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EXECUTIVE SUMMARY

This Drought Plan has been written in accordanitte Water Company Drought Plan
Guidelines 2005 produced by the Environment Ageamay presents actions and measures which
Northumbrian Water intend to deploy during varisteges of drought.

Northumbrian Water will use the resources availdtde Kielder reservoir and operating within
the control rules set out in the Kielder Water ®eses Control Manual will maintain an
adequate supply of raw water to our treatment works

As well as describing the operation of the Kieldepply scheme this plan sets out :-

A description of Northumbrian Water drought managetstrategy.

A review of resource monitoring and reporting.

A description of triggers used to guide drought agament decisions.

A review of drought actions which may be used.

A description of Northumbrian Waters communicatipien

A description of each Drought Management Area and iemand is expected to change which
may require the implementation of any of the drduagttions.

The overall conclusions are that Northumbrian Wetenot anticipate any major problems as the
Kielder Supply Scheme ensures there is sufficentwater available to the majority of water
treatment sites and where this is not the caseractire proposed which will provide potable water
to all customers. This means that Northumbrian YWaéaenot anticipate requiring any Drought
Orders or Permits and do not intend imposing anseidipe or Non essential use ban in
accordance with its stated Levels of Service .

EXCLUSIONS

Following a review of the draft version by Defra MaEmergencies and Security branch a
schematic diagram has been removed from this filaal.
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1. INTRODUCTION

This Drought Plan identifies how the company intetml manage a future drought, what trigger
levels can be used to identify when action is meglliand what measures are available to support
supplies when levels of service could be comprothi$ee Plan also outlines how the effects of a
drought and drought actions will be communicatedustomers.

This document is supported by the Company’s WatesoRrce Plan 2004 which shows how
demand is predicted to fall annually over the riéktyears ensuring that the actions outlined here
should be sufficient for the life of the Drough&RIl. The Drought Plan considers what measures
can be implemented in the short term to addrespdeary shortages of water resources during
drought conditions.

Northumbrian Water do not anticipate any major f@ots as the Kielder Supply Scheme ensures
there is sufficient raw water available to the mgjoof water treatment sites and where this is not
the case actions are proposed which will providelge water to all customers.



2. DROUGHT MANAGEMENT STRATEGY

Formation of Drought Management Group & Responsidsl

Northumbrian Water (NW) has a number of procedumeplace to cover various emergency
events including drought. For the majority of ensrgy events which occur unexpectedly and
quickly, the process is broadly similar and begingh the formation of an ‘Incident
Management Team’. In the case of droughts, whefind themselves over a longer period of
time (normally months), the process begins with thiemation of a ‘Drought Management
Group’. The purpose of this group is to avoid developingudght conditions becoming an
emergency eventThe trigger for forming the group will be based key indicators such as
reservoir storage and pumping groundwater levelee CTompany’'s Water Resources Team
reviews these indicators on a regular basis. Thasida to form the Drought Management
Group will ultimately be made by the Supply Demé&btategy Manager and the Operations
Director.

The Drought Management Group will be formed on affetted department’ and expertise
related basis in order to facilitate the Compamyserall drought management response.

As a minimum, the following departments will be megented in the Drought Management
Group, to ensure that all key areas of the busiaessicluded:

Production - Investment Delivery
Supply demand strategy - Distribution
Communications - Customer Services

One of the individuals in the table below will bppainted as Chairman of the Group and a
secretary will be appointed to take minutes of @reup meetings. The minutes of the Drought
Management Group meeting will be widely circulatathin the Company

The Group will meet as frequently as needed touatalthe water resource situation and the
balance between demand and supply. Drought actbaosld be identified and implemented

before a major resource difficulty occurs. Suctioas will be reviewed on a regular basis in

response to daily reporting of the resource sibnati

The final decision for selecting and implementingraught action lies with the Management
Team and Board , but in the early stages this lisgd¢éed to the Drought Management Group.
As a drought intensifies, the Drought Managememu@rwill brief the Management Team and
Board with increasing frequency. When a triggerleg reached, the Management Team and
Board will already be fully briefed and aware & inplications. They will therefore be able to
grant immediate approval.

In normal circumstances contact with the Environt#gency is regular and often with various
information being passed on a daily, weekly and tmgnbasis. The frequency of this



communication, both written and verbal will increaduring drought conditions. Appendix 2
shows Information and facilities to be maintained soutinely provided by NW.

TABLE 1: Northumbrian Water Drought Managemenb@r

Area of Responsibility | Job Title Name Department

and/or Expertise

Overall Management Operations Director John Devall Management Team

Water Resources Strategy Supply Demand Stratédsrtin Lunn Supply Demand
Manager Strategy

Water Production Production Manager Richard Wamtefqg Production

Water Resources Planning, Resources & ReservoirsJim Prentice Production

Water Resources MonitoringManager
& Groundwater issues.
Water Resources System
Modelling and Hydrology

Communication Communications and PRlistair Baker Communications
Manager

Customer Contact Northern call cenfr®ean Hall Customer Services
Manager

Distribution Distribution Manager Leo Petch Distriton

Leakage strategy/ Leakage and Water Reg¥en Maddison Distribution

performance and DemandJvanager
Forecasting

Metering Customer AccountsJudith Lillie Customer Accounts
Manager

Environmental Issues & Conservation Consultant Stuart Pudney Environment

Monitoring

Water quality issues Water Quality CompliancAalan Brown Water Quality North
Manager

Engineering Schemes Investment Team Leade DavesWar Investment Delivery

Network Issues Strategic Network Manager  Andrewtifus Production

Maintenance and Planning Maintenance Manager RdgvBn Maintenance

Legal Affairs Senior Lawyer Paul Kelly Legal Affair

Communications Plan

Northumbrian Water Communications Department wille bresponsible for direct
communications before, during and after any Drowsgiation. Regular briefings to the regional
media should ensure that any messages are cidwaatestakeholders including OFWAT, DWI
Consumer Council for Water, and Local Authoritiese akept fully informed. Such
communications may be in conjunction with the NBdht Region Environment Agency who
would be operating to their own Drought Plans (Regl and Northumbria Area). Since
Northumbrian Water do not anticipate any major $ypgsues, the main message will be to
promote the efficient use of water, raise awarerigsN\WL's free leak repair policy and to
reassure customers, again this would be done threegional media and leaflet delivery as well
as information on the company website

Other organisations such as One NorthEast also gimmmaximising efficiencies in water
consumption as a partner in both the Midas programamd Environwise organisations which
offer specialist support.



3. RESOURCE MONITORING, DROUGHT INDICATORS & REPORT ING

A key requirement of the Drought Plan is to regylanonitor and review hydrometric data.
This will enable the water resources situation ilegdip to, during and coming out of a drought
to be established. Ongemrameter thresholds or trigger levels have beanhesl appropriate
drought actions can be instigated.

Drought indicators can be classified as two types:

Environmental indicators are those hydrological ameteorological indicators which measure
the direct effect on the hydrological cycle: ralhfégemperature, evapotranspiration, weather
patterns, effective rainfall, soil moisture deficgroundwater recharge, groundwater storage,
groundwater level, river flow, reservoir inflowgservoir storage and abstractable quantities.

Water resource indicators measure severity in teyhitbe impact of the drought on the use of
water in its broadest sense, for example, impactvater supply for domestic, commercial or
agricultural use and impact on fisheries or recoeat

Rainfall is the primary indicator of drought seweri It has a direct effect on many hydrological
parameters (river flows, soil moisture deficit agdoundwater recharge) and thus effects
guantities of water available for abstraction. riRali can therefore be used to establish the effect
of drought on NW water sources.

Soil Moisture Deficit (SMD) is the amount of waterquired to raise a soil to field capacity.
Once a soil is at field capacity, infiltration antlimately aquifer recharge can potentially occur.
The largest SMDs are found in the summer when abirg low and ambient air temperatures
and evapo-transpiration rates are hi@enerally an SMD of around 60 mm is consideredeto b
the point at which soils start to become dry and ii2n represents soils significantly deprived of
water. The Environment Agency monitors a numbeM@RECS squares in the region. NW
requests such information as required.

The trigger for river flows is the Q95 statistichig is the flow expected to be exceeded, on
average, 95% of the time. Sites monitored by t@rBnment Agency are those least artificially

influenced river courses and not supported by sele&om reservoirs. The value for other rivers
can however be calculated by subtracting releadeshe river.

Examples of Q95 for local rivers include: -

River Coquet (at Morwick) = 1.25 Cubic metres psrad (Cumec)
River Tyne (at Bywell) = 5.90 Cumecs

River Wear (at Chester-le-Street) = 2.58 Cumecs

River Tees (at Broken Scar) = 1.50 Cumecs

There are daily, weekly and monthly exchanges dbrimation between NW and the
Environment Agency as well as frequent meetingss @ata is for example used to determine
river regulation releases or flows around resesvaind to populate the AQUANOW resources



programme. As drought conditions approach andhduai drought the frequency of this liaison
will increase as deemed appropriate.

4. TRIGGERS FOR DROUGHT MANAGEMENT ACTION

One of the main benefits of having the Kielder Bfan Scheme is the ability to transfer raw
water around the area to manage resources sueB&sair or river levels.

Throughout the year NW monitors reservoir levelsl g@tots values against the control rule
curves for each reservoir on a weekly basis. AQUANWG reservoir and resource modelling
tool which NW use takes information on inflows frazatchment areas, rainfall and reservoir
storage change and using their capacities prettietpotential reservoir levels in advance which
allows actions to be taken to manage reservoiagusing specific reservoir control curves.

Information regarding river flows are obtained eitton a daily basis from the Environment
Agency or using NW’s data presentation system (NIWWich provides readings generally on a
15 minute basis. This enables releases from reisgron discharge points e.g. Waskerley
Airshaft, to be made to maintain prescribed flowshie rivers.

Where an area is supplied from an isolated spiuegfalling yield from the spring will be the
main drought trigger. Where this information is itadale from the Environment Agency it will
be used by the Drought Management Group to deterihamy action is required. In the absence
of any yield information NW will monitor flow intahe distribution network and as this value
approaches the abstraction licence maximum considet action to take to avoid over
abstraction or supply shortages.



5. DROUGHT MANAGEMENT ACTIONS

In general any major drought issues would be awbieensuring sufficient raw water is available
to the treatment works. This is achieved by usi@UANOW which predicts levels in reservoirs

based on a number of factors and taking the appteppre-emptive action such as additional
pumping to ensure the reservoir remains at a lstgh will not compromise supply. All of these

actions have previously been agreed with the Enmient Agency and form part of the Kielder
Water Resources Control Manual which is followed abmdlay to day basis irrespective of the
potential for drought.

The remainder of this section details drought astithat could be employed to reduce demand and
address potential water supply shortages in a ttouyithin the detail of each individual
Drought Management Area any actions proposed deeletd in the order in which they would
be carried out.

Leakage Control

Prolonged drought may result in shrinkage of saild increased ground movement, potentially
causing mains to fracture and leakage to increasefore a robust leakage strategy becomes
more critical in reducing demand.

Northumbrian Water has made significant progreshencontrol of leakage over the recent years
using appropriate levels of resources and investtodooth control and economically reduce the
level of leakage to meet our customer and environah@xpectations.

