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75 – Prescribed Flow Review (River Leam) 

Effect Type  Potential Effect Significance Mitigation Measure  
Residual 

Significance 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Negative 
Effects 
(Operation) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

unnecessary). 
� A review of the quality of the 

sewage discharges may be 
necessary if monitoring finds 
that low flows do not provide 
sufficient dilution of treated 
sewage discharges. This will 
decrease the need for dilution 
on the river is the quality of 
sewage discharges is 
increased. 

� Monitoring of BOD (ammonia, 
nitrate and phosphate loading 
at low flow levels). 

� Monitoring of WFD 
compliance 

� Monitoring and compliance of 
the RBMP objectives for the 
River Leam 

Potential influence of 
abstraction on designated 
riparian wetland, 
recreational and 
navigational assets and on 
historic sites within the river 
corridor 

� 

� Appropriate management of 
existing wetlands will prevent 
their drying out. 

� Implementation of carbon 
offsetting schemes 

Neutral 

Energy consumption and 
CO2 emissions associated 
with piping water and 
treating increased volumes 
of water  

� 

� Monitor water pressure levels  
� Consideration of Carbon 

offsetting measures 
� 

Potential effects on nearby 
designated sites if there is 
a hydrological connection.  
The nearest SSSIs to this 
scheme include; 
� Stockton Railway 

cutting and quarry, 
� Draycote Meadows,  
� Ryton Wood and  
� Long Itchington & Ufton 

Woods etc.  
The scheme is also 
hydrologically connected to 
the Severn Estuary SAC, 
SPA and Ramsar Site.  

� 

� The HRA has concluded that 
providing the prescribed flow 
does not drop below 12.2 Ml/d 
this would translate in a 
reduction of less than 1% of 
the wetted perimeter and 
therefore no significant effect 
is predicted on this site.  

� Further consultation with NE, 
CCW and the EA should be 
undertaken at the detailed 
feasibility study stage.   

Neutral 

Effects on WFD compliance � 

� Improved catchment 
management, implementation 
of support measures to 
improve catchment wide 
diffuse pollution. 

� Regular monitoring of targets 
and compliance 

Neutral 

Effects on recreational 
users / navigation on the 
River Leam 

Neutral 
� No mitigation identified as 

necessary 
Neutral 

Effects on historical sites Neutral 
� No mitigation identified as 

necessary 
Neutral 

Positive Effects  

This scheme will see an 
increase in the volume of 
water available for 
abstraction upstream of the 
Princes Drive Weir on the 
River Leam. This may 
mean that abstractions 
from other sources, where 
surface water sources are 
more stressed, will be 
reduced. e.g. where current 
abstractions at low flows 

� 

� Monitor water levels and 
prescribed flow on the River 
Leam to ensure it does not 
drop below required levels 
and negatively affect 
associated ecology 

� No other mitigation measures 
identified  

� 
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75 – Prescribed Flow Review (River Leam) 

Effect Type  Potential Effect Significance Mitigation Measure  
Residual 

Significance 

are having unacceptable 
effects on the environment 
(over abstracted)   

Security of supply for the 
public in the Severn WRZ  � 

� No mitigation measures 
identified � 

 

This specific scheme proposes a permanent reduction in the prescribed flow on the River Leam 

from 18.2 MI/d to 12.2 MI/d. This will result in more deployable water and a greater security of 

supply for the public in the Severn WRZ in particular Rugby, south Warwickshire and parts of 

Coventry. This will result in positive effects, particularly in areas which have been identified as 

future growth points such as Coventry. These additional resources to the Severn WRZ may 

reduce environmental pressures that other abstraction sources are experiencing.  

Any surface water abstraction measures, however, will have some effects on riverine 

environments. Water quality may be affected by diffuse agricultural discharges, discharges from 

Sewage Treatment Works (STWs) and insufficient flows in rivers to facilitate dilution of 

discharges. Results from an assessment conducted by Hyder Consulting in 2007 for the River 

Leam and Upper Avon Drought Permit Impact Assessment
9
 suggests that a reduction in the 

prescribed flow in the River Leam from 18.18Ml/d to 12Ml/d represents a reduction in water 

levels of between 3cm and 5cm. The report provides an extensive review of the effects on 

invertebrates, fisheries, macrophytes, water quality etc. It concludes that the reduction in the 

prescribed flow is unlikely to have detrimental effects on marginal plants and/or the visual 

aesthetic value of this area, as the decrease in wetted perimeter translates into a reduction of 

less than 1%. In addition, recent data shows that water quality in the River Leam has improved, 

possibly attributable to alterations in STWs. With improved quality discharges, river water is 

less likely to degrade in low flows. It is thus possible that this scheme could result in some 

adverse effects during operation, however, as indicated in Table 9.3 above, through the 

implementation of appropriate environmental mitigation measures any potential environmental 

effects could be avoided or minimised. 

Although it is possible that this scheme may affect the SSSIs listed in the above table, Hyder 

Consulting (2007) determined in their Drought Permit Impact Assessment that none of the 

SSSIs listed are water related. Only four sites (out of 26 designated sites) in this report were 

identified as possibly being at risk of detrimental impacts from the Drought permit and should be 

investigated further. The four sites included Leam Valley (LNR), Welches Meadow (LNR), 

Eathorpe Marsh (Reserve) and Brandon Marsh (SSSI). It cannot be concluded during this 

strategic level of assessment if this scheme will have an effect on these sites. 

Thus, this scheme will use the available capacity in the River Leam and will enable the 

resources in the Severn WRZ to be utilised more effectively.  

Future considerations of this scheme on the Water Framework Directive 

River Leam flows within the Warwickshire Avon river catchment which is within the Severn 

RBD. The stretch of River Leam between its confluence with Rains Brook and its confluence 

with River Itchen has been designated as a Heavily Modified Water Body (HMWB) due to water 

storage. Therefore, its objective is to achieve good ecological potential (GEP) rather than good 

ecological status (GES). River Leam has currently been classified as being at moderate 

potential. This classification has been attributed to mitigation measures being at moderate 

potential and phosphates at poor status, but chemical status assessment is not required for this 

stretch of the River. It is predicted that this watercourse will not achieve GEP until 2027, as it is 

considered disproportionately expensive and technically unfeasible to achieve GEP by 2015. 

 

                                                      
9
 Hyder Consulting (2007) River Leam and Upper Avon Drought Permit Impact Assessment, Birmingham, United 

Kingdom 
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9.2.2.2 Scheme 76 – Norton ASR 

 

An Artificial Recharge scheme is one where water is injected into a receiving aquifer during 

times when surplus water resource is available.  The equivalent volume of water can then re-

abstracted during periods of high demand or low water resource availability. It is distinct from 

Aquifer Storage and Recovery (ASR), in that the body of water abstracted is not necessarily the 

same as the body of water injected. 

