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Preface  
 

 

 

Our Vision is to earn the trust of our customers every day.    

To achieve this trust, one of our most important functions we have is to maintain safe and 

reliable supplies of drinking water to our customers. We do this by looking ahead to gauge 

the effects of climate change and the likely future demands of our domestic and business 

customers alike, whilst balancing these against the water available for supply, even in the 

driest years. In recognition of how important this is for our customers, we publish a Water 

Resources Management Plan (WRMP) which describes how we will manage and develop our 

available water resources every 5 years. We will also refresh and update this quinquenial 

report annually. 

This document is Dŵr Cymru Welsh Water’s Water Resource Management Plan covering the 

period 2015 to 2040. It describes how we intend to maintain water supplies for all of our 1.3 

million domestic and 110,000 business customers in Wales and those adjoining parts of 

England.   

We want our customers to receive a safe and reliable service which meets all their 

expectations, at a price they can afford. It is therefore important to us that our stakeholders 

and customers are involved in the key decisions affecting how we should achieve that goal.  

This report takes on board the views our customers and stakeholders have expressed, and 

the extensive customer willingness to pay work we have completed in support of our water 

resources related investments for AMP6 (2015-20). 

Tony Harrington  
Director of Environment 
Dŵr Cymru Welsh Water 
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1 Executive Summary 

1.1 Introduction 

One of our most important responsibilities, as provided for under the Water Industry Act 1991, is to 

ensure that Dŵr Cymru Welsh Water can always meet the reasonable water needs of our customers 

now and into the future.  We produce an updated Water Resources Management Plan (WRMP) every 

five years which demonstrates how we will balance the supply of water available and the demand for 

water from our customers over the subsequent 25 years. This is our WRMP covering the period up to 

2040, and follows the water resource planning guidelines as guidance set out jointly by DEFRA and 

Welsh Governmentand our regulators for such plans. Our aim is to maintain water supply as 

efficiently as possible in each of the 24 Water Resource Zones (WRZ) we operate, so that water bills 

are no higher than they need to be, and the impact on our environment is both understood and 

minimised.   

In order to develop the Plan, we have projected the future demand for water from our domestic and 

business customers in each WRZ and we have calculated how much water will be available from 

current sources. Where there is a shortfall between water supply and demand, we have looked at all 

the ways of increasing supply and/or reducing demand, to arrive at the best overall package of 

solutions for our customers, the economy and the environment. 

We have also taken significant consideration of stakeholder and public opinion with regards to our 

proposed investments, to ensure that we are aligned with the customer’s needs and to help those 

customers that need it most. Total expenditure corresponding to the 2015-20 proposals in the Final 

WRMP is forecast at £8m which includes funding for the development of subsequent water resource 

and drought plans during the AMP6 period. This is around 0.5% of the total business expenditure 

anticipated in AMP6 and the resultant anticipated impact on household bills is less than £3 p.a. We 

are also proposing to spend an additional £20m on network schemes in our SEWCUS Water Resource 

Zone (WRZ) to overcome the increased risks to water supply from the loss of abstraction licence 

capability on the Wye and Usk. This work also aligns to other asset drivers and represents around 1% 

of the total AMP6 budget. 

Over the last 20 years or so the quantity of water we supply to our customers has reduced in a 

‘normal’ year from an average of over 1000 million litres per day (Ml/d) to about 800 Ml/day today, 

with about half of this reduction down to reduced leakage the rest due to reduced demand from 

heavy industry.   

Wales has a significant amount of rain: we estimate that Dŵr Cymru Welsh Water’s infrastructure 

captures only some 3% of the effective rainfall, leaving some 97% for the environment, compared to 

the South East of England where up to 50% is used for public water supply. Our supplies are almost 

entirely made up from upland reservoir and river sources, which are inherently ‘flashy’ and can both 

dry out and refill in a few months when compared to those ground water sources in England which 

typically drain slower but also take longer to refill. On the face of it then, we should not have a water 

resources problem in Wales. However, the requirements of a variety of new environmental 

obligations, such as the European Water Framework Directive and the Habitats Directive have driven 

new and much tighter environmental standards which effectively require this water to be left in our 

rivers for the environment. These Directives have required the Environment Agency (now Natural 
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Resources Wales – NRW) to reassess the impacts of our abstractions in a process known as the 

‘Review of Consents’. To protect the environment and ensure compliance with these Directives, NRW 

has to make sure that all abstractions, including non water company abstractions, do not adversely 

impact on the environment, including specific protected plant and animal species.  

Since completing our last WRMP we have also gained a much better understanding of climate 

change, our environment, our assets and our own ability to meet customer demands going forward. 

The effect of the regulator’s review and our better understanding essentially reduces available water 

at peak demand times in a dry year 1; it does not significantly affect the amount of water we have 

available in a normal year. 

This Plan forecasts demand for water from our customers over the coming 25 years based on Welsh 

Government and local authority projections of population and development growth. This assumes no 

major upturn in the demand for water from heavy industry, other than a small number of specific 

developments such as the New Wylfa Nuclear Power station proposals.  In such cases we have used 

scenario assessment to consider the alternative options for each of the likely demand scenarios 

associated with the proposed developments.  

Taking all these changes into effect is what our WRMP does, with the overall aim of guaranteeing to 

our customers that the frequency of water restrictions are not more than once in every 20 years on 

average, for a temporary use ban, and not more than once in every 40 years on average, for Drought 

Orders/Permits. The approach we adopt is conservative to ensure that we continue to supply our 

customers in the driest of years, whilst at the same time minimising our impact on the environment.   

In summary, our Plan sets out our capability to continue to meet customers’ demand in an extreme 

set of circumstances, and assesses where we could have shortfalls over the next 25 years. 

1.2 Significant issues affecting the Plan 

In preparing this Plan we have taken account of a range of issues; however there are two particularly 
significant issues which impact on water resource availability.  These are: 

 Most significant of all, is the result of Natural Resources Wales ‘Review of Consents’ (RoC) 
exercise, undertaken in the light of the European Habitats Directive; and, 

 Secondly, (but less significant) an updated assessment of the possible impact of climate change 
on the water environment in Wales, as set out in the latest UK Climate Change Projections 
published in 2009 (“UKCP09”), which may both reduce the amount of water we have available 
to supply, and increase demand from our customers.   

Together, these two elements significantly reduce, or eliminate, our water resource surpluses in 

some zones, even creating deficits that could require significant investment to address.   

NRW’s RoC process will impact a number of water resource zones, reducing the Deployable Output – 

the water available to customers in a dry year – for these zones.  The water resource zones affected 

include Pembrokeshire, Brecon Portis, and most significantly the South East Wales Conjunctive Use 

                                                      

 

1 A “Dry Year” is defined as a year that is characterised by low rainfall and unconstrained demand.  The Dry Years that we have experienced 
and which are incorporated in our modelling include 1976, 1984, and, for some zones, 2003. 
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System (SEWCUS) which will experience reductions of over 30 Ml/d alone, the equivalent water 

required to serve in excess of 72,000 homes. SEWCUS represents almost 44% of our customer base, 

and is significantly effected by the RoC as shown in the figure below summarising the deployable 

output changes included in this Plan. Climate change on the other hand does not effect our water 

resources as significantly, other than in Pembrokeshire and those WRZs which supply customers in 

North Wales. More generally, the resultant tightening of our water resource position means that the 

surpluses that we currently have cannot be regarded as being available to support future 

developments n the South East of Wales in particular. 

To provide an indication, the following graph outlines DO for SEWCUS, Pembrokeshire and Brecon 
Portis, with the amount of DO that will be removed as a result of the review of consents exercise and 
climate change (using dry year scenario). 

 

We have taken advice from a wide range of stakeholders in the assessment of these abstraction 

licence reductions, many of whom are of the view that there is a better way to meet the 

requirements of the Habitats Directive, whilst ensuring water remains available for sustainable 

development. To substantiate this case to Welsh Government there have been comprehensive 

environmental studies, in partnership with a range of stakeholders such as the Canal and Rivers 

Trust, Wye and Usk Foundation and Natural Resources Wales, in relation to those rivers affected by 

the Review of Consents, namely the Rivers Wye, Usk, and Cleddau.  

These studies have the additional benefit of making it clear what other measures are required to 

improve further the general health of these rivers, such as improvements to land management, 

farming practices, and the construction of fish passes to allow the migration of salmon and other 

migratory species. These changes in time will assist meeting the requirements of other EU Directives 

such as the Water Framework Directive, all of which will be required by 2027. Our studies are 

supported by academia, and will be published and peer reviewed when complete.       

The licence amendments driven by the Habitats Directive require a change in the way we operate our 

water supply systems during critical dry years and drive investment in new water resources. These 

new operating regimes present a risk, including the impact upon the raw (i.e. pre treatment) and 

final quality of the drinking water we supply in some zones. Dŵr Cymru Welsh Water’s top priority 

must be to ensure that our drinking water supplies continue to comply with the stringent statutory 

standards set by Welsh Government and policed by the Drinking Water Inspectorate. We must 
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mitigate against these risks prior to agreeing these abstraction changes. We must also ensure that 

the operation of our SEWCUS water supply system in particular is resilient during critical dry year 

events and that we are able to maximise the water that is available for abstraction into the future.  

Under the Habitats Directive we must have measures agreed and within our abstraction licences to 

protect those rivers designated as ‘Special Areas of Conservation’ (SACs) by December 2015.  To deal 

with the impact of this our Plan therefore: 

 Sets out the investments required to support the Plan, and specifically those required to 

allow any reductions in our abstraction licences, such that they can be included in our future 

business planning.  These come to circa £9m of capital investment, with an associated annual 

running cost of up to £0.5m. Further investment in excess of £20m will also be required to 

improve our water infrastructure to maintain water quality under the differing abstraction 

regimes, and to meet the detailed requirements of the licences. These have all been included 

in our regulatory price review proposals for 2015-20, known as PR14. 

 Confirms that we will work closely with our regulators and stakeholders to agree licence 

modifications by April 2014 for incorporation into our licences by December 2014, which will 

take effect in April 2018.   

1.3 Our Plan summarised 

This WRMP is compliant with the latest Defra, Welsh Government, Natural Resources Wales, and 

Ofwat Guidance, which has been developed in partnership with the water industry. This guidance has 

driven a number of improvements in the way in which we measure, model, and understand the 

operation of our catchments, the impact of climate change, and our forecasting of future demand.  

We believe compliance with the Habitats Directive can be achieved as we highlighted in our 2012 

WRMP, with licence amendments in the SEWCUS zone and those in Pembrokeshire in place in 2015 

as required by the Habitats Directive but not taking effect until April 2018. This allow us to establish 

what, if any, other abstraction regimes can be accommodated which are environmentally protective, 

and we hope allow a significant surplus to be retained to support future  development. This work is 

scheduled for completion by April 2014. We have also taken account of the timescale put forward by 

Severn Trent Water for licence changes on the River Wye. 

This balanced and progressive approach also supports the need for further detailed work during 

2015-2020, on the way that SEWCUS will be operated to make sure that there is no drinking water 

quality or other issues which may arise due to such radical changes. SEWCUS retains a surplus over all 

bar the last year of the planning period, which experiences a drop into 0.5ML/d of deficit (which is 

much less than 1% of deployable output). Over £20m of resilience investment will be required during 

2015-2020 to ensure we are able and confident to maintain the quality and quantity of supply 

throughout the zone that our customers currently enjoy. The main elements of this are outlined in 

the table below. 

Investment Constraint Works required Outcome 

Manorafon 
enabling 
works  

Limited transfer of 
water resource 
between Tywi Gower 
and SEWCUS WRZs 
during drought 

Complete enabling works to 
allow use of Manorafon PS 
during drought periods. 

Transfer Tywi water at Manorafan 
to Bryngwyn WTWs to optimise the 
use of Usk reservoir for SEWCUS 
benefit during drought periods 

Memorial PS Flexibility to optimise Upgrade Memorial pumps to Increased flexibility in support of 
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Investment Constraint Works required Outcome 

up rating water use through 
Taff trunk main 
system to support 
high level sources 
from low level ones. 

allow up to 20Ml/d support 
from low level to high level 
systems 

high level system from low level 
sources. 

Taff Trunks 
selective 
refurb / 
renewal 

Reversal of flows and 
additional pumping 
pressure puts trunk 
mains at risk 

Mixture of cleansing and 
replacement of the Taff 
Trunk mains system. 

To allow reliable reversal of flow 
during drought periods with low 
risk of discolouration and customer 
impact. 

Talybont 
Trunk mains 
refurbishme
nt 

Output of Talybont 
WTW limited to 40 
MLd, capacity of 55 
MLd available 

Selective cleansing and 
replacement of section of 
the trunk main system 

Improved reliability of trunk mains 
at higher flows reducing risk of 
discolouration and customer 
impact 

Wye/Usk 
abstraction 
automation 

Licence complexity 
cannot be managed 
by current manual 
control arrangements 

New outstations at 
abstraction sites and comms. 
Upgrade from NRW servers. 

Allow abstraction assets to be 
operated in line with new complex 
licence conditions 

Llandegfedd 
Water 
Quality 

Risk of algal blooms at 
low reservoir levels 
(now more frequent 
under new licensing 
regime) 

Investigation and WQ 
modelling required into the 
propensity for increased 
algal activity in the 
Llandegfedd reservoir and at 
Sluvad WTW to upgrade the 
treatment process to treat 
the poorer raw water quality 

To understand and report on the 
risk and reliable output from 
Llandegfedd reservoir with no 
impact on the customer through 
taste and odour issues or limits on 
capacity through filter 
performance. 

Carno power 
up rating 
and 
pumping 
station 
enabling 
works 

Limited storage at 
Shon Sheffrey 
reservoir results in 
Nantybwch WTW 
being offline during 
dry periods with 
resource available at 
Carno reservoir 

Uprating of the power supply 
at Carno and modification to 
the raw water pumping 
stations to allow transfer of 
Carno and Blaenycwm water 
to Nantybwch WTW 

Optimise the use of Carno and 
Blaenycwm reservoir storage 
during dry years and or drought. 

 
 
The results of our water resource management plan assessments confirms that, of our 24 water 
resource zones, 5 are now forecast to be in supply demand deficit over the planning period to 2040, 
as depicted by the red areas in the figure below. 
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In North Eryri Ynys Môn, a deficit by 2024 is driven by a combination of an improved understanding 
of forecast demand and also the potential impacts of climate change. To maintain the supply demand 
balance in this zone to 2040, we will transfer water from Cwm Dulyn into the Zone, actively pursue 
improved leakage levels, and carry out water efficiency work with our customers to improve water 
available for use by circa 4Ml/d. 

In Tywyn Aberdyfi, the deficit which is predicted to occur post 2016 has been driven by the 
combined potential impact of climate change and an improved demand forecast to 2040. We are 
proposing to transfer raw water from a new river abstraction at Afon Dysynni and transfer this water 
to Penybont WTW which has existing spare capacity, thus maximising the use of this existing asset. 
Further treatment capacity will be required later in the planning period at this asset to maintain the 
supply demand balance. Implementation of water efficiency measures will also be undertaken. 

For Pembrokeshire, where the deficit has been driven by the significant impact of the ‘Review of 
Consents’ and the potential impacts of climate change, our environmental study work has confirmed 
the level of licence reductions that might be required on the Eastern Cleddau. These will take effect 
from April 2018, and will require a transfer of raw water from Llys y Fran reservoir to Preseli WTW of 
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3.6Ml/d after 2018. We will also need to import water from the adjacent Tywi Conjunctive Use 
System (Tywi CUS), carry out further leakage reduction of circa 4Ml/d by 2024; and reinstate Milton 
boreholes (c2.5Ml/d) to maintain a supply demand balance through to 2040.  
 

In the Brecon Portis water resource zone, Habitats Directive driven reductions on the River Usk will 
constrain our abstractions from the Brecon groundwater source, reducing the source output. We 
have developed a new water resource model for the zone. The modelled simulation of the supply 
system has improved the accuracy of the zonal deployable output, accounting for network 
constraints and the licence reduction. The demand forecast for the zone has also been revised taking 
account of an improved supply demand balance across the zone. As a result we plan to supplement 
the available flow in the river Usk with additional releases from the Usk reservoir, when required. 

In the SEWCUS WRZ, a small deficit of 0.5Ml/d was identified in the final year of the planning period. 
This will be managed through the implementation of additional leakage detection activities.  

In summary the impacts of the Habitats Directive and climate change will drive significant changes to 
the way we treat and supply water to our customers. We have identified in this Plan the detailed 
impacts and the best way of dealing with these in each of our water resource zones.  The impacts of 
environmental pressures on society and the economy must also be properly understood and any 
decisions made by our Regulators, Welsh Government or ourselves should be based on sound 
evidence, in a transparent manner.  This Plan supports exactly that. 
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2 Introduction 

2.1  Background 

This is Dŵr Cymru Welsh Water’s Final Water Resources Management Plan 2013 (FWRMP14 or 

‘Plan’). It describes in detail our assessment of the water that will be available for supply in the years 

between 2015 and 2040 and the demand for water that we anticipate our customers will make. It 

presents the technical analysis required by our regulators and Government to support our proposed 

strategy for delivering reliable supplies of water to our customers, reflecting the level of service they 

expect from us. It also describes how we will manage future demand and minimise the 

environmental impact of our abstractions. 

This section sets out the legal context within which the Plan has been prepared and how we have 

approached the task of putting it together. This includes a description of how our work has evolved 

since the previous WRMP, which was published in October 2012, and how it links in, at a strategic 

level, with Government and regulatory policies and requirements. 

This Plan is aligned to our policy position detailed in the documents ‘Our Sustainable Future’ (DCWW 

2007) and ‘Your Company Your Plan’ (DCWW 2013. 

2.2  Glas Cymru  

Dŵr Cymru Welsh Water (DCWW) is a statutory water and sewerage undertaker. We are owned by 

Glas Cymru, a single purpose, ‘not‐for‐profit’ company: there are no shareholders and any profits 

which arise are reinvested back into the business on behalf of our customers, or returned as a 

dividend in some form. This is a unique business model in the water industry. DCWW is the principal 

water company covering most of Wales. We also supply parts of England, including the majority of 

Herefordshire. We are the sixth largest of the ten regulated water and sewerage companies in 

England and Wales. We are responsible for providing over 3 million people with a continuous, high 

quality supply of drinking water and for taking away and properly disposing of the associated 

wastewater. We also have over 110,000 business customers, so our services are essential in 

supporting the economy in our supply area. In total, we deliver more than 800 million litres of 

drinking water every day. 

2.3  Why we prepare plans 

Under the Water Industry Act 1991 water companies must provide domestic and non-domestic 

customers with a reliable supply of water for domestic and business purposes. The Water Act 2003, 

which amended the Water Industry Act 1991, introduced a statutory requirement for water 

companies to produce WRMPs at least every five years setting out how we will ensure that we are 

able to meet the demands that we expect will arise in the future. This legislation also requires us to 

consult with stakeholders, including the public, on our draft WRMP.  

In Wales we operate within the broad strategic water and environmental policy framework set by 

Welsh Government. Its duties include approving our WRMP’s. We are also very mindful of Welsh 

Government’s policy position in relation to the ‘ecosystems approach’.   
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Since its establishment in 1996, the Environment Agency (EA) undertook the day-to-day regulation of 

our water resources functions. In preparing this Plan, DCWW liaised with the EA, to ensure that we 

met its expectations and followed its guidelines. The Countryside Council for Wales (CCW) was until 

recently the Welsh Government’s statutory adviser on sustaining natural beauty and wildlife and so 

we have consulted CCW about this Plan specifically with regard to the Strategic Environmental 

Assessment (SEA) and the Habitats Regulation Assessment (HRA) to ensure that all environmental 

considerations have been considered appropriately. On the 1st April 2013 a new environmental 

regulator was established, Natural Resources Wales, formed from an amalgamation of the EA Wales 

(EAW), CCW as well as Forestry Commission Wales. Amongst it functions, the new body has inherited 

EA Wale’s statutory functions in relation to the day-to-day regulation of water resources, for 

example, the setting of abstraction licences.  

Some of the text in this document may refer to discussions / agreements / requirements from NRW’s 

predecessor organisations, i.e. EAW, CCW or the Forestry Commission Wales. When this is the case 

this will be clearly outlined and the organisations former name will be used. 

Limits on the prices we may charge our customers are set every five years by our economic regulator, 

the Water Services Regulation Authority (‘Ofwat’). In setting our price limits Ofwat takes account of 

the various obligations we are under, including those relating to water resources. The Water 

Resources Planning Guideline 2012 was developed conjunctively by the EA, Ofwat, Defra and Welsh 

Government. The Guideline therefore sets out thier joint requirements on how water companies 

should assess water supply and demand issues for the 2015-2020 period. 

2.4  Our approach to the development of this Plan 

The planning of long term water supplies is not a discrete task that takes place every few years:  

rather, we review on a continual basis our water resource position, the future requirements of our 

customers, and how they can best be met at least cost to them and at minimal impact to the 

environment. This Plan therefore represents a ‘snapshot’ of our most up-to-date thinking. It has been 

prepared in accordance with guidance provided by the EA and includes a full consideration of the 

latest projections of the effects of climate change, improved demand forecasting and the effects of 

the ‘Review of Consents’ that the EA has undertaken in the light of the Habitats Directive (see 

chapter 6 for details). 

We have identified that five of our 24 WRZs could have a supply demand deficit during the 2015-

2040 planning period. In order to determine how best these can be addressed we have identified all 

the credible options for increasing supply and/or reducing demand and costed the most feasible of 

these options, including a full evaluation of their environmental, social and carbon costs. This Plan 

promotes the best value schemes for customers and the environment (not necessarily least cost) 

which have been identified, being mindful of the other engineering work we need to undertake 

within the zones. 

It is important that we understand the potential environmental and ecological impact of any plans 

we put forward. We have therefore undertaken a SEA and a HRA of our preferred options for 

addressing the deficits.  
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This Plan is aligned to the policy position detailed in our document, ‘Our Sustainable Future’ (DCWW 

2007), and with our forthcoming Environment Strategy. Key aspects are: 

 Looking after our assets; 

“Our priorities to the milestone year 2015 include....providing robust infrastructure to enable 

continued economic growth and development in Wales.”  

 Responding to climate change; 

“(By 2035) We will have implemented changes to our business activities to cope with extreme 

weather events....through highly developed Water Resources Plans and enhanced protection of our 

key assets.”  

“Over the next 25 years....our vision is that customers should be able to look forward to....at least a 

50% cut in greenhouse gas emissions.”  

 Safeguarding the environment; 

“....protected areas will not be adversely affected by our water abstractions”  

 Meeting customers’ expectations; 

 “Our water resource plans will be based on a hosepipe ban not occurring at a rate of more than once 

in every 20 years.”  

The investment included within this Plan also takes account of the document, ‘Your Company, Your 

Plan’ (2013) which describes the findings from our recent customer engagement exercises, which 

were undertaken to understand the public’s opinion of our total investment plans during 2015 to 

2020.  

The engagement exercises confirmed that the public’s general opinion was positive. DCWW has 

taken account of all comments in finalising our total investment, which includes water resource 

investment, during 2015-2020. We believe the package of investment that has emerged following 

this engagement is attractive and sustainable, and include commitments to: 

 Keep any increase in average bills to 1% below the rate of inflation from now until 2020; 

 Invest some £1.5 billion to maintain our service and deliver significant improvements in areas 

such as customer service, environmental performance and in the resilience of our core 

infrastructure; 

 Help customers who genuinely struggle to pay their bills by doubling the number benefiting 

from our range of social tariffs to over 100,000; and, 

 Guarantee that all gains will continue to go to customers – whether from favourable 

economic circumstances or out-performing our key targets. 
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Both documents are freely available on the DCWW web site, and more information regarding 

engagement exercises with our customers, the public and other stakeholder engagement can be 

found within Chapter 3. 

2.5 An ecosystems approach 

2.5.1 The principles of ecosystem services and the ecosystems approach 

The ecosystem approach recognises that humans are an integral component of ecosystems (The 

Rivers Trust, undated). Ecosystems provide benefits from the natural world to humans.  These 

benefits can be direct, or indirect, obvious or more subtle, but fundamentally, human well being is 

dependent upon all these services. Changes in the services provided by ecosystems can have 

dramatic negative impacts on human health and well being, economic functioning, and the 

maintenance of social and cultural relations (UNEP 2009). 

The services provided by ecosystems are usually divided into four categories: 

 Provisioning services include products obtained directly from ecosystems, such as food, fresh 

water, timber and fuel wood; 

 Cultural services include non-material benefits such as recreation, transport, cultural 

heritage, tourism, and spiritual, religious and aesthetic uses; 

 Regulation services include climate regulation, flood alleviation, water purification; and, 

 Supporting services include primary production, soil formation and nutrient cycling, and 

underlie the sustainability of the other services. 

These categories of services affect human well-being in a range of diverse and complex ways  There 

are also trade-offs between different types of services, which need to be weighed effectively to 

ensure an appropriate balance is achieved between ecosystems and human well-being, particularly 

when ecosystems are being over-exploited or degraded. 

Some more recent interpretations of the ecosystems approach take a less anthropocentric view of 

the interaction between biological organisation (i.e. ecosystems) and humans (e.g. The Rivers Trust, 

undated). This approach focuses on the interactions between ecology, human needs and desires and 

technology and economics. Most importantly, it identifies the principle that there is usually a need to 

understand and manage the ecosystem in an economic context. Any such ecosystem-management 

programme should: 

 Reduce those market distortions that adversely affect biological diversity; 

 Align incentives to promote biodiversity conservation and sustainable use; and, 

 Internalise costs and benefits in the given ecosystem to the extent feasible. 

2.5.2 Water resources and the ecosystems approach 

Water is fundamental to all life, as well as being essential to health and economic prosperity. This 

fact, combined with the unique nature of water as a renewable but finite resource means that the 
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links between human and environmental needs for water have been recognised for some time in the 

science, policy and regulation of water management.   

The Global Water Partnership (2000) set three goals for effective water management: 

 Equity in the basic access of people to water resources;   

 Economic efficiency in water use, in response to increasing water demands; and 

 Environmental and ecological sustainability. 

Achieving these goals requires an enabling framework of policy, legislation and regulation; 

appropriate institutions involving relevant stakeholders; and operational tools for decision making 

(UNEP, 2009). 

The water industry in England and Wales has developed into a system of private businesses which 

aim to provide water services in an equitable, sustainable and affordable way, based on a complex 

array of regulatory controls. These controls have evolved over the last fifty years in response to 

technological developments (e.g. in water treatment) and society understanding and expectations of 

environmental protection. A wide range of environmental laws and regulatory controls have been 

enacted with the aim of ensuring that, in effect, ecosystem services are preserved at the same time 

as ensuring human well being and economic development are being achieved. 

The water resource planning process reflects this through a range of measures, including: 

 The protection of environmental flows, via the EA/NRW’s Catchment Abstraction 

Management Strategies process; 

 The aim of achieving Good Ecological Status (or potential) as required by the European Water 

Framework Directive; 

 The protection of habitats and species of international importance via the enactment of EU 

Habitats and Birds Directives; 

 The need to identify the least cost, most sustainable solution for maintaining a balance 

between supply and demand, taking account of the social and environmental costs of 

schemes, and wider environmental issues via SEA and HRA;  and subsequently to identify the 

best value option and, 

 The statutory duty placed upon water companies to promote water efficiency. 

We believe that the policies, legislation, regulations and guidance that set out how water companies 

in England and Wales operate in general, and how they plan to maintain water supplies to meet 

future demands in particular, already accommodate principles of the ecosystems approach, to a large 

degree. Therefore, in our view, the existing regulatory systems for water resources management 

largely meet the specific objectives set by Welsh Government for using an ecosystems approach for 

managing natural capital in Wales, as set out in their consultation document ‘A Living Wales’ (WG 

2010a).  This document makes it clear that it is necessary to: 

 Develop a stronger evidence base for our ecosystems so that we have a better basis for 

decisions that fully reflect risks, opportunities and limits. 
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 Ensure that our dependence on the natural environment and the value of ecosystems, and 

their services, are fully reflected in the decisions that we make as government and society. 

We believe that our approach to dealing with proposed licence amendments following the former 

Environment Agency and now NRW’s ‘Review of Consents’ is in line with this policy. 

DCWW always endeavours to optimise the operational efficiency of our water supply system whilst 

remaining within control rules, ensuring that we achieve the appropriate levels of service. This 

contributes to achieving ecosystem goals by reducing operational costs and carbon emissions. 

2.5.3 Why we undertake an ecosystems approach  

DCWW is reliant on the ecosystem services provided by the aquatic environment.  As a business that 

needs to plan for the long term, it is in our interest to ensure that we use ecosystem services 

sustainably so that they continue to be available to us - and to our customers - in the years ahead.   

DCWW aligns with and is duty bound to support an ecosystems approach, with internal processes 

that review the security and quality of raw materials such as water, utilised in provisioning services, 

to ensure that our customers’ health is protected as best as possible.  

As part of this, we assess the source areas from which our water originates and try to address any 

potential management issues which could pose a risk to customers’ health. 

In this respect we undertake routine monitoring / testing of source water quality, and review the 

existing or possible introduction of contaminants into the ground that could occur as a result of 

things like one off pollution events ongoing land management practices or other activities. 

If we identify any potential risks, it is our duty to investigate the root cause, and address the 

situation. This may be in the form of implementing changes to how the land is managed, undertaking 

education exercises, progressing legal action etc. 

Making changes may impact many parties which currently reside on, utilise, own, or manage that 

land. In this respect we would engage with all parties concerned, using intermediaries as required 

(e.g. such as NRW) to ensure consistency and transparency in approach, to discuss the findings of any 

root cause investigation and come to a resolution which addresses the overarching need to ensure 

the condition of a water resource is protected. Although NRW is heavily involved in this process, we 

are developing our own policy to also help with consistency and transparency. 

Further information is present within the stakeholder engagement chapter, which links with the 

above information regarding DCWW’s catchment management team and existing engagement 

processes with land owners. 

2.6 Our 2013 Plan 

This document is structured as follows.   

 Preface 

 Chapter 1 is the Executive Summary.   
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 Chapter 2 (this chapter) sets out the context within which the Plan has been prepared, and the 

processes that have been applied.   

 Chapter 3 presents the consultation process for this Plan.   

 Chapter 4 provides a summary of the key features of our region and the water supply industry in 

general that are particularly relevant for water resources planning.   

 Chapter 5 then explains the primary measures of water supply capacity, namely ‘deployable 

output’ (DO) and ‘water available for use’ (including the role of ‘outage’).   

 Chapter 6 describes the effect of sustainability reductions on DO.  

 Chapter 7 describes how we have taken account of climate change and the uncertainty 

associated with climate change on our forecasts of available water supplies. 

 Chapter 8 describes the main elements of the demand for water in our region together with the 

basis on which we have forecast demand out to 2040.  Chapter 8 also summarises our approach 

to the management of leakage (leakage being one component of the ‘demand’ for water) and the 

promotion of water efficiency, both of which will continue to play important roles in our water 

supply strategy over the Plan period.   

 Chapter 9 then explains Headroom Uncertainty and ‘Target Headroom’, the buffer that we build 

into our projections to allow for uncertainty, enabling us to determine when there is deemed to 

be a potential supply demand deficit.   

 Chapter 10 describes the baseline supply-demand position is described for all our WRZs, 

including for the five WRZs we expect to have a baseline supply-demand deficit during the 2015-

2040 planning period.  

 Chapter 11 explains how the company has carried out the option appraisal element to fill any 

deficit found in the supply demand position.  In order to determine how best these deficits can 

be addressed, we have developed an unconstrained list of all the options for increasing supply 

and/or reducing demand and screened these to determine the most feasible options, which have 

then been costed, including a full evaluation of their environmental, social and carbon costs.  

 Chapter 12 summaries the methods used in undertaking the SEA and HRA for this Plan.  This Plan 

promotes the best value schemes (not necessarily least cost) which have arisen, taking into 

account impacts on our customers and the environment.  It is important that we understand the 

potential environmental and ecological impact of any plans we put forward. We have therefore 

undertaken a SEA and a HRA of our preferred options for addressing the deficits.  

 Chapter 13 presents our preferred final plan.  

 Chapter 14 describes how we have tested this Plan, using a range of sensitivity analyses and 

scenario investigations, in line with the requirements of the EA’s, Water Resources Planning 

guidance (WRPG).   
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 Chapter 15 outlines our future improvements to be delivered for subsequent WRMP’s. 

Figure 2-1 is taken from the WRPG (EA et al 2012b) and shows a high level view of the process 

undertaken. Our Plan follows this process and we believe it is compliant with the requirements of the 

WRPG, as summarised in the audit checklist presented in Appendix B.  A glossary of terms is included 

at the end of this report. 
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Figure 2-1 Summary of the water resources planning process
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2.7 Key risks & uncertainties 

There are a number of key areas that will present great challenges for us over the next 5-10 years.  

We have summarised these in Table 2-1 along with our intended approach to dealing with these 

challenges. 

Challenge Strategy 

Habitats Directive Significant changes to our abstraction licences on the Wye, Usk and Eastern 
Cleddau are proposed to take place during the AMP 6 (2015-2020) period. These 
significant modifications will, in the case of SEWCUS reduce the available 
headroom within the zone and for Pembrokeshire remove all available headroom 
once licence changes are in place. This will have a significant impact upon zonal 
operations and we can expect reservoir levels to fall to lower levels during critical 
dry year periods. We will need to ensure that we are able to abstract up to our 
full licence allocations during furure critical (dry) years and this will require 
system automation at the very least. In addition, in the lead in to these changes 
we will undertake studies to understand if these changes cause any residual risk 
to water supply through impact upon water quality. A need has also been 
identified in the SEWCUS zone to improve system resilience with regard to 
strategic transfer capacity so that all of our assets can be used fully. We are 
aware that there is a potential conflict between the preferred date for licence 
changes on the Wye within the DCWW and Severn Trent draft Plan which has yet 
to be resolved.  

Water Framework 
Directive 

In December 2009 the first round of River Basin Management Plans were 
approved by Welsh and English Ministers and set out the actions and strategies 
for improving water bodies currently failing relevant objectives.  During our 
current (2010-2015) investment programme we anticipate that WFD 
investigations that are underway into these failures could lead to further 
modifications to our operations being required. 

We will maintain our position on the steering group of key UK Water industry 
research and or development projects and will therefore contribute to our 
regulators’ decisions affecting how we should meet the Directive in our current 
and future investment programmes.    

We will also continue with Water Framework Directive and Habitats Directive 
comprehensive environmental studies to ensure that any decisions made by our 
regulators are aligned with Welsh Government’s policy position on ecosystem 
services, and to ensure that our decisions are future proofed for the next few 
investment cycles.   

Restoring Sustainable 
Abstraction Programme  

The EA’s Restoring Sustainable Abstraction Programme is ongoing within Wales 
and we are aware there are a number of sites that the EA – now NRW -  wishes to 
investigate further to assess what impact our operations are having upon the 
ecological integrity of specific sites. Subject to funding approval, we will 
undertake environmental studies in partnership with NRW during 2015-2020 to 
ensure that any such future changes to our abstraction regimes are equitable and 
aligned with Welsh Government policy on the ‘ecosystems approach’. 

Competition in the 
Water Industry (Water 
Trading) 

We will use the Plan to confirm both our water resource needs and surpluses 
available to other water undertakers and industry.  We will also set out what 
additional surpluses can be created to bring water hungry industry to those parts 
of Wales we supply. 

Natural Resources 
Wales 

On 1
st

 April 2013, EA Wales, CCW and Forestry Commision Wales formed a new 
Single Body for Wales, i.e. NRW. Whilst most welcome, this will result in a change 
to our ways of working with these bodies. We look forward to working closely 
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Challenge Strategy 

with NRW and increasing the quality and quantity of evidence we gather with 
them to ensure the Welsh Government is in a stronger position to drive evidence 
based policy making and the ecosystems approach. 

Water Strategy for 
Wales 

In its 2011 ‘Programme for Government’ the Welsh Government undertook to 
“develop a Water Strategy, which will shape the priorities for water and water 
services in Wales including priorities for infrastructure investment.”  Publication 
of this key document, which may have a significant affect on water resources 
policy and our Plan, is still awaited and is now expected early in 2014. 

EA WRMP Guidance on 
climate change 
assessment 

In June 2012 the EA published its latest Water Resources Planning Guideline, 
which set out its position on amongst other matters how UKCP09 climate change 
scenarios should be incorporated in water resource management planning for 
the 2013 draft WRMP submissions.  We have and will continue to apply this 
guidance to our  Plan. It has increased our confidence in the predicted impacts of 
climate change and affected the supply demand  position in our resource zones. 
However,we are aware that at least two of the approaches (‘Future Flows’ and 
CP09) specified within the guidence for assessing the impact of climate change 
leads to significantly different results. This indicates a degree of uncertainty and 
sensitivity of Plan outputs in relation to the climate change approach adopted in 
each WRZ. 

Table 2-1 Key risks and Uncertainties 

 

2.8 Annual WRMP Review  

In preparing this Plan we have undertaken many detailed studies.  However, water resource planning 

is a dynamic process and we are committed to reviewing and refreshing the key elements of the Plan 

on an annual basis. The annual review process is a review of the current understanding of the 

components of the supply demand balance, and a comparison against the final published Plan. Any 

material change at that time could instigate a new draft Plan. 

By 2020 we also intend (subject to necessary funding approval by Ofwat and appropriate direction 

from Welsh Government) to: 

 Publish a revised Drought Plan in 2014 and a subsequent update by 2018 which aligns with 

our next WRMP. 

 Complete our comprehensive environmental investigations to support Habitats Directive 

sustainability reduction decisions, and publish these by 2018, in time for the next statutory 

WRMP and 2020-2025 business planning cycle.  

 Improve our understanding of the quantity and quality of inflows to our catchments to 

enhance our water resources and reduce the financial and carbon costs associated with 

water treatment. 

 More generally, use the next few years to undertake further work on the challenge of 

meeting water resource objectives in Wales including, in particular, the creation of an 

improved evidence-based understanding of the environmental impact of our abstractions.  
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The major strategic decisions that we make must be the right ones both for current and 

future generations, and to this end we will seek to work in partnership with our stakeholders, 

especially our new environmental regulator, NRW. 
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3 Stakeholder engagement 

3.1 Key stakeholder links  

We operate in the broad policy framework set by the Welsh Government. We have ensured that we 

have full regard to its key strategies and policies in preparing the Plan. We have also worked closely 

with NRW and the Environment Agency, and have discussed details of this Plan, particularly the 

effect the proposed changes have to our licences due to the Habitats Directive. The Plan has been 

prepared with reference to the ‘Guiding Principles’ (EA 2012a), with particular reference to the 

sections that refer specifically to companies operating in Wales. 

We have also consulted with the former Countryside Council for Wales and Natural England, 

particularly regarding the SEA and HRA, so we can be confident that we have considered all the key 

environmental issues. We have summarised the main strategies and plans that have helped to shape 

our thinking in developing this document in Table 3-1. 

Organisation Document Links to this Plan 

Welsh 
Government 

Strategic Policy Position 
Statement on Water 
(2011 update WG 2011b) 

Sets out the Welsh Government’s vision on how water 
resources should be managed in Wales 

Welsh  
Government 

Social and Environmental 
Guidance to Ofwat (WG 
2009a) 

Provides guidance to Ofwat on how it should undertake its 
duties in relation to WG’s objectives.  This will shape 
Ofwat’s approach and expectations from water companies.  

Welsh 
Government 

One Wales: One Planet – 
The Sustainable 
Development Scheme of 
the Welsh Government 
(WG 2009b) 

We need to have regard to the Welsh Government’s 
sustainable vision for Wales where ‘land, freshwater and 
marine environment is best managed to provide the 
services of food, wood, water, soil, habitats and recreation’. 

Welsh 
Government 

People, Places, Future: 
The Wales Spatial Plan 
2008 Update (WG 2008) 

The Spatial Plan aims to safeguard and protect Wales’ 
natural and historic assets whilst enhancing their resilience 
to climate change.   

Welsh 
Government 

Climate Change Strategy 
for Wales (WG 2010b) 

The Welsh Government’s vision on tackling climate change 
in Wales and what it expects from industry. 

Welsh 
Government 

Environment Strategy for 
Wales (WG 2006) 

95% of internationally designated sites to be in favourable 
condition by 2010 

Welsh 
Government 

Energy Wales: A Low 
Carbon Transition (WG 
2012a) 

This policy statement sets out the Welsh Government’s 
ambitions for low carbon energy in Wales. 
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Table 3-1 External strategies and plans we have considered 

 

3.2 Compliance with Welsh Government direction 

The Plan must comply with The Water Resources Management Plan Direction 2012, which is a legal 

document issued jointly by Department for the Environment, Food and Rural Affairs and Welsh 

Government Ministers and which sets out the principal requirements of the Plan. 

This Plan complies fully with the 2012 Direction. The specific Direction items are covered in the 

following report sections: 

 the planning period (item no. 2) – Executive Summary, Introduction chapter; Chapter 2; 

 the frequency of customer restrictions (planned and actual) (item no. 3a) – Chapter 3; 

 the option appraisal methodologies (item no. 3b) – Chapter 11; 

 the requirement to undertake carbon accounting (item no. 3c) – Chapter 11;  

Welsh 
Government 

Planning Policy Wales 
(Edition 5) (WG 2012b) 

Sets out the land use planning policies of the Welsh 
Government and the key policy objectives for Local 
Development Plans (LDPs) in Wales which reflect the 
sustainable development agenda. 

Environment 
Agency 

Water for People and the 
Environment: Water 
Resources Strategy for 
Wales (EA 2009) 

Sets out how the EA believes water should be managed in 
Wales until 2050 and lists actions and measures water 
companies should undertake to achieve its vision. 

The former 
Environment 
Agency Wales 

Water Resources 
Strategy for Wales – First 
Action Plan (EA 2010) 

Sets out the required actions for the relevant parties to 
deliver the former EAW’s Water Resources Strategy. 

The former 
Environment 
Agency Wales 

Regional Action Plans Localised plans containing actions the former EAW wishes 
to be implemented by water users to achieve their national 
strategy aims. 

Environment 
Agency 

Water Framework 
Directive River Basin 
Management Plans 

How the European Water Framework Directive will be 
implemented to achieve ‘good  status/ potential’. 

Environment 
Agency  

Catchment Abstraction 
Management Strategies 

Sets out the water resource availability status across 
surface water/ groundwater catchments in England and 
Wales.  This determines the EA’s licensing policy. 

Ofwat Preparing for the future 
– Ofwat’s climate change 
policy statement (Ofwat 
2008) 

Sets out Ofwat’s expectation that companies will plan for 
the impacts of climate change upon their supply and 
demand balances within the water resource planning 
framework. 

Local Councils Regional Development 
Plans/ Spatial Strategies 

Aspirational development within the Councils’ area.   
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 how account has been taken of climate change (item no. 3d) – Chapter 7; and, 

 the estimation of household demand (item no. 3e) – Chapter 8. 

 

3.3 Compliance with guidelines on consultation 

In line with both the ‘Guiding Principles’ (EA 2012a) and our statutory stakeholders Water Resource 

Planning Guideline, we have undertaken pre-consultation on our plan to provide stakeholders with 

an opportunity to make representations on our approach to the plan. 

Following the drafting of this plan as laid out in the Water Resource management plan regulations 

2007, we have consulted widely to understand our stakeholder’s views of our proposals and more 

specifically to help us form a reasonable balance between our various stakeholder and customer’s 

views. The results of this consultation have been reported in our statement of response. The Plans 

compliance with EA Guidelines in summarised in Appendix B. 

3.4 NRW and Welsh Government expectations for this plan 

In July 2012 we received a letter from the former Environment Agency Wales outlining their 

expectations. The Guiding Principles for water resources planning that are specific to Wales are also 

important considerations. These two sets of information have been used as a useful checklist in the 

preparation of our Plan. The key requirements noted within the letter are provided in Table 3-2, 

alongside Welsh Water’s response. 

Topic Recommendation from the former 
EAW representation 

Welsh Water’s response 

Climate 
change 
uncertainty 
(issue also 
raised by a 
number of 
other 
consultees) 

We expect the company to include the 
uncertainties surrounding your estimation 
of the impacts of climate change on supply 
in target headroom in your chosen planning 
scenario. We also recommend the company 
accepts a higher level of risk in future years 
when setting its risk profile for target 
headroom.  This recognises that some 
uncertainties can either be reduced or dealt 
with through time.  

We have included the uncertainties 
surrounding our estimation of the impacts 
of climate change on supply in target 
headroom in the chosen planning scenario.   
We have modelled the impact of climate 
change to ensure that our Plan is robust 
and found that the issue of setting risk 
levels for target headroom does not 
materially change the outcomes of the 
Plan. 

Habitats 
Directive 
licence 
changes 

We recommend the company shows the 
impact of making Habitats Directive licence 
changes on the Wye, Usk and Cleddau by 
2015 at the latest to meet the requirements 
of the Habitats Directive. 

Licence changes on the rivers Wye, Usk and 
Cleddau will be made before Dec. 2015. 
However, significant resilience work is 
required to increase resilience to the 
SEWCUS water supply system prior to 
licence changes being made. Given the 
timescale required to make these 
improvements, we have included the 
impact of licence changes by April 2018 
although. We remain committed to 
completing our comprehensive 
environmental studies for these rivers so 
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Topic Recommendation from the former 
EAW representation 

Welsh Water’s response 

that alternative compliant abstraction 
regimes can also be sought in line with this 
timescale. 

Leakage 
control 

We recommend that the company plans not 
to allow leakage to rise at the company 
level or in any resource zone to the point at 
which it drives new supply or demand 
options. 

Included in the Plan 

Sustainable 
Economic 
Level of 
Leakage (SELL) 

As part of its Short Run SELL assessment for 
its 2013 draft Plan the company should 
evaluate alternative active leakage control 
policies against its current leakage policy to 
ensure effective management of the 
network. 

Included in the Plan 

Water 
efficiency and 
leakage 
control 
options 
(several 
consultees 
raised the 
issue of a lack 
of water 
efficiency and 
leakage 
control 
options in the 
preferred set 
of options) 

We recommend that the company explores 
more innovative and cost effective water 
efficiency measures, working in partnership 
with other organisations and a wider range 
of leakage control options. The company 
should also present these types of options 
as being flexible and incremental to be able 
to meet actual levels of deficit. 

Included in the Plan. However, there is still 
a need for improved knowledge and data 
on the benefits of water efficiency 
measures at Water Resource Zone level. 
We aim to improve our our assessments as 
additional information becomes available. 

Monetary 
benefits of 
leakage 
control and 
demand 
management 
options 

We recommend the company includes the 
monetary benefit of the leakage control and 
demand management options and not just 
the costs within the environmental and 
social costings. 

Included in the Plan 

Options 
appraisal 

We recommend the company takes a more 
strategic and risk based approach to its 
options appraisal.  It should consider what’s 
driving the deficits, the robustness and 
flexibility of the options to the risks and 
uncertainties identified, and the wider 
benefits that certain options can bring (e.g. 
benefits of reducing demand to mitigate 
and adapt to climate change). The company 
should not just rely on the least cost 
approach.  

Included in the Plan 
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Topic Recommendation from the former 
EAW representation 

Welsh Water’s response 

Sensitivity 
analysis 

We recommend the company improves its 
sensitivity analysis on this Plan to make sure 
that the Plan is robust and flexible. 

Included in the Plan 

Climate 
change 
mitigation 

The Welsh Government Climate Change 
Strategy sets clear targets for reducing 
greenhouse gas emissions and a framework 
to help make sure that Wales adapts to the 
impacts of climate change. The water sector 
in Wales needs to play a key role in both the 
emission reduction and adaptation agenda 
by providing water and energy advice to 
consumers. 

It is essential that water companies in Wales 
consider fully the costs and benefits of 
demand side measures to provide a secure 
public water supply. 

Included in the Plan.  We are also reviewing 
our overall position on carbon and climate 
change for our 2015-2020 business 
planning proposals. It would be useful if 
WG could confirm as part of the 
consultation process whether they intend 
to continue with an incentive based regime 
for such targets or whether actual binding 
targets are to be set to drive carbon 
emissions down over the planning period. 

An ecosystem 
based 
approach 

The Welsh Government supports measures 
to encourage innovation and a longer term 
shift towards a system that recognises the 
value of the water resource available to 
Wales. A high quality water environment is 
essential to support a healthy ecosystem, 
which, in turn, provides a number of 
services for people and wildlife. The Welsh 
Government is adopting an ecosystem 
approach to managing water, focusing on 
ecosystem services as well as meeting 
European environmental obligations, as set 
out in ‘A Living Wales’. 

This Plan aligns with Welsh Government 
policy on the ‘ecosystems approach’.  We 
have specifically committed to undertaking 
further environmental survey work, to 
inform Government of alternative 
abstraction regimes which would be 
compliant with all environmental regulation 
whilst we hope providing a surplus of water 
which can be used to support economic 
growth. We believe that when this Plan is 
complete it will provide a good example of 
the adoption of an ecosystems approach in 
Wales. 

Future water 
resource 
management 

The Welsh Government recognises that the 
planning scope for water resources 
management plans is 25 years, but that 
should not limit water companies from 
taking a longer term view where it is 
appropriate. It is essential to take a long 
term approach to water resources planning 
to make sure that appropriate measures are 
being taken to consider the impacts of 
future demands and climate change on our 
water resources. 

Our Plan extends to 2040, and the 
refinements we have made to the 
measurement, modelling and forecasting 
work we do, has increased our 
understanding of the risks associated with 
climate change and the impact on our 
supply of water and demands of our 
customers in the long term. 

Water trading The Welsh Government expects water 
companies operating wholly or mainly in 
Wales to only agree bulk supplies where it 
would not be detrimental to the incumbent 
company. Where a water company‘s 
preferred solution to meet demand includes 
an option to transfer water from a water 
resource zone of a water company which is 

Our position is aligned to this.  We very 
much want industry to understand we are 
“open for business”, and keen to welcome 
new industry to Wales or those parts of 
England which we supply. 
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Topic Recommendation from the former 
EAW representation 

Welsh Water’s response 

wholly or mainly in Wales, it should provide 
opportunity for Welsh Ministers to give 
representations on its Plan. The expectation 
is that any proposals should be explored 
during the pre-consultation phase of 
developing a Plan. If such options are likely 
to be considered as part of the preferred 
solution, water companies are expected to 
consult the Welsh Government on these 
options as early as possible in the process. 

Demand 
Management 

The Welsh Government expects water 
companies operating wholly or mainly in 
Wales to demonstrate how they will 
promote efficient water use in their water 
resources management plans. 

Water companies operating wholly or 
mainly in Wales do not currently have the 
powers to implement compulsory metering.  

The Welsh Government does not consider 
compulsory metering to be an appropriate 
option for demand management in Wales. 
However, metering programmes can be 
used in conjunction with other schemes to 
tackle affordability. 

Included in the Plan 

Natural 
Resources 
Body for Wales 

It is important for water companies 
operating in Wales to note that in May 
2012, the Minister for Environment and 
Sustainable Development, John Griffiths, 
announced that a Natural Resources body 
will be created to bring together the 
Forestry Commission Wales (FCW), 
Countryside Council for Wales (CCW) and 
EAW. This new organisation will begin 
operating in April 2013. 

We look forward to working in partnership 
with our new regulator, in particular to 
provide better evidence to Welsh 
Government and thus support better 
evidence based policy making.  We look 
forward to seeing a more efficient and 
effective regulator, who can pass on these 
efficiencies in lower charges to industry. 

Table 3-2 Progress versus EAW and WG expectations for FWRMP 2013 

 

3.5 Pre-Consultation 

In preparing for this Plan we have undertaken a wide pre-consultation of our stakeholders. The 

purpose of this was to provide external organisations with an understanding of the overall approach 

to be taken by us and to highlight key differences from our previous Plan. 

The stakeholder pre-consultation process began early in 2012 when we wrote to our regulators, 

Government, neighbouring companies and some key stakeholders such as the Consumer Council for 

Water, former Countryside Council for Wales and Natural England. This was to ask those 

organisations what they expected from our Plan, to highlight any issues that emerged during the 
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previous planning period where actions were thought to be required and to raise any potential 

concerns. 

With regard to regulators, we have taken an open ‘Working Together’ approach with NRW and the 

Environment Agency at numerous meetings, have taken them through the methods that we have 

used to determine the various components of the Plan including the development of new water 

resource models, our water balance and demand forecast and our inclusion of climate change within 

Target Headroom assessment. We have discussed a few areas where we are not clear on how to 

follow guidance and agreed where it was necessary for us to deviate from the guidelines. We have 

had active dialogue on our approach to abstraction license reductions while developing draft license 

changes on the Rivers Usk, Wye and Eastern Cleddau. The EA and NRW are fully conversant with our 

approaches taken in developing the Plan. 

We have had a number of teleconference meetings with Ofwat to provide our general approach to 

the Plan and to answer queries on specific topics. We have taken Welsh Government through the 

early findings of our Plan in order that they can understand any supply demand deficits, proposed 

solutions and the timing of these. 

With regard to environmental stakeholders, we have presented our approaches to our Independent 

Environment Advisory Panel (IEAP) which includes in its membership the environmental leads from 

numerous organisations listed in Table 3-3. 

Organisation IEAP status 

Elan Valley Trust Member 

National Parks Wales Member 

Ramblers Cymru Observer 

Country Land and Business Association Member 

Centre for Ecology & Hydrology / Science 
Advisory Council for Wales 

Member 

NRW Chair / deputy chair 

Carmarthenshire Rivers Trust Member 

Marine Conservation Society Member 

RSPB Cymru Member 

Keep Wales Tidy Member 

Afonydd Cymru Member 

Consumer Council for Water Wales Observer 

Aberysthwyth University Member 

WLGA Member 

National Trust Member 

Welsh Government Observer 

National Farmer Union Cymru Member 

Wildlife Trusts Wales Member 

Farmer Union Wales Member 

Natural England Member 

Wales Environmental Research Hub Observer 
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Canal & River Trust / Glandwr Cymru Member 

Wye & Usk Foundation Member 

Independent Environmental Advisor – QEC Observer 

The Coal Authority Member 

Cardiff University Chair / deputy chair 

Table 3-3 IEAP Membership  

As part of the options process, water companies are required to consider all options to share 

resources with other water companies and/or non-water company providers or users of water.  

Guidance states that; 

 “In the water resources management plan, the company should state how it has fully investigated 

sharing resources. This applies to a company in surplus which could act as a donor (optional for 

water companies operating wholly or mainly in Wales) or a company in deficit which could act as a 

recipient and includes water trading within a catchment.” 

We have actively sought information regarding any potential water resources options that may be 

available from neighbouring water companies or third parties. In our correspondence and meetings, 

we have outlined the information that is required in line with guidance and in September 2012 we 

published a view of the need and availability of water resources across our supply area on our 

website.  This document provided details of where we may require additional water resources in the 

future, based upon our work in developing our Final WRMP 2012 (FWRMP 2012), as described in 

Section 11.17. 

The Table 3-4 provides a contact plan used in pre-consultation with external organisations: 

Organisation Type of Communication Scope of discussions 

 Meetings , 

formal and 

informal 

Letters, 

e-mail 

Telecon’s  

     

Welsh 
Government 

   General approach to the Plan, water resource 
options and solutions. 

Secretary of State 
(Defra) 

 
  General approach to the Plan, water resource 

options. 

EA Wales    General approach to the Plan, all components 
of plan including identification of water 
resource options, approach to climate change 
and licence reductions. SEA and HRA. 

EA Midlands    General approach to the Plan, specific 
components of plan including identification of 
water resource options, approach to climate 
change and licence reductions. SEA and HRA. 
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Organisation Type of Communication Scope of discussions 

 Ofwat     General approach to the Plan, specific 
components of plan including approach to 
climate change. 

Countryside 
Council for Wales 

   General approach to the Plan, water resource 
options. 

Natural England     General approach to the Plan, water resource 
options. 

Consumer Council 
for Water (Wales) 

   General approach to the Plan, water resource 
options. 

United Utilities     General approach to the Plan, potential water 
resource options. 

Dee Valley Water     General approach to the Plan, potential water 
resource options, joint operations on the River 
Dee. 

Severn Trent 
Water 

   General approach to the Plan, potential water 
resource options, bulk supplies and joint 
operations in the Wye catchment. 

Albion Water    General approach to the Plan, potential water 
resource options , non-potable supply via 
Ashgrove treatment works 

Bristol Water    General approach to the Plan, potential water 
resource options. 

Thames Water     

Canals and Rivers 
Trust 

   General approach to the Plan, potential water 
resource options, operations in the Usk 
catchment. 

IEAP    General approach to the Plan, potential water 
resource options. 

Table 3-4 Contact Plan 

3.6 Consultation Process  

The preparation of the WRMP and the need to consult is a statutory process.  We published our 
draft WRMP for a 12 week consultation period from the 14th June to the 9th September 2013.  

The aim of this consultation was to seek a wide and accurate view from stakeholders including 
customers. In terms of the provision of specific information about the proposals for our Plan, 
consideration was given to the breadth and depth required for customer engagement. We wanted 
to provide a level of information that didn’t appear like a bombardment, which could be a 
possibility, especially if the information was not presented in the most suitable format for it to be 
digested effectively.  
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Communication such as extensive local media coverage and full publications in libraries was 
considered to be too broad, especially as the consultation period for the Plan overlapped with the 
consultation on the PR14 business plan termed ‘your company your say (YCYS)’. 

As such, key stakeholders were considered to be primary focus for the Plan consultation, and the 
general public were engaged on details of the Plan through presentations and a succinct booklet 
which was made available through the YCYS surveys and road show, as well as an online document 
which was free to download.  

As part of the process we: 

 Published our draft Plan on our website; 
 

 Contacted more than sixty consultees directly; 
 

 Raised awareness of our plan through our Independent Environment Advisory Panel and 
provided links through to members own websites publicising the consultation; 
 

 Met with CCWater to take them through our draft Plan as we were late in sending our 
consultation documents to them. 
 

 Raised awareness at our PR14 business planning road shows across Wales through customer 
pamphlets. 
 

 Undertook detailed water resource specific qualitative and quantitative customer 
preference work as part of our PR14 consultation ‘Your Company, Your Say’. 

 

The Welsh Government (WG) has sent us the 13 representations received on the draft Plan. In 
addition to the 13 received from WG, a response was received directly from NFU which was sent to 
WG. This representation has been treated in the same manner as the consultations which were 
received through the formal process. 

At the same time we also published for consultation the following supporting documents to the draft 
WRMP; the Strategic Environmental Assessment (SEA) and the Habitats Regulations Assessment 
(HRA).  We received 1 representation on each.  

A copy of the Statement of Response was forwarded to each of the respondents and is published on 
our website at www.dwrcymru.com.  In addition we have written to each respondent with a detailed 
response to their individual queries. 

 

3.7 Customer engagement 

It is very important that our wider customer views are balanced against those of what can be strong 

lobbying groups on specific issues. 

Our customers comprise a diverse group, ranging from those who reside in the large urban centres 

of South Wales to the very rural locations across Wales and some parts of England.  

http://www.dwrcymru.com/
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We recognise that affordability is a key concern in Wales with customer bills being higher than the 

average, which is a result of the company’s existing network and the topography of Wales that we 

live in, and whilst disposable incomes are lower than in other parts of the UK. We want our Plan to 

reflect our customers’ priorities and Welsh Water undertakes routine customer research in advance 

of price setting rounds, which includes understand their willingness to pay for improvements.  

In line with guidance, the draft Plan reflected a least cost approach to the maintenance of our level 

of service with regard to maintaining water supply in times of drought. It was important to test our 

customer’s willingness to pay for this level of service and other water resources related issues. 

This Plan reflects the outcome of the most recent customer engagement surveys from our wider 

YCYS business plan process. This included a consultation with customers for all parts of our 

investment plans for PR14, which is our business plan for, and extending past, the upcoming asset 

management period 6 or AMP 6, for 2015 – 2020. 

A Customer Challenge Group (CCG) was formed to help direct DCWW in both engaging with 

customers and to challenge the robustness of this process and our response to customer 

preferences.  

The customer preference work related to water resources was undertaken by independent 

consultants and this was presented to the CCG for review and comment. The water resource 

programme of work for PR14 has also been reviewed by the CCG alongside the other work 

programmes in the context of our overall PR14 proposal. The Chair of the CCG also sat as an 

observer on the PR14 environment scrutiny committee. This provided an opportunity for a member 

of the CCG to fully understand the principle driver for water resource spend within PR14, namely 

interventions driven by Habitats Directive Review of Consents and the regulatory position requiring 

solutions to meet this impact. 

The YCYS was a high level, non technical consultation aimed to engage with and promote discussion 

with as much of our customer base as possible. This is slightly different to the pre-consultation and 

consultation engagements which aimed specifically towards the Plan.  

Water resource issues were covered within the YCYS consultation, with an outline of our water 

resource strategy that would be put forward within our final Plan (an example being the plans for 

SEWCUS resilience which is discussed in more detail within Section 11.5 and 14.8).  

The findings of the YCYS surveys were similar to the previous customer surveys whereby; 

 The overall priority for customers was lower bills; 

 That customers were content that the current level of service to remain (that is, as a result of 

Welsh Water operations, the frequency at which temporary use bans as a result of going into 

drought would need to be implemented; 

 Customers would not be willing to pay more for an improved level of service related to 

implementation of temporary use bans; 
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 Customers positively valued all household water demand measures; 

 Customers  positively valued leakage management efforts;  

 Customers positively valued more efficient use of water; and, 

 Did not provide large support for inter-company trading of water.  