NW has worked closely with OFWAT and the EnvironinAgency to agree annual targets for
leakage as we reach the Economic Level of Leakadg(EThe ELL has been agreed with
OFWAT on a two yearly basis and will now be review®® coincide with the regulatory
framework. (ELL is the point where the marginal tcof saving an additional unit of water
exactly equals the marginal benefit derived fromwrater saved.) None of the targets that have
been agreed since the mid 90's have been missétdA\byand we are always conscious of the
effects that non-compliance can have on water resswand customer perception.

The ELL is a company wide target and covers thea2eWResource Zones which are made up of
Drought Management Areas, which in turn include eai00 District Metered areas (small
managed areas of the network with meters monitoflog into the area). The Drought
Management Areas will be monitored through thetadsvariety of sophisticated near real time
equipment and through Short Interval Control (S3I9wing a regular management report to be
produced. This will enable a decision to be takennstigate additional find and fix activity
beyond the ELL in a specific Drought ManagementaAbased on the amount of leakage as
determined by our current method of monitoring.

The influence of pressure is well known and whemaxgad effectively can reduce leakage
significantly. The effect of pressure reductiortasreduce flow rates from bursts and reduce the
number of bursts as well as reducing wastage dbroess taps caused by high pressure. The
design and installation of pressure reducing eqeifris an integral part of achieving the ELL and
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therefore increased pressure management duringlrazonditions is not available due to
already being part of the company’s leakage managestrategy.

Water Conservation Measures

At times of drought, the strategy will remain irapé to keep customers informed of the key
messages and the need for water efficiency, althowagious initiatives within it will be
heightened and therefore may control additional atem through public awareness and
information campaigns.

A customer survey conducted in May 1997 identiffeat customers were well aware of the nature
of the drought and its effect on water supply drednvironment. UKWIR/Environment Agency
1998 "Evaluating the Impact of restrictions on ©ustr demand” Report ref No 98/WR/0602
suggests that on average a 5% saving can be maderégsed PR actions.

A series of leaflets are available to NW customérsese include information on water metering
(Your Water Meter — A Guide for Domestic Customgnslanaging leakage (Dealing with
Leaks), water conservation and saving water irhtirae. All of these can be obtained from NW
offices or can be ordered through the dedicateflietelne, advertised in all external company
literature and are also available on our websitew.nwl.co.uk).

In areas where there is the potential for shortfalbupply a targeted leaflet campaign will be
carried out with house to house drop-offs.

Other than an appeal for restraint NW do not intemglosing any restrictions on water use such
as hosepipe bans or rota-cuts and standpipes &vtm of a drought.

Tankering

In some of the smaller isolated areas the onlyoopttd provide additional supplies is to tanker
potable water into the relevant service reservidiese areas are described in Appendix 1. NW
generally utilise tankers with a carrying capacihBOnT-Based on past experiences of tankering
NW are confident that in the event of tankeringngerequired in the future, the plant and
procedures would be immediately in place when requi

Operational Water Usage

Normal operation of the water distribution systean aequire additional use of water, an
example being flushing water mains. As droughigeig are approached a decision will be taken
to reduce or cease this type of activity in spedifrought Management Areas where appropriate.
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Drought Permits and Orders

NWL’s confidence in the infrastructure of the KietdSupply Scheme to meet the additional
pressures brought about by drought conditions mézatswe have not identified the need for
any drought permits or orders.

Environmental Impacts

The following is a list of Sites of Special Scidiatiinterest within NWL’s area of supply in
which abstraction points or reservoirs are sitednéof the SSSI's will be affected by any
drought action as no action involves increasindrabsons beyond agreed licenced limits.

Lune Forest

River Tyne at Ovingham

Muggleswick, Stanhope & Edmondbyers Commons & Btderoed Moors
Mere Beck Meadows

Shipley & Great Woods

River Coquet & Coquet Valley Woodland

Kielderhead & Emblehope Moors

Appleby Fells

Upper Teesdale

Rigg Farm & Stake Hill Meadows

Where applicable abstraction licences set out MimmMaintained Flows (MMF) in rivers
which NWL have to adhere to. These MMF's are desilgto eliminate areas of water stress
during periods of increased abstraction. An exarbpiag water from Kielder Reservoir which
is released at rates which taking in to accoungrodiiostractions, maintain a minimum river flow
below NWL’s lowest abstraction point at Ovingham..
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6. SUPPLY/ DEMAND BALANCE

In determining which Drought Management Areas h#we potential for a supply shortfall
during a drought period a calculation has beenethwut which relates the Deployable Output
(DO) for an area against the expected demand.

Deployable output has then been derived consideongtraints of:

Yield in drought conditions (taken from Table WRIRINW Water Resources Plan)
Abstraction licences

Pumping plant capacity

Mains capacity

Treatment capacity

In order to estimate the demand in an area referbas been made to 1995/6 — a dry year during
which the highest customer demands for water weea s and a factor of peak demand against
average demand for that year has been obtaine@aftin Drought Management Area. This
peaking factor has then been applied to the avedegend for 2004/5 to give an estimate of
drought demand for each Drought Management Area.ekample of the calculation for
Gunnerton Drought Management Area is: -

Based on the 1995/6 peak usage against average tisagpeaking factor is 1.38 with the
average demand for 2004/5 at 7.948 Ml/day the igatied drought demand is 10.994 Ml/day.
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7. CONSULTATION WITH NEIGHBOURING WATER COMPANIES

Northumbrian Water has consultated with its 3 nlegghiing water companies, Yorkshire Water
Services (YW), United Utilities and Hartlepool W&nglian Water), about the expectations of
each other as droughts progress. Northumbrian WWddeought Plan does not rely on receiving
increased supplies from any of these companies.

YW and NWL are in discussion to examine the po8gibof a supply from the River Tees
being available to YW during different drought cdmmhs and the effects this would have on
NW's assets and operations. The operation of tiie/Tges Transfer is set out in a Section 20
Operating Agreement and managed of behalf of ther&mment Agency for the maintenance of
river flows and abstractions from the Tyne Teesralrand on the rivers Tyne, Wear and Tees.
Any changes to the operation of the Tyne Tees fieangould have to consider the implications
for both Northumbrian Water and the Environment Age No operating agreement or
arrangement has been made between Yorkshire Wadedarthumbrian Water for the operation
of additional River Tees abstraction. Depending tba outcome of the current ongoing
discussions further information may be available tfte next edition of the Drought Plan in
2010.

NWL are satisfied that the volumes of water suggpkst the early discussiogsuld be provided
to YWS by either compensating the river Derwent andporting flows to Mosswood early in
the year with Tyne water and thereby conservingemit Derwent Reservoir to use when YWS
need transferred water into theer system, or by the utilisation of further ppsnat Riding Mill
Pumping Station transferring Tyne water through thme Tees tunnel to support Tees
abstraction into their system.
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8. NORTHUMBRIAN WATER — LEVELS OF SERVICE

Northumbrian Water operates the Kielder Water Tienm$&cheme and given the plentiful
supplies of water and the presence of Kielder Wagedo not believe our customers having paid
a substantial sum for the construction would, audth, be subject to restrictions on their use of
water. The Levels of Service we have adopted retleis. This level of service can also be
maintained in the small areas of the Kielder zdrad tannot be directly supported by Kielder.
These are small populations that rely on springpke and these supplies can be supported by
the tankering of potable supplies into their sexvieservoirs from Kielder supported surface
water treatment works.

Although the Berwick/Fowberry Water Resource Zommrmot be supported by Kielder we

believe it should have the same LoS as the redoothumbrian Water and this will also be
achieved by the transfer of water from the Kielsigoported surface treatment works.

Levels of Service:

Appeal for restraint - 1in 25 years
Hosepipe Ban - Never
Restriction on non-essential use - Never
Rota cuts - Never
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9. POST DROUGHT ACTIONS

As the drought recedes the Drought Management Gvoaydd consider the reduction of the
Drought Actions described above. This would invaleduction in tankering and returning to the
normal leakage strategy.

Following a drought it will be necessary to reviaations taken and update future issues of the
Drought Plan to include any lesson learnt. Cledrlg would be carried out both internally and
in discussion with the Environment Agency. Congidta would also take place with the
neighbouring water companies to review any actishgh had been required to provide them
with additional water

10. PREVIOUS DROUGHT EXPERIENCE

Since the 1970’s reservoir control rule curves Hasen in place which have enabled reservoirs
to be managed without the need for drought actibons.example Ovingham pumps are utilised
more to maintain levels in the Whittle Dene seégeservoirs and Riding Mill pumps are
operated to the required level to maintain suppifesaw water to the Central and South Zones.
These operations are possible due to the capacKjetwer reservoir which is used to maintain
flow in the River Tyne from where the abstractiane taken.

In the past the reservoir level at Derwent Reseitvas fallen into the drought zone of its control
curves however the defined control actions enaslggblies to be maintained

NWL have a number of analytical modeling tools where used to forecast the impact of a
drought. These predict reservoir levels and all@prapriate actions to be taken in a timely
fashion to maintain levels in reservoirs thus gaosraing supply to the treatment works. In
addition to AQUANOW which has already been menttrkere is HYSIM a hydrological
simulation model which uses precipitation, evams$piration and snowmelt data along with
soil moisture data to simulate stream flow. Thisada then used by i-Think which is a more
detailed prediction model which has been developegartnership with the Environment
Agency and is used to draw up the reservoir conttrives and releases for Minimum
Maintained Flows on rivers using for example thed@Alrees Tunnel.

The demands used throughout this plan are at aléngh and part of the operation to maintain
supplies to customers involves the movement of wfeden one sub-zone to another. NWL use a
Piccolo, a hydraulic modeling tool to determine #féects of the higher flows through the

strategic mains network to ensure that there isignificant loss of pressure in the system. In
Sept 2007 75% of the strategic network is covergdPlzcolo models with 100% coverage

planned for March 2008.
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11. SUPPLY AREA DESCRIPTION

In NW's Water Resources Plan (WRP) for the suppBaavas divided into 2 Water Resource
Zones known as Kielder and Berwick/Fowberry Wates®urce Zones. For the purposes of this
Drought Plan the Kielder Resource Zone has bedhdudivided into 3 Supply Zones (North,
Central and South). Within each Supply Zone a remdf Drought Management Areas have
been set up which correspond to a single or a gadugbstraction licences. The Berwick and
Fowberry Water Resource Zone consists of 2 DroMgrtagement Areas and in total there are
23 Drought Management Areas including the Teessidewater system.

Figure 1 below shows the 3 Supply Zones, Berwicl &owberry and the location of the
abstraction points for the 23 Drought Managemem&rand the links between the Zones.

For each of the Drought Management Areas a degwrigtas been included as well as the
Drought Triggers, Abstraction Licence details, gp@wDemand balance and any proposed
Drought Actions. These are shown in Appendix 1.

In addition to the ability to transfer raw wateingsthe Kielder Supply Scheme described below,

there is also the potential to transfer potableewlitbm the North into the Central Supply Zone
and from the South into the Central Supply Zorredgjuired.
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FIG. 1. DROUGHT
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11.1 KIELDER SUPPLY SCHEME

The scheme consists of the Kielder Dam and assacltetadworks including release valves and
hydropower plant; Bakethin Dam; a weir and pumgstegion at Riding Mill on the River Tyne;
a rising main from Riding Mill to Letch House; Aijolm pond; a tunnel from Letch House to
Frosterley on the River Wear and Eggleston on tiverRrees (called the Tyne -Tees tunnel); a
connection from the tunnel into the Derwent maid krenced abstraction into Mosswood water
treatment works; and a licensed abstraction fragmlyne Tees tunnel air shaft at Waskerley.