Severn Trent Water Authority constructed an artificial recharge scheme at Norton near 

Stourbridge in Worcestershire In the mid-1980s.  This was designed to take water from 

Trimpley water treatment works during wet periods, inject it into the ground and then re-abstract 

the same volume during dry weather periods. The site was never fully commissioned or put into 

service, although many of the assets are still present on the site, including 5 boreholes, 2 of 

which are currently used as normal supply boreholes. The site still holds a licence for re-

abstraction of 10Ml/d of injected water from any of these holes. 

This scheme is to undertake the necessary works to enable Artificial Recharge at the Norton 

site, with a view to deliver a dry year deployable output benefit of 6 Ml/d. The source of 

recharge for the proposed scheme will be Frankley water treatment works, which receives its 

raw water mainly from the Elan Valley Reservoirs, but also with smaller quantities from the 

River Severn at Trimpley.   

Re-abstracted water from this scheme will most likely be deployed into the EVA or Norton DSR, 

with potential to benefit the Severn and/or Birmingham zones by reducing demand on the Elan 

Reservoirs or Frankley WTW respectively.  

It is envisaged that the works required to complete the scheme will be undertaken over an AMP 

and would comprise: 

� Undertake Injection/Abstraction tests on the Boreholes to confirm quality and yield 

� Lay short pipelines to and from the DSR 

� Install any pre and post-treatment (e.g. pH correction/marginal chlorination) 

� Install/re-furbish pumps and control systems as required. 
 

The scheme currently assumes that there are no changes to the existing abstraction licence 

arrangements at Elan Valley and the River Severn, at Trimpley.  It is possible that an additional 

winter abstraction licence may be required at the River Severn at Trimpley to deliver the full 

deployable output gain for this scheme. This will be considered further at detailed feasibility 

stage, as will the operational rules required to deliver the deployable output gain of the scheme. 

Prior to the construction of the scheme, it is envisaged that environmental investigations, 

including preparation of supporting statements for any Section 32 consent application and water 

features survey for the testing phase, will be completed. 

The scheme currently assumes that there are no changes to the existing abstraction licence 

arrangements at Elan Valley and the River Severn, at Trimpley.  It is possible that an additional 

winter abstraction licence may be required at the River Severn at Trimpley to deliver the full 

deployable output gain for this scheme, this will be considered further at detailed feasibility 

stage. 

Table 9.4 below presents the results of the assessment of the construction and operation of this 

scheme on the environment.  

Table 9.4: Scheme 76 – Norton ASR 

76: Norton ASR 

Effect Type  Potential Effect Significance Mitigation Measure  
Residual 

Significance 

Negative 
Effects 
(Construction) 

Habitat loss and species 
disturbance along pipeline routes 
(short distances). 

� 

� Phase I habitat 
surveys  

� Protected species 
surveys  

� Site 

Neutral  
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76: Norton ASR 

Effect Type  Potential Effect Significance Mitigation Measure  
Residual 

Significance 

selection/routeing 
studies (avoidance 
of designated sites 
and BAP habitats)  

� Habitat 
reinstatement and 
translocation where 
necessary 

� Undertake early 
engagement with 
stakeholders such 
as CCW, NE and 
EA. 

Temporary landscape and visual 
impacts during construction of 
pipeline.  

� 

� Site selection  
� Routing studies  
� Sympathetic 

Reinstatement  

Neutral 

Loss or disturbance of 
archaeological features on the sites 
of the pipelines (boreholes already 
exist).  

� 

� Archaeological 
surveys 

� Geo-physical 
surveys  

Neutral 

Possible temporary reductions in 
water quality may occur due to 
increased sediment and pollutants 
in runoff 

� 

� Temporary site 
drainage  

� Control of sediment 
discharge  

� EMP and CEMP 
(Contractors 
Environmental 
Management Plan)  

� Control of works 
near watercourses  

Neutral 

Temporary air quality impacts 
associated with dust generated 
during construction  

� 

� Wheel washing 
� Ground dampening 

during dry periods 
Neutral 

Noise generated from construction 
activities  � 

� Control of working 
hours  

� EMP and CEMP 
� Control of noise from 

construction plant 
and machinery  

Neutral 

Community disturbance during 
construction of pipelines e.g. traffic 
and footpath diversions  

� 

� Control of working 
hours  

� EMP and CEMP 
� Minimise road 

diversions  

Neutral  

Negative 
Effects 
(Operation)  

Land sterilisation along pipeline 
easement � � Route selection  Neutral 

Energy consumption and CO2 
emissions associated with ‘double – 
handling’ of water i.e. piping treated 
water from Frankley to Norton, 
injecting this water into the aquifer, 
re-abstracting, re-treating / 
chlorinating water and then 
distributing it into the Severn and 
Birmingham WRZs. 

� 

� Monitor water 
pressure levels  

� Implementation of 
carbon offsetting 
schemes 

� 

Potential impact on protected sites 
including the Elan Valley SAC, 
SPA, River Wye SAC and the 
Severn Estuary SAC, SPA and 
Ramsar as raw water for this 
scheme would originate from the 
Elan Valley and the River Severn.  

� 

� This scheme would 
not require an 
increase in 
abstraction from 
either of these 
sources therefore 
this scheme would 
not result in a 
significant effect on 
these protected 
sites.  

� If an additional 
winter abstraction is 
required from the 

Neutral 
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76: Norton ASR 

Effect Type  Potential Effect Significance Mitigation Measure  
Residual 

Significance 

River Severn at 
Trimpley to reach 
the full deployable 
output this should be 
in accordance with 
the requirements of 
the CAMS and any 
revised measures 
that are include in 
the next CAMS 
cycle.  

This scheme does not lead to a net 
gain or loss of water in the aquifer, 
as the aquifer functions as a water 
bank. The subsequent / indirect / 
knock-on effects of this scheme on 
hydrologically linked designated 
sites and their associated ecology 
cannot be assessed in detail at this 
stage although it is predicted that 
there will be no effect on 
designated sites as a result of this 
scheme as the water is stored in an 
aquifer, thus unlikely to be 
hydrologically linked to designated 
sites. 

- 

� Monitor water levels 
and potential effects 
on ecology 

� Undertake a HRA to 
determine potential 
effects on 
designated sites and 
on related ecology 

Neutral 

Water quality changes in aquifer 
during storage and movement. � 

� Monitor quality of 
water being re-
abstracted from 
aquifer 

Neutral 

Impacts on the quality of the 
existing groundwater through the 
storage of treated water.  

� 

� Hydrological 
investigations should 
be carried out to 
determine the 
impacts  

� Monitoring of 
neighbouring 
groundwaters 

Neutral 

Potential for an increased in 
localised flooding in the 
surrounding area  

� 

� Flood Risk 
Assessment should 
be carried out at the 
project stage. 