In this respect, this Plans approach for choosing options to address any identified deficits within 

WRZ’s is similar to the draft Plan. The options appraisal process is a complex topic (discussed further 

in Chapter 11) but is still founded on providing the most cost beneficial options that can deliver 

sufficient water or savings in water use / loss to address a water deficit and this aligns with the 

predominant wishes of customers during the YCYS surveys. 

Overall, the customer engagement survey results have confirmed that a least cost approach to the 

definition of solutions to meet any supply demand deficits is preferred by our customers but also 

that demand management options are generally preferable. This would suggest that we should 

strive to understand the cost of current demand management measures as far as possible and 

improve the efficiency of these options over time. 
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4 Supplying water 
This chapter provides factual background on our water supply area. It explains some of the critical 

issues that we must consider and describes how our assets have been developed and managed to 

ensure that we can provide a reliable supply of water to our customers. 

4.1 Water resources in our supply area 

DCWW delivers water supply services to most of Wales and some parts of England, including most of 

Herefordshire. In total we supply water to around three million people, of which over thirty per cent 

are concentrated in the south east of Wales in the Cardiff and Newport area and much of the 

remainder is located in the main population centres around the coast. These are in sharp contrast to 

the sparsely populated areas of mid-Wales, where population densities are amongst the lowest in 

the UK. 

Wales has a relatively wet climate when compared to other parts of the UK. We estimate that we 

only use some three per cent of rainfall, on average, for public water supply, which compares to fifty 

per cent in parts of South East England. However, the regional picture masks important geographical 

differences within our supply area: for example, at up to 3,000mm per annum, rainfall in Snowdonia 

can be more than four times the levels recorded in the border areas and Herefordshire, where 

700mm per annum is typical.  

The diversity of our water supply systems reflects these regional variations, which can range from 

discrete small-scale local supplies, through to the the sort of large scale multi-source integrated 

network, such as the South East Wales area, that is more typical of many other water company 

areas. 

Our main sources of water are our 65 impounding reservoirs. These are linked closely to our five 

major river regulation schemes: on the Rivers Wye and Usk in the south east of Wales; the Rivers 

Tywi and Cleddau in the south west; and the River Dee in the north. 

As a result of the natural landscape and geology of Wales, groundwater accounts for just five per 

cent of the total water supplied.  Most groundwater sources are operated conjunctively with surface 

water sources.  However, some groundwater sources are critical in supplying local areas that cannot 

be supplied by other means. 

On average we abstract from the environment around 800 million litres a day (Ml/d) for public water 

supply. This normally increases by around 15 – 20 per cent during the summer.  During periods of 

extreme conditions – long hot summers or sudden thaws following freezing weather – the demands 

on our supply systems can increase by over 25 per cent, and in some localised areas by nearly 50 per 

cent.  

DCWW has not had to impose restrictions of any kind on customer water use since 1989. 
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Underlying these short term variations is a long term steady decline in overall water demand, as 

illustrated in Figure 4-1.  This is primarily due to the decline of heavy industry, particularly in South 

Wales, and the significant reduction in leakage from our networks over the past fifteen years.  

 

Figure 4-1  Declining trend in water supplied 

Against this background, and notwithstanding a general perception that Wales has an abundant 

supply of water, our future water supply strategy faces a number of challenges, including the 

Habitats Directive licence reductions and the impacts of climate change, as set out in the remainder 

of this document.  

4.2 Water resource zones - general 

Our water supply area is divided into 24 WRZs.  These zones are defined as the largest area in which 

all resources can be shared, and hence they represent a group of customers who receive the same 

Level of Service. The WRZs essentially define the limits of the areas beyond which water supply 

becomes increasingly uneconomic with the current supply infrastructure. The landscape of our 

supply area means that each of these WRZs is fairly self-contained, and the scope to move water 

between zones is limited. Appendix C presents a detailed justification for the definition of WRZ and 

their integrity. 

Figure 4-2 shows our 24 WRZs, of which the largest is SEWCUS which contains 40 per cent of our 

customers, and the second largest is Tywi CUS, which covers another 20 per cent. By contrast, the 

eight smallest zones together cover just 1.5 per cent of our customers.  
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Summary information for our 24 WRZs is presented in Table 4-1.  Key features of our water resource 

zones are presented in the following sections. 

 

Figure 4-2 Water resource zones 
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WRZ No. WRZ Name Area 

(km2) 

Population 

Served (‘000)2 

Water 

Delivered 

(average, 

Ml/d)3 

Main Source of Water 

North  

8001 North Eryri Ynys Môn 1,336 121 39 Reservoir storage 

8012 Clwyd Coastal 152 80 20 Reservoir storage 

8014 Alwen Dee 1,142 155 46 Reservoir storage 

8020 Bala 391 4 1 Reservoir storage 

8021 Tywyn Aberdyfi 68 5 1 River abstraction 

8026 Blaenau Ffestiniog 332 6 2 Reservoir storage 

8033 Barmouth 85 5 2 Reservoir storage 

8034 Lleyn Harlech 648 35 14 Reservoir storage 

8035 Dyffryn Conwy 841 90 29 Reservoir storage 

8036 South Meirionnydd 584 7 2 Reservoir storage 

South West Wales 

8201 Tywi CUS 3,524 695 172 Reservoir storage 

8202 Mid & South 

Ceredigion 

1,780 62 18 Reservoir storage 

8203 North Ceredigion 469 31 9 Reservoir storage 

8206 Pembrokeshire 1,699 117 38 Reservoir storage 

South East  

8101 Ross on Wye 198 19 7 Bulk supply import 

8102 Elan Builth 1,229 18 5 Reservoir storage 

8103 Hereford CUS 1,258 128 34 River abstraction 

8105 Llyswen 353 9 2 River abstraction 

8108 Brecon Portis 447 12 4 Groundwater 

abstraction 

                                                      

 

2 Source: Table 10 June Return 2009 
3 Based on average water delivered Table 10 June Return 2006 – 2009 with estimated zonal leakage included. 
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WRZ No. WRZ Name Area 

(km2) 

Population 

Served (‘000)2 

Water 

Delivered 

(average, 

Ml/d)3 

Main Source of Water 

8106 Monmouth 104 13 4 River abstraction 

8107 Pilleth 366 8 2 Groundwater 

abstraction 

8110 Vowchurch 250 7 2 Groundwater 

abstraction 

8111 Whitbourne 354 15 5 River abstraction 

8121 SEWCUS 2,756 1287 370 Reservoir storage 

TOTAL 20,366 2915 829  

Table 4-1 Water resource zones – key facts and figures 

4.2.1 North Wales 

The WRZs across the north area serve half a million people living mainly in Chester and Deeside, 

Anglesey, the Bangor and Caernarfon area and the north coastal strip from Llandudno to Prestatyn.  

We also supply several large non-potable customers in the area, most notably on Deeside and 

Anglesey. 

Some parts of North Wales experience a significant tourism influx during the summer months, which 

has a direct impact on the quantity of water supplied during that time. As a consequence the 

resources and the associated infrastructure supplying these areas need to be able to meet the 

summer peaks whilst operating at lower levels throughout the remainder of the year. The rainfall 

across North Wales varies from upwards of 3,000mm per year on the mountains of Snowdonia to 

1,200mm per year around the coastline of North Wales and Anglesey.  However, evaporation 

throughout the region is also similarly high, reaching over 600mm per year (actual evaporation) 

across some parts of the area, which offsets the high rainfall to some degree. Because of this 

climatic and demand variation the WRZs vary from very small areas supplied entirely from run-of-

river abstractions to zones supplied from a combination of impounding reservoirs, run-of-river 

abstractions and groundwater sources. 

4.2.2 South West Wales 

The WRZs across South West Wales serve 0.9 million people living mainly in Swansea, Llanelli, 

Carmarthen and the coastal towns and villages from Pembroke to Cardigan. We also supply and 

support several large non-potable customers in the Pembroke Dock / Milford Haven area and in the 

Swansea area. Much of South West Wales experiences a significant tourism influx during the 

summer months which has a direct impact on the quantity of water supplied.   
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The rainfall across South West Wales varies from a low of 1,047mm per year at Nevern on the north-

west Pembrokeshire coast to a high of 2,220mm per year in the uplands of the Rheidol valley in 

Ceredigion. Rainfall in the main Tywi catchment averages around 1,600mm per year. 

The WRZs in the region can be divided into two categories; small WRZs with relatively simple 

resources in the north west of the area i.e. North Ceredigion and Mid & South Ceredigion and the 

complex and highly conjunctive WRZs in the southern part of the region i.e. Pembrokeshire and Tywi 

CUS. 

4.2.3 South East  

The WRZs across South East Wales serve 1.5 million people living mainly in Cardiff, Newport and the 

South Wales valleys and parts of Herefordshire. We also supply and support several large non-

potable customers throughout the area. 

The rainfall across South East of our supply area varies greatly from as little as 700mm per year in 

the eastern parts around Hereford to some 2200mm in mid-Wales and uplands of the South Wales 

valleys. The main lowland urban areas such as Cardiff receive around 1200mm per year, slightly 

under the average for Wales.   

4.3 Planning scenarios 

In accordance with the WRP Guideline 2012, DCWW has considered the planning scenarios 

presented in Table 4-2.  We test whether all of our WRZs are in deficit under both dry year annual 

average and critical period scenarios. Where there is a deficit, under either scenario, we report this, 

as presented in chapter 10.  

Water resource zone Planning Scenarios (NY – Normalised Year, DY – Dry Year, AA – Annual Average, CP 

– Critical Period) 

NYAA DYAA BL DYAA FP DYCP BL DYCP FP 

North Eryri Ynys Môn      

Clwyd Coastal      

Alwen Dee      

Bala      

Tywyn Aberdyfi      

Blaenau Ffestiniog      

Barmouth      

Lleyn Harlech      

Dyffryn Conwy      
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Water resource zone Planning Scenarios (NY – Normalised Year, DY – Dry Year, AA – Annual Average, CP 

– Critical Period) 

NYAA DYAA BL DYAA FP DYCP BL DYCP FP 

South Meirionnydd      

Ross-on-Wye       

Elan Builth       

Hereford CUS       

Llyswen       

Monmouth       

Pilleth       

Brecon Portis       

Vowchurch       

Whitbourne       

SEWCUS      

Tywi CUS      

Mid & South 
Ceredigion 

     

North Ceredigion      

Pembrokeshire      

Table 4-2 Water resource planning scenarios 
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5 Water supply capacity 

5.1 Introduction 

The purpose of this chapter is to set out how we calculate the amount of water we can supply in 

each WRZ. This is a function of the ‘Deployable Output’, of our water resource assets together with 

the allowances and adjustments that are made for the operational losses that are inherent in the 

abstraction and of raw water.  

It should be noted that the losses discussed in this chapter do not include losses associated with the 

distribution of treated water i.e. distribution system losses. Distribution system losses and 

associated leakage are accounted for through the demand forecast and so are discussed in more 

detail in Chapter 8. 

5.2 Methodology 

The methodology used for the DO assessment is based on the framework set out in the UKWIR 

WR27 Water Resources Planning Tools Deployable Output (DO) Report (UKWIR 2012a). This is a 

staged process that aims to implement a proportional approach to the assessment of DO, based on 

the vulnerability and complexity of the WRZ / water source being assessed.  

The following steps are set out in the WR27 Deployable Output report: 

 STEP 1 – Choose a DO Assessment Framework (risk-based “horses for courses” approach); 

 STEP 2 – Assess Vulnerability to Climate Change; 

 STEP 3 – Establish DO Assessment Data Set; 

 STEP 4 – Calculate DO with a Confidence Label; 

 STEP 5 – Report DO Assessment. 

In updating the DO values we have followed the guidance set out in the EA  WRPG (EA et al 2012b), 

supported by the technical guidance developed through the WR27 DO report (UKWIR 2012a).     

5.3 Deployable output 

5.3.1 Background 

For the production of our draft Plan in March 2013, and again for this Plan, the supply demand 

balances for each of our 24 WRZ’s were redeveloped, as required under the EA’s WRPG (EA et al 

2012b).   

In developing the supply demand balance, water companies are required to estimate the yield of 

their sources and/or resource zones in terms of DO. This is defined (in EA et al 2012b) as:  

“The output for specified conditions and demands of a commissioned source, group of sources or 

water resources system as constrained by”; 
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 hydrological yield; 

 licensed quantities; 

 environment (represented through licence constraints); 

 pumping plant and/or well/aquifer properties; 

 raw water mains and/or aqueducts; 

 transfer and/or output main; 

 treatment; 

 water quality; and, 

 levels of service. 

In addition to the baseline DO, water companies are required to demonstrate and provide evidence 

to show that they can reliably supply their company planned levels of service in all their WRZs. 

Companies should also clearly demonstrate the sensitivity of resource zone DO to levels of service 

through yield scenario testing methods. 

For the draft Plan submission and onwards, we have used a water resource system modelling 

approach to determine DO for all 24 of our resource zones. For the 2009 Plan, only 15 of the 24 

WRZs were modelled. Therefore for both the draft and this Plan, a further nine models have been 

built to represent the zones in South East Wales that were previously reported as ‘non-modelled 

zones’.   

The 24 water resource zones covered in this Plan are presented in Table 5-1. 

North  

North Eryri Ynys Môn Clwyd Coastal 

Alwen Dee Bala 

Tywyn Aberdyfi Blaenau Ffestiniog 

Barmouth Lleyn Harlech 

Dyffryn Conwy South Meirionnydd 

South East  

Ross-on-Wye (new model) Elan Builth (new model) 

Hereford CUS (new model) Llyswen (new model) 

Monmouth (new model) Pilleth (new model) 
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Brecon Portis (new model) Vowchurch (new model) 

Whitbourne (new model) SEWCUS 

South West Wales 

Tywi CUS Mid & South Ceredigion 

North Ceredigion Pembrokeshire 

Table 5-1 DCWW’s  24 water resource zones 

5.3.2 Aims of this section 

The aim of this section is to clearly set out the technical analysis and modelling tasks that have been 

used to derive the updated DO values, and report the updated values. This section and Appendix D is 

designed to meet the requirements of the Environment Agency, Natural Resources Wales, Ofwat, 

Defra and Welsh Government, as set out in the WRPG (EA et al 2012b). It will: 

1. Report the DO for each of DCWW’s 24 WRZs. These values will also be reported directly in 

the water resources management plan and associated planning tables; 

2. Provide supporting information and assessments to clarify what the single DO figure 

represents;   

3. Report the length of data record used and the worst drought event that DO for each 

resource zone has been based on;  

4. Put the drought period used to carry out the DO assessment into context with the historic 

flow record, identifying drought severity and whether similar droughts have occurred; 

5. Confirm that DO is capable of meeting DCWW’s proposed levels of service; and, 

6. Demonstrate how DO is related to levels of service.  

A review of DO has been required for each individual resource zone, based on the reasons set out in 

the WRPG (EA et al 2012b). The two reasons relevant to our WRZs are: 

 We have undertaken new work on existing source deployable outputs, including changes in 

output connected with environmental or other obligations.  

 We have experienced a drought/dry conditions since the previous Plan and performance of 

resources are different to what was expected/modelled for this Plan. 

Detailed reports for each WRZ are provided in Appendix D. This chapter aims to provide an overview 

of the methods used in the DO assessment process and present the DO figures compared with the 

values submitted for the Final WRMP 2012. 
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5.3.3 Deployable output assessment framework 

Step 1 of the WR27 DO report (UKWIR 2012a) requires a water company to set out its chosen DO 

assessment framework, including setting out its levels of service and stating the DO assessment 

methods to be used.   

5.3.4 Levels of service 

DCWW considers that it would be wrong to plan for a level of service that would guarantee there 

would never be any customer restrictions as this would require enormous investment in additional 

water resource assets, which would be used very infrequently. DCWW has therefore set its 

minimum overall levels of service as follows:  

 Not more than once in every 20 years (1-in-20), on average, for a hosepipe ban/customer 

temporary water use restriction; and, 

 Not more than once in every 40 years (1-in-40), on average, for drought permits or drought 

orders. 

The company considers the imposition of rota cuts and standpipes, which represent more severe 

restrictions on customer use, as generally unacceptable.  

In practice the actual current level of service in each of the 24 WRZs varies, and is determined 

through the water resource modelling and is reported in the relevant chapter in Appendix D. In each 

case this result confirms that the WRZ at least complies with the company’s overall levels of service.   

The WRPG (EA et al 2012b) requires a water company to demonstrate the sensitivity of its resource 

zone DOs to levels of service. The guideline suggests that scenario testing should be carried out 

using three levels of service scenarios.   

1. Water company levels of service (as set out above). 

2. Reference scenario levels of service. (These are 1-in-10 years on average for temporary 

customer use restrictions and 1-in-40 years for non-essential use restrictions).  

3. ‘No restrictions’ scenario where no demand restrictions or other drought actions are 

applied.   

5.3.5 The modelling approach used 

The methodology used to derive the DO values is based on the principles of behavioural analysis, 

consistent with the WRPG. Simulations have been undertaken using the “WRAPSim” water resources 

modelling software. The Intellectual Property Rights of this software are owned and maintained by 

Yorkshire Water Services Ltd. The “WRAPSim” software has sufficient functionality for the simulation 

of the majority of control rules, network configuration and other operating principles within DCWW 

to provide a reliable water resources modelling tool.   

In order to update the DO values for each of the 24 WRZ modelled by DCWW, the following tasks 

have been undertaken: 
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 Review of the current “WRAPSim” model schematics to ensure that the model represents 

the existing water resources system; 

 Review of base demands and demand profiles used in the models and derivation of new 

profiles using updated data and information;  

 Review of hydrological inflows used in the simulation model and update of the inflow 

records to include the latest gauged flow records (to December 2011 where available); 

 Review and update of the simulated flow time series developed using the “HYSIM” rainfall-

runoff modelling process;  

 Water resource modelling using “WRAPSim” to define DO for annual average and critical 

periods, checking compliance with licences and the derivation of emergency provision for 

each WRZ; and, 

 Ensuring consistency with drought control lines which are used in “WRAPSim” to trigger 

demand restrictions, ensuring that there is consistency between the levels of service 

reported in this Plan and those used as the basis of our drought plan.   

The details of this work for each specific WRZ are covered in Appendix D, but the modelling 

approach used is consistent with that set out in WRP27 (UKWIR 2012a) as illustrated in Figure 5-1.  
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Figure 5-1 WR27 deployable output modelling approach (UKWIR 2012a) 

5.3.6 Pre consultation with Environment Agency Wales 

We have undertaken a number of pre-consultation meetings with the (then) EA Wales and now 

NRW, covering the following issues: 

 Modelling approach including derivation of inflows and key changes to inflows in specific 

zones; 

 Approach to climate change assessment and selection of model scenarios based on 

vulnerability assessment; and 

 Approach to modelling impact on DO from sustainability reductions. 

5.3.7 Assessment of vulnerability to climate change 

Step 2 of the WR27 DO report (UKWIR 2012a) requires a water company to assess the vulnerability 

of their WRZs to climate change. This work has been carried out and is reported in Appendix E. The 

overall result of the climate change vulnerability assessment is summarised for each resource zone 

in chapter 7 of this report.  
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5.3.8 Deployable output assessment data set 

New models have been created for the nine WRZ that previously did not have Wrapsim models.  

These WRZ’s are Elan-Builth, Llyswen, Hereford, Pilleth, Monmouth, Ross-on-Wye and Brecon 

Portis.. Appropriate licence and asset constraints have been set and each WRZ has its own demands 

applied.  This is a change from the draft position as previously these models had been modelled 

using SEWCUS demand profile.  DO was then calculated. 

Separate, stand-alone “WRAPSim2 models have been developed and run for Vowchurch and 

Whitbourne WRZs.  Unlike the WRZs named above these models had been modelled using their 

correct demand profile. 

Step 3 of the WR27 DO report requires the DO assessment data set to be reviewed and updated as 

appropriate for each WRZ (UKWIR 2012a). A high level summary of the work carried out to update 

our data sets is provided here, with more detailed, WRZ specific information provided in Appendix D.   

5.3.9 Hydrological inflows 

The WRPG (EA et al 2012b) recommends that DO should be assessed using a reliable, long term 

record of resource conditions, using records (usually gauged or naturalised river flow) that date back 

to at least 1920. It also recommends that companies should use rainfall and other data to model the 

period back to 1920 if direct river flow or groundwater level records are not available.  

For some of our WRZ’s, it is noted that the gauged flow records available are limited, and in most 

cases do not go back as far as 1920. Of the gauged flow records we use for our DO assessment, the 

majority start in 1971, with a few going back to 1938. We are therefore constrained by the data 

available which means that we undertake modelling on data records shorter in length than that 

recommended by the WRP guidance but which still contain the most severe droughts experienced in 

Wales. 

All the gauged flow records used for DO assessment have been updated to include the latest 

available flow data for the nearest complete year (2011). Table 5-2 summarises the length of flow 

record used to assess DO for each water resource zone.  In updating the gauged flow records used 

for the DO modelling, checks were carried out for data consistency and gaps in the record. 

Details of specific issues identified and how these were addressed are provided in Appendix D. A 

detailed review of the hydrological inflows used for Welsh Water’s DO assessments was carried out 

to support the 2008 draft Plan submission. The results of this review were documented in the DO 

technical report for that modelling (Entec 2007). This work also reported that despite relatively short 

observed hydrological records, statistical analysis suggests a high return period of key drought 

events which define DO in Welsh Water in several zones (HR Wallingford 2007). Specifically, this 

work estimated that in the Wye, Teifi and Dee catchments, the return period of low flows (measured 

as annual minimum mean monthly flow) for the 1976 event was in excess of 100 years which 

supports the use of more recent records in our DO assessment as providing ‘conservative’ events for 

Water Resources Planning.  We have taken account of this assessment in the requirement to provide 

Confidence Labelling of its DO estimates as part of the WRP27 recommendations. 



 

Page | 58 

Dŵr Cymru Welsh Water Water Resources Management Plan, April 2014 

Water resource zone Period of flow record Record length 

(yrs) 

Type of flow data 

North Eryri Ynys Môn 01/01/1958 – 31/12/2010 53 HYSIM 

Clwyd Coastal 01/01/1920 – 31/12/2010 91 NRW naturalised 

flows (transposed) 

Alwen Dee 01/01/1920 – 31/12/2010 91 NRW naturalised 

flows (transposed) 

Bala 01/01/1920 – 31/12/2010 91 NRW naturalised 

flows (transposed) 

Tywyn Aberdyfi 01/01/1958 – 31/12/2011 54 HYSIM 

Blaenau Ffestiniog 01/01/1958 – 31/12/2011 54 HYSIM 

Barmouth 01/01/1958 – 31/12/2011 54 HYSIM 

Lleyn Harlech 01/01/1958 – 31/12/2011 54 HYSIM 

Dyffryn Conwy 01/01/1920 – 31/12/2010 91 NRW naturalised 

flows (transposed) 

South Meirionnydd 01/01/1958 – 31/12/2011 54 HYSIM 

Ross-on-Wye (new model) 01/01/1973 – 31/12/2011 39 Gauged flows 

(transposed) 

Elan Builth (new model) 01/01/1973 – 31/12/2011 39 Gauged flows 

(transposed) 

Hereford CUS (new model) 01/01/1973 – 31/12/2011 39 Gauged flows 

(transposed) 

Llyswen (new model) 01/01/1973 – 31/12/2011 39 Gauged flows 

(transposed) 

Monmouth (new model) 01/01/1973 – 31/12/2011 39 Gauged flows 

(transposed) 

Pilleth (new model) 01/01/1973 – 31/12/2011 39 Gauged flows 

(transposed) 

Brecon Portis (new model) 01/01/1973 – 31/12/2011 39 Gauged flows 

(transposed) 

Vowchurch (new model) 01/01/1973 – 31/12/2011 39 Gauged flows  

Whitbourne (new model) 01/01/1957 – 31/12/2011 55 Gauged flows  

SEWCUS 01/01/1973 – 31/12/2011 39 Gauged flows 

(transposed) 

Tywi CUS 01/01/1971 – 31/12/2011 41 Gauged flows 
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Water resource zone Period of flow record Record length 

(yrs) 

Type of flow data 

(transposed) 

Mid & South Ceredigion 01/01/1938 – 31/12/2011 74 Gauged flows 

(transposed) 

North Ceredigion 01/01/1938 – 31/12/2011 74 Gauged flows 

(transposed) 

Pembrokeshire 01/01/1958 – 31/12/2011 54 HYSIM 

Table 5-2 Type of flow data and length of record used to assess DO for each water resource 
zone 

For WRZs where the gauged flow records were severely limited, or unreliable, DCWW has used 

“HYSIM” rainfall runoff modelling to develop inflow records to use for DO assessment. This improves 

the inflow estimation used in the WRZ models, and provides a longer period of record for model 

simulation than is possible with the use of the gauged flow records alone. “HYSIM” rainfall runoff 

modelling was first used by DCWW to support the DO assessments for its 2008 draft Plan 

submission. “HYSIM” rainfall runoff models have been developed for all the WRZ models in DCWW’s 

North Area.  As part of the update to the DO assessment, DCWW commissioned AMEC to update the 

“HYSIM” models to include the latest period of record up to 31 December 2011. The details of the 

assessments carried out, and outputs from this work are available in Appendix D. The length of flow 

record available for each of the water resource zones using inflows derived from “HYSIM” is 

summarised in Table 5-2.  

We have identified the need for further work during 2015-2020 to improve our reservoir inflow 

estimates, thus improving our water resource capability analysis. Overall, we will be reviewing 

existing flow balance work across our reservoir systems to improve our understanding of inflows. 

5.3.10 Base demands and demand profiles 

The WR27 DO report states that a DO assessment should include information on demand conditions 

(demand profiles) appropriate to the planning scenario to which a DO calculation refers: i.e. a dry 

year annual average or dry year critical period planning scenario (UKWIR 2012a).    

Demand profiles are determined based on observed or reconstructed records of actual demand 

during drought periods. Within the DO assessment process using WRAPSim, there are two elements 

to the demand component of the model: 

1. The ‘base demand’ which is allocated to the individual demand ‘node’ in WRAPSim and can 

represent potable and non-potable components;  

2. The ‘demand profile’ which represents the annual distribution of demand and is applied in 

each year of the simulation.  
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5.3.11 Base demands  

The base demands used have been updated in the WRAPSim models to include the most recent 

input data available (up to December 2011). In addition, a review of the allocation of the demand to 

the individual demand nodes has also been undertaken. In a few cases this has resulted in a 

modification to the representation of demand nodes in the WRAPSim schematic.  

5.3.12 Normal Year Demand profile 

Demand data from 2002 to 2011 across all the zones was reviewed. The normal year was defined 

from this data by using the average of those years that were not considered to be dry years for each 

WRZ. This is an improvement from the assessment carried out to support the 2008 draft Plan 

because of the increased size of the data set used to derive the average demand. Previously, 

demand data had only been available from 2002 to 2006.    

5.3.13 Dry Year Demand profile 

The dry year was taken as the year in which the highest peak demand was seen. In most cases this 

remains as 2006, as reported for the Final WRMP 2012. Therefore, 2006 was taken as the dry year in 

all zones with the exception of Tywyn Aberdyfi, where the highest peak demand was seen in 2003, 

and Lleyn Harlech where the highest peak demand was recorded in 2002. This methodology 

complies with Peak Water Demand Forecasting Methodology (UKWIR 2006). 

The factors used to determine the weekly demand profile used for DO assessment are defined as: 

 

 

 

 

To avoid the risk associated with basing the dry year demand profile on one year’s worth of data, 

which could contain anomalies, a ‘composite’ profile was developed as follows: 

 Weekly dry year data were used unchanged, to represent the ‘summer’ peak period, and; 

 Average weekly demands for the normal years outside the ‘summer’ peak period were 

multiplied by the DY:NY factor to produce a dry year profile.   

The ‘summer’ period was derived on a zone by zone basis, depending on the timing and period of 

the summer peak(s) identified in the dry year being assessed. As a result of creating a ‘composite’ 

dry year demand profile, the NY:DY peaking factor derived from it may be equal to that calculated 

using the raw data. To make sure that the demand profile is consistent with the NY:DY factor a 

‘normalised’ factor was applied to the demand profile outside of the ‘summer’ period.   

Table 5-3 and Table 5-4 present the peaking factors used in each water resource zone.  
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Water Resource Zone Peaking Factors  
(NY:DY dWRMP2012) 

Peaking Factors  
(NY:DY dWRMP2009) 

North Eryri / Ynys Môn 1.048 1.019 

Clwyd Coastal 1.020 1.009 

Alwen Dee 1.026 1.063 

Bala 1.052 1.055 

Tywyn Aberdyfi 1.090 1.098 

Blaenau Ffestiniog 1.019 1.005 

Barmouth 1.044 1.023 

Lleyn Harlech 1.040 1.015 

Dyffryn Conwy 1.039 1.046 

South Meirionnydd 1.007 1.027 

Ross-on-Wye 1.029 Previously non-modelled 

Elan / Builth 1.049 Previously non-modelled 

Hereford C.U. Area 1.102 Previously non-modelled 

Llyswen 1.024 Previously non-modelled 

Monmouth 1.034 Previously non-modelled 

Pilleth 1.010 Previously non-modelled 

Brecon Portis 1.039 Previously non-modelled 

Vowchurch 1.019 Previously non-modelled 

Whitbourne 1.078 Previously non-modelled 

SEWCUS 1.021 1.004 

Tywi C.U. Area 1.080 1.019 

Mid - South Ceredigion 1.035 1.028 

North Ceredigion 1.013 1.047 

Pembrokeshire 1.022 1.083 

Table 5-3 Summary of normal year: dry year peaking factors 
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Water Resource Zone Peaking Factors 

 (DY:PW dWRMP2012) 

Peaking Factors  

(DY:PW dWRMP2088) 

North Eryri / Ynys Môn 1.240 1.175 

Clwyd Coastal 1.249 1.204 

Alwen Dee 1.226 1.244 

Bala 1.279 1.305 

Tywyn Aberdyfi 1.494 1.496 

Blaenau Ffestiniog 1.169 1.160 

Barmouth 1.556 1.710 

Lleyn Harlech 1.177 1.227 

Dyffryn Conwy 1.131 1.127 

South Meirionnydd 1.240 1.244 

Ross-on-Wye 1.446 Previously non-modelled 

Elan / Builth 1.339 Previously non-modelled 

Hereford C.U. Area 1.224 Previously non-modelled 

Llyswen 1.138 Previously non-modelled 

Monmouth 1.305 Previously non-modelled 

Pilleth 1.283 Previously non-modelled 

Brecon Portis 1.171 Previously non-modelled 

Vowchurch 1.273 Previously non-modelled 

Whitbourne 1.359 Previously non-modelled 

SEWCUS 1.136 1.139 

Tywi C.U. Area 1.203 1.218 

Mid - South Ceredigion 1.305 1.262 

North Ceredigion 1.180 1.206 

Pembrokeshire 1.299 1.310 

Table 5-4 Summary of dry year : peak week peaking factors 
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Figure 5-2 provides an illustration of the change in the demand profile as a result of the use of 

peaking factors and this is presented for all zones in the full DO Technical Report Appendices. 

Figure 5-2 Example of demand profile change 

 

5.3.14 Constraints data and information 

The EA WRPG (2012) states that it requires non-hydrological constraints to be clearly understood by 

a water company. In using a water resource modelling approach for DO assessment all operational 

constraints are included in the WRZ model used to determine DO.   

5.3.15 Asset constraints and operational control rules 

A detailed review of asset constraints and operational rules was carried out to support the 2008 

draft Plan. This is reported in Entec (2007). Operational “WRAPSim” models are kept and maintained 

by our Regional Water Resource Managers. A check was made with the Regional Water Resource 

Managers to ensure that the water resource planning “WRAPSim” models reflected any changes 

that had been made to the operational “WRAPSim” models.   

Treatment Works Operational Use (TWOU), Treatment Works Losses and Raw Water Losses are not 

accounted for directly in the “WRAPSim” WRZ models. These elements are therefore accounted for 

through incorporation in the water resource planning tables, and the subsequent water available for 

use calculations.   
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Possible asset constraints as a result of sediment build up in reservoirs are planned to be addressed 

through a survey of the majority of our reservoir estate in AMP 6. Licence compliance assessment. 

5.3.16 Licence compliance assessment 

The DO values derived from the WRZ models are checked to confirm that daily, annual and other 

licence conditions are met.  In the individual WRZ report in Appendix D, the DO values are reported 

at a source level against the relevant abstraction licence data and where appropriate, compliance 

with specific conditions such as ‘minimum residual flows’ are also explained.   

5.3.17 Emergency provision 

The WR27 DO report states that a water company’s choice of an appropriate value for the 

emergency provision in a WRZ should be agreed with the EA and should reflect the level of risk a 

water company is willing to take across the planning period (UKWIR 2012a).   

We consulted with the EA on the issue of emergency provision to support the 2008 draft Plan, and 

have adopted the following protocol: 

 For reservoir sources, a provisional estimate of the emergency storage available is calculated 

to give an indication of the lowest drawdown that might be the constraining factor in the DO 

process. This initial value also takes account of the operational viability of abstracting water 

from low levels in reservoirs, the risk associated with not refilling the reservoir within a 

‘single season’ and issues such as water quality which may be a constraining factor; 

 For reservoir sources the emergency provision includes the compensation release and other 

releases which need to be maintained at the end of a drought, for example, to support 

regulation for abstraction, or other third party users.  In most of the models freshet releases 

(i.e. a specific reservoir volume of water, which are subject to a licence agreement for sole 

use by the regulator as required e.g. to assist in the dilution of a pollution event, to assist 

should there be a drought scenario and additional waters are required to be released to 

support biodiversity or fisheries) are already included, so this extra provision is not needed 

in these cases; 

 For river abstractions the emergency provision is that available above flow constraints such 

as hands-off-flows. The calculation has taken into account historic ‘end of drought’ flow 

records where appropriate; 

 A review of groundwater sources has been undertaken to assess the viability or otherwise of 

the contribution of groundwater to emergency provision, based on previous yield and 

drawdown assessments;  

 The calculation of emergency provision at a WRZ level is then an iterative process taking 

account of the conjunctive use potential of the zone to support the distribution of the 

emergency storage from individual sources. In some cases, a lower drawdown will be 

acceptable in a small reservoir in a resource zone where the emergency storage need can be 

supported by a larger reservoir; 
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 The WRZ emergency provision ‘need’ has been based on the average simulated demand 

from the WRAPSim models for the month of October in the DO assessment, multiplied by 30 

days or more or less, depending on specific WRZ circumstances. Other elements of the 

emergency provision need (regulation, compensation etc.) are then included in the 

calculation.  

5.3.18 Updated SEWCUS DO 

As requested by NRW in its consultation response we have added further justification to the 

timescale within which we are able to accept abstraction licence changes, particularly on the Wye 

and Usk rivers. We have re-challenged the modelled representation of the SEWCUS water resource 

system against operational constraints evidenced this year.  

Our reported DO figure for the SEWCUS WRZ in the draft Plan was 410 Ml/d. Following the dry spell 

experienced in summer 2013 and the consequent peaks in customer demand, we have gained a 

better understanding of the operation of the SEWCUS system under these conditions. We have 

identified additional constraints within our operational asset base that need to be accounted for 

within our DO modelling to ensure we are reporting as accurate a picture as possible. Two areas of 

improvement we have made to our DO estimates are: 

 The identification of an error within our DO modelling that was resulting in double counting 

of the minimum permitted abstraction of ~11Ml/d from the River Usk following licence 

reductions as set out in NRW’s Usk U611 Technical Note; 

 The identification of trunk mains capacity constraint from Court Farm WTW to Cardiff; 

 The identification of limitations on the maximum capacities of several of our WTWs in 

relation to what they can produce as a daily average supply into the system; 

 A slight increase in supply capability from the Talybont trunk mains resilience solution put 

forward in response to licence reductions; and, 

 Transient pressures in our Llantrisant raw water transfer main requires a bleed of 8Ml/d to 

the Court Farm balancing pond to enable water transfer to Llandegfedd. The effect of this is 

to lower the volume of water that can be transferred from the Llantrisant abstraction to 

Llandegfedd when available. 

When all these changes are implemented within our WRAPSIM software the effect is to reduce the 

DO of the SEWCUS WRZ by 8 Ml/d to 402 Ml/d. 

5.3.19 Summary results for the planned levels of service 

Table 5-5 presents the DO values for our 24 WRZs. The DO values presented are the ‘minimum’ value 

for the year and peak week in the simulation when demand restrictions are imposed in the model. 

These restrictions are five per cent for a Hosepipe Ban and ten per cent demand reduction for a 

Drought Order and are triggered in the modelling process when the simulation of reservoir stocks 

reduces below the appropriate control line included in the model in accordance with the company’s 
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level of service and drought plan. The values in Table 5-5 are therefore for the Planned Levels of 

Service. 

In accordance with Step 4 of WR27 (UKWIR 2012a), the table summarises the constraints on DO and 

the Confidence Rating. More details on the constraints and the critical periods (hydrological events) 

which define the assessment are provided in the individual zonal commentaries in Appendix D. 

 



 

Page | 67 

Dŵr Cymru Welsh Water Draft Water Resources Management Plan, April 2014 

 

ZONE AADO 

Ml/d 

CPDO 

Ml/d 

Constraint Confidence 

Ratings 

Levels of Service4  

HPB DO-DP 

8014 Alwen Dee 57.028 66.283 Alwen WTW at capacity  AB 1 in 46 1 in 46 

8020 Bala 1.771 2.262 Llyn Arenig Fawr daily licence of 2.273 Ml/d. AB 1 in 91 1 in 91 

8033 Barmouth 2.096 3.179 LoS - Hosepipe Bans at Llyn Bodlyn – Planned LoS BC 1 in 27 1 in 54 

8026 Blaenau Ffestiniog 2.953 3.322 Garreglwyd WTW at maximum capacity (3.5 Ml/d); max river 
abstraction on Afon Gam. 

BC 1 in 54 >1 in 54 

8108 Brecon Portis 
(Current licence) 

4.804 5.457 Daily licence to Brecon Portis WTW BC >1 in 39 >1 in 39 

8108 Brecon Portis 
(post-Roc licence) 

4.317 4.903 Brecon RoC rules (maximum abstraction 3.27 Ml/d when river 
flow <425 Ml/d - occurs single day (9/8/95) only) 

BC >1 in 39 >1 in 39 

8012 Clwyd Coastal 25.993 30.154 Plas Uchaf Annual Licence and Planned LoS AB 1 in 23 1 in 46 

8035 Dyffryn Conwy 35.967 40.764 Llyn Cowlyd Annual Licence  AB 1 in 91 1 in 91 

8102 Elan Builth 8.364 9.500 Builth Daily Licence  BC >1 in 39 >1 in 39 

                                                      

 

4
 That “> 1 in 39” denotes a better level of service than 1 in 39, not a frequency that is greater than 1 in 39.  Also, it should be pointed out that “>1 in 39” refers to those situations where we have 

records for the last 39 years, during which there have been no restrictions. 
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ZONE AADO 

Ml/d 

CPDO 

Ml/d 

Constraint Confidence 

Ratings 

Levels of Service4  

HPB DO-DP 

8103 Hereford 49.566 56.300 Broomy Hill and Leintwardine (in peak week) Daily Licence BC >1 in 39 >1 in 39 

8034 Lleyn Harlech 18.985 21.885 Cwm Dulyn & Llyn Tecwyn Annual licence BC 1 in 27 1 in 54 

105 Llyswen 4.401 5.000 Llyswen Daily licence BC >1 in 39 >1 in 39 

8106 Monmouthshire 6.753 7.670 Daily licences Ffynnon Gaer and Mayhill  BC >1 in 39 >1 in 39 

8202 M&S Ceredigion 23.917 31.770 Strata WTW licence and capacity AB 1 in 37 >1 in 74 

8203 North Ceredigion 12.780 14.574 Planned LoS (Drought Orders) AB 1 in 37 1 in 74 

8001 NEYM 50.526 58.281 Planned LoS (Hosepipe bans) AC 1 in 27  1 in 53 

8206 Pembrokeshire 
(Current licence) 

79.464 97.614 Preseli WTW Capacity BC >1 in 54 >1 in 54 

8206 Pembrokeshire 
(post-RoC licence) 

71.171 88.394 Storage in Preseli Reservoir and Planned Levels of Service BC 1 in 27 1 in 54 

8107 Pilleth 3.363 3.820 Pilleth Daily licence BC >1 in 39 >1 in 39 

8101 Ross 7.923 8.999 Max transfer from STW (9 Ml/d) BC >1 in 39 >1 in 39 

8121 SEWCUS (Current 
licence) 

436.225 492.904 Asset constraints in High Level part of system BC >1 in 39 >1 in 39 

8121 SEWCUS (post-RoC 
licence) 

402.09 453.21 Llandegdfedd drawdown BC >1 in 39 >1 in 39 
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ZONE AADO 

Ml/d 

CPDO 

Ml/d 

Constraint Confidence 

Ratings 

Levels of Service4  

HPB DO-DP 

8036 South 
Meirionnydd 

2.318 2.873 Afon Calettwr daily licence; Afon Gwril annual licence and 
tankering Penycefn WTW to Llwyngwril at max. capacity  

AC >1 in 54 >1 in 54 

8201 Tywi CUS 242.046 293.205 Bryngwyn WTW at maximum capacity  BC >1 in 41 >1 in 41 

8021 Tywyn Aberdyfi 1.691 2.596 Daily Licence on Fathew and HOF on Braich-y-Rhiw BC >1 in 54 >1 in 54 

8110 Vowchurch 2.357 2.999 Hands off Flow BC >1 in 39 >1 in 39 

8111 Whitbourne 5.145 6.999 Hands off Flow BC >1 in 55 >1 in 55 

Table 5-5 Deployable Output Values (Plan) 
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5.3.20 Explanation of changes since FWRMP 2012 

The explanation of changes in DO is provided in the zonal commentaries in Appendix D.  

5.3.21 Other levels of service scenarios 

Our approach has been to undertake this assessment for resource zones that are currently 

identified as being resource constrained. If a resource zone is either licence constrained or 

infrastructure constrained, there is little benefit to assessing the effects of a change in levels of 

service because this is not the parameter that is controlling/constraining the DO of the resource 

zone.  

Demand restrictions are activated in the model when a temporary use ban or Drought Order are 

imposed. The restrictions are: 

 Temporary use bans result in a 5% reduction on potable demand zones (excluding 

industrial demand zones); and, 

 Drought Orders results in a 10% reduction on potable demand zones (excluding industrial 

demand zones). 

The WRMP guidance requires an assessment of alternative Levels of Service which are termed the 

‘Reference Level of Service’ and the ‘No Restrictions Scenario’.  

5.3.22 Reference levels of service 

To achieve a ‘Reference Level of Service of 1 in 10 years for temporary use bans (Drought Orders 

remains at 1 in 40 years), the drought control lines in the “WRAPSim” model were adjusted and 

several iterations were modelled to determine DO. Not all zones could be modelled for the 

reference level of service scenario depending on the constraint of the baseline run. Therefore any 

zone which was not constrained by level of service could not be modelled. A summary of the 

zones modelled is shown in Table 5-6. 

5.3.23 No restrictions 

The ‘no demand restrictions’ modelling required all demand restrictions in the baseline modelling 

to be removed. Again not all zones were modelled for this scenario; it was only necessary to 

model the zones which had either temporary use bans or Drought Orders enforced.  A summary 

of the zones modelled are shown in Table 5-6. 

Further explanation of the results of the alternative assessment of Levels of Service is provided in 

the zonal commentaries in Appendix D. The gains in DO from application of lower levels of service 

such as the EA ‘Reference Level of Service’ have been shown to be marginal in zones where the 

DO is not constrained by other factors such as abstraction licence or asset capacity for example. 
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Planned LoS Reference  LoS 

No Demand 

Restrictions 

 
AADO  CPDO  AADO CPDO AADO CPDO 

Alwen Dee 57.03 66.28 - - 60.18 73.13 

Barmouth 2.15 3.35 2.17 3.30 2.15 3.35 

Blaenau Ffestiniog 2.95 3.32 - - 2.99 3.50 

Clwyd Coastal 25.99 30.15 - - 26.81 33.49 

Dyffryn Conwy 35.97 40.76 - - 36.01 40.76 

Lleyn Harlech 18.99 21.89 - - 19.39 22.83 

M&S Ceredigion 23.92 31.77 - - 24.35 31.77 

North Ceredigion 12.78 14.57 - - 12.65 14.91 

NEYM 50.53 58.28 50.92 58.86 48.57 60.22 

Pembrokeshire (RoC) 71.17 88.39 - - 71.54 87.32 

Table 5-6 Summary results for alternative deployable output scenarios 

5.4 Reductions in DO 

The impact of Sustainability Reductions is detailed in Chapter 6. 

5.5 Impact of climate change 

The impact of Climate Change on DO is detailed in Chapter 7. 

5.6 Operational use and losses 

5.6.1 Background 

‘Operational use and losses’ is essentially the ‘loss’ of water through the routine operation of our 

assets; primarily WTWs and raw water mains. Like outage, it is important to record the actual 

usage and loss of water to know where water is being used or lost. 

We have derived a methodology to account for the operational use of water at each WTW and 

the loss of water on raw water mains. The method has been determined specifically relating to 

DCWW as, at present, there is no industry defined methodology. 

5.6.2 Our calculation of Treatment Works Operational Use (TWOU) 

TWOU is equivalent to the net loss that excludes water returned to source water, as defined 

within UKWIR/NRA (1995) Demand Forecasting Methodology - Main Report, and similar definition 

within EA (2012) WRPG. 
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To establish TWOU each water treatment works estate processes and discharges are placed into 

one of four possible categories: “recirculation”, “discharge”, “no loss”, or “combination”. The 

category that a WTW falls into will dictate whether there is any TWOU or loss to report.  

For WTWs which fall into a classification that has a reportable TWOU, there are three methods 

used to calculate TWOU which are relatively simple but with recognised limitations depending on 

the classification of WTWs. 

 The difference between raw water and distribution input meter flow data. As the name 

of this method suggests, this process includes the review of metered flow data from the 

recognised abstraction meter associated with a WTW (i.e. accounting for the source 

water flow entering a WTW), and a direct comparison with flow data from the first meter 

downstream of the WTW (i.e. the distribution meter, water leaving the works following 

treatment). The output is a percentage difference between the meters used which is the 

TWOU for that WTW. This involves more detailed analysis such as accounting for inherent 

meter accuracy tolerance, verification of meters, assessment of data quality etc. 

 Direct assessment by evaluation of theoretical process utilisation. This method takes 

account of the specific treatment processes that occur at a WTW, and how that treatment 

process would, for example, use up water, create waste water etc. There is an assigned % 

loss for each WTW process. That assigned water loss for the specific treatment processes 

are then combined to create the TWOU. There are limitations here in that the treatment 

process data used to create a TWOU would be based on the average treatment processes 

on site e.g. average length of cleaning cycles, average time the rapid gravity filters are in 

operation, and would not reflect unusual events on site e.g. leakage, more intense 

cleaning operations, treatment equipment being taken off line or replaced etc. 

 Wastewater / supernatant meter flow data. This method reviews the actual loss which 

could occur through treatment at a works by reviewing the specific areas of loss that are 

present, covering discharge to river, discharge to sewer and discharge as sludge. With 

effective metering or process monitoring, each type of activity should be able to have a 

volumetric loss applied to it. The level of process information available and metering 

present at a WTW will dictate how effective this method is in accurately measuring 

TWOU, for example not all WTW’s have metering in place to measure all discharges to 

sewers, not all sites can calculate the potential water loss that could occur within sludge 

lagoons as a result of evaporation and / or seepage, or consideration of the accuracy 

tolerance of existing flow meters which are in place. 

The setup of a WTW and level of information available, will dictate which methodology for 

generating TWOU may be the most accurate or appropriate. The current process is that an 

average is then generated using the TWOU values for each of the methods above, provided 

nothing significant is identified within each of the methods that would render it unreliable (in 

which case the results from that method would not be included in the averaging).  
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All the WTW identified TWOU are then aggregated into the WRZ in which they are located so that 

24 WRZ TWOU’s are created. This approach has been undertaken for all WRZ’s. 

For forecasting purposes the TWOU units are expressed as a percentage of DO. This has been 

implemented to provide a safeguard that should DO increase then the potential for increased 

losses is recognised. The same percentage TWOU value will apply for the full 25 years of the 

planning period. 

The Table 5-7 provides an example for TWOU in a baseline dry year annual average scenario for 

year 2015 - 2016. As discussed earlier, for the WRZs which exhibit little or no TWOU %, this will be 

a result of the WTW process being categorised as one with little or no generation of waste 

waters, such as recirculation or no loss categorisation..  

 

Water Resource Zone TWOU as a % 
 

TWOU as Ml/d 

Alwen Dee 5.31 3.02 

Bala 6.91 0.12 

Barmouth 13.93 0.29 

Blaenau Ffestiniog 14.12 0.42 

Brecon Portis 10.29 0.43 

Clwyd Coastal 3.40 0.88 

Dyffryn Conwy 7.75 2.79 

Elan Builth 8.32 0.54 

Hereford 3.05 1.41 

Lleyn Harlech 2.99 0.56 

Llyswen 13.08 0.57 

M&S Ceredigion 2.79 0.67 

Monmouth 2.76 0.16 

North Ceredigion 4.75 0.60 

NEYM 4.42 2.19 

Pembrokeshire 2.27 1.78 

Pilleth 0.00 0.00 

Ross-on-Wye 0.00 0.00 
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SEWCUS 3.97 17.32 

South Meirionydd 7.90 0.18 

Tywi Gower 1.03 2.49 

Tywyn Aberdyfi 5.27 0.09 

Vowchurch 0.00 0.00 

Whitbourne 2.84 0.15 

Table 5-7 Summary of WRZ TWOU for Baseline DYAA for 2015 – 2016 

 

5.6.3 Raw water losses 

Raw water mains connect the point of source with the point of entry into a water treatment 

works or point along the main where the source or raw water is subject to some form of 

treatment. Raw water losses are calculated along such lengths of main.  

However, at times this loss is included within the TWOU value generated, which may be due to 

network setup, location of meters etc.. When raw water losses are not included within the TWOU 

calculation there are two methods by which they can be calculated: 

 Identifying the difference between flow meter values along a length of raw water main. This 

method relies on accurate flow meter data as well as there being meters correctly placed at 

the start and end of a raw water main to allow the calculation of difference in flow between 

meters and a quantification of raw water loss. 

 Assessment of the information generated from pre-defined studies / and walkovers of raw 

water mains which refines our understanding of their condition and any associated leaks. 

From this point the level of leakage present along a raw water main can be quantified, 

through being subjected to statistical analysis and a leakage rate per km of main being 

generated. Such studies are repeated periodically, and any changes in findings can be used to 

inform new raw water loss values. 

5.6.4 Transfers  

Transfers can be divided into ‘Water Transfer’ and ‘Bulk Supply’. Water transfers refer to the 

internal transfer of water between DCWW WRZs. Bulk Supply transfers refer to the exchange of 

water between neighbouring water companies, for example between DCWW and Severn Trent 

Water Ltd. 

It is important to meter and record any transfer of water in such a way to enable the supply 

demand balance in each WRZ to be accurately calculated. A summary of all our transfers are 

shown in Table 5-8. 
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Export from Import to 
Maximum volume 

(Ml/d) 
Type 

Alwen Dee WRZ Dee Valley Water 0.16 Bulk Supply 

Lleyn Harlech WRZ Barmouth WRZ 1 Transfer 

Severn Trent Water 
South 
Meirionnydd WRZ 

0.45 Bulk Supply 

South Meirionnydd WRZ 
Severn Trent 
Water 

0.12 Bulk Supply 

Severn Trent Water 
Ross-on-Wye 
WRZ 

9 Bulk Supply 

Hereford CUS WRZ Whitbourne WRZ 1 Transfer 

Hereford CUS WRZ 
Ross-on-Wye 
WRZ 

1 Transfer 

Hereford CUS WRZ Vowchurch WRZ 0.45 Transfer 

Tywi CUS WRZ SEWCUS WRZ 12.03 Transfer 

Table 5-8 Transfers of water 

Tywi CUS to SEWCUS 

The transfer is based upon the results of “WRAPSim” modelling following the changes made to 

the system from the summer of 2010 and confirmation of network capacities.  The change in 

transfer volume for these zones is directly linked to the change in DO for SEWCUS. 

Alwen Dee to Dee Valley Water 

The River Dee is a regulated source and is managed in accordance to the Dee General Directions 

which are the responsibility of the (then) EA Wales and the Environment Agency, supported by 

the three major water companies in the area (DCWW, Dee Valley, United Utilities) and British 

Waterways Board (now Canal & River Trust).  As part of this complex arrangement we also export 

a small amount of water to Dee Valley Water in the lower part of the Dee system which enables it 

to supply domestic properties in that particular area.  A maximum of 0.16 Ml/d can be 

transferred. 

Severn Trent Water to South Meirionnydd 

The landscape of South Meirionnydd WRZ and the limited small supplies in the area can make 

supplying water a challenge. Hence, it is beneficial to both ourselves and Severn Trent Water 

(whose supply boundary is on the border with the South Meirionnydd WRZ) to have an ‘exchange’ 

of water in certain locations.  There is an import into the zone from Severn Trent Water of 0.45 

Ml/d, with a corresponding, but smaller, export to Severn Trent Water of 0.12 Ml/d.  
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Elan Builth 

Since the June Return 2006-07 we have modified the reporting of Elan Builth WRZ to only show 

the DCWW abstraction allowance within this zone and not the significantly greater proportion 

exported to Severn Trent Water (up to a maximum of 386.4 Ml/d).  This amendment was agreed 

with the EA for the 2008 Draft Plan and removed any discrepancy relating to the reporting of DO 

of a Severn Trent Water source which is within its, and not our, control. 

5.6.5 Non-potable supplies 

In addition to supplying domestic and non-domestic customers with potable water, we do in 

certain instances and locations supply large industrial users with water that has not been treated 

to potable standards but that is suitable for the intended purposes. A summary of our non-

potable supplies are given below. 

Pembrokeshire WRZ 

In this WRZ we supply numerous industrial users of water in and around the Milford Haven area, 

mostly involved in the oil refinery, natural gas and power generation industries. The water is 

primarily used for tank cleaning and cooling purposes. The supply of non-potable water is taken 

account of directly within DO in this zone, as both potable and non-potable supplies are balanced 

from the same raw water source. At present the supply of water equates to approximately 27 

Ml/d. 

SEWCUS WRZ 

Within SEWCUS, we provide non-potable water to a steel manufacturer. This water is directly 

accounted for within the DO as it is primarily supplied from raw water from our abstractions on 

the River Usk, which is also used for domestic supply. 

5.6.6 Other customers 

There are a number of smaller Industrial customers we supply which are fed directly from an 

abstraction. These supplies do not influence the supply demand position within any of our WRZs 

as they do not add available water for use by other customers. Full details of these sources are 

reported to Ofwat and NRW/EA as part of our annual June Return reporting. 

We also provide a non-potable supply to Albion Water. This water is not accounted for within our 

supply demand balance for our Alwen-Dee WRZ as the supply is a direct non-potable supply from 

a single raw water source and has no connectivity with other supplies within the zone. Under the 

definition of DO, it would be incorrect to include it within baseline tables as the supply cannot 

contribute to the overall zonal supply demand balance.  However, the supply is considered within 

our optioneering to meet future water demands. 
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5.7 Outage allowance 

5.7.1 Background 

Outage is defined as the temporary loss of DO due to planned and unplanned events in a dry year 

(or drought period). An allowance for outage is required in order to recognise that at any given 

time some assets will temporarily be out of action for one reason or another. It is important to 

estimate outage for each water resource individually: this is done by taking a pragmatic view of 

the potential future reduction in DO that could be caused by asset failures and/ or operational 

problems. 

The estimation of outage is based on records of past events which resulted in a loss of DO and an 

assessment of the risks of unplanned events occurring in the future. We have used best practice 

UK Water Industry Research methodology (UKWIR 1995) in accordance with the WRPG (EA et al 

2012b), to determine the outages for all of our WRZs.   

Section 3.4 of the WRPG recommends that an outage allowance is prepared at the water resource 

zone level following the UKWIR (1995) probabilistic method. The process of developing an outage 

allowance therefore remains largely unchanged from previous assessments prepared by Welsh 

Water. In Appendix 2 of the WRPG, technical outage terms are clarified and companies are 

required to use these technical terms (outage, planned and unplanned outage, legitimate outage, 

allowable outage and outage allowance) where applicable.  Table 5-9 presents clarified technical 

terms. 

Term Definition Commentary 

Outage  General reference to any 
outage impacting on a 
sourceworks.  

Outage events are always temporary (up to 3 months) and 
include: observed events and perceived risks; result in either 
partially reduced output or complete closure; and include 
both legitimate outages and those which are not considered 
to be legitimate.  

If an outage lasts longer than 3 months, the cause of the 
problem would need analysing to satisfy the regulating 
authority that the outage is recoverable  
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Term Definition Commentary 

Unplanned 
outage  

An outage caused by an 
unforeseen or unavoidable 
outage event affecting any 
part of the source works 
and which occurs regularly 
enough that the 
probability of occurrence 
and severity of effect may 
be predicted from 
previous events or 
perceived risk.  

The definitive list of unplanned outage events is:  

  pollution of source  

  turbidity  

  nitrate  

  algae  

  power failure  

  system failure  

Extreme events should not be considered in the 
methodology. Extreme events are occasional, unpredictable 
events that cannot reasonably be foreseen, but which reduce 
the deployable output. Utilities would not normally plan 
investment to prevent outages for such extreme events.  

Planned 
outage  

A foreseen pre-planned 
outage resulting from a 
requirement to maintain 
source works asset 
serviceability. 

Planned outages must result directly from programmes 
declared by Utilities under the general headings of 
maintenance, capital or revenue in accordance with a utility's 
policy 

Table 5-9 Clarification of technical outage terms from Appendix 2 of the WRPG 

The review of the outage allowance for this Plan builds on the assessment used in the FWRMP 

2012. A brief summary of the process undertaken to derive outage assumptions used in the 

FWRMP 2012 is presented below, followed by a description of the changes for the 2013 update.   

5.7.2 Method applied for FWRMP 2012 

Since 2005 DCWW has been monitoring outages on a monthly basis through a consultation 

process with the Area Water Resource Managers and DCWW Operational Managers. Their 

feedback is compiled monthly in a database using the definition and categories of outage defined 

by UKWIR (1995). As part of this process a qualitative comparison of the actual outages reported 

between 2005 and March 2008 and the assumptions used in the probabilistic estimation of 

outage was carried out and discussed with the Supply Unit Managers in March 2008. This 

qualitative review suggested the need to revisit the assumptions in light of the actual data 

collected.  

The review was formalised in a systematic approach in September 2008, using the collected data 

between January 2005 and July 2008: 

 Where observed data existed for a given assumption, the frequency duration and 

magnitude of the assumption were checked and aligned against observed; 

 Where no observed data existed for a given assumption the Operational Managers were 

consulted to check the validity of the assumption. In some cases upgrades had been 
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undertaken since the first definition of the assumption which resolved the outage. If the 

assumption was validated the frequency was set at ‘once in 4 years’ to account for the 

fact that no occurrences were reported during the 3.5 years of monitoring; and, 

 Where a type of outage was reported but an assumption did not exist the Supply Unit 

Manager was consulted to check whether the event was felt to be a genuine outage or a 

‘one-off’ not likely to reoccur. If the event was felt to be a genuine outage an assumption 

was added in the probabilistic model. 

As part of this review it was also felt that pollution incidents on rivers were not sufficiently 

represented in the probabilistic model. Although the recent data collection did not suggest more 

pollution incidents than originally modelled the ‘perceived risk’ was higher than the provision 

made.  

Therefore probabilistic assumptions for source pollution were refined based on:  

 The Supply Unit Managers perception of the risk of source pollution; and 

 The level of risk defined in the Drinking Water Safety Plan. 

5.7.3 Update to Assumptions for FWRMP14 

DCWW has continued to collect outage information on a monthly basis.  This means that there is 

an additional four years of data concerning outages than was available at the time the previous 

review was completed. The following bullets summarise the approach to updating assumptions 

for the FWRMP 2014: 

 The current review is based on all events recorded in the outage database from its 

beginning in 2005 until March 2012; 

 The database record was reviewed to identify legitimate outages;  

 Where allowances for perceived risks identified by Operations Managers were made in 

the FWRMP 2012 and events have since been recorded, assumptions derived from these 

events now replace the perceived risk assumptions. This largely affects planned outages, 

system failures or power failure; and, 

 Where allowances for perceived risks identified by Operations Managers were made in 

the FWRMP 2012 and events have not been recorded allowances were retained, but the 

frequency was reduced to 1 in 10 years (ranging from 0 to 1 in 1 year). 