The North Supply Zone utilises the River Tyne tgkimater at Barrasford and Ovingham, whilst
the Central and South Zones use the Kielder Traisfieeme.

The Kielder Transfer Scheme comprises a pumpingpsetat Riding Mill in the River Tyne, a
rising main and gravity tunnel carrying water (wheguired) to the Airy Holm head pond, River
Derwent as Derwent reservoir compensation, Mosswab@.W, Waskerley air shaft, River

Wear and the River Tees.
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At Riding Mill pumping station six pump units, easlith a nominal fixed capacity of 90 Ml/day
are installed. A combination of up to 3 units asedito satisfy NW’s requirements with 270
Ml/day being around 50 % of total raw water requieats for the Central and Southern Areas.
The steel rising main from Riding Mill to Letch Heeiis 6.2km in length and 2 metres in
diameter and the pumping head is approximatelyr@®ses. The concrete lined gravity tunnel
from Letch House to Eggleston on the River Tee84ism long and 2.91 metres in diameter.
The rising main and tunnel are designed to remiaamged and have a capacity of 23 MI.

Airy Holm dam forms a head pond on the tunnel sysie correct any imbalance between rates
of pumping and outlet discharge. It has a capaxit20 Ml and inflow to and draw-off from
the tunnel is by means of a 5 metre diameter sloaitected to the reservoir floor.

A direct cross connection linking the tunnel witlke tMosswood Treatment Works can provide a
substitution for the Derwent Reservoir resource #mg support the water resources of mid-
Durham. The scheme can be seen in Figure 2 below.

For
W

Wear Valley Tunstall R eswr
®rw. <

Lartington
™

FIGURE 2. KIELDER SUPPLY SCHEME
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The principal objective in the design of the Kigl&heme was to augment the water resources
of the Tees basin to meet the then rapidly increpdemand for water, primarily for industrial
use. Although the forecast industrial demands hawe materialised, recent droughts have
illustrated the advantages of a strategic regibaak up. Whilst the volume of transfer through
the tunnel to the Tees has been limited to smatiuants, the availability of support has enabled
the cheaper local sources to be used more effégtimed to be drawn down further, without the
necessity to place restrictions on water use.

The principal regulating reservoir on the Tees luaent is Cow Green which provides the full
required support for prescribed flows and abstoastiunder normal conditions. In conditions of
drought or future higher abstractions, releases beaynade from the Lune/Balder reservoirs or
the Kielder transfer systenThe outlet portal for the Tyne-Tees tunnel to theeR Tees is
located at Eggleston.
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11.2 BERWICK AND FOWBERRY SUPPLY ZONE

Summation of Supply/Demand Balance

The descriptions in Appendix 1 (BF1 and BF2) andlable 2 below shows the anticipated
drought situation in this zone. Any additional regment would be met by tankering from the
Berwick Area.

TABLE 2: Berwick and Fowberry Overall Position

Drought ManagementPotential  Surplus Potential Shortfal| Estimated effect on demar
Area (Ml/day) (Ml/day) after drought actions (Ml/day
BF1 Berwick 3.402 0 +0.2

BF2 Fowberry 0 0.40 -0.481

Overall position with drought actions in place iswaplus of around 3.26 Ml/day

11.3 NORTH SUPPLY ZONE

In addition to abstractions from the River Northn€yat Barrasford and the River Tyne at
Ovingham mentioned in the Kielder Supply Schemematson above there is a linear sequence
of reservoirs supplying raw water to Gunnerton, W#iDene and Horsley treatment works.
Catcleugh reservoir in Redesdale feeds Hallingesemvoirs by gravity, which in turn connects
to the Whittle Dene group of reservoirs. Two aduhiil reservoirs, Colt Crag and Little
Swinburn contribute flow to the Rede pipeline. Ther abstraction at Barrasford is pumped to
West Hallington reservoir. The pumped abstractio®wdngham is used to replenish the Whittle
Dene reservoirs and supply Horsley treatment wdnletly.

The Rede pipeline from Catcleugh to Hallingtoninsited (by construction) to 63.7Ml/dayhen
the pipeline is clean and the reservoir is full dhdrefore normally operates at full capacity.
Reserve storage at other reservoirs is balanceensore that water is not wasted through
spillage, especially at Whittle Dene, whilst higherel reservoirs are still drawn down.

In this Zone there are also Drought Management Arghere the raw water system is not
supported by the Kielder Transfer Scheme howevesoime of these the connectivity of the
potable water distribution system allows water ¢otfansferred between these areas. In addition
there are also a number of small rural Drought Man@ent Areas which are isolated and the
only option to maintain supply in the event of ausfall is to tanker from a treatment works
which is supported by Kielder. These Areas are @igd, Allenheads, Stonehaugh and
Carrshield.
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Summation of Supply/Demand Balance

Table 3 shows a summation of the Supply/Demandnbaléor the main Drought Management
Areas where potable water can be transferred bet#esas within the North Supply Zone. The
information is taken from individual descriptions Appendix 1. It does not include the smaller
isolated Areas but a value of 0.1 Ml/day has bedded in the estimated effect of drought
actions on Whittle Dene to cover tankering to thmaker Areas which have shortfalls.

Based on Table 3 the potential shortfall in Areawduld be met by undertaking the described
Drought Actions whilst the shortfall in Area N3 wdibe met by supplying potable water from
N7. Following implementation of the drought actiaih® overall balance shows a surplus of
around 17 Ml/day in the North Zone.

TABLE 3: North Overall Position

Drought Management Potential Surplus | Potential Shortfall Estimated effect on
Area (Ml/day) (Ml/day) demand after drought
actions (Ml/day)

N1. Whittle Dene,

Barrasford and Ovingham 11.61 -20.18*
N2. Gunnerton 1.006

N3. Fontburn 8.914 -1.513
N7. Warkworth 13.107 + 7.401

*includes tankering to Rochester and Slaggyford @adshield

Overall position with drought actions in place iswaplus of around 17 Ml/day

11.4 CENTRAL SUPPLY ZONE

The key Central Zone resources are: the abstraftbamthe River Wear at Lumley; two main
reservoirs, Derwent and Burnhope; three smalleervesrs, Smiddy Shaw, Hisehope and
Waskerley; groundwater borehole sources (mainlgnftbe Magnesian limestone aquifer in the
Sunderland area), and two small spring sources.

Transfers from the Tyne-Tees tunnel can be madettiirto Mosswood Treatment Works or
into the River Derwent in substitution for the pmélsed compensation flow from Derwent
Reservoir, thus reserving water in Derwent for fatuse. Water can also be abstracted from the
Tyne-Tees tunnel at Waskerley air shaft and diggthto Waskerley reservoir.

Additionally, treated water comes from Wear Valley Treatment R&/owhich takes water

exclusively from Burnhope reservoir in the westlw Zone. Along the coastline to the east of
the zone there are a number of boreholes.
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Summation of Supply/Demand Balance

Table 4 shows a summation of the Supply/Demandhbel&or the Drought Management Areas
within the Central Supply Zone taken from indivitldascriptions in Appendix 1.

TABLE 4: Central Overall Position

Drought Management | Potential Surplus | Potential Shortfall Estimated effect on

Area (Ml/day) (Ml/day) demand after drought
actions (Ml/day)

C1. Mosswood 6.925 -15.00*

C2 Wear Valley 14.33 -2.91

C3. Honeyhill 13.970 -3.997

C4. Lumley 5.025

C5. Sunderland GWS 3.902 -3.50

* 15 Ml/day from South Zone
Overall position with drought actions in place isuaplus of around 5.2 Ml/day

There is also a surplus of around 17 Ml/day inNleth Zone which could be brought into the
Central Zone if required.

11.5 SOUTH SUPPLY ZONE

Water for public and raw water supply is pumpedrirthe River Tees at Broken Scar with
additional raw water abstraction 3km downstreanmfi®roken Scar at Blackwellhere is a
further abstraction of raw water at Low Worsall.

In addition to the abstractions for treated and veater supply at Broken Scar, Blackwell and
Low Worsall, there are six main impounding reseroCow Green on the upper Tees, Selset
and Grassholme on the River Lune, Balderhead, Blacknd Hury on the River Balder; two
boreholes at Broken Scar and support from the Kreldansfer system when required at
Eggleston

There is also a treatment works at Lartington whéaktes water from the Lune/Balder reservoirs
and puts potable water into the zone.

Summation of Supply/Demand Balance

Table 5 shows a summation of the Supply/Demancdhbel&or the Drought Management Areas
within the South Supply Zone taken from individuaescriptions in Appendix 1.
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TABLE 5: South Overall Position

Drought Management | Potential Surplus | Potential Shortfall Estimated effect on
Area (Ml/day) (Ml/day) demand after drought
actions (Ml/day)

S1. Lartington 2.197

S2. Broken Scar 55.22 +15.00 *

S3. Industrial Raw Watenn 219.43

*used to supplement the Central Zone.

The overall position with drought actions in platews a surplus of around 42 Ml/day on the
treated water system and 219 Ml/day on the rawesysThis does not include any requirement
for raw water to Yorkshire Water which could red&® Ml/day in the third year of a prolonged
drought and can be supplied under the presentaib&raction licenced quantities.
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APPENDIX 1:
DROUGHT MANAGEMENT AREAS
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DROUGHT MANAGEMENT AREA BF1
BERWICK

Area Description.

Berwick is the most northerly of the Drought Managat Areas and serves a population of
around 14,600 with the main demand being the toiMBeowick which lies on the banks of the
River Tweed. The water supply comes exclusivelynfra number of boreholes which are
situated to the south west of Berwick. The treatnfen all the boreholes is carried out at
Murton. The distribution system consists of a nemtif service reservoirs the main ones being
Springhill and Meadowhill and there are a small bemof pumping and booster stations. Many
of the smaller pipes have recently been replaceelored as part of NW’s mains rehabilitation
programme.

There is a link between this area and the Fowbarea but the potential to transfer water is
limited by the hydraulic capacity of the distrilmt system and is only available from Berwick
to Fowberry

Drought Triggers.

As well as the overall Environment Agency monitgridWL monitor the levels in the boreholes
and have the potential to lower the pumps if thvelle decrease to maintain supply however the
demand estimates show that this is very unlikelpgmecessary and is therefore not listed as a
drought action.

Abstraction License

License 1/21/0/001 Murton/Thornton
Maximum quantity 6.819 Ml/day

License 1/21/0/68 Thornton Bog
Maximum quantity 4.600 Ml/day

License 1/21/0/69 Bleakridge
Maximum quantity 3.000 Ml/day

License 1/21/0/72 Felkington
Maximum quantity 2.880 Ml/day

Condition
The total abstracted by the above licences shaleroceed 4167.935 Ml/year (average 11.416
Ml/day)

Supply/Demand Balance.

Based on the 1995/6 peak usage against average tisagoeaking factor is 1.28 with the
average demand for 2004/5 at 6.266 Ml/day the ipatied drought demand is 8.018 Ml/day.
The peaking factor takes into account the influxooifrists into the area.

Although there is the potential to abstract 14.2R18Yy the average daily value based on annual
maximum licence value has been used.
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ABSTRACTION | TREATMENT DEPLOYABLE | ESTIMATED SHORTFALL
LIMIT (Ml/day) CAPACITY OUTPUT DROUGHT (Ml/day)
(Ml/day) (Ml/day) DEMAND
(Ml/day)
11.42 11.42 11.42 8.018 0
Drought Actions.