Neutral 

Positive Effects 

This scheme would enable water 
resources to be distributed when 
necessary, and to be stored when 
there is excess supply. It would 
make use of water when in surplus 
(winter/high flows/high storage) for 
use in dry conditions preventing the 
need for new abstractions during 
periods of lower flows which would 
result in increased environmental 
pressure. 

� 
� No mitigation 

measures identified  � 

Security of supply for the Severn 
and Birmingham WRZs, and their 
identified growth points.  

� 
� No mitigation 

measures identified � 

Limited ecological effects due to 
storage of water in semi confined 
aquifer below ground.  Testing has 
already been undertaken. 

� 
� No mitigation 

measures identified � 

 

The main focus of this ASR scheme is the storage of surplus water from Frankley WTWs (raw 

water from Elan Valley and the River Severn) during high flows/ storage and low demand 

periods. During periods of high demand / dry / drought conditions this water would be re-

abstracted, chlorinated and deployed for public water supply. This will result in more deployable 

water into the Severn WRZ, with potential to benefit the Birmingham WRZ by offsetting demand 
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on Frankley, depending on how it is operated. This scheme aims to effectively use water that 

would otherwise be lost in winter either to the River Severn or the River Wye. 

There may be some adverse effects of this scheme associated with construction of the short 

lengths of pipeline. However, as indicated in Table 9.4 above, through the implementation of 

appropriate environmental mitigation measures e.g. route selection studies and environmental 

surveys required under UK legislation e.g. Conservation of Habitats and Species Regulations 

2010 and Wildlife and Countryside Act 1981 (amended by the Countryside and Rights of Way 

Act 2000), these potential environmental effects could be avoided or minimised.  

During operation, this scheme may have multiple environmental benefits, as the aquifer 

functions as a water bank with multi year storage. The net groundwater recharge/abstraction 

will be zero over the course of the license period, i.e. the same volume that is injected will be 

abstracted. In times of water surplus, substantial water deposits will be stored deep 

underground. This may reduce the need to construct large and expensive surface reservoirs as 

withdrawals can occur when demand exceeds available water. ASR systems may be more 

beneficial to the environment than surface reservoirs as they minimise loss of water due to 

evaporation and also offer more protection from tampering. ASR may restore and expand the 

function of an aquifer that has experienced long-term declines in water levels due to heavy 

pumping necessary to meet growing urban and agricultural water needs. 

This scheme will store water in the Sherwood Sandstone aquifer. Although hydrogeological 

investigations have already been undertaken to verify the hydraulic parameters and the 

geochemical compatibility of the recharge water and the native water of the aquifer, it is 

anticipated that there will be minimal negative environmental effects. This scheme already has 

an abstraction licence from the EA. 

Future considerations of this scheme on the Water Framework Directive  

The Elan Valley Reservoirs are monitored under the WFD. Caban-coch Reservoir has been 

classified as currently being at moderate ecological potential and Craig Goch and Claerwen 

Reservoirs classified as currently being at good ecological potential.  

Trimpley Reservoir has been classified under the WFD as an artificial waterbody due to drinking 

water use. Trimpley Reservoir is currently classified as being at good ecological potential. This 

classification is based on expert judgement (i.e. no biological data was available) and the 

chemical status assessment is not required.  

The scheme itself is located within the Worcestershire Middle Severn and the PT Sandstone 

groundwater body, which is currently at poor quantitative status. It is predicted that this 

groundwater body will not achieve its good quantitative status and good chemical status until 

2027. It is considered to be technically unfeasible and disproportionately expensive to achieve 

its good status by 2015. This waterbody is related to a drinking water protected area and it is 

protected under the Nitrates Directive. 

This option should be implemented in conjunction with other supply sources and water 

conservation measures (i.e. customer-side management and management of leakages). 

 

9.2.2.3 Scheme 150 Edgbaston Borehole   

 

This scheme is to develop a new groundwater source in Birmingham that would deliver a dry-

period average deployable output benefit of 10Ml/d.   

The proposed location of this will be on our Edgbaston DSR site: alternative locations in the 

local area may also be considered at feasibility stage. This output from this scheme would 

offset the demand normally on Frankley water treatment works, resulting in more water 

available to be deployed to the Birmingham or Severn zones.  

A pilot borehole was constructed in 1995 at the Edgbaston DSR site, but is no longer thought to 

be serviceable due to infill. New pilot and production boreholes would need to be constructed, 

with sand production controlled by appropriate construction of boreholes into a deeper 

competent sandstone formation, screening and/or pump controls. 
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It is assumed that new plant would be required for cryptosporidium, bacteria and 

iron/manganese removal: nitrates and hardness would be treated by controlled blending in the 

DSR. It is assumed that the dry season production from this specific scheme would need to be 

10Ml/d to deliver the deployable output. benefit, which is slightly higher than the CAMS annual 

licensable resource for the groundwater management unit. Further resource modelling will be 

undertaken at feasibility stage to define how the licence should be structured in order to both 

maintain CAMS compliance and deliver the D.O benefit, for example. by using a 5-year rolling 

average licence total with additional conjunctive use. 

The assumed components relevant to the detailed assessment include: 

 
� The construction of a new pilot borehole to approximately 300m; 
� Construction of a nominal 2 production boreholes to approximately 200m with 50m of 

casing and slotted casing (including filter pack) to the base of the hole; 
� New treatment facilities and blend controls; 
� Installation of Pipelines and Pumping Equipment 
 
Prior to the construction and deployment of a new source at Edgbaston, it is envisaged that 
environmental investigations, including preparation of supporting statements for Section 32 
consent application and water features survey, will be required. 

 

Table 9.5 below presents the results of the assessment of the construction and operation of this 

scheme on the environment.  

 

Table 9.5: Scheme 150 – Edgbaston Boreholes 

150 – Edgbaston Boreholes 

Effect Type  Potential Effect Significance Mitigation Measure  
Residual 

Significance 

Negative 
Effects 
(Construction) 

Habitat loss and species 
disturbance along pipeline route 
(likely to be short distances) and on 
site of treatment works 

�� 

� Phase I habitat 
surveys  

� Protected species 
surveys  

� Site 
selection/routeing 
studies (avoidance 
of designated sites 
and BAP habitats)  

� Habitat 
reinstatement and 
translocation where 
necessary 

� Undertake early 
engagement with 
stakeholders such 
as CCW, NE and 
EA. 

Neutral  

Temporary landscape and visual 
impacts during construction of 
pipeline and treatment works.  

� 

� Site selection  
� Routing studies  
� Sympathetic 

Reinstatement  

Neutral 

Loss or disturbance of 
archaeological features on the sites 
of the boreholes, pipelines and 
treatment works.  