Table 5-10 presents the revised outage allowances for each water resource zone. Dry year outage 

allowances range from a minimum of 0.06 per cent of DO in Blaenau Ffestiniog to a maximum of 

4.18 per cent of DO in Alwen Dee. The average dry year outage allowance across all zones is 1.7 

per cent of DO. Critical period outage allowances range from 0.04 per cent of DO in Blaenau 

Ffestiniog to 3.90 per cent of DO in Vowchurch. The average critical period outage allowance 

across all zones is 1.16 per cent of DO. Discussion of what is driving the allowances, and 

comparison to previous assessment from the FWRMP 2012 is presented in Appendix F.   
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Resource zone DY outage allowance (%DO) CP outage allowance (%DO) 

North Eryri Ynys Môn 4.00 2.63 

Clwyd Coastal 4.04 2.79 

Alwen Dee 4.18 2.27 

Bala 0.36 0.26 

Tywyn Aberdyfi 2.16 2.15 

Blaenau Ffestiniog 0.06 0.04 

Barmouth 0.11 0.12 

Lleyn Harlech 0.35 0.34 

Dyffryn Conwy 0.09 0.09 

South Meirionnydd 0.27 0.18 

Ross on Wye 0.00 0.00 

Elan Builth 2.32 1.29 

Hereford CUS 0.96 0.81 

Llyswen 2.82 1.47 

Monmouth 3.40 0.52 

Pilleth 0.46 0.43 

Brecon Portis (post-RoC 
licence) 

0.93 0.91 

Brecon Portis (Current 
licence) 

0.92 0.92 

Vowchurch 4.08 3.90 

Whitbourne 3.05 2.84 

SEWCUS (post-RoC licence) 3.00 1.76 

SEWCUS (Current licence) 3.10 2.03 

Tywi CUS 0.10 0.08 

Mid & South Ceredigion 1.05 0.21 

North Ceredigion 1.30 0.87 

Pembrokeshire (post-RoC 
licence) 

1.08 0.70 

Pembrokeshire (Current 
licence) 

1.06 0.76 

Table 5-10 Outage allowances as a percentage of DO
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6 Sustainability Reductions 

6.1 Habitats Directive 

The European Habitats Directive will have a significant influence on our water resource 

management plans over the next 25 years. This section describes the Directive, how it operates 

through the Review of Consents process, and the practical implications that this has for our long 

term strategy for meeting our water supply obligations. 

The Directive was brought into Welsh law through regulations5 that 

 provide for the designation of “European sites” (Natura 2000 sites); 

 afford protection of “European protected species”; 

 provide for the adaptation of planning and other controls for the protection of such sites; 

and 

 impose a statutory requirement to deliver improvement schemes. 

Under the Habitats Regulations, ‘competent authorities’ i.e. any Minister, government 

department, statutory authority, public body, or person holding public office, have a general duty, 

in the exercise of any of their functions, to have regard to the EU Habitats Directive.   

As the designated competent authority for England and Wales the Environment Agency (now 

Natural Resources Wales within Wales) is required to ensure that its ‘permissions’ – i.e. 

abstraction licences and discharge consents – and its operations have no adverse effect on the 

‘integrity’ of the Special Areas of Conservation (SAC) and Special Protection Areas (SPA) that form 

part of the pan-European network of Natura 2000 sites.  As a competent authority ourselves, we 

must have regard to the requirements of the Habitats Directive so far as they may be affected by 

the exercise of our functions. 

Sustainability reductions is the term given to amendments made by the Environment Agency to 

existing permissions in order that it can be demonstrated that the permission does not have an 

adverse impact on a Habitats Directive site. 

                                                      

 

5 The EEC Directive 92/43/EEC (21st May 1992) on the conservation of natural habitats, wild fauna and flora was 

incorporated into the UK regulatory system under the Conservation (Natural Habitats, &c.) Regulations 1994.  These 
regulations came into force on 30 October 1994 and were subsequently amended in 1997 and (in England only) 2000. They 
have since been amended by the Habitats Regulations 2010. 
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6.1.1 Review of consents  

The Review of Consents process is the mechanism by which the EA/NRW reviews of all the 

existing and proposed permissions it has issued that could impact upon EU designated Natura 

2000 sites. The review of consents is undertaken in four stages, as described in Table 6-2, it is a 

significant exercise to undertake given that we have a considerable number of designated sites in 

addition to our Natura 2000 sites (including over 90 European Special Areas of Conservation and 

more than 1,000 Sites of Special Scientific Interest (SSSI)). 

Welsh Water’s abstractions that are affected by the Habitats Regulations are shown on Figure 

6-1, Figure 6-2, and Figure 6-3. Further detail is presented in Appendix D. 

 

Figure 6-1 DCWW abstractions in South East Wales subject to the review of consents 
process 
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Figure 6-2 DCWWs abstractions in South West Wales subject to the review of consents 
process 

 
Figure 6-3 Welsh Water’s abstractions in North Wales subject to the review of consents 
process 

The Habitats Regulations obliged the Environment Agency to review all of its environmental 

permissions, in this case abstraction licences, to ensure that they have no adverse impact on 
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Special Areas of Conservation. This review took place between 2004 and 2012 and we worked 

closely with the Environment Agency to understand the issues at each site, and their solutions.  

Table 6-1 lists those 20 Welsh Water abstractions where the Environment Agency was unable to 

show that there was no adverse effect on site integrity.  It should be noted that none of our 

abstractions were considered to be causing adverse impact under the current operation of the 

abstraction. The abstractions were however considered to be at risk of causing an adverse impact 

to site integrity if the abstractions were operated at their maximum abstraction rate. It is unlikely 

that we would need to operate those abstractions at their maximum abstraction rate in the 

future. 

For the 20 Welsh Water abstractions where the Environment Agency were unable to show no 

adverse effect on site integrity, the Environment Agency has specified a series of ‘Environmental 

Outcomes’, as illustrated in Table 6-1.  The stages of the process are summarieed in Table 6-2 

Site Name Adverse effect on site 

integrity can be 

shown 

No adverse effect on site 

integrity cannot be shown 
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Wye at Hereford     

Wye at Monmouth (Mayhill)     

Wye at Monmouth (Wye Transfer)     

Lugg at Byton     

Pilleth boreholes     

Dunfield boreholes     

Midsummer Meadow well     

Usk at Llantrisant     

Usk at Rhadyr (Prioress Mill)     

Usk at Brecon/Brecon boreholes     

Tywi at Manorafan     

Tywi at Nantgaredig     

Llyn Brianne reservoir      
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Site Name Adverse effect on site 

integrity can be 

shown 

No adverse effect on site 

integrity cannot be shown 
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Teifi at Llechryd     

Eastern Cleddau at Pont Hywel     

Eastern Cleddau at Canaston     

Western Cleddau at Crowhill     

Llyn Eiddew Mawr     

Llyn Morwynion     

Llwyn Isaf borehole     

Table 6-1 DCWW abstractions where the EA was unable to show that there was no 
adverse effect on site integrity 

Stage Assessment 

1 This stage identifies all relevant (Environment Agency) permissions that could impact upon the 
Special Area of Conservation 

2 Permissions are then subject to a generic assessment to determine if a likely significant impact 
exists upon the integrity of the designated site, either alone or in combination with other 
permissions.  If deemed likely, or the Environment Agency are unsure, they move on to Stage 
3. 

3 A more detailed assessment of each permission is carried forward from Stage 2 to determine 
whether it can be shown to have no adverse effect upon the integrity of the site in question, 
either on its own or in combination with other permissions. 

4 If at Stage 3 a permission has been assessed as having no adverse affect then it will be 
affirmed at Stage 4 and no modifications to it will be required.  If, however, a conclusion of no 
adverse affect could not be reached, then the permission will be subject to “options appraisal” 
to determine the best way to resolve the issues. 

Table 6-2 Summary of the EA’s review of consent process 

6.1.2 Review of consents stage 3 

The assessment has been based upon the Resource Assessment Methodology used in the 

Environment Agency’s Catchment Abstraction Management Strategy process.  Under this 

methodology, a generic environmental river flow objective is applied at key sites along the river 



 

Page | 86 

Dŵr Cymru Welsh Water Water Resources Management Plan, April 2014 

that allows for small deviations from the estimated natural flow, taking into account the effects of 

all the permissions. 

For the rivers under investigation that have been designated as Special Areas of Conservation 

under the Habitats Directive, flows are generally only allowed to deviate below natural flows by a 

maximum of ten per cent from Q1 to Q956 and only five per cent thereafter.  This process is 

referred to in the methodology as the Habitats Directive Environmental River Flow objective 

(HDERF).7  This means, for example, that if the natural flow at Q95 is 10 Ml/d the permitted 

deviation is only five per cent of 10Ml/d i.e. 0.5Ml/d and so the Environmental River Flow 

objective, i.e. the flow to be preserved at all times, would be 9.5Ml/d.  Where more localised 

information on the flow requirements of designated species has been available, for example on 

the River Usk Special Area of Conservation, the Habitats Directive Environmental River Flow has 

been adjusted accordingly. 

This process is shows that: 

 the Environment Agency determine the ‘Benchmark Flow’ i.e. the natural flow of the river 

– this is the red line on the chart. 

 the Environment Agency and the Countryside Council for Wales determine the 

Benchmark Habitats Directive Ecological River Flow objective as the protective flow 

requirement for Special Area of Conservation rivers –this is the yellow line on the chart. 

 the Environment Agency then assesses the fully licensed scenario – licences operating at 

100 per cent of their permitted daily and annual quantities- this is the blue line on the 

chart. 

 from the chart the Environment Agency can then assess at what point, if at all, the blue 

line lies below the yellow line which indicates a potential failure of the HDERF. In Figure 6-

4 it can be seen that this failure occurs from about the 65th percentile of river flow 

onwards towards the lower flows.  As a consequence, the abstractions from this point 

would have to be reduced in order to move the blue line above the yellow line. 

 The black line shown on Figure 6-4represents measured flows at this site and so indicates 

the ‘actual’ situation rather than the theoretical situation presented by the blue line. It 

can be seen here, as is generally the case at the majority of our sites assessed under 

                                                      

 

6 The term Q95 is often used to mean the 95 percentile flow statistic.  This is the flow that is equalled or exceeded for 95% 

of the time, based on the length of the record used to calculate the statistic.  It is typically calculated from daily mean flow 
values.  In hydrology/ water resources it is a well understood and used low flow measure as, on average, only 5% of flows 
are lower in value.  Conversely, Q1 represents a high flow value as 99% of flows are lower in value, or alternatively, only 
1% of flows are higher in value. 
7 Habitats Directive Ecological River Flow Duration Curve (HD ERF) is the flow regime suggested for Special Areas of 
Conservation  rivers based on the findings of an Environment Agency Research and Development Report “An Appraisal of 
the Value of the EW System for assessing impacts on HD Interest Features”. 
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Review of Consents, that the ‘actual’ scenario does not cause a failure of the HDERF – the 

yellow line. 

The Stage 3 appropriate assessments have focused on two licensing scenarios for each of the 

Special Areas of Conservation – a “recent actual” scenario that reflects how we have actually 

been operating our abstractions over the past 35 years (1970 – 2005) and a ‘full licence 

utilisation’ scenario which represents an extreme worst case scenario under which the maximum 

licensed volumes are abstracted all year round.   

The Stage 3 appropriate assessments have focused on two licensing scenarios for each of the 

Special Areas of Conservation – a “recent actual” scenario that reflects how we have actually 

been operating our abstractions over the past 35 years (1970 – 2005) and a ‘full licence 

utilisation’ scenario which represents an extreme worst case scenario under which the maximum 

licensed volumes are abstracted all year round.   

Figure 6-4 Application of the review of consents process 

Lake Special Areas of Conservation 

As with the riverine SACs, the Environment Agency has assessed our operations in relation to lake 

SACs under both ‘maximum licensed’ and ‘recent actual’ scenarios.  The impact upon lake levels 

of our abstraction under these two scenarios has been calculated, but unlike in the case of the 

riverine SACs, no Habitats Directive limit of deviation has been set.  The assessment has instead 

focused on the extent to which there is an increase in the marginal area exposed as a 

consequence of abstraction drawing down the levels in the lake. 
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Where it has been shown that the drawdown rates cause a significant increase in the area of 

marginal habitat exposed, which could negatively impact upon the designated species, the 

conclusion has been drawn that ‘no adverse impact’ cannot be demonstrated and so the relevant 

abstraction licences have progressed to Stage 4. 

There are some specific features of the Review of Consents process that are worth noting: 

1. The Habitats Directive does not require it to be demonstrated that abstractions are 

actually having a detrimental impact for a permission to be curtailed or modified.  Rather, 

it requires a demonstration that there is no impact for the permission to be unchanged.  

Thus, if ‘no impact’ cannot be proven, the ‘precautionary principle’ applies,8 and the 

permission may be modified; 

2. The process focuses upon a hypothetical scenario where all abstraction licences are being 

operated at their theoretical maximum, a position which has never been achieved in 

practice; and   

3. Review of Consents looks at risk of adverse impact, as well as actual impact. 

Table 6-3 presents the results for 20 sites of the Environment Agency’s Stage 3 assessments as to 

whether there is either an actual (current) impact, or a perceived modelled (future) risk were we 

to abstract at the maximum licensed rates. As noted above, the simulation of the ‘maximum 

abstraction’ scenario is entirely theoretical as we have never needed to abstract 100 per cent of 

our daily licensed limit at all the sites along these rivers, and it is very unlikely that we would ever 

need to in the future.  This is borne out by the results presented in the table, which shows that at 

all sites, the only impacts from our abstractions are in the ‘modelled risk’ category.  In other 

words, under the recent actual scenarios no adverse impact has been identified. 

 

 

                                                      

 

8
 Under the precautionary principle, if there are reasonable grounds for suspecting that environmental harm may occur, 

protection measures should not be delayed pending scientific proof. 
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Site name Adverse effect 

on site 

integrity can 

be shown 

No adverse 

effect on site 

integrity 

cannot be 

shown 

Impact (I)  

or a Risk (R) if 

cannot 

conclude 

there is no 

impact 

Impact type: 

Actual (A) 

Modelled (M) or 

Suspected (S)        
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Wye at Hereford     R M 

Wye at Monmouth (Mayhill)     R M 

Wye at Monmouth (Wye 
Transfer) 

    R M 

Lugg at Byton     R M 

Pilleth boreholes     R M 

Dunfield boreholes     R M 

Midsummer Meadow well     R M 

Usk at Llantrisant     R M 

Usk at Rhadyr (Prioress Mill)     R M 

Usk at Brecon/Brecon 
boreholes 

    R M 

Tywi at Manorafan     R M 

Tywi at Nantgaredig     R M 

Llyn Brianne reservoir      R M 

Teifi at Llechryd     R M 

Eastern Cleddau at Pont Hywel     R M 

Eastern Cleddau at Canaston     R M 

Western Cleddau at Crowhill     R M 

Llyn Eiddew Mawr     R M 

Llyn Morwynion     R M 

Llwyn Isaf borehole     R M 

Table 6-3 Outcome of Stage 3 review of consent assessments 
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6.1.3 Review of consents stage 4 

At Stage 4 of the consents review process the Environment Agency then specifies a series of 

‘Environmental Outcomes’ that need to be achieved at each of the sites  as illustrated in Table 6-4 

Environmental 

Outcome 

Objective 

Env1 To ensure adequate flow throughout the Special Area of Conservation 

Env2 To ensure flow variability (which can be achieved, for example, by removing diurnal 
pumping practices) 

Env3 To ensure frequency and magnitude of spate flows.  The Environment Agency has 
assumed that if Env1 is achieved then by default so will Env3 

Env4 To prevent entrainment and impingement 

Table 6-4 Specified Environmental Outcomes at Stage 4 

There is also an assessment of other potential impacts, such as those that relate to entrainment, 

temperature, fish passage, water level and variability of flow, some of which are described later in 

this section, which go together to produce an overall picture of the potential impacts of our 

activities upon the Special Areas of Conservation.  The outcomes are shown in Table 6-5. 

In general terms, the major impact upon existing abstraction licences is a reduction in volumes 

that can be abstracted during periods of low flow so as to retain a (theoretical) ‘naturalised flow’ 

within the river (Environmental Outcome 1). 

The impact of Environmental Outcome 2 - The removal of diurnal pumping (taking water at night 

to save on pumping costs) - has a small impact upon the volume of water we can take, but mostly 

impacts on operating costs. 

The prevention of entrainment and impingement has no direct impact on water resources, but 

does impact upon the utility of our abstraction assets.  This is described further in section 6.2. 
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Licence Flow, Env 1 Variability, Env 2 Spate, Env 3 Entrainment, Env 4 Temperature Level Barrier 

River Wye at Hereford        

River Wye at Monmouth (Wye Transfer)        

River Wye at Monmouth (Mayhill)        

River Wye at Builth Wells        

River Wye at Llyswen        

Vowchurch boreholes        

Alton Court boreholes        

Buckholt spring        

Rogerstone Grange borehole        

River Lugg at Byton        

Pilleth Boreholes        

Dunfield Boreholes        

Midsummer Meadow         

River Usk at Llantrisant        

River Usk at Brecon        
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Table 6-5 Environmental Outcomes 

Brecon Boreholes        

River Usk at Rhadyr (Prioress Mill)        

River Lugg at Byton        

Pilleth Boreholes        

Eastern Cleddau at Pont Hywel        

Western Cleddau at Crowhill        

Eastern Cleddau at Canaston        

Afon Teifi at Llechryd        

Afon Tywi at Nantgaredig        

Afon Tywi at Manorafon        

Llyn Brianne        

Llyn Cwellyn        

Afon Gwyrfai at Nant Mills        

Llyn Eiddew Mawr        

Llyn Morwynion        

Llwyn Isaf borehole        
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6.2 Impacts of the Review of Consents on water abstractions 

Following completion of the Review of Consents Stage 4, we have undertaken modelling to assess 

the impact upon deployable output of the NRW proposed licence amendments put forward within 

the National Environment Programme (NEP) and detailed within modelling reports and draft licence 

provided to us.  

Overall, the reductions amount to an approximate DO loss of 43 Ml/d across South Wales including 

0.5 Ml/d in Brecon-Portis, 34 Ml/d in SEWCUS and 8Ml/d in Pembrokeshire zones.  Across North 

Wales we are not forecasting any loss of DO in the affected WRZs as a result of NRW proposed 

licence changes. 

The following subsections discuss the impacts that the review of consents has on the associated 

water resource zones. The supply demand balance and optimisations sections outline the effects on 

water supply and the processes in place to implement options to address any deficits that these 

licence reductions cause. 

Work is ongoing to enable us to better understand the ecology of these Habitats Directive sites in 

relation our operations and those of others which might ideally provide a better licensing outcome 

for all interested parties. However, until any new information is presented to and reviewed by NRW 

we will not be in a position to suggest alternative licence arrangements. This Plan presents the latest 

view of licence changes offered by NRW. 

6.2.1 The South East Wales conjunctive use system (SEWCUS) WRZ 

Since 2007, we have worked with the EA/NRW to develop a series of licence amendment options for 

the Rivers Wye and Usk to achieve the desired environmental outcomes.  This Plan is based on the 

latest options set out in the technical notes issued by the Environment Agency Wales in 2012 – Wye 

Option W382b and Usk Option U611 (EA 2012a and EA 2012b).  

We have prepared a report that provides full details of the modelling work we have carried out to 

assess the impacts upon Deployable Output of the final outcomes of EAW’s review of our related 

consents.  Details of this work are included in Appendix D. 

Within the SEWCUS WRZ, the baseline Dry Year DO is 436Ml/d. Implementation of the licence 

amendments reduces our Dry Year DO to 402Ml/d: a loss of 34Ml/d. This reduction in supply 

capacity is driven by the higher hands-off flow thresholds to be applied to our Wye and Usk licences 

that places greater restrictions on the volumes of water we are able to abstract under medium to 

low river flows when compared to the current situation. 

6.2.2 Brecon Portis WRZ 

The impact of the ROC process on DO in our Brecon Portis WRZ has been calculated as a reduction of 

approximately 0.5Ml/d. 
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6.2.3 Pembrokeshire WRZ 

Since 2008 we have undertaken modelling of our Pembrokeshire WRZ to understand fully the 

impacts of the proposed EAW/NRW modifications to our abstraction licences on the Eastern and 

Western Cleddau Rivers.  NRW has not modelled the impacts themselves but has fully audited our 

model and indicated that they are satisfied with the results.   

The current baseline Dry Year DO for Pembrokeshire is 79.4Ml/d and 97.6Ml/d for the critical period.  

Appendix D details our modelling work and the impact of the review of consent review process on 

DO in Pembrokeshire.  

The impact of the Environment Agency’s proposed changes to licences in Pembrokeshire is a net 

reduction in annual average DO from 79.4Ml/d to 71.1Ml/d and in critical period DO from 97.6Ml/d 

to 88.4Ml/d. 

 

6.3 Ongoing investigations 

6.3.1 Wye and Usk 

Within our dWRMP 2013 consultation we received widespread support from a number of 

consulteees, notably the Canal and River Trust and The Wye and Usk Foundation, for our 

programme of detailed hydro-ecological investigations on the Rivers Wye and Usk. 

In 2012, in partnership with the Canal and River Trust (CRT), Welsh Water developed the River Usk 

and Wye Abstraction Management Group, a collaborative stakeholder group involving Natural 

Resources Wales (NRW), Environment Agency Midlands Region, Natural England, Severn Trent 

Water and Wye and Usk Foundation.  The primary purpose of the Group is to establish and 

implement studies that will enhance the group’s understanding of both riverine catchments whilst 

seeking alternative management proposals.   In addition to ensuring that our abstractions maintain 

compliance with the Habitats Directive, it is hoped that wider stakeholder and catchment issues can 

also be addressed. 

Monitoring commenced in 2012, and continued through 2013.  A full range of monitoring has been 

completed across designated species including bullhead, lamprey, salmon and shad, supported by 

surveys of temperature, water quality, macro-invertebrate and macrophyte monitoring.  Some 

elements of this programme have been high risk and we have had variable success with the surveys, 

particularly given some challenging weather conditions.  However, the investigations programme, 

coupled with an extensive review of historical data now gained through the Group, will allow us to 

better inform licence decisions. 

In additional to the physical monitoring, the Group has made significant progress with furthering the 

understanding of the hydrology of both rivers and the water resource modelling.  As a consequence 

of this work, all parties are currently developing their own models for each river with a common 
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understanding for the first time.  Early results indicate a change in position with regards to 

abstraction impact which needs to be better understood and agreed over the coming months. 

The original project timeframe of eighteen months to December 2013 has now ended, and all parties 

are currently reviewing the understanding of the consequence of the revised data with an aim to 

develop an alternative licence proposal by Spring 2014.  Welsh Water is committed to continue to 

work together with all parties to further understand the impacts of the abstractions and seek 

improved operation for the overall benefit of the river and our customers.  As part of this process, 

we will be reviewing the context and benefit of any further extension of physical monitoring to 

inform these licence changes. 

6.3.2 Eastern Cleddau investigations  

In 2010 we commissioned a hydro ecological study to investigate further the potential impacts of 

our abstraction at Pont Hywel in the upper reaches of the Eastern Cleddau River.  We have 

undertaken detailed fishery and hydrological surveys to try and quantify the current status of 

Lamprey and Bullhead within this stretch of river and to understand the impacts of abstraction upon 

the available habitat. 

The aim of the project is to collect further data that will allow an alternative licensing strategy to be 

developed for our Pont Hywel abstraction that still ensures compliance with the Habitats Directive 

but does not severely limit our ability to use Pont Hywel.  The current licence proposals from the 

EAW essentially mean that through the summer, when the abstraction is traditionally used to 

supplement storage in Rosebush reservoir, we are unable to abstract and so cannot maintain the 

required output from Preseli WTW which leaves us with a shortfall in supply requiring significant 

capital investment in Pembrokeshire to resolve. 

Chapter 14 – Testing the plan – includes a scenario which considers an alternative abstraction 

control on Pont Hywel on the supply-demand balance in Pembrokeshire 

Our survey work has been undertaken in full consultation with the Environment Agency and NRW to 

ensure all methodologies and data collected is to the required specification. The final phase of the 

project was completed in July 2013 following a dry spell which meant that flows in the Eastern 

Cleddau River were at or below Q95, a very low flow experienced on average only 5% of the time 

and at which point the effects of our abstraction would be most keenly felt. The results of this work 

are now being combined with the data collected previously in 2010 and 2011 with the findings and 

their implications for the licensing of our Pont Hywel source, to be finalised shortly. Until this work is 

complete our plan will be based upon the latest values agreed with NRW. 

 

6.4 Timetable for licence amendments and implementation 

For those licence amendments affecting our supply to SEWCUS and Pembrokeshire WRZs, Dŵr 

Cymru Welsh Water propose to have formally amended our affected abstraction licences by no later 

than December 2015 in line with Habitats Directive timescales. 
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However, sufficient time must be allowed to develop schemes to overcome the risks associated with 

reduction in available water resource. Within the plan we have assumed that the licence 

amendments take effect from April 2018.  

In the case on Pembrokeshire, this is a direct reflection of the need to develop new solutions as the 

zone will have a deficit of water resources in part of the zone against demand once licence 

reductions are in place. 

For the SEWCUS zone, a number of detailed studies have been undertaken over the last 2 years to 

understand the very real practical challenges associated with operating the SEWCUS system in a dry 

year under the proposed new licence arrangements. The risks identified must be adequately 

mitigated before any licences changes take effect to DCWW abstractions on the Wye and Usk, so as 

to avoid any potential risks to water quality and asset integrity. 

Chapter 14 includes a section on the impact of licence reductions on SEWCUS operation and 

proposed capital maintenance and resilience schemes related to the apparent risks. 

For the licence amendments at Brecon Dŵr Cymru Welsh Water will accept an implementation date 

of March 2015 as these amendments are not considered to significantly impact our ability to supply 

our customers. 

6.5  Water Framework Directive - heavily modified water bodies  

The European Water Framework Directive (European Parliament 2000) came into force in December 

2000 and became part of UK law in December 2003. EU Member States including the UK must aim to 

reach good chemical and ecological status for inland and coastal waters by 2015 subject to certain 

limited exceptions. The Environment Agency for England and Natural Resources Wales are the 

competent authorities for carrying out the Water Framework Directive (WFD).  

Under the WFD, all inland water courses are divided into ‘water bodies’. Some water bodies are 

designated as ‘heavily modified’.  A heavily modified water body (HMWB) is an existing body of 

water that has had its original character significantly changed to suit a specific purpose. This purpose 

includes water storage and flow regulation for water supply. Where a water body is classified as 

heavily modified, the UK is should aim for that water body to reach Good Ecological Potential by 

2015. 

Good Ecological Potential (GEP) represents the maximum quality of the water based ecosystem in a 

HMWB, taking into account the heavily modified nature of the water body.  

A number of our assets including impounded reservoirs constitute HMWBs. Welsh Water has 

worked with the NRW, Environment Agency and Natural England where applicable, to assess each 

HMWB to see whether it reaches Good Ecological Potential.  

Where a HMWB fails to reach Good Ecological Potential Welsh Water is currently working with our 

environmental regulators to identify where suitable cost effective mitigation measures can be put in 
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place so that the water body can reach GEP. These mitigation measures should not have a significant 

adverse impact upon the use of the water body, in this case on public water supply. 

In preparing this plan we have been asked by NRW to assess the impact on deployable output and 

subsequently the supply demand balance of increasing compensation flow or decreasing reservoir 

drawdown at three priority sites across Wales. See Table 6-5 below. In that there remains 

uncertainty as to the criteria for such impacts to be viewed as having a significant impact on use or 

to be disproportionately costly, these have been included within the plan as scenarios only as agreed 

with NRW. 

6.6 Cost of Carbon 

Section 11 has described the way in which both embedded and operation carbon has been 
accounted for in the preferred plan solutions, and the relative increase in carbon cost for 
the company related to the Water Resources Plan schemes as required within the WRMP 
guiding principles. 
 

6.7 Testing the plan  

Welsh Water 

asset 

WB name and code Current operation Modelled scenario 

Cefni 

Reservoir 

Cefni - tidal limit to Ceint 

GB110102058670  

Cefni Reservoir  

GB31032926 

Compensation flow 

of 1.82 Ml/d 

Compensation flow of 2.55 Ml/d 

Tecwyn Uchaf 
Reservoir 

Llyn Tecwyn Uchaf 

 

GB31034866 

 

Current lake 
drawdown  

1.  Drawdown should not exceed 2m 
more often than 1 year in 5 (on 
average). 
2.  Drawdown should not exceed 3m 
more often than 1 year in 10 (on 
average). 
Note: scenario will be modelled if 
possible within model constraints. 

Castell Nos 
and Lluest 
Wen 
reservoirs 

Afon Rhondda Fach - 
source to conf Rhondda R 

GB109057027210 

Castell Nos Reservoir 

GB30941377 

Lluest-wen Reservoir 

GB30941303 

No required 
compensation flow 

Compensation flow of 6.8 Ml/d from 
Castell Nos reservoir 

Welsh Water 
asset 

WB name and code Current operation Modelled scenario 

Cefni 
Reservoir 

Cefni - tidal limit to Ceint  

GB110102058670  

Cefni Reservoir  

GB31032926 

Compensation flow 
of 1.82 Ml/d 

Compensation flow of 2.55 Ml/d 
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Welsh Water 

asset 

WB name and code Current operation Modelled scenario 

Tecwyn Uchaf 
Reservoir 

Llyn Tecwyn Uchaf 

GB31034866 

 

Current lake 
drawdown  

1.  Drawdown should not exceed 2m 
more often than 1 year in 5 (on 
average). 

2.  Drawdown should not exceed 3m 
more often than 1 year in 10 (on 
average). 

Note: scenario will be modelled if 
possible within model constraints. 

Castell Nos 
and Lluest 
Wen 
reservoirs 

Afon Rhondda Fach - 
source to conf Rhondda R 

GB109057027210 

Castell Nos Reservoir 

GB30941377 

Lluest-wen Reservoir 

GB30941303 

No required 
compensation flow 

Compensation flow of 6.8 Ml/d from 
Castell Nos reservoir 

Table 6-6 HMWB sites where increased compensation flow or decreased lake draw down will 
be modelled  
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7 Climate change 

7.1 Introduction aims and objectives 

The WRPG (EA et al 2012b), states that: 

“A water company must assess the likely impact of climate change on its plan and report the likely 

implications for deployable output. A water company should agree the vulnerability of the sources 

to climate change with the Environment Agency before undertaking the climate change impact 

assessment, and should include the findings of the assessed impacts of climate change when 

forming its plan. Where a company believes that climate change is having an immediate impact 

upon its deployable output, it should present the evidence for this in its plan.” 

This means that we must assess the effects of climate change on WRZ DO by assessing the 

implications of climate change on river flows and groundwater recharge. We should also assess the 

impact of climate change on any future supply options through the options appraisal process. 

We feel that our plan is fully aligned with the above guidance, which amounts to best practice for 

the incorporation of the projected impacts of climate change on our ability to supply our customers 

over the planning period. This Plan aims to strike a balance between managing the potential risks of 

climate change impacts, creating resilience, management of the environment and considering the 

value that any additional investment would bring to the customer. 

7.2 Methodology 

7.2.1 Assessing climate change impacts 

The WRPG clearly states that the methods applied by a water company to assess the effect of 

climate change on DO should be proportionate to the risk presented by climate change to each 

water resource zone. It is the guidance published in June 2012 which forms the basis of this 

assessment.  The guidance was however updated in October 2012 and this influenced the modelling 

approach in the Tywyn Aberdyfi WRZ. To account for this, the assessment methodology was duly 

amended. To establish this risk a vulnerability assessment must first be undertaken to determine 

how vulnerable a water resource zone is to the effects of climate change. The outcomes of this 

assessment inform the proportionate level of climate change assessment required. 

7.2.2 The water resource zone vulnerability assessment and the identification of 
proportionate assessments 

The vulnerability assessment is to be based upon current knowledge of the WRZ derived from the 

preparation of water company drought plans and from analysis undertaken for previous WRMPs. 

The vulnerability assessment should include: 

 A magnitude versus sensitivity plot of deployable output change from previous climate 

change assessments; 
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 A table of information used to determine the final vulnerability of a resource zone to climate 

change; and, 

 Justification for the vulnerability classifications. 

We discussed the results of the vulnerability assessment with the (then) EA Wales, now NRW, during 

the pre-consultation phase of the water resource planning process. The decision tree (Figure 2.1 – 

October 2012 version) shows the climate change analysis options recommended by the guidance for 

the two different levels of WRZ vulnerability and represents the minimum assessment requirements. 

The guidance prescribes the approach to be applied for water resource zones falling into ‘High’, 

‘Medium’ and ‘Low’ vulnerability classifications. Please note that the consultation between DCWW 

and the (then) EA Wales was based on the decision tree provided in the June 2012 guidance. 

For the purposes of water resources, planning vulnerability is defined as (EA et al 2012b); 

Vulnerability – Climate vulnerability defines the extent to which a system is susceptible to, or unable 

to cope with, adverse effects of climate change including climate variability and extremes. 

The guidance outlines four steps which water companies are to follow in the estimation of DO under 

climate change, once the vulnerability assessment has been completed. The stages are as follows: 

 Stage 1 – Calculate river flows (groundwater recharge is not applicable to this assessment in 

Wales) for each WRZ for the 2030s, under the number of climate change projections defined 

by the vulnerability assessment;  

 Stage 2 – Using the 2030s river flows developed in stage 1, calculate deployable output for 

each of the climate change scenarios, in each WRZ. Use this output to identify the ‘best 

estimate’ of deployable output for each resource zone accounting for the effects of climate 

change by the 2030s; 

 Stage 3 – Scale the impacts of climate change by determining the change in deployable 

output for each year of the planning period using the methodology provided in the WRPG; 

and, 

 Stage 4 – Determine the uncertainty associated with climate change for inclusion in target 

headroom. 

The results of Stages 1 to 3 are detailed in this section whereas Stage 4 is covered in section 9 of 

Appendix E. 

7.3 The Methods for Assessment 

The vulnerability assessment will result in a WRZ being classified as a ‘High’, ‘Medium’ or ‘Low’ 

vulnerability zone.  In line with the ‘Decision Tree’ presented in the guidance (reproduced in Figure 

7-1) there are number of different methods for assessing the impacts of climate change for each 

vulnerability classification. These assessment approaches are summarised in Table 7-1, this part of 

the process falls into Stage 1, as outlined in section 7.2.2.  
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Zone 

Vulnerability 

Approach Description 

Low 1.1 & 1.2 Draw on the 20 sets of climate change factors derived from UKWIR (2009).  
These factors were sampled from a full set of UKCP09 climate change 
projections using Latin Hypercube sampling for 70 river basin districts 
across the UK 

1.3  & 1.4 Use the 11 sets of climate and flow factors from the Future Flows Study 
(CEH et al undated).  These factors are derived from eleven regional climate 
models developed by the UK Met Office’s Hadley Climate Centre. 

Medium and 
High 

2.1, 2.2, 2.3 
& 2.4 

For a WRZ that has been identified as having either medium or high 
vulnerability to the effect of climate change a company could, as a 
minimum, use approach 2.1, 2.2, 2.3 or 2.4.  Approaches 2.1 and 2.2 use 
climate factors sampled from the UKCP09 data set. Where as approaches 
2.3 and 2.4 respectively use the 11 transient climate and flow sequences 
from the Future Flows Study. 

Table 7-1 Assessment approaches in different vulnerability zones (from EA et al 2012b) 
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Figure 7-1 Decision tree for climate change vulnerability assessment (from EA WRPG 2012) 

Source = Environment Agency Water Resources Planning Guideline – Interim Update October 2012
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7.4 Basic vulnerability assessment 

There are three main tests involved in the assessment; these are set out in the following sections. 

7.4.1 Magnitude – Sensitivity plot of the impacts of climate change on DO under 
previous assessments 

This basic vulnerability assessment makes use of a vulnerability scoring matrix as presented in Table 

7-2 (HR Wallingford 2012), to indicate the level of vulnerability for each of the water resource zones. 

We had already assessed the impacts of DO using UKCP09 (Entec 2010) and this formed the basis for 

the magnitude sensitivity plot.  

Uncertainty range (Wet-

Dry % change) 
Mid scenario (DO - % change) 

>-5% >-10% >-15% 

<5% Low Medium High 

<10% Medium Medium High 

<15% Medium High High 

>15% High High High 

Table 7-2 Vulnerability scoring matrix 

7.4.2 Supply demand balance 

The baseline supply demand balance from the FWRMP 2012 was available when the resource zone 

vulnerability was undertaken, and therefore is used to inform the basic vulnerability assessment of 

the resource zones to the effects of climate change, and help determine the level of climate change 

assessment required. The June 2012 version of the WRPG recommends the following classification: 

 Low vulnerability - Baseline supply demand balance remains positive throughout the 25 year 

planning period; 

 Medium vulnerability - Baseline supply demand balance falls into deficit in the first 10 years 

of the planning period; and, 

 High vulnerability - Baseline supply demand balance falls into deficit in the first 5 years of the 

planning period. 

7.4.3 Supporting information 

In addition to these two quantitative criteria tables summarising key climate vulnerability, related 

information is collated on each WRZ from the FWRMP 2012 and our current Drought Plan 

(unpublished). This provides supporting information which can be used to justify the reassignment of 

vulnerability classification if vulnerabilities are not reflected in the magnitude – sensitivity plot or 

supply demand balance. 
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7.4.4 Final vulnerability classification 

The results of the magnitude sensitivity plots and supply demand balance indicators were analysed 

in the context of the June 2012 WRPG requirements. The only changes to the classifications based 

on these were: 

 SEWCUS has been reassigned from medium to high vulnerability reflecting its status as by far 

the largest WRZ in terms of DO (supplying 40% of our customers).  

 Lleyn Harlech has been reassigned from low to medium vulnerability based on its 

geographical location adjacent to medium and high vulnerability WRZs. As such it may 

provide a potential future resource solution and warrants the more detailed level of analysis. 

These reclassifications represent additional levels of analysis over and above what is strictly required 

by the guidance and reflects the proportionality of the approaches to the size of the zone and the 

experienTable 7-3Table 7-3. 

High Vulnerability Medium Vulnerability Low Vulnerability Climate Change 
Resilient 

Pembrokeshire Blaenau Ffestiniog South Meirionnydd Hereford CUS 

NEYM Barmouth  Tywi CUS Pilleth 

SEWCUS Tywyn Aberdyfi Dyffryn Conwy Vowchurch 

 Clwyd Coastal Bala Brecon 

 North Ceredigion Alwen Dee Whitbourne 

 Lleyn Harlech Mid and South Ceredigion Llyswen 

   Elan-Builth 

   Ross 

   Monmouth 

Table 7-3 Final Vulnerability Classifications 

7.5 Derivation of climate change scenarios 

The basic vulnerability assessment report (HR Wallingford, 2012) classifies the vulnerability of the 

WRZs. It also provides an introduction to the proposed approach for climate change impacts 

assessments on DO in line with the June 2012 version of the WRPG, for each WRZ.  The report also 

provides the justifications for these decisions to meet the requirements of the WRPG.  

Broadly, the high vulnerability WRZs (SEWCUS, NEYM and Pembrokeshire) use approach B.2 (2.2 in 

the October version of the WRPG), medium vulnerability WRZs (Blaenau Ffestiniog, Barmouth, 

Tywyn Aberdyfi, Clwyd Coastal, N Ceredigion and Lleyn Harlech) use approach A.3 (1.3 in October 

WRPG) and the low vulnerability WRZs (South Meirionnydd, Tywi CUS, Dyffryn Conwy, Bala, Alwen 
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Dee and M&S Ceredigion) use approach A.4 (1.4 in October WRPG). The approaches are summarised 

in Figure 7-3 and broadly includes three main tasks:  

 Selection of climate change projections for the 2030s – 10,000 UKCP09 climate change 

projections are short-listed down to 20 which represent the full range of projections. This is 

achieved using Latin Hypercube Sampling (LHS) to derive 100 projections and a drought 

indicator to reduce this to 20 projections. 20 projections were used in North Eryri Ynys Môn 

(NEYM) and Pembrokeshire and 15 were used in SEWCUS. LHS has the advantage over 

random sampling in that it ensures projections are selected which covers the range of values 

within eight dimensions (spring, summer, autumn and winter across both precipitation and 

PET). This avoids the potential for random samples selecting projections which by chance are 

unrepresentative of the full 10,000 in any of these dimensions. This was carried out for 

UKCP09 grid cells representing SEWCUS, NEYM and Pembrokeshire. The medium and low 

vulnerability zones make use of all eleven Future Flows projections. Future Flows PET and 

temperature factors for hydrological modelling are extracted from the Future Flows dataset 

for each HYSIM model catchment outline using a Geographical Information System (GIS);  

 Hydrological modelling – Hydrological modelling using HYSIM models was carried out for 

the 20 UKCP09 climate change projections for NEYM and Pembrokeshire, a total of 200 

HYSIM simulations. For SEWCUS, nine donor Catchmod models were run with the 20 

UKCP09 projections, a total of 180 simulations were undertaken. The 20 UKCP09 SEWCUS 

projections were run prior to the series being reduced to fifteen. All 19 of the HYSIM models 

were run with the eleven Future Flows climate change projections for the medium 

vulnerability zones (and any low vulnerability zones which possess HYSIM models), a total of 

209 simulations. Flow factors were then calculated for the 2030s from the modelled HYSIM 

flow series by comparing these with the baseline simulations over the 1961-90; and, 

 Flow factor transposition – For those WRZs in which sources are not modelled using HYSIM, 

flow factors must be transposed from donor modelled sites. In this case a hydrological 

similarity index was used to assign donors to un-modelled sources (this methodology is 

described in Appendix E). This was the case in SEWCUS where nine Catchmod models were 

available. For the Low vulnerability zones donor HYSIM modelled flow factors were available 

from step 2. In addition, 42 Future Flows modelled catchments were available for use as 

donor catchments. Their flow factors were calculated by interrogating the Future Flows 

modelled flow series for the 2030s and baseline 1961-90 periods. Additional detail is 

available in Appendix E. 

In total, flow factors have been produced for 73 DCWW sources. 

Figure 7-2 presents the flow factors derived for NEYM using the Marchlyn Bach HYSIM model. It can 

clearly be seen that the summer months exhibit a greater variation in flow changes than the winter 

months. The key observation to note here is that whilst the summer months are, on average drier, 

the winter months are wetter – as depicted by the weighted average line. This observation is typical 

of many sources in NEYM and across the majority of the WRZs. The climate change factors were 
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then used to perturb the WRAPSim inflow files for each source within each zone, with the exception 

of groundwater sources. 

 

Figure 7-2 NEYM UKCP09 flow factor set P – donor catchment Marchlyn Bach HYSIM model 

7.5.1 Vulnerability assessment and modelling approach 

We have undertaken consultation with EA Wales (now NRW), on the assessment methods and have 

issued the vulnerability assessment. EA Wales provided specific feedback on two issues in November 

2012 which merit a response in this report: 

 “The category of medium vulnerability in Table 2.1 (row 5 and column 2) on page 3 is not 

correct and it should be high vulnerability for the resource zone with DO change less than 

5% and wet-dry range  greater than 10% and less than 15% based on our guideline 

(vulnerability scoring matrix, page 48). This means that the four resource zones (Barmouth, 

Blaenau Ffestiniog, Tywyn Aberdyfi and N. Ceredigion) should be classified as high 

vulnerability rather than medium vulnerability as shown in Figure 3.1 (page 6) unless you can 

justify that these resource zones are in medium vulnerability category.” 

 “There are some changes in the framework (decision tree) for climate change impact on DO 

assessment in the finalised guideline that’s just been published (you should have received 

this via Water UK). The four categories (low, low to medium, medium and high vulnerability) 

have changed to two categories (low, medium and high). This means that the A3 approach 

(future flows 11 monthly climate factors) and A4 approach (future flows 11 monthly flow 
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factors) shouldn’t be used solely for medium vulnerable resource zones as indicated in Table 

4.1 on page 9 in the report. The future flows transient climate data from 11 RCM should be 

used in combination with these two approaches A3 or A4 to assess the impact of climate 

change on DO for medium and high vulnerable resource zones.”  

We have considered these comments and our response is provided below: 

 The Figures on page 48 of the October 2012 WRPG are not correct as they have not 

incorporated the corrections made to the research report between revision 1 and revision 

2.3 in March 2012. Therefore the classification of WRZ as set out in our basic vulnerability 

assessment is aligned with the correct information and the guidelines should be amended to 

reflect this; 

 We carried out the work using the June 2012 version of the WRPG (which was current at the 

time of work) in which the decision tree permits the use of approach 1.3(A.3) for medium 

vulnerability zones. The October 2012 guidelines require the use of FF climate factors (1.3) 

and transient data (2.3). However, since the transient data cannot be used directly for DO 

assessment we consider it is more worthwhile to set the future flows climate factors within 

the context of the 100LHS UKCP09 factors (for example by ranking on annual average 

precipitation change). We have therefore undertaken further work to understand  how 

much of the UKCP09 uncertainty is being captured in the Future Flows factors and have run 

ten UKCP09 projections in addition to the Future Flows scenarios in the medium 

vulnerability WRZ which has been identified as being in deficit based on our latest supply 

demand balance assessment (i.e. Tywyn Aberdyfi). 

7.5.2 Discussion of previously non-modelled zones 

Climate change modelling has not been undertaken for the new modelled zones (Ross-on-Wye, Elan 

Builth, Hereford CUS, Llyswen, Monmouth, Pilleth, Brecon Portis, Vowchurch and Whitbourne).  

These zones comprise of only river intake and borehole sources (no reservoirs) on which climate 

change impacts are not predicted to reduce available abstraction. As such no negative impact on 

baseline DO is predicted. All of these zones are asset constrained (licence or WTW capacity) 

preventing any increase from baseline DO. 

However, during the pre-consultation, the former EA Wales requested confirmation that three of the 

zones which had ‘hands off flow’ (Vowchurch and Whitbourne) and ‘Review of Consents’ constraints 

(Brecon Portis) were able to sustain the baseline DO under a climate change scenario. Unlike the 15 

zones included within the main climate change DO assessment, a separate set of 11 UKCP09 Future 

Flows were not produced for these three zones. To simulate the impact of climate change in these 

zones a ‘donor climate change scenario’ from the SEWCUS was applied. For Vowchurch and 

Whitbourne scenarios 1030 and 2232 were used and in Brecon Portis scenario 6370 was applied to 

both the baseline and RoC (Review of Consents) models. 

The assessment indicates that climate change does not impact DO in these three zones. The main 

reason for this is that even though river flows in the climate change scenarios fall below the Review 

of Consents and hands-off flow thresholds, this is also the case during the drought year used to 
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determine the baseline DO value. Therefore there remains sufficient flow in the rivers to supply the 

same demand modelled in the baseline DO scenario. However, climate change does affect the 

frequency with which flows fall below the environmental thresholds and more detail on this analysis 

is provided in Appendix E. 

7.6 DO modelling for climate change analysis  

7.6.1 “WRAPsim” process 

The “WRAPsim” process is consistent with that applied for the DO assessment described in chapter 5 

and Appendix D.  

HR Wallingford have provided monthly flow factors for each source (grouped into ‘flow factor sets’ 

or ‘catchments’ within each zone) for the selected climate change scenarios.  These flow factors 

have been applied to reservoir inflows and river flows in the zonal “WRAPSim” models using the 

“WRAPSim” v11.0 climate change functionality, which allows monthly flow factors to be set for 

individual sources and/or catchments and flow sequences to be perturbed directly within the model.    

A separate model run has been processed for each scenario, with results exported for unadjusted 

demand (i.e. same demand as baseline, regardless of whether meeting zonal constraints or not) and 

adjusted demand (i.e. demand optimised within zonal constraints) runs.  Results have been 

processed to calculate zonal DO and review reservoir stocks and other hydrological impacts as 

necessary. 

Further details of “WRAPSim” modelling for each zone are documented in Appendix E. 

7.6.2 Levels of service 

Our Levels of Service constraints have been applied to climate change modelling in all zones, 

consistent with the methodology described in chapter 5 and Appendix D DCWW’s relevant Levels of 

Service are 1 in 20 years for temporary use bans and 1 in 40 years for Drought Orders /Drought 

Permits. 

This approach differs from previous climate change modelling for 2020s scenarios (Entec 2010) 

where Levels of Service constraints were ignored for climate change modelling (although preliminary 

analysis on how climate change would affect Levels of Service was presented for selected zones).  

This should be considered in any direct comparison to previous climate change impact predictions. 

7.6.3 Derivation of Best Estimate of Deployable Output 

 ‘Best’ estimates of the impacts of climate change on DO were calculated as follows: 

 The medium and low vulnerability WRZs which use future flows climate projections are 

equally weighted. Therefore the best estimate of the impact of climate change on DO was 

calculated by simply taking the mean of the “WRAPSim” modelled DOs.  
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 The high vulnerability WRZs NEYM and Pembrokeshire use 20 weighted UKCP09 projections. 

In this case the ‘best’ estimate was calculated by using a weighted mean of the WRAPSim 

modelled DOs according to the equation below:  

n

i

ii xwmeanWeighted
1

  Equation 1 

Where; w = projection weight, x = the WRAPSim modelled DO. 
 

 More detailed modelling has been completed in SEWCUS with UKCP09 and Future Flows 

data in order to make use of the hydrological models used by DCWW and those developed 

by CEH on the Future Flows project. This approach has enabled the assimilation of the 

outputs of 9 catchmod, 19 HYSIM and 42 Future Flows hydrological models to inform flow 

factor selection in to the SEWCUS analysis. The calculation of ‘best’ estimate is therefore a 

little more complex because there are 15 weighted UKCP09 projections as well as 11 Future 

Flows projections. A simple mean of the Future Flows projections can be calculated and a 

weighted mean of the 15 UKCP09 can also be calculated using the equation above. This will 

provide two estimates of DO for SEWCUS using these two approaches. An overall ‘best’ 

estimate was calculated by taking a weighted mean of these two means. The future flows 

mean weight is 11/26 and the UKCP09 mean weight is 15/26 which can be applied in the 

equation above. This approach to derive a ‘best estimate’ was also applied to the updated 

estimates of climate change impact in Tywyn Aberdyfi zone. 

The ‘best estimates’ of DO impacts is used on the supply line and the results of all the runs are used 

to inform the climate change headroom uncertainty distribution. The DO impacts are scaled from 

2012 to 2039/40 using the scaling equations in the WRPG (see section 7.8.4).  

7.6.4 Climate change and scheme options 

Our approach to the assessment of climate change and the scheme option selection process is 

covered in Appendix K.  The WRPG sets out that for each feasible option identified, a water company 

should describe in its Plan the assessment of the options against the impacts of climate change (EA 

et al 2012b, Section 6.5.4 p116).  Although detailed guidance is provided within the WRPG regarding 

the assessment of the effects of climate change on DO, there is little to no guidance provided 

regarding the requirements for the assessment of feasible options against the impact of climate 

change and how this should be accounted for in the overall options assessment process.   

Where the data and information are available, we have carried out an assessment of the feasible 

options for deficit WRZs against the impacts from climate change. This assessment has been 

indicative only (using one climate change scenario), and does not provide the level of detail in terms 

of the effects of climate change and the associated uncertainty that is provided by implementing the 

full climate change assessment methodology required for the baseline deployable output 

assessment. However, we believe that the approach used is proportionate to the task being carried 

out, and meets the WRPG in terms of implementing an assessment of the options against the 

impacts of climate change.   



 

Page | 110 

Dŵr Cymru Welsh Water Draft Water Resources Management Plan, April 2014 

The results of the assessment show that in the majority of cases the marginal yield of each option is 

maintained or increased by the 2030s when compared to the ‘best estimate’ deployable output for 

the 2030s calculated for the baseline WRZ scenario. This indicates that the option is resilient to the 

effects of climate change. 

7.7 Results of the assessment of climate change 

7.7.1 Vulnerability assessment 

Figure 7-3 presents the results of the Vulnerability Assessment and details the adopted method of 

assessment for each WRZ. 

7.7.2 Climate change scenarios 

The number of scenarios produced for each WRZ is subject to the outcomes of the vulnerability 

assessment, as illustrated in Figure 7-3, ranging from 11 Future Flow scenarios in the Low and 

Medium vulnerability zones, to 26 scenarios in SEWCUS.  Figure 7-4 illustrates the outputs for one of 

the sources in SEWCUS.   

A notable observation in this assessment has been that the climate change impacts on DO have been 

less significant than in the previous assessment carried out for the FWRMP 2012.  A primary cause 

for this is associated with the fact that the UKCP09 scenarios generally include wetter winters than 

were previously predicted in the 5th percentile of the UKWIR Rapid Assessment (UKWIR 2009).  

Greater levels of winter recharge in this assessment reduces pressure on available stocks even 

during dry summers. 

 



 

Page | 111 

Dŵr Cymru Welsh Water Water Resources Management Plan, April 2014 

 

Figure 7-3 Summary of the adopted approach for developing climate change flow factors for each DCWW WRZ 
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Figure 7-4 Talybont reservoir comparison of percentage change in flows 

 

7.8 Impacts on deployable output 

7.8.1 Summary of results and best estimate 

The full suite of 11, 20 or 26 projections (depending on the zone) were run through the “WRAPSim” 

models to assess the climate change impacts on DO. A summary of the 2012 climate change results 

in terms of AADO, for all zones, is presented in Table 7-4 along with the weighted Best Estimate (see 

Section 7.6.3 for details). The range of DO predictions within each WRZ are explored in Section 7.8.2. 
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Water Resource 
Zone 

 Minimum Annual Average DO (Ml/d) 

Baseline Greatest Impact Least Impact Weighted Best 
Estimate 

Pembrokeshire 
(current licence) 

79.5 50.3 79.5 71.1 

Pembrokeshire (post 
ROC licence) 

71.2 59.0 75.2 65.9 

NEYM 64.8 42.7 65.4 57.2 

SEWCUS (current 
licence) 

436.3 406.7 436.3 432.3 

SEWCUS (current 
licence) 

402.1 369.0 413.5 397.5 

Blaenau Ffestiniog 3.0 2.8 3.0 2.90 

Barmouth  2.1 1.7 2.2 1.9 

Tywyn Aberdyfi 1.7 0.7 1.7 1.3 

Lleyn Harlech 19.0 17.2 19.6 18.4 

Clwyd Coastal 26.0 24.4 26.0 25.3 

North Ceredigion 12.8 11.8 13.2 12.3 

South Meirionnydd 2.3 2.3 2.3 2.3 

Tywi CUS 242.0 239.3 242.0 240.8 

Dyffryn Conwy 36.0 35.8 36.0 35.9 

Bala 1.8 1.8 1.8 1.8 

Alwen Dee 57.0 50.3 57.7 56.5 

Mid and South 
Ceredigion 

23.9 23.7 24.1 23.9 

Table 7-4 Predicted climate change impacts on Annual Average DO in all zones 

 

7.8.2 Variance from the baseline 

Figure 7-5 depicts the degree of change, expressed as a percentage from the Baseline scenario, 

predicted within each of the WRZs. The graph illustrates the two scenarios which produce 

respectively the greatest amount of decrease in DO and either the greatest amount of positive 

change or the least amount of negative decrease. Under some of the climate change projections 

gains in DO against the baseline are predicted, but the general picture is one of reduced yields. In all 

instances the degree of negative change is always less than the degree of positive change.  
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Figure 7-5 Range of predicted DO variance across all simulated climate change projections expressed 

as percentage change from the baseline DO 

7.8.3 Variance from best estimate 

Figure 7-6 plots the two extreme values as variance from the Best Estimate. As would be expected 

the Best Estimate sits more centrally within the spectrum of change. These plots do not however 

explicitly capture the distribution of DO values within the range for each zone.   
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Figure 7-6 Range of predicted DO variance across all simulated climate change projections 
expressed as percentage change from the Best Estimate of  AA DO – The Best Estimate is at 0% 
change on the y axis. 

Figure 7-7explores the distribution of variance within the range of scenarios within the NEYM WRZ. 

Figure 7-7 highlights that out of the 20 scenarios tested only one has a positive impact on DO. The 

remaining 19 scenarios result in DO reductions of between 5 and 35%, from the Baseline DO. This 

variance can be explained by the range of different UKCP09 inflow perturbations illustrated in Figure 

7-2 These variations in the different UKCP09 scenarios can be seen in the respective reservoir 

drawdown plots.  
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Figure 7-7 AADO variance from Baseline in NEYM for all 20 UKCP09 projections 

 

Figure 7-8 illustrates Llyn Cefni in NEYM as an example. The ‘adjusted’ line is the model output for 

the DO scenario defined under climate change for the zone, whereas the ‘unadjusted’ line is the 

model output that results when reservoir inflows are perturbed by the climate change scenario and 

show the initial drawdown impact. The ‘unadjusted’ scenario does not represent a DO scenario and 

in most case demand in the zone has to be reduced to ensure compliance with Levels of Service for 

example.  
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Figure 7-8 Llyn Cefni Reservoir – climate change assessment 

 

7.8.4 Scaling the 2030s impact of climate change from 2012 to the 2040s 

In line with the requirements with WRPG, the best estimates of DO for 2030 under climate change, 

needs to be linearly scaled back to the 2012 Baseline and extrapolated forwards to 2040. This was 

carried out using the methodology and associated equations set out in the WRPG. An example plot 

for SEWCUS (RoC scenario) is provided in Figure 7-9 and a full suite of the results for the 2030s and 

2040s is presented in Table 7-5. 
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Figure 7-9 Scaling of AADO using the 2030s Best Estimate of Deployable Output under climate 
change 
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Water resource zone AADO (Ml/d) 

Baseline  Weighted best 

estimate 2035 

Extrapolation to 2040 

Pembrokeshire (post-RoC 

licence) 

71.171 65.895 65.46 

Pembrokeshire (Current 

licence) 

79.464 71.057 70.36 

NEYM 
50.526 44.829 44.35 

SEWCUS (post-RoC licence) 402.087 397.518  

SEWCUS (Current licence) 
436.255 432.255 431.92 

Blaenau Ffestiniog 2.953 2.898 2.89 

Barmouth  
2.096 1.93 1.91 

Tywyn Aberdyfi 
1.691 1.278 1.24 

Lleyn Harlech 
18.985 18.442 18.40 

Clwyd Coastal 
25.993 25.272 25.21 

N Ceredigion 
12.780 12.325 12.29 

South Meirionnydd 
2.318 2.318 2.32 

Tywi CUS 
242.046 240.823 240.72 

Dyffryn Conwy 
35.967 35.938 5.94 

Bala 
1.771 1.771 1.771 

Alwen Dee 
57.028 56.520 56.48 

M&S Ceredigion 23.917 23.872 23.87 

Table 7-5 Scaled best estimate of deployable output for the 2030s to 2040 
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8 Water Demand  

8.1 Introduction 

A 25 year demand forecast has been produced for the period commencing 2015/16 along with three 

‘pre plan’ years from the base year or the remainder period of AMP5. The forecast has been 

developed in line with current Best Practice guidance as outlined in ‘Demand Forecasting 

Methodology’ (UKWIR/NRA 1995). The water demand forecasting methodology summarised in the 

following sections. Further details are available in Appendix G. 

The components of demand have been assessed along with variables affecting initial assessments of 

consumption including policies that drive forecasts such as building standards, climate change 

impacts on demand, the changing nature of how the customer base is billed over time, the effects of 

a changing structure within the water industry (competition forces driving the efficient use of water) 

and the current status of the economic recovery. 

The demand forecast is underpinned by a recent re-assessment of leakage which for the duration of 

the plan follows a reducing profile over an optimisation period until being held ‘flat’ to the end of 

the planning period (2040). 

Figure 8-1 Demand Components in 2012/13 (Inner) and 2039/40 (Outer)  

In summary, Normal year demand during the plan period is forecast to reduce from a Base year level 

of 818.79Ml/d to 773.04Ml/d in 2039/40. Current consumption and forecast consumption, as a ratio 

of total demand are presented in Figure 8-1. 
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DŴR CYMRU WELSH WATER
Demand Components in 2012/13 (Inner) and 2039/40 (Outer)

Key:

 Leakage  Unmeasured Non-household  Unmeasured Household

 Minor Components  Measured Non-household  Measured Household

Total NY Demand:
2012/13: 818.79 Ml/d

2039/40: 773.04 Ml/d
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8.2 Base year of the forecast 

The base year for the demand forecast is 2012/13 using the Water Balance produced for the June 

Return 2013. The forecasted components of demand are therefore reconciled to the observed levels 

of consumption within this Base year, for which the Maximum Likelihood Estimation (MLE) 

technique was applied at a company and WRZ level. Linear regression of historic trends determined 

the base year was wetter than average resulting in a ‘normalisation’ factor of 1.037 being applied to 

the components of demand. 

8.2.1 Peak forecasting 

The base year demand has been converted to a Dry Year Annual Average and Dry Year Critical Period 

equivalents using a peaking factor calculation. The Peaking factors are listed in Table 5.3 and Table 

5.4 of Chapter 5. 

8.2.2 Base year populations and properties 

Base Year population and property forecasts have been developed in line with methodologies 

outlined in ‘Methods of Estimating Population and Household Projections’ (EA 2012) and supporting 

best practice methodologies. 