From the above supply demand balance there is gteedto be no problem in maintaining
supply during a drought period and therefore arpliegtion of the Drought Actions would be a
very low priority in this area.

There is the potential to supplement the adjoinfmyvberry Drought Management area by
around 0.2 Ml/day should it be required.
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DROUGHT MANAGEMENT AREA BF2
FOWBERRY BOREHOLES

Area Description

Water is supplied from boreholes at Fowberry Toamd Fowberry Mains and is treated at the
Fowberry Tower site. The water distribution systeonsists of a number of covered reservoirs
and pumping stations supplying an area includingitk, Cornhill-on-Tweed, Millfield, Ford,
Wooler, Duddo, Chatton and Holy Island. The araaanly rural in nature with a population of
4620 (2001 census) with no large industrial useshe summer there is however a large inflow
of tourists into the area which increases wateratem

There is a small diameter connection between theiBle system and the Fowberry system near
Beal which in the past had been used to supplethergxtreme of the Berwick system at times
of high summer demand. Recent improvements to #raviBk distribution system means that
this link could now be used to supplement the Fawl&ystem however the hydraulics still limit
the volume available.

Drought Triggers

In addition to the Environment Agency monitoring N\W&Iso closely monitor the water level in
the borehole and a falling level may be used ger the drought actions detailed below before
the EA triggers are reached.

Abstraction Licence

Licence Number : 1/21/00/052 Fowberry - time lirditentil 31 March 2015

Conditions —

Maximum Quantity to be abstracted during the sjpetiperiods
188 cubic metres per hour

3,120 cubic metres per day (* see below)

950,000 cubic metres per year

* During the period T April to 31 October each year a discharge of 0.1 Ml/day ihtoRiver

Till within the vicinity of Fowberry has to be madeeaning the maximum abstraction shall not
exceed 3.22 Ml/day although only 3.12 MI will beadsable for treatment.

Supply/Demand Balance

Based on the 1995/6 peak usage against average tisagoeaking factor is 1.42 with the
average demand for 2004/5 at 2.48 Ml/day the qdted drought demand is 3.52 Ml/day.
There are no known reasons to anticipate major irawthis area.
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ABSTRACTION | TREATMENT DEPLOYABLE | ESTIMATED SHORTFALL
LIMIT (Ml/day) | CAPACITY OUTPUT DROUGHT (Ml/day)
(Ml/day) (Ml/day) DEMAND
(Ml/day)
3.12 Above abstraction3.12 3.52 0.40
limit
Drought Actions

1. Carry out additional analysis of Distribution Inpartd District Meter information to assess
levels of leakage and although below the ELL for Hreas carry out action as required.
Estimated reduction in demand is 3% i.e. 0.105 &{/D

2. Rezone the distribution system by altering valiogupply Holy Island area from Berwick
reducing demand on the Fowberry system by arouhd10day.

3. Carry out Water Conservation Campaign to reduceateimEstimated reduction in demand
is 0.176 Ml/day.

4. Tanker to reservoirs in the area.

5. Lower the level of the boreholes pumps at Fowb&tamns. There is the potential to lower
by up to 10 metres which is still approximately d@tres above the DAPWL (Deepest
Advisable Pumping Water Level). This action does$ increase Deployable Output but
would ensure that the abstraction limit could beieed therefore maintaining supply. The
company would not at this stage consider lowerhmg gumps at Fowberry Towers as this
causes turbidity problems, however if the drougtiereded to a number of years then this
option may be undertaken. There is alsd"diG&nced borehole which has no pump or other
equipment on site which may be considered to mairitee reliability of Fowberry Tower
supply in extreme circumstances of a prolonged ghbuo maintain supplies at the
abstraction limit.
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DROUGHT MANAGEMENT AREA N1
WHITTLE DENE, BARRASFORD AND OVINGHAM.

Zone Description

There is a sequence of reservoirs supplying watainlgn to Gunnerton and Whittle Dene
Treatment Works which starts at Catcleugh reseifvom where water flows by gravity through
the Rede pipeline to Hallington reservoir. Hallmgtconnects into the Whittle Dene group of
reservoirs and there are two additional reservatr€Colt Crag and Little Swinburn which
contribute flow into the Rede pipeline. Horsley draent works is predominantly supplied from
River Tyne abstraction at Ovingham which can alg used to replenish Whittle Dene
reservoirs. It is also possible to supply Horsleyf the Whittle Dene reservoir system.

Water is also taken from the River North Tyne atr&sford which can either supplement supply
to Gunnerton Treatment works or pump into Hallimgteservoir.

The river abstractions have been covered in th&l&iesupported section.

The treatment works at Whittle Dene and Horsleytaeemain suppliers of water to Tyneside
which includes Newcastle and Gateshead and thea¢sés an export of around 2 Ml/day to
Hexham.

Drought Triggers

Control rules have been drawn up for the main ey in this system which includes action as
the reservoirs enter their conservation and droaghé.

Figure 3 below shows the control rules for Catcleugservoir and as the reservoir level enters
the Conservation zone releases can no longer be foadver regulation and outflow is limited
to river compensation and the pipeline capacity.

As the reservoir enters the Drought zone draw-sffrastricted to meeting the demands of
Redesdale, (Byrness, Rochester and Otterburn) ithe¥ Rede compensation and an amount to
be agreed by NW and the Environment Agency intdRede pipeline.

Figure 4 shows the control curves for the combikkdlington, Colt Crag and Whittle Dene

reservoirs. When the level enters the Conservamme the net export from the group must be
reduced to 39 Ml/day and when the level enterfttmeight zone be reduced to 18 M/day.

-31



FIGURE 3: CONTROL RULES FOR CATCLEUGH RESERVOIR
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Licences

Licence Number 1/23/1/003 Barrasford — maximum4b5 Ml/day
Licence Number 1/23/1/002 Ovingham — maximum of.286Ml|/day
Licence Number 1/23/1/001 Whittle Dene — maximurh.28Vil/day

Conditions:  Abstraction at Catcleugh reservoir shal exceed 63.645 Ml/day
Abstraction from Colt Crag and Little Swinburnseevoirs shall not exceed
90.922 Ml/day

Supply/Demand Balance

Based on the 1995/6 peak usage against average tisagpeaking factor is 1.30 with the
average demand for 2004/5 at 195.087 Ml/day thieipated drought demand is 253.61 Ml/day.

ABSTRACTION | TREATMENT | DEPLOYABLE | ESTIMATED SHORTFALL
LIMIT (Ml/day)* | CAPACITY OUTPUT DROUGHT (Ml/day)
(Ml/day) (Ml/day) DEMAND
(Ml/day)
317.56 242 242 253.61 11.61

* Combined maximum of Licenses 1/23/1/001 and W&R?2

Drought Actions

1. Carry out additional leakage control. Estimatedetuce demand by 3% (7.60 Ml/day).

2. Carry out Water Conservation campaign to reduceaseimEstimated to reduce demand by
5% (12.68 Ml/day).

3. Determine availability of additional water from adljing systems (Warkworth, Fontburn -
may be limited depending on demand on those sy¥tant consider stopping export to
Hexham which is currently 2 Ml/day.

4. Maximise river abstraction at Barrasford and Overghsupplementing the Whittle Dene
reservoirs from the River Tyne to maintain raweavatvailability.

5. Undertake negotiations with Environment Agency &tedmine the available flow from
Catcleugh to maintain raw water availability.

Future Investment.

Proposals are in place to increase the treatmeuacig at Horsley which would eliminate the
shortfall anticipated in a drought year.
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DROUGHT MANAGEMENT AREA N2
GUNNERTON

Area Description.

Gunnerton is a treatment works which supplies gelgrart of Hexhamshire to the northwest of
NWL'’s region. It is largely rural in nature withéhmain centres of population being Hexham,
Haltwhistle and Haydon Bridge. In total the treattne/orks supplies a population of around
21,000. There are a 40 service reservoirs in tea e majority being fed by pumps, and there
are also 25 booster pumps.

Raw water to the treatment works comes either hyity from Catcleugh reservoir through the
Rede pipeline or from the River Tyne using the psiapBarrasford.

Due to hydraulic restrictions in the main from Garton the supply into Hexham has to be
supplemented from Whittle Dene at an average otirmto2 Ml/day. There is a pump at
Gunnerton treatment works which could be operatedovercome this restriction the
commissioning of which could be completed in days.

Drought Triggers.

As well as the monitoring by the Environment AgerldW monitor the level in Catcleugh
reservoir to conform to the rule curves shown i Fiabove.

Licences

Licence Number 1/23/1/003 Barrasford — maximum4b5 Ml/day
Licence Number 1/23/1/001 Whittle Dene — maximurt.28Ml/day

Conditions:  Abstraction at Catcleugh reservoir khal exceed 63.645 Ml/day

Supply/Demand Balance

Based on the 1995/6 peak usage against average tisagoeaking factor is 1.38 with the
average demand for 2004/5 at 7.948 Mi/day the ipatied drought demand is 10.994 Ml/day.

ABSTRACTION | TREATMENT | DEPLOYABLE | ESTIMATED | SHORTFALL
LIMIT (Ml/day) | CAPACITY OUTPUT DROUGHT | (Ml/day)
(Ml/day) (Ml/day) DEMAND

(Ml/day)
63.645 12 12 10.994 0
Drought Actions.

Although the Supply/Demand balance shows there shortfall, experience suggests that due to
hydraulic restrictions in parts of the distributioatwork at high flows insufficient water reaches
some of the extremes of the network. In the pabl# been necessary to tanker water from
Whittle Dene Treatment Works to a small numberast/ige reservoirs towards the ends of the
distribution system as the level in them was sedpetfalling over a number of days and this is
expected to be required during a drought period.
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Operation of the pump at Gunnerton may also beidered if the distribution system was
causing problems in the main centres of populatisnit would be impracticable to tanker
sufficient quantities of water to maintain supplies
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DROUGHT MANGEMENT AREA N3
BYRNESS

Zone Description.

Byrness is a small hamlet near to Catcleugh regervthe north west of the region close to the
Scottish border. The treatment works supplies alfadipn of 117 and takes water from the Rede
pipeline. There is a small booster station whicppsies properties back up at the reservoir. The
small distribution system is isolated with no altgive means of supply.

Demand is monitored through a single meter whickds used for leakage analysis.

Drought Triggers.

NW monitor Catcleugh reservoir to apply the stipiolas of the control curves (see Fig 3 above).

Abstraction Licence

License Number 1/23/1/001 Whittle Dene — maximurh.28l/day

Conditions
Abstraction at Catcleugh reservoir shall not excg@é45 Ml/day

Supply/Demand Balance

Based on the 1995/6 peak usage against average tisagoeaking factor is 1.29 with the
average demand for 2004/5 at 0.029 Ml/day the igatied drought demand is 0.037 Ml/day.

ABSTRACTION | TREATMENT | DEPLOYABLE | ESTIMATED SHORTFALL
LIMIT (Ml/day) CAPACITY OUTPUT DROUGHT (Ml/day)
(Ml/day) (Ml/day) DEMAND
(Ml/day)
Above treatment 0.06 0.06 0.037 0
capacity
Drought Actions.

From the above supply demand balance there is gteedto be no problem in maintaining
supply during a drought period and therefore arpliegtion of the Drought Actions would be a
very low priority in this area.