�� 

� Archaeological 
surveys 

� Geo-physical 
surveys  

Neutral 

Although unlikely as no water 
courses are situated near the site of 
this scheme, temporary reductions 
in water quality may occur due to 
increased sediment and pollutants 
in runoff  

� 

� Temporary site 
drainage  

� Control of sediment 
discharge  

� EMP and CEMP 
(Contractors 
Environmental 
Management Plan)  

� Control of works 
near watercourses  

Neutral 

Temporary air quality impacts 
associated with dust generated � 

� Wheel washing 
� Ground dampening 

Neutral 
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150 – Edgbaston Boreholes 

Effect Type  Potential Effect Significance Mitigation Measure  
Residual 

Significance 

during construction  during dry periods 

Noise generated from construction 
activities  � 

� Control of working 
hours  

� EMP and CEMP 
� Control of noise from 

construction plant 
and machinery  

Neutral 

Community disturbance during 
construction e.g. traffic and footpath 
diversions  

� 

� Control of working 
hours  

� EMP and CEMP 
� Minimise road 

diversions  

Neutral  

Negative 
Effects 
(Operation)  

Land sterilisation to some uses 
along pipeline easement (likely to 
be short in length) 

� � Route selection  Neutral 

Energy consumption and CO2 
emissions associated with piping 
water and treating increased 
volumes of water  

� 

� Monitor water 
pressure levels  

� Potential for the 
implementation of 
carbon offsetting 
schemes should be 
investigated 

� 

This scheme will contribute to an 
increase in abstraction of 
groundwater in the Birmingham 
region in an area highlighted as 
having potential problems with 
rising groundwater due to the 
cessation of industrial abstractions. 
The subsequent / indirect / knock-
on effects of this abstraction on 
hydrologically linked designated 
sites and their associated ecology 
cannot be assessed in detail at this 
stage. A very brief analysis shows 
that there are several designated 
Parks and Gardens near the 
proposed scheme (unlikely to be 
hydrologically linked). Edgbaston 
Pool (SSSI) lies approximately 
2.13km from the proposed scheme 
site. This is a water related SSSI as 
the main habitat includes standing 
open water and canals, which may 
have a hydrological connection 
(Pool supports a range of 
macrophytes and has a fringe of 
swamp consisting of several co-
dominant species). 

� 

� Monitor water levels 
(particularly during 
test pumps) and 
potential effects on 
ecology 

� The HRA has 
concluded that these 
is no mechanism to 
effect any Natura 
2000 or Ramsar 
sites during the 
operation of this 
scheme  

� Appropriate 
regulation of the 
abstraction in line 
with the CAMS and 
any updates to the 
CAMS  

Neutral 

Reduction in soil moisture 
availability for crop growth and 
yields. 

�� 

� Monitor ground 
water levels 

� Appropriate 
regulation of the 
abstraction in line 
with the CAMS and 
any updates to the 
CAMS  

Neutral 

Low base flows in rivers caused by 
abstraction of groundwater �� 

� Monitor ground 
water levels 

� Prevent high levels 
of abstraction 

� Achieve a balance 
between the uses of 
water resources for 
PWS and to support 
the environment. 

� Appropriate 
regulation of the 
abstraction in line 

Neutral 
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150 – Edgbaston Boreholes 

Effect Type  Potential Effect Significance Mitigation Measure  
Residual 

Significance 

with the CAMS and 
any updates to the 
CAMS 

Risk of pollution of groundwater 
from point and diffuse sources due 
to changes in groundwater levels. 

� 

� Implementation of 
UK groundwater 
protection policies 

� Monitor ground 
water levels 

� Land use control by 
limiting potentially 
polluting activities 

Neutral 

Following the cessation or 
reduction of pumping, it is possible 
that there may be effects of rising 
water tables in urban areas. 

� 

� Monitor ground 
water levels 

 
Neutral 

Positive Effects 

This scheme would reduce the 
demand required from Frankley, 
resulting in more water available to 
be deployed into the Severn WRZ 
from Frankley WTW (e.g. up the 
Meriden – Highters Heath link and 
subsequently benefiting the Severn 
WRZ. 
It would make use of water when in 
surplus (winter/high flows/high 
storage) for use in dry conditions 
preventing the need for new 
abstractions during periods of lower 
flows which would result in 
increased environmental pressure.  

� 
� No mitigation 

measures identified  � 

Security of supply for the Severn 
WRZ, and areas such as Coventry 
and Worcester which are identified 
as growth points in the Severn 
WRZ. Also ensures water available 
for the Birmingham WRZ 
(Birmingham also identified as a 
growth point) 

� 
� No mitigation 

measures identified � 

Implementation of this type of 
scheme may reduce effects of 
rising water tables in the 
Birmingham area caused by a 
reduction in the number of industrial 
abstractions. 

���� 
� Monitor groundwater 

levels  
�l 

 

The main focus of this specific scheme is to increase the volume of water available to the 

Severn WRZ by reducing the Birmingham demand on Frankley WTW so it can deploy more 

water to the Severn WRZ.  

It is possible that this scheme could result in some adverse effects during construction of the 

short length of pipeline between the boreholes and the Edgbaston DSR. However, as indicated 

in Table 9.5 above, through the implementation of appropriate environmental mitigation 

measures e.g. route selection studies and environmental surveys required under UK legislation 

e.g. Conservation of Habitats and Species Regulations 2010 and Wildlife and Countryside Act 

1981 (as amended), these potential environmental effects could be avoided or minimised.  

During operation, although the lack of control of groundwater abstraction can potentially have 

severe environmental effects such as subsidence or the decrease in groundwater quality, this 

proposed scheme would be strictly controlled to prevent adverse environmental effects. In 

addition, the borehole will abstract from the Birmingham GWMU where water is available for 

abstraction and where there are concerns about rising groundwater levels. The EA (2008) 
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Tame, Anker and Mease Catchment Abstraction Management Strategy 
10

, suggests that ‘active 

encouragement is given to new licence applications from the Birmingham unit where 

groundwater levels are rising slowly. Yields are invariably good but groundwater quality is 

extremely variable with some contamination resulting from industrial processes’. The rising 

groundwater levels are presently important issues in the Birmingham conurbation where 

groundwater levels have risen due to the reduction in abstraction of water for industrial 

processes, causing local flooding in basements. This problem is also an issue in Coventry and 

Nottingham. 

Thus, this scheme will use the available capacity in the Birmingham GWMU for the Birmingham 

area (a recognised growth point) and will enable the resources in the Severn WRZ to be utilised 

more effectively. This will provide more water to meet the demand for supply in the Severn 

WRZ, in particular the identified growth points of Coventry and Worcester.  