8.3 Base year household population 

Total resident population is as reported in the base year, the population for the forecast has been 

derived from published Mid Year Estimates (MYEs) procured from CACI Ltd and matches the MYE 

published at council area level by the Office of National Statistics (ONS), Department for 

Communities and Local Government (DCLG) and the Welsh Government (WG). These numbers have 

been broken down into WRZ’s using the percentage of Local Planning Authority contained within 

that WRZ.  Table 8-1shows the Percentage of LPA per WRZ. 
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8001             0.2       44.9   100                           

8012             16.3 62.8 0.0                                   

8014             1.8 32.3 82.5   0.1                             0.0 

8020             0.1 0.0     3.5                               

8021                     4.2                               

8026             0.0       5.5                               

8033                     3.9                               

8034                     30.2                               

8035             81.6 0.0     0.3                               

8036                     7.4                 0.0             

8101                   0.3   11.5                             

8102                                       15.8             

8103                   0.0   72.6   0.0           0.2   0.1         

8105                       0.8               6.5             

8106                   0.0   0.0       15.4                     

8107                       0.4               6.4   0.1         

8108                                       9.0             

8110                       4.3       0.0       0.0             

8111                       8.7   0.3               0.0         

8121 100 0.7 100 100           6.7   0.0     100.0 84.6   100   7.0 99.4     78.9 100   

8201   99.3     88.0 0.1                     100     7.5 0.6   100 21.1     

8202         7.1 58.4                         7.3               

8203           41.5         0.0                 0.0             

8206         5.0                           92.7               

Table 8-1 Percentage of LPA per WRZ
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Occupancy rates are based upon a 2003 customer survey, supported by an annual WRZ level review 

of metered consumption and occupancy data collected from customers enquiring about the meter 

option programme and also for new properties. We have recently commissioned a trial water 

efficiency questionnaire of 1,000 properties that will be used to inform future plans; Base year 

measured household occupancy rates at the WRZ level are as reported in the June Return 2013 and 

range between 1.31 and 1.97. 

There is a significant number of metered households in Wales (approximately 8,500), particularly in 

coastal regions where there are second homes which are not occupied all year round. These are 

identified by their low average consumption and the remote billing addresses and are excluded from 

the base year calculation of measured household population. 

8.3.1 Base year non-household population 

A proportion of the base year resident population is made up of non-household population. The 

non-household population consists of three categories: 

 People who were counted in the 2011 Census as resident in communal establishments such 

as prisons and hospitals. To allow for some continuing small growth, an annual growth rate 

is applied that is consistent with the population forecast growth used for the 2012 Demand 

Forecast and WRMP; 

 People who live in multiple domestic properties metered as single supplies (flats and 

apartments). An extensive review has been undertaken to identify any developments during 

the years 2000 to 2005 inclusive, with single metered supplies which have multiple 

residences. From 2005 onwards, all new flats have been metered as individual households; 

 People who live in individual non-household properties such as farms and public houses. 

The summation of the above components is deducted from the total billed/connected population to 

give a billed/connected household population. 

8.3.2 Base year properties 

Base year property counts are as reported in June Return 2013; property numbers are extracted 

from the company billing system. Property counts are averages for the reporting year. The corporate 

systems allow accurate alignment with WRZ boundaries for planning purposes. 

8.3.3 Property breakdown 

Properties are categorised in the billing system by metered status (measured/unmeasured), type 

(household/non-household) and billing status (billed/unbilled). Unbilled properties are also classified 

as void and are not used in the allocation of household population to measured and unmeasured 

households.  By definition they cannot have an associated population. 

8.3.4 Forecasting population and property numbers 

Our approach to producing population and household forecasts follows the recent guidance (EA 

2012). For the current plan we have actively engaged with the Local/Unitary Authorities (LUAs) 
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within our supply area to gather data regarding the local planning process and development plans, in 

lieu of a centralised forum delivering this in Wales. Our supply area intersects a total of 29 LUAs 

which includes 25 Welsh authorities, including 3 National Park authorities (NPAs) and four English 

authorities.  

The 2011 Census was released in July 2012. The data sets included: Total, Communal and Household 

population projections for LUAs for both England and Wales. The Census update did not provide 

data for NPAs. The trend based estimates of population have been rebased to the 2011 Census 

results. 

8.3.5 Application of guidance  

In recognition of the abolition of the spatial planning approach in England due to the ‘Localism 

Agenda’ we have actively engaged with English authorities to gain their most up to date forecasts. 

For Welsh authorities a pragmatic view for interpreting forecasts to actual build ratios has been 

adopted to derive the most accurate forecasts. 

8.3.6 Population Forecasts 

The overall population forecasts derived from the available datasets is outlined in Figure 8-2 and 

summarised in Table 8-2.  

Figure 8-2 Population forecasts (2014/15 to 2039/40) 
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2012-2013 2014-2015 2019-2020 2024-2025 2029-2030 2034-2035 2039-2040

000s 000s 000s 000s 000s 000s 000s

Unmeasured Household 2144.24 2070.074 1873.955 1674.924 1482.803 1308.696 1153.139

Measured Household 758.128 862.542 1136.457 1409.593 1664.517 1888.407 2093.026

Non Household 105.538 106.435 109.773 115.309 121.079 128.235 135.58

Total 3007.906 3039.051 3120.185 3199.826 3268.399 3325.338 3381.745

Component

 

Table 8-2 Trends in population by component  

 

8.3.7 Property forecasts - households 

Both trend and plan based new household projections appear to overstate new household 
connections at the regional level. Since 2000/01, our historical new connections have averaged 
around 9,000 per annum. Since 2008/09 this has dropped to around 5,500 to 6,500 per annum and 
reflects the current economic climate and pressures on the construction sector.  

2012-13 saw the lowest new connection rates experienced over the past decade, with levels falling 
to c 4,800 new connections. This resulted in revisions to the forecasted new household connection 
rates in light of this observed company performance.  

 

Figure 8-3 Constrained household projections 

Historically the company has not seen the level of new household connections that are projected by 
the trend or plan based forecasts for the company.  Figure 8-3shows the impoact from the adjusted 
new connection rate. 
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The 2012 New Dwelling completion statistics for Wales suggest 5,464 new dwellings were completed 
in that year. It is therefore unlikely that within one year an additional 6,000 to 10,000 new dwellings 
as projected under trend or plan will be completed on top of the current levels.  

As a result of the observed connections during 2012-13 the new household connections forecast 
profile used within the draft plan was reviewed and amended to a less aggressive recovery profile.  

The following two changes were implemented in the final forecasts: 

1. Average household Size (AvHS) between the Census’ (2001 & 2011) was applied to the trend 

based household population projections to produce an adjusted household profile across 

the entire plan. 

 
2. This adjusted household profile was then reviewed and adjusted further to align with the 

observed historical company performance regarding new household connections. 

It is the company view that this approach allows the best of both worlds in that it considers and 
includes the observed Census results by using the AvHS change between the 2001 and 2011 Census’ 
and is based on trend household population projections but considers and reflects the historically 
observed new connection performance for the company.  

8.3.8 Sub divisions of household projections 

Base year reported WRZ level connection rates have been applied to future projections of household 

population to give forecasts of connected household population across the planning period.  

Projections of connected household population are then allocated into the following housing stock 

types: new properties; meter optants; selectively metered; and unmeasured. This allocation is based 

on future projections of metered household types multiplied by future projections of occupancy 

rates for the relevant categories.  

Future projections of household occupancy are based on historical trends in observed occupancy 

rates to which a trend line is fitted and used to project the occupancy rates forward. These 

projections also consider forecast household meter penetration and company metering policy.  

The remaining household population is allocated to the unmeasured household stock. 

8.3.9 Base year household demand 

Base year household demand is derived from either measured billed volumes or our Domestic 

Consumption Monitor (DCM). This reports on up to 94 discrete Leakage Control Areas (LCAs) 

selected to be representative of the socio-economic characteristics of the company’s customer base. 

The primary purpose of the DCM is to enable the Company to determine unmeasured household Per 

Capita Consumption (PCC). 

The Base year combined normal year average PCC was reported as 151.50 litres per head per day 

(l/h/d), comprised of unmeasured household consumption of 162.60 l/h/d and measured 

consumption of 120.10 l/h/d. These values are used as the reconciliation basis of all forecast values. 
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Work is currently ongoing to upgrade the DCM to ensure it remains statistically representative of 

consumption across the company zones for the foreseeable future and that it is reflective of the 

drivers of diverse consumption patterns within the company supply boundary. 

With the Base Year as the start point of the forecast period, micro-components of demand are 

modelled based on all credible data sources. Examples of micro-components include washing 

machines, toilet cistern, and showers from which there would be assessment of ownership, volume 

of usage, and frequency of use to provide a forecast of consumption. 

For the purposes of this forecast, these include a Customer Survey undertaken for the Company in 

2008 by Mediascene Ltd., and a wide ranging literature review of academic, government, industrial 

and Consumer Association’s research by reference to both published documents and web-sites.  Two 

particularly useful web-sites are those of the Market Transformation Programme9 and Waterwise10. 

A PCC model developed for Welsh Water for the Periodic Review 2004 by Experian and a model 

developed by Jacobs in 2007 are also useful sources of data. Limited use was also made of WRc’s 

recently published ‘Compendium of micro-component statistics’ (WRc 2012). 

The micro-component forecasts resulting from this process were combined with the population 

projections to produce the forecasts of household demand presented in  

Figure 8-4 and summarised in Table 8-3 . A component of water efficiency is included within this 

forecast in terms of the market transformation effects of white goods and the company strategy to 

maintain a reduction of household demand through its water efficiency strategy. 

 

Figure 8-4 Forecast household demand  

                                                      

 

9
 www.mtprog.com 

10
 www.waterwise.org.uk 
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2012/13 2014/15 2019/20 2024/25 2029/30 2034/35 2039/40

Ml/d Ml/d Ml/d Ml/d Ml/d Ml/d Ml/d

'Dry' Year Forecast 418.94 465.16 453.20 443.96 438.70 439.69 447.37

'Normal' Year Forecast 418.94 435.05 424.18 415.30 410.28 411.27 418.62

Component

 

 

 

 

Table 8-3 Summarised household demand forecasts  

8.3.10 Base dry year demand 

‘Normal’ year forecasts of Distribution Input (DI) were derived by summing the component forecasts 

described in the previous sections and adding forecast total leakage to produce forecasts for each of 

the 24 WRZs for each year up to and including 2039-40. 

‘Dry’ year and ‘Critical Period’ forecasts for the 24 WRZ’s were derived by applying ‘peaking’ factors 

to the Normal year forecasts to account for the expected increase in demand in whole ‘dry’ years 

and during shorter (for example, one week) periods of increased demand (Critical Periods). Our 

peaking factors have been derived from analysis of demand data from 2002 to 2012. Since this is 

currently our most accurate period of demand data, any attempts to lengthen this record to match 

the longer hydrological records (typically from the early 1970’s) would introduce great uncertainty 

into the results. 

Analysis undertaken within the demand forecast report also confirmed that events in 2003 and 2006 

events used at zonal level were dry year events and have been selected accordingly depending upon 

the zone.  As agreed with the EA, this record will be improved as more data becomes available and/ 

or when a dry year event occurs which would trigger a re-assessment of demand. For example, 

during 2010 we experienced significant a prolonged period of dry weather. This event did trigger a 

review of the peaking factors and this data has been incorporated into the current peaking factors. 

8.3.11 Forecast household consumption 

‘Normal’ year forecasts of unmeasured and measured household consumption are calculated by 

multiplying together the forecasts of population and PCC described above.   

Since the forecasts are based on June Return 2013 outturn data, the baseline forecasts reflect 

current levels of domestic metering and water efficiency measures. Future increases in meter optant 

numbers are taken into account in the forecasts as are increased water efficiency measures such as a 

move towards more water efficient washing machines and dishwashers and a reduction in toilet 

flushing volumes. Our water efficiency strategy is described in section 8.4. 

8.4 Water efficiency strategy  

During 2010-2015 we are delivering against targets set by Ofwat: the target is 1.31 million litres 

saved per year through pre-defined efficiency interventions. The base service is the equivalent of 

one litre per connected customer. This equates to a total of 6.55Ml/d by the end of the 2015. 
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In addition we are delivering against a 0.16Ml/d saving by the end of 2015 under the sustainable 

economic level of water efficiency (SELWE) target identified in the previous WRMP to deliver against 

a deficit in the Tywyn Aberdyfi WRZ. 

Ofwat has confirmed that current water efficiency volumetric targets will be altered in 2015-2020 to 

become based on Per Capita Consumption (PCC).  

We have outlined plans within the Water Demand forecast for 2015-2020 to focus our water 

efficiency activity on domestic properties and to support wider social agendas including affordability 

and energy/ carbon offsetting. We have found that the key barriers to water efficiency are cost to 

communicate and cost to install. We are developing an on-line portal that will assist customers 

making the change from unmeasured to measured billing arrangements through self selection, and 

education of water efficiency devices and positive behavioural steps. 

We plan to continue to promote water efficiency through our education centres where we deliver 

the program to some 12,000 pupils per year. We are developing future delivery plans for schools and 

pupils to further the curriculum based workshops we have delivered to date. 

Our current approach to delivering water efficiency savings is outlined in Table 8-4 along with actual 

values for the base year. Further details are presented in Appendix H. 

Intervention Saving (Ml/d) 

Toilet Cistern Displacement Devices  0.197 

Water Butts delivered 0.0006 

Schools Activity including retrofits 0.226 

Business customers including retrofits 0.472 

Welcome Packs to optant customers 0.466 

Universities including retrofits 0.13 

‘Do as I do’, Own company assets 0.017 

Sub Total 1.492 

Educational  and communication activity with volumetric impact 

derived from WR27 

0.39 

Total Savings 1.899 

Table 8-4 Current Water Efficiency Policy 

Base year demand is considered to be representative of consumption influenced by current 

company policy for water efficiency.  As such the effects of policy are embedded within the base 

year reported consumption results.  The ongoing savings suppressing demand require maintenance 

of current trends in demand through ongoing baseline activity as a minimum to ensure increased 

demand does not drive investment.  
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Efficiency-related demand savings achieved since 2010, i.e. the beginning of our current investment 

programme, total 3.41Ml/d. Projected savings by the end of the 2015 based on maintaining this level 

of intervention equate to 9.44Ml/d. 

Figure 8-5 provides a geographical representation of the current water efficiency activity delivered 

to date along with a brief commentary of the intervention type. As expected, uptake of interventions 

is evenly distributed across the supply area with greater concentrations occurring around the denser 

conurbations. 

 

Figure 8-5 2010-2015 water efficiency interventions 

The following subsections provide an outline of the key existing work streams associated with 
delivery water efficiency. 
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8.4.1 Large business customers (non households) & universities 

This work stream offers water efficiency audits, leakage surveys, product fitting/supply and support 

from our customer business team. The project concentrates on DCWW’s larger (in terms of water 

use) customers providing them with a report on their water use and what actions could be taken to 

reduce it. 

8.4.2 Schools 

This work stream delivers free audits and products for those schools that, once benchmarked above 

national consumption standards, are categorised as above normal water use. Before the end of the 

AMP5 period the aim is to assess and/or audit and fit all schools in our company’s supply area. 

8.4.3 Do as I do 

This project focuses on water use on all DCWW assets. There are more than 1,000 assets ranging 

from pumping stations to large offices all of which use water in one way or another. The process 

involves undertaking the following: 

 Water efficiency audit; 

 Meter check and data logging; and, 

 Leakage survey. 

8.4.4 Welcome pack 

When a domestic customer opts to change from being unmetered to having a meter installed they 

are offered a Welcome Pack to help them become more water efficient. 

There are two types of packs containing: 

 Information; 

 Tap aerators; 

 Shower timers; 

 Hose trigger guns; 

 Efficient Shower head; and, 

 Water crystals for indoor & outdoor plants. 

8.4.5 Water butts 

Water butts are offered through the website with an offer of ‘buy one get one half price’.  The aim is 

to encourage the use of rainwater; the water butt continues to be a popular product for customers. 
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8.4.6 Lagging 

During the past two winters, a domestic pipe lagging campaign has been delivered. This caters for 

the purchase and delivery of a pipe lagging pack to reduce the risk of burst pipes. This supports our 

view that being water efficient should adapt with seasonal influences. 

8.4.7 Water Efficiency Strategy Summary 

The key features of our future Water Efficiency strategy builds on the success of the activity 

delivered in 2010-2015. Table 8-5 provides an indication of Water Efficiency penetration per zone 

that was undertaken during a period in AMP 5 (September 2010 to January 2013) for products and 

services such as water butts, non household audits and welcome pack distribution. 
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WRZ Zone Intervention 

Savings 

(m3/day) 

Efficiency 

Penetration 

WRZ Zone Intervention 

Savings 

(m3/day) 

Efficiency 

Penetration 

8001 – NEYM 111.66 1.39% 8107 – Pillleth 1.91 1.32% 

8012 – Clwyd 

Coastal 

53.92 1.69% 8108 – Brecon 

Portis 

2.93 1.58% 

8014 – Alwen 

/ Dee 

48.23 1.50% 8110 – 

Vowchurch 

5.33 1.66% 

8020 – Bala 0.86 0.99% 8111 – 

Whitbourne 

2.52 1.22% 

8021 – Tywyn 

Aberdyfi 

1.91 1.65% 8121 –  

SEWCUS 

  

8026 – 

Blaenau 

Ffestiniog 

1.91 1.41% 8109 945.13 1.56% 

8033 – 

Barmouth 

1.86 2.17% 8112 67.21 1.61% 

8034 – Lleyn / 

Harlech 

10.31 1.27% 8113 31.05 1.42% 

8035 – Dyffryn 

Conwy 

78.11 1.53% 8116 93.54 1.24% 

8036 – South 

Meirionnydd 

1.93 1.28% 8119 90.99 1.21% 

8101 – Ross-

on-wye 

4.72 1.45% 8120 -  257.54 1.80% 

8102 – Elan / 

Builth 

8.12 1.52% 8201 – Tywi C.U 

Area 

639.24 1.24% 

8103 – 

Hereford C.U. 

Area 

105.03 1.53% 8202 – Mid-

South 

Ceredigion 

149.82 1.12% 

8105 – 

Llyswen 

7.03 1.70% 8203 – North 

Ceredigion 

5.40 1.01% 

8106 - 

Monmouth 

3.18 1.56% 8206 - 

Pembrokeshire 

77.97 1.27% 

Table 8-5 AMP5 intervention efficiency per zone 

 

During customer focus groups it is evident that improved communication of the benefits of water 

efficiency will continue to sustain customer interest and uptake of a range of water efficiency 

offerings, based on relatively low uptake rates compared with target audience (c. 1.5% by zone) 

suggesting that existing modes of delivery are not saturated.The key learning from these 

engagement sessions are: 

 Promoting positive messaging about water efficiency to customers; 

 Leading by example through ensuring operational assets and offices are water efficient and 

that we are delivering against our leakage targets; 
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 Informing customers of the potential financial benefits of water efficiency; 

 Informing customers of the potential energy and carbon benefits of water efficiency; 

 Enabling customers to act on saving water through access to products or advice; 

 Targeting water efficiency interventions in line with the affordability agenda in Wales; 

 Positively impacting an overall downward trend in PCC; and, 

 Sustained grass roots education through working with Eco-schools through our extensive 

education programme of outreach and environment centres.  

Our future strategy will focus on maximising the potential for broader delivery such as: 

 Working with stakeholders that have existing routes to market through established 

communications channels e.g. working with housing associations and their maintenance 

divisions who can simply and very positively engage and implement water efficiency 

interventions with their client base. 

 Working collaboratively with agents delivering energy efficiency retrofit programmes e.g. 

the double benefit of reducing water flow can have on things like a reduced gas heating bill 

as you have less water flow and so less water heated during showering, or washing of 

dishes. 

 Making water efficiency accessible through web-enabled solutions, such as intuitive online 

information and ordering systems within the existing DCWW web site, like our water 

efficiency portal. 

 Maximising the opportunity to promote water efficiency through existing interaction with 

customers, such as through questionnaires embedded into our water efficiency portal, 

which also allow the storage and analysis of information received to better understand and 

assist improvements in the effectiveness of our engagement methods, and products. 

Moving forward we will be communicating with our current customer base via newsletters 

which may outline upcoming events and water saving tips. 

In recognition of the changing regulatory environment, and the replacement of the volumetric target 

for base level activity with a reputational KPI for per capita consumption (consumption of water per 

person, PCC) our future strategy will adapt to enable water efficiency in the retail sector for non-

household demand to be delivered through market forces unless identified as a specific supply 

demand solution for a known deficit. This will allow resources to be invested in a base level delivery 

model more aligned to the future PCC target. 

In addition water efficiency potential has been appraised for delivering options as described in 

chapter 11 and Appendix K. 
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8.5 Non-household consumption 

CACI Ltd was commissioned to develop an econometric model to forecast measured non-household 

demand for fourteen industrial sectors at a WRZ and our company level. The previous approach to 

forecasting this component was to use trend based analysis of historical measured water 

consumption data across the same fourteen sectors. The move to an econometric based model is an 

improvement in methodology and is in keeping with ‘best practice’ guidance for forecasting this 

component. 

The mechanism built into the model utilises a range of parameters to generate the overall 

forecasting profile. The parameters used within the model include: 

a) Historical measured non-household demand at sector and WRZ level; 

b) Climate data - temperature, rainfall and sunshine hours from the Met Office and UKCP09 

forecasts;  

c) Econometric data - Base Rate, GDP, Inflation and Unemployment – Bank of England and IMF 

forecasts up to 2017 (existing extent of published data sets) from which point the values are 

maintained flat; 

d) Forecasts of numbers of non-household properties and population; 

e) ‘Fuzzy Logic Rules’ – which utilise business knowledge and policies that may influence future 

non-household demand levels e.g. water efficiency measures / policies, etc; and 

f) The option to include or exclude demand volumes associated with the open and closure of large 

businesses and/or business expansion and contraction. 

The modelling process uses a log-linear regression to determine relationships between the observed 

historical non-household demand and the observed parameters above.  These relationships are then 

used to guide the model and to drive the forecasting mechanism based on future projections of the 

above parameters. 
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The forecast profile also builds in an element of business strategy focused around planned water 

efficiency activity targeted at non-household customers. This projection is based on historical water 

efficiency activity savings of 0.25Ml/d per annum. This rate of demand reduction is assumed to 

continue throughout the forecasting period driven in part by competition driving the efficient use of 

water, resulting in a cumulative saving of 7Ml/d by 2040. The resultant non-household forecast 

profile therefore reflects our future water efficiency strategy.  Figure 8-6 shows the regional total 

measured non-household forecasts provided by CACI Ltd. Adjustments for meter under-registration, 

plumbing losses and reconciliation of the water balance gap using the MLE statistical technique were 

added to the CACI forecasts within the Company’s demand forecasting model. 

Figure 8-6 Econometric non-household forecast 

We have included both the possible demands of Wylfa B and a worst case for the economy in 

industrial growth terms demand scenario in this plan. As a process any more recent information that 

is made available regaring the possible demands of Wylfa B, we will notify WG and issue an 

addendum to the plan if required.  

 

8.6 Leakage forecast 

Total leakage is considered to be the sum of losses from distribution mains, service reservoirs, trunk 

mains and customer supply pipes.  The method to calculate Total leakage has been improved since 

the draft WRMP 2013 and has changed the assessment of Trunk Main leakage.  The differences 

between the components of leakage is shown in Table 8-6. 
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Element Component 
Volume 

Ml/d 

Volume 

Ml/d 

Distribution Losses Distribution Mains 122.28 108.93 

Distribution Losses Trunk Mains & SR 16.64 32.61 

Customer Supply Pipe  46.27 43.26 

Total Leakage  185.19 184.80 

Table 8-6 Components of leakage in 2011/12 and upon apply a new methodology to 
calculate Trunk Main and Service reservoir losses the 2012/13 reported level of leakage 

The methodology has been provided to OFWAT as part of the June Return 2013 Annual Update and 

has been accepted as an improved methodology.  Therefore this methodology has lead to a change 

in the calculcation of SELL between the draft WRMP and this plan. 

8.6.1 Determining base year leakage 

The base year for the leakage forecast is 2014/15 being the out turn of the previous economic 

modelling assessment. The economic modelling activity produces a glide path on total leakage from 

184.8Ml/d in 2014/15 to a revised sustainable economic level of leakage (SELL) of 169.2Ml/d in 

2020/21. 

During 2012, a review of the trunk main and service reservoir leakage estimates has taken place in 

line with the WRMP process, the most recent assessment concluding a value of 32.6Ml/d. 

As a result, a realignment of leakage is planned, in-line with the current SELL assessment, to ensure 

that the subsequent leakage strategy targets activity is in the most appropriate areas of the 

distribution network. 

Current SELL modelling has been under taken from the original base year on the basis of a best 

estimate that total leakage will be 184.8Ml/d from the base year, albeit the apportionment of 

leakage between trunk mains, service reservoirs and DMAs will be considered different to that of the 

previous plan in line with our current understanding. 

8.6.2 Determining baseline leakage forecasts 

A full assessment of SELL has been undertaken for this plan and is detailed in Appendix H. 

The baseline leakage as a result of the modelling activity produces a glide path on total leakage from 

184.8Ml/d in 2014/15 to a revised SELL of 169.2Ml/d in 2020/21. 

The revised SELL has been calculated at a zonal level and incorporated, along with the revised trunk 

main and service reservoir estimates into the zonal targets and subsequent water demand forecast. 

The profiles included in the demand forecast are outlined in Table 8-7. 
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2015/16 2016/17 2017/18 2018/19 2019/20 2040 

180.64 177.03 173.22 170.88 169.24 169.24 

Table 8-7 AMP6 SELL profiles  

When SELL was undertaken for the AMP5 business plan (for 2010-2015), this modelled an increase 

over the planning period to 2035. For this plan, the short run SELL is modelled to be maintained flat 

at 169.24Ml/d until 2024, followed by a further reduction to 163.09Ml/d at 2040. 

Where leakage options are selected as part of the final planning solution to resolve a supply-

demand, then a revised leakage level will occur resulting in a lower zone and company leakage level 

for the Plan. It is anticipated that due to the expected increasing trend in the cost to produce a given 

volume of water, future assessments of leakage are likely to reduce further the SELL, driven 

predominantly by the cost of energy and chemicals.  

The SELL profiles for 2015-2020 will be delivered primarily through active leakage detection and 

repair, and further optimisation of existing pressure management valves. No asset renewal schemes 

have been selected as part of the short run strategy for achieving the SELL. 

8.6.3 Leakage control strategy 

The company’s current approach to leakage control is based on the establishment of DMAs, 

numbering 1,003 in 2011 with an average property count of 1,500, covering 1.3 million customers 

and 27,000km of distribution main. Dependent upon the asset, varying policy has historically been 

adopted based on economic reasoning where the unit cost of water has guided the policy. 

DMAs have been used to target planned ‘interventions’ to detect leakage whether for maintaining or 

reducing leakage levels in line with SELL targets. We currently monitor over 5,000 data signals on a 

30-minute basis. This data is processed through the Leakage Management and Reporting System 

(LMARS) and are used to proactively plan leakage detection surveys. 

Active leakage control is delivered around either planned or reactive activity. Reactive activity may 

be a leak reported by a customer, or a leak that is causing operational issues, which is generally 

identified through the extensive GPRS technology data loggers reporting trends that are interpreted 

against known parameters. Where a parameter is exceeded, a reactive survey will take place. 

Where activity is on a planned basis, an assessment of leakage levels against policy minimum levels 

and/or background leakage levels set at DMA level occurs dependent on what is driving the 

intervention, an efficiency rank methodology is utilised that targets the most effective volume of 

water to be detected in this planned situation. 

Techniques currently deployed within the company include: routine sounding of fittings; network 

model development; step testing; sub-metering; noise correlation; deployment of ground 

microphones and noise correlating data loggers. Active leakage control is underpinned by an 

extensive pressure management strategy that ensures pressure control is optimised through 
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planned service interventions, and through advanced pressure management techniques of control 

valves.  This helps to suppress the effects of uncontrolled networks and the Natural Rate of Rise.  

More recently, active leakage control on the ‘upstream’ of DMA assets has been undertaken using 

tethered acoustic leak detection systems (e.g. ‘Sahara’) for large diameter mains, along with 

bespoke advanced noise trunk main correlating equipment for large diameter mains.  This approach 

has delivered positive results. 

On customer supply pipes, new techniques including tethered systems (e.g. Ferret) have been 

utilised and are currently being rolled out across the company due to the high success rate observed 

through using the equipment. 

Service reservoir inspections are the main intervention for management of compartment losses.  

They are generally undertaken once every five years as part of the routine maintenance programme. 

A drop (or integrity) test will take place prior to re-commissioning of a reservoir, providing 

confidence in the integrity of the structure. For losses incurred by overflows, the Company SCADA 

system is used to monitor water levels against triggers. 

The current leakage control strategy is based on the policies outlined above on the various parts of 

the distribution network; however for the 2015-2020 (“AMP6”) and subsequent investment planning 

periods some notable changes to policy are planned as outlined in Table 8-8, relating to the supply 

network assets. The accumulated suppression of leakage over the planning period is in the order of 

5Ml/d as identified through the SELL modelling process for upstream losses. 

Asset AMP5 Policy AMP6 (onwards) Policy 

Raw Water 
Losses 

Reported Leakage policy Proactive leakage targeting and 1 in 5 year full 
ALC survey 

WTW Losses Reported Leakage policy Proactive leakage targeting and 1 in 5 year full 
ALC survey 

Trunk Main 
Losses 

Reported Leakage policy, 1 in 5 year 
quantification exercise 

Proactive leakage targeting and 1 in 5 year full 
ALC survey.  
Critical mains internal acoustic (‘Tethered 
Devices’) survey on planned intervention basis. 

DMA Losses Proactive targeting and management 
policy including pressure management 

Proactive targeting and management policy 
including pressure management 

LCA Losses Proactive targeting and management 
policy including pressure management 

Proactive targeting and management policy 
including pressure management 

Supply Pipe 
Leakage 

Proactive targeting and management 
policy 

Proactive targeting and management policy 

Service 
Reservoir 
Losses 

1 in 5 year inspection 1 in 3 year inspection 

Table 8-8 Summary of planned AMP6 leakage control policy 
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2012/13 2014/15 2019/20 2024/25 2029/30 2034/35 2039/40

Ml/d Ml/d Ml/d Ml/d Ml/d Ml/d Ml/d

'Normal' Year Forecast 796.17 809.27 774.69 768.79 763.97 764.47 773.04

'Dry' Year Forecast 796.17 842.00 806.21 800.08 795.07 795.6 804.53

Forecast

8.7 Other components of demand 

The Wylfa nuclear power plant is forecast to be decommissioned between 2010 and 2015. After 

2015, this additional demand has been considered in chapter 14 as part of Scenario Testing. 

8.8 Final base year demand forecast 

‘Normal’ year forecasts of DI were derived by summing the component forecasts described above 

and adding forecast total leakage to produce forecasts for each of the 24 WRZs for each year up to 

and including 2039/40.   

‘Dry’ year and ‘Critical Period’ DI forecasts were produced by applying the appropriate peaking 

factors to the ‘Normal’ year forecasts. However, it was considered that it would be invalid to apply 

the peaking factors to leakage as leakage is not directly proportional to demand.  In fact, there is an 

argument for leakage being lower at times of high demand due to lower system pressures. 

Consequently, leakage was held constant across all scenarios and added to consumption (i.e. DI 

minus Leakage) multiplied by adjusted peaking factors to deliver the correct DI. This methodology is 

illustrated below: 

  DYDI = NYDI x PF 

  DYDI = NY Consumption x Adjusted PF + NY Leakage 

The forecasts are summarised in Table 8-9. 

 

 

 

 

Table 8-9 Summary of distribution input forecasts 

 

8.9 Incorporation and effects of climate change in the plan 

In preparing the demand forecasts it has been assumed that the impact of climate change will be to 

marginally increase PCC and the measured non-household component. The likely impact of climate 

change on PCC is shown Table 8.1 of the CCDew Report (Downing et al 2003), which sets out the 

anticipated regional impacts of climate change on domestic PCC. This translates to an increase in 

PCC of 1.1% between the Base year and 2024/25, affecting mainly the garden watering and personal 

washing micro-components.  

The impact of climate change has been incorporated into the modelling of future measured non-

household demand. Temperature, rainfall and sunshine data, collected from official sources, e.g. the 

Met Office and the UK Climate Projections (UKCP09), have been used. These are regressed against 
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the sector-level measured non-household demand and, in part, are used to derive the non-

household demand forecasts at a sector level. Over the planning period, the overall impact of 

climate change on measured non-household demand is a 0.50% increase in demand by 2039-2040.  
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9 Target headroom 
 

9.1 Introduction 

Target Headroom is the planning margin or buffer that a water company should allow between 

supply and demand to cater for specified uncertainties (except those due to outages) in the overall 

supply-demand balance (UKWIR, 2002a).  Headroom is expressed as a function of Water Available 

for Use (WAFU), however in practise it can be expressed as a percentage of deployable output as 

well as WAFU. 

Similarly to outage, headroom is calculated using a probabilistic approach. The remaining 

assessment approach is very different; probability distributions are used to assess the uncertainty of 

each demand-side and supply-side headroom component.  Whereas outage is based on short 

duration events of which there is operational experience, headroom considers uncertainties in 

future planning forecasts.  This includes uncertainty around data accuracy, for example in relation to 

the inflows and gauging data utilised within the determination of DO and climate change. In addition 

to these, demand related components include the variation in demand forecast and the impact to 

climate change. 

9.2 Methodology 

The approach and assumptions used for this Plan builds on the methods applied in FWRMP 2012. 

This approach follows the methodology set out in the WRPG (EA et al 2012b). That guidance refers 

back to the UKWIR (2002a) report and also UKWIR (2003). Our approach taken for this plan follows 

that used for our previous plan, with similar assumptions except where there had been significant 

changes in approach and/or data used for the models whose output informs the initial assumptions 

for the headroom analysis. 

Section 5.4 of the WRPG allows a water company to apply a different approach to each WRZ, 

depending on the baseline supply-demand balance, however we have continued with the approach 

adopted in our FWRMP 2012, in which all WRZs, whether in deficit or not, have been analysed using 

the UKWIR (2002a) methodology. 

A new headroom application has been developed in MS-Excel to undertake the Monte Carlo 

simulations required for the UKWIR (2002a) methodology using the ‘Crystal Ball’ add-in.  This 

application provides more output information on the contribution to target headroom of each of the 

headroom components. 

The application calculates headroom uncertainty for the whole of the planning period from the base 

year (2011-2012) to 2039-2040 with outputs for each WRZ expressed as a probability distribution 

function (pdf); the absolute value of target headroom can then be chosen according to the level of 

risk for each year in the planning period, as presented in section 9.7. 
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The approach to target headroom analysis set out in this chapter takes account of the 

recommendations received from the former EA Wales, and NRW regarding technical aspects of the 

2013 draft plan, that: 

“We expect the company to include the uncertainties surrounding your estimation of the impacts of 

climate change on supply in target headroom in your chosen planning scenario. We also recommend 

that your company accepts a higher level of risk in future years when setting its risk profile for target 

headroom. This recognises that some uncertainties can either be reduced or dealt with through 

time.” 

Our approach to headroom analysis also aims to balance the costs and risks to customers and the 

environment of a low headroom allowance against those of a high headroom allowance. Where 

possible, we explain how the greatest sources of uncertainty have been identified and options 

considered for reducing this uncertainty. Our allowance for target headroom only reflects factors 

that will reduce water available for use or increase the demand for water. 

The information from the analysis of target headroom undertaken for the Plan also takes account of 

technical discussions between Welsh Water the former EA Wales, and NRW, during the pre-

consultation phase. 

9.3 Supply-side headroom components 

The supply-side headroom components (from UKWIR 2002a) are listed Table 9-1. 

Supply-side headroom component Description 

S1 Vulnerable surface water licences 

S2 Vulnerable groundwater licences 

S3 Time limited licences 

S4 Uncertainty surrounding bulk imports 

S5  Gradual pollution of sources causing a reduction in abstraction 

S6 Accuracy of supply-side data 

S8 Uncertainty of impact of climate change 

S9 Uncertainty of a new scheme 

Table 9-1 Supply-side headroom components 

 

9.3.1 Supply-side headroom components not used 

The components not used in the previous FWRMP 2012 analysis are shaded. Abstraction licence 

uncertainty is associated with various regulatory and other processes such as the Habitats Directive 

Review of Consents, implementation of the Water Framework Directive and the Restoring 
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Sustainable Abstraction programme. However Government and regulators have indicated that 

measures to reduce, revoke or not renew existing abstraction licences would not be taken until 

alternative options had been secured to maintain the supply-demand balance and hence security of 

supply to customers. That view remains unchanged, so components S1 to S3 continue to be 

excluded from this analysis. 

We receive bulk-supply imports from Severn Trent Water into the Ross on Wye and South 

Meirionnydd WRZs. Discussions between the two companies have confirmed previous exchanges 

that indicated that these supplies would remain secure until the end of the planning period. The S4 

component has therefore not been included in the analysis. 

As for the previous analysis, there are no sources where gradual pollution is expected to have an 

impact on source output; component S5 has therefore been excluded from the analysis. 

9.3.2 S6 – Accuracy of supply-side data 

The uncertainty in component S6 is determined by the factors that determine the constraint on DO, 

for example hydrology, hydrogeology, abstraction licence or infrastructure.  Note that WRPG Section 

5.3 states: 

“Headroom uncertainty should not be significantly influenced by the headroom components 

‘accuracy of supply-side data’...” (EA et al 2012b) 

The DO modelling (Appendix C) identified the constraints that determine the value of DO output by 

WRAPSim. That analysis showed that for the majority of the WRZs DO is not constrained by 

hydrology.  The exceptions identified are: 

 Blaenau Ffestiniog;  

 North Ceredigion; and, 

 North Eryri Ynys Môn. 

The DO ranges for likely upper and lower hydrological conditions are presented in Table 9-2 and 

discussed further in the following sections.  

WRZ Average DO (Ml/d) Peak DO (Ml/d) 

 Low Central High Low Central High 

Blaenau Ffestiniog 2.95 2.95 2.95 3.32 3.32 3.32 

North Ceredigion 12.66 12.78 12.90 14.44 14.57 14.71 

North Eryri Ynys Môn 46.46 50.53 50.96 53.62 58.28 58.80 

Table 9-2 Range of DO arising from uncertainty in inflow timeseries 
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Blaenau Ffestiniog 

Blaenau Ffestiniog is a single source WRZ, for which the flow timeseries was simulated using HYSIM.  

The input data to HYSIM were perturbed and then run through HYSIM again to give upper and lower 

bounds to the flow timeseries and hence the derived values of DO. As shown in Table 9-2 the 

analysis showed that DO was not sensitive to uncertainty in the input flow timeseries. 

North Ceredigion 

The majority of the WRZ is supplied from impounding reservoirs which are supported by river 

abstractions. For the FWRMP 2012, flows for the WRZ were based on transposition of Wye flows at 

Ddol Farm, and all the sources in the WRZ were considered to be licence constrained. For this Plan, 

transposed inflows used for the water resource model were perturbed by plus and minus 3% and 

then run through the water resource model. 

The resulting DO values calculated using the perturbed timeseries are summarised in Table 9-2. This 

uncertainty is represented in the headroom model as a triangular distribution, with a minimum and 

maximum value equal to the difference between the central DO and the minimum and maximum 

DO, respectively. 

North Eryri Ynys Môn 

NEYM is a large conjunctive use WRZ fed by reservoirs on the mainland and on Ynys Môn (Anglesey).  

Flows for FWRMP 2012 and for this Plan have been based on HYSIM. Given the complexity and 

conjunctive use of the WRZ, the range of DO uncertainty has been assessed by perturbing the input 

timeseries to HYSIM, and then using the perturbed flow timeseries to give the range of DO to inform 

the headroom distribution.  

The resulting DO values calculated using the perturbed flow timeseries are summarised in Table 9-2. 

This uncertainty is represented in the headroom model as a triangular distribution, with a minimum 

and maximum value equal to the difference between the central DO and the minimum and 

maximum DO, respectively. 

Pembrokeshire 

Due to the scenario relating to the Gwaun inflow within Pembrokeshire compared to the use of 

Hysim a further review took place to consider whether to include this uncertainty within Target 

Headroom.  The review of the additional supply-side analyses since the draft Plan concluded that the 

S6 component should remain based on the HYSIM analysis only; the uncertainty has therefore been 

represented by a normal distribution of uncertainty with the 5 and 95 percentiles estimated as ± 5% 

DO respectively. 
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Other WRZs 

For those WRZs where DO is constrained by licensed quantity and/or infrastructure, a normal 

distribution of uncertainty was assumed with the 5 and 95 percentiles estimated as plus and minus 

five per cent of DO respectively. 

9.3.3 S8 – Uncertainty of impact of climate change 

Chapter 7 and Appendix E describe how our WRZs fall into three climate change vulnerability 

categories: no climate change impacts (low vulnerability); climate change impacts modelled 

adequately by Future Flows (FF) (medium vulnerability); and climate change impacts modelled using 

UKCP09 scenarios (high vulnerability).   

The WRZ conjunctive use DO values from the climate change modelling runs were used to define the 

parameters of a custom distribution for the S8 component, as presented in Table 9-3.  The analyses 

implemented for each zone correspond to the vulnerability of the zone to climate change, except for 

Tywi CUS and M&S Ceredigion, as indicated. 

Tywyn Aberdyfi was assessed using both Future Flows and UKCP09 climate change scenarios. In 

comparing the results UKCP09 was observed to be driving a much higher headroom uncertainty and 

therefore a higher level of risk.  After consideration we have decided to use Future Flows scenarios 

for this zone, as they provide a more robust assessment. 
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Zone Basis of S8 uncertainty Zone Basis of S8 

uncertainty 

North Eryri Ynys Môn UKCP09 Hereford No analysis 

Clwyd Coastal 
FF 

Llyswen No analysis 

Alwen Dee FF Monmouth No analysis 

Bala 
FF 

Pilleth No analysis 

Tywyn Aberdyfi FF & UKCP09  Brecon Portis No analysis 

Blaenau Ffestiniog 
FF 

Vowchurch No analysis 

Barmouth FF Whitbourne No analysis 

Lleyn Harlech 
FF SEWCUS FF & UKCP09  

Dyffryn Conwy FF Tywi CU FF (low) 

South Meirionnydd 
No analysis 

MS Ceredigion FF (low) 

Ross-on-Wye 
No analysis 

N Ceredigion FF 

Elan Builth 
No analysis 

Pembrokeshire UKCP09 

Table 9-3 Climate change analysis undertaken for each WRZ 

Each of the Future Flows or UKCP09 scenarios was given an equal probability of occurring. A uniform 

continuous distribution was used to select which scenario to use, with linear interpolation between 

the two adjacent scenarios when the selection fell part way between them. 

Section 3.3 (Impacts of climate change on water supply) of the WRPG set out the approach to 

assessing climate change impacts on DO; Stage 3 (Scale the impacts of climate change from the base 

year to 2040) in Section 3.3.6 (Detailed description of each stage) gives the scaling factors to be used 

for apportioning climate change impacts from the base year to the value assumed at the end of the 

planning period. A summary of the base year WRZ DO and the climate change impacted value 2035 

is given in Table 9-4. 
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WRZ  WRZ name Baseline average 

DO (Ml/d) 

Climate change 2035 percentage change of DO 

from Baseline 

Low Best estimate High 

8001 North Eryri Ynys Môn 50.53 -32.6% -11.3% 1.1% 

8012 Clwyd Coastal 25.99 -6.3% -2.8% 1.9% 

8014 Alwen Dee 57.03 -11.7% -0.9% 2.3% 

8020 Bala 1.77 0.0% 0.0% 0.0% 

8021 Tywyn Aberdyfi 1.69 -45.5% -18.7% 0.0% 

8026 Blaenau Ffestiniog 2.95 -5.7% -1.9% -0.1% 

8033 Barmouth 2.10 -20.4% -8.0% 5.2% 

8034 Lleyn Harlech 18.99 -9.2% -2.9% 3.1% 

8035 Dyffryn Conwy 35.97 -0.5% -0.1% 0.1% 

8036 South Meirionnydd 2.32 0.0% 0.0% 0.0% 

8121 SEWCUS (post RoC) 397.98 -7.5% -2.6% 3.1% 

8201 Tywi CUS 242.05 -1.1% -0.5% 0.0% 

8202 M&S Ceredigion 23.92 -1.1% -0.2% 0.8% 

8203 N Ceredigion 12.78 -7.4% -3.6% 2.9% 

8206 Pembrokeshire (post 

RoC) 

71.17 -17.0% -7.4% 5.7% 

 

Table 9-4 Base year average DO and climate change impacted DO in 2035 

The range of climate change impacts is very different for each of the WRZs for which DO climate 

change impacted modelling has been undertaken as illustrated by the percentage change of the 

‘Best estimate’ DO from the baseline shown in Table 9-4. The general trend is for reductions in ‘Best 

estimate’ DO as a result of climate change with only a few WRZ’s showing an increase for ‘High 

estimate’ DO from baseline. 

9.3.4 S9 – Uncertainty of supply-side schemes 

The S9 component is used to describe the uncertainty associated with new supply-side schemes and 

has been used in the calculation of the Final Planning headroom uncertainty only. It has been 

assumed that there is no uncertainty in the start date of new schemes, as this has already been 

considered within the scheme lead-times accounted for in the least-cost modelling process. 
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For water resource schemes the uncertainty in DO is assumed to be plus or minus five per cent of 

the DO, i.e. due to meter accuracy only, as a normal distribution. 

 

9.4 Demand-side components 

The demand-side headroom components (from UKWIR 2002a) are listed in Table 9-5. 

Component Description 

D1 Accuracy of sub-component data 

D2 Demand forecast variation 

D3 Uncertainty of climate change impact on demand 

D4 Uncertain outcome from demand management measures 

Table 9-5 Demand-side headroom components 

 

9.4.1 D1 – Accuracy of sub-component data 

Component D1 is to allow for uncertainty due to meter inaccuracies. A normal distribution of 

uncertainty was assumed with the 5 and 95 percentiles estimated as plus or minus five per cent 

distribution input respectively. This assumption has not been changed from the previous 

assessments carried out for the FWRMP 2012. 

Whilst there is some argument that there could be some correlation between component D1 and S6, 

the meters that measure abstraction are usually different to those used for calculating distribution 

input.  In line with previous assessments, this assumption has been retained. 

9.4.2 D2 – Demand forecast uncertainty 

The demand forecasts presented in chapter 8 include separate lines for household demand and non-

household demand, together with peak demand forecasts calculated from the dry year annual 

average (DYAA) using a peak factor. The DYAA D2 component therefore comprises two separate 

elements: D2-1 household demand forecast uncertainty and D2-2 non-household demand forecast 

uncertainty. The dry year critical period (DYCP) D2 component includes corresponding D2-1 and D2-

2, together with D2-3 which accounts for uncertainty around the peak factor. 

A summary of the upper and lower bounds at the end of the planning period for each WRZ is given in 

Table 9-6. 

The uncertainty around the D2-1 and D2-2 components is represented in the headroom model as 

triangular distributions for each year in the planning period, with a minimum value equal to the 

difference between the lower and best estimates, a maximum value equal to the difference between 
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the upper and best estimates, and most likely value equal to zero (i.e. no difference from the best 

estimate).  The approach used for this WRMP follows that given in UKWIR 2002. 

The following methodology was used to calculate D2-1 the uncertainty around household demand.  

This methodology has not changed since the Final WRMP 2012.  The population forecast is taken as 

the central most likely estimate and an upper and lower estimate is also created through analysis of 

various government and National statistics projection.  Similarly the Percapita consumption central 

estimate i.e. the most likely is also analysed to see the likely occurrence that could occur by 

analysing specific micro components to produce an upper and lower variance.  These are then 

combined at a zonal level to produce a WRZ specific Central, upper and lower variance. 

The following methodology was used to calculate D2-2 the uncertainty around non household 

demand. This methodology has not changed since the final WRMP 2012.  The past actual non 

household demand plus their annual non household forecasts for the years 1999 to 2012 were 

analysed to obtain a WRZ variance.  The actual being the central, most likely value, and the variance 

from the past data used to provide a upper and lower variance. 

The uncertainty around the peak demand forecast is allowed for in component D2-3. For the 

FWRMP 2012 a triangular distribution of ± 3.5% applied to the peaking factor was assumed.  Analysis 

undertaken for the Plan forecasts led to a marginal increase in uncertainty to ± 3.6%. 

When these uncertainties are applied using a triangular distribution a scalene triangular is obtained,  

in some cases producing a triangular distribution tending towards the upper values and others were 

tending toward the lower values. 

A summary of the % differences in the lower and upper bounds compared to best estimate is given 

in Table 9-6. These values provide an indication of the variation in the shape and magnitude of the 

D2 component between WRZs. The full annual demand forecasts were used in the calculation of 

headroom uncertainty. 
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WRZ  WRZ Name Percent Change from Best 

Lower Upper 

8001 North Eryri Ynys Môn -11.54% 12.40% 

8012 Clwyd Coastal -21.94% 28.41% 

8014 Alwen Dee -18.20% 24.37% 

8020 Bala -14.45% 12.91% 

8021 Tywyn Aberdyfi -20.28% 11.22% 

8026 Blaenau Ffestiniog -11.20% 13.90% 

8033 Barmouth -14.91% 11.04% 

8034 Lleyn Harlech -12.72% 8.49% 

8035 Dyffryn Conwy -21.27% 28.28% 

8036 South Meirionnydd -14.61% 13.42% 

8101 Ross-on-Wye -11.49% 16.97% 

8102 Elan Builth -14.75% 11.77% 

8103 Hereford -15.60% 15.09% 

8105 Llyswen -13.71% 14.79% 

8106 Monmouth -21.83% 25.92% 

8107 Pilleth -11.09% 20.49% 

8108 Brecon Portis -10.46% 13.42% 

8110 Vowchurch -13.25% 14.46% 

8111 Whitbourne -21.20% 20.86% 

8121 SEWCUS -14.83% 16.79% 

8201 Tywi CU -14.59% 15.01% 

8202 MS Ceredigion -17.48% 18.34% 

8203 N Ceredigion -20.30% 23.28% 

8206 Pembrokeshire -16.77% 18.40% 

Table 9-6 Range of forecast demands at the end of the planning period (2039-2040) 
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9.4.3 D3 – Uncertainty of climate change impact on demand 

Uncertainty around the impact of climate change on demand is included under component D3 of 

headroom. The impact of climate change is already included within the demand forecast, so included 

here is only the uncertainty around that impact. 

Change factors on the baseline demand forecasts have been taken from CCDew for the EA Wales 

Region (see Tables 4-10 and Table 8-1 in Downing et al. 2003). The CCDew study produced change 

factors for demand for a range of sectors (domestic, industrial, agricultural, etc) for two timeslices: 

the 2020s (2011-40) and the 2050s (2041-70). They are based on predicted changes in climate (using 

the UKCIP02 climate projections (Hulme et al., 2002) and socio-economic scenarios of future water 

demand (using EA reference scenarios (EA, 2001)). The change factors were scaled to 1975 rather 

than the base year as CCDew climate change impact factors are unconventional in that they are 

applied to a reference scenario in the future, rather than to a baseline value in the present day.  

Therefore, demand in each year of the forecasts must first be calculated without climate change and 

then the percentage increases for that year for the appropriate climate change scenario should be 

applied. 

The factors apply to the 2020s and 2050s so a scaling approach has been used, similar to that set out 

in WRPG Section 3.3. For years before 2025 (the mid-point of the 2020s), the factors were linearly 

scaled from 1975 (the mid-point of the 1961-90 baseline period) to 2025. For post-2025 years, the 

factors for the 2050s were similarly scaled from 2055 (the mid-point of the 2050s) to 2025. The 

change factors taken from CCDew are Minimum, Mean and Maximum values (using the Medium-

High emission scenario and a combined Alpha and Beta future water demand scenario), which were 

used to generate a triangular distribution in the headroom model, normalised around zero. Some 

WRZ’s where the impact of climate change on demand is small has produced a marginal negative to 

this component. Where this has occurred a zero has been used so as not to influence the overall 

headroom assessment. 

9.4.4 D4 – Uncertainty of new demand-side schemes 

For leakage schemes the uncertainty in the amount of water saved has been represented as a 

triangular distribution, with a minimum value of -7.5% of the expected savings and a maximum value 

of 2.5% of the expected savings. 

For Water Efficiency Schemes the uncertainty in the amount of water saved has been represented as 

a triangular distribution, with minimum and maximum values of -7.5% - 2.5% respectively, which is 

consistent with the Final WRMP 2012. The resulting headroom may vary over the forecast period as 

the expected savings can vary throughout the scheme lifetime.  
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9.5 Summary of headroom component input assumptions 

Uncertainty component Distribution applied 

Supply-side 

S1 Vulnerable surface water licences Not applied 

S2 Vulnerable groundwater licences Not applied 

S3 Time limited licences Not applied 

S4 Uncertainty surrounding bulk-supply 

imports 

Not applied 

S5 Gradual source pollution Not applied 

S6 Supply-side uncertainty – source 

deployable output 

For sources assumed 

constrained by abstraction 

licence or infrastructure. 

Normal distribution: 5%ile, 

95%ile values taken as ± 5% 

of DO.  

  For sources not constrained 

by licence. 

Triangular distribution: 

minimum and maximum 

values taken as the 

difference between the 

baseline DO and the 

minimum and maximum 

DOs from the water 

resource system modelling, 

most likely value taken to be 

zero, i.e. no difference to 

baseline. 

S8 Climate change uncertainty – impact 

on supply 

Custom distribution of the variation from the best estimate 

using outputs from Future Flows or UKCP09 analyses as 

appropriate. The S8 and D3 components are assumed to be 

independent of each other (Section 9.3.3). 

S9 Uncertainty of new supply-side 

schemes 

Used in Final Planning headroom uncertainty only. For water 

resource schemes, normal distribution: 5%ile, 95%ile values 

taken as ± 5% of DO. 

Demand-side 

D1 Accuracy of sub-component demand 

data 

Normal distribution: 5%ile, 95%ile values taken as ± 5% of 

forecast demand. 

D2 Demand forecast uncertainty – 

water delivered - Households 

Triangular distribution: minimum and maximum values 

taken from the difference between the lower and upper 

estimates (respectively) and the best estimate from the 

demand forecasts or PCC and Population. 

D2 Demand forecast uncertainty – 

Water delivered -Non Household 

Triangular distribution: minimum and maximum values 

taken from the difference between the lower and upper 
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Uncertainty component Distribution applied 

Supply-side 

estimates (respectively) and the best estimate from the non 

household demand forecasts.  

D2-3 Demand forecasting – peak factors Triangular distribution: minimum and maximum ± 3.6%. 

D3 Climate change uncertainty – impact 

on demand 

Triangular distribution: minimum and maximum values 

taken from the difference between the lower and upper 

estimates (respectively) and best estimate from CCDew 

regional tables for Wales, with scaling factors based on EA 

WRPG Section 3.3. 

D4 Uncertainty of new demand-side 

schemes 

For leakage schemes, triangular distribution: minimum as --

7.5% of expected savings, maximum as 2.5% of expected 

savings. 

 

Water Efficiency schemes triangular distribution: minimum 

as -7.5% of expected savings, maximum as 2.5% of expected 

savings. 

Table 9-7 Summary of distribution types used for uncertainty components 

A summary of the input data assumptions is given in Table 9-7 above. 

 

9.6 Headroom uncertainty results 

The headroom application has been run for each WRZ under the DYAA and DYCP scenarios. The 

output from the application gives the probability distribution of headroom uncertainty for each year 

of the planning period.  Table 9-8 and Table 9-9 show the target headroom at the end of the 

planning period for each of three percentiles; the first table as a percentage of DO and the second 

table as Ml/d values. Comprehensive tables and graphs of headroom uncertainty are included in 

Appendix J. 
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WRZ DYAA target headroom (Ml/d) DYCP target headroom (Ml/d) 

Ref Name 95% 85% 75% 95% 85% 75% 

8001 North Eryri Ynys Môn 15.47 11.52 9.47 14.24 9.91 8.21 

8012 Clwyd Coastal 3.80 2.82 2.19 4.21 2.95 2.16 

8014 Alwen Dee 5.98 3.94 2.79 7.08 4.56 3.12 

8020 Bala 0.07 0.04 0.03 0.10 0.06 0.04 

8021 Tywyn Aberdyfi 0.76 0.55 0.41 1.16 0.85 0.64 

8026 Blaenau Ffestiniog 0.18 0.13 0.11 0.19 0.13 0.09 

8033 Barmouth 0.45 0.35 0.27 0.67 0.52 0.39 

8034 Lleyn Harlech 1.83 1.42 1.13 2.15 1.67 1.31 

8035 Dyffryn Conwy 3.09 2.13 1.49 5.02 3.68 2.85 

8036 South Meirionnydd 0.12 0.07 0.04 0.16 0.10 0.06 

8101 Ross-on-Wye 0.43 0.30 0.21 0.66 0.45 0.32 

8102 Elan Builth 0.29 0.17 0.09 0.41 0.24 0.13 

8103 Hereford 2.86 1.78 1.12 3.64 2.25 1.39 

8105 Llyswen 0.18 0.11 0.07 0.21 0.13 0.09 

8106 Monmouth 0.43 0.29 0.20 0.58 0.38 0.26 

8107 Pilleth 0.21 0.15 0.11 0.28 0.20 0.15 

8108 Brecon Portis 0.19 0.10 0.05 0.23 0.13 0.07 

8108 Brecon Portis- ROC 0.22 0.14 0.10 0.28 0.18 0.12 

8110 Vowchurch 0.13 0.08 0.05 0.18 0.11 0.07 

8111 Whitbourne 0.40 0.25 0.16 0.56 0.35 0.22 

8121 SEWCUS 42.92 29.02 20.66 45.95 30.77 21.28 

8121 SEWCUS-ROC 47.56 34.43 26.54 54.42 39.26 30.20 

8201 Tywi CU 16.18 10.62 7.26 18.45 11.65 7.52 

8202 MS Ceredigion 1.48 0.96 0.63 2.08 1.36 0.92 

8203 N Ceredigion 1.53 1.18 0.97 1.80 1.39 1.13 

8206 Pembrokeshire 28.58 18.55 14.99 35.89 22.47 17.87 
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WRZ DYAA target headroom (Ml/d) DYCP target headroom (Ml/d) 

Ref Name 95% 85% 75% 95% 85% 75% 

8206 Pembrokeshire-ROC 14.35 12.61 11.49 19.17 16.86 15.37 

Table 9-8 Headroom uncertainty as DO in 2039-40 for three different percentiles  

 

 

WRZ 
DYAA target headroom (%DO) DYCP target headroom (%DO) 

Ref Name 
95% 85% 75% 95% 85% 75% 

8001 North Eryri Ynys Môn 30.6% 22.8% 18.7% 28.2% 19.6% 16.2% 

8012 Clwyd Coastal 14.6% 10.8% 8.4% 16.2% 11.4% 8.3% 

8014 Alwen Dee 10.5% 6.9% 4.9% 12.4% 8.0% 5.5% 

8020 Bala 4.2% 2.5% 1.5% 5.8% 3.4% 2.0% 

8021 Tywyn Aberdyfi 44.7% 32.8% 24.4% 68.6% 50.5% 37.8% 

8026 Blaenau Ffestiniog 6.0% 4.5% 3.7% 6.6% 4.4% 3.1% 

8033 Barmouth 21.6% 16.8% 13.0% 31.8% 24.7% 18.8% 

8034 Lleyn Harlech 9.6% 7.5% 6.0% 11.3% 8.8% 6.9% 

8035 Dyffryn Conwy 8.6% 5.9% 4.1% 13.9% 10.2% 7.9% 

8036 South Meirionnydd 5.1% 3.1% 1.8% 6.8% 4.1% 2.5% 

8101 Ross-on-Wye 6.9% 4.8% 3.4% 10.6% 7.2% 5.1% 

8102 Elan Builth 4.5% 2.6% 1.5% 6.4% 3.6% 2.0% 

8103 Hereford 5.8% 3.6% 2.3% 7.4% 4.6% 2.8% 

8105 Llyswen 4.0% 2.5% 1.6% 4.8% 3.0% 2.0% 

8106 Monmouth 7.3% 4.9% 3.3% 9.8% 6.5% 4.4% 

8107 Pilleth 7.0% 5.0% 3.8% 9.4% 6.6% 5.0% 

8108 Brecon Portis ROC 5.3% 3.4% 2.4% 6.7% 4.3% 3.0% 

8110 Vowchurch 5.5% 3.5% 2.3% 7.5% 4.7% 3.1% 

8111 Whitbourne 7.7% 4.9% 3.0% 10.9% 6.8% 4.2% 

8121 SEWCUS 9.8 6.7 4.7 10.5 7.1 4.9 

8121 SEWCUS ROC 11.6% 8.4% 6.5% 13.3% 9.6% 7.4% 

8201 Tywi CU 6.7% 4.4% 3.0% 7.6% 4.8% 3.1% 

8202 MS Ceredigion 6.2% 4.0% 2.6% 8.7% 5.7% 3.8% 

8203 N Ceredigion 12.0% 9.2% 7.6% 14.1% 10.9% 8.9% 

8206 Pembrokeshire 36.0 23.3 18.9 45.2 28.3 22.5 

8206 Pembrokeshire ROC 20.2% 17.7% 16.2% 26.9% 23.7% 21.6% 
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Table 9-9 Headroom uncertainty as percentage of DO in 2039-40 for three different 
percentiles  

DYAA headroom uncertainty at the 95 percentile ranges from around 5% to over 40% for Tywyn 

Aberdyfi (60% for DYCP). The variation in headroom uncertainty between the WRZs depends 

primarily on: 

 The presence, magnitude and direction of any climate change impact on WRZ DO; 

 The range of variation in the demand forecast over the planning horizon; and, 

 The magnitude and direction of uncertainty in WRZ DO introduced as a result of specific 

water resource modelling, rather than the use of a generic factor. 