In the event of a problem which is not caused lakadge which would be quickly highlighted,
the only option to maintain supply is to tanketthe reservoir at the treatment works, an action
which has been undertaken in the past.
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DROUGHT MANAGEMENT AREA N4
OTTERBURN

Area Description.

Otterburn is a small village on the River Rede he North West of Northumberland. The
treatment works takes raw water from Catcleughrvesevia the Rede pipeline and treated
water is pumped to a service reservoir from whegravitates into village. There are 2 booster
pumps on the distribution system and a pump atebkervoir which supplies a further reservoir
at Elsdon. The system is isolated from any othéh wo potential to import water. In total the
treatment works supplies a population of 656. &hare 3 meters monitoring flows on the
system which are used for leakage detection pusgpose

Drought Triggers

NW monitor Catcleugh reservoir to apply the stipiolas of the control curves (see Figure 3
above)

Abstraction Licence

License Number 1/23/1/001 Whittle Dene — maximurh.28l/day
Conditions:  Abstraction at Catcleugh reservoir shal exceed 63.645 Ml/day

Supply/Demand Balance

Based on the 1995/6 peak usage against average tisagpeaking factor is 1.30 with the
average demand for 2004/5 at 0.202 Ml/day the igatied drought demand is 0.263 Ml/day.

ABSTRACTION | TREATMENT | DEPLOYABLE | ESTIMATED SHORTFALL
LIMIT (Ml/day) | CAPACITY OUTPUT DROUGHT (Ml/day)
(Ml/day) (Ml/day) DEMAND
(Ml/day)
Above treatment 0.300 0.300 0.263 0
capacity
Drought Actions

From the above supply demand balance there is gteedto be no problem in maintaining
supply during a drought period and therefore arpliegtion of the Drought Actions would be a
very low priority in this area.

In the event of a problem which is not caused lakdge which would be quickly highlighted,
the only option to maintain supply is to tankeQtierburn or Elsdon reservoirs.
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DROUGHT MANAGEMENT AREA N5
ROCHESTER

Area Description

Rochester is a small hamlet on the A68 betweenrl@te and Byrness. There is a treatment
works which takes water from Catcleugh via the Rageline and after treatment pumps up to a
small service reservoir from which water gravitate® supply. There is also a booster pump
supplying a small number of farms above the reser¥tie distribution system is isolated and
there is no potential to import water. A single emetneasures supply in to the area and the
population is 101.

Drought Triggers

NW monitor Catcleugh reservoir to apply the stipiolas of the control curves (see Fig 3 above)

Abstraction Licence

License Number 1/23/1/001 Whittle Dene — maximurh.28Ml/day
Conditions:  Abstraction at Catcleugh reservoir khal exceed 63.645 Ml/day

Supply/Demand Balance

Based on the 1995/6 peak usage against average tisagoeaking factor is 1.30 with the
average demand for 2004/5 at 0.027 Mi/day the ipatied drought demand is 0.035 Ml/day.

ABSTRACTION | TREATMENT | DEPLOYABLE | ESTIMATED SHORTFALL
LIMIT (Ml/day) CAPACITY OUTPUT DROUGHT (Ml/day)
(Ml/day) (Ml/day) DEMAND
(Ml/day)
Above treatment 0.0312 0.0312 0.035 0.003
capacity
Drought Actions

1. Carry out additional leakage control. Estimatedetuce demand by 3% ( 0.00105 Ml/day).

2. Carry out Water Conservation campaign to reduceaseimEstimated to reduce demand by
5% (0.00175 Ml/day).

3. Tankering into Rochester reservoir from Whittle Ben
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DROUGHT MANAGEMENT AREA N6
FONTBURN

Area Description

Fontburn reservoir and Treatment Works are situakese to Rothbury in mid Northumberland.
From the works water flows by gravity south eagtdinally reaching Chirton Grange service
reservoir on North Tyneside. The main areas of delhmare Bedlington, North Tyneside and
Whitley Bay with the remainder of the area gengraliral in nature. There are a number of
smaller service reservoirs and booster stationinvithe area and surplus water from the
Swindle/Tosoh area (Area N8 below) enters thisRtvetburn area at Stanton. Water also enters
Chirton Grange reservoir from Drought ManagemergaAN1 — Whittle Dene. In total Fontburn
is estimated to normally supply a population ofusu 50,000 and when water is available can
supplement the Warkworth area by putting water k¢oon reservoir.

Drought Triggers

Currently NW have internal control curves for Famtb Reservoir.
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The above graph shows the control curves for Fentbeservoir which supplies the treatment
works. When the reservoir is in the surplus zontemis available to support demand at rates to
suit the Undertaker.

The conservation zone is defined by considering rthieimum storage required to support
Fontburn treatment works at 15 Ml/day and the campgon flow. When storage crosses into
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this zone support for Fontburn demand must be estlwgth support from Warkworth, and
Whittle Dene/Horsley

When storage enters the drought zone the drawhofild be further reduced to a maximum of
10 Ml/day for the reduced Fontburn supply areathecdcompensation flow only

Abstraction Licence

License Number 1/22/5/13 maximum 30 Ml/day

Supply/Demand Balance

Based on the 1995/6 peak usage against average tisagoeaking factor is 1.25 with the
average demand for 2004/5 at 15.12 Ml/day the igatied drought demand is 18.914 Ml/day.

ABSTRACTION | TREATMENT | DEPLOYABLE | ESTIMATED SHORTFALL
LIMIT (Ml/day) | CAPACITY OUTPUT DROUGHT (Ml/day)
(Ml/day) (Ml/day) DEMAND
(Ml/day)
30.00 19* or 17** 10*** 18.914 8.914

* spring/summer
** autumn/winter
*** Resource limited

Drought Actions

1. Carry out additional leakage control. Estimatedetuce demand by 3% (0.567 Ml/day).

2. Carry out Water Conservation campaign to reduceaseimEstimated to reduce demand by
5% (0.946 Ml/day).

3. Tanker to some of the smaller rural reservoirs fikbimttle Dene.

4. Reduce demand by supplying parts of the area frdjoirang systems (Warkworth, Whittle
Dene/ Horsley).
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DROUGHT MANAGEMENT AREA N7
WARKWORTH

Area Description.

Warkworth Treatment Works are situated on the Ri@eqguet close to it estuary on the east
coast of Northumberland. Water is pumped from tivery treated and stored in an on-site
reservoir from which it is pumped both north anditeointo distribution. To the north the
network extends to Belford inland and to Bamburghtlee coast. There are a number of small
service reservoirs and pumping stations with thénncantre of demand being the town of
Alnwick. To the South the system consists of thatBern Trunk Main (STM) which runs as far
as Longbenton on the northern edge of Newcastle $HM supplies a small number of
reservoirs with the major demands being Amble amstiiigton. Control valves on the STM
enable water from Warkworth to flow into DroughaWagement Area N1 and also from N1 into
this area if required.

Drought Triggers

The levels in the River Coquet are monitored argtrabtion altered as described in the licence
conditions below. In the past river quality haoaffected the quantity abstracted.

Abstraction Licence

License Number 1/22/03/008 — maximum 55.000 Ml/day

Conditions
Abstraction shall not exceed 45.46 Ml/day when fiavRiver Coquet is less than 204.6 Ml/day

Supply/Demand Balance

Based on the 1995/6 peak usage against average tisagoeaking factor is 1.18 with the
average demand for 2004/5 at 27.704 Ml/day theigatied drought demand is 31.893 Ml/day.

ABSTRACTION | TREATMENT | DEPLOYABLE | ESTIMATED | SHORTFALL
LIMIT (Ml/day) | CAPACITY | OUTPUT (Ml/day) | DROUGHT | (Ml/day)

(Mi/day) DEMAND
(Mi/day)
45.46 45 45 31.893 0

Drought Actions

From the above table it can be seen that ther@dgential surplus at Warkworth which could be
used to supplement Drought Management Zone N6 tbEom

The above supply demand balance shows there iscfgédo be no problem in maintaining

supply during a drought period and therefore arpliegtion of the Drought Actions would be a
very low priority in this area.
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DROUGHT MANAGEMENT AREA N8
SWANWELL AND TOSSON

Area Description

Swanwell and Tosson are small spring supplies éacatose to Rothbury in Northumberland.
The output from both springs are treated at Todsom where water flows into supply by

gravity. This is a largely rural supply area wittetmain demand being Rothbury. Any surplus
from this system enters the Fontburn system att&ta In total the population normally

supplied from Tosson is estimated at 13,000.

Drought Triggers

The yield from the springs is monitored at Tossow a&ould be an indication of potential
problems. NW also monitor demand which may be ased trigger

Abstraction Licence

Licence Number 1/22/3/007 Swanwell- maximum 1.1Ad&l
Licence Number 1/22/3/012 Tosson — maximum 6.82184/

Supply/Demand Balance

Based on the 1995/6 peak usage against average tisagoeaking factor is 1.15 with the
average demand for 2004/5 at 1.902 Mi/day the ipatied drought demand is 2.184 Ml/day.

ABSTRACTION | TREATMENT | DEPLOYABLE | ESTIMATED SHORTFALL
LIMIT (Ml/day) | CAPACITY OUTPUT DROUGHT (Ml/day)
(Ml/day) (Ml/day) DEMAND
(Ml/day)
7.96 8.0 2.5 2.184 0
Drought Actions

Although the table above shows a potential surphygerience suggests that in a prolonged dry
spell raw water quality can deteriorate and mayicedhe deployable output from the works. If
this was to occur supplies would be maintained hvawéhe quantity of water supplementing the
Fontburn area would be reduced with such a redudi®mng met from additional supply from
Warkworth (N7) or Whittle Dene (N1) Drought ManagamArea.
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DROUGHT MANAGEMENT AREA N9
STONEHAUGH

Area Description.

Stonehaugh is a small hamlet with a population®68 the south east boundary of Wark forest
to the north west of Hexham. Water is taken fronbasehole and after treatment through
membrane filtration is pumped to a service reserfrom which it gravitates into supply. The
system is isolated and there is no potential toommvater. There is a single meter which
monitors supply into the area.

Drought Triggers

NW monitor flow into distribution which would be &d as an indicator.

Abstraction Licence

License Number 1/23/1/004 — maximum 0.041 Ml/day
Conditions:  Time limited until March 2018

Supply/Demand Balance

Based on the 1995/6 peak usage against average tisagoeaking factor is 1.31 with the
average demand for 2004/5 at 0.021 Mi/day the ipatied drought demand is 0.028 Ml/day.

ABSTRACTION | TREATMENT | DEPLOYABLE | ESTIMATED | SHORTFALL
LIMIT (Ml/day) CAPACITY OUTPUT DROUGHT (Ml/day)
(Ml/day) (Ml/day) DEMAND

(Ml/day)
0.04 0.04 0.04 0.028 0
Drought Actions

From the above supply demand balance there is gteedto be no problem in maintaining
supply during a drought period and therefore arpliegtion of the Drought Actions would be a
very low priority in this area.

In the event of a problem not caused by leakagetwhiould be quickly highlighted, the only
option to maintain supply is to tanker to the teglavater reservoir.
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DROUGHT MANAGEMENT AREA N10
SLAGGYFORD

Area Description

Slaggyford is a small spring supply in the soutlstn@ Hexhamshire close to the border with
Cumbria. It is an isolated system supplying a papoh of 200 mainly in the small hamlet of
Slaggyford.