Future considerations of this scheme on the Water Framework Directive  

The scheme lies within the Tame, Anker and Mease river catchment, and the Humber RBD 

This scheme is located in the border of two groundwater bodies. Firstly, Tame Anker Mease - 

PT Sandstone Birmingham Lichfield groundwater body is currently classified at poor status. It is 

envisaged that this waterbody will not achieve its good quantitative and good chemical status 

until 2027, as it is considered disproportionately expensive to achieve its good status by 2015. 

This groundwater body has an upward trend in pollutant concentration. Secondly, Tame Anker 

Mease - Secondary Combined groundwater body is also classified as being at poor status. It is 

predicted that it will achieve its good quantitative status by 2015 and its good chemical status 

by 2027. This groundwater body does not have an upward trend in pollutant concentration 

Both groundwater bodies are within Drinking Water Protected Areas, as well as being protected 

under the Nitrates Directive 

 

9.2.2.4 Scheme 151 Highters Heath ASR 

 

An Aquifer Storage and Recovery (ASR) scheme is one where treated water is pumped into a 

receiving aquifer during times when surplus water resource is available and then re-abstracted 

during droughts or high demand periods.   

A screening exercise has identified that a suitable location for such a scheme would be at our 

Highters Heath Service Reservoir site in South Birmingham. This is part of the Birmingham mid-

level distribution system, and Frankley water treatment works would likely act as the principal 

source of recharge water. The scheme output could also be fed to STWL strategic grid via 

existing trunk mains, resulting in potential deployable output gain within both the Severn and 

Birmingham water resource zones.  

The aquifer used for the ASR will be the Sherwood Sandstone, which is at a depth of around 

200m and is hydraulically sealed from the surface in south-east Birmingham by the overlying 

Mercia Mudstone. Due to the presence of faults, it is also expected that the aquifer beneath the 

site will have only a very limited (if any) connection to groundwater in the unconfined section of 

the aquifer to the west.  

This scheme will be completed in stages over two AMPs, i.e.:  
 
� Construction of a pilot borehole and abstraction testing 
� Construction of two production boreholes with ASR cycle testing 
� Construction of approx. three further production boreholes with ASR cycle testing 
� Installation of permanent treatment, pumps and distribution connections 
� Commissioning of the scheme at a 15Ml/d peak output 
 

The deployable output benefit is based on injection at a rate of 15Ml/d over an average of 4 

months every year (or equivalent), with re-abstraction at the same rate for a total of 16 months 

                                                      
10

 Environment Agency (2008), The Tame, Anker and Mease Catchment Abstraction Management Strategy, United 

Kingdom 
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every 5 years. It is possible that additional winter abstraction licence volume may be required at 

STWL Trimpley works on the River Severn to deliver the full deployable output gain for this 

scheme. This will be considered further at detailed feasibility stage, as will the required 

structure of the abstraction licence for the ASR site itself. 

Prior to the construction and deployment of new ASR borehole(s), it is envisaged that 

environmental investigations, including preparation of supporting statements for Section 32 

consent application and water features survey, will be required. 

Table 9.6 below details the assessment of the construction and operation of this scheme on the 

environment.  

Table 9.6: Scheme 151: Highters Heath ASR 

151: Highters Heath ASR 

Effect Type  Potential Effect Significance Mitigation Measure  
Residual 

Significance 

Negative 
Effects 
(Construction) 

Habitat loss and species 
disturbance along pipeline route 
(likely to be short distances) and on 
site of treatment works and ASR 
site. 

�� 

� Phase I habitat 
surveys  

� Protected species 
surveys  

� Site 
selection/routeing 
studies (avoidance 
of designated sites 
and BAP habitats)  

� Habitat 
reinstatement and 
translocation where 
necessary 

� Undertake early 
engagement with 
stakeholders such 
as CCW, NE and 
EA. 

Neutral  

Temporary landscape and visual 
impacts during construction of 
pipeline and treatment works.  

� 

� Site selection  
� Routing studies  
� Sympathetic 

Reinstatement  

Neutral 

Loss or disturbance of 
archaeological features on the sites 
of the boreholes, pipelines and 
treatment works.  

�� 

� Archaeological 
surveys 

� Geo-physical 
surveys  

Neutral 

Possible temporary reductions in 
water quality may occur due to 
increased sediment and pollutants 
in runoff 

� 

� Temporary site 
drainage  

� Control of sediment 
discharge  

� EMP and CEMP 
(Contractors 
Environmental 
Management Plan)  

� Control of works 
near watercourses  

Neutral 

Temporary air quality impacts 
associated with dust generated 
during construction  

� 

� Wheel washing 
� Ground dampening 

during dry periods 
Neutral 

Noise generated from construction 
activities  � 

� Control of working 
hours  

� EMP and EMP 
� Control of noise from 

construction plant 
and machinery  

Neutral 

Community disturbance during 
construction e.g. traffic and footpath 
diversions  

� 

� Control of working 
hours  

� EMP and CEMP 
� Minimise road 

diversions  

Neutral  

Negative 
Effects 
(Operation)  

Land sterilisation along pipeline 
easement � � Route selection  Neutral 

Energy consumption and CO2 
emissions associated with ‘double – � 

� Monitor water 
pressure levels  � 



AECOM  STWL WRMP Strategic Environmental Assessment (SEA) Final Environmental Report 115 

 115 

 

151: Highters Heath ASR 

Effect Type  Potential Effect Significance Mitigation Measure  
Residual 

Significance 

handling’ of water i.e. piping treated 
water from Frankley to Highters 
Heath DSR, injecting this water into 
the aquifer, re-abstracting, re-
treating / chlorinating water and 
then distributing it into the 
Birmingham and / or Severn WRZs 

� Potential to 
implement carbon 
offsetting measures 
should be 
investigated. 

Potential impact on protected sites 
including the Elan Valley SAC, 
SPA, River Wye SAC and the 
Severn Estuary SAC, SPA and 
Ramsar as raw water for this 
scheme would originate from the 
Elan Valley and the River Severn.  

� 

� This scheme would 
not require an 
increase in 
abstraction from 
either of these 
sources therefore 
this scheme would 
not result in a 
significant effect on 
these protected 
sites.  

� If an additional 
winter abstraction is 
required from the 
River Severn at 
Trimpley to reach 
the full deployable 
output this should be 
in accordance with 
the requirements of 
the CAMS and any 
revised measures 
that are include in 
the next CAMS 
cycle.  

Neutral 

This scheme does not lead to a net 
gain or loss of water resources, as 
the aquifer functions as a water 
bank. The subsequent / indirect / 
knock-on effects of this scheme on 
hydrologically linked designated 
sites and their associated ecology 
cannot be assessed in detail at this 
stage. It is assumed that there will 
be no effect on designated sites as 
a result of this scheme as the water 
is stored in an aquifer 200m deep, 
thus unlikely to be hydrologically 
linked to designated sites. 