The Table 9-10 summarises, and provides a short commentary, for the five WRZ’s with the highest 

headroom uncertainties, and for SEWCUS, our largest WRZ.  

WRZ Name Headroom Uncertainty Drivers 

Tywyn Aberdyfi  

 

This is a relatively small WRZ with a large range of climate change uncertainty 

from the application of the FF flow time series to the water resource model.  The 

uncertainty is highly skewed towards a reduction in DO. 

North Eryri Ynys Môn NEYM is a mid sized WRZ also has a large unidirectional climate change 

component on DO which is combined with uncertainty derived from the inflow 

time-series. 

Barmouth Like Tywyn Aberdyfi, Barmouth is a relatively small WRZ with DO sensitive to the 

inflow time-series.  Again, the climate change variation in DO is large and skewed 

to a reduction from the baseline, but there is a small positive element to the 

distribution. 

Pembrokeshire Pembrokeshire also has a large unidirectional climate change component on DO 

(sensitive to the inflow time series), and hence a large headroom uncertainty.  

SEWCUS Increasing headroom uncertainty over the planning period is driven by the D2 and 

S8 components falling S6 component ensures that the uncertainty across the 

planning period remains steady while taking account of the reducing target 

profile. 

Table 9-10 Summary of the WRZ’s with the highest headroom uncertainties 
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9.7 Company risk profile and baseline target headroom  

The target headroom used in each year of the supply-demand balance depends on the level of risk 

that we consider to be acceptable, which amounts to the level of uncertainty we are prepared to 

accept in target headroom. 

For this Plan we have chosen a risk profile that reflects our corporate approach to risk management, 

whilst also taking account of the feedback from the EA, to accept a greater level of risk towards the 

end of the planning period. This profile represents a balance between being overly cautious, which 

would be very expensive, and overly optimistic.  

Following the consultation with the former EA Wales, our chosen profile accepts higher levels of risk 

in the future, as the uncertainties for which headroom allows will become smaller over time. The 

95th percentile represents a 5% risk that available supplier will be unable to meet demands plus 

target headroom, the 90th percentile represents a 10% risk, the 75th percentile represents a 25 % risk 

etc.  

The headroom risk profile chosen is shown in Table 9-10, as well a comparison with the Final WRMP 

2012 risk profile. 

Years FWRMP 2012 risk profile This Plan profile 

2011/12 – 2019/20 95% 95% 

2020/21 – 2024/25 95% 90% 

2025/26 – 2029/30 95% 85% 

2030/31 – 2034/35 95% 80% 

2035/36 – 2039/40 95% 75% 

Table 9-10 Headroom risk profile used in this plan compared to FWRMP 2012 

 

By choosing a reducing headroom profile, our expectation is that this will allow us sufficient time to 

improve our understanding of the water resource zones, and we will have time to address any 

deficits within the planning period so it would not be appropriate to drive a deficit from headroom 

forecasts should it remain a requirements for a continued very high percentage certainty over the 

planning period.  

As an indication, Figure 9-1 gives an example of a reducing DO over the planning period, created as a 

result of an increasing risk in headroom i.e. decreasing certainty. 
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Figure 9-1 Example of the Impact of Reducing Headroom Risk Profile  

 

9.7.1 Component contributions to target headroom 

Figure 9-2 to Figure 9-6 illustrates the relative contribution of headroom components to target 

headroom for selected WRZs that cover the full range of climate change influences on headroom in 

our supply area.  Figure 9-7to Figure 9-11 illustrate the split between climate change uncertainty and 

all other headroom components for the same WRZs. 
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Figure 9-2 Headroom components as a percentage of target headroom – Tywyn Aberdyfi DYAA 
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Figure 9-3 Headroom components as a percentage of target headroom – SEWCUS DYAA 

Figure 9-4 Headroom components as a percentage of target headroom – Bala  DYAA 
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Figure 9-5 Headroom components as a percentage of target headroom – Pembrokeshire DYAA 

 

Figure 9-6 Headroom components as a percentage of target headroom – South Meirionydd DYAA 
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Figure 9-7 Comparison of climate change and other uncertainties in target headroom – Tywyn 
Aberdyfi 

 

Figure 9-8 Comparison of climate change and other uncertainties in target headroom – 
SEWCUS 
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Figure 9-9 Comparison of climate change and other uncertainties in target headroom – North 
Eyri Ynys Mon 

 

Figure 9-10 Comparison of climate change and other uncertainties in target headroom – 
Brecon Portis 
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Figure 9-11 Comparison of climate change and other uncertainties in target headroom – Bala 

 

Figure 9-12 Comparison of climate change and other uncertainties in target headroom – 
Pembrokeshire 

 

9.8 Reducing headroom uncertainty 

In general, the magnitude of headroom uncertainty for the Plan has reduced from that used for the 

FWRMP 2012 to a level of around 5% of DO. This change reflects a combination of changes to the 

demand side and supply side input data. For those WRZs where DO is affected by climate change this 

can make a significant contribution to headroom. 

The value of target headroom selected from the distribution of headroom uncertainty calculated for 

each WRZ will vary depending on the level of confidence for each of the headroom components in 

that WRZ. For example, in some WRZs there is only a single source providing water, and in 

circumstances where DO is licensed rather than hydrology constrained, there will be much lower 
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uncertainty in the supply-side components. In these circumstances choosing a smaller percentile of 

headroom uncertainty for target headroom could be appropriate. In this respect the below 

subsections outline what subcomponents could contribute to uncertainty within the supply side and 

demand side components.  

9.8.1 Supply-side uncertainties 

There will always be some uncertainty associated with the measurement of river flows and the 

hydrological variables used as inputs to rainfall-runoff models (rainfall, evaporation, and river flows 

used for calibration and verification), hydrological modelling errors, and measurements of raw water 

abstraction that are the basis for recording compliance against licensed quantities. The generic value 

of plus or minus five per cent of DO used for FWRMP 2012 is still considered to be an appropriate 

value for component S6 to account for these elements of uncertainty, especially for those WRZs that 

are abstraction licence constrained rather than hydrologically constrained. 

Where more detailed modelling has been undertaken with associated sensitivity analysis for other 

WRZ’s then there may be the basis for different assumptions, possibly with a broader range of values 

and different distribution. 

The magnitude and direction of uncertainty in DO from climate change comes directly from the 

methodology specified in WRPG and the suite of climate change scenarios that adherence to the 

guideline requires. With new sets of climate change projections, possibly combined with revised 

methodologies, this contribution may change. Reducing the contribution of the S8 component to 

target headroom would depend on the generation and acceptance of a new suite of projections, 

combined with possible changes to methodology. There is always the possibility that this would have 

the effect of increasing, rather than reducing, the contribution of component S8. 

There are no measures that we could adopt to reduce the contribution of S8 within the current 

WRPG guidance. 

9.8.2 Demand-side uncertainties 

With improvements in meter technology, real-time monitoring and other ICA developments, there is 

the possibility that uncertainty around the measurement of distribution input and hence D1 could be 

reduced in the future, however this is a relatively small contributor to headroom uncertainty. 

The range of demand forecasts arises from projections of population and housing, the state of the 

national and local economy, and assumptions about customer behaviour. Our understanding of 

future social norms and economic conditions will always be uncertain, therefore demand forecast 

uncertainty is always likely to be an important factor in headroom uncertainty and will largely 

remain beyond any water company’s influence. 

The uncertainty associated with climate change impacts on demand forecasts is based on the 

‘CCDew methodology’, which is now over ten years old. It is based on early climate change 

projections and was restricted to average demands only. Any changes to the assessment and hence 

magnitude of and direction of D3 would therefore depend on any new scenarios and the 
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development of a new methodology that would need to be adopted by the industry and 

incorporated into the WRPG. 

9.9 Main drivers for headroom uncertainty  

Table 9-11below summarises the greatest sources of headroom uncertainty in each water resource 

zone across the planning period. These are considered to be the main contributors to the overall 

headroom uncertainty during the stated year. 

Water Resource Zone 2019 2029 2039 

 
Annual 

Average 
Critical 
Period 

Annual 
Average 

Critical 
Period 

Annual 
Average 

Critical 
Period 

NEYM S-8 S-8 S-8 S-8 S-8 S-8 

Clwyd Coastal S-6 D-2 D-2 D-2 D-2 D-2 

Alwen Dee D-2 D-2 D-2 D-2 D-2 D-2 

Bala S-6 S-6 D-2 D-2 D-2 D-2 

Tywyn Aberdyfi S-8 S-8 S-8 S-8 S-8 S-8 

Blaenau Ffestiniog S-8 D-2 S-8 S-8 S-8 S-8 

Barmouth S-8 S-8 S-8 S-8 S-8 S-8 

Lleyn Harlech S-8 S-8 S-8 S-8 S-8 S-8 

Dyffryn Conwy S-6 D-2 D-2 D-2 D-2 D-2 

South Meirionydd S-6 D-2 D-2 D-2 D-2 D-2 

Ross D-2 D-2 D-2 D-2 D-2 D-2 

Elan Builth S-6 S-6 S-6 S-6 D-2 D-2 

Hereford S-6 S-6 S-6 D-2 D-2 D-2 

Llyswen S-6 S-6 S-6 S-6 S-6 D-2 

Monmouth S-6 S-6 D-2 D-2 D-2 D-2 

Pilleth D-2 D-2 D-2 D-2 D-2 D-2 

Brecon Portis (RoC) D-2 D-2 D-2 D-2 D-2 D-2 

Vowchurch S-6 D-2 D-2 D-2 D-2 D-2 

Whitbourne D-2 D-2 D-2 D-2 D-2 D-2 

SEWCUS (RoC) S-6 D-2 S-8 S-8 S-8 S-8 

Tywi CU S-6 S-6 D-2 D-2 D-2 D-2 

Mid and South Ceredigion S-6 S-6 D-2 D-2 D-2 D-2 

North Ceredigion S-8 S-8 S-8 S-8 S-8 S-8 

Pembrokeshire (RoC) S-8 S-8 S-8 S-8 S-8 S-8 

Table 9-11 The Greatest sources of headroom uncertainty in each water resource zone across 
the planning period 

Table Key:  S6 - Accuracy of supply-side data 

  S8 – Climate change uncertainty – impacts on supply 

  D2 – Demand forecasting – peak factors 
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9.10 Final Planning Headroom uncertainty 

The Final Planning headroom builds on the Baseline headroom with the addition of the S9 and D4 

components, which represent the uncertainty associated with the DO’s and demand savings of the 

options selected by the optimisation model. 

The following 5 WRZ’s have a Supply-Demand Balance(SDB) deficit forecast requiring investment in 

options and are further considered in this section: 

 Brecon Portis 

 Tywyn Aberdyfi 

 North Eryri Ynys Mon 

 Pembrokeshire 

 SEWCUS 

 

9.10.1 Final Planning Outputs 

The volumetric contribution of the options considered for these WRZs are all relatively small in 

comparison to the overall WRZ supply and demand. Based on the input distributions chosen to 

represent D4 and S9 components, as well as the risk profile discussed in 9.7, it is expected that the 

Final Planning headroom should be slightly greater than the Baseline Headroom. It is not expected 

that there will be a large change in headroom between Baseline and Final Planning. The purpose of 

calculating the Final Planning headroom is to confirm that the options selected by the investment 

model can still meet the SDB deficit when taking into account the new assessment of target 

headroom that now includes uncertainty around the new schemes. Table 9-12 shows the impact of 

the risk profile at 2039-40 for each of the deficit WRZ’s.  Table 9-13 shows the difference between 

baseline and final planning for each of the deficit WRZ’s. 
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WRZ 2039-2040 

DYAA target headroom (Ml/d) DYCP target headroom (Ml/d) 

Ref Name 95% 85% 75% 95% 85% 75% 

8001 North Eryri Ynys Môn 15.57 11.55 9.49 14.26 9.93 8.22 

8021 Tywyn Aberdyfi 0.76 0.56 0.42 1.16 0.86 0.64 

8108 Brecon Portis - RoC 0.22 0.14 0.10 0.28 0.18 0.12 

8206 Pembrokeshire - RoC 14.40 12.67 11.56 19.22 19.96 15.48 

8121 SEWCUS - RoC 47.64 34.44 26.63 53.94 39.09 30.12 

Table 9-12 Target headroom in 2039-40 for three percentiles 

 

WRZ 2039-2040 

DYAA target headroom (Ml/d) DYCP target headroom (Ml/d) 

Ref Name 95% 85% 75% 95% 85% 75% 

8001 North Eryri Ynys Môn 0.101 0.027 0.021 0.023 0.020 0.015 

8021 Tywyn Aberdyfi 0.001 0.004 0.004 0.003 0.001 0.003 

8108 
Brecon Portis - RoC 0.002 0.000 -0.001 -0.003 0.000 0.000 

8206 Pembrokeshire - RoC 0.047 0.055 0.067 0.050 0.097 0.107 

8121 SEWCUS - RoC 0.075 0.055 0.067 0.050 0.097 0.107 

Table 9-13 Difference in target headroom between Final Planning and Baseline in Ml/d 
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10 Baseline supply-demand balance 
Detailed baseline supply-demand balances are provided in the Plan tables in Appendix A, by WRZ.  

This chapter contains zonal overviews for each of the 24 WRZs, along with the baseline demand 

balance position identified for: 

 The draft 2013 Plan; and, 

 This Plan. 

10.1 Definition 

The water supply demand balance for a WRZ can be summarised by the following equation: 

Supply Demand Balance = Water Available For Use – Dry Weather Demand – Target Headroom 

Where: 

 Water Available For Use (WAFU) is the amount of water that can be reliably supplied from 

our water sources during prolonged dry weather (Chapter 5); 

 Dry weather demand is the total customer demand for water and leakage during prolonged 

dry weather (Chapter 8); and, 

 Target Headroom is the calculated allowance for uncertainties that are outside the control of 

the company (Chapter 9). 

If the supply demand balance in a WRZ is positive, then there is an adequate supply of water to meet 

forecast demand in that WRZ and achieve our planned Levels of Service. However, if the supply 

demand balance is negative for any future years then a combination of supply enhancement and/ or 

demand reduction measures will be required to maintain an adequate supply demand balance. 

Otherwise temporary use bans and/ or other drought measures are likely to be required more 

frequently than our planned LoS to maintain supply. Figure 10-1 illustrates the principles of supply-

demand balance analysis. 
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Figure 10-1 Principles of the supply demand balance 

By definition shortfalls in supply against demand can be produced by a number of factors which 

impact upon: 

 Forecast increases in demand 

a. Change to population growth.  

b. Other economic influences. 

 Reductions in WAFU due to: 

a. Abstraction licence reductions; 

b. The impact of climate change over the planning period; 

c. An improved assessment of supply capability which indicates a reduction in WAFU; 

d. Changes to bulk supply or zonal transfers; 

e. Changes to the outage or losses associated with treatment works operational use 

and raw water loss estimates (See chapter 5) 

 An increased Target Headroom requirement. This could be due to the many factors on which 

target headroom is derived. This including the risk of climate change (see chapter 7) 

Since the production of the Draft Plan we have updated a number of the supply demand balance 

components. The supply demand balance within each WRZ has been evaluated over both the 

‘annual average’ and ‘critical period’ planning scenarios with each component calculated as a dry 

year estimate. . 
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10.2 Draft Plan position 

The Draft Plan incorporated the UKCP09 forecasts, climate change, and had all ready embedded the 

EA’s (now NRW) sustainability reductions into our calculations (as was all ready the case from the 

Final 2012 WRMP), as well as improvements in methodology to components of the supply demand 

balance including deployable output and demand.  

The supply demand balance assessment led to six WRZs (Brecon Portis, SEWCUS and Pembrokeshire, 

North Eyri Ynys Mon, Tywyn Aberdyfi and South Meirionnydd) falling into a potential supply deficit 

over the next 25 years. 

An options appraisal was undertaken to determine the optimum way of resolving these supply 

deficits. The Table 10-1 below summarises the FWRMP 2012 deficit zones.  

Zone Max. deficit 

over 

planning 

period (Ml/d) 

First year of 

deficit 

Reasons for deficit 

Pembrokeshire 8.8 2018/2019 Review of Consents driven licence changes 

Climate Change impact on Target Headroom and DO 

North Eryri Ynys 

Môn 

3.7 2023/2024 Climate Change impact on Target Headroom and DO 

Revised demand forecast and base year position 

Brecon Portis 1.5 2015/2016 Review of Consents limiting abstraction at low flows. 

Revised demand forecast and base year position 

Improved DO assessment from new WR model 

development. 

Tywyn Aberdyfi 1.03 2015/2016 Climate Change impact on Target Headroom and DO 

Revised demand forecast and base year position 

South 

Meirionnydd 

0.04 2015/2016 Revised demand forecast and base year position 

Bala 0.09 2015/2016 Revised demand forecast and base year position 

Table 10-1 The 2012 Final Plan supply demand balance position 

10.3 Final Plan position 

The following sections provide a summary of each of our WRZ. These outline the Plan position and 

the Plan position for the supply-demand balance as well as identifying the current WRZ Level of 

Service.   

Our supply demand balance calculations for the Plan takes into account the methodologies 

mentioned within the Draft Plan position, as well as further developments and our latest SDB 

component data sets which include some refinement in DO, climate change impacts, demand 

forecasting, and target headroom which is outlined in the relevant earlier chapters. 
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Deficits at some point in the next 25 years are forecast for five WRZs, as set out in Figure 10-2and 

Table 10-2.  

Zone Max. deficit 

over 

planning 

period (Ml/d) 

First year of 

deficit 

Reasons for deficit 

Pembrokeshire 11.98 2018/2019  Review of Consents driven licence changes 

 Climate Change impact on Target Headroom and DO 

 Revised demand forecast and base year position 

 Improved DO assessment from new WR model 

development. 

North Eryri Ynys 

Môn 

3.99 2024/2025  Climate Change impact on Target Headroom and DO 

 Revised demand forecast and base year position 

Brecon Portis 0.25 2015/2016  Review of Consents limiting abstraction at low flows. 

 Revised demand forecast and base year position 

 Improved DO assessment from new WR model 

development. 

Tywyn Aberdyfi 0.88 2015/2016  Climate Change impact on Target Headroom and DO 

 Revised demand forecast and base year position 

SEWCUS (RoC) 0.51 2039/2040  Review of Consents limiting abstraction at low flows. 

 Climate change impact on Target Headroom and DO 

 Revised demand forecast and base year position 

 Improved DO assessment from new WR model 

development. 

Table 10-2 The Plan supply demand balance position 
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Figure 10-2 Surplus and deficit zones in the Final Plan 
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10.4 8001 North Eryri Ynys Môn 

The area covered by this WRZ includes the mainland adjacent to the 

Menai Straits (North Eryri) and Ynys Môn (Anglesey).  

Water is supplied from five impounding reservoirs; on the mainland 

Ffynnon Llugwy, Llyn Cwellyn and Llyn Marchlyn Bach and on Ynys 

Mon, Llyn Alaw and Llyn Cefni.   

The resources are operated conjunctively with the ability to feed 

water from the mainland to parts of the island from the gravity 

resources of Llyn Cwellyn, Ffynnon Llugwy and Llyn Marchlyn Bach 

when storage allows.  As storage declines, the area of Ynys Môn 

supported from the mainland is reduced and the area supported by Llyn Alaw and Llyn Cefni 

increases.  This method makes use of the sustainable gravity sources when they are available and 

reduces the amount of pumping required across the island.   

There are no exports or imports of water for North Eryri Ynys Môn. 

10.4.1 Draft Plan Status 

The zone was forecast to be in deficit under both the annual average and critical period planning 

scenarios. Under the annual average scenario the zone falls into deficit in 2023/24 with the 

maximum deficit of 3.69 Ml/d by 2029/30. Under the critical period scenario the zone falls into 

deficit in 2023/24 to a maximum of 2.53 Ml/d by 2029/30. The deficit in the zone has been driven by 

the incorporation of the updated UKCP09 climate change methodology into our supply calculations. 

The predicted impacts of climate change in this zone are to reduce the available water for supply as 

a result of lower rainfall and consequent lesser refill of reservoirs. 

10.4.2 Current Status 

The zone is forecast to fall into deficit from 2024/25 under the annual average scenario and from 

2026/27 under the critical period scenario, with a maximum deficit falling by 2039/2040 of 3.99 

Ml/d, and 2.66 Ml/d respectively. The difference compared to the draft Plan position and also the 

reason for the identified deficit is the improved demand forecast and the climate change impact on 

headroom. 
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Figure 10-3 NEYM Annual Average SDB position 2015 – 2040 

 

Figure 10-4 NEYM Critical Period SDB position 2015 – 2040 
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10.5 8012 Clwyd Coastal 

The area of this WRZ covers the coastal region from Prestatyn to 

Colwyn Bay and then further inland to St. Asaph.  The WRZ is 

supplied by the two WTWs at Glascoed and Trecastell. Trecastell 

WTW is supplied solely from a spring source at Ffynnon Asaph, 

however, the spring is occasionally affected by turbidity during which 

time the Prestatyn area is supplied from Glascoed WTW. 

All the other sources feed into Glascoed WTW which then serves the 

majority of the WRZ.  The sources are a river abstraction from the 

Afon Aled at the Bryn Aled Pumping Station which is supported by 

river regulation releases from the Aled Isaf and Llyn Aled Reservoirs.  

Abstracted water from the Afon Aled is held in the Plas Uchaf Reservoir which effectively provides 

bank-side storage.  This arrangement is the subject of a Section 20 Operating Agreement between 

DCWW and NRW. The other main source supplying Glascoed WTW is an abstraction from Llannerch 

boreholes which is supported from the artesian and pumped boreholes at Llanynys and Pont 

Glanywern, Ruthin, Plas yr Esgob, Llwyn Isaf and Efail Newydd via the River Clwyd. 

There are no exports or imports of water for Clwyd Coastal. 

 

10.5.1 Draft Plan Status 

Only the annual average planning scenario was reported for this zone. The annual average planning 

scenario was in surplus throughout the planning period to maximum of 2.22 Ml/d in 2025/26. 

 

10.5.2 Current Status 

Only the Annual Average planning scenario is reported for this zone. The annual average planning 

scenario is in surplus throughout the planning period to maximum of 2.68 Ml/d in 2020/21. 
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Figure 10-5 Clwyd Coastal Annual Average SDB position 2015 – 2040 
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10.6 8014 Alwen Dee 

The area of this WRZ stretches from the floodplains of the River 

Dee at Llangollen to the coastal waters at Prestatyn and the 

industrial complexes on Deeside.  The normal supply operation is to 

meet demand from a combination of water from Bretton WTW 

(supplied from the River Dee abstraction at Poulton) and from 

Alwen WTW supplied from Alwen Reservoir. 

The River Dee is a regulated source and is managed in accordance 

to the Dee General Directions which are the responsibility of NRW, 

supported by the three major water companies in the area (DCWW, 

Dee Valley and United Utilities) and also by the Canal & River Trust.   

The purpose of the Directions is (amongst other things) to manage the river regulation releases from 

Llyn Celyn and Llyn Brenig in the headwaters of the Dee for abstraction by the three water 

companies and the Canal & River Trust (to the Llangollen Canal) in the lower part of the catchment. 

There is an export of water from the WRZ to Dee Valley Water which enables them to supply 

domestic properties in that particular area. 

 

10.6.1 Draft Plan Status  

Only the annual average planning scenario was reported for this zone. The annual average planning 

scenario was in surplus throughout the planning period to maximum of 8.64 Ml/d in 2039/40. 

 

10.6.2 Current Status 

Only the annual average planning scenario is reported for this zone. The annual average planning 

scenario is in surplus throughout the planning period to maximum of 7.07Ml/d in 2035/36. 



 

Page | 180 

Dŵr Cymru Welsh Water Water Resources Management Plan, April 2014 

 

 

Figure 10-6 Alwen Dee Annual Average SDB position 2015 – 2040 
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10.7 8020 Bala 

The small WRZ of Bala covers the town of Bala and the immediate 

surrounding area.  In terms of population, this is the smallest of 

DCWW’s WRZs, with approximately 3,500 customers, although it 

is subject to significant growth through tourism during the 

summer months. 

The WRZ is served from a single impounding reservoir, Llyn 

Arenig Fawr.  The live storage of the reservoir is 1629 Ml.  There 

is no compensation water requirement and we are licensed to 

abstract 2.27 Ml/d (829.6 Ml/yr).   

There are no exports or imports of water for Bala. 

10.7.1 2012 Draft Plan Status 

The zone was forecast to be in deficit under both the annual average and critical period planning 

scenarios. Under the annual average scenario the zone falls into deficit in 2015/16 reaching a 

maximum deficit of 0.06 Ml/d in 2019/20. Under the critical period scenario the zone drops into 

deficit in 2015/16 to a maximum of  0.09 Ml/d by 2019/20. 

10.7.2 Current Status 

The zone is forecast to remain in surplus under both the annual average and critical period planning 

scenarios, with a maximum surplus of 0.33 Ml/d from 2035/36 onwards, and of 0.42 Ml/d for 

2036/37 and 2037/38 respectively. 

The change from the draft position is largely a result of improved demand forecasting, and 

associated headroom changes. 
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Figure 10-7 Bala Annual Average SDB position 2015 – 2040 

 

10.7.3 Zonal Level of Service 

>1 in 91 years  

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

M
lD

Total WAFU Demand plus Target Headroom



 

Page | 183 

Dŵr Cymru Welsh Water Water Resources Management Plan, April 2014 

10.8 8021 Tywyn Aberdyfi 

The WRZ covers the small coastal area around the towns of 

Tywyn and Aberdyfi, supplying approximately 5000 people from 

two small river abstractions; on the Afon Fathew and the Nant 

Braich-y-Rhiw.  

The Nant Braich-y-Rhiw source is subject to a Hands-Off-Flow 

condition that comes into operation during most summer 

periods.  The abstraction from the Afon Fathew is licensed for 2.6 

Ml/d. 

There are no exports or imports of water for Tywyn Aberdyfi. 

10.8.1 Draft Plan Status 

The zone was forecast to be in deficit under both the annual average and critical period planning 

scenarios. Under the annual average scenario the zone fell into deficit in 2015/16 reaching a 

maximum deficit of 0.68 Ml/d in 2029/30. Under the critical period scenario the zone fell into deficit 

in 2015/16 to a maximum of 1.02 Ml/d by 2030/31. 

10.8.2 Current Status 

The zone is forecast to be in deficit under both the annual average and critical period planning 

scenarios, falling into deficit and reaching a maximum deficit from 2015/16 and 0.61 Ml/d in 

2039/40, and from 2016/17 and 0.88 Ml/d by 2039/40 respectively. 

The revised supply demand balance in the zone has been driven by the impacts from climate change 

on headroom as well as improvements in demand forecasting and the base year position. 
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Figure 10-8 Tywyn Aberdyfi Annual Average SDB position 2015 – 2040 

 

 

Figure 10-9 Tywyn Aberdyfi Critical Period SDB position 2015 – 2040 
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10.9 8026 Blaenau Ffestiniog 

This WRZ covers the village and surrounding area of Blaenau 

Ffestiniog. Blaenau Ffestiniog WRZ is a single-source zone 

comprised of Llyn Morwynion which supplies Garreglwyd WTW. 

Llyn Morwynion is supported by a river abstraction from the 

nearby River Gam to aid refill during the winter months. 

There are no exports or imports of water for Blaenau Ffestiniog. 

10.9.1 Draft Plan Status  

Only the annual average planning scenario was reported for this 

zone. The zone is in surplus throughout the whole planning 

period, reaching a maximum of 0.85 Ml/d in 2035/36. 

10.9.2 Current Status 

Only the annual average scenario is reported for this zone. The zone is in surplus throughout the 

whole planning period, reaching a maximum of 0.93 Ml/d in a number of years including 2020/21, 

2021/22, 2022/2023, and 2025/26. 

 

 

Figure 10-10 Blaenau Ffestiniog Annual Average SDB position 2015 – 2040 
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10.10 8033 Barmouth 

The area of Barmouth WRZ covers the coastal region from Harlech 

to Barmouth. This small WRZ is served from a single impounding 

reservoir, Llyn Bodlyn, which feeds Eithinfynydd WTW.  Peak 

demands (caused primarily by influxes of tourists) during dry 

periods often approach the daily abstraction licence limit.  

There is an internal transfer of water between the Lleyn Harlech 

WRZ and the Barmouth WRZ (this was delivered as part of the 

Rhiw Goch scheme to solve the 2006 WRMP deficit), is summarised 

in the Lleyn Harlech section, to help meet a supply demand deficit 

in this WRZ. 

10.10.1 Draft Plan Status 

Only the annual average planning scenario was reported for this zone. The annual average planning 

scenario was in balance throughout the planning period due to the transfer from Lleyn Harlech WRZ. 

10.10.2 Current Status 

Only the annual average planning scenario is reported for this zone. The annual average planning 

scenario was very mildly in surplus through the planning period, until reaching a balanced state from 

2026/27, from which point the interzonal transfer is forecast to be required, until the end of the 

planning period. 

 

Figure 10-11 Barmouth Annual Average SDB position 2015 – 2040 
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10.11 8034 Lleyn Harlech 

This WRZ covers the entire Lleyn Peninsula and the coastal strip south 

to Harlech.  The WRZ can be divided into two systems: 

 the northern ‘Lleyn’ system of Llyn Cwmystradllyn, Llyn Cwm 

Dulyn and Afon Dwyfor; and 

 the southerly ‘Cilfor – Harlech’ system of Llyn Eiddew Mawr 

and Llyn Tecwyn Uchaf.  

The operation of Llyn Cwmystradllyn, in combination with the 

abstraction from the regulated Afon Dwyfor at Dolbenmaen pumping 

station, is the subject of a Section 20 Operating Agreement with NRW.   

The abstraction rate from Llyn Eiddew Mawr was previously constrained to 1 Ml/d by the hydraulic 

capacity of the raw water main, which runs from the reservoir to Rhiw Goch WTW, and the WTW 

was also limited in its treatment capacity to 1.2 Ml/d.    A capital scheme was completed in recent 

years to resolve the supply constraints associated with this raw water main and WTW, which now 

allows treatment of up to the source licensed limit of 2.27 Ml/d. 

There is an inter-zonal export of water from the Lleyn Harlech WRZ to the Barmouth WRZ, as part of 

the Rhiw Goch scheme summarised above, to help meet a supply demand deficit in Barmouth WRZ.  

There is no routine import of water, but the Rhiwgoch link has also been designed to offer 

operational support from Barmouth WRZ to Lleyn Harlech WRZ when required. 

10.11.1 Draft Plan Status 

Using only the annual average scenario, the zone was in surplus throughout the whole planning 

period, reaching a maximum of 4.79 Ml/d in 2015/16. 

10.11.2 Current Status 

Only the annual average planning scenario is reported for this zone. The zone is in surplus 

throughout the whole planning period, reaching a maximum of 5.38 Ml/d in 2021/22.
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Figure 10-12 Lleyn Harlech Annual Average SDB position 2015 – 2040 
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10.12 8035 Dyffryn Conwy 

The area of this WRZ stretches from the coastal region of Llandudno, 

inland to the Snowdonia National Park close to Blaenau Ffestiniog.  

The area is supplied solely from the two reservoirs of Llyn Cowlyd and 

Llyn Conwy. 

The principal resource is Llyn Cowlyd which feeds Bryn Cowlyd WTW.  

The storage in Llyn Cowlyd is managed between DCWW and RWE 

Innogy, who operate a Hydro Electric Power scheme.  Of the storage, 

53% is for DCWW’s exclusive use and 47% is shared between Welsh 

Water and RWE Innogy.  

Llyn Conwy is the secondary source in the WRZ. The Llyn Conwy WTW is currently constrained in its 

treatment capacity, but a capital scheme to be completed by 2015 will be addressing that constraint.  

Following completion of this scheme, Llyn Conwy will, along with its own supply area, be able to feed 

part of the ‘normal’ Llyn Cowlyd supply area. There are no exports or imports of water for Dyffryn 

Conwy. 

10.12.1 Draft Plan Status 

Only the annual average scenario was reported for this zone, which was in surplus throughout the 

whole planning period, reaching a maximum of 6.16 Ml/d in 2038/39. 

10.12.2 Current Status 

Only the annual average planning scenario is reported for this zone. The zone is in surplus 

throughout the whole planning period, reaching a maximum of 3.93 Ml/d in 2030/31 and 2035/36. 
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Figure 10-13 Dyffryn Conwy Annual Average SDB position 2015 – 2040 
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10.13 8036 South Meirionnydd 

The area of this WRZ stretches from the coastal town of Tywyn 

and the Dysynni estuary, north westwards to Dolgellau and the 

western fringes of Lake Vyrnwy and serves approximately 7,500 

people. 

South Meirionnydd WRZ comprises a series of relatively minor 

sources that supply a network of small communities; these include 

the spring sources of Abergynolwyn, Llanymawddwy and Brynllys 

and river abstractions on the Afon Gwril and Afon Calettwr. 

Llyn Cynwch is the principal resource for the WRZ, feeding 

Penycefn WTW, although it has a small catchment area relative to 

its storage volume and is slow to refill.  In the aftermath of the 1995 dry summer, for example, Llyn 

Cynwch did not spill until April 1999. This concern for refill during winter periods caused Welsh 

Water to pursue a pump refill scheme into the reservoir from the Afon Wnion. 

Water transfers include an export to Severn Trent Water to supply a small number of domestic 

properties where it is operationally challenging for Severn Trent Water to meet the demand. There is 

a corresponding and larger import of water from Severn Trent Water where it is operationally 

difficult for us to supply domestic properties. 

10.13.1 Draft Plan Status 

The zone was forecast to be in deficit under the critical period planning scenario only. Under the 

critical period scenario the zone falls into deficit in 2015/16 to a maximum of 0.04 Ml/d, until 

2018/19 only. 

10.13.2 Current Status 

The zone is forecast to be marginally within surplus for both annual average and critical period 

planning scenarios throughout the whole planning period. The driver for the change in the supply 

demand balance is largely due to improved demand forecasting. 
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Figure 10-14 South Meirionnydd Annual Average SDB position 2015 – 2040 
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10.14 8101 Ross-on-Wye 

As the name suggests, this WRZ covers the small area and hamlets 

surrounding the market town of Ross-on-Wye. 

The WRZ is supplied in its entirety by the Bulk Supply of potable 

water from Severn Trent Water’s Mitcheldean WTW. Our existing 

Alton Court Borehole has been withdrawn from routine supply and 

is preserved as a standby source in the event of an emergency. 

The raw water for Mitcheldean WTW is abstracted from the River 

Wye at Lydbrook. Whilst the licence is held by Severn Trent Water, 

the licence conditions specify that 9Ml/d supplies the Ross-on-Wye 

WRZ. Should the Ross-on-Wye demand be less than 9Ml/d, the licence conditions preclude Severn 

Trent Water from using the balance within their own Lower Severn resource WRZ.  There is an 

internal import of water from the Hereford WRZ. There are no exports of water. 

10.14.1 Draft Plan Status 

The zone was in surplus throughout the whole planning period, reaching a maximum of 3.77 Ml/d in 

2036/37. 

10.14.2 Current Status 

Only the annual average planning scenario is reported for this zone. The zone is in surplus 

throughout the whole planning period, reaching a maximum of 3.78 Ml/d in 2031/32. 

 

Figure 10-15 Ross on Wye Annual Average SDB position 2015 – 2040 
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10.15 8102 Elan - Builth 

This WRZ covers a large area of Powys, centred around the Elan 

Valley reservoirs and Builth Wells, supplying the small towns and 

villages of the area.  The WRZ is supported by two sources, the Elan 

Valley Reservoirs and a river abstraction from the River Wye at 

Builth Wells, with the greater reliance placed on the supply from the 

Elan Valley Reservoirs. 

Our abstraction from the Elan Reservoirs for direct treatment and 

supply in the Elan Builth WRZ is for a maximum of 5 Ml/d compared 

to the maximum quantity of raw water supplied to Severn Trent 

Water (STW) of 386.4 Ml/d.  In addition, the Elan Reservoirs are the 

subject of a Section 20 Operating Agreement between DCW and the EA Wales (now NRW) to provide 

the release quantities for the River Wye regulation scheme. This supports abstractions from the 

lower part of the River Wye by Severn Trent Water at Lydbrook (see the above Ross on Wye WRZ 

section) and by DCWW at Monmouth (see the sections on Monmouth WRZ and SEWCUS WRZ). The 

provision of the raw water bulk supply from the Elan Reservoirs to STW is the subject of a detailed 

Supply Agreement between DCWW and Severn Trent Water.  

10.15.1 Draft Plan Status 

Only the annual average planning scenario was reported for this zone. The zone was in surplus 

throughout the whole planning period, reaching a maximum of 2.75 Ml/d in 2038/39. 

10.15.2 Current Status 

Only the annual average planning scenario is reported for this zone. The zone is in surplus 

throughout the whole planning period, reaching a maximum of 1.29 Ml/d in 2035/36.  
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Figure 10-16 Elan – Builth Annual Average SDB position 2015 – 2040 
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10.16 8103 Hereford Conjunctive Use System 

As the name suggests, this WRZ covers the city of Hereford and 

the surrounding area and rural villages as far north as 

Leintwardine.   

The supply is dominated by an abstraction from the River Wye at 

Hereford. The Dunfield boreholes and Leintwardine borehole 

serve small local areas of the WRZ. There is an abstraction point 

from the River Lugg at Byton which is currently not used; 

however, it is retained for emergency use. 

There are small internal exports of water from the Hereford WRZ 

to the Ross-On-Wye, Whitbourne and Vowchurch WRZ’s.  There are no imports of water. 

10.16.1 Draft Plan Status 

Only the annual average planning scenario was reported for this zone. The zone was in surplus 

throughout the whole planning period, reaching a maximum of is 9.21 Ml/d in 2030/31.  

10.16.2 Current Status 

The annual average planning scenario is in surplus throughout the planning period. The maximum 

surplus under the annual average scenario is 8.29 Ml/d in 2030/31. 

 

Figure 10-17 Hereford Annual Average SDB position 2015 – 2040 
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10.17  8105 Llyswen 

The WRZ covers the small rural communities in and around Hay-on-

Wye.   

A single source supplies this WRZ and is based on an abstraction 

from the River Wye at Llyswen.  

There are no exports or imports of water for Llyswen. 

10.17.1 Draft Plan Status 

Only the annual average planning scenario was reported for this 

zone. The zone was in surplus throughout the whole planning period, 

reaching a maximum of 0.78 Ml/d in 2035/36. 

10.17.2 Current Status 

The annual average planning scenario is in surplus throughout the planning period. The maximum 

surplus under the annual average scenario is 1.48 Ml/d in 2035/36 and 2036/37. 

 

Figure 10-18 Llyswen Annual Average SDB position 2015 – 2040 
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10.18 8106 Monmouth 

This WRZ supplies the market town of Monmouth and the 

surrounding villages. 

The WRZ is heavily dependent on the Mayhill abstraction from the 

River Wye at Monmouth, located approximately 500 metres 

downstream of the abstraction for the Wye transfer scheme to 

Court Farm WTW (SEWCUS WRZ).  There are also spring abstractions 

at Buckholt and Ffynnon Gaer which supply a small high level area to 

the north of Monmouth and a small localised area south of 

Monmouth, respectively. 

There are no exports or imports of water for Monmouth. 

10.18.1 Draft Plan Status 

Only the annual average planning scenario was reported for this zone. The zone was in surplus 

throughout the whole planning period, reaching a maximum of 2.20Ml/d in 2035/36. 

10.18.2 Current Status 

The annual average planning scenario is in surplus throughout the planning period to a maximum of 

2.05 Ml/d in 2035/36. 

 

Figure 10-19 Monmouth Annual Average SDB position 2015 – 2040 
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10.19 8107 Pilleth 

This WRZ supplies the small rural area surrounding Presteigne. The 

WRZ also extends into the adjacent catchment of the River Teme 

and serves Knighton. Around 7500 people are supplied in total. 

The WRZ is supplied from a single source of four boreholes located 

in the gravel aquifer adjacent to the upper River Lugg at Pilleth.  

Industrial usage in Presteigne is a disproportionately large 

component of demand in this WRZ and we supply a number of 

large industrial users of water. 

There are no exports or imports of water for Pilleth. 

10.19.1 Draft Plan Status 

Only the annual average planning scenario was reported for this zone. The zone was in surplus 

throughout the whole planning period, reaching a maximum of 1.34 Ml/d in 2038/39. 

10.19.2 Current Status 

The annual average planning scenario is in surplus throughout the planning period, to a maximum of 

0.90 Ml/d in three years; 2035/36, 2036/37, and 2037/38.  

 

Figure 10-20 Pilleth Annual Average SDB position 2015 – 2040 
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10.20 8108 Brecon Portis 

This WRZ is situated in the headwaters of the River Usk, in the 

immediate vicinity of the towns of Brecon and Sennybridge and the 

Usk Reservoir.  The Usk Reservoir has two main uses: 

 to supply Bryngwyn WTW that serves the upper area of the 

Tywi CUS WRZ 

 to supply Portis WTW that serves the Sennybridge area of 

the WRZ. 

Usk reservoir is also able to provide regulation releases to support 

our lower Usk abstractions during drought periods. 

There are three boreholes at Brecon which meet the larger proportion of the WRZ demand. The 

boreholes are located in the gravel aquifer at Brecon, adjacent to the River Usk. There is also an 

intake on the Trinant Stream that feeds directly into Portis WTW, however, this is not normally used 

for production purposes and is held as a standby source.  

As mentioned above, the only transfer of water is the export of water to the Tywi CUSWRZ via 

Bryngwyn WTW. 

10.20.1 Draft Plan Status 

The zone was forecast to be in deficit under both the annual average and critical period planning 

scenarios. Under the annual average scenario the zone falls into deficit in 2015/16 reaching a 

maximum deficit of 1.10 Ml/d in that year. Under the critical period scenario the zone drops into 

deficit in 2015/16 to a maximum of 1.46 Ml/d in that year.  

This supply demand balance assumes that the Habitats Directive licence amendments are 

implemented in April 2015. This zone is one of nine for which new water resource models have been 

developed. The new model indicates a lower deployable output than that previously calculated, 

which was based simply on abstraction license quantities. The deficit in the zone has been driven by 

this lower DO estimate, the impact of the EA Wales (now NRW) Habitats Directive driven abstraction 

licence reductions at the Brecon borehole source, which will be implemented prior to the planning 

period and by an improved demand forecast. 

10.20.2 Current Status 

The zone is forecast to be in deficit under both the annual average and critical period planning 

scenarios. Under the annual average scenario the zone falls into deficit during 2015/16 reaching a 

maximum deficit of 0.20 Ml/d in that same year, the zone maintains a similar or decreasing level of 

deficit until the 2026/27 and from the following year return to a surplus position until the remainder 

of the planning period. 

Under the critical period scenario the zone drops into deficit in 2015/16 reaching a maximum deficit 

of 0.25 Ml/d in that same year, the zone maintains a similar or decreasing level of deficit until the 
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2027/28 and from the following year return to a surplus position until the remainder of the planning 

period. The change in position from Draft to Final Plan is a result of revised demand information. 

 

Figure 10-21 Brecon Portis Annual Average SDB position 2015 – 2040 

 

 

Figure 10-22 Brecon Portis Critical Period SDB position 2015 – 2040 
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10.21 8110 Vowchurch 

This WRZ covers the small rural area south of Hay-on-Wye supplying 

approximately 6200 people.  

The WRZ is supplied by four boreholes that abstract from the gravel 

aquifer adjacent to the River Dore at Vowchurch.  The River Dore is 

a tributary of the Monnow that in turn is a tributary of the River 

Wye.   

DCWW has invested significantly in network developments in 

Vowchurch as a result of the 2009 WRMP deficit, to transfer water 

from the Hereford WRZ, as well as leakage and water efficiency 

measures to significantly reduce customer demand. 

There is a small internal import of water from the Hereford WRZ which has the capacity to match 

any additional demands placed over the planning period. Hence the supply demand balance shows 

that the WRZ is in balance or in surplus throughout the planning period. There are no exports of 

water.  

10.21.1 Draft Plan Status 

Only the annual average planning scenario was reported for this zone. The zone was in surplus 

throughout the whole planning period, reaching a maximum of 0.21 Ml/d in 2035/36. 

10.21.2 Current Status 

The annual average planning scenario is in surplus throughout the planning period to a maximum of 

0.13Ml/d in 2035/36, until 2038/39. 
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Figure 10-23 Vowchurch Annual Average SDB position 2015 – 2040 
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10.22 8111 Whitbourne 

The WRZ is located in east Herefordshire adjacent to the 

Worcestershire border and supplies the rural towns and villages in 

the area surrounding Bromyard.  The supply is from a single 

abstraction from the River Teme at Whitbourne some 20 km 

upstream of the Teme confluence with the River Severn.   

Operationally it is possible for limited support to be provided 

through network adjustment. There is a small internal import of 

water from the Hereford WRZ which has the capacity to match any 

additional demands placed over the planning period. Hence the 

supply demand balance shows that the water resource zone is in balance or in surplus throughout 

the planning period.  There are no exports of water.  

10.22.1 Draft Plan Status 

Only the annual average planning scenario was reported for this zone. The zone was in surplus 
throughout the whole planning period, reaching a maximum of 0.13 Ml/d in 2035/36. 

10.22.2 Current Status 

The annual average planning scenario is in a balanced position throughout the whole of the planning 
period. 

 

Figure 10-24 Whitbourne Annual Average SDB position 2015 – 2040 
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10.23 8121 SEWCUS 

This is the largest of all our 24 WRZ’s and serves some 1.5 million 

domestic customers. It covers the large conurbations of Cardiff and 

Newport as well the towns and villages of the South Wales valleys. 

In total, there are over 40 resources that are used to supply the 

SEWCUS WRZ which include a mixture of relatively small upland 

reservoir sources with small catchment areas and river abstractions 

from the larger rivers in the east of the WRZ.   

The abstractions from the Rivers Wye and Usk are taken from the 

lowland stretches of the rivers and are supported by large catchment areas which are able to sustain 

the abstractions for longer. Under low river flow conditions the abstractions from the Wye at 

Monmouth are maintained by regulation releases from the Elan Valley Reservoirs in the headwaters 

of the River Wye. The regulation arrangements for the River Wye are subject to a Section 20 

Operating Agreement with the EA Wales (now NRW). 

The SEWCUS WRZ is integrated to allow supplies from the lowland river sources to be transferred 

further west and north, through the WRZ, to relieve the demand on the smaller upland impounding 

reservoirs whose storage declines relatively quickly in dry weather. This preserves the storage in the 

smaller sources and allows them to supply their immediate demand areas through an extended 

drought. 

Of the 40 sources that supply the SEWCUS WRZ, there are five major reservoir systems (the ‘Big 5’), 

which provide the major proportion of the water going into supply. These are: 

 Usk Reservoir; 

 Talybont Reservoir;  

 Llandegfedd Reservoir; 

 Taf Fawr Reservoirs (Llwynon, Cantref & Beacons Reservoirs); and 

 Taf Fechan Reservoirs (Pontsticill & Neuadd Reservoirs). 

Llandegfedd Reservoir relies on the abstraction from the River Usk at Prioress Mill to maintain the 

storage. 

Probably the single most important element within SEWCUS is balancing the output from the larger 

works which is key to maintaining supply within the WRZ including supply to several large industrial 

users of water. 

There is an internal import of water from the Tywi CUS WRZ, which supplies the area north-west of 

Cardiff around Talbot Green and Llantrisant. There are no exports of water. 
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10.23.1 Draft Plan Status 

The supply demand balance in the zone was driven by three key factors: updated and improved 

demand forecasting in SEWCUS water resource zone; the incorporation of updated methodologies 

for calculating the effects of climate change on DO; and the impact of proposed licence changes on 

the Rivers Wye and Usk. 

The annual average planning scenario remains in surplus throughout the planning period. The zone 

will remain in surplus until the licence reductions on the Wye and Usk are implemented. If the 

licence reductions in the zone are implemented at the NRW preferred timescale of December 2015 

the surplus under the Annual Average scenario is estimated at only 5 Ml/d in 2015. Throughout the 

planning period there is a minimum surplus of just 3 Ml/d under the annual average scenario in 

2039/40. This represents under 1% of Total WAFU. 

This supply demand balance assumes that the Habitats Directive licence amendments are made in 

April 2015. DCWW proposes that in order to ensure security of supply within the zone, that licence 

amendments are not implemented until April 2018. This is reflected in both the baseline and final 

planning data table. It was considered that the additional three years would allow time for a full 

appraisal of any residual risks to our operational ability to supply our customers in SEWCUS, 

associated with the NRW licence amendments, so that where appropriate we can implement the 

required schemes to reduce or eliminate completely these risks. 

10.23.2 Current Status 

The position is similar to the draft Plan in that the licence amendments are to be implemented in 

2018. When considering this stance and using the annual average planning scenario, the supply 

demand balance is 7.04 Ml/d in surplus in 2018/19, with a maximum surplus of 11.36 Ml/d in 

2020/21, and from this point a general decreasing trend until reaching its one deficit year of 0.51 

Ml/d in 2039/40.  

The key changes and drivers for the deficit are improvements in demand forecasting leading to an 

increase in demand, lower impacts of climate change within headroom and the habitats directive 

licence amendments. 
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Figure 10-25 SEWCUS Annual Average SDB position 2015 – 2040 
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10.24 8201 Tywi Conjunctive Use System 

This is the largest WRZ in South West Wales, extending in the east 

from the Vale of Glamorgan to west of Carmarthen and stretching 

northwards past Llanwytrd Wells.  

The WRZ is managed as a conjunctive use system across a range of 

impounding reservoirs and regulated river intakes, the upland 

reservoirs of Ystradfellte and Crai supply the upper parts of the 

Neath, Afan and Tawe Valleys by gravity. During periods of high 

reservoir storage and low demand the supply areas of these two 

reservoirs extend down the valley into parts of Swansea and Neath.  As storage in the upland 

reservoirs declines, the area served is gradually reduced and water from Felindre WTW is moved 

progressively further up the valleys. 

At Nantgaredig, on the River Tywi, raw water is pumped to the Lower Lliw Reservoir and direct to 

Capel Dewi WTW.  When flows in the River Tywi fall below 681.9Ml/d (the ‘hands-off’ flow specified 

in our licence) the river is augmented by releases from Llyn Brianne Reservoir to match and support 

the Nantgaredig abstraction rate. The operation of Llyn Brianne Reservoir and the Tywi river 

regulation scheme is the subject of a Section 20 Operating agreement between DCWW and EA 

Wales. 

There is a potable water transfer into the SEWCUS WRZ via Cefn Hirgoed Service Reservoir to serve 

the area north-west of Cardiff around Talbot Green and Llantrisant. Similarly, there is an import of 

non potable water from Usk Reservoir (in the SEWCUS WRZ) to Bryngwyn WTW. 

10.24.1 Draft Plan Status 

Only the annual average planning scenario was reported for this zone. The annual average planning 

scenario was in surplus throughout the planning period to maximum of 35.7 Ml/d in 2035/36. 

10.24.2 Current Status 

The current status is similar to the draft Plan, in that a significant surplus is evident throughout the 

planning period for the annual average planning scenario. The zone is shown to have a maximum 

surplus of 39.56 Ml/d in 2030/31. From 2015/16 onwards, the minimum surplus is 33.71 Ml/d in 

2015/16.  
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Figure 10-26 Tywi CUS Annual Average SDB position 2015 – 2040 
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10.25 8202 Mid & South Ceredigion 

Mid & South Ceredigion covers the Teifi Valley and the coastal area 

from south of Cardigan, northwards to just south of Aberystwyth.  

The WRZ is supplied from two sources: 

 Llechryd WTW, which is reliant on the run of river 

abstraction from the River Teifi, at Llechryd; 

 Strata Florida WTW located near Pontrhydfendigaid in the 

upper Teifi catchment, which is supplied by three small 

reservoirs – Llyn Teifi, Llyn Egnant and Llyn Pondygwaith, which are collectively known as 

Teifi Pools.  

There are no exports or imports of water for Mid & South Ceredigion. 

10.25.1 Draft Plan Status 

Only the annual average planning scenario is reported for this zone. The zone was in surplus 

throughout the whole planning period, to maximum of 4.54 Ml/d in 2037/38. 

10.25.2 Current Status 

Only the annual average planning scenario is reported for this zone. The annual average planning 

scenario is in surplus throughout the planning period to a maximum of 5.32 Ml/d in 2035/36. 

 

Figure 10-27 Mid and South Ceredigion Annual Average SDB position 2015 – 2040 
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10.26 8203 North Ceredigion 

This WRZ covers the land around the coastal and inland area 

surrounding Aberystwyth. The majority of the WRZ is supplied 

from the impounding reservoirs of Llyn Craig-y-Pistyll and Llyn 

Llygad Rheidol, which are supported by river abstractions from 

the Nant-y-Moch and Maesnant streams.   

In the south west of the WRZ, groundwater abstractions from the 

two boreholes at Lovesgrove meet the demand. Borehole 1 at 

Lovesgrove is constrained by the abstraction licence quantity. 

Whilst Borehole 2 is currently in the groundwater licence exempt 

area of West Wales, changes to the licensing legislation following the Water Act 2003 mean that 

such an exemption will be terminated in the foreseeable future and the source will become licensed. 

There are no exports or imports of water for North Ceredigion. 

10.26.1 Draft Plan Status 

Only the annual average planning scenario was reported for this zone. The annual average planning 

scenario was in surplus throughout the planning period to maximum of 3.18 Ml/d in 2016/17. 

10.26.2 Current Status 

Only the annual average planning scenario is reported for this zone. The annual average planning 

scenario is in surplus throughout the planning period to maximum of 3.28 Ml/d in 2016/17. 

 

Figure 10-28 North Ceredigion Annual Average SDB position 2015 – 2040 
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10.27 8206 Pembrokeshire 

This WRZ covers the far south west corner of Wales, stretching 

from Pendine Sands in the east to the Pembrokeshire Coastal 

National Park in the west and from the villages of Manorbier in the 

south to Newport in the north. 

The largest treatment works in the WRZ is Bolton Hill WTW, which 

is supplied by an abstraction at the Canaston intake on the Eastern 

Cleddau, which in turn is supported by river regulation releases 

from Llys-y-Fran Reservoir. In addition to potable water production 

for public water supply, the Canaston – Bolton Hill arrangement 

supplies raw industrial water to the oil refineries south and north of Milford Haven. 

DCWW also has an abstraction on the Western Cleddau at Crowhill and this is a direct river 

abstraction.  Raw water abstracted at Crowhill also supplements the water available from Bolton Hill 

WTW.   

Preseli Reservoir is located upstream of Llys-y-Fran Reservoir and the compensation discharge from 

Preseli Reservoir flows into Llys-y-Fran.  Welsh Water is able to support Preseli WTW with a transfer 

from Llys-y- Fran and a river abstraction from the Eastern Cleddau at Pont Hywel, which provides a 

pump-refill facility for Preseli Reservoir. 

Stand-by sources at Milton Boreholes and Parc Springs are available when there is high demand in 

Tenby and the southern part of the WRZ cannot be sustained from Bolton Hill WTW alone. Pendine 

borehole supplies to the eastern part of the WRZ and the supply area can be extended further West 

under similar conditions; however, these three sources are currently in the groundwater licence 

exempt area of West Wales and changes to the licensing legislation following the Water Act 2003 

will mean that such an exemption will be terminated in the foreseeable future and the sources will 

become licensed. 

There are no exports or imports of water for Pembrokeshire. The non potable supplies to the large 

scale industrial user north and south of Milford Haven are reviewed as part of the WRMP process. 

The dialogue is mutual between DCWW and water users so that any changes to their usage can be 

taken into account. 

10.27.1 Draft Plan Status 

The zone was forecast to be in deficit under both the annual average and critical period planning 

scenarios. Under the annual average scenario the zone falls into deficit in 2015/16 with the 

maximum deficit of 8.8 Ml/d by 2039/40. Under the critical period scenario the zone falls into deficit 

in 2023/24 to a maximum of 5.7 Ml/d by 2039/40. The deficit in the zone has been driven by the 

incorporation of the (then) EA Wales’s, now NRW,  abstraction licence reductions under the Habitats 

Direction, and incorporation of the updated UKCP09 climate change methodology into our supply 

calculations.  
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This supply demand balance assumes that the Habitats Directive licence amendments are made in 

April 2015. The proposal was for the licence amendments to be implemented in April 2018. 

10.27.2 Current Status 

There is similarities in the position to the draft Plan, and in consideration that the licence 

amendments are to be implemented in 2018. When considering this stance and using both the 

annual average and critical period planning scenario’s, there is a deficit from 2018/19 onwards 

which reaches a maximum of 11.98 Ml/d in 2039/40 for the annual average scenario, and there is a 

deficit from 2023/24 onwards which reaches a maximum of 11.30 Ml/d in 2039/40 for the critical 

period scenario. 

The key changes and drivers for the deficit are changes in the demand forecasting scenario, climate 

change impacts on the headroom profile, and the habitats directive licence amendments. 

 

 

 

Figure 10-29 Pembrokeshire Annual Average SDB position 2015 – 2040 
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Figure 10-30 Pembrokeshire Critical Period SDB position 2015 – 2040 
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11 Option appraisal 

11.1 Introduction 

Water companies must determine how they will maintain supplies to meet demand, with sufficient 

headroom to cover uncertainties, over the 25-year water resources planning period.  This is done 

through a formalised process of option identification and evaluation, when there is a supply-demand 

balance deficit in the baseline plan. The option appraisal process should consider the widest possible 

range of potential solutions to any shortfall against demand and target headroom in a particular 

area. The preferred solution that is chosen by the water company should be based on options 

appraisal and programme appraisal. Options appraisal should be a transparent and robust process 

that considers a full range of costs and benefits associated with the water management options 

identified. The process should be consistent with: 

 WPG (EA et al 2012b); 

 Economics of Balancing Supply and Demand (UKWIR 2002b); and, 

 Water Resource Planning Tools (UKWIR 2012b). 

11.2 Methodology 

The stages of the options appraisal process are set out in Figure 11-1.   

 

Figure 11-1 Summary of Options Identification and Appraisal Process 

UKWIR (2012b) states that “the planner needs to identify a full set of technically feasible options for 

balancing supply and demand over the planning period. This set should be unconstrained in the sense 

that it takes no account of…environmental and planning restrictions, health and safety regulations, 
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legal restrictions, promotability or risk.  The unconstrained list will be water company-specific, 

depending on the circumstances of a particular water resource zone.”  The UKWIR report goes on to 

indicate that technical feasibility is the only factor that should rule options out at this stage – e.g. it 

would be technically infeasible to promote a groundwater scheme in a WRZ with no groundwater 

resource. 

The same reference provides generic lists of unconstrained options for four categories of options: 

 Customer side management; 

 Distribution side management; 

 Production side management; and, 

 Resource management options. 

The development of unconstrained option lists should consider specific types of options identified by 

Government, and take account of relevant Government policy. The ‘Guiding Principles’ document 

(EA et al 2012a) includes a section specifically for water companies operating wholly or partly in 

Wales.  This was taken into account in developing our list of unconstrained options, as follows: 

 We will continue to tackle leakage as a baseline activity. The leakage options that we have 

identified will be in addition to baseline activity to increase the resilience of the network; 

 Customer-side management options have also been considered in line with DCWW’s Water 

Efficiency Strategy. Our plan includes options to promote water efficiency and increase 

awareness, and provide practical measures to encourage our household and non-household 

customers to use water wisely. The unconstrained list of customer-side options includes 

several option variants that involve working with other delivery partners. Metering options 

have been considered but at this stage we have ruled out compulsory monitoring as we 

believe that the current water stress situation does not justify the cost. 

 The UK Government, EA and Ofwat recognise the need for greater sharing of resources 

between water companies as a sustainable way of balancing supply and demand. This has 

led to all companies being asked to consult on the need and availability of water with 

neighbouring companies and third parties although Welsh Government has asked to be 

consulted about any transfers of water out of Wales. The outcome of our consultation on 

need and availability is presented in section 11.17.1. 

 The Guiding Principles document (EA et al 2012a) refers to the Welsh Government’s plans to 

publish a Water Strategy for Wales.  A consultation on the draft Strategy is now expected to 

take place in early 2014. 

11.3 Unconstrained options 

We have considered the relevant guidance from the Environment Agency, UKWIR and Welsh 

Government to develop lists of unconstrained options for all our water resource zones which were 

considered likely to have a forecast deficit in the period 2015-2040. These full lists made reference 
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to the options identified in UKWIR 2012b, and where relevant built upon the options we developed 

previously.  New options were developed in workshops involving our operational and water resource 

management staff and included options that emerged from the ‘neighbour contact plan’. The 

unconstrained option lists were presented to and discussed with the former Environment Agency 

Wales as part of the pre-consultation discussion on this plan. 

The full list of unconstrained and feasible options is presented in Appendix K. Table 11-1 presents a 

summary of the number of unconstrained and feasible options within the deficit zones. 