Drought Triggers

The demand in the area would be the main triggea¢tion and is monitored through the meter
measuring distribution input at the treatment site.
Abstraction Licence

License Number 1/23/2/004 — maximum 0.210 Ml/day
Conditions:  Time limited until March 2018.

Supply/Demand Balance

Based on the 1995/6 peak usage against average tisagoeaking factor is 1.43 with the
average demand for 2004/5 at 0.184 Ml/day the igatied drought demand is 0.263 Ml/day.

ABSTRACTION | TREATMENT | DEPLOYABLE | ESTIMATED | SHORTFALL
LIMIT (Ml/day) CAPACITY OUTPUT DROUGHT (Ml/day)
(Ml/day) (Ml/day) DEMAND
(Ml/day)
0.21 0.21 0.21 0.263 0.052
Drought Actions

1. Carry out additional leakage control. Estimatedetuce demand by 3% (0.0079 Ml/day).

2. Carry out Water Conservation campaign to reduceaseimEstimated to reduce demand by
5% (0.0132 Ml/day).

3. Tanker into the treated water tank at the treatregatfrom Whittle Dene.
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DROUGHT MANAGEMENT AREA N11
ALLENHEADS

Area Description

Allenheads is a small spring supply in South Wesxklrimshire which feeds a small rural area
around Allenheads. The population supplied is estyhat 100.

Drought Triggers

The demand in the area would be the main triggea¢tion and is monitored through the meter
measuring distribution input at the treatment site.

Abstraction Licence

License Number 1/23/2/005 — maximum 0.033 Ml/day
Conditions:  Time limited until March 2018

Supply/Demand Balance

Based on the 1995/6 peak usage against average tisagoeaking factor is 1.49 with the
average demand for 2004/5 at 0.023 Ml/day the igatied drought demand is 0.034 Ml/day.

ABSTRACTION | TREATMENT | DEPLOYABLE | ESTIMATED SHORTFALL
LIMIT (Ml/day) | CAPACITY OUTPUT DROUGHT (Ml/day)
(Ml/day) (Ml/day) DEMAND
(Ml/day)
0.033 0.033 0.033 0.034 0.001
Drought Actions

1. Carry out additional leakage control. Estimatedetuce demand by 3% (0.0012 Ml/day).

2. Carry out Water Conservation campaign to reduceaseimEstimated to reduce demand by
5% (0.0017 Ml/day).

3. Tanker from Whittle Dene into the treated watektanthe treatment site.
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DROUGHT MANAGEMENT AREA N12
BIRCHTREES

Area Description

Birchtrees is a spring supply located to the soothHaltwhistle which supplies a rural
community with the main centre of demand beingwuiiage of Halton-le-Gate. The network is
linked to the Gunnerton system at Haltwhistle dmete is the potential for any excess water to
be taken from this system into Haltwhistle howeyield from the springs has been gradually
reducing which limits this operation. The populatieormally supplied is estimated at around
2500.

Drought Triggers

The demand on the treatment works would be the mmnitor and is obtained from district
meters in the area.

Abstraction Licence

License Number 1/23/2/202 — maximum 1.93 Ml/day

Supply/Demand Balance

Based on the 1995/6 peak usage against average tisagoeaking factor is 1.31 with the
average demand for 2004/5 at 0.816 Ml/day the igatied drought demand is 1.073 Ml/day.

ABSTRACTION | TREATMENT | DEPLOYABLE | ESTIMATED SHORTFALL
LIMIT (Ml/day) CAPACITY OUTPUT DROUGHT (Ml/day)
(Ml/day) (Ml/day) DEMAND
(Ml/day)
1.93 1.56 1.56 1.073 0
Drought Actions

Although the table above suggests that there isarstortfall the amount of water reaching the
treatment plant is becoming more unreliable amdetfore some actions may be required. These
actions would include a Water Conservation campaighadditional leakage control.

Future Investment

A proposal to abandon the springs and supply tha aionm Gunnerton is being considered but
should be considered as a longer term option andduaot affect the plan immediately as the
reduction in water to the treatment works fromgpangs does not cause an immediate problem.
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DROUGHT MANAGEMENT AREA N13
CARRSHIELDS (CURRICK SPRINGS)

Area Description

Carrshield is a small hamlet located in south vi#esthamshire with a population of 43 and is
supplied from Currick springs. The system consitthe spring, a treatment plant and a small
reservoir which supplies the distribution system dmavity. The yield from the spring has
become more unreliable recently and tankering dioesahave been carried out during summer
months typically requiring 1 tanker a week.

Drought Triggers

The yield from the spring is measured on the itdethe treatment plant and there is also a
district meter on the outlet of the reservoir memguwater into the distribution system. Both are
monitored and would be used as a trigger for action

Abstraction Licence

License Number 1/23/2/207 — maximum 0.06 Ml/day

Supply/Demand Balance

Based on the 1995/6 peak usage against average tisagoeaking factor is 1.52 with the
average demand for 2004/5 at 0.008 Ml/day the igatied drought demand is 0.012 Ml/day.

ABSTRACTION | TREATMENT | DEPLOYABLE | ESTIMATED | SHORTFALL
LIMIT (Ml/day) CAPACITY OUTPUT DROUGHT (Ml/day)
(Ml/day) (Ml/day) DEMAND

(Ml/day)
0.06 0.01 0.01 0.012 0.002
Drought Actions

1. Carry out additional leakage control. Estimatedettuce demand by 3%.(0.00036 Ml/day).

2. Carry out Water Conservation campaign to reduceaseimEstimated to reduce demand by
5%. (0.0006 Ml/day).

3. Tanker from Whittle Dene into service reservoir.
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DROUGHT MANAGEMENT AREA C1
MOSSWOOD

Area Description

Mosswood Treatment works takes raw water from Datweservoir or from the Tyne-Tees
transfer tunnel, and after treatment supplies watdtast Durham including Sunderland and to
South Durham and Spennymoor. A borehole at Fulaellthe east coast in Sunderland also
supplies into this area. In addition there is & hmain from the Whittle Dene/Horsley area which
can be used to supplement the Mosswood supplygifired. Mosswood also supplies water to
Teesside via Shildon service reservoir howeverahes can be supplied from Teesside to reduce
demand on the Central Zone when the Kielder TrarSédeme is being used. The estimated
population supplied in this area is 270,000.

Drought Triggers.

Derwent Reservoir

60000

50000

40000

T
|
|
|
|
|
|
|
|
SURPLUS ZONE ;
|
|
|
|
|
|
|

Megalitres
30000

CONSERVATION
ZONE

\

20000

DROUGHT ZONE

10000

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|
—
—
3]
@
o

22-Jun-11 41— — — — — — — —
17-Aug-11 1
12-0¢ct-11 1— — — — — — — — — — — — — —

T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
“
<
%
<
~
~

5-Jan-06 +
2-Mar-11 1

~

1st of week

Control curves for Derwent reservoir are shown &bolhe rules have been derived using
detailed flow data for 1985 to 1995, monthly datanf 1953 and re-evaluated using simulated
inflows for the period 1926-1996. Derwent reservdads high recreational use and the control
policy incorporates a supported summer amenitylleve

When reservoir storage lies in the surplus zonevalibe highest control line, water may be
abstracted from the reservoir as required by thdeldaker and subject only to satisfying the
licence conditions. No water should be drawn frdme Tyne-Tees tunnel except in an
emergency or in special circumstances agreed iaredvwith the Environment Agency. The
Environment Agency may request releases from teerveir to the River Derwent to support
fisheries up to an annual volume of 1500 M| atta reot exceeding 150 Ml/dakhis would be
communicated to NW by the Environment Agency.
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As reservoir storage falls through the Conservafione and approaches the drought zone early
in the summer, water from the Tyne-Tees tunnel bgllused to substitute the compensation flow
for the River Derwent. If the reservoir contents axpected to the drought zone, based on the
output from AQUANOW, then the abstraction from ttuenel will be gradually increased to
90Ml/day, with the surplus water (over compensatequirements) going to partially substitute
abstraction from Derwent Reservoir for Mosswood WVT Abstraction from the Tyne-Tees
tunnel will continue up to 90 Ml/day while the regar is expected to enter the drought zone,
decreasing as the reservoir starts to enter th@usuzone (especially in Autumn/Winter) and
stopping as the reservoir starts to refill, esghcia autumn/winter. This planned approach is to
bring the reservoir back into the conservation Zosfere it reaches the drought zone.

With storage in the drought zone, water in Derweservoir should be conserved. The full
compensation for the River Derwent and total thiguug at Mosswood W.T.W. should be taken
from the tunnel, subject to: fulfilling the absttian licence conditions; ensuring the quality of
treated water; maintaining required regulationasés to the Rivers Wear and Tees. Pumping at
Riding Mill should be at the most economical ratsgible.

Abstraction Licence

Licence Number 1/23/4/001 — Derwent reservoir
Maximum 186 Ml/day

Licence Number 1/23/4/073 — Tyne — Tees Tunnel
Maximum 164 Ml/day

Supply/Demand Balance

Based on the 1995/6 peak usage against average tlsageaking factor is 1.137 with the
average demand for 2004/5 at 130.254 Ml/day thécipated drought demand is 148.075
Ml/day.

ABSTRACTION | TREATMENT | DEPLOYABLE | ESTIMATED SHORTFALL
LIMIT (Ml/day) CAPACITY OUTPUT DROUGHT (Ml/day)
(Ml/day) (Ml/day) DEMAND
(Ml/day)
197 155 155 148.075 0
Drought Actions

Although the above table does not show a defidihan area this large it would be beneficial to
undertake a Water Conservation campaign reducingadd by an estimated 5% (7.4 Ml/day).

In the past the reservoir level has fallen intodheught zone however the control actions enable
supplies to be maintained.
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DROUGHT MANAGEMENT AREA C2
WEAR VALLEY

Area Description

Wear Valley Treatment works receives water exckigifrom Burnhope reservoir which lies at
the head of the River Wear. Water from Burnhope &lan be used to supply the raw water
pipeline to the Waskerley, Hisehope and Smiddy Shgmup of reservoirs (see Drought
Management Area C3 — Honeyhill, below)

Treated water flows down the Burnhope pipeline tarBlon service reservoir from which it

supplies the Durham area and as well as partsmde3land. The distribution system consists of
a number of service reservoirs and pumping and tboadations. The estimated population
supplied by Wear Valley TW is 130,000.

Drought Triggers

The Control curves for Burnhope are shown abovehave been derived using the detailed flow
sequence for the period 1985 to 1995 and simulatexvs for 1926-1996.

When the reservoir storage lies in the surplus zasager is available to support demand at rates
to suit the Undertaker and to transfer via Waskeidesupport Honeyhill
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When the reservoir storage crosses into the coasenvzone support for Sunderland demand
centre must be reduced. If the reservoir storageirages to drop towards the bottom of this
zone, discussions should take place with the Enmient Agency to consider measures to
further reduce outflow as part of a Section 20 egrent.

When the reservoir storage enters the Drought ztme,draw off should be reduced to a
maximum of 11.4 Ml/do supply local demand and the compensation floly.drhis value has
been revised since the 2003 draft Kielder Waterokess Control Manual and is expected to
become 22 Ml/day.

Abstraction Licence

License Number 1/24/1/034 — maximum 97.15 Ml/day

Supply/Demand Balance

Based on the 1995/6 peak usage against average tisagoeaking factor is 1.31 with the
average demand for 2004/5 at 27.754 Mi/day thesipatied drought demand is 36.333 Ml/day.