- 

� Monitor water levels 
and potential effects 
on ecology 

� Appropriate 
regulation of the 
abstractions in line 
with the CAMS and 
any updates to the 
CAMS  

Neutral 

Water quality changes in aquifer 
during storage and movement. � 

� Monitor quality of 
water being re-
abstracted from 
aquifer 

Neutral 

Impacts on the quality if the existing 
groundwater through the storage of 
treated water.  

� 

� Hydrological 
investigations should 
be carried out to 
determine the 
impacts  

� Monitoring of 
neighbouring 
groundwaters 

Neutral 

Potential for an increased in 
localised flooding in the 
surrounding area, however, the 
aquifer is deeply confined 200m 
below ground level. 

� 

� Flood Risk 
Assessment should 
be carried out at the 
project stage. 

Neutral 

Positive 
Effects 

This scheme would enable water 
resources to be distributed when 
necessary, and to be stored when 
there is excess supply. It would 
make use of water when in surplus 
(winter/high flows/high storage) for 
use in dry conditions preventing the 

� 
� No mitigation 

measures identified  � 
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151: Highters Heath ASR 

Effect Type  Potential Effect Significance Mitigation Measure  
Residual 

Significance 

need for new abstractions during 
periods of lower flows which would 
result in increased environmental 
pressure. 

Security of supply for the 
Birmingham and Severn WRZs, 
and their identified growth points.  

� 
� No mitigation 

measures identified � 

Limited ecological effects due to 
storage of water 200m below 
ground. 

� � No mitigation 
measures identified � 

 

Similar in nature to the ASR schemes detailed previously, the aim of this specific scheme is the 

storage of surplus water from Frankley WTWs, during surplus resource and low demand 

periods, in the deep Sherwood Sandstone Aquifer beneath Highters Heath DSR. This will result 

in more water being available from Frankley into the Severn WRZ as during high 

demand/drought periods the ASR water would be re-abstracted, chlorinated and deployed into 

the Birmingham WRZs. 

It is possible that this scheme could result in some short term adverse effects during 

construction of pipelines, boreholes and disinfection units associated with this scheme. 

However, as indicated in Table 9.6, through the implementation of appropriate environmental 

mitigation measures e.g. route selection studies and environmental surveys required under UK 

legislation e.g. Conservation of Habitats and Species Regulations 2010 and Wildlife and 

Countryside Act 1981 (as amended), these potential environmental effects could be avoided or 

minimised. Prior to the construction and deployment of new ASR borehole(s) at Highters Heath, 

it is envisaged that environmental investigations, including preparation of supporting statements 

for Section 32 consent application and water features survey, will be required. 

During operation, there may also be some adverse environmental effects, particularly due to 

energy consumption and CO2 emissions associated with ‘double – handling’ of water i.e. piping 

treated water from Frankley to Highters Heath DSR, injecting this water into the aquifer, re-

abstracting, re-treating / chlorinating water and then distributing it into the Severn / Birmingham 

WRZs. There may also be some water quality changes in the aquifer during storage and 

movement. 

This scheme, however, may have multiple environmental benefits, as the aquifer functions as 

water bank with multi-year storage (does not lead to a net loss of water resources). In times of 

water surplus (especially during wetter periods) substantial water deposits can be stored deep 

underground. This may reduce the need to construct large and expensive surface reservoirs as 

withdrawals can occur when demand exceeds available water. ASR systems may be more 

beneficial to the environment than surface reservoirs as they minimise loss of water due to 

evaporation and also offer more protection from tampering.  

The aquifer beneath Highters Heath is part of the Birmingham GWMU (Water Available). 

However it is not likely to have any substantial connection to surface water features and there 

are no known groundwater abstractors in the immediate vicinity of the site (the nearest that has 

been identified to date are 3km away). Given the nature of the scheme, it is not anticipated 

there would be any substantial derogation issues, in fact there would probably be a slight net 

contribution to the aquifer as more water would be recharged than abstracted overall. It is 

therefore unlikely that there will be an effect on designated habitats or species as a result of this 

scheme. This will contribute to a security of supply for the Severn WRZ, and areas such as 

Coventry and Worcester which are identified as growth points in the Severn WRZ. This scheme 

may also contribute to water available for the Birmingham WRZ (Birmingham also identified as 

a growth point). 

A slight net contribution to the aquifer has been identified by this scheme, this in combination 

with rising groundwaters in the Birmingham area due to a reduction in industrial abstractions 
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could have an impact on localised flooding, therefore a FRA should be conducted at the project 

stage in order to identify and if necessary mitigate this risk.  

Future considerations of this scheme on the Water Framework Directive   

The Elan Valley Reservoirs are monitored under the WFD. Caban-coch Reservoir has been 

classified as currently being at moderate ecological potential and Craig Goch and Claerwen 

Reservoirs classified as currently being at good ecological potential.  

Trimpley Reservoir has been classified under the WFD is currently classified as being at good 

ecological potential. This classification is based on expert judgement (i.e. no biological data was 

available) and the chemical status assessment is not required.  

The ASR scheme itself lies within the Tame, Anker and Mease river catchment, the Humber 

RBD and the Secondary Combined groundwater body which is classified as being at poor 

status. It is predicted that this waterbody will achieve its good quantitative status by 2015 and 

its good chemical status by 2027. This groundwater body does not have an upward trend in 

pollutant concentration and is within a Drinking Water Protected Area, as well as being 

protected under the Nitrates Directive. 

 

9.2.2.5 Scheme 154 Minworth ASR 

 

A screening exercise has identified that another suitable location for an aquifer storage and 

recovery (ASR) scheme would be at STWL Minworth landholding in east Birmingham. This is 

within the Birmingham low-level distribution zone and Frankley water treatment works would act 

as the principal source of recharge water. The scheme would offset demand on Frankley, 

resulting in deployable output gains within either the Severn and/or Birmingham water resource 

zones.  

The aquifer used for the ASR will be the Sherwood Sandstone, which is at a depth of around 

200m and is hydraulically sealed from the surface in east Birmingham by the overlying Mercia 

Mudstone. Due to the presence of faults, it is also expected that the aquifer beneath the site will 

have only a very limited (if any) connection to groundwater in the unconfined section of the 

aquifer to the west.  

This scheme will be completed in stages over two AMPs, i.e.:  

 

� Construction of a pilot borehole and abstraction testing 
� Construction of two production boreholes with ASR cycle testing 
� Construction of approx. four further production boreholes with ASR cycle testing 
� Installation of permanent treatment, pumps and distribution connections 
� Commissioning of the scheme at a 15Ml/d peak output 

 

The deployable output benefit is based on injection at a rate of 15Ml/d over an average of 4 

months every year (or equivalent), with re-abstraction at the same rate for a total of 16 months 

every 5 years. It is possible that additional winter abstraction licence volume may be required at 

STWL Trimpley works on the River Severn to deliver the full deployable output gain for this 

scheme: this will be considered further at detailed feasibility stage, as will the required structure 

of the abstraction licence for the ASR site itself. 