Zone Number of unconstrained options  Number of feasible options 

North Eryri 20 supply  

4 production  

16 distribution   

20 customer  

9 supply 

0 production  

15 distribution   

20 customer  

Tywyn Aberdyfi 7 supply   

0 production  

10 distribution   

23 customer  

4 supply  

0 production  

6 distribution   

3 customer  

Brecon Portis 6 supply  

0 production  

18 distribution   

20 customer  

4 supply  

0 production  

14 distribution   

20 customer  

Pembrokeshire 16 supply  

0 production  

16 distribution   

20 customer  

11 supply  

0 production  

15 distribution   

20 customer  

SEWCUS 68 supply 

4 production 

4 distribution 

20 customer 

21 supply  

0 production  

21 distribution   

20 customer  

 

Table 11-1 Summary of unconstrained options 

A number of generic option types identified in the UKWIR’s Economics of Balancing Supply and 

Demand guidance are not included within the unconstrained options list. These have been excluded 

for reasons including that the options are not considered relevant to our supply area (e.g. 

groundwater development in WRZs without any aquifers) or because they are not considered to 

produce a yield (for example, introduction of special fees equivalent to a standing charge for 

sprinkler or swimming pool users).   

These options are presented in Table 11-2, with justification for their exclusion from the 

unconstrained list of options.   
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Source Option type Reason for exclusion 

 

Customer side 

EBSD  (WR27) Compulsory metering Compulsory metering is not currently supported by Welsh 

Government and therefore has not been included within 

the feasible options list; however we considered 

compulsory metering in our least cost modelling for internal 

assessment processes. 

EBSD  (WR27) Introduction of special 

fees 

Customer evidence is not available (no information on 

which customers have and use an outside tap). 

EBSD  (WR27) Changes to existing 

measured tariffs 

No measured tariffs to change. 

EBSD  (WR27) Introduction of special 

tariffs for specific users 

Business tariffs are set by the company on a equitable basis 

and currently there are no opportunities to apply special 

tariffs that would results in water savings. 

EBSD  (WR27) Change in Level of Service Sections 5.3.19 to 5.3.21 present an assessment of this 

option, indicating that Level of Service changes do not 

result in meaningful DO gains. 

 

Distribution side 

EBSD  (WR27) Customer supply pipe 

leakage reduction 

Baseline activity  

EBSD  (WR27) Distribution capacity 

expansion 

Definition unclear.  A number of intra and inter zonal 

transfer options have been assessed as feasible. 

 

Production side 

EBSD (WR27) Diagnostic studies Outages regularly analysed as baseline activity 

EBSD (WR27) Improved leakage 

detection and reduction 

on raw water mains 

Baseline activity 

 

Supply side 

EBSD (WR27) Infiltration galleries Insufficient major aquifers with appropriate storage 

characteristics in or near to DCWW’s supply area 

EBSD (WR27) Artificial/aquifer storage 

and recovery (ASR) 

Insufficient major aquifers with appropriate storage 

characteristics in or near to DCWW’s supply area 

EBSD (WR27) Artificial/aquifer recharge 

(AR) 

Insufficient major aquifers with appropriate storage 

characteristics in or near to DCWW’s supply area 
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Source Option type Reason for exclusion 

EBSD (WR27) Tankering  water This would be an emergency option only.  Long term 

planning will not depend on low volume/high carbon 

options. 

EBSD (WR27) Re-use of existing private 

supplies 

Not deliberately excluded, but no options in this category 

were identified in deficit zones. 

EBSD (WR27) Iceberg imports Technically infeasible 

EBSD (WR27) Rain cloud seeding Technically infeasible 

EBSD (WR27) Tidal barrage Technically infeasible 

EBSD (WR27) Abstraction licence trading Technically infeasible at present – would depend on 

surrender of a licence by 3rd party, which would then be a 

reuse of private supplies. 

EBSD (WR27) Water quality schemes 

(with coincidental DO 

impact) 

Water quality schemes that deliver a coincidental DO gain 

would not be considered as an option in the WRMP, as it 

would be funded from elsewhere in the company’s business 

plan. 

EBSD (WR27) Catchment management 

schemes that promote 

increased yield. 

Considered technically infeasible at this time.  Information 

not available 

Table 11-2 Option types not included within the unconstrained lists  

11.4 Feasible option screening 

11.4.1 Method overview 

UKWIR (2012b) advises that the water company should apply a set of screening criteria to select a 

feasible list of options from the unconstrained list of options, and justify why any options have been 

rejected at that stage. Screening should result in a feasible list of options that contains sufficient 

options to allow real choices when moving to the preferred options set and to make sure alternative 

solutions can be formed.   

UKWIR (2012b) builds on the Economics of Balancing Supply and Demand (UKWIR 2002b), and this 

part of the option appraisal process equates to Stage 4 of the process. 

Our screening process was based on the Multi Criteria Assessment (MCA) first implemented in 2009 

when we were planning for our 2010-2015 investment programme. This approach was adopted 

(with some changes, as described in Appendix K) as we consider it reflects the 12 core 

environmental receptors listed in Schedule 2 (6) of the SEA Regulation (biodiversity, population, 

human health, fauna, flora, soil, water, air, climatic factors, material assets, cultural heritage and 

landscape). 
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This approach therefore enhances the links between the options appraisal and SEA whilst being 

consistent with the evaluation of options taken in the previous plan.  Table 11-3 presents the criteria 

used in the screening process.  

Criteria Description 

Protected areas Assesses to what extent the scheme might impact on protected areas such as 

SSSIs, Ramsar sites, SACs and SPAs by considering the risks from the option based 

on the likely extent and magnitude of hydrological connectivity.  

National Parks / Area 

of Outstanding Natural 

Beauty 

Assesses to what extent the scheme might impact on National Parks or Areas of 

Outstanding Natural Beauty by considering the risks to NPs/AONBs from the 

option based on the likely extent and magnitude of hydrological connectivity. 

Biodiversity Action 

Plan (BAP) / Woodland 

Assesses to what extent the scheme might impact on designated ancient 

woodlands and/or areas covered by BAPs by considering the risks from the option 

based on the likely extent and magnitude of hydrological connectivity. 

Heritage site Assesses to what extent the scheme might impact on a built heritage site (such as 

Cadw sites in Wales and English Heritage sites in England), including landscape 

impact risks. 

Urban area Assesses to what extent the scheme might impact on an urban area, e.g. city, 

town, village, road, motorway, including traffic disruption risks. 

Floodplain Assesses to what extent the scheme might impact on a 1:100 or 1:1000 indicative 

flood plain, by reducing floodplain capacity or connectivity. 

Catchment 

Management 

Strategies and the 

Water Framework 

Directive  

Assesses to what extent the scheme might impact on catchment water resources 

within the context of Catchment Management Strategies and the Water 

Framework Directive, taking account of potential impact of the option on 

achieving and maintaining ‘good ecological status’ (or potential). 

Social equity Assesses to what extent the scheme might impact on social equity, i.e. how might 

it impact upon vulnerable/disadvantaged groups? 

Appropriateness Assesses how appropriate the scheme is considering the size of the deficit.  To 

what extent does it address the problem? 

Health and Safety Assesses the Health and Safety implications involved in implementing the option.  

Does the option comply with Health and Safety legal requirements? 

Promotability Assesses how promotable the option is to customers, regulators, and other 

stakeholders. 

Risk of failure (to 

deliver yield) 

Assesses how likely it is that the option could fail to deliver the expected yield.  

How acceptable is that risk? 

Technical difficulty Assesses the technical difficulty of actually implementing the option. 

Overall sustainability Assesses the overall sustainability of the option, including carbon emissions, 

material use and waste impacts. 
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Table 11-3 Summary of MCA Criteria  

The criteria were largely unchanged from the FWRMP 2012 except that: 

 The criteria were reviewed to ensure they reflected the main assessment categories in the 

SEA of the WRMP. This resulted in the addition of the ‘sustainability’ criterion and 

modification of the Catchment Abstraction Management Strategies criteria, to take account 

of potential effect of the option on achieving and maintaining Water Framework Directive 

good ecological status/potential; 

 The criteria were reviewed to ensure they were consistent with those used by other water 

companies (based on the experience of our consultants); 

 Risks to protected areas, National Parks/Area of Outstanding Natural Beauty and Biodiversity 

Action Plan/Woodland sites were assessed based on the likely extent and magnitude of 

hydrological impact, rather than geographical proximity; 

 Health and Safety was maintained as a criterion to reflect its paramount importance to 

DCWW, but it was assumed that all options would be designed to minimise such risks, 

therefore all options were scored equally with a score of 1; and, 

 All unconstrained options (including resource side, customer side, and distribution side) 

were reviewed using these criteria, to ensure consistency. This is an improvement on our 

previous plan, where customer side schemes were evaluated using different criteria. The 

process for evaluating unconstrained customer options is described below. Production 

options were considered by reviewing recent results from outage reporting.  

Resources are zone-specific, whilst distribution side and customer schemes were considered 

generically at this stage, before being tailored to specific zones as part of the quantitative evaluation 

of feasible options in deficit zones.   

The following MCA scoring system was applied: 

Score of zero this option poses no risks against the specified criterion. 

Score of 1 this option poses a small risk against the specified criterion. 

Score of 2 this option poses a moderate risk against the specified. 

Score of 3 this option poses a high risk associated with the specified criterion. 

Score of 10 this option poses an unacceptable risk against the specified criterion. 

An expert panel evaluated each unconstrained option against the MCA criteria. An option that 

presents an unacceptable risk to any criterion is rejected from the selection process. All other scores 

are totalled to generate an overall score for each option. All options per zone are then ranked.   
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UKWIR (2012b) includes a very extensive list of indicative customer options (15 types with a 

significant number of sub-categories) and we also identified a number of company-specific 

unconstrained options. In order to rationalise the long list of unconstrained customer options we 

used the screening criteria developed specifically for customer options in our last plan as a first stage 

in the screening process. The criteria used in this first stage are presented in Table 11-4. 

Criterion Score based on response to criteria question: 

0 1 2 3 10 

Technical criteria: 

Is the technology market ready? N/a Yes No Is the 

technology 

market 

ready? 

N/a 

Is the technology proven? N/a Yes No Is the 

technology 

proven? 

N/a 

Are there codes, standards or 

regulation issues? 

N/a Yes - No - 

Does it fit with the current market 

dynamics? Market dynamics describes 

the dynamic, or changing, price signals 

that result from the continual changes 

in both supply and demand of any 

particular product. 

N/a Yes - No - 

Does this measure require new or 

revised legislation? 

N/a Yes - No - 

Are the required materials/ 

equipment/ services available? 

N/a Yes - No - 

Other criteria: 

Potential: Is there a market potential 

large enough to justify the 

implementation of this measure? 

N/a Yes (score 

multiplied 

by factor 

of 1.5) 

- - No (score 

multiplied by 

factor of 1.5) 

Availability: Is the product available in 

the UK? 

N/a Yes (score 

multiplied 

by factor 

of 1.5) 

- - No (score 

multiplied by 

factor of 1.5) 

Achievability: What is the anticipated 

participation based on previous 

N/a High Medium Low N/a 
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Criterion Score based on response to criteria question: 

0 1 2 3 10 

programs in Wales or across the UK? 

Implementation: Can DCWW 

realistically influence the installation? 

N/a Yes - - No 

Table 11-4 Customer- screening criteria and scoring 

This first stage effectively assessed the detailed technical feasibility of the customer-side options.  

The process then linked the results from this stage one screening with the MCA screening that was 

applied to supply options. None of the ‘feasible’ customer options were rejected at the MCA stage.  

This approach is considered to be an improvement on the methods used in 2009, as it ensures a 

degree of consistency between the evaluation of supply and customer options.   

The following tables Table 11-5, Table 11-6, Table 11-7 and Table 11-8 summarise, in terms of 

number, the unconstrained and feasible supply, production, distribution and customer 

(respectively)options identified per zone. The full lists of options and the audit trail of progression 

from unconstrained, through screening, feasible, and selection of preferred options is available in 

Appendix K.   

 

Zone Number of 
unconstrained 
supply 
options 

Outcome of MCA Number of feasible supply 
options (progressed to 
Least Cost Modelling) 

North Eryri  20 11 rejected.  

5 due to unacceptable promotability:  

8001.02, 8001.05, 8001.15, 8001.16, 
8001.19 

5 due to unacceptable risk: 

8001.01, 8001.17, 8001.18, 8001.21, 
8001.22 

High overall score: 8001.20 

Lowest score rejected: 22 

9 

 

 

 

Tywyn Aberdyfi 7  2 rejected.   

1 due to unacceptable promotability: 
8021.01 

1 due to unacceptable risk: 8021.02 

Lowest score rejected: 30 

5 

 

Brecon Portis 8 4 rejected.   

4 due to unacceptable promotability: 
8108.01, 8108.02, 8108.03, 8108.06 

4 
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Lowest score rejected: 26 

Pembrokeshire 16 6 rejected.   

3 due to unacceptable promotability: 

8206.15, 8206.19, 8206.08 

1 due to unacceptable risk: 8206.04 

2 due to unacceptable technical issues: 
8206.02, 8206.11 

Lowest score rejected: 11 

10 

 

SEWCUS 68 48 rejected 

10 due to unacceptable promotability: 
8121.68, 8121.25, 8121.23, 8121.27, 
8121.64, 8121.65, 8121.36, 8121.60, 
8121.63, 8121.62 

2 due to unacceptable risk: 8121.31, 
8121.32 

2 due to unacceptable technical issues: 
8121.41, 8121.59 

Lowest score rejected 34 

20 

Table 11-5 Summary of unconstrained and feasible supply options per zone  

 

Zone Number of 
unconstrained 
options 

Outcome of MCA  Number of feasible options  

North Eryri  2 2 rejected. Two schemes identified in the 

unconstrained options list were 

implemented in AMP5, and the other will 

not provide any additional resource. 

0 

Tywyn Aberdyfi 0 n/a 0 

Brecon Portis 0 n/a 0 

Pembrokeshire 0 n/a 0 

SEWCUS 4 4 rejected 

1 rejected due to unacceptable 

promotability 

0 

Table 11-6 Summary of unconstrained and feasible production options per zone 

Zone Number of 

unconstrained 

options 

Outcome of MCA  Number of feasible 

options  

North Eryri  15  

 

None rejected 15 

Tywyn Aberdyfi 6 None rejected 10 
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Brecon Portis 14 None rejected 17 

Pembrokeshire 15 None rejected 15 

SEWCUS 4 3 rejected 1 

Table 11-7 Summary of unconstrained and feasible distribution options per zone 

Zone Number of 

unconstrained 

options 

Outcome of MCA  Number of feasible 

options  

North Eryri  84  64 customer options rejected at the pre-

MCA stage 

20 

Tywyn Aberdyfi 84 81 customer options rejected at the pre-

MCA stage 

3 

Brecon Portis 84 64 customer options rejected at the pre-

MCA stage 

20 

Pembrokeshire 84 64 customer options rejected at the pre-

MCA stage 

20 

SEWCUS 84 64 customer options rejected at the pre-

MCA stage 

20 

Table 11-8 Summary of unconstrained and feasible customer options per zone 

Once the MCA process was complete and the list of feasible options was collated for each deficit 

zone these were then developed further by the engineering and environmental teams to provide 

more detailed definitions, model expected yields, and generate scheme costs and benefits. All the 

feasible options are described in Appendix K. Supply options are zonal specific, distribution 

(leakage), and customer options are applicable to all zones, except where water efficiency activity is 

already accounted for in the baseline demand forecast. 

11.5 Estimating the yield of feasible supply options 

Scheme details, including sizing and configuration of assets and control rules have been developed 

through consultation with regional water resource managers, who have the best understanding of 

the local supply system. 

For each resource option identified, the ‘marginal yield’ associated with that option is calculated, 

based on WRAPSim modelling. The modelling is used to estimate the gain in DO from the scheme at 

a WRZ level taking account of key constraints such as licence compliance and company levels of 

service. The marginal yield is the additional volume of water that can be supplied to the WRZ as a 

result of implementing the option being assessed. The marginal yield is therefore the difference 

between the WRZ deployable output with and without the option being implemented.   

Where new schemes involve the development of river abstractions it has sometimes been necessary 

to assume the limit on yield is asset capacity, in the absence of suitable inflow sequences to use for 

the new river resource. 
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For the feasible supply options identified, marginal yields have been calculated without the effects 

of climate change being taken into account. This figure therefore represents the amount of water 

that the option would provide if it was implemented today.   

In order to assess the likely effects of climate change on the option marginal yield, we have also 

carried out an assessment that estimates the marginal yield that could be associated with each 

option by the 2030s if the effects of climate change are taken into account, where the required data 

and information are available. This assessment has been indicative only (using one climate change 

scenario), and does not provide the level of detail in terms of the effects of climate change and the 

associated uncertainty that is provided by implementing the full climate change assessment 

methodology required for the baseline DO assessment. However, we believe that the approach used 

is proportionate to the task being carried out, and meets the guidance in terms of implementing an 

assessment of the options against the impacts of climate change.   

The results of the assessment show that in the majority of cases the marginal yield of each option is 

maintained or increased by the 2030s when compared to the ‘best estimate’ DO for the 2030s 

calculated for the baseline WRZ scenario. This indicates that the option is resilient to the effects of 

climate change, and although the overall resource zone DO may be reducing as a result of the effects 

of climate change, the marginal yield achieved from the resource option implemented is maintained. 

In addition to this initial assessment of feasible option climate change resilience, we have assessed 

the resilience of the preferred solution for deficit zones, as described further in chapter 14. 

The assessment of supply-side option DO and climate change analysis is presented in the Appendix 

K. Our justification for the approach taken to estimating climate change uncertainty of supply-side 

options is presented in Appendix K, Annex D. This approach was discussed and agreed with the EA. 

11.6 Estimating the capital and operating cost of feasible supply options 

11.6.1 Background 

Our Unit Cost Database (UCD) Team have undertaken the costing of the engineering options for the 

Plan. The Options that were costed for PR09 but were not taken forward to delivery have had 

revised; engineering, scoping and costing along with all the new proposed Options that have been 

put forward.   

The Whole Life Costs (WLC) of the options has been costed to enable cost benefit analysis and 

scheme optimisation, including the ‘up-front’ capital costs required to construct and commission a 

scheme (CAPEX), and the subsequent ongoing maintenance requirements to allow the continued 

efficient operation of the scheme (OPEX), and carbon costs. All indirect costs have also been 

included to give a total cost. Indirect costs include; insurance, management fee, design, 

investigation, overheads, cost and project management and land compensation. 
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11.6.2 CAPEX estimation 

Estimates were prepared based on the scope and definition provided by our experienced civil and 

process engineers in respect of the general project description, design, construction details, ground 

conditions and site specific factors. Each option scope was recorded in standard scoping template, 

designed to capture the scope in a consist format which is in line with the UCD structure.   

The individual elements of work identified in the scoping templates were then costed using the 

UCD’s Project Estimating Forms (PEFs).  The PEF utilises the UCD’s CAPEX cost models that have been 

produced by the Engineering Estimating System (EES) from actual scheme cost information. The cost 

models are derived from a live Data Capture System that is embedded into our systems and get 

updated on a six-monthly cycle. 

The PEF is embedded throughout DCWW as part of our Business As Usual (BAU) process and 

procedures for all costing activities. The PEF is also built into DCWW’s costing strategy to be utilised 

to costs all of the schemes that make up the seven business cases and will inform the Business Plan 

for 2015-2020. 

Where cost models are not available in the PEF, for unusual activities such as desalination and dam 

construction, industry models are used as an alternative. However, the percentage of external 

models is monitored to ensure that it remains low as a percentage of total costed works. 

11.6.3 OPEX estimation 

Quantities of chemical and power usage were estimated by Black and Veatch (B&V) experienced 

Process Engineers.  

The cost for chemicals was obtained from framework rates (2011-2012). The cost per unit of 

measurement (usually kilogram) was multiplied by the amount used per day, then by 365 to obtain 

the annual cost. 

The average power cost has been used, and then multiplied by the power consumption used per day 

and then multiplied by 365 to obtain the annual power costs. 

The additional OPEX costs of labour, maintenance, Bought in Services (BIS) and ‘other’ (such as 

administration costs) were calculated by using a cost model based on chemical and power 

consumption. The cost model was derived from actual costs from DCWW’s financial system SAP, for 

the year 2011-12. 

11.7 Estimating carbon costs of feasible supply options 

Part five of the 2003 Benefits Assessment Guidance (‘BAG’ EA 2003) included a method for 

quantifying the ‘Energy and Global Warming’ impact of an option. The approach relied on the 

quantification of energy requirements for an option (in kWh), and conversion of this to the tonnes of 

CO2 using standard Defra conversion factors. No account was taken of embedded carbon and carbon 

requirements during construction. 
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Since the time that the BAG was produced, approaches to assessing the carbon impacts of options 

has developed, for example information on embodied energy in commonly used materials has 

become available. In this section the approach to quantifying and monetising the carbon impacts of 

options is described.   

The carbon assessment for each option has been broken down into construction impacts (one-off 

impacts during the construction period) and operational (i.e. annual, recurring carbon impacts).  The 

following sections set out how the construction and operational carbon impacts of supply and 

demand options were calculated.   

This section describes the methodology used and assumptions made for the carbon accounting 

exercise undertaken for this Final Plan. The work was undertaken in September-October 2012 using 

an update of the methodology developed for, and applied to, the process used for business planning 

for 2010-2015 across DCWW by Halcrow Group Ltd. 

All references to ‘Carbon’ in this document refer to CO2e – the equivalent CO2 footprint of all 

greenhouse gas emissions associated with manufacture / construction of an asset. 

11.7.1 Embedded carbon 

Embedded emissions are direct and indirect emissions resulting from the construction, maintenance 

and disposal of an asset. They include the extraction and processing of raw materials, manufacture 

of products and associated transport to site, on-site construction and the removal of any 

construction generated waste. In the case of this project, the emissions resulting from disposal of 

materials (both during construction and following demolition at end-of-life) are not included in the 

calculations. 

The carbon models developed were reviewed and updated with the latest information. The most up- 

to-date Emissions Factors for basic elements and building materials were collated;  ICE V2 (2011) 

from Bath University, the CCaLC dataset (www.ccalc.org.uk), Defra (2011), and CESMM3 (2010) from 

the Institute of Civil Engineers were all used as sources of the quantity of carbon dioxide equivalent 

emitted per unit of material. A gap analysis was then conducted and, where necessary, new models 

were constructed. 

The second level of carbon modelling is to link process elements together using the ‘Carbon 

Accounting Toolkit’ developed originally for the 2010-2015 business plan and updated for the 2015-

2020 business planning process. Where necessary, assumptions were made about the elements 

associated with each process – these are documented in Appendix K. 

The carbon accounting for all feasible supply options has been completed to the second level, 

building up the assets from component level. The schemes outlined and identified in advance of the 

2010-2015 business plan were then re-analysed for carbon, using a carbon-capex relationship 

derived from the results from the updated model, allowing for direct comparison.  
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Further information on carbon assessments can be found in Appendix K, Annex B: Carbon costing 

and assumptions for feasible supply-side options. 

11.7.2 Operational carbon 

Operational carbon emissions include direct and indirect emissions: 

 Direct emissions are those that relate to the operation of assets that are owned or 

controlled by the company, for example, emissions from an on-site generator; 

 Indirect emissions are those arising from a company’s activities but occur from sources that 

are not owned or controlled by the company, for example, the emissions associated with the 

use of electricity. 

In our Business Plan for 2015-2020, the emissions of the chemicals to be used within the treatment 

process are to be included within the assessment of operational carbon. It is assumed that supply 

chain emissions (those associated with the manufacture and transport of consumables used by the 

water industry) are already included within the datasets used for the carbon accounting; for 

example, those associated with the use of chemicals. 

11.7.3 a) Direct Operational Emissions 

Direct operational emissions relate to the operation of assets that are owned or controlled by the 

Company. They include emissions of greenhouse gases due to treatment processes, and the 

emissions resulting from operational and maintenance activities that employ personnel and plant. 

The assumption is made that there are no schemes in the WRMP that would result in the emission of 

greenhouse gases from process plant. 

A breakdown of the likely cost of materials, fuels, labour, etc, associated with operational 

maintenance was supplied by the Asset Management & Planning Cost & Engineering team. This 

breakdown is based on a study of 25 operational WTWs, which determined a relationship between 

the total costs of power and chemicals (i.e. responsible for the indirect emissions) for a project and 

the cost of operational maintenance.   

Sludge quantities have been provided for options for our 2015-2020 Business Plan and a carbon 

footprint has been assigned to this based on the assumption that all sludge will be taken by local 

farmers for use as fertiliser.   

11.7.4 b) Indirect Operational Emissions 

Indirect operational carbon emissions include those resulting from the generation of electricity used 

to run the pumps and processes of a treatment works, and chemicals within those processes. These 
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emissions were calculated based on information provided by DCWW’s Asset Strategy team11 a 

breakdown of the power and chemicals required for each site was provided, and this was used to 

calculate carbon emissions. The carbon emissions resulting from operational power requirements 

have been calculated in two ways:   

 The first calculation has assumed that CO2e emissions per kWh of electricity will remain 

stable at the 2009 level; 

 The second has taken emissions data from the latest dataset provided by the Department 

for Energy and Climate Change. This dataset allows for gradual decarbonisation of the 

national grid as a direct result of the Department’s low-carbon targets. 

This approach will allow an analysis of how projected decarbonisation of the grid is likely to affect 

the optioneering process.  

The emissions due to the chemical usage are based upon data provided in the UKWIR “Embodied 

Carbon Meta Database_final.xls”, and the CCalc Dataset. The annual requirements of various 

chemicals was provided for each option by the Cost and Engineering team, and this was multiplied 

by the Emissions Factors provided in the aforementioned datasets. 

11.7.5 c) Planned capital maintenance 

The emissions due to planned capital maintenance of the assets associated with each option have 

been derived for all schemes at the scheme level using a direct relationship with the embedded 

emissions of that option, based on the following assumption: in Table 11-9 

 Year Proportion of 

embedded footprint 

Short term 5 5% 

Medium term 15 10% 

Long term 35 25% 

Table 11-9 Emmissions due to planned capital maintenance 

11.7.6  Total Operational Emissions 

Total, annual operational carbon emissions were calculated by summing: 

 the annual direct operational emissions; 

 the annual indirect emissions due to operational maintenance and operational energy and 

chemical use; and, 

                                                      

 

11
 The methodology for deriving these quantities of power and chemicals is described in the costing section of 

this document 
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 the annual indirect emissions due to capital maintenance interventions, averaged-out over 

the accounting period. 

Further information on carbon assessments can be found in Appendix K, Annex B: Carbon costing 
and assumptions for feasible supply-side options. 

Figure 11-2 below provides a graph which summarises the total carbon emissions (as tonnes of CO2 
per year) for the company, historical years are actual figures and forecast years are based on a 3% 
annual target reduction. The graph also includes the amount of water operations related carbon 
which contributes to company carbon emissions; however it is appreciated that actual carbon 
emissions are heavily affected by seasonality, which dictates how we operate our network and 
assets to best serve the customer. 

Figure 11-3 below provides a graph which summarises carbon emissions from water operations, and 
the carbon contributions associated with the chosen options.  

 

Figure 11-2 Company and Water Carbon Emissions (in tonnes CO2 per year)  
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Figure 11-3 Water and Chosen Options Carbon Emissions (in tonnes CO2 per year)  

 

11.7.7 Carbon costs 

Costs corresponding to carbon emissions have been calculated according to the WRPG (EA et al 

2012b). The latest dataset for Carbon values is presented by the Department for Energy and Climate 

Change. 

11.7.8 Summary of carbon costing for supply options 

A total of 32 new options were costed by the Asset Strategy cost and engineering team; the details 

of each scheme were then input to the Carbon Toolkit. The level of detail within the options was 

sufficient that in most cases the existing carbon models could be applied directly to the information 

supplied.  In a number of cases new models had to be built up from the component level. For all 

options it was necessary to make some assumptions about the sizes of some plant, what would be 

included in that plant, etc.   

The data from options generated, including the carbon figures calculated, during the 2010-2015 (71 

options) Business Planning process were also used within this Plan into the 2015-2020. However due 

to the revised methodologies employed for carbon calculation for 2015-2020 schemes it is not ideal 

for direct comparison and aggregation of the mix of old and new schemes to create total carbon. 

With limited time the 2010-2015 schemes were not reworked to generate new carbon values using 

revised methodologies, however to support the process, the costing team derived carbon-capex 

relationships, that were developed from the 2015-2020, were applied to the 2010-2015 costs. 
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11.8 Estimating carbon costs for feasible distribution and customer options  

A summary of the elements that have been assessed for demand side options is shown in Table 

11-10. 

Element Assessed (Y/N)? 

Operational carbon Yes 

Distribution carbon saving Yes 

Within property carbon saving Yes 

Carbon emissions during operation Yes 

Capital carbon Yes 

Carbon from vehicle movements Yes 

Carbon embodied in materials Yes 

Table 11-10 Demand side options – carbon assessment 

11.9 Distribution carbon saving  

Demand management options reduce the amount of water that needs to be supplied and thus 

reduces the energy required for treatment and distribution. Historical Distribution Input data has 

been analysed in conjunction with metered energy consumption information from the distribution 

networks in each zone to assess the energy and thus carbon implications associated with distributing 

specified volumes of water. In this way the distributional carbon savings associated with reduced 

demand and reduced leakage have been quantified. 

11.10 Within property carbon saving  

For homes in which there are demand management measures that also reduce hot water usage, the 

associated carbon savings from the reduced hot water use has been estimated. Carbon savings have 

been calculated using an approach taken from the EA and Energy Saving Trust report ‘Quantifying 

the energy and carbon effects of water saving (EA and EST, 2008)’.  This uses the first law of 

thermodynamics to calculate the energy required to heat one cubic metre, which is multiplied by the 

assumed annual volume of hot water saved by each option and a standard Defra greenhouse gas 

conversion factor:   

Carbon saving = 

C
BE

Temp
V *

*6.1
*

 

Where: 

V = Volume of hot water saved (m3/a) 

1.6 = Constant 

Temp  = Difference in temperature between cold water and hot water, assumed to be 28oC.  
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BE = Boiler efficiency, assumed to be 90%. 

C = Conversion factor, 0.185 kg CO2 per kWh of gas (Defra, 2011). 

The water savings affecting hot and cold water have been estimated for each water efficiency 

scheme individually. These proportions have been applied to the total volumes to estimate the 

within property carbon saving. 

11.11 Operational carbon increases 

Water efficiency and leakage schemes require the use of vehicles, e.g. leakage teams, and meter 

reading teams. Carbon emissions from vehicles during operation have been estimated by making 

assumptions concerning the number of vehicle movements and distances during the operation of 

the option.   

The simplifying assumption has been made that the operational carbon from vehicle emissions will 

be constant over time (i.e. the emissions from vehicle movements to all installed meters will be 

incurred in all years).   

It has been assumed that each meter will need to be read four times per year.  Therefore: 

Total number of meter reads per option = Total number of meters installed x 4   

The additional number of journeys for meter reading per year has been calculated as the total 

number of meter reads per option divided by the number of assumed meter reads per day. Average 

distances to be travelled have been estimated based on population dispersal (i.e. in rural zones 

distance travelled would be greater than in more densely populated urbanised areas) and on the 

option implications (i.e. metering on change of occupancy will increase the number of meters to be 

read but this are likely to be dispersed, whilst selective metering would likely target specific areas 

and thus significantly reduce distance between meter readings). 

The total additional distance travelled for meter reading purposes has been calculated as the 

number of additional vehicle movements multiplied by the distance per meter reading trip.   

This has been converted to a carbon equivalent using the standard Defra conversion factor for a 

van/light commercial vehicle Road Freight, Diesel (average) up to 3.5t of 0.30 kg CO2e/km (Defra, 

2011).   

11.12 Installation (capital) carbon 

Carbon emissions from vehicles during installation have been estimated using a similar approach to 

that outlined for operational vehicle movements. For meter and tariff options is has been assumed 

that it will be necessary to visit each property twice, once to survey the meter installation and once 

to install the meter.   
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It has been assumed that water efficiency options in which a technician will visit homes/properties 

would involve one journey each. Options in which information and/or products are posted to 

customers do not include vehicle related carbon. 

11.13 Embodied carbon in materials  

Embodied carbon for demand management options has been assessed by estimating the mass of 

four materials (plastic, brass, concrete and steel) per item and using conversion factors from the 

University of Bath Inventory of Carbon and Energy. Mail shots are included in the assessment. The 

embodied energy values per kg of material are shown in Table 11-11, whilst the assumed mass of 

material and calculated embodied carbon per item are shown in Table 11-12. 

Material Embodied carbon (kg CO2e per kg material) 

Plastic 3.31 

Brass 1.13 

Paper 0.025 

Rubber 0.002 

Steel 0.09 

Copper 0.006 

Fibreglass 0.006 

Lithium (battery) 0.002 

Taken from University of Bath Inventory of Carbon and Energy Version 2.0 (Jan 2011)  

Table 11-11 Embodied carbon per kg of material 

Material Kg of 
Plastic 
per 
Item 

Kg of 
Brass 
per 
Item 

Kg of 
Paper 
per 
Item 

Kg of 
Rubber 
per 
Item 

Kg of 
Steel 
per 
Item 

Kg of 
Copper 
per 
Item 

Kg of 
Fibreglass 
per Item 

Kg of 
Lithium 
per 
Item 

Total 
Embodied 
Carbon 
(kg/CO2e 
per item) 

Mail shot 0.0 - 0.025 - - - - - 0.09 

Showerhead 0.08 - - - - - - - 0.25 

shower 

insert 

(widget 

only) 

0.045 - - 0.005 - - - - 0.16 

Shower 

aerator 
0.0012 - - 

0.0003

0 
0.029 - - - 0.05 

Tap insert 

(widget 

only) 

0.0 - - 0.00 - - - - 0.05 

Tap aerator 0.0012 - - 
0.0003

0 
0.029 - - - 0.06 
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Material Kg of 
Plastic 
per 
Item 

Kg of 
Brass 
per 
Item 

Kg of 
Paper 
per 
Item 

Kg of 
Rubber 
per 
Item 

Kg of 
Steel 
per 
Item 

Kg of 
Copper 
per 
Item 

Kg of 
Fibreglass 
per Item 

Kg of 
Lithium 
per 
Item 

Total 
Embodied 
Carbon 
(kg/CO2e 
per item) 

Variable 

flush 

mechanism 

0.48 - - - 0.025 - - - 1.61 

Cistern 

displacemen

-t device 

0.02 - - - - - - - 0.07 

trigger hose 0.19 - - - 0.01 - -  0.64 

Educational 

leaflet 
0.0 - 0.025 - - - - - 0.09 

Water butt 9.5 - - - - - - - 31.45 

Shower 

timer 
0.057 - - - - 0.0006 0.0006 0.0018 0.20 

Water 

Meter  
1.3 1.3 0.0 - - - - - 7.44 

Table 11-12 Assumed mass of material and total embodied carbon per item 

11.14 Estimating costs and savings for feasible distribution options 

The full range of leakage options has been considered based on the short-run SELL profiles for each 

WRZ, as reported in section 8.5.2. These have been incorporated into the baseline demand forecasts 

to identify any WRZs in the baseline supply-demand balance where a deficit would arise over the 25-

year planning period. 

In deficit WRZs, distribution options will include reductions in leakage below those levels defined in 

the forecast baseline leakage. If leakage schemes are selected in deficit WRZs during the least cost 

planning exercise, the lower level of leakage resulting from implementation of the scheme is 

regarded as the long run SELL. 

The leakage modelling includes the quantification of costs (CAPEX, OPEX, social and environmental, 

carbon) for a range of leakage intervention options to further reduce leakage below the short-run-

SELL.   

Further leakage intervention schemes provided to DCWW for least cost planning purposes 

comprised the following distribution leakage reduction options: 

 Enhanced ALC (based on the current policy); 

 Pressure management; and, 

 Asset renewal (distribution infrastructure). 

Trunk mains repair and renewal options were also provided. 
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11.14.1 Distribution leakage reduction options 

Following consultation with DCWW, SALT++ was used to determine, for each deficit WRZ, the least 

cost combination of additional ALC, pressure management and asset renewal required to meet the 

maximum potential deficit within the WRZ. Due to the use of the scenario demand forecast, the 

leakage option were reassessed in line with the level of demand in each WRZ. 

SALT++ is a software package that provides an optimised approach to sustainable achievable leakage 

targets, through the generation of least cost combination of schemes that could potentially be used 

to resolve a deficit, including related yields and associated capex, opex and external costs 

The cost relationships used in SALT++ for this purpose were those developed for the short-run SELL 

analysis, as described in section 8.5 of this report.  Schemes selected in the short-run SELL analysis 

were excluded from further consideration. 

Yield Unit Scheme 1 Scheme 2 Scheme 3 

Total Ml/d 0.04 0.21 0.26 

Active Leakage Control (ALC) Ml/d 0.03 0.20 0.24 

Pressure Management (PM) Ml/d 0.00 0.00 0.01 

Asset Renewal (AR) Ml/d 0.01 0.01 0.005 

Company costs     

ALC transition cost £ 303 18,148 23,868 

ALC additional maintenance cost £ 1,582 20,147 30,168 

PM transition cost £ 0 0 352,193 

AR capital cost £ 5,918 8,558 3,520 

External costs     

ALC detection transition (carbon) £ 43 836 1,038 

ALC detection transition (S&E) £ 54 1,048 1,301 

ALC detection maintenance (carbon) £ 29 192 236 

ALC detection maintenance (S&E) £ 36 241 295 

PM transition £ 0 0 37 

AR transition £ 23 33 14 

External costs of water     

Carbon £ 7,631 5,554 4,974 

Social and environmental £ 115 84 75 

Table 11-14Table 11-13 Selected Leakage Schemes 
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Table 11-13 above Provides a simplified example of selected schemes and associated incremental 

costs and yields that were provided to DCWW for WRZ 8111.  

Yield Unit Scheme 1 Scheme 2 Scheme 3 

Total Ml/d 0.04 0.21 0.26 

Active Leakage Control (ALC) Ml/d 0.03 0.20 0.24 

Pressure Management (PM) Ml/d 0.00 0.00 0.01 

Asset Renewal (AR) Ml/d 0.01 0.01 0.005 

Company costs     

ALC transition cost £ 303 18,148 23,868 

ALC additional maintenance cost £ 1,582 20,147 30,168 

PM transition cost £ 0 0 352,193 

AR capital cost £ 5,918 8,558 3,520 

External costs     

ALC detection transition (carbon) £ 43 836 1,038 

ALC detection transition (S&E) £ 54 1,048 1,301 

ALC detection maintenance (carbon) £ 29 192 236 

ALC detection maintenance (S&E) £ 36 241 295 

PM transition £ 0 0 37 

AR transition £ 23 33 14 

External costs of water     

Carbon £ 7,631 5,554 4,974 

Social and environmental £ 115 84 75 

Table 11-14 Example of incremental costs and savings for ALC, PM and AR leakage options 
(WRZ 8111) 

A full set of potential schemes was provided for all deficit zones except WRZ 8021 (Tywyn Aberdyfi), 

where base year leakage levels (2014/15) are below background leakage levels, thus no further 

distribution leakage reduction schemes are feasible. 

11.14.2 Trunk main replacement and repair options 

Trunk mains replacement and leak repair options were generated from the AISC analysis described 

in Appendix I. 

Yield Unit Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Total Ml/d 0.109 0.166 0.189 0.205 
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Private intervention costs      

Repair cost £ 120,295 241,622 293,075 328,191 

Maintenance cost £ 6,015 12,081 14,654 16,410 

External cost      

Social cost £ 6,487 13,496 16,089 17,903 

Carbon cost £ 3,607 7,504 8,946 9,954 

Table 11-15 Example of incremental costs and savings for TM repair (WRZ 8108) 

Table 11-15 presents an example of incremental costs and savings for trunk mains repair options for 

WRZ 8108 (Brecon Portis). 

Yield Unit Scheme 1 Scheme 2 Scheme 3 Scheme 4 

Total Ml/d 0.111 0.127 0.150 0.208 

Private intervention costs      

Renewal cost £ 1.064 1.351 1.809 3.107 

External cost      

Social cost £ 129,732 166,007 217,876 358,054 

Carbon cost £ 72,134 92,304 121,144 199,087 

Table 11-16 Example of incremental costs and savings for TM renewal (WRZ 8108) 

Table 11-16 presents an example of incremental costs and savings for trunk mains renewal options 

for WRZ 8108. 

11.15 Estimating costs and savings for feasible customer options 

11.15.1 Summary  

The water savings and cost assessment was primarily based on the following: 

 The micro-component assumptions used for the DCWW PCC model; 

 Projections of population, numbers of properties and occupancy rate from 2015-16 to 2039-

40 for household and non-households (where appropriate);  

 Information on DCWW cost rates for staff and costs of selected components required for the 

various options (rain butts, rainwater harvesting systems, etc.) were based on Aqualogic 

data where possible;  

 Take up rate and final penetration of the various options during implementation was based 

on work undertaken during the 2010-2015 Business Planning process or on advice from 

DCWW. 
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Key assumptions on penetration, uptake rates, installation times, etc. relevant to each option are 

described as appropriate in Appendix K. The principle generic assumptions used for all customer 

options are presented in the following sub-sections. 

11.15.2 Demand forecast 

We have used the demand forecast developed as described in chapter 8 for projections of 

population, numbers of properties and occupancy rate from 2015-16 to 2039-40 for both household 

(measured and unmeasured) and non-household (measured and unmeasured). The micro 

component assumptions and data for the DCWW PCC model has also been utilised where 

appropriate.  

11.15.3 Water savings 

Water Savings are based on the following data sources (in preferential order and where available):  

 Ongoing consultancy support from Aqualogic on water efficiency projects;  

 Market Transformation Programme data; 

 Waterwise evidence base; 

 UKWIR estimate for metering options; and 

 Previous DCWW modelling estimates. 

Key assumptions on water savings etc. relevant to each option are described as appropriate in the 

option evaluation section. 

11.15.4 Costs 

Costs are derived from the work undertaken by Aqualogic where possible. These were deemed the 

most relevant and appropriate as the company are currently installing water efficiency devices 

within the DCWW region.  

Cost estimates for metering schemes were based on our own operational experience which is 

considered to be representative of the costs associated with the feasible metering options. In cases 

where relevant costs were not available estimates were used based on industry guidance or where 

appropriate costs from similar options e.g. cost of installation by a skilled operative.  

11.15.5 Half life 

It has been assumed since the first Evidence Base report in October 2008 that water savings 

resulting from the installation of customer side measures deteriorate over time. Consequently 

customer options can be assigned a ‘half-life’ distribution i.e. the number of years from time of peak 

savings until half peak savings are delivered.  This results in water savings assumed to decrease 

exponentially with time.  

The following equation has been applied to the water savings calculations and describes how water 

savings are assumed to decrease over time: 
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WS(t) = WSo x  
 

Where:  

t = time in years 

WS(t) = water savings which vary with time 

WSo = the original water savings 

t_(1/2) = the half-life in years with which the water savings decay 

11.16 Estimating environmental and social costs for all feasible option types 

Social and Environmental Costs have been prepared using the approach that is recommended in the 

WRPG (EA et al 2012b).  For the assessment of the environmental and social costs, the latest WRPG 

state that the BAG (EA 2003) should be used. The BAG was updated in March 2012 and the 

assessment presented here has been made in accordance with this update (Eftec 2012). 

11.16.1 The Benefits Assessment Guidance 

The BAG guidance was developed for the use of EA and water company planners to ensure 

consistency in approach to the assessment of water resource options. The approach allows an 

assessment of environmental and social costs and benefits of options using a desk-top approach. 

This cost-benefit approach requires that the impacts are described qualitatively and, where 

appropriate, a monetary assessment is made of the potential costs and benefits of implementing a 

water resource option.  

The BAG uses a benefit transfer approach, whereby information on environmental and social costs 

are taken from published data (for example, from willingness to pay studies) and applied to the 

option under consideration. The BAG enables the assessment of the environmental and social costs 

of water resource options as a desk-top study. 

Although there are limitations to the approach set out in the BAG, the methodology was subject to a 

peer review and testing process by relevant policy stakeholders (the EA, Defra, WG, Ofwat, and 

Natural England), academics and water company economists at the time of publication, and remains 

part of the recommended approach to option assessment set out within the WRPG. 

In October 2008 Ofwat published a revised set of Guidance for the incorporation of environmental 

and social externalities into water companies’ leakage cost assessments, enabling water companies 
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to derive a Sustainable Economic Level of Leakage (SELL)12. The SELL Guidance builds on existing 

assessment approaches, drawing heavily on the approaches outlined in the BAG.  The SELL Guidance 

does however, provide more detailed approaches to assessing leakage related externalities and 

some transfer values that can be used in the assessment of water efficiency and metering options. 

11.16.2 The Benefits Assessment Guidance (BAG) Update  

In March 2012 an update of the BAG was produced as part of the WRPG published for consultation 

(Eftec 2012). The 2012 update does not replace the BAG and instead covers: 

 Where and when to use the BAG and the level of detail needed for assessments; 

 Consideration of recently developed value transfer guidelines (Defra, 2010) to ensure that 

application of the BAG meets good practice for value transfer; 

 Categorisation of environmental and social impacts associated with WRMP schemes; 

 Current UK Government guidance for valuing greenhouse gas emissions; 

 Relevant recent studies and results that might be appropriate for value transfer; 

 Updating the transfer values to a 2011 price base; 

 Current UK Government guidance with respect to discounting of future costs and benefits; 

 Focusing on most relevant parts of the BAG for water resources planning purposes. 

The main implications of the update are that some categories that have previously been monetised 

(e.g. landscape impacts) are no longer monetised. This means that the environmental and social 

costs that have previously been assessed for some options may be significantly different than those 

previously presented. The updated BAG requires that these impacts are described but not 

monetised. 

11.16.3 Overview of approach to monetising environmental and social costs  

The approaches for calculating environmental and social costs and benefits from our options link 
with the requirements as set out in BAG. Some of the impacts (and categories within that impact), 
are included below.  

 Impact of the low flows (including informal recreation, non-use values, angling, in-stream 
recreation categories). 

 Impact of new reservoir build (including land take, recreation (of new reservoir) categories). 

 Impact of works (including landscape buildings, landscape pipelines, road congestion, carbon 
costs for construction and carbon costs for categories). 

                                                      

 

12
 Water Services Regulation Authority (2008) Providing Best Practice Guidance on the Inclusion of Externalities 

in the ELL Calculation. Birmingham. Ofwat. Dated September 2008. 
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The categories within each impact also have a number of associated metrics. For example, the road 
congestion category has the following metrics which may need to be taken account of: 

 Type of road affected. 

 Average vehicle per hour on road. 

 Km pipe in urban area. 

 Length of road affected. 

 Length fixed per day. 

 Hours affected per day by congestion.  

 Km affected at any one time. 

 Passenger cars affected.  

 Passenger cars km. 

 Average cost of congestion. 

 Congestion cost. 

For the purposes of this study (and as outlined in BAG), monetary valuation of an impact was only 

conducted if it was considered to be significant. For instance, this may be because the 

environmental effect is of small magnitude or because only a limited number of people are likely to 

be affected.  The Table 11-17 summarises which categories have been omitted from our 

assessments, as it has been necessary to make the simplifying assumption that none of the founding 

categories have a quantifiable impact.  

Categories Assumptions 

Land Take The costs of land are assumed to be included within the capital costs of the option (where 

appropriate) and are not included within this study. 

Landscape 

impacts 

The 2012 update of the New BAG states not to monetise these, therefore excluded. 

Variations around previous assessment included for sensitivity analysis. 

Property 

based dis-

amenity 

benefits 

The options considered within this study could result in property based dis-amenity benefits 

such as noise, dust and odour during construction, the excavation of gardens or driveways or 

short interruptions to supply.  In all cases it has been assumed that the impacts would be of 

short duration and, although acknowledged as a potential impact of these options, no 

quantitative assessment has been undertaken. 

Commercial 

Fisheries 

Internet searches were undertaken to identify commercial fisheries and none were found.  In 

all cases it has been assumed that there would be no impact from the option on commercial 

fisheries. 

In-stream 

recreation 

Internet searches have been undertaken to identify where in-stream recreational activities 

may take place.  The Guidance does not identify suitable transfer values for options that may 
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Categories Assumptions 

impact on in-stream recreation activities. This assessment has been restricted to a qualitative 

assessment where impacts may occur. 

Amenity The simplifying assumption has been made that there will be no amenity impacts as a result 

of the development of any of the options.  For all options it is assumed that changes in flows 

in watercourses as a result of these options will not be perceptible to the point that they 

would be noticeable to the general public and impact upon property prices. 

Abstractions It has been assumed that none of the options will impact upon other abstractors.  Detailed 

water resource modelling would be required to demonstrate whether increasing or resuming 

abstraction at existing sources would derogate other abstractors.  It is assumed that new 

abstraction licences would not be granted unless it could be demonstrated that no 

derogation would occur to other abstractors. 

Table 11-17 Categories against which no assessment has been monetised 

Once a defined set of impacts and categories relevant to a chosen option are identified, the 

categories are monetised. The Table 11-18provides an example of what environmental and social 

costs and benefits have been monetised for water efficiency and metering options.  

Construction / 

Operational 

Impacts 

Monetised aspects 

Construction Property based disamenity benefits 

Water efficiency and metering options could result in property based disamenity effects.  

Whilst negative effects from noise, dust and odours are unlikely, and the water efficiency 

options identified do not involve garden or driveway excavations (with the exception of 

some metering options) customer could still incur some minor negative impacts during the 

roll-out stage. The following disamenity benefits have been made:   

The cost of disruption to householders   

This is the cost of waiting at home for a visit, and during a visit, from an installation 

engineer to install a water efficiency device.   Self-retrofit schemes which also involve more 

than just a few minutes to install are also allocated a disruption factor, i.e. no allowance is 

given for time required to replace a showerhead, but self-installation of a vari-flush device 

does receive an allowance. The transfer value has been sourced from the SELL guidance 

which provides a cost to each individual for time lost due to traffic delays of £30.20/hr.  

Customer’s time taken by home visits etc is not as unproductive as time spent sat in a 

vehicle and therefore a quarter of this value has been taken (£7.55/hr).  A range of 

different water efficiency options are included in Table 6-15 to illustrate the variation. 

Loss of supply to customers 

The cost of temporary loss of supply to customers from the installation of items such as 

meters or urinal retrofits, and temporary disconnections to enable internal leakage tasks, 
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Construction / 

Operational 

Impacts 

Monetised aspects 

taken from the SELL guidance and valued at £10.00 per property.   

Congestion during construction 

The options under consideration will require vehicle movements to install water meters 

and water efficiency measures. However, the relatively small-scale of vehicle movements 

associated with water efficiency schemes are unlikely to result in congestion. Therefore, as 

a surrogate for the minor impact of additional vehicles associated with water efficiency 

schemes, we have adopted the transfer values provided in the BAG for monetising the 

increased accident risk from additional vehicle movements on roads of £0.03 per km. 

Travel distance estimates are based on a GIS assessment of urban density. In this way 

longer distances are assumed in zones which are predominantly rural, whereas travel in 

more urban areas maybe shorter from the depot and between properties. Distances are 

moderated to take into account the travel efficiencies available for options which are 

selective or compulsory.  Distance between non-household properties is assumed to be 

slightly longer than for between household properties responding to an option.  

Accident risk has been monetised by multiplying the distance travelled by the transfer 

value to determine the cost to society of increased accident risk. Options where there are 

no travel requirements (i.e. goods delivered by post and no home visit) are excluded. 

Operation Environmental benefit of demand reduction 

The benefit of leaving water in the environment has been monetised by taking the yield of 

the option and multiplying by the environmental benefit for the resource zone in question 

(in £/Ml).  The derivation of the environmental benefit values as defined within Appendix I.   

Yield is based on the savings achieved by measured and unmeasured properties (multiplied 

by uptake rate across the housing stock relevant to the water resource zone).  Over time 

the decay rate of savings are subsequently factored in.  The options were modelled to 

calculate the costs (and thus the environmental benefits) required to generate 0.1Ml/d 

yield (hence the environmental benefits are the same for each option in Table 6-15). 

Table 11-18 the monetised environmental and social costs and benefits for water efficiency 
and metering options. 

The approach to monetary valuation is to use value transfers (also called benefit transfer). This 

method involves selecting a value from a study that has elicited people’s Willingness to Pay (WTP) in 

another location, for instance, for an improvement in river flows/levels (or to prevent a reduction in 

river flows/ levels) and “applying” this value to the option site being assessed. To apply this value, in 

certain circumstances it must be multiplied by an “adjustment factor” to account for the predicted 

impact of the option on river flows compared to the change valued in the original study. In order to 

assess the overall value of the impact, the individual WTP value (adjusted if appropriate) must then 

be multiplied by the number of people affected. As an example, the Table 11-19shows the monetary 
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components which have been derived for water efficiency and metering options for the SEWCUS 

water resource zone. 

 Unit Low 

Flow 

shower 

Tap 

Inserts 

Household 

waterbutts 

Non-

household 

leak 

reduction 

selective 

Household 

metering 

Non-

household 

urinal 

retrofit 

Property based 
disamenity benefits - 
CAPEX 

 Self fit HH 
visit 

HH 
collects 

Site visit HH visit 
(external) 

Site visit 

Hours of disruption per 
visit hours 0.00 0.30 1.00 2.00 0.00 1.00 

Cost of disruption £/hr 7.55 7.55 7.55 7.55 7.55 7.55 

Hours of water cut-off hours 0.00 0.00 0.00 1.00 0.00 0.50 

Cost of 'cut-off' per 
hour £/hr 10.00 10.00 10.00 10.00 10.00 10.00 

Total cost 
£/pro
p £0.00 £2.27 £7.55 £25.10 £0.00 £12.55 

Traffic Related 
Impacts - per property 
- CAPEX  

      

Urban road distance 

km 
per 
prop 0.03 0.0 7.0 3.0 3.0 3.0 

Cost per km £/km £0.00 0.03 0.03 0.03 0.03 0.03 

Cost 
£/pro
p £0.00 £0.00 £0.21 £0.10 £0.10 £0.10 

Environmental cost of 
water (value of leaving 
in environment)***  

      

£ per Ml £/Ml £9.89  £9.89  £9.89  £9.89  £9.89  £9.89  

Total Ml Ml 0.10 0.10 0.10 0.10 0.10 0.10 

Total value £/day £0.99 £0.99 £0.99 £0.99 £0.99 £0.99 

Table 11-19 Examples of social and environmental cost components for different types of option 
(data as per SEWCUS application of option) 

 

The methodology undertaken for supply options is also in accordance with the EBSD Guidelines and 

the Benefit Assessment Guidelines (BAG), Environment Agency, 2003 and is consistent with the 

general principles provided under the EU Water Framework Directive, and consideration of impacts 

are largely split into water related and non water related impacts (as an example see Table 11-20 

below which outlines water related impacts). Numerous data sources were utilised in identifying 

relevant impacts including GIS, CAMS, other published and unpublished studies etc.
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Impact 
Type 

Inclusion Non 
Inclusion 

Why 

Water   Coastal Assumtion of no significant residual water quality impacts 

Reservoir No option would result in a quantifiable change in any reservoir water 
level management regime 

Groundwater No options would have an effect on any aquifers (all abstractions are 
from rivers). 

Rivers  Limited to those associated with changes in flow since it was assumed 
that no significant changes in river water quality would occur under 
any option. 

Table 11-20 Water Related Impacts 

For rivers there are eight impact categories, namely: informal recreation; angling; commercial 

fisheries; in-stream recreation; amenity (property prices); abstractions; heritage, archaeology and 

landscape; non-use (conservation value/biodiversity). For non- water related impacts, the 

assessment estimated monetary values for key impact categories based on the type and extent of 

construction works and likelihood of visual impacts and disruption, as well as operational aspects 

(e.g. energy use). This process drew upon aspects of BAG, EBSD Guidelines and other sources, 

including GIS. 

Figure 11.3 below includes the standard summary proforma used which captures the metrics and 

monetisation of water resource options, with an example of the 8001.11 option which is a 

desalination plan for North Eyri Ynys Mon. 
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Option 
reference 8001.11 

  
Option name Desalination 

  

    Impact of 
water quality 
changes Coastal water quality impacts 0 £/year 

    Impact of 
water 
flow/quantity 
changes Coastal water flow/quantity impacts 0 £/year 

    Impact of 
works 

   Landscape Full BT value for building -4.34 £/resid/yr 

Buildings Factor change 100% % 

 
Transfer value  -4.34 £/resid/yr 

 
Distance affected  3 km 

 
Number of people affected 8,855 Population in radius 

 
Number of adults in population 7,084  Adult Population 

 
Visit Rate 120,428 Visit rate/ yr 

 
Landscape disbenefit -522,658  £/year 

    Landscape Total length of pipeline 8.08 km 

Pipelines Length of pipeline in AONB/NP 0.00 km 

 
Length of pipeline in PAs and not in AONB or NP 1.00 km 

 

Length of pipeline in woodland and not in PA, AONB or 
NP 0.00 km 

 

Length of pipeline in countryside (i.e not urban) and 
not in PA, AONB, NP or woodland 7.08 km 

 
Factor change for impacts to AONB/NP 200% % 

 
Factor change for impacts to PAs 150% % 

 
Factor change for impacts to woodland 110% % 

 
Factor change for impacts to countryside 100% % 

 
Unadjusted transfer value for pipeline impacts -1.81 £/resid/yr 

 
Adjusted transfer value for impacts to AONB/NP -3.62 £/resid/yr 

 
Adjusted transfer value for impacts to PAs -2.72 £/resid/yr 

 
Adjusted transfer value for impacts to woodland -1.99 £/resid/yr 

 
Adjusted transfer value for impacts to countryside -1.81 £/resid/yr 

 
Distance from pipeline for local resident impacts 2 km 

 
Average population density 2,316  Adult Population 

 
Number of visitors to NPs 0 visitors 

 
Factor change (proportion of visitors affected) 1% 

 

 
Adjusted transfer value for affected visitors to NPs -1.81 £/visit 

 
Period of intrusion (ie duration of works) 24 months  

 
Landscape disbenefit -71,934 £ 
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Road 
congestion Type of road affected C minor 

 

 
Ave vehicles per hour on road 300 veh/hr 

 
km pipe in urban area 0 km 

 
Length of road affected  2 km 

 
Length fixed per day  30 m 

 
hours affected per day by congestion 8 hrs 

 
km affected at any one time  0.1 km 

 
passenger cars affected 130,400 cars 

 
passenger car km  13,040 km 

 
Ave cost of congestion -0.15 £/car/hr 

 
Congestion cost  -1,956 £ 

Carbon costs 

   (construction) Climate change cost 1774 
 Carbon costs 

   (operation) Climate change cost 1582 year 

    Environmental 
and social 
costs / 
disbenefits Category    Annual 

 

Landscape buildings   -£522,658 

 

Landscape pipelines -£82,105   

 

Road congestion -£1,956   

 

Carbon costs - construction £0   

 

Carbon costs - operation   £0 

 

Total  -£84,061 -£522,658 

Figure 11-3 Water resource environmental and social cost and benefit summary proforma 

 

In terms of considering transfer values for a water resource option, the guidance states that for river 

and groundwater options, flow changes should be factored into the transfer values. This is because 

many of the transfer values provided in the guidance for the impact on recreation and biodiversity 

quantify the willingness to pay to avoid low flows. Where an option would not result in low flow 

conditions, the transfer values in the guidance should be adjusted to take account of this. It has not 

been possible to apply this to all the options in this study as flow information is not available for all 

sites. Instead, this study uses the full transfer value. Although this will result in impacts being over-

accounted (e.g. where potential informal recreation costs and benefits impacts are identified), it is 

an approach that has been applied consistently across all options. 

Regarding monetising the environmental and social costs and benefits for leakage options, the 

approach undertaken follows numerous regulatory requirements, including those as set out in BAG. 

Over the last recent years, industry regulators have increasingly emphasised the importance of 

producing leakage targets that consider the full range of social costs and benefits to water 

companies. In line  with the emphasis, Ofwat now describes the target level of leakage as the 

‘sustainable level of leakage’, and has made it a requirement that companies consider – and include 
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where possible in their leakage calculations – the full range of environmental, social and carbon 

related costs and benefits associated with leakage and leakage control. In this respect DCWW’s 

leakage calculations include a quantitative assessment of the full range of social, environmental and 

carbon costs and benefits, based on best practice guidance documents which include BAG, and the 

methodology utilised is considered sustainable. Further information on the technical detail 

associated with leakage calculations can be found within Appendix I. 

11.17 Details of feasible options 

Appendix K includes brief summaries of each of the feasible options. These option summaries also 

identify: 

 Key risks and uncertainties associated with each option; 

 How the potential effect of climate change on the option has been assessed; 

 The flexibility and inter-dependencies of the option; 

 The investigation and implementation time of the option; and, 

 Further factors or constraints specific to the option. 

The quantification of the yields, costs and demand reductions associated options in this part of the 

option appraisal process requires a large number of assumptions to be made. Key assumptions made 

are described in the option summaries in Appendix K. 

Feasible option data has been used to derive AISC and AIC costs on the maximum capacity/output 

and application of the formula presented in the EBSD (UKWIR 2002b). 