ABSTRACTION | TREATMENT | DEPLOYABLE | ESTIMATED | SHORTFALL
LIMIT (Mi/day)* | CAPACITY OUTPUT DROUGHT | (Ml/day)
(Mi/day) (Mi/day) DEMAND
(Mi/day)
97.15 35 22 36.333 14.33

*includes Honey Hill

Drought Actions

1. Carry out additional leakage control. Estimatedetuce demand by 3%. (1.09 Ml/day)

2. Carry out Water Conservation campaign to reduceaseimEstimated to reduce demand by
5%.(1.82 Ml/day).
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DROUGHT MANAGEMENT AREA C3
HONEYHILL

Zone Description.

Water can be transferred under gravity from Burehofyaskerley, Hisehope and Smiddy Shaw
to Honey Hill W.T.W. In addition water can be purdpdirectly into Waskerley reservoir from
the Waskerley airshaft (part of the Tyne-Tees tiniibe required input of Honey Hill W.T.W.
cannot be fully met from the local reservoirs buport is available from Burnhope reservoir
unless Burnhope has entered its conservation zonehich case this support must cease.
Burnhope raw water may be transferred under grdwitaskerley, Smiddy Shaw or direct to
Honey Hill at a maximum rate which depends on twell in Burnhope. This flow may also be
supplemented by abstractions from the Tyne-Teeseluat Waskerley air shaft which are
limited to 24 Ml/day which is seen to be sufficient

Honey Hill TW supplies a large area of North Durhiom Derwent in the west to Chester-le-
Street in the east, to the north as far as Winlatod south to Crook. A large rural area is
supplied as well as the towns mentioned along ®itinley and Consett. The distribution system
contains 21 service reservoirs and 3 strategic pugngtations along with a number of smaller
ones. The estimated population served by Honeighll¥'5,000.

Drought Triggers

Smiddy Shaw, Hisehope and Waskerley
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The Control curves for the combined reservoirsséi@vn in above and have been derived using
the detailed drought sequence for the period 1385 land simulated inflows for 1926-1996.
The dates stated in the control rules are paftekielder operating agreement.

When the reservoir storage lies in the Surplus zegter can be abstracted from the reservoirs as
required by the Undertaker and subject only tonkegeconditions.

When reservoir storage crosses into the Conservatime before the middle of September,
draw-off should be restricted to 19 Ml/day from Weldey, Hisehope and Smiddy Shaw
reservoirs. The combined inflow from the springdatggleswick Area is supplementary to this
draw-off. Remaining demand through Honey Hill slibbk obtained direct from Burnhope, or
by using water from the Waskerley air shaft absimacin support. After the middle of
September the draw-off should be restricted to U&l& plus supplementary inflow from
springs, the remaining Honey Hill demand shouldhi®t from Burnhope or the Waskerley air
shaft

If the reservoir storage lies in the drought zoeénMeen May and the end of October of the
current year, the draw-off should be cut back toMlAay plus the supplementary combined
inflow from the springs, Burnhope and the Wasked@yshaft. If this total is insufficient to
meet the demand, measures to restrict demand sbeutdken immediately. This trigger will
have been predicted using AQUANOW and Drought Addiwill have been implemented.

If the storage is in the drought zone between 1uatgnd 31 October, immediate discussions
with the Environment Agency should be started gsired in control rules.

If the storage is in the drought zone in either &uober, December, January or February, (the
refill period) and the storage in Burnhope resarwiin its zone 1, Burnhope water should be
used at such a rate as to raise the level in WiagkeSmiddy/Hisehope reservoirs to zone 1 as
quickly as possible. If Burnhope was unavailablentiWaskerley Airshaft would be used to

provide water.

Abstraction Licence

License Number 1/24/1/034 - Burnhope— maximum 9¥lBay
License Number 1/24/1/075 — Waskerley Airshaft maxn 24 Ml/day

Supply/Demand Balance

Based on the 1995/6 peak usage against average tisagoeaking factor is 1.35 with the
average demand for 2004/5 at 37.01 Mi/day the ipatied drought demand is 49.97 Ml/day.

ABSTRACTION | TREATMENT | DEPLOYABLE | ESTIMATED SHORTFAL
LIMIT (Ml/day)* CAPACITY OUTPUT DROUGHT L (Ml/day)
(Ml/day) (Ml/day) DEMAND
(Ml/day)
97.15 36 36 49.970 13.97

* includes Wear Valley
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Drought Actions

1. Carry out additional leakage control. Estimatedetuce demand by 3% (1.499Ml/day)

2. Carry out Water Conservation campaign to reduceaseimEstimated to reduce demand by
5% (2.498 Ml/day)

3. Supplement the system from Mosswood WTW via Casteand Dyke Nook pumps which
have a capacity of around 9 Ml/day.
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DROUGHT MANAGEMENT AREA C4
LUMLEY

Area Description

Lumley abstracts water from the River Wear to syiinderland from the west via Stoneygate
service reservoir. Potable water can also be usesipplement the area supplied from Wear
Valley TW. Lumley supplies a population of around,@D0. Kielder releases ensure that the
river abstraction can be met at all times.

Drought Triggers

Potable water into supply is measured at the tresattnvorks and as it approached the deployable
output would trigger any Drought Actions.

Abstraction Licence

License Number 1/24/5/034 maximum 45.46 Ml/day

Supply/Demand Balance

Based on the 1995/6 peak usage against average tisagoeaking factor is 1.47 with the
average demand for 2004/5 at 23.732 Mi/day thesipatied drought demand is 34.975 Ml/day.

ABSTRACTION | TREATMENT | DEPLOYABLE | ESTIMATED SHORTFALL
LIMIT (Ml/day) | CAPACITY OUTPUT DROUGHT (Ml/day)
(Ml/day) (Ml/day) DEMAND
(Ml/day)
45.46 40 40 34.975 0
Drought Actions

Although the above table does not show a deficihearea it would be beneficial to undertake
a Water Conservation campaign reducing demand egtimated 5% (1.74 Ml/day).
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DROUGHT MANAGEMENT AREA C5
SUNDERLAND GROUND WATER STATIONS (GWS)

Area Description

The sources for this area consist of a number oéhmdes towards the east coast with Fulwell to
the north of Sunderland and the reminder to thehsolhey supply a population of around
120,000 and cover a mainly urban area includingdeioy Peterlee, Easington, Seaham and parts
of Sunderland.

Drought Triggers

Levels in the boreholes are monitored as well@asd in to the distribution system and although
the borehole levels generally do not drop at pdawd the water quality does deteriorate
however regular cleaning has reduced this to aabéptevels.

Abstraction Licences

Licence number 1/24/5/001 — Stonygate — maximuv Ml/day
Licence number 1/24/5/035 — Fulwell — maximum Svl/day
Licence number 1/25/5/002 — North Dalton — maximi8rl6 Ml/day
Licence number 1/25/5/003 — Thorpe — maximum 6.8t ay
Licence number 1/25/5/004 — Dalton — maximum 1Mg@ay
Licence number 1/25/5/006 — Peterlee — maximum KBday
Licence number 1/25/5/007 — Hawthorn — maximum 6A/day
Licence number 1/25/5/008 — New Winning — maximur62Ml/day

Supply/Demand Balance

Based on the 1995/6 peak usage against average tisagoeaking factor is 1.29 with the
average demand for 2004/5 at 34.068 Ml/day theigatied drought demand is 43.902 Ml/day.

ABSTRACTION | TREATMENT | DEPLOYABLE | ESTIMATED | SHORTFALL
LIMIT (Ml/day) | CAPACITY | OUTPUT DROUGHT | (Ml/day)
(Ml/day) (Ml/day) DEMAND

(Ml/day)
63.81 43.06 40 43.902 3.902
Drought Actions

1. Carry out additional leakage control. Estimatedetuce demand by 3% (1.31 Ml/day).

2. Carry out Water Conservation campaign to reduceaseimEstimated to reduce demand by
5% (2.19 Ml/day)

3. Utilise additional water from the main treatmentrikgo(Lumley, Mosswood)
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DROUGHT MANAGEMENT AREA S1
LARTINGTON

Area Description

Lartington Treatment works lie to the east of Dagton and take water from the Lune/Balder
reservoirs which is its only source of water. Tieatment works supplies a population of around
275,000 in the Teesside area including Barnard|&aseesdale, Darlington, Middlesbrough,
Thornaby and Stockton. There are a number of sein@servoirs, pumping stations and booster
pumps on the distribution system.

Drought Triggers
Lune and Balder
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Control curves for Lune and Balder are shown abdtiese have been derived using the detailed
flow data for 1970 to 1996 and simulated inflows 1826-1996.

When the reservoir storage lies in the surplus zeager is available to support demand at a rate
to suit the Undertaker. River regulation releasey also be made, if the concurrent storage in
Cow Green reservoir is within the conservation mught zones

If the total reservoir storage is in the first pairthe Conservation Zone (1) then Lartington may
be supplied at a rate of 135 Ml/day. As the resierstorage drops into the lower part of the
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Conservation Zone (2) supply to Lartington mustgedly be cut back to 121 MI/d&Y° river
regulation must cease before the drought zonetésesh

The lowest line shows the level which must be naamn@d to hold 30 days Lartington supply (25
Ml/day) and compensation (49 Mi/day).

Abstraction Licence

Licence Number 1/25/1/001 Maximum 145.47 Ml/day

Supply/Demand Balance

Based on the 1995/6 peak usage against average tisagpeaking factor is 1.06 with the
average demand for 2004/5 at 112.448 Mi/day thécipated drought demand is 118.803
Ml/day.

ABSTRACTION | TREATMENT | DEPLOYABLE | ESTIMATED SHORTFALL
LIMIT (Ml/day) CAPACITY OUTPUT DROUGHT (Ml/day)
(Ml/day) (Ml/day) DEMAND
(Ml/day)
145.47 121 121 118.803 0
Drought Actions

Although the above table does not show a defidihearea it would be beneficial to undertake a
Water Conservation campaign reducing demand bytimated 5%.

Additional water is also available from Broken Sigaequired.

-58



DROUGHT MANAGEMENT AREA S2
BROKEN SCAR

Area Description

The treatment works at Broken Scar is supplied imdiom the Tees river abstraction with a
small quantity being taken from a borehole on tkattment works site. The Tees is regulated by
Cow Green reservoir under a Section 20 agreemerddoube augmented by regulation from the
Lune/Balder reservoirs or the Kielder transfer egstThe treatment works supplies a population
of around 363,000 with the main centres being Dgtiin, Middlesbrough, Redcar and Stockton.
There are a number of service reservoirs, pumpetgpas and booster pumps on the distribution
system.

Drought Triggers
Cow Green Reservoir
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1st of week

Control curves for Cow Green reservoir are showovab These have been derived using a
combination of detailed flow data for 1981 to 198#nulated inflows for 1926 to 1996 (Holm,
June 1998) and operational practice.

When the level enters the Flood Storage zone, seteahould be made to draw the level and
storage down, at a maximum discharge of 500Mldh¢ozone boundary and allowance made for
the melting of lying snow.
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When the reservoir storage lies in the Surplus Zarmer can be released from the reservoir to
fully support downstream abstractions and presdrfloavs.

In the Drought Zone no more than 200 Ml/day or tmed of the regulated release can come
from Cow Green. Any additional releases requiredgupport abstractions must be made from
the Lune Balder reservoirs or the Tyne Tees tunnel.