Prior to the construction and deployment of new ASR borehole(s) at Minworth, it is envisaged 

that environmental investigations, including preparation of supporting statements for Section 32 

consent application and water features survey, will be required. 

Table 9.7 below details the assessment of the construction and operation of this scheme on the 

environment.  

 

Table 9.7: Scheme 154: Minworth ASR 
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154: Minworth ASR 

Effect Type  Potential Effect Significance Mitigation Measure  
Residual 

Significance 

Negative 
Effects 
(Construction) 

Habitat loss and species 
disturbance along pipeline route 
(likely to be short distances) and on 
site of treatment works and ASR 
site. 

�� 

� Phase I habitat 
surveys  

� Protected species 
surveys  

� Site 
selection/routeing 
studies (avoidance 
of designated sites 
and BAP habitats)  

� Habitat 
reinstatement and 
translocation where 
necessary 

� Undertake early 
engagement with 
stakeholders such 
as CCW, NE and 
EA. 

Neutral  

Temporary landscape and visual 
impacts during construction of 
pipeline and treatment works.  

� 

� Site selection  
� Routing studies  
� Sympathetic 

Reinstatement  

Neutral 

Loss or disturbance of 
archaeological features on the sites 
of the boreholes, pipelines and 
treatment works.  

�� 

� Archaeological 
surveys 

� Geo-physical 
surveys  

Neutral 

Possible temporary reductions in 
water quality may occur due to 
increased sediment and pollutants 
in runoff 

� 

� Temporary site 
drainage  

� Control of sediment 
discharge  

� EMP and CEMP 
(Contractors 
Environmental 
Management Plan)  

� Control of works 
near watercourses  

Neutral 

Temporary air quality impacts 
associated with dust generated 
during construction  

� 

� Wheel washing 
� Ground dampening 

during dry periods 
Neutral 

Noise generated from construction 
activities  � 

� Control of working 
hours  

� EMP and EMP 
� Control of noise from 

construction plant 
and machinery  

Neutral 

Community disturbance during 
construction e.g. traffic and footpath 
diversions  

� 

� Control of working 
hours  

� EMP and CEMP 
� Minimise road 

diversions  

Neutral  

Negative 
Effects 
(Operation)  

Land sterilisation along pipeline 
easement � � Route selection  Neutral 

Energy consumption and CO2 
emissions associated with ‘double – 
handling’ of water i.e. piping treated 
water from Frankley to Highters 
Heath DSR, injecting this water into 
the aquifer, re-abstracting, re-
treating / chlorinating water and 
then distributing it into the 
Birmingham and / or Severn WRZs 

� 

� Monitor water 
pressure levels  

� Potential for carbon 
offsetting schemes 
should be 
investigated 

� 

Potential impact on protected sites 
including the Elan Valley SAC, 
SPA, River Wye SAC and the 
Severn Estuary SAC, SPA and 
Ramsar as raw water for this 
scheme would originate from the 
Elan Valley and the River Severn.  

� 

� This scheme would 
not require an 
increase in 
abstraction from 
either of these 
sources therefore 
this scheme would 
not result in a 
significant effect on 

Neutral 
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154: Minworth ASR 

Effect Type  Potential Effect Significance Mitigation Measure  
Residual 

Significance 

these protected 
sites.  

� If an additional 
winter abstraction is 
required from the 
River Severn at 
Trimpley to reach 
the full deployable 
output this should be 
in accordance with 
the requirements of 
the CAMS and any 
revised measures 
that are include in 
the next CAMS 
cycle.  

This scheme does not lead to a net 
gain or loss of water resources, as 
the aquifer functions as a water 
bank. The subsequent / indirect / 
knock-on effects of this scheme on 
hydrologically linked designated 
sites and their associated ecology 
cannot be assessed in detail at this 
stage. It is assumed that there will 
be no effect on designated sites as 
a result of this scheme as the water 
is stored in a confined aquifer, thus 
unlikely to be hydrologically linked 
to designated sites. 

- 

� Monitor water levels 
and potential effects 
on ecology 

� Appropriate 
regulation of the 
abstractions in line 
with the CAMS and 
any updates to the 
CAMS 

Neutral 

Water quality changes in aquifer 
during storage and movement. � 

� Monitor quality of 
water being re-
abstracted from 
aquifer 

Neutral 

Impacts on the quality if the existing 
groundwater through the storage of 
treated water.  

� 

� Hydrological 
investigations should 
be carried out to 
determine the 
impacts  

� Monitoring of 
neighbouring 
groundwaters 

Neutral 

Potential for an increased in 
localised flooding in the 
surrounding area  

� 

� Flood Risk 
Assessment should 
be carried out at the 
project stage. 

Neutral 

Positive 
Effects 

This scheme would enable water 
resources to be distributed when 
necessary, and to be stored when 
there is excess supply.   It would 
make use of water when in surplus 
(winter/high flows/high storage) for 
use in dry conditions preventing the 
need for new abstractions during 
periods of lower flows which would 
result in increased environmental 
pressure. 

� 
� No mitigation 

measures identified  � 

Security of supply for the 
Birmingham and Severn WRZs, 
and their identified growth points.  

� 
� No mitigation 

measures identified � 

Limited ecological effects due to 
storage of water 200m below 
ground. 

� 
� No mitigation 

measures identified � 

 

Similar in nature to the previously discussed ASR schemes, the main focus of this ASR scheme 

is the storage of surplus water from Frankley WTWs, during high flow/storage conditions and 

low demand periods, in the deep Sherwood Sandstone Aquifer beneath Minworth WTW. This 

will result in more deployable water from Frankley into the Severn and / or Birmingham WRZs 
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as during high demands/droughts this water would be re-abstracted, chlorinated and deployed 

into the Birmingham low level control system. 

It is possible that this scheme could result in some short term adverse effects during 

construction of pipelines, boreholes and disinfection units. These effects, and mitigation 

measures, will be the same as those discussed for Scheme 151: Highters Heath ASR. Please 

refer to Table 9.7 above for the potential environmental effects of this scheme during 

construction and also operation.  

Ultimately this scheme will contribute to a security of supply for the Severn WRZ, and areas 

such as Coventry and Worcester which are identified as growth points in the Severn WRZ. This 

scheme also ensures water available for the Birmingham WRZ (Birmingham also identified as a 

growth point) as once the water has been re-abstracted and chlorinated, water would be 

deployed into the Birmingham low level control system. 