Table 11-21, Table 11-22 and Table 11-23 present a summary of the feasible resource-side, 

distribution-side and customer-side options respectively (there are no production options which are 

feasible, hence no summary table) Feasible customer-side options take account of baseline water 

efficiency activity described in section 8.3.9, and so not all customer-side options are feasible in all 

deficit zones. 

   

Scheme  Scheme description 

North Eryri Ynys Môn 

8001.3   Connect Afon Rhythallt to Cwellyn WTW 

8001.4 New Crug WTW and utilisation of existing Afon Rhythallt source 

8001.6 New abstraction at Llyn Cowlyd - new WTW 

8001.8 Utilisation of abstraction from Afon Seiont - upgrade Mynyddd Llandygai WTW 
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Scheme  Scheme description 

8001.10 Dam Raising Ffynnon Llugwy 

8001.11 Desalination  

8001.12 Dam Raising at Alaw Reservoir  

8001.19 Connect Cefni to Alaw Reservoir 

8001.23 Transfer from Cwm Dulyn to NEYM 

Bala 

8020.1 Abstraction licence variation and upgrade Llidiardau WTW 

8020.9 WRZ transfer from Alwen Dee (new route) 

Tywyn Aberdyfi 

8021.3 New abstraction from Afon Dysynni at Pont-y-Garth (to Pen-y-Bont WTW)  

8021.4 Desalination Tywyn Aberdyfi WRZ 

8021.5 New abstraction from Afon Dyfi 

8021.6 Transfer from South Meirionnydd with new Abergynolwyn WTW 

8021.7 New WTW at Pen y Bont 

 

Brecon Portis 

8108.4 River regulation from the Usk reservoir 

8108.5 Increased direct abstraction from Usk Reservoir to Portis  

8108.7 Pen y crug to Portis transfer main renewal 

8108.8 Upgrade Portis WTW 

Pembrokeshire 

8206.1a Re-instate Milton source for industrial use 

8206.1b Re-instate Milton source with treatment  

8206.3 Raise Llys-y-Fran dam 

8206.5 Increase groundwater abstraction at Pendine 

8206.6 Upgrade Middle Mill WTW 
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Scheme  Scheme description 

8206.7 Re-instate Parc springs 

8206.9 Desalination 

8206.10 Abstraction from the Afon Taf  

8206.11 Bolton Hill to Preseli WTW transfer 

8206.18 Zonal transfer from Tywi CUS  

8206.16 Licence variation to transfer 18 Ml/d from Llysyfran reservoir to Preseli, 5 Meg increase 

SEWCUS 

8121.01 Increase zonal transfer from Tywi Gower in combination with Schwyll option 

8121.11 Re-instate Grwyne reservoir with new WTW 

8121.12 Utilisation of Grwyne as Usk regulating reservoir 

8121.13 Re-instate Wentwood reservoir with new WTW 

8121.14 Reinstate treatment for Ynys y Fro and Pant yr Eos reservoirs 

8121.15 Reinstate the Bwllfa Graig WTW 

8121.2 Desalination SEWCUS WRZ (Sully) 

8121.21 Reinstate Clydach reservoir and Perthcelyn WTW 

8121.28 Great Spring plus Wentwood Reservoir water to new WTW at Caerwent 

8121.5 New GW abstraction SE Wales, new WTW 

8121.7 Dam raising at Craig Goch 

8121.39 Ynys-y-Fro and Pant-yr-Eos to Court Farm via LG main (bi-directional raw water main) 

8121.53 Schwyll to SE via Coastal Route 

8121.54 Schwyll for local Supply 

8121.55 Use of the WDA borehole in Bridgend (5 Ml/d) new treatment 

8121.56 Usk reconfiguration (including Manorafon upgrade) to increase Usk flows 

8121.61 Lwyd spring source licence transfer 

8121.69 Ponthir effluent transfer scheme 

8121.71 Use Llywnon washwater as compensation (Currently intermittent discharge) 
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Scheme  Scheme description 

8121.73 Reinstate Wentwood reservoir and transfer to Court Farm WTW via Llanstrisant 

Table 11-21 Full list of feasible resource-side schemes for deficit zones 

 

List of distribution-side schemes – applicable to all zones 

Active leakage control (standalone option) 

Pressure management (standalone option) 

Asset management (standalone option) 

Combined leakage control measures incorporating active leakage control, pressure management and asset 

management (various levels of saving) 

Trunk mains renewal schemes (various levels of saving) 

Trunk mains repair schemes (various levels of saving) 

Table 11-22 Full list of feasible distribution-side schemes for deficit zones 

Option 

number 

Option name Zones where scheme not applicable 

WE002 Low flow shower retrofit Bala, Tywyn Aberdyfi, South Meirionnydd 

WE003 Tap flow regulation Bala, Tywyn Aberdyfi, South Meirionnydd 

WE007 Toilet variable flush retrofit Bala, Tywyn Aberdyfi, South Meirionnydd 

WE008 Toilet cisterns' displacement devices Bala, Tywyn Aberdyfi, South Meirionnydd 

WE019 Household audits - DCWW alone Bala 

WE019a Household audits - with partners Bala, Tywyn Aberdyfi, South Meirionnydd 

WE020 Household education Bala 

WE025 Water butts Bala, Tywyn Aberdyfi, South Meirionnydd 

WE027 Hosepipe Trigger Bala 

WE029 Welcome Pack (3) Bala, Tywyn Aberdyfi, South Meirionnydd 

WE037 Showerhead replacement (non households) Bala 

WE038 Tap flow regulation (non households) Bala, Tywyn Aberdyfi, South Meirionnydd 

WE041 Toilet cisterns' displacement devices (non Bala 
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Option 

number 

Option name Zones where scheme not applicable 

households) 

WE043 Urinal flush controls (non households) Bala, Tywyn Aberdyfi, South Meirionnydd 

WE054 Leakage reduction - internal (non households) Bala 

WE058 Indoor audits (non households) Bala, Tywyn Aberdyfi, South Meirionnydd 

WE071 Outdoor Audits (non households) Bala 

WE072 Toilet variable flush retrofit (non households) Bala, Tywyn Aberdyfi, South Meirionnydd 

WE076 Promoting/Education water efficiency (non 

households) 

Bala 

WE077 Do as I do campaign (DCWW assets) Bala, Tywyn Aberdyfi, South Meirionnydd 

Table 11-23 Full list of feasible customer-side schemes for deficit zones 

Only specific customer-side options that could deliver meaningful savings in very small WRZs are 

considered in Tywyn Aberdyfi– these are small-zone specific versions of the household and non-

household audits, and household toilet retrofits where uptake will be maximised through extensive 

community engagement and pro-active recruitment of participants. 

There are inevitable risks and uncertainties associated with option appraisal. We have sought to 

understand risks and uncertainties by: 

 Consulting extensively with operational and engineering design colleagues to understand the 

feasibility, deliverability and costs associated with resource-side options; 

 Using the same water resources models used in baseline DO estimation to derive marginal 

yields for resource-side schemes; 

 Developing distribution-side options using the same leakage models as for deriving SELL; 

 Referring to published research, including the UKWIR WR25 database and the Waterwise 

Evidence Base, and in-house work to derive costs and savings estimates for customer-side 

schemes; 

 Engaging our demand team to understand the feasibility of customer-side options, as part of 

the MCA process and in validating the deliverability of preferred solutions; 

 Applying a consistent and transparent approach to option identification, screening and 

evaluation; and, 

 Applying a well-tested approach to identifying the least cost solutions. 
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Residual risks and uncertainties are inevitable. We have represented these in the S9 and D4 

components of headroom. 

11.17.1 Consideration of resource sharing options 

As part of the options process, water companies are required to consider all options to share 

resources with other water companies and/or non-water company providers or users of water.  

However, Welsh Government have advised through guidance (EA et al 2012a) that DCWW should 

only agree to sharing resources and water trading where it would not be detrimental to our current 

operations and customers and furthermore that: 

“In the water resources management plan, the company should state how it has fully investigated 

sharing resources. This applies to a company in surplus which could act as a donor (optional for 

water companies operating wholly or mainly in Wales) or a company in deficit which could act as a 

recipient and includes water trading within a catchment.” 

To make ourselves aware of the potential for neighbouring water companies or third parties to 

provide water resources where required within our area we have actively sought this information. As 

part of our pre-consultation for the plan, we published a view of need and availability of water 

resources across our supply area on our website. This document provided details of where we may 

require additional water resources in the future. This view was based on a view of anticipated deficit 

zones from work in developing our Final WRMP 2012, as presented in Table 11-24. 

Water Resource Zone  Potential Resource requirements by 
2020  

Potential Resource requirements 
by 2035  

SEWCUS 10 - 50 Ml/d  10 - 50 Ml/d  

Pembrokeshire  5 - 10 Ml/d  10 - 20 Ml/d  

Brecon Portis  0.5 - 1.0 Ml/d  0.5 - 1.0 Ml/d  

Ross  1.0 - 2.0 Ml/d  1.0 - 2.0 Ml/d  

Table 11-24 Additional resource requirements identified in Final WRMP 2012 

In addition, we highlighted those zones where there was a risk of a SDB deficit where previous plans 

have indicated marginal balances. Those were: 

 North Eryri Ynys Môn; 

 South Meirionnydd; 

 Tywyn Aberdyfi; 

 Bala; 

 Alwen Dee; and 
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 Clwyd Coastal. 

Not all the zones identified above fall into deficit within this Plan; there is the removal of South 

Meirionnydd, Bala and Alwen Dee, and also the addition of SEWCUS and Pembrokeshire.  As an 

indication of companywide supply demand balance position, Figure 11-4 below identifies the 

minimum supply demand balance position identified for all water resource zones using the dry year 

annual average scenario, from 2015-2020 until the end of the planning period. 

Based on the consultation regarding water trading, we have to date had no respondents to this 

publicised position and have in response not included any new bulk supply or trading options within 

this Plan. We will update our website with our latest supply-demand balance position at the same 

time as publishing the Plan. We would still welcome discussions with any third party that feel they 

have available water resource within any of our deficit zones that might prove better value than the 

schemes put forward here. 
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Figure 11-4 Minimum supply-demand balance positions using DYAA scenario 

In addition to our statement of need we have also been in discussions with our neighbouring water 

companies regarding data and information sharing relating to existing bulk supplies and the further 

feasibility of water resource sharing. We have had a number of meetings with Severn Trent Water 

and Bristol Water and conversations with Dee Valley and United Utilities along these lines. 

Figure 11-4 shows that once review of consents licence changes are in place, that there is very little 

surplus water resource that might be used to trade with other water companies. This is particularly 
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true of the WRZs which border the DCWW region to the east. However, there are a number of good 

value scheme on the feasible list of options that could be progressed. If this water resource were to 

be developed then additional infrastructure would be required to transfer this water to the border 

areas and it would also be necessary for the receiving company to also develop infrastructure. 

We have confirmed to Severn Trent Water that there are options available within our SEWCUS WRZ 

that we are not proposing to develop in the near future and that could be compared to schemes 

within their plan. Although, the costs of these schemes for use within the Welsh Water area have 

been estimated, the full cost of a transfer and the price to Seven Trent Water has not been 

established and this would be subject to further discussions between the two companies. This type 

of transfer would also require the understanding of Welsh Government as stipulated within the 

WRMP Guiding Principles (EA et al 2012a). It is proposed to continue with these commercial 

discussions through the consultation period. 

We are continuing with discussions regarding an extension to our bulk supply from Severn Trent 

Water in to the South Meirionnydd WRZ. However, this is not for the purpose of resolving the minor 

zonal deficit but to add resilience against potential outages at Dinas Mawddwy and Llanymawddwy. 

We have confirmed with Bristol Water that we only have a small surplus within our SEWCUS WRZ 

and that this could not easily be accessed due to the network limitations. To make water resource 

available to this area adjacent to the Seven Estuary for further transfer on to Bristol Water, we 

would need to construct significant infrastructure from the Newport area to beyond Chepstow.  

An alternative would be to develop a substantial new water resource in the south east of the zone. A 

new strategic water resource option has been identified in our unconstrained options list; however, 

full access to this water cannot be confirmed at the current time as this would require the 

completion of commercial discussions. As a result, this potential scheme has been removed from our 

feasible options set and we have informed Bristol Water that this source is unlikely to be developed 

before the end of the AMP6 period. We will update Bristol Water if there is any change in this 

position. Therefore, there is no scope currently to transfer significant volumes of water to the border 

between our companies at this time. 

We do not have any significant quantity of water resource available adjacent to the WRZs in the 

north of the DCWW region and so we have not presented any options to either Dee Valley or to 

United Utilities. 

At present we have only considered bulk transfers, and not short-term trades of water, as we do not 

consider these to be appropriate solutions to long-term supply-demand imbalances at present. We 

will review this position as new regulatory controls on abstraction trading are introduced, in the light 

of Welsh Government policy in this area. We are also able to confirm that no third parties 

approached us regarding any potential scheme options. 
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11.18  Optimisation Model 

11.18.1 Overview 

For the 2008 Draft Plan, Jacobs UK was commissioned to develop a bespoke Least Cost Optimisation 

model (Jacobs 2008a and 2008b) to assist in scheme optimisation. The report Least Cost Water 

Resources Planning Model Functional Description (2008) sets out the main scope and requirement 

for the Model. This report is not contained within Appendix K as it has been provided previously. In 

the 2008 Draft Plan audit, the model was commended by the independent Ofwat reporter who 

concluded that ‘DCWW had developed an appropriate optimising tool resulting in programmes of 

work that were likely to be optimal...’.  The Model has been reviewed independently by Atkins Global 

in association with Beal Consultants to establish whether the Optimiser Model was still fit for 

purpose following the publication of UKWIR Economics of Balancing Supply and Demand (EBSD) 

Methodology 2012. The review concluded that the model with some minor adjustments was still fit 

for its purpose. The enhancements to meet these guidelines were related to the definition of 

leakage and water efficiency options, inclusion of carbon impacts, definition of operating costs and 

general improvements to the tool’s flexibility. The Report “Supply-Demand Modelling for WRMP” 

within Appendix K discusses the review in more detail. In addition a similar review was undertaken 

to ensure that the approach was sufficient to meet the “Calculation of the Sustainable Economic 

Level of Leakage and its integration with Water Resource Planning” (SMC,EA,SELL 2012)”. 

11.18.2 Model Functionality 

The model calculates the supply demand balances, from the individual components, for each WRZ 

then evaluates the least cost combination of options, from the range of options and cost data, which 

could be implemented to meet the forecast deficits. The model: 

 determines the AIC & AISC costs for each option based on the net present value of all 

relevant financial, environmental, social and carbon costs discounted over an eighty-year 

period; 

 identifies the least-cost combination/ mix of options that best meets the supply demand 

deficit for each WRZ;  

 derives the Preferred set of options that meets the supply demand balance deficit, for each 

WRZ, at the least long-run marginal cost; 

 The weighted average demand forecast enables regulators to understand the utilisation of 

solutions presented in the preferred plan. The optimiser uses the same factors that create 

the WAD as presented in Chapter 8. These factors are interpreted for input into the model as 

93% Normal, 5% Dry Year and 2% Critical Period. 

The model has been developed to allow changes in the various components of the supply demand 

balance to be rapidly incorporated to take account of, for example, potential climate change 

scenarios and sustainability reductions. 
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The model allows for the identification of options links and dependencies.  For example, the model 

will only select one option, if programmed to do so, where multiple source options have been 

identified to supply one WTW, or, where there are transfers from one source to multiple WRZs. 

As the Preferred option set will likely form the basis of the Plan submission, the model also produces 

the optimisation run results in the required format for Tables WRP3a, 3b, 3c and WRP4, as required 

by the WRMP (EA et al 2012b). 

The assessment methodology removes much of the perception and human choose of an option, and 

the judge being a software process which assesses key indicators of cost, yield etc to understand 

overall value, with the potential for outcomes to be a mix of all the aforementioned categories of 

options. 

However, there has to be some elements of technical expertise and judgement, as any options that 

are considered also may need to be viewed in a strategic context and through taking account of 

possible future demands / constraints that could be experienced in the WRZ as a whole or that could 

allow network connections to be made that will join two WRZ’s together providing resilience within 

that region. 
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12 Environmental appraisal 

12.1 Introduction 

12.1.1 Strategic environmental assessment (SEA) 

Through this Plan we have identified the most economic (best value) combinations of options to 

meet the predicted supply shortfalls over the next 25 years. In identifying the least cost options we 

included, within the costing process, the potential environmental and social costs of each option. 

In addition to this, a SEA has been undertaken. This is a statutory requirement for plans and 

programmes that could have significant environmental effects. The SEA process identifies, describes, 

and evaluates potential effects; proposing where appropriate, mitigation and/or enhancement 

measures. Welsh Water is required to prepare an SEA of the WRMP as the latest WRPG (EA et al 

2012b) states that “water companies operating wholly or mainly in Wales are required to carry out a 

SEA”.   

The SEA has been fully integrated with the option selection process (using engineering and financial 

issues) to select not only the most economic combination of options but to also ensure that the 

options selected are the best from an environmental and social point of view (or can be mitigated in 

some way to alleviate their potential negative impacts or enhance their positive impacts). 

12.1.2 Habitats regulations assessment 

In addition to carrying out a SEA, we have also assessed the potential impacts of this Plan against the 

conservation objectives of designated European sites13. This is known as Habitats Regulations 

Assessment (HRA)14 and is driven by the Habitats Directive15 (as transposed into UK law by the 

Conservation of Habitats and Species Regulations 2010, known as the ‘Habitats Regulations’). 

The Habitat Regulations require the assessment of the potential effects of the WRMP on the Natura 

2000 network of European protected sites to determine whether there will be any likely significant 

effects as a result of implementing the plan (either on its own or in combination with other plans or 

projects), and whether any effects will result in adverse impacts on the integrity of the site. The 

                                                      

 

13 HRA is required by law for all European Sites (Regulation 48).  A European Site is any classified SPA and any SAC from the point where 
the Commission and the Government agree the site as a Site of Community Importance.  HRA is also required, as a matter of Government 
policy, for potential SPAs, candidate SACs and listed Ramsar Sites for the purpose of considering development proposals affecting them 
(PPG9 paras. 13 and C7).  As such, pSPAs, cSACs and Ramsar Sites must also be considered by any HRA.  Within this report ‘European site’ 
is used as a generic term for all of the above designated sites. 

14 ‘Appropriate Assessment’ has been historically used as an umbrella term to describe the process of assessment as a whole.  The whole 
process is now more accurately termed ‘Habitats Regulations Assessment’ (HRA), and ‘Appropriate Assessment’ is used to indicate a 
specific stage of a HRA. 

15 Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and flora.  
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DCWW operational area includes a number of European protected sites.  If it is considered likely 

(after screening) that any of the proposed water management options will result in adverse effects 

on any of these sites, then an Appropriate Assessment will need to be undertaken.  If this is the case, 

the outcome of the assessment will be used to inform the detailed assessments undertaken later in 

the SEA process. 

The HRA, like the SEA, has been an integral part of the development of the options from the outset 

and hence this Plan.  In essence, the SEA and HRA process proceed alongside one another (and 

alongside the WRMP process) with the outcomes of the HRA being incorporated into the SEA 

Environmental Report.   

12.2 Consultation 

We have worked closely with the Natural England and the (then) CCW in preparing both the SEA and 

the HRA, discussing with them our approach to undertaking the environmental appraisal, the 

preferred options and the format of the SEA and HRA reports. We think that through this process we 

have undertaken, as much as possible, a robust and appropriate appraisal of the potential 

environmental impacts of the Plan.   

12.3 Implications for the plan 

12.3.1 Environmental baseline 

Characterising the environmental baseline, issues and context is an important task in defining the 

framework for the SEA.  It involves the following elements: 

 characterise the current state of the environment (including social and economic aspects); 

 from this, identify existing problems and opportunities to be considered in the Plan. 

Based on an analysis of up-to-date relevant information, we have identified the key sustainability 

issues (or Themes) in the Welsh Water region. These are summarised in Table 12-1. 

Topic Area  Key Economic, Social and Environmental Issues 

Biodiversity The need to protect or enhance biodiversity across the DCWW areas; 

The need to protect or enhance the protected sites designated for nature 

conservation; and;  

The need to continue to improve the condition of priority habitats to 

support increases in wildlife, biodiversity and important protected species; 

and. 

The need to protect, maintain and enhance ecological function and 

connectivity. 
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Topic Area  Key Economic, Social and Environmental Issues 

Geology and Soils The need to protect and enhance protected sites designated for their 

geological interest; 

The need to protect, maintain and enhance geomorphological functions 

and services;  

The need to protect, maintain and enhance/restore soil processes and 

functions;  and  

The need to maintain or improve the quality of soils in the area. 

Water The need to maintain and improve water quality; 

The need to ensure the risk of all forms of flooding is not increased, and 

options for mitigation and flood resilience are investigated; 

The need to maintain seasonal flows in groundwater and surface water;  

The need to restore sustainable and appropriate abstraction levels and 

water flow/levels in Wales’ waters across the full range of regimes from 

low to high conditions; and 

The potential effects of climate change and the need to build climate 

change resilience into the water environment and water management. 

Air Quality and Climate The need to reduce air pollutant and greenhouse gas emissions arising 

from the implementation of WRMP options;  

The need to take into account, and where possible mitigate for, the 

potential effects of climate change; and 

The need to adapt to climate change. 

Human Environment The need to ensure that water resource requirements of people and 

visitors can be met at all times; 

The need to ensure that water resources remain affordable; 

The need to ensure that the WRMP measures do not impact on the health 

and well-being of all members of the community; 

The need to ensure that vulnerable people are not affected by 

implementation of the WRMP measures; and 

The need to ensure that WRMP measures do not have an adverse 

economic impact. 
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Topic Area  Key Economic, Social and Environmental Issues 

Material Assets and Resource 

Use 

The need to promote water efficiency measures (including metering); 

The need to ensure that leakage is managed at a sustainable economic 

level; 

The need to maintain the balance between supply and demand for water; 

The need to reduce energy consumption; 

The need to ensure efficient use of resources such as construction 

materials;  

The need to minimise waste arisings, promote reuse, recovery and 

recycling and minimise the impact of wastes on the environment and 

communities; and. 

The need to ensure the  sustainable management of water resources; 

Cultural Heritage The need to protect or and enhance features, landscapes and sites of 

archaeological importance and cultural heritage interest as central to the 

culture of Wales; and. 

The need to recognise to conserve and local distinctiveness. 

Landscape The need to protect the natural beauty of the area; and 

The need to protect and maintain the landscape distinctiveness of the area.   

Table 12-1 Summary of the key sustainability issues 

12.4 Option assessment methodology 

The SEA considers the potential impacts of the options that could be included in the Plan.  Each of 

the selected Feasible Options and the combinations of options were assessed against 11 Objectives 

that cover the identified issues (Table 12-1). These Objectives were developed by considering the 

issues identified during the review of baseline information and the relationship of the Plan with 

other relevant plans and programmes (each having their own objectives).   

The 11 Objectives are: 

 To protect and enhance biodiversity, key habitats and species ecological functions, capacity 

and habitat connectivity; 

 To ensure the appropriate and efficient use of land and protect soils; 

 To protect and enhance the quality and quantity of the surface water environment and the 

groundwater resource; 

 To reduce in the risk of flooding; 
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 To limit the causes, effects of, and adapting to climate change; 

 To ensure the protection and enhancement of human health; 

 To maintain and enhance the economic and social needs of the local community; 

 To ensure the sustainable use of water resources; 

 To reduce the domestic, industrial, agricultural and commercial consumption of resources; 

 To protect and enhance the cultural, historic and industrial heritage resource; and 

 To protect and enhance Welsh Landscapes and landscape character. 

For each of the Objectives, a series of questions assisted in identifying the types of issues that need 
to be considered. 

12.5 Feasible options impact 

Each of the feasible options was assessed against the Objectives to identify its potential impact.  
These were assessed based on the nature of the effect, its timing and geographic scale, the 
sensitivity of the people or environmental receptors that could be affected, and how long any effect 

might last.  They were ranked based on the scale shown in Table 12-2. 

Symbol Meaning 

++ Very strong positive effect of the Plan option on this objective 

+ Positive effect of the Plan option on this objective 

0 Overall neutral effect of the Plan option on this objective 

- Negative effect of the Plan option on this objective 

-- Very strong negative effect of the Plan option on this objective 

? Uncertain effect of the Plan option on this objective 

Table 12-2 Key to assessment criteria 

Section 4 of the Environmental Report16 summarises the assessments for each of the deficit WRZs.  

Section 14 of this report presents the assessments for the preferred options identified from the least 

cost modelling with alternative preferred options. 

                                                      

 

16
 Strategic Environmental Assessment of Draft WRMP, Revised Environmental Report (AMEC, March 2013) 
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12.6 HRA screening of preferred options 

As stated, we have undertaken a HRA of this Plan, which is reported separately17. The HRA was 

undertaken as an iterative process alongside the development of the Plan, to help to ensure that the 

Final Plan will not have adverse effects on any European Sites when implemented. The HRA has 

identified whether any feasible options would have unacceptable effects on a European Site. This 

process informed the selection of the preferred options. Further assessment was then undertaken 

on the preferred options to ensure that any likely significant effect or adverse effects were identified 

and appropriate measures developed to ensure that these effects would be avoided or reliably 

mitigated when the Final Plan is implemented.  

12.6.1 Review of feasible options 

The Feasible options were reviewed for their possible effects on European Sites using a preliminary 

screening method. This identified those European Sites that could potentially be affected by the 

implementation or operation of each feasible option, given the characteristics of the Site, the means 

by which it might be affected by the option, and the distance from the option to the Site. 

12.6.2 Assessment of preferred options 

Following from the screening of feasible options through both the HRA and SEA process, the initial 

preferred options were re-screened and assessed in greater detail for their likely impacts on 

European Sites. 

Where potential effects were identified as “uncertain” (as is often the case when the examination is 

at a comparatively strategic level) an assessment of likely significant effect was made and avoidance 

measures or mitigation proposed to help to ensure that there would be no adverse effects. For some 

options, any such effects are likely to be localised and can therefore be more appropriately assessed 

at the more detailed planning stages.  In this case, the assessment identified the risk of effects but 

assumed that HRA of lower level strategies or the individual options themselves will be sufficiently 

rigorous to avoid significant or adverse effects.  

Since the precise manner and timescale in which the various options could be implemented is 

unknown, not all the possible effects can be assessed at the strategic level and some can only be 

determined at a project level. This means that the HRA must assume that all normal controls will be 

applied (i.e. at a project-level HRA) and that likely significant effect can only be concluded where the 

level of development required is unlikely to be accommodated, regardless of project-level 

mitigation. 

                                                      

 

17 “Habitats Regulations Assessment of Draft WRMP 2013 AMEC UK Limited, March 2013. 
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For example, an option requiring construction work within a Special Area of Conservation may 

initially appear certain to have likely significant effect; however, that option may involve simply 

refitting existing operational structures, which can almost certainly be easily accommodated without 

likely significant effect or adverse effects. The opposite is also true. This means that the strategic 

HRA must consider whether the likely level of development required for the option can be 

accommodated and (if this is uncertain) whether there are other practicable options available that 

will not have a likely significant effect.   

12.6.3 Summary of assessment 

The HRA concluded that most of the feasible and preferred options had the potential for likely 

significant effect on at least one European Site; however, for most options it was very clear that the 

potential effects were of a scale and type that could certainly be avoided at the scheme level with 

standard and accepted measures.  

There are three options where the available data strongly suggests that there will be no significant 

effects, but this cannot be concluded with certainty at the strategic level. These schemes are: 

 Brecon Portis:  additional releases from Usk Reservoir;  

 Milton Boreholes; and, 

 Llys Y Fran. 

Based on the available information and incorporated mitigation the HRA has concluded that these 

options will have ‘no adverse effects’ on any European site. We believe that it is acceptable to 

include these schemes in the Plan for now on the basis that HRA and assessments at the scheme 

level can be expected to resolve the uncertainties (since scheme-specific HRA will be a legal 

requirement before these schemes can be implemented), provided that potential alternatives with 

“no adverse effects” are identified within the Plan. The Plan has therefore included these schemes 

as preferred options, with the proviso that “alternative” options have been identified that could be 

employed should the options in question prove to have adverse effects that are unavoidable. This 

process and the “alternative” options are detailed fully in the HRA report.   

12.6.4 Responding to Representations 

As part of the work undertaken to complete the Plan and statement of response, an addendum 
report has been written for the SEA and HRA which takes account of the  

12.6.5 Conclusion 

Overall the HRA has concluded that the Final Plan will not have any significant adverse effects on any 

European Site (alone or in combination with other plans and programmes) as a result of its 

implementation, since the preferred options:  

 either will have no significant or adverse effect as they stand; or, 
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 can be implemented using established and reliable best-practice mitigation/ avoidance 

measures to ensure no significant or adverse effects; or, 

 can be replaced by options that have no likely significant effect or adverse effects from the 

feasible options list, should scheme-specific investigations demonstrate that adverse effects 

are certain and cannot be avoided or mitigated.   

All options will, in any case, be subject to project-level HRA, as a matter of legal requirement, which 

will provide an additional safeguard.  

12.7 WFD no deterioration 

The surface water flow regime is a supporting element to the biological status of water bodies. This 

means that excessive pressures on flow regime (such as high levels of abstraction, discharge or river 

regulation) could compromise the achievement of good ecological status (GES) (EA 2013). However, 

the causal relationship between flow and ecological status is poorly understood, and is likely to be 

site-specific. Therefore screening thresholds, called Environment Flow Indicators (EFIs) have been 

developed to assess the likelihood of river bodies complying (or not) with flow condition limits, 

based on the river flow pressures during low-flow periods.   

The EA has developed methodologies for assessing: 

 The likelihood of river and lake water bodies achieving or failing the relevant Water 

Framework Directives objectives in 2027, as a result of artificial influences on flows; and, 

 The risk of deterioration in Water Framework Directives water bodies as a result of artificial 

influences on flows up to 2027. 

This assessment is an update of the evaluation undertaken for the first cycle of River Basin 

Management Plans (RBMPs), and includes updates and refinements to the data and 

methods used, which are fully described in EA, 2013. The results available as discussed 

below, in the context of DCWW, are draft and may be revised in March 2013. 

The assessment shows that there are a only six water bodies in the Western Wales or Severn RBMP 

areas (i.e. the RBMPs that contain Welsh Water’s supply area) where there is a risk of deterioration 

as a result of artificial flow. These are presented in Table 12-3. The Dee RBMP is the only other 

remaining RBMP and this area does not currently have any risk of deterioration as a result of 

artificial flow. 

River Basin 

District 

EA Region/ 

Country  

EA WB ID Water Body Name 

Severn Midlands GB109054032520 Ell Bk - source to conf R Leadon 

Severn Midlands GB109055029670 Valley Bk - source to conf R Wye 

Severn Midlands GB109055036870 R Dore - source to conf Worm Bk 
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River Basin 

District 

EA Region/ 

Country  

EA WB ID Water Body Name 

Severn Wales GB109055042020 R Lugg - conf Bleddfa Bk to conf Cascob Bk 

Western 

Wales 

Wales GB110059025480 Tre-Beddrod - headwaters to tidal limit 

Western 

Wales 

Wales GB110059032090 Lliedi - headwaters to tidal limit 

Table 12-3 Summary of water bodies at low risk of deterioration in GES 

We have also discussed the issue of no deterioration in general terms with (what was) EA Wales.  

Our qualitative assessment of Catchment Abstraction Management Strategies and Water Framework 

Directive impacts as part of the MCA screening of unconstrained options assessed whether any of 

the options would be likely to cause deterioration (as presented in Table 11.3). Any that failed these 

criteria were screened out. This assessment was undertaken in late summer/early autumn 2012, 

based on the published Catchment Abstraction Management documents available on the EA website 

(EA various dates). We have also assessed our preferred options against these documents and based 

on this, are content that none of the preferred options will cause any deterioration in Water 

Framework Directive water body status. 

We have also confirmed with (what was) EA Wales that, in general terms, the principle of no 

deterioration under Water Framework Directive is not an issue for detailed consideration at the 

moment for existing licences, and that any source-specific issues that are identified through further 

investigations will be evaluated in more detail at a later date. 

Of the water bodies listed in Table 12-3, DCWW’s abstractions only affect those in the River Dore, 

and River Lugg catchment. Both these abstractions have been the subject of investigations (e.g. Scott 

Wilson & APEM 2011 and EA 2011). The conclusions from these studies were that hydrological 

impacts are not a reason for failure of a biology element of these water bodies.     

  



 

Page | 270 

Dŵr Cymru Welsh Water Water Resources Management Plan, April 2014 

 

13 Final water resources and demand strategy 

13.1 Selecting the preferred option 

Chapter 10 has drawn together the demand forecasts, supply capability data and the assessment of 

target headroom, to present the baseline supply-demand balance position for all 24 of our WRZs.  

This has identified five WRZs which are forecast to be in deficit across the planning period.  

Chapter 11 has then described how we have established and assessed the options available to 

resolve these supply demand imbalances by looking at demand management and leakage options 

and options which increase our supply capability. The section also established that no 3rd parties 

including neighbouring water companies are able to offer alternative supplies to the options that we 

have identified to meet supply demand deficits. The method of option evaluation is consistent with 

WRPG and supporting guidance. 

We are continually updating and improving both our cost information and estimates of scheme 

yields and we aim to provide our best estimates of these at the time of publishing each plan. The 

interactions between the numerous potential combinations of schemes and associated combined 

benefits together with any constraints, needs to be fully understood and an overall strategy 

developed for individual WRZs taking account of not only the gain in resource capability or reduction 

in demand but also factors such as resilience and synergies with our capital maintenance and water 

quality driven investments. 

It is important that the impacts of any of these options on the environment are clearly understood in 

line with the Welsh Government’s move to an ecosystems approach. Section 2.5 of this Plan 

describes how we consider that the current water resource planning process in England and Wales 

substantially encapsulates the ecosystems approach via legislation such as the Habitats and Water 

Framework directives, and regulatory guidelines that (amongst other things) require the social and 

environmental costs and benefits of options to be considered alongside capital and operating costs.  

We have undertaken a SEA and HRA assessment of our Plan and taken account of this in formulating 

our water resource strategy to meet deficits, to meet our regulatory obligations and further meet 

the goal of delivering a plan according to the principles of the ecosystems approach. The SEA and 

HRA assessment processes are outlined in chapter 12, Environmental Appraisal. 

The starting point for the solution assessment is the understanding of a least cost programme of 

options that will meet the identified SDB deficit in each zone. To this end, the economic model 

described in Chapter 11 has been used to assess the incremental costs of each option individually 

and also groups of options due to interdependencies between these. 

The optimisation process uses this base incremental cost information to provide an initial least cost 

programme of interventions over time that best addresses the profile of the supply-demand deficits. 

Consequently, the most economic plan may not directly reflect the individual incremental cost 

ranking. 
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The least cost ‘optimisation’ model allows for the identification of links and dependencies between 

options. For example, the model will only select one option, if programmed to do so, where multiple 

source options have been identified to supply one WTW, or, where there are transfers from one 

source to multiple WRZs. 

The ‘programme appraisal’ stage of the planning process enables us to give regard to schemes that 

may have incremental costs above those that are strictly least cost but which, for example, have 

additional benefits in terms of a positive contribution to the environment as identified through the 

SEA or may provide enhanced operational resilience. 

A further key aspect of the planning approach is to take account of our stakeholder views. Our 

stakeholder engagement work is described in Chapter 3 and outlines in principle the findings of 

customer engagement surveys. It is worth re-iterating those key findings which should be minded 

when proposing a preferred solution within each deficit zone. 

 The overall priority for customers was lower bills 

 Customers positively valued all demand management measures including metering as the fairest 

way to charge for water; 

 Customers did not provide significant support for inter-company trading of water. 

  Customers, in line with government, valued security of supply. 

As laid out within the WRPG, although the least cost option set forms the basis of the Plan 

submission, the chosen programme of solutions does not necessarily have to be least cost but 

should represent best value for customers and the environment. This allows for any issues identified 

throughout the SEA and HRA, any synergy with other business drivers; and to take account of 

customer priorities in choosing the best value solutions. The following sections outline the preferred 

solutions for the zones where there is a forecast supply against demand deficit over the planning 

period, highlighting  where this differs from the least cost solution or where there are other benefits 

from the chosen solution. 

13.2 WRZ 8001 - North Eryri - Ynys Môn 

13.2.1 Zonal deficit 

As detailed in Chapter 10, under the annual average scenario the zone falls into deficit in 2024/25 

with the maximum deficit of 3.99 Ml/d by 2039/40. Under the critical period scenario the zone falls 

into deficit in 2026/27 to a maximum of 2.66 Ml/d by 2039/40.  
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13.2.2 Least cost options 

The cost optimiser has been used to assess the relative cost against benefit values for water 

efficiency, leakage and water resource options. Latest Indicative AISC values are provided in Table 

13-1.  

Option ID Type of Option DO 
Benefit 
(Ml/d) 

AIC Max 
capacity 
(£/Ml) 

AISC Max 
capacity 
(£/Ml) 

8001.03a W Connect Afon Rhythallt to Cwelyn WTW  3.01 369 411 

8001.23a W Transfer of water from Cwm Dulyn to North 

Eryri  

2.53 37 63 

8001.12 W Raise Alaw reservoir 2 367 1636 

8001.11 Lk Trunk Mains Renew 1 0.1 9819 11663 

8001.1 Lk Leakage 1 0.41 31.64 39 

8001.2 Lk Leakage 2 0.78 45 49 

8001.7 Lk Renewal 1 0.41 575 575 

8001.8 Lk Renewal 2 0.78 2697 2697 

8001.9 Lk Renewal 3 0.73 11451 11451 

8001.WE058- Ef Non Household Indoor Audits and Fit 0.02 33 32 

8001.WE019A 

Ef 

Household Audits & Fit (Collaboration) 0.01 126 40 

8001.WE019  Ef Household Audits & Fit 0.01 124 89 

8001.WE041- Ef Non Household Toilet Cisterns Displacement 

Devices 

0.02 123 125 

8001.WE043  Ef Non Household Urinal Flush Controls 0.02 245 243 

8001.WE071  Ef Non Household Outdoor Audits 0.02 272 255 

Table 13-1 Summary of feasible options for North Eryri Ynys Môn 

Water resource, leakage and water efficiency options can all be developed at similar incremental 

costs but the demand management options provide relatively smaller benefits. The Cwm Dulyn 

water resource option has both a low incremental cost due to the small amount of infrastructure 

required but also provides a significant benefit. 

13.2.3 Environmental considerations  

The outputs of the SEA and HRA have been taken into consideration when determining the preferred 

solutions for the WRZ. In this zone, the transfer of potable water from the Cwm Dulyn system in our 

Lleyn Harlech WRZ in to the North Eryri Ynys Môn WRZ was the supply-side option which scored the 

least negative impacts under the SEA. This reflects the nature of the option which essentially 

involves changes to the existing distribution network infrastructure, with no new infrastructure 

required. 

The implementation of leakage reduction was assessed as having no significant negative effects 

during construction and some minor positive effects during operation under the SEA. This reflects 
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the nature of the option as having limited short term impacts during the repair of leaks and ongoing 

benefits once a leak is repaired with lower levels of water being put into supply and so the 

operational, E&S and carbon costs are commensurately lower. 

The connection of the Afon Rhythallt to Cwellyn WTW was assessed as mainly having some negative 

and some positive impacts as a result of either construction or operation under the SEA. This result 

was not significantly different to several supply side options considered in the zone which involve 

new or re-instated infrastructure.  

The least cost solutions for the zone comprise two options with few negative and several positive 

effects under the SEA and one option with impacts in-line with those of options of a similar nature 

but which are more expensive. Therefore we consider that our chosen schemes represent best value 

for customers and the environment in this zone. 

13.2.4 Preferred solution 

The programme optimisation model has been used to identify the least cost plan for overcoming 

deficits in the zone. This is to increase the available supply capability within the WRZ in combination 

with target leakage reduction in the following stages: 

Least cost is achieved through enhanced leakage detection implemented from 2024/25 to 2026/27 

providing c1.2Ml/d of demand management saving. This will meet both average annual and critical 

period needs. 

The second stage of the preferred solution is the transfer of water from Cwm Dulyn WTW (in Lleyn 

Harlech WRZ) in 2027/28. This utilises the abstraction licence surplus at Cwm Dulyn, therefore there 

is no need for additional consents. Some work will be required on the network to enable this 

transfer. This provides a benefit for the dry year and critical period of 2.5Ml/d through the Cwm 

Dulyn WTWs. The area that is currently served by this works will then be served by the 

Garndolbenmaen WTWs. 

We consider that the least cost plan provides the preferred solution for the WRZ. Our preferred 

solution is presented in Figure 13-1and summarised inTable 13-2. 
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Figure 13-1 Final Average Annual Supply Demand Balance for the NEYM WRZ 

 

Option Name Max Yield 
(Ml/d) 

Implemented 
From 

8001.1 Lk Enhanced Leakage Detection ‘1’  0.41 2024/25 

8001.2 Lk Enhanced Leakage Detection ‘2’ 0.78 2026/27 

8001.23a Transfer of water from Cwm Dulyn to North Eyri  2.53 2027/28 

8001.WE019A Ef – Household Audits & Fit 0.04 2039/40 

8001.3 Lk Enhanced Leakage Detection ‘3’ 0.73 2039/40 

Table 13-2 Summary of preferred solutions in NEYM WRZ 

13.3 WRZ 8021 - Tywyn Aberdyfi 

13.3.1 Zonal deficit 

The zone is forecast to be in deficit in 2016/17 reaching a maximum deficit of 0.89Ml/d in 2039/40. 

13.3.2 Least cost options 

Finding options to meet the deficit in Tywyn Aberdyfi WRZ is challenging as the remote nature of the 

zone makes inter-zonal connections difficult. Available leakage savings are limited as considerable 

leakage reduction work has been achieved and will continue within the current AMP period for this 

zone. In addition, we are currently promoting water efficiency within the zone against a Sustainable 

Economic Level of Water Efficiency target of 0.16Ml/d saving by the end of this AMP period. There 
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are diminishing returns from further effort in this area but we will collect evidence on effectiveness 

of the current initiative for future cost analyses. 

We have confirmed the potential for a sustainable increase in abstraction from the Afon Dysyni in 

the reach near Pont-y-Garth. This scheme would transfer water to the Pen-y-Bont works and make 

use of spare capacity. The scheme is reasonably cost effective and provides a good DO benefit for 

this small zone. 

Latest Deployable output and AIC/AISC data for the feasible options for the WRZ are presented in 

Table 13-3. 

Option ID Option Name DO 

Benefit 

(Ml/d) 

AIC Max 

Capacity 

(£/Ml) 

AISC Max 

Capacity 

(£/Ml) 

8021.03 W New Abstraction from Afon Dysynni 0.39 856 1055 

8021.06 W Transfer from South Meirionnydd with new 

Abergynolwyn WTW 

1.00 2481 2669 

8021.1 Lk Trunk Mains Rep 1 0.05 519 536 

8021.2 Lk Trunk Mains Rep 2 0.04 1267 1308 

8021.4 Lk Trunk Mains Renew 1 0.05 1808 2157 

8021.WE007  Ef Household Toilet Variable Flush Retrofit 0.02 2647 2656 

8021.WE019A Ef Household Audits & Fit (Collaboration) 0.06 1151 1147 

8021.WE058- Ef Non Household Indoor Audits and Fit 0.04 142 143 

Table 13-3 Summary of feasible options for Tywyn Aberdyfi 

13.3.3 Environmental considerations  

The outputs of the SEA and HRA have been considered when determining the preferred solutions for 

the WRZ. In this zone, a new abstraction from the Afon Dysynni at Pont-y-Garth and a new or 

extended treatment plant have been assessed as having some negative and some positive impacts 

as a result of either construction or operation. This result is not significantly different to several 

other supply side options considered in the zone which involve river abstractions or the upgrade or 

construction of new WTWs. A new abstraction from Afon Dysynni at Pont-y-Garth and a new or 

extended treatment plant is the least cost of the similar supply side options involving river 

abstraction. 

Under the SEA, water efficiency options were assessed as having no significant negative effects 

during construction and minor positive effects during operation. However, water efficiency options 

alone do not provide sufficient savings to meet the deficit in this zone. 
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13.3.4 Final solution 

As outlined in the introduction to this section, the optimisation process does not automatically pick 

the lowest AISC schemes but takes account of the level of annual average and critical period deficit 

over the period and produces a least cost programme of options.  

The least cost planning model indicates that the preferred solution for resolving the forecast deficit 

is the implementation of a new abstraction from the Afon Dysynni and transfer of water to our Pen-

y-Bont works which has spare treatment capacity.  Table 2-4 shows that whilst there are some lower 

unit cost options, these do not deliver the gain in DO required to resolve the forecast deficit. The 

water efficiency option of household audits and an increase in transfer with new treatment capacity 

is required during AMP 8. The later scheme has been costed with an uprating of our Abergynolwyn 

WTWs, however the works at Pen-y-Bont could also be extended and the choice between these two 

solutions will be dependent upon the most efficient overall solution when taking account of capital 

maintenance requirements at this time. 

Based on the analysis presented in previous sections we consider that the least cost plan provides 

the preferred solution for the Tywyn Aberdyfi WRZ. This scheme provides both average annual and 

critical period benefit as it utilises the current spare capacity at the Pen-y-bont WTWs. We consider 

that this option is low risk in terms of achieving the benefits anticipated and represents best value 

for customers. We will consider the need for additional abstraction from the Dysynni and choice of 

treatment location if required in subsequent plans. At this time we will have gained further 

information regarding the cost/benefit of water efficiency schemes through data gained during 

AMP5 and AMP6 and updated the SDB for the zone in response to forecast demand. Our preferred 

solution is summarised in Table 13-4 and shown graphically in Figure 13-2. 

Figure 13-2 Final Annual Average Supply Demand Balance for the Tywyn Aberdyfi WRZ 
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Option Name 

Max Yield 
(Ml/d) 

Implemented 
From 

8021.3 New abstraction from Afon Dysynni at Pont Y Garth 0.39 2016/17 

8021.WE019A Ef Household Audits & Fit (Collaboration)  0.29 2024/25 

8021.6 Transfer from South Meirionydd with new Abergynolwyn WTW  1 2027/28 

Table 13-4 Summary of preferred solution for Tywyn Aberdyfi 

13.4 WRZ 8108 Brecon Portis 

13.4.1 Zonal deficit 

The zone is forecast to be in deficit under both the annual average and critical period planning 

scenarios. Under the annual average scenario the zone falls into deficit as soon as abstraction licence 

reductions are implemented but this will be a function of the lead time for a solution to be 

developed. The maximum deficit is 0.2 Ml/d by 2015/16. Under the critical period scenario, if the 

licence changes were to be implemented in 2015/16 then the zonal deficit would be 0.25 Ml/d at 

this time. 

13.4.2 Least Cost Options 

Due to the sensitive nature of the environment within the River Usk catchment we are limited in the 

scope of potential water resource options that could be implemented. Whilst the leakage and water 

efficiency options may be environmentally better, they are costly relative to the available resource 

schemes. The key options are listed in Table 13-5. 

Option ID Option Name DO 

Benefit 

(Ml/d) 

AIC Max 

Capacity 

(£/Ml) 

AISC Max 

Capacity 

(£/M/) 

8108.04 W 8108.4 River regulation from Usk reservoir 0.47 15 15 

8108.07 W 8108.7 Penycrug to Portis transfer main 

renewal 

0.90 35 191 

8108.4 Lk Renew 1 0.30 1943 1943 

8108.1 Lk Leakage 1 0.30 52 71 

8108.2 Lk Leakage 2 0.20 207 237 

8108.3 Lk Leakage 3 0.10 663 721 

8108.5 Lk Renew 2 0.2 3625 3625 

8108.WE058- Ef Option WE058- Non Household Indoor Audits 

and Fit 

0.00 397 378 

8108.WE003  Ef Option WE003 - Household Tap Flow 

Regulation 

0.00 856 575 

Table 13-5 Summary of feasible options for Brecon Portis 

Under the Habitats Directive, the licence reduction at the Brecon source should be implemented 

prior to December 2015; this reduces WAFU by 0.56Ml/d from 2015/16 and continues for the rest of 

the planning period. To alleviate the restriction on abstraction we are able to make small additional 
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releases of water from Usk Reservoir to augment flows in the upper River Usk. This will ensure that 

our abstraction does not impact upon the ecology of the river and will allow us to continue to 

operate normally at Brecon. This is a low cost scheme and one which we can be implemented 

immediately if the releases are manually controlled. However, automation of the releases should be 

installed as soon as practicably possible. 

The link main option between the Penycrug service reservoir to an area currently served by Portis 

works would increase the zonal WAFU by 0.9Ml/d. However, customer support for this scheme is 

unlikely as this would change the quality of water for some customers from soft to relatively hard 

water supply. 

Demand management options are very limited within the Brecon Portis WRZ and even if these were 

least cost would be insufficient to resolve the deficit.  

13.4.3 Environmental Considerations 

In considering the results from the SEA and HRA, the Regulation release option from Usk reservoir 

was assessed as having no impacts as a result of construction and uncertain or positive impacts as a 

result of operation. Leakage reduction was not assessed as having significant negative effects during 

construction and minor positive effects during operation. This reflects the nature of the option as 

having limited short term impacts during the repair of leaks and ongoing benefits once a leak is 

repaired in with lower levels of water being put into supply and so the lower operating, 

environmental and social and carbon costs are commensurately lower . The upgrading of the 

network infrastructure between Brecon WTW and Portis WTW was assessed as having minor 

negative impacts as a result of construction and no impacts during operation.   

13.4.4 Final Solution 

The least cost solution is to implement the Usk river regulation scheme which will provide both the 

peak and average benefit to the zone by maintaining available resource at Brecon and so utilising its 

WTWs capacity. 

The graph in Figure 13-3 shows the final SDB for the Brecon/Portis WRZ. With regards to the 

additional releases of water from the Usk reservoir, there is no net increase in the volumes of water 

that will be abstracted from the River Usk. Additionally there is environmental benefit through 

increasing flows within the upper River Usk from Usk reservoir down to Brecon. 

This is a resilient solution as managing additional releases of water from the Usk reservoir will 

maintain the abstraction at Brecon which can provide more water than is currently required within 

the local Brecon WTW area under all realistic demand forecast scenarios. 

There are no significant risks around the programme and the solutions are resilient to climate 

change. We consider that this plan represents best value for customers and the environment in this 

zone, and reflects the causes of the zonal deficits. 
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Figure 13-3 Final CP Supply Demand Balance for the Portis/Brecon WRZ 

 

Solution name (s) Max Yield 

(Ml/d) 

Implemented 

From 

8108.4 W River regulation from Usk reservoir  0.5 2015/16 

Table 13-6 Summary of preferred solutions for Brecon Portis 

13.5 WRZ 8206 – Pembrokeshire 

13.5.1 Zonal deficit 

The Pembrokeshire zone is forecast to be in deficit under both the annual average and critical period 

planning scenarios as soon as licence reductions are implemented on the River Cleddau. The scale of 

deficit is also driven by the predicted impacts of climate change, reaching a maximum of 11.98 Ml/d 

under the Annual Average Planning Scenario by 2039/40. 

The licence reductions on the Cleddau and particularly that proposed at Pont Hywel, will prevent the 

refill of the Rosebush (Preseli) reservoir and significantly reduce supply capability from the Preseli 

WTW. This will effectively remove the conjunctive nature of the zone and solutions need to resolve 

this issue in order that the demands currently fed by the Preseli works are met. We plan to make 

licence changes as soon as we are able prior to Dec 2015, however, the effective date for 
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implementation is dependent upon the development of new assets to maintain a supply demand 

surplus across the zone. 

13.5.2  Least Cost Options 

A range of schemes have been developed for economic and environmental comparison. Table 13-7 

lists the key schemes with lowest AISC values of each category. 

Option  ID Option Name DO 
Benefit 
(Ml/d) 

AIC Max 
Capacity 
(£/Ml) 

AISC Max 
Capacity 
(£/M/l) 

8206.20 with 
PEF  W 

8206.16 Licence  variation to transfer 18 Ml/d 
from Llysyfran reservoir to Preseli (5 Ml/d 
increase) 

3.6 1119 1181 

8206.01a W 8206.1a Reinstate Milton source for Industrial 2.5 504 591 

8206.01b W 8206.1b Reinstate Milton source with 
treatment 

3.63 1682 1740 

8206.18 W 8206.18 Import from Tywi Gower 1.61 838 982 

8206.03 W 8206.3 Dam-raising of Llysyfran 14.04 1011 1023 

8206.06 W 8206.6 Upgrade Middle Mill WTW 0.27 4857 5934 

8206.07 W 8206.7 Reinstate Parc Springs 0.81 1857 2283 

8201.10  Abstraction from the Taf 4 2110 2397 

8206.10 Lk Trunk Mains Rep 1 0.02 138 144 

8206.11 Lk Trunk Mains Rep 2 0.03 400 416 

8206.12 Lk Trunk Mains Rep 3 0.07 156 162 

8206.13 Lk Trunk Mains Renew 1 0.05 2555 2786 

8206.1 Lk Leakage  combined 4.2 238 241 

8206.WE038  Ef Option WE038 - Non Household Tap Flow 
Regulation 

0.03 14 17 

8206.WE037  Ef Option WE037 - Non Household Showerhead 
Replacement 

0.03 23 25 

8206.WE025  Ef Option WE025 - Household Water Butts 0.01 144 156 

8206.WE019A 
Ef 

Option WE019A - Household Audits & Fit 
(Collaboration) 

0.01 278 278 

8206.WE072  Ef Option WE072 - Non Household Toilet Variable 
Flush Retrofit 

0.03 556 554 

Table 13-7 Summary of feasible options for Pembrokeshire 

By examination of the AISC data, the most cost effective schemes are the lower yielding water 

efficiency schemes, followed by leakage, closely followed by supply capability schemes. In terms of 

yield, the water efficiency schemes with an AISC of below £500/Ml only generate savings of around 
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0.1Ml/d. Potential leakage reduction options below this threshold provide a greater benefit but still 

only up to c0.3Ml/d. It is estimated that substantial cost effective leakage savings could be made 

across the zone; however, this would be achieved across the entire zone and would not be an 

effective solution against the impact of localised abstraction licence reductions on the Cleddau.  

 The supply side schemes considered are a selection of those that either maximise the existing 

available water resource across the zone, reinstate disused sources such as Milton, or transfer water 

from the neighbouring Tywi Gower zone which has a surplus Supply Demand balance.  

Two schemes have been proposed to reinstate the conjunctive use of the resources by overcoming 

the reduced abstraction into Rosebush reservoir. The first was to transfer additional water from the 

Cleddau at Canaston, through an up-rated Bolton Hill WTWs direct to the Preseli network. However, 

a study of the layout of the Bolton Hill works has identified significant delivery risk related to the 

layout of pipework. The MCA report has now been updated to remove the scheme on technical 

infeasibility grounds and replace it with a variant option. 

Rather than transfer treated water from Canaston via Bolton Hill WTW, a variant on this is to 

transfer Cleddau catchment water captured over the winter in Llysyfran back to the Preseli works 

which has sufficient treatment capacity. This scheme would provide less deployable output but is 

cheaper as it does not require the up-rating of the Bolton Hill works. In asset terms, the difference 

between the two schemes is the pipeline route which has been examined through the HRA/SEA 

reports. 

The Llysyfran to Preseli scheme is able to meet the impact caused by the loss of licence at Pont 

Hywel low flow licence as this utilises the higher winter flows in the Cleddau catchment. 

The option of transferring water from the Tywi Gower water resource zone is not the most cost 

beneficial purely in terms of the incremental cost but this scheme has the significant additional 

benefit of providing resilience to the south east of the Pembrokeshire zone served by the Pendine 

source. 

The reinstatement of Milton is potentially the most cost effective source for the zone, except that 

the yield of the scheme is dependent upon whether this is to meet non-potable or potable demand 

and how this supply can be integrated with the rest of the zone. Overall, an effective resource 

strategy takes all of these factors into account. 

13.5.3 Environmental Considerations 

The outputs of the SEA and HRA have been considered in determining the preferred solutions for the 

WRZ. Two of the lower cost options, the transfer of water from Llysyfran to Preseli WTW and transfer 

from Tywi CUS WRZ have both been flagged in the SEA as having some potential to incur carbon dis-

benefit, due to the scale of the construction work required to install the options. Other options are 

available which would have lesser carbon impacts for construction, but are financially more 

expensive. 
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The implementation of leakage reduction has been assessed as having no significant effects during 

construction and may have a minor positive effect during operation under the SEA.  This reflects the 

nature of the option as having limited short term impacts during the repair of leaks and ongoing 

benefits once a leak is repaired in with lower levels of water being put into supply and so the lower 

operating, environmental and social and carbon costs are commensurately lower.  

When the operational effects of the options are considered, the option to transfer water from Tywi 

Gower WRZ has no significant negative impacts, and the transfer of water from Llysyfran to Preseli 

WTW had one negative impact on cost of carbon, due to the level of pumping required. This 

compared favourably with other options assessed in the SEA, many of which had significant negative 

impacts on Biodiversity. Considered over the whole life of the Plan and the assets required, it was 

considered that some negative impacts during construction would be offset by the comparatively 

low impacts during the operation. 

13.5.4 Final Solution 

The only scheme identified that is able to adequately meet the challenge of reduced abstraction 

licence on the River Cleddau is the maximisation of the Llysyfran storage and transfer to Preseli 

WTWs. This scheme is able to meet the supply demand deficit caused by abstraction licence 

reductions and although delivery of the scheme is currently timed for April 2018, it is anticipated 

that the construction programme will be reduced by actively working with NRW and other local 

stakeholders. This will allow the licence reductions on the Cleddau to be implemented as soon as 

practicably possible. The development of this scheme also minimises expenditure during AMP6 and 

meets our customers wishes to minimise bills during this economic period. 

Although not least cost, the resilience case for the Tywi Gower transfer option is very strong and the 

AMP6 period will allow additional information to be gathered regarding any water quality concerns 

at our Pendine source. During AMP7 it is proposed to implement the Tywi Gower transfer along with 

significant leakage saving within the zone. These schemes meet both Welsh Governments and 

customer wishes in terms of resilient supply and emphasis on demand management. 

 The preferred solution is the implementation of ‘Licence variation to transfer 18 Ml/d from Llysyfran 

reservoir to Preseli’ in 2018/19, followed by the ‘Tywi Gower’ water resource scheme in 2022/23, a 

combined ‘Active Leakage Detection 1’ option in 2024/25, and the reinstatement of Milton source in 

2029/30. Figure 13-4 shows a schematic of the proposed supply schemes.  Figure 13-5 and Table 

13-8 Summary of preferred solutions for Pembrokeshire. 

It is proposed to conclude River Cleddau ecology studies in 2014/15 to define the sustainable 

abstraction from the Cleddau and these findings will be reflected in future WRMP updates. 

Pembrokeshire is the only deficit zone in which the preferred solution differs from least cost for the 

reasons described above. We believe that this programme effectively delivers solutions to meet 

Environmental drivers in line with stakeholder, including our customers, preferences. 
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Figure 13-4 Schematic of the Pembrokeshire Water Supply Schemes 
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Figure 13-5 Final Average Annual Supply Demand Balance for the Pembrokeshire WRZ 

 

Option Name Max 
Yield 

(Ml/d) 

Implemented 
From 

8206.20 with PEF W, 8206.16 Licence variation to transfer 18 Ml/d from 
Llysyfran reservoir to Preseli    

3.6 2018/19 

8206.18 W Import from Tywi Gower 2.6 2022/23 

8206.1 Lk  ALC 1 combined 4.2 2024/25 

8206.1a Reinstate Milton source for industrial 2.5 2029/30 

Table 13-8 Summary of preferred solutions for Pembrokeshire 
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13.6 WRZ 8121 – SEWCUS 

13.6.1 Zonal deficit  

The SEWCUS WRZ is forecast to have a minor deficit under the annual average planning scenario of 

0.50Ml/d in 2039/2040. The significant reduction in the supply demand surplus currently available 

and eventual fall into deficit is driven by the combined impact of NRW’s proposed changes to our 

abstraction licences from the lower reaches of the Rivers Usk and Wye and the predicted impacts of 

climate change, as well as an updated demand forecast. 

Although SEWCUS only falls into deficit in the final year of the planning period, the balance 

throughout the planning period is marginal in relation to the size of the WRZ once licence changes 

on the Wye and Usk are implemented. In that the SEWCUS zone is also DCWWs largest WRZ the risks 

associated with an abrupt fall in Deployable Output of circa 34 Ml/d needs to be viewed with some 

caution. 

In response to this perceived risk we have been working over the past 2 years to better understand 

the complex operational interactions within the SEWCUS zone during both normal and dry years. 

We have commissioned an independent report to identify the range of risks and to understand the 

scope of investigations required to fully understand the level of risk created by the impact of these 

licence reductions. In addition we have provided a detailed technical note to NRW to further 

substantiate the position taken in this Plan (with regard to Habitats DIrective driven changes to 

DCWW’s abstraction licences on the Wye and Usk.   

This position confirms that a range of risks exist which must be adequately mitigated before any 

licence changes take effect to our abstractions on the Wye and Usk, so as to avoid any potential risks 

to water quality, asset integrity and ultimately customer supply.  The report is provided as Appendix 

M to the Plan and explains the operational challenges and risks to DCWW’s customers posed by the 

licence changes and goes on to detail the programme of works required to mitigate against these 

increased and unacceptable risks. 