From the end of August, releases must be managedrjunction with Kielder transfers to

ensure that the storage does not fall below thdrabotine, thus reserving in Cow Green

sufficient storage to support a maximum regulatiequirements for 15 days in the event of
pump or other failure at Riding Mill.

Abstraction Licence

Licence Number 1/25/2/127 Broken Scar Boreholesxiium 9.10 Ml/day
Licence Number 1/25/2/103 Maximum 295 Ml/day

Supply/Demand Balance

Based on the 1995/6 peak usage against average tisagoeaking factor is 1.22 with the
average demand for 2004/5 at 102.485 Ml/day thieipated drought demand is 124.78 Ml/day.

ABSTRACTION | TREATMENT | DEPLOYABLE | ESTIMATED SHORTFALL
LIMIT (Ml/day) | CAPACITY OUTPUT DROUGHT (Ml/day)
(Ml/day) (Ml/day) DEMAND
(Ml/day)
304.1* 171 +9.1 180 124.78 0

* includes potential for raw water use (see S3Wwglo

Drought Actions

Based on the above table there is no issue witleiiBtoken Scar area. Water will be available to
export north into Shildon Reservoir to supplemenbtssivood supply if required up to 15
Ml/day.

Broken Scar can also supply part of the Lartingtoga if required.

Although the above table does not show a deficihenarea it would be beneficial to undertake
a Water Conservation campaign reducing demand legémated 5%.
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DROUGHT MANAGEMENT ZONE S3
TEESSIDE RAW WATER

Zone Description

The Teesside Raw Water System Zone is supplietireg triver abstraction points on the River
Tees and typically delivers 220 Ml/day of indudtreav water via 192 Km of large diameter pipe
to the large industries in Teesside with storagevided enroute by large open raw water
reservoirs. The system also provides emergencggdor backfeeding to Broken Scar WTW in
the event of a quality or pump failure incidenttila® works. The system is critical for “fire”
supply/cover for the oil and chemical industriesha area.

Abstraction Licence

1/25/2/103 — Broken Scar — Maximum 295 Ml/day (egeecy 340.930 Ml/day).
1/25/2/109 — Blackwell — Maximum 159.110 Ml/day @mency 204.576 Ml/day).
1/25/4/136 — Low Worsall — Maximum 268.21 Ml/daynergency 316.4 Mi/day).
(An emergency consists of a pump failure or pumpmagns failure)

Conditions: The total quantity abstracted withfice 1/25/2/103 and 1/25/2/109 shall not exceed
363.68 Ml/day or 545.52 Ml/day in an emergency.

Supply/Demand Balance

Based on the 1995/6 peak usage against average tisagoeaking factor is 1.04 with the
average demand for 2004/5 at 223.5 Ml/day the ipatied drought demand is 232.46 Ml/day.

ABSTRACTION | TREATMENT | DEPLOYABLE | ESTIMATED | SHORTFALL
LIMIT (Ml/day) | CAPACITY | OUTPUT DROUGHT (Ml/day)
(Ml/day) (Ml/day) DEMAND
(Ml/day)
451.89* N/A 451.89 232.46 0

* maximum combined Broken Scar and Blackwell liceneninus180 Ml for treated water plus
Low Worsall licence maximum

Drought Actions

Based on the above table no drought actions waoelletuired.
This does not include any requirement for raw wade¥orkshire Water which could reach 150

Ml/day in the third year of a prolonged drought aaeh be supplied under the present river
abstraction licenced quantities.
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APPENDIX 2
COMMUNICATION
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DATA REQUIREMENTS SHARED BETWEEN NW AND EA

In order to monitor the resource situation and khezmpliance with the Kielder Operating
Agreement several items of information are requivgdhe Agency which must be provided by
the Company under Section 19(2) of the Water Ressulict 1991. The following tables outline
the data requirements of the Agency.

KIELDER RESERVOIR

ITEM UNITS MAX MAX
RECORD REPORT
INTERVAL INTERVAL
Kielder discharges - small turbine** Mid Day 2 weeks
- large turbine** Hrs Day 2 weeks
- other ** Mid Day 2 weeks
Kielder reservoir contents MI+% full Day Week
Kielder overflow abstractions Mid Day Month
Riding Mill abstraction* Mid Day Month

KIELDER TRANSFERS

Airy Holm reservoir contents MI+% full Day Week
Tunnel abstractions - Derwent CW* Mid Day Month
- Mosswood WTW*  Mid Day Month

- Waskerley airshaft Mid Day Month

Waskerley reservoir - abstraction Mid Day Month
- overflow Mid Daily volume  Month

compensation water  Mld Day Month

- contents MI+% full Day Week

Tunstall reservoir - abstraction Mid Day Month
- overflow Mid Daily volume  Month

compensation water  Mld Day Month

- contents MI+% full Day Week

Burnhope reservoir - abstraction Mid Day Month
- overflow Mid Daily volume  Month

- compensationevat  Mid Day Month

- contents MI+% full Day Week
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ITEM UNITS MAX MAX
RECORD REPORT
INTERVAL INTERVAL
Frosterley discharge to River Wear* Mid Day Month
Eggleston discharge to River Tees* Mid Day Month
SOUTH
Cow Green reservoir - releases Mid Day Month
- overflow Mid Daily volume  Month
- compensatigter Mid Day Month
- contents MI+% full Day Week
Lune reservoirs - abstraction Mid Day Month
- releases Mid Day Month
- overflow Mid Daily volume  Month
- compensaticatev Mid Day Month
- contents MI+% full Day Week
Balder reservoirs - abstraction Mid Day Month
- releases Mid Day Month
- overflow Mid Daily volume  Month
- compensaticatev Mid Day Month
- contents Ml+% full Day Week
Scaling reservoir - overflow Mid Day Month
- compensatiater Mid Day Month
- contents MI+% full Day Week
Lockwood reservoir - overflow Mid Day Month
- contents MI+% full Day Week
Broken Scar abstractions Mid Day Month
Broken Scar borehole abstractions Mid Day Month
Blackwell abstraction Mid Day Month
Low Worsall abstraction Mid Day Month
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ITEM UNITS MAX MAX
RECORD REPORT
INTERVAL INTERVAL
NORTH
Catcleugh reservoir - abstraction Mid Day Month
- overflow Mid Daily volume  Month
- compensationevat  Mid Day Month
- contents MlI+% full Day Week
East/West Hallington - abstraction Mid Day Month
- overflow Mid Daily volume  Month
- contents MI+% full Day Week
Colt Crag/Lswinburn - abstraction Mid Day Month
- overflow Mid Daily volume  Month
- compensatigater Mid Day Month
- contents MI+% full Day Week
Whittle Dene group - abstraction Mid Day Month
- contents MI+% full Day Week
Barrasford abstraction Mid Day Month
Ovingham abstraction Mid Day Month
Tosson spring discharges Mid Week Month
Fontburn reservoir - abstraction Mid Day Month
- overflow Mid Daily volume  Month
compensation Mid* Day Month
- contents MI+% full Day Week
CENTRAL
Derwent reservoir - abstraction Mid Day Month
- overflow Mid Daily volume  Month
- compensation water Mid Day Month
- contents Mid Day Week
Lumley abstraction Mid Day Month
Sunderland borehole abstractions Mid Day Month
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Smiddy Shaw/Hisehope- abstraction Mid Day Month
reservoirs - overflow Mid Daily volume  Month
- contents MI+% full Day Week

* for Kielder transfers, EA acknowledgement of mted discharges should be obtained.
** the EA (and others outlined elsewhere) will beoyided each week with planned Hydro
Electric Power discharges and any other plans whadh for change in flows from Kielder

reservoir. Planned flows exceeding 50cumecs andapeleases must have prior approval from
the EA, except in an emergency.
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APPENDIX 3
DROUGHT OPTIONS: DEMAND REDUCTION
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Option Name Option Name

Water Conservation Measures Tankering
- Trigger(s) Trigger is ac_ti_vated by r_egular management reviewking at Appligable to smaller Drought Manggemen_t Area_swndld be
é Or preceding actions specific reservoir levels or demand in an area. triggered by demand approaching DO in particulaenar
a Demand Saving or DO of Option Estimated at 5% Supply/Demand balgnce.suggests a maximum of 0.&yll/d
o (MId) required in whole region.
[]
c Implementation Timetable . Upon decision to implement option could be impletaen immedi
S Preparation time, time of year effective, immediately. mmediate
g duration
g Permissions required and Constraints
o Including details of liaison carried out with None None
g' bodies responsible for giving any permjts
= or approvals
2 Operation would heighten public awareness of sinand there
5 Risks associated with option None would be additional disruption in area as tankersel to
reservoirs
Risk to the Environment None None

(High/Medium/Low or unknown)

Summary of possible Environmental None None
Impacts
Details of studies None None

Undertaken & required

Environmental Assessment

Monitoring Requirements None None
Mitigation Actions None None
Impact on Other Activities None None

e.g. Public, Industry etc
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Option Name Option Name

Increased Leakage Activity Reduced Operational Usage
Trigger(s) . Dependant on the time of year and demand whemigget is Trigger is activated by regular management reviews
Or preceding actions activated by regular management reviews.
North Central SouthNorth Central South

é (Dlvtlelrg)and Saving or DO of Option 0 - 6MId 0 - 6Ml/d 0 - 6MI/d| 0-0.52MI/d 0 - 0.49Ml/d 0 —0.55MI/d
2 3% 3% 3%
[]
£ ol on Ti b Normal Leakage control polices will be in operatibroughout
c mplementation Timetable the year in line with the ELL. However once a teggs met, .
'% Preparation time, time of year effective, intensive leakage control will begin working beltve ELL if Any ongoing work would have to be completed
"g duration required'
E Permissions required and Constraints
g— InCIUding details of liaison carried out with None required None required
= bodies responsible for giving any permits|or
IS approvals
I3
(@]

Increase leakage activity will cause the publipéoceive
problems within the network along with possibleiabc
Risks associated with option disruption. Other possible actions linked to wasater notices
being followed up more timely (private pipework side of the
companies repair policies)

Some works may slip behind programme but woulddeelarated
at end of drought.

Risk to the Environment None None
(High/Medium/Low or unknown)

Summary of possible Environmental None None
Impacts

Details of studies None None

Undertaken & required

Environmental Assessment

Monitoring Requirements None None
Mitigation Actions None None
Impact on Other Activities None None

e.g. Public, Industry etc

J.R.GRAY - 69 4/10/2008



Option Name
Kielder Water Resources Control Manual

Option Name

Option Implementation Assessment

Trigger(s)
Or preceding actions

The manual is used in day to day operations aaddan
predictions from AQUANOW actions described in tharmal are
implemented to avoid reservoirs entering droughesadefined
for specific reservoirs

Demand Saving or DO of Option
(Mid)

Not applicable

Implementation Timetable
Preparation time, time of year effective,
duration

Used all year round for management of reservoilev

Permissions required and Constraints
Including details of liaison carried out wit
bodies responsible for giving any permits
or approvals

All operations have been previously agreed withEheironment
Agency

Environmental Assessment

Risks associated with option| None
Risk to the Environment None
(High/Medium/Low or unknown)
Summary of possible Environmental None

Impacts

Details of studies
Undertaken & required

To produce manual:-

“Assessment of Surface Water Yield” June 1998 foifg Defra
“Water Resources Agenda for Action” Oct.1996

Monitoring Requirements None
Mitigation Actions None
Impact on Other Activities None

e.g. Public, Industry etc

J.R.GRAY
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