13.6.2 Key risks 

As stated above, there are very real practical challenges associated with operating the SEWCUS 

system in a dry year under the proposed new licence arrangements which NRW have confirmed are 

needed to meet the requirements of the Habitats Directive. 

It is clear that we need to continue with our work to better model and understand asset risks across 

SEWCUS and the need to improve these models and so the confidence they provide our WRMP 

process.  This is a key issue in terms of judging risks to customer supply as operational experience 

shows that during dry periods, having models which more closely represent the operational realities 

of the system, will allow us to both understand and manage the SEWCUS system with more 

confidence. 
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The SEWCUS zone has two distinct water resource types namely, the upland impounding reservoirs 

situated along the Heads of the Valleys and at the top of the Rhondda valleys and the lowland river 

sources of the Rivers Wye and Usk. The upland reservoirs and associated WTWs feed directly into 

local communities with additional key links from the Heads of the Valleys and Rhondda down the 

Taff Valley to Cardiff. The Lowland river sources feed into the Llandegfedd pumped storage reservoir 

and through associated WTWs which feed into Newport, Chepstow and also into the Cardiff Area 

(SeeFigure 13-6 The SEWCUS water supply system) 

 

Figure 13-6 The SEWCUS water supply system  

During a critical dry or drought period it is necessary to gradually drawdown all of the reservoirs and 

balance the available resource across the system. This ensures that the available water resource is 

both maximised across the system and that all of the demand centres can be supplied during the dry 

period. 

The balance between storages is made by controlling the percentage of upland and lowland 

reservoir water feeding into the Cardiff area. During the Winter and Spring periods the objective is 

to operate as efficiently as possible and maximise the use of upland storage. However, as a dry 

period is encountered it is necessary to pre-emptively retain high level storage through the use of 
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control rules which limit the output from high level reservoirs and increase supply from the low level 

sources. 

During extended dry periods it is necessary to utilise more of the lowland sources including the 

Talybont reservoir through links to the high level system which requires the reversal of flows in 

critical sections of trunk mains. This activity needs to be carefully managed to eliminate any 

customer water quality issues especially in light of the current need for manual operation of valves.   

Our operational experience in this area confirms that water quality issues can and do arise from such 

flow reversals, which under the new licensing arrangements could be significantly accentuated.  

With current licences, over the simulation period from 1973 – 2011 a flow reversal is needed to 

support the Pontsticill system for 9 of the 39 years (roughly once every four years on average). 

However, when the new abstraction licence conditions are implemented on our Rivers Wye and Usk 

licences it is evident from our modelling that the need to balance the ‘high’ and ‘low’ level resources 

becomes critical to maintaining supplies. Therefore this flow reversal becomes a much more 

frequent event, with our modelling suggesting it may need to operate for 26 of the 39 year 

simulation period (roughly once every one and a half years).  

To avoid water quality issues for our customers, we must be confident that when changing the 

operation of the SEWCUS supply system during a dry period, key sections of water mains and 

pumping stations can operate as required and most importantly ensure that customers feel no 

impact from these changes in terms of water quality received.   Investment will be required to 

achieve this. 

Over and above the water quality issues arising from more frequent flow reversals in SEWCUS, the 

new licence arrangements will lead to the increased likelihood and frequency of the abstraction of 

turbid waters and drawdown of reservoirs such as Llandegfedd to lower levels more frequently, 

especially during dry years.  This in turn has the potential to significantly impact upon the quality and 

treatability of these waters. Within the available raw water quality dataset for Llandegfedd it is 

evident that the loading of nutrients from the River Usk abstractions are high and there is 

circumstantial evidence from seasonal elevation of manganese that the lake is thermally stratifying. 

The apparent elevated nutrient status combined with thermal stratification will both be important 

contributing factors to algal bloom development and have implications towards potential future 

effects of increased draw-down in the reservoir and its operational management.  

Over and above the increased raw and distribution water quality risks arising from the new licence 

arrangements, there are also water resource implications of the licence changes.  Specifically, there 

is a marginal surplus in the supply demand balance for SEWCUS throughout the planning period with 

a predicted small deficit by 2039-40.  

Concerns have been identified over raw water quality issues at Llandegfedd reservoir in terms of its 

impact on Deployable Output (DO). Within our SEWCUS DO modelling we have assumed a minimum 

drawdown of 21% at Llandegfedd reservoir in order to preserve water quality that can be treated to 
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the required standards. However, we are concerned that this level may not be sufficiently protective 

based on recent experience. In autumn 2013 we have seen algal issues at Llandegfedd with the 

reservoir at a relatively normal level of 65% following the dry summer. Our water resources’ 

modelling indicates that the DO of SEWCUS is very sensitive to changes in storage at Llandegfedd. 

Should the water quality studies conclude that we may need to preserve minimum levels in 

Llandegfedd higher than 21%, as seems likely from our experience of the 2013 summer, we will see 

significant reductions in DO. Modelling a scenario of 30% minimum storage reduces the DO by 

roughly 17Ml/d from the 398Ml/d starting position to 381Ml/d, whilst a scenario of 40% minimum 

storage reduces the DO by around 32Ml/d from the 398Ml/d starting position to 366Ml/d. Under 

these scenarios the supply shortfall in the SEWCUS WRZ is greatly increased. 

These risks could be further exacerbated by the WFD (HMWB) assessments, the implications of 

which are not yet understood. For SEWCUS these could require increases in statutory compensation 

releases from our reservoirs which would have a detrimental effect on their yield and lead to further 

reductions in DO.  

It is clear then, that significant operational changes will be required during a dry year once licence 

changes on the Wye and Usk are implemented, particularly when coupled with potential WFD 

impacts.  These in combination will increase current water quality, asset integrity, and deployable 

output risks within the SEWCUS supply system to an unacceptable level.  To adequately mitigate 

against these it will be necessary to complete a programme of studies to better understand this level 

of risk whilst implementing resilience schemes to improve the robustness of the SEWCUS system.  

These have been included within our PR14 submission and will be completed by April 2018. It is 

therefore recommended that any changes to DCWW’s abstraction licences on the Wye and Usk do 

not take effect before April 2018. NRW are supportive in principle to the need for asset resilience 

prior to abstraction licence changes being implemented.  

13.6.3 Final Solution  

For completeness, Figure 13-7 shows the final supply demand position for SEWCUS with enhanced 

leakage reduction proposed in the long term to maintain the supply demand balance position. 
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Figure 13-7 Final Annual Average Supply Demand Balance for the SEWCUS WRZ 

In addition, in response to the increase in risks associated with abstraction licence reductions we 

have developed a programme of AMP6 resilience schemes and water quality investigations. Theses 

have been included within our AMP6 business plan and will allow for the implementation of licence 

changes in April 2018. 

13.6.4 SEWCUS Environmental investigation Programme 

The ongoing environmental investigation programme on the Wye and Usk is described in Chapter 6. 

It is Dŵr Cymru Welsh Water’s intention at this stage to review progress and conclusions, 

particularly with respect to the success of the fish monitoring and to include study findings within 

alternative abstraction licensing proposals. However, until these studies are complete, our WRMP 

needs to be based upon the latest position laid out within NRW’s National Environment Programme. 

It should be noted that these current investigations will also provide a valuable understanding of the 

Wye and Usk in terms of future AMP 6 WFD investigations, and for WG to establish what measures 

are required to deliver ‘good status’ under the directive in terms of other anthropogenic pressures. 

There are two additional constraints to achieving the environmental flow objectives set by NRW in 

taking a precautionary approach to the protection of Wye and Usk river ecology. We are aware that 

there is a potential conflict between the preferred date for licence changes on the Wye proposed by 

Dŵr Cymru Welsh Water and that which may be acceptable to Severn Trent Water. This means that 

although we may be in a position to volunteer changes to our licences on the River Wye in 2018 
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there are interdependencies between Severn Trent Water licences on the Wye and it may be the 

case that we will need to align the timescales with those set by Severn Trent Water. 

On the River Usk, the achievement of flow objectives will only be met once the Canal and Rivers 

Trust also reduce their substantial abstraction at Brecon. This abstraction is currently licence exempt 

and will need to be voluntarily reduced or be brought into the licensing regime by Welsh 

Government. We are unaware of the date by which this large abstraction at Brecon might be able to 

be reduced but have been in discussion with the Trust regarding potential options to mitigate 

against these abstraction reductions. 

We believe that it is essential that all licence reduction actions should be applied fairly and 

simultaneously in the Usk and Wye catchments if we are to avoid penalising economic growth 

prospects in Wales against those in England. 

13.7 Water Framework Directive 

As part of the WFD, NRW are reviewing what measures are required in the Wye and Usk catchments 

to reduce nutrient levels. This work becomes particularly important post 2018 as to reduce the risks 

from algal blooms it is essential to reduce nutrient levels in raw water. We expect nutrient 

management plans to be implemented fairly and even handedly by NRW to reduce the potential for 

algal blooms in Llandegfedd Reservoir in the new regime by 2018. 

13.8 Cost of Carbon 

Section 11 has described the way in which both embedded and operational carbon has been 
accounted for for the preferred plan solutions. And the relative increase in carbon cost for the 
company related to the Water Resource Plan schemes as required within the WRMP guiding 
principles.



 

Page | 291 

Dŵr Cymru Welsh Water Water Resources Management Plan, April 2014 

 

14 Testing the plan 

14.1 Introduction 

As outlined in the WRMP guidance it is prudent to both test the key assumptions made within the 

plan and also to look at the potential impact on plan of foreseeable changes that might occur during 

the planning horizon. This will ensure that: 

 our plan is robust to minor changes to supply and demand forecasts in the near future, and 

to more moderate changes as the plan progresses; 

 account is taken of the main risks we face in managing the balance between supply and 

demand; 

 we are not planning for a highly uncertain worst case that is unlikely to occur; and 

 we have identified if there are any factors that have a large effect on the plan, and their 

timings, so that these impacts can be managed and mitigated through flexible, adaptive 

planning. 

We have approached this testing in three ways: 

1. As required within the guidance, we have examined the sensitivity in the mid to long term of 

applying different risk profiles to the headroom uncertainties described in section 9.6. We 

have both increased and decreased our headroom profile, to explore how our baseline 

supply-demand balances would change as a result of more and less conservative approach 

to our chosen risk profile. This is of importance where our view of risk might have an impact 

upon schemes with long lead times. 

2. By changing the % contribution for the key supply and demand components (e.g. headroom, 

exports, and demand) which are inputted into our optimisation model (model which 

provides least cost options to address deficits identified within WRZ). The review focuses on 

the sensitivity in solution chosen by the optimisation software to address a deficit. The 

testing is shown in section 14.3. 

3. Informed by the more generic sensitivity analyses described above we have considered a 

number of specific scenarios related to specific zonal risks. A number of these have been 

requested by the EA in relation to the impact of the Water Framework Directive and 

Habitats Directives. We have worked closely with NRW in developing these scenarios. The 

scenario modelling undertaken and the results of this work in terms of zonal supply-demand 

balances and investment impact is shown in section 14.4. 
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14.2 Mid to long-term sensitivity analysis 

We have undertaken a high level sensitivity analysis on the impact to baseline supply demand 

balance from small to moderate changes in the headroom uncertainty. This is to identify zones 

where we should be looking in greater detail at zonal risks in the mid to long term, to test whether 

our programme is robust against the need for asset interventions with long lead times. We have also 

examined the sensitivity of a accepting greater risk over time. 

Table 14-1 presents the upper and lower headroom risk profiles used in this analysis, compared to 

the risk profile used in the baseline supply-demand balance. 

Years Baseline risk profile Upper risk profile Lower risk profile 

2015/16 – 2019/20 95% 95% 95% 

2020/21 – 2024/25 90% 90% 85% 

2025/26 – 2029/30 85% 90% 70% 

2030/31 – 2034/35 80% 85% 60% 

2035/36 – 2039/40 75% 85% 50% 

Table 14-1 Headroom risk profiles used in sensitivity analysis 

For clarity, ‘upper’ uncertainty refers to the higher level of headroom, which will result in a greater 

supply-demand deficit (but arguably an acceptance of a lower level of risk) , whilst ‘lower’ 

uncertainty refers to the lower level of headroom, which will result in a lower supply-demand deficit.   

The five deficit WRZs were included in the testing (North Eryri Ynys Môn, Tywyn Aberdyfi, 

Pembrokeshire, SEWCUS, and Brecon Portis), plus we discuss the effects on the supply demand 

balance for a further 7 WRZ’s which are in a ‘marginal surplus’ position (a supply demand balance 

value, identified in the years of 2015 and onwards, which is between 0 – 10% of the total WAFU, 

when using the DYAA baseline scenario). These zones may have the potential to fall into deficit as a 

result of using one of the different risk profiles. All other WRZs aren’t included within this 

assessment, because their supply demand balance surplus is considered adequate i.e. greater than 

the ‘marginal surplus’ position, and would not be significantly affected or be likely to fall into deficit 

from a changing risk profile. 

14.2.1 North Eryri Ynys Môn sensitivity analysis 

Figure 14-1 illustrates the effect of the upper and lower risk profiles on the supply-demand balance 

in North Eryri Ynys Môn.   
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Figure 14-1 Sensitivity analysis for North Eryri Ynys Môn 

 

As might be expected the upper headroom profile falls into deficit at the same time as the baseline, 

but creates an increased deficit from 2025 onwards leading to an deficit that is c2Ml/d greater than 

baseline by the end of the planning period. We believe that there are specific uncertainties in North 

Eryri Ynys Môn that could cause an increased deficit, including Water Framework Directive 

requirements at Llyn Cefni to increase compensation flow; and additional demand from the 

proposed Wylfa development. We have explored the effects of these factors as individual scenarios. 

The lower headroom profile delays the time at which the zone falls into deficit by 4 years and the 

deficit is marginal throughout the planning period. This indicates that the supply-demand balance in 

this zone could be less severe than that presented in our baseline supply-demand balance. However, 

we believe the uncertainties at play in this zone are more likely to be down-side, and a more 

favourable outcome for this zone is unlikely. The preferred plan includes relatively small scale 

schemes in the mid-long term and the results do not impact upon the overall zonal strategy outside 

of specific scenarios considered later in this chapter. 

We will continue to review the supply-demand balance in this zone and update our plans 

accordingly, particularly as key uncertainties such as the future of Wylfa nuclear power station are 

clarified. 
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14.2.2 Tywyn Aberdyfi sensitivity analysis 

Figure 14-2 shows the effects on the supply demand balance for Tywyn Aberdyfi from the changing 

headroom risk profiles. 

 

Figure 14-2 Sensitivity analysis for Tywyn Aberdyfi 

There is a similar range of sensitivity results compared to North Eyri Ynys Mon. The profiles on the 

graph show that the level of headroom drives the WRZ into deficit to varying degrees. Based on the 

level of deficit and the proposed options to address deficit, there would be no significant change in 

the zonal strategy with the variation in deficit not requiring the development of or eliminating any 

long lead time schemes. We are also not aware of any other parameters that would have the 

potential to significantly alter the supply or demand in this zone and consequently any effects from 

using an altered risk profile. The options chosen to address the deficit also align with the long term 

strategy for the WRZ to increase its resilience through linking networks with the neighbouring South 

Meirionydd WRZ. 
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14.2.3 Brecon Portis sensitivity analysis 

Figure 14-3 presents the results of the uncertainty analysis for Brecon Portis. 

 

Figure 14-3 Sensitivity analysis for Brecon Portis 

All profiles exhibit the same starting position at 2015, of being in deficit (as a result of the licence 

review, reduction of consents), and a steady increase in supply demand position until moving into 

surplus and continuing to increase in surplus until the end of the planning period. All profiles cross 

over into a surplus position within a 4 year range (from 2024/25 to 2029/30), with a similar level of 

deficit leading up to balanced position.  

The result from each risk profile is the timing of deficit created rather than the magnitude (as all 

profiles end up in a good surplus by the end of the planning period). Given that the preferred 

solution addresses all of the deficit scenarios, the mid-long term strategy  for the zone is robust. 
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14.2.4 Pembrokeshire sensitivity analysis 

Figure 14-3 illustrates the sensitivity analysis for Pembrokeshire. 

 

Figure 14-4 Sensitivity analysis for Pembrokeshire 

There is a range between the upper and lower risk profiles of around twenty five per cent of the 

total baseline supply-demand deficit, with all risk profiles trending in the same way. All profiles 

remain in significant deficit following the review of consents process in 2018.   

We believe that there are specific uncertainties in Pembrokeshire, associated with the 

implementation of licence changes following the Habitats Directive review of consents, and the 

accuracy of inflow estimation. Our initial view is these issues, on balance, have the potential to 

increase the deficit above that reported for the baseline situation, as reflected by the the upper risk 

profile. We have therefore developed scenarios to consider these uncertainties in more detail, which 

are presented in section 13.4. 
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14.2.5  SEWCUS sensitivity analysis 

Figure 14-5 illustrates the sensitivity analysis for SEWCUS. This zone is forecast to maintain a 

baseline surplus in all but the last year of the planning period.  

 

Figure 14-5 Sensitivity analysis for SEWCUS 

The upper risk profile pushes the zone into deficit earlier than baseline, from 2035/36, which creates 

a deficit of 8.61Ml/d by 2039/40. The lower risk profile shows a general increase in the supply 

demand balance over the planning period, resulting in a 14.5Ml/d surplus by 2039/40. 

As a worst case, the sensitivity analysis indicates an emerging deficit from 2035/36 when using the 

upper risk profile. This could be driven by a range of supply and demand factors, other than the 

Wye, Usk licence issues which we are aware of (under the Habitats Directive review of consents), 

and we are aware that investigations are ongoing into the need and solutions to meet further Water 

Framework Directive requirements (e.g in the Rhondda Fach where a new compensation release 

from Castell Nos Reservoir may be required).   

As the deficit presented is over 20 years away, and given the outstanding licence uncertainties, we 

will be reviewing the supply-demand uncertainties once these immediate uncertainties have been 

resolved. The uncertainties around the Water Framework Directive impact have been placed into 

scenarios and presented in Section 13.4. 
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14.2.6 Water Resource Zones in Marginal Surplus 

There are two groups of WRZ’s which have been classed as being in marginal surplus that exhibit 

similar traits following sensitivity analysis, these include: 

 WRZ’s without water imports (Coastal Clywd, Alwen, Bala, and Dyffryn Conwy), as shown in 
Figure 14-6, 

 WRZ’s which have water imports (Barmouth, Vowchurch and Whitbourne). 

 

For WRZ’s without water imports, the underlying trend is an initial increase in supply demand 

balance surplus moving to plateau and leading on to decreasing surplus in the last 5 to 10 years of 

the planning period. The profile trends for Dyffryn Conwy are shown as an example. However the 

difference in the surplus values for the upper and lower risk profiles at the end of the planning 

period can reach approximately 50% of the baseline surplus. This is demonstrating that a large level 

of uncertainty is presented by the end of the planning period. 

As the WRZ’s are in surplus for all risk profiles throughout the planning period, and show a declining 

profile (typically being present in the last 5 – 10 years of the planning period) which could lead to an 

eventual deficit position in the years following the current planning period, that based on the 

flexibility presented in the existing options and water resources available to address a deficit, there 

is sufficient time to refine strategies to address any deficits projected outside of the current planning 

period at a later stage. 

 

Figure 14-6 Sensitivity analysis for Dyffryn Conwy   
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A summary of observations for the effects of changing risk profiles for the WRZ’s which import water 

(Barmouth, Vowchurch, and Whitbourne) are included below.  

 Whitbourne  (Figure 14-7) – The baseline and upper risk profile use some capacity of the 

transfer water to achieve a balanced supply demand position. The upper risk profile uses a 

higher capacity, with a maximum of 0.27Ml/d at 2015/16. The total transfer capacity is 

1Ml/d, and hence it’s considered we are currently in a resilient position due to the level of 

remaining capacity of transfer water in place throughout the planning period and beyond. 

 Vowchurch (Figure 14-8) – Transfer waters are only required up until 2019/20; from 2015 

onwards up to a maximum of 0.07 Ml/d in 2015/16 for the upper risk profile. This compares 

with a capacity to be able to transfer of up to 0.45Ml/d of water. From 2019/20, no transfer 

of water is required when using the baseline or any of the risk profiles, and the WRZ is in 

surplus. We feel we currently have resilience with the supply demand balance positions for 

all profiles not requiring water transfer over the longer term, however it is available if 

required. 

 Barmouth (Figure 14-9) – As a worst case, using the upper risk profile, transfer waters (post 

planning period, so 2015) are used from 2025 with a maximum transfer required of 

0.13Ml/d in 2039/40 (the baseline position requires a transfer from 2027 with a maximum of 

0.05Ml/d, and the lower risk profile requires no transfer of water). The transfer maximum is 

1Ml/d. Hence, we feel there is capacity in place to manage any additional water importation 

requirement over the planning period and no need for further studies. 

 

Figure 14-7 Sensitivity analysis for Whitbourne 
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Figure 14-8 Sensitivity analysis for Vowchurch 

 

Figure 14-9 Sensitivity analysis for Barmouth 

We have reviewed the WRAPSim modelling results for the transfers, and checked its operation with 

regional colleagues, and this confirms that the transfers are flexible enough to support additional 

demands from the exporting WRZs should they be required.  

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4
M

l/
d

8110 - Vowchurch - Baseline Risk Profile 8110 - Vowchurch - Lower Risk Profile

8110 - Vowchurch - Upper Risk Profile

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

M
l/

d

8033 - Barmouth - Baseline Risk Profile 8033 - Barmouth - Lower Risk Profile

8033 - Barmouth - Upper Risk Profile



 

Page | 301 

Dŵr Cymru Welsh Water Water Resources Management Plan, April 2014 

 

Based on the observations above, the level of resilience remaining in the capacity of transfer waters, 

and the projections of WRZs not requiring the use of transfer waters in some instances, we feel that 

no further assessment is required at this stage. 

14.3 Sensitivity of Supply Demand Balance Components 

Further sensitivity analysis has been undertaken using our optimisation software, to further 

demonstrate that robust options have been chosen to address WRZs which are in deficit.  

In this assessment, the input component values in the optimiser have been varied by -5% and +5% 

compared to the original, or baseline, value. The optimisation software is then run and any changes 

in the least cost options reviewed.  

The input component types included DO, outage, process loss, demand forecast, water imports, 

water exports, and target headroom. Scenario testing was undertaken at various stages of the 

development of our supply demand balance component information and hence will not reflect the 

optimised (i.e. chosen) options for final baseline supply demand balance position. However, there 

are typical findings when changing the value of the component inputs.  

The table below provides an example, and summarises the changes in options generated by the 

optimiser software as a result of the mentioned changes to the component value changes, for the 

8001 – NEYM WRZ. Table 14-2 Componant Sensitivitycompares the timing of the ‘baseline’ supply 

and demand solutions against the least cost plan when varying supply demand components. 

WRZ 

Component  Variance Baseline 
Supply 
Solution 

Supply side 
Scheme 
Variance 

Baseline 
Demand  
solution 

Demand side 
Scheme 
Variance 

8001 - 
NEYM 

DO  +5% S1 – 2027 S1 – 2028 
 

ALC 1 – 2024 
ALC 2 – 2026 
ALC 3 – 2038 

None 

 DO -5% S1 – 2027 S1 – 2018 
S2 – 2028  

ALC 1 – 2024 
ALC 2 – 2026 
ALC 3 – 2038 

ALC 1 – Same 
ALC 2 – Same 
ALC 3 – 2027  

 Outage +5% S1 – 2027 S1 - 2024 
 

ALC 1 – 2024 
ALC 2 – 2026 
ALC 3 – 2038 

ALC 1 – 2028  
ALC 2 – 2029  
ALC 3 – 2034  

 Outage -5% S1 – 2027 S1 – Same ALC 1 – 2024 
ALC 2 – 2026 
ALC 3 – 2038 

ALC 1 – Same 
ALC 2 – Same 
ALC 3 – 2039  

 Process Loss +5% S1 – 2027 See outage   

 Process Loss -5% S1 – 2027 See outage   

 Demand 
Forecast 

+5% S1 – 2027 S1 - 2023 
S2 - 2028  

ALC 1 – 2024 
ALC 2 – 2026 
ALC 3 – 2038 

ALC 1 – 2021 
ALC 2 – 2022 
ALC 3 – None 

 Demand 
Forecast 

-5% S1 – 2027 S1 – 2028 ALC 1 – 2024 
ALC 2 – 2026 
ALC 3 – 2038 

ALC 1 – 2027 
ALC 2 – None  
ALC 3 – None 

 Water 
Imports 

+5% S1 – 2027 S1 - Same ALC 1 – 2024 
ALC 2 – 2026 

Same 
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WRZ 

Component  Variance Baseline 
Supply 
Solution 

Supply side 
Scheme 
Variance 

Baseline 
Demand  
solution 

Demand side 
Scheme 
Variance 

ALC 3 – 2038 

 Water 
Imports 

-5% S1 – 2027 S1 - Same ALC 1 – 2024 
ALC 2 – 2026 
ALC 3 – 2038 

Same 

 Water 
Exports 

+5% S1 – 2027 S1 - Same ALC 1 – 2024 
ALC 2 – 2026 
ALC 3 – 2038 

Same 

 Water 
Exports 

-5% S1 – 2027 S1 - Same ALC 1 – 2024 
ALC 2 – 2026 
ALC 3 – 2038 

Same 

 Target 
Headroom 

+5% S1 – 2027 S1 - 2024 
S2 - 2028  

ALC 1 – 2024 
ALC 2 – 2026 
ALC 3 – 2038 

None 

 Target 
Headroom 

-5% S1 – 2027 S1 – Same ALC 1 – 2024 
ALC 2 – 2026 
ALC 3 – 2038 

ALC 1 – Same 
ALC 2 – Same 
ALC 3 – None 

Table 14-2 Componant Sensitivity 

 

The typical findings when changing the value of the component inputs are: 

 No zones are taken out of deficit over the complete planning period by individual changes to the 

component inputs and so there is still a need for the implementation of solution options to 

address the deficit. 

 Supply side options are still required, following changes in individual component values, and 

would either be brought forward for implementation in an earlier year, or deferred.  

 Additional supply schemes may be chosen to address a scenario of a reduction in water available 

for use. Depending on the size of the reduction, the additional supply option can replace other 

ALC or water efficiency options that were previously chosen (such as when addressing a smaller 

deficit). 

 ALC options are typically brought forward for variances which reduce water available for use, 

and removed when water available for use increases or when an additional supply scheme is 

implemented to deal with a reducing water available for use.  

 When changes in input components have resulted in a decreased deficit, which requires very 

small yields to address, ALC may be chosen rather than a previous supply scheme should it be 

proved more cost effective by the optimisation software. 

The findings from the assessment show that changing the variance of component values entered 

into the optimiser, do not affect the water resource strategy for any of the deficit zones. 
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14.4 Scenario testing 

Seven scenarios have been identified related to specific supply demand risks within the deficit zones 

as listed in Table 14-3 Scenarios analysed. A brief analysis of the impact of climate change on the 

preferred option is also undertaken for select zones where climate change could impact the 

preferred solution. 

Zone Issue  

North Eryri Ynys Môn Additional potable water requirements from the Wylfa nuclear power station 

proposed for development on Anglesey. 

North Eryri Ynys Môn Water Framework Directive scenario to increase compensation flow at Llyn 

Cefni at a level estimated by (the then) EA Wales to meet Good Ecological 

Potential in the downstream Afon Cefni. 

Alwen Dee Consideration of EA Wales climate change implications for Dee General 

Direction 

Lleyn Harlech Water Framework Directive scenario to limit drawdown frequencies at Llyn 

Tecwyn Uchaf estimated by (the then)EA Wales to meet Good Ecological 

Potential in the reservoir 

SEWCUS Water Framework Directive scenario to impose a new compensation flow at 

Castell Nos Reservoir at a level estimated to meet Good Ecological Potential in 

the Afon Rhondda Fach 

Pembrokeshire A reduced licence reduction at the Pont Hywel abstraction which might meet 

Habitats Directive Review of Consents objectives subject to on-going 

investigations 

Pembrokeshire Alternative worst case inflow scenario for Pembrokeshire surface water 

sources based upon Gwaun transposition (Is this correct?) 

Table 14-3 Scenarios analysed 

 

14.5 North Eryri Ynys Môn Scenarios 

Two scenarios have been identified to help test the robustness of our preferred plan, one in which 

the demand increases due to the development of the New Wylfa power station, and secondly where 

supply is affected due to the potential environmental need for compensation water releases from 

Cefni reservoir. 

14.5.1 New Wylfa Power station 

We have undertaken an assessment of the potential for increased demand to support the proposed 

development of the Wylfa Nuclear Power station on Anglesey in the North Eryri Ynys Môn WRZ. We 
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consider that this scenario is required to take account of the uncertainty around both the timing and 

likely water supply requirements of the proposed development.  For the purposes of this scenario 

we have assumed that demand in the zone would increase by approximately 4.5Ml/d from 2015 

onwards (this figure allows for 6 Ml/d supply to the new power station offset by 1.5 Ml/d currently 

supplied to Wylfa A power station). 

This will result in a dry year annual average deficit from 2015/2016 onwards (nine years earlier than 

under the baseline scenario of 2024/25), at a maximum of 8.49Ml/d in 202039/40 (compared to a 

baseline deficit of 3.99 Ml/d in 2039/40).).  

This scenario also results in a critical period deficit from 2015/16 – i.e. the start of the planning 

period (eleven years earlier than under the baseline scenario), at a maximum deficit of 7.16Ml/d in 

2039/40 (compared to a baseline deficit of 2.66 Ml/d in 2039/40). 

The impact over the planning period in the annual average scenario is shown in Figure 14-10 and the 

impact in the critical period scenario is shown in Figure 14-11. 

  

Figure 14-10 NEYM Annual Average SDB position 2015 – 2040 under Wylfa scenario 
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Figure 14-11 NEYM Critical Period SDB position 2015 – 2040 under Wylfa scenario 

We remain closely involved in the planning process for the future development and as soon as more 

specific information is known we will start the engagement with developers to ensure a healthy 

supply demand balance is maintained, and in this instance we would accelerate our preferred plan. 

The options appraisal will align with existing processes and will include water efficiency, leakage 

control options, and supply options, together with an assessment of cost benefit. We have already 

considered a range of additional resource schemes to meet the Wylfa B demands in the document 

‘Wylfa B Fresh Water Supply Feasibility Study’, with options including, further enhanced demand 

management, the linking of Alaw and Cefni reservoirs and the raising of Alaw reservoir.  

Additional option modelling is currently taking place and the results of this modelling exercise, along 

with updated demand data, will be used in the options appraisal for the supply of water to the new 

Wylfa power station and the wider NEYM zone. 

Figure 14-2 below shows a potential programme if Wylfa power station development goes ahead 

with an additional demand of 4.5Ml/d, and the subsequent table shows the chosen options to 

address the identified deficit. 
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Figure 14-12 NEYM Wylfa scenario and potential options 

 

Option ID Option Description 

8001.23a W Cwm Dulyn Transfer 

8001.03a W Connect Afon Rhythalt to Cwelyn 

8001.19 W Connect Cefni to Alaw Reservoir 

8001.12 W Raise Alaw reservoir 

8001.1 Lk Enhanced Leakage Detection '1' 

8001.2 Lk Enhanced Leakage Detection '2' 

Table 14-3 NEYM Wylfa scenario options 
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14.5.2 Cefni Compensation release 

The watercourse downstream of Cefni Reservoir is a WFD Heavily Modified Water Body (HMWB). 

Welsh Water agreed NRW to model the impact on DO of maintaining a Q95 compensation release of 

2.55Ml/d from Cefni reservoir into the Afon Cefni. The change is assumed to take place from 2020 

onwards. This is to model the effects of providing increased compensation flows to the Afon Cefni as 

a mitigation measure for our use of the reservoir for public water supply. 

The implementation of this change had minimal impact on baseline DO, with AADO changing from 

50.53Ml/d to 50.51Ml/d and simulated Llyn Cefni reservoir storage reducing by a maximum of 1.7% 

from the lowest levels assessed in the DO model. 

The impact of the potential changes on increased compensation under the 2030s climate change 

scenarios were also assessed, with the following results being obtained: 

 Upper climate change scenario – no change from draft Plan values for equivalent UKCP09 

2030s. i.e. this scenario is not sensitive to the increase in compensation flows; 

 Lower climate change scenario – as above; and, 

 Best estimate climate change scenario – reduction in DO from 44.95Ml/d to 43.4Ml/d under 

this scenario where the combination of increased compensation and changes to hydrological 

inflows simulated increases in Hosepipe Ban frequency which required DO to be reduced to 

meet the Company’s Planned Level of Service. 

The overall impact of this scenario on the supply-demand balance is approximately 1Ml/d, as a result 

of applying simplified climate change assessment in this scenario. Based on this analysis we believe it 

will be possible to discuss and agree a mutually acceptable approach to resolve the HMWB issues at 

Llyn Cefni with NRW.  As part of these discussions we will also want to further consider the 

combined impact of the potential solutions required if the Wylfa development goes ahead.  

14.5.3 Climate change and the preferred solution 

We have considered whether the preferred solution for NEYM is resilient to climate change 

uncertainty; and the effect of the solution on the resilience of the zone as a whole. 

We have achieved this by running WRAPSim models which simulate the preferred solution with 

three climate change scenarios (for the 2030s) that represent an upper bound (dry), close to the 

‘best estimate’ (mid) and lower bound (wet) climate scenarios, based on the analyses presented in 

chapter 7. We have then compared the effect of applying these climate change scenarios on the 

modelled DO of the preferred solution, and the difference between the modelled baseline and final 

plan DO for each of the scenarios.  The results are presented in Table 14-4. 

The analysis illustrates that the preferred solution is affected by climate change uncertainty, with a 

DO range between 57.5Ml/d and 46.4Ml/d, but that this range is smaller than the uncertainty 
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associated with the baseline DO.  This modelling therefore demonstrates that the preferred solution 

for NEYM actually increases the climate change resilience in this WRZ. 

  Baseline DO   Baseline DO with 
Scheme 

 

  50.5   57.0   

   Baseline DO 
Perturbed for 

Climate Change 

% Change from 
Baseline 

Scheme DO 
Perturbed for 

Climate Change 

% Change from 
Enhanced DO 

UKCP09 1105 (Lower 
Bound) 

51.1 1.1% 57.5 0.9% 

UKCP09 9918 (Best 
Estimate) 

45.0 -11.0% 53.6 -5.9% 

UKCP09 4742 (Upper 
Bound) 

34.1 -32.6% 46.4 -18.5% 

Table 14-4 Analysis of final plan and climate change resilience 

 

14.6 Alwen Dee 

14.6.1 Scenario to reflect EA Wales / NRW climate change uncertainty modelling on the 
Dee General Direction 

The EA have undertaken some preliminary work to assess the impact of climate change on the River 

Dee catchment. In order for us to understand the potential change from abstraction of the River Dee 

at the Poulton intake, we have interpreted the EA tables on proposed safe yield allocations for the 

catchment in order to derive a revised maximum abstraction profile at Poulton to be representative 

of the possible restrictions that may apply should NRW consider resources to be limited in future. 

Table 14-5 presents the current abstraction profile at Poulton in the baseline DO model compared to 

the two climate change scenarios considered in this assessment. 
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Scenario J F M A M J J A S O N D 

Baseline 

Maximum 

Abstraction 

(Ml/d) 

34 34 34 28 28 28 28 28 28 34 34 34 

UKCP09 

25th %ile 

Safe Yield 

from EAW 

26 26 26 26 26 26 26 26 26 26 26 26 

UKCP09 

50th %ile 

Safe Yield 

from EAW 

28.6 28.6 28.6 28.6 28.6 28.6 28.6 28.6 28.6 28.6 28.6 28.6 

Table 14-5 Poulton River Abstraction Profiles for River Dee Scenario 

Based on the above assessment, we concluded that the changes to abstraction on the River Dee 

would not reduce the change to DO we have assessed as our maximum impact from climate change 

in the Plan for the 2030s. We recognise that further consultation will be required with NRW on this 

issue and we will update our Plan accordingly to take account of new information and scenarios. 

 

14.7 Lleyn Harlech zone 

14.7.1 Licence change at Llyn Tecwyn Uchaf to reflect HMWB measure 

The Baseline DO model for the Lleyn Harlech zone includes simulation of reservoir drawdown in Llyn 

Tecwyn Uchaf for the historic period 1958-2011 (i.e. a 54 year model run) and this model output was 

used as the basis of the scenario assessment. The scenario specified by the former EA Wales was as 

follows: 

 Drawdown should not exceed 2m more often than 1 year in 5 (on average); 

 Drawdown should not exceed 3m more often than 1 year in 10 (on average). 

Based on the assessment of WRAPSim model outputs, it can be concluded that for the DO scenario, 

the following drawdown in the reservoir have been simulated and suggest no change on baseline DO 

from this HMWB measure: 

 A drawdown more than two metres below reservoir full level occurs five times in the 54 year 

model run (remains below 2m from Jan 96 to Mar 97 – counted as two years); and  

 A drawdown more than three metres below reservoir full level occurs once in the 54 year 

model run. 
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We have also undertaken a preliminary assessment of the potential impact of 2030s climate change 

scenarios on the DO with this HMWB measure in place and concluded that the baseline DO would 

reduce from 18.95Ml/d to 17.2Ml/d for the upper climate change scenario currently applied in the 

Plan in this zone. 

Based on this analysis we believe it will be possible to discuss and agree a mutually acceptable 

approach to resolve the HMWB issues at Llyn Tecwyn Uchaf. 

14.8 WRZ 8021 - Tywyn Aberdyfi 

14.8.1 Climate change and the preferred solution 

The sensitivity analysis above did not highlight any issues which are likely to affect the baseline 

supply-demand balance in Tywyn Aberdyfi. Baseline target headroom in this zone is large, to allow 

for significant climate change uncertainty.  This is the case mainly because abstraction in the zone is 

from run-of-river sources, constrained by hands-off flows, and there is no storage in the zone. 

A new river abstraction scheme, as proposed for the Afon Dysynni, is likely to result in similar climate 

change uncertainty for the final plan.  This is confirmed in the modelling results presented in Table 

14-6, which show that the resilience of the Dysynni abstraction option is similar to that modelled for 

the baseline SDB, but importantly only results in a marginal reduced level of resilience for the zone 

for the most extreme climate change scenario. 

Table 14-6 Analysis of final plan and climate change resilience 

 

 

  Baseline DO   Baseline DO with 
Scheme 

New abstraction from 
Afon Dysynni 

  2.6   4.0   

   Baseline DO 
Perturbed for 

Climate Change 

% Change from 
Baseline 

Scheme DO 
Perturbed for 

Climate Change 

% Change from 
Enhanced DO 

UKCP 6492 (Lower 
Bound) 

2.6 0.0% 4.0 0.0% 

FF Q10 (Best Estimate) 2.1 -18.8% 2.8 -30.3% 

UKCP 6044 (Upper 
Bound) 

0.7 -72.3% 1.0 -76.1% 
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14.9 WRZ 8206 – Pembrokeshire 

14.9.1 Consideration of alternative inflows for Pembrokeshire 

There is a degree of uncertainty around the accuracy of inflows to the catchments within the 

Pembrokeshire WRZ. For the Final WRMP2012 inflows were based on transposition from the Gwaun 

gauged flow sequence, however it is understood that the quality and length of record is poor 

resulting in significant uncertainty around the flows that might be seen during a critical period event. 

In response, Hysim models have been developed for the key Pembrokeshire catchments with the 

aim to improve the data and reduce the uncertainty in transposed data sets. 

The Hysim model outputs are significantly different to those produced when using inflows generated 

by transposition of Gwaun flows. Although the Hysim models offer a longer record based upon good 

rainfall data, the magnitude of the differences cannot be explained and there remains some 

uncertainty over the inflow values which flags the need for improved data capture during low flow 

events. 

We have attempted to monitor low flows at several key sites across the zone during 2011 and 2012 

but have been unable to capture sufficient data to update the Hysim model calibration. 

As a priority we will undertake further investigations into the hydrology of the catchments which will 

enable greater confidence to be gained in current DO estimates. If the outcome of this work is that 

we need to develop infrastructure beyond that already included within this plan then we will raise 

this issue through annual reviews to the relevant regulators.  

Although the Hysim models provide the best evidence for inflow estimation, we have used the 

Gwaun transposition data as a sensitivity check on investment need. 

For this scenario we have modelled the zonal DO using inflows based on transposition from the 

Gwaun gauged flow sequence. Pembrokeshire annual average DO is 63.9Ml/d, which is 7.3Ml/d less 

than the value used in the baseline supply-demand balance for this zone. This would result in a 

baseline deficit reaching a maximum of 14.76Ml/d by 2040 in the annual average scenario and 

16.53Ml/d in the critical period scenario. 

This scenario assumes that the Habitats Directive licence amendments are implemented in April 

2018. This is in line with our proposals for the timetable for licence amendments as described in 

section 6.6, Timetable for licence amendments and implementation.  

The effect of this scenario on the baseline supply demand balance for Pembrokeshire is presented in 

Figure 14-13 and Figure 14-14. 

The inflows used in the calculation of deployable output remains a critical area of uncertainty for the 

Pembrokeshire WRZ, and we will continue our work to collect data on low flows in the catchments 

that supply the reservoirs in the Pembrokeshire WRZ, in order to reduce this uncertainty.  
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Figure 14-13 Pembrokeshire Annual Average SDB position 2015 – 2040 with Gwaun inflow 
sequence 

 

Figure 14-14 Pembrokeshire Critical Period SDB position 2015 – 2040 with Gwaun inflow 
sequence 

 

The Target Headroom allowance in the Pembrokeshire zone is c3.5Ml/d by 2018. This mitigates 

against the risk of the uncertainty in the inflows but we need to ensure that the preferred strategy is 

flexible in mitigating against this risk. A greater deficit would require not only the schemes presented 

within the preferred programme of options but also a selection of the schemes detailed in Table 

14-7 dependent upon study findings.  
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Option ID Option Name DO Benefit 
(Ml/d) 

8206.01a W Reinstate Milton source 2.5 

8206.18 W  Import from Tywi Gower 2.6 

8206.1 Lk  ALC 1 combined 4.2 

Table 14-7 Summary of potential additional schemes in addition to the preferred solution 
schemes for Pembrokeshire 

With regard to the resilience of the least cost schemes to climate change impact, it has not been 

necessary to apply the climate change scenario modelling due to the nature of the preferred 

solution. There will be no direct impact on the proposed network or Leakage scheme benefits from 

climate change. 

14.9.2 Revised operation of Pont Hywel abstraction 

In that studies are ongoing to better understand the impact of the abstraction at Pont Hywel on the 

Eastern Cleddau, there remains the possibility that licence reductions will not be as severe as initially 

indicated by the EA in taking the precautionary approach of using river flows as a surrogate for 

evidenced river ecology. For this reason NRW has requested that a scenario is examined in which the 

Pont Hywel intake is able to abstract at a constant rate of 10Ml/d, with a hands-off flow of 4.5Ml/d, 

instead of using the abstraction rule currently applied under the proposed Review of Consents 

changes for this zone. 

In the WRAPSim modelling for this scenario it was assumed that operation of the Pont Hywel intake 

on the Eastern Cleddau was able to abstract at a constant rate of 10Ml/d, with a hands-off flow of 

4.5Ml/d, instead of using the abstraction rule currently applied under the proposed EAW Review of 

Consents changes for this zone.   

The modelling of this alternative operation of Pont Hywel results in an average annual DO of 

79.5Ml/d and a critical period DO of 97.6Ml/d due to the potential to increase abstraction at Pont 

Hywel intake. These values are 8.3Ml/d and 9.3Ml/d higher than the respective baseline DO values.  

The effect of this scenario on the baseline supply-demand balance for Pembrokeshire is presented in 

Figure 14-15 and Figure 14-16. 

The effect of reduction of the impact on DO is to reduce the maximum deficit in Pembrokeshire 

during the planning period to 2.1Ml/d under the annual average scenario and to remove 

Pembrokeshire from deficit into surplus throughout the planning period under the critical period 

scenario. 
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Figure 14-15 Pembrokeshire Annual Average SDB position 2015 – 2040 with reduced restrictions 
at Pont Hywel 

 

Figure 14-16 Pembrokeshire Critical Period SDB position 2015 – 2040 with reduced restrictions 
at Pont Hywel 

We believe that the analysis presented here provides a strong case for the need to fully understand 

the requirement and level of licence reductions based upon firm evidence, and a driving aim to be  

the provision of mutually beneficial outcomes to the environment and stakeholders, which we are 

happy to discuss and agree mutually beneficial approaches. 

To mitigate against the risk around our assessment of deployable output related to both inflows and 

the Pont Hywel licence, design work on both the Llysyfran to Preseli WTWs and Tywi Gower transfer 

schemes will be commissioned in AMP6. If required we would also look to develop enhance leakage 

0

5

10

15

20

25

30

35

40

45

50
M

l/
d

Total WAFU Demand plus Target Headroom

0

10

20

30

40

50

60

70

M
l/

d

Total WAFU Demand plus Target Headroom



 

Page | 315 

Dŵr Cymru Welsh Water Water Resources Management Plan, April 2014 

 

reduction, a larger transfer scheme from Tywi CUS and or the development of the Milton source and 

to satisfy any proven increased deficit within the zone. The lead time for the reinstatement of the 

Milton source for industrial purposes is relatively short given that only partial treatment will be 

required. The location of this source means it is ideally placed to provide raw water directly into the 

pipeline that feeds the industrial users south of the Haven.  

If, however, ecological studies demonstrate that less significant licence reductions are require, then 

the Llysyfran to Preseli transfer scheme can be shelved, with the Tywi CUS transfer scheme 

developed in line with the newly proposed licence changes. 

14.10 WRZ 8121 – SEWCUS 

14.10.1 Licence change at Castell Nos Reservoir to reflect HMWB measure 

The Afon Rhondda Fach, from its source to confluence of the Rhondda, has been designated as a 

WFD Heavily Modified Water Body (HMWB) due to the presence of the Castell Nos reservoir. Welsh 

Water has agreed with the (then) EA Wales to model the impact on DO of maintaining a constant 

year round Q95 compensation release of 6.8Ml/d from Castell Nos reservoir into the Afon Rhondda 

Fach. There is currently no requirement to maintain any compensation flow into the river as 

determined by the abstraction licensing process for Castell Nos and Lluest Wen reservoirs, but the 

NRW now feel that a mitigation measure for the use of the reservoir for public water supply should 

be implemented. The change is assumed to take place from 2020 onwards. 

Water resources modelling of this option has indicated that there would be a loss of around 21 Ml/d 

in the DO of SEWCUS which significantly impacts upon our supply-demand position. This large DO 

reduction is driven by the location of the loss of water resource in relation to the yield of the Castell 

Nos and Lluest Wen reservoirs. The loss of resource would prevent local supplies from meeting the 

demand in the Maerdy and Porth areas and the necessity for the additional transfer of water into 

the Rhondda from the Pontsticill Low level system.  

Where SEWCUS was previously in marginal surplus throughout the planning period it now falls into 

deficit in 2020 under this scenario, reaching a maximum deficit of 16.83Ml/d by 2040 in the Annual 

Average scenario.  

Impacts on the supply demand balance are shown graphically in Figure 14-17. 
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Figure 14-17 SEWCUS Annual Average SDB position 2015 – 2040 with Castell Nos compensation 
flow 

In order to resolve this deficit in the SEWCUS WRZ, extensive network upgrades would be required 

to the Rhondda link which transfers water from the Pontsticill Low Level system in to the Rhondda 

valleys. Additional resource schemes or extensive demand management measures would also be 

required to resolve the overall SEWCUS SDB deficit created by this loss of water resource. It is likely 

that the impact will be considered a significant impact upon the use of the reservoir system and also 

that the resultant investment be considered disproportionately costly. We will be developing a case 

as required to illustrate this as part of our work on the WFD.  
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15 Future Improvements  

15.1 Introduction 

Welsh Water is committed to progress and develop its water resources planning process and 

methodologies in order to continually improve our understanding of both water supply and 

environmental risk, to maintain customer levels of service and to plan for asset developments in the 

most affordable way. It is important to us that we follow any new industry methodologies and 

ensure that our assumptions are based on the most up to date data available.  Details of the areas 

we wish to develop and improve before we publish our next plan are set out within this chapter. 

15.2 Summary of future improvements 

Table 15-1below summarises our current development and improvement plans. These are ordered 

to fit in with the existing Plan chapters. 

Plan Chapter Development / Improvement Plan  

Stakeholder engagement 

 

We recognise that water resource planning is a highly technical and complex 
process.  We will therefore produce a non-technical summary document to 
accompany future Plans to allow a wider audience to be engaged in the planning 
process should they so wish.  This document will focus on high level information, 
issues and solutions only. 

We believe that there is scope for improvement in our stakeholder engagement 
and will continue to work with stakeholders such as CCWater, NRW and our IEAP 
to improve processes going forward.  We will review the need to further engage 
with the CCG in line with our wider business planning process. 

Deployable output: 

 

We will review the locations where HYSIM calibration could be improved or 
developed and produce a plan to improve our inflow estimates for deployable 
output assessment during AMP6.   

We will also aim to improve the level of detail in our deployable output 
modelling in terms of gauged flow records and reservoir spill data. We will also 
work with NRW to review reservoir control rules where thought necessary as 
improved data is forthcoming. 

We will update our estimates of TWOU as more information is collected from 
new water treatment works flow meters. 

We plan to carry out a programme of bathymetric surveys on the majority of our 
reservoir estate during AMP6.  This will enable any variations in reservoir storage 
capacity information to be identified and updated in our water resource zone 
models.  More specifically, we will be reviewing data from our SEWCUS water 
quality studies to improve our understanding of supply capability risk and to 
increase zonal resilience where necessary. 

As part of research and development within Welsh Water it is proposed that we 
will review whether the current water resource model, WRAPSIM, is still fit for 
purpose and capable of delivering the next round of WRMP updates.  As part of 



 

Page | 318 

Dŵr Cymru Welsh Water Water Resources Management Plan, April 2014 

 

Plan Chapter Development / Improvement Plan  

this process alternative model options currently available will be reviewed.   

We will continue to be active participants in the UK Water Industry Research 
(UKWIR) projects that provide methodology updates and develop best practice 
within the water resources planning community.  Most recently this has included 
research on the source yield assessment methodology. 

We are already actively involved in developing the methodologies to be used in 
the development of the next set of water resource plans which will feed into 
PR19. 

Sustainability reductions 

 

We will complete our comprehensive environmental investigations to support 
the Habitats Directive sustainability reduction decisions for implementation by 
December 2018.  These will therefore be completed and published in time to 
support the next statutory WRMP and 2020 to 2025 business planning process.  

We will also be undertaking work as laid out in the National Environment 
Programme to investigate and where appropriate implement solutions related 
to the Heavily Modified Water Bodies where thes are not demonstrated to be 
either disproportionately costly or have a significant impact on the use of our 
water sources. 

Options appraisal 

 

We will carry out a full review of the optimisation model used in the options 
appraisal process.  The current optimiser model has been written as a bespoke 
model for Welsh Water and it was updated for this Plan to take account of the 
changing requirements with the Planning Guideline.  It is likely that this model 
will require further update in line with further Planning Guideline updates. 

We believe that there is scope to improve the clarity in the assessment of carbon 
emissions originating from traded and non-traded sources.  We will incorporate 
more detailed carbon costing information into our future Plans should it be 
required by Ofwat.  

We would like to improve our understanding of the quality and quantity of 
inflows into our catchments to enhance our water resource understanding and 
reduce the financial and carbon costs associated with water treatment.   

The SEWCUS water resource zone serves 40% of our customer base and is 
therefore a very significant resource zone.  Our future Plans will continue to 
provide the detail of any ongoing or proposed resilience work in this area, as 
well as any deficit driven investment planning. 

We will continue to improve our assessment of the costs and benefits of demand 
management options through the collation of our data and in working with 
research organisations. We aim to better understand the benefits of water 
efficiency options at a water resource zone level in order to improve our future 
plans. 

Annual Review Process 

 

We would like to extend the scope of the current WRMP Annual Review process 
to include a refresh of the key elements of the Plan, for example deployable 
output and other components of the water balance.  This will ensure that key 
components of the planning process are maintained over the 5 year period 
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Plan Chapter Development / Improvement Plan  

between plan updates, thus making the process of updating the WRMP more 
straight forward.  

Drought Planning and 
Water Resources 
Planning 

 

We will be publishing a new draft Drought Plan in 2014.  We will also undertake 
a review in consultation with the regulator, setting out the options and benefits 
to the future alignment of publication of drought plans and water resource 
management plans.  The aim will be to develop a more efficient process and 
delivery system of documentation to the regulators that minimises duplication, 
and the need for separate updates to both Plans due to their current separate 
review and publication timelines.    

Table 15-1 Planned Future Improvements 
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16 Final WRMP Security Statement  

Final Water Resources Management Plan, 2014 

This statement is to confirm that, I Aled Daniel, Emergency Planning and Security Manager 
have examined (on 17 April 2014) Dŵr Cymru Welsh Water’s Final Water Resources 
Management Plan 2014, the Strategic Environmental Assessment of the revised draft Water 
Resources Management Plan addendum Environmental Report, the Habitats Regulations 
Assessment of revised draft Water Resources Management Plan 2014 Assessment of 
Preferred Options and supporting documents. 

Following this examination I believe that the public domain documents, itemised below, 
meet the requirements of ‘The Control of Sensitive Information – Advice Note 11 Edition 1, 
Defra (November 2006), Designated Site Document Designation Handling and Storage 
Advice Note 2, Defra (November 2006)’ of the SEMD as well as the Redacting Rules with 
clarifications from the Welsh Assembly Government to Dŵr Cymru Welsh Water, dated 19th 
November 2008.  Specifically for Advice Note 2, no Designated Site is mentioned in the Final 
Water Resources Management Plan, the Strategic Environmental Assessment or the 
Habitats Regulations Assessment. 

In coming to my view I have noted that in one or two instances some highly generalised 
information on locations have been given in the public domain documents but I do not 
believe that they can be construed as ‘locations and details’ as defined in Advice Note 11. 

Public domain documents 

 Final Water Resources Management Plan (main document and Summary Report) 

 Water Resources Planning Tables for each Water Resource Zone (excluding those 
detailed below) 

 Appendix M: Statement of Response 

 Strategic Environmental Assessment plus appendices 

 Habitats Regulations Assessment plus appendices 

 SEA Post Adoption Statement 

 

These documents are supported by the following documents, which I believe it is sensible to 
mark as ‘confidential’ as some of them do give some information on approximate locations 
and capacities of Dŵr Cymru Welsh Water’s assets. 
 
Marked documentation must be stored in a recognised security container fitted with a high 
security lock within an access controlled building. 
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The Confidential information remains the property of Dŵr Cymru Welsh Water no part of 
these documents should be reproduced, stored in a retrieval system or transmitted in any 
other form or by any other means electronic, mechanical, photocopying, recording or 
otherwise without the direct written endorsement from the Company Security Manager. No 
changes to these documents are permitted to include fragmentation, cutting and pasting 
within other documents without the direct written endorsement from the Company 
Security Manager. Further copies of these documents are to be requested directly from the 
Dŵr Cymru Welsh Water. 
 

Confidential documents 

 Appendix A: Water Resources Planning Tables - Tables 1a, 3,3a,3b,3c, 

 Appendix B: WRPG Compliance Checklist 

 Appendix C: Water Resource Zone Integrity Analysis 

 Appendix D: Deployable Output Technical Report 

 Appendix E: Climate Change Modelling  Technical Report 

 Appendix F: Outage Report 

 Appendix G: Demand Forecasting Technical Reports 

 Appendix H: Water Efficiency Strategy 

 Appendix I: Leakage Technical Reports 

 Appendix J: Headroom Technical Report 

 Appendix K: Unconstrained and Feasible Options Report 

 Appendix L: SEWCUS key Risks Technical Note 

 

 

Aled Daniel 

 

 

 

 

Emergency Planning and Security Manager 

 

file:///C:\Documents%20and%20Settings\daniel%20aled\Local%20Settings\Temporary%20Internet%20Files\Content.Outlook\GXSIGPTY\Security%20letter%20document%20list.xlsx%23RANGE!_Toc351568940
file:///C:\Documents%20and%20Settings\daniel%20aled\Local%20Settings\Temporary%20Internet%20Files\Content.Outlook\GXSIGPTY\Security%20letter%20document%20list.xlsx%23RANGE!_Toc351568941


 

Page | 322 

Dŵr Cymru Welsh Water Water Resources Management Plan, April 2014 

 

17 Glossary of Terms 

Abstraction The removal of water from any source, either permanently or temporarily. 

Abstraction licence The authorisation granted by the Environment Agency to allow the removal 

of water from a source. 

Annual average The total demand in a year, divided by the number of days in the year. 

Available headroom The difference (in Ml/d or percent) between water available for use 

(including imported water) and demand at any given point in time. 

Average incremental 

social costs 

The ratio of present social costs over present net value of additional water 

delivered or reduced demand 

Consumption 

monitor 

A sample of properties whose consumption is monitored in order to provide 

information on the consumption and behaviour of properties served by a 

company. 

Demand 

management 

The implementation of policies or measures which serve to control or 

influence the consumption or waste of water (this definition can be applied 

at any point along the chain of supply). 

Deployable output The output of a commissioned source or group of sources or of bulk supply 

as constrained by:  

• environment 

• Licence, if applicable 

• Pumping plant and/or well/aquifer properties 

• raw water mains and/or aquifers 

• treatment 

• water quality 

Distribution input The amount of water entering the distribution system at the point of 

production. 

Distribution losses Made up of losses on trunk mains, service reservoirs, distribution mains and 

communication pipes. Distribution losses are distribution input less water 

taken. 

Drought order An authorisation granted by the Secretary of State under drought 

conditions, which imposes restrictions upon the use of water and/or allows 

for abstraction/impoundment outside the schedule of existing licences on a 

temporary basis. 
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Drought permit An authorisation granted by the Environment Agency under drought 

conditions, which allows for abstraction/impoundment outside the 

schedule of existing licences on a temporary basis. 

Economic level of 

leakage (ELL)  

The level of leakage at which it would cost more to make further reductions 

than to produce the water from another source 

Final planning 

scenario 

The scenario of water available for use and final planning demand forecast 

which constitute the company’s best estimate for planning purposes, and 

which is consistent with information provided to Ofwat for the Periodic 

Review. 

Habitats Regulations 

Assessment (HRA) 

An assessment, required under the EU Habitats and Species Directive, of the 

potential effects of a proposed plan, programme or project on one or more 

Natura 2000 sites. 

Level of Service The frequency with which a hosepipe ban or a Drought Order/ Permit would 

be expected to be required in order to maintain water supplies 

Meter optants Properties in which a meter is voluntarily installed at the request of its 

occupants. 

Meter programme Properties, which are to be metered according to current company 

metering policy. 

Net Present Value The difference between the discounted sum of all of the benefits arising 

from a project and the discounted sum of all the costs arising from the 

project. 

Non-households Properties receiving potable supplies that are not occupied as domestic 

premises, for example, factories, offices and commercial premises. 

Outage A temporary loss of deployable output.  

Point of 

consumption 

The point where the supply pipe rises above ground level within the 

property, usually the inside stopcock or an internal meter. 

Point of delivery The point at which water is transferred from mains or pipes, which are 

vested in the water supplier into, pipes which are the responsibility of the 

customer. In practice this is usually the outside stopcock, boundary box or 

external meter. 
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Point of production The point where treated water enters the distribution system. 

Review of Consents The mechanism by which the Environment Agency undertake their review 

of all the existing and proposed permissions that could impact upon EU 

designated sites 

Per Capita 

Consumption (PCC)  

 

Risk 

The current term which includes the metric used to quantify the amount of 

water consumed per person, in terms of domestic consumption for a 

household. Units can typically be in litres / day.  

A measure of the probability and magnitude of an event and the 

consequences of its occurrence. 

Source A named input to a resource zone. A multiple well/spring source is a named 

place where water is abstracted from more than one operational 

well/spring. 

Strategic 

Environmental 

Assessment (SEA)  

A process of assessing the environmental opportunities and restrictions of a 

project, and identifying and managing its implications. 

Supply-demand 

balance 

The difference between water available for use (including imported water) 

and demand at any given point in time (c.f. available headroom). 

Supply pipe losses The sum of underground supply pipe losses and above ground supply pipe 

losses. 

Sustainability 

reduction 

Reductions in deployable output required by the Environment Agency to 

meet statutory and/or environmental requirements. 

Target headroom The threshold of minimum acceptable headroom, which would trigger the 

need for water management options to increase water available for use or 

decrease demand. 

Total leakage The sum of distribution losses arid underground supply pipe losses. 

Treatment work 

operational use 

Treatment process water i.e. net loss, which excludes water returned to 

source water. 

Underground supply 

pipe losses 

Losses between the point of delivery and the point of consumption. 

Unrestricted 

demand 

The demand for water when there are no restrictions in place. 
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Water available for 

use (WAFU) 

The value calculated by deducting allowable outages and planning 

allowances from deployable output in a resource zone. 

Water Resource 

zone (WRZ) 

The largest possible zone in which all resources, including external transfers, 

can be shared and hence the zone in which all customers experience the 

same risk failure from a resource shortfall of supply 
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