A slight net contribution to the aquifer has been identified by this scheme, this in combination 

with rising groundwaters in the Birmingham area due to a reduction in industrial abstractions 

could have an impact on localised flooding, therefore a FRA should be conducted at the project 

stage in order to identify and if necessary mitigate this risk.  

Future considerations of this scheme on the Water Framework Directive 

The Elan Valley Reservoirs are monitored under the WFD. Caban-coch Reservoir has been 

classified as currently being at moderate ecological potential and Craig Goch and Claerwen 

Reservoirs classified as currently being at good ecological potential.  

Trimpley Reservoir has been classified under the WFD and is currently classified as being at 

good ecological potential. This classification is based on expert judgement (i.e. no biological 

data was available) and the chemical status assessment is not required. 

The scheme itself lies within the Tame, Anker and Mease river catchment, the Humber RBD 

and the Secondary Combined groundwater body which is classified as being at poor status. It is 

predicted that this waterbody will achieve its good quantitative status by 2015 and its good 

chemical status by 2027. This groundwater body does not have an upward trend in pollutant 

concentration and is within a Drinking Water Protected Area, as well as being protected under 

the Nitrates Directive. 

 

9.2.2.6 Scheme 157 Whitacre ASR  

 

A screening exercise has identified that a suitable location for a further ASR scheme would be 

alongside STWL Whitacre water treatment works, to the north east of Birmingham.  

It is envisaged that the either the Whitacre works itself and/or the Frankley feed would act as 

the source(s) of recharge water. During re-abstraction phases, the site would deploy water into 

the strategic grid, resulting in a deployable output gain within the Severn water resource zone, 

although other water resource zones could also benefit, depending on how the scheme 

operated in conjunction with other major sources.  

The aquifer used for the ASR will be the Sherwood Sandstone, which is at a depth of around 

300m and is hydraulically sealed from the surface in the local area by the overlying Mercia 

Mudstone. Due to the presence of faults, it is also expected that the aquifer beneath the site will 

have only a very limited (if any) natural hydraulic connection to the surface.  

This scheme will be completed in stages over two AMPs, i.e.:   
 
� Construction of a pilot borehole and abstraction testing 
� Construction of 1 no. production boreholes with ASR cycle testing 
� Construction of 1 no. further production borehole with ASR cycle testing 
� Installation of permanent treatment, pumps and distribution connections 
� Commissioning of the scheme at a 10Ml/d peak output 
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The deployable output benefit is based on injection at a rate of 10Ml/d over an average of 4 

months every year (or equivalent), with re-abstraction at the same rate for a total of 10 months 

every 5 years. It is possible that additional winter surface water abstraction licence volume may 

be required to deliver the full deployable output gain for this scheme. This will be considered 

further at detailed feasibility stage, as will the required structure of the abstraction licence for 

the ASR site itself. 

Prior to the construction and deployment of new ASR borehole(s) at Whitacre, it is envisaged 

that environmental investigations, including preparation of supporting statements for Section 32 

consent application and water features survey, will be required. 

Table 9.8 below details the assessment of the construction and operation of this scheme on the 

environment.  

 

Table 9.8: Scheme 157: Whitarce ASR 

157: Whitarce ASR 

Effect Type  Potential Effect Significance Mitigation Measure  
Residual 

Significance 

Negative 
Effects 
(Construction) 

Habitat loss and species 
disturbance along pipeline route 
(likely to be short distances) and on 
site of treatment works and ASR 
site. 

�� 

� Phase I habitat 
surveys  

� Protected species 
surveys  

� Site 
selection/routeing 
studies (avoidance 
of designated sites 
and BAP habitats)  

� Habitat 
reinstatement and 
translocation where 
necessary 

� Undertake early 
engagement with 
stakeholders such 
as CCW, NE and 
EA. 

Neutral  

Temporary landscape and visual 
impacts during construction of 
pipeline and treatment works.  

� 

� Site selection  
� Routing studies  
� Sympathetic 

Reinstatement  

Neutral 

Loss or disturbance of 
archaeological features on the sites 
of the boreholes, pipelines and 
treatment works.  

�� 

� Archaeological 
surveys 

� Geo-physical 
surveys  

Neutral 

Possible temporary reductions in 
water quality may occur due to 
increased sediment and pollutants 
in runoff 

� 

� Temporary site 
drainage  

� Control of sediment 
discharge  

� EMP and CEMP 
(Contractors 
Environmental 
Management Plan)  

� Control of works 
near watercourses  

Neutral 

Temporary air quality impacts 
associated with dust generated 
during construction  

� 

� Wheel washing 
� Ground dampening 

during dry periods 
Neutral 

Noise generated from construction 
activities  � 

� Control of working 
hours  

� EMP and EMP 
� Control of noise from 

construction plant 
and machinery  

Neutral 

Community disturbance during 
construction e.g. traffic and footpath 
diversions  

� 

� Control of working 
hours  

� EMP and CEMP 
� Minimise road 

diversions  

Neutral  
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157: Whitarce ASR 

Effect Type  Potential Effect Significance Mitigation Measure  
Residual 

Significance 

Negative 
Effects 
(Operation)  

Land sterilisation along pipeline 
easement � � Route selection  Neutral 

Energy consumption and CO2 
emissions associated with ‘double – 
handling’ of water i.e. piping treated 
water from Frankley to Highters 
Heath DSR, injecting this water into 
the aquifer, re-abstracting, re-
treating / chlorinating water and 
then distributing it into the 
Birmingham and / or Severn WRZs 

� 

� Monitor water 
pressure levels  

� Consider 
implementation of 
carbon offsetting 
measures  

� 

Potential impact on protected sites 
including the Elan Valley SAC, 
SPA, River Wye SAC and the 
Severn Estuary SAC, SPA and 
Ramsar as raw water for this 
scheme would originate from the 
Elan Valley and the River Severn.  

� 

� This scheme would 
not require an 
increase in 
abstraction from 
either of these 
sources therefore 
this scheme would 
not result in a 
significant effect on 
these protected 
sites.  

� If an additional 
winter abstraction is 
required from the 
River Severn at 
Trimpley to reach 
the full deployable 
output this should be 
in accordance with 
the requirements of 
the CAMS and any 
revised measures 
that are include in 
the next CAMS 
cycle.  

Neutral 

This scheme does not lead to a net 
gain or loss of water resources, as 
the aquifer functions as a water 
bank. The subsequent / indirect / 
knock-on effects of this scheme on 
hydrologically linked designated 
sites and their associated ecology 
cannot be assessed in detail at this 
stage. It is assumed that there will 
be no effect on designated sites as 
a result of this scheme as the water 
is stored in an aquifer 300m deep, 
thus unlikely to be hydrologically 
linked to designated sites. 

- 

� Monitor water levels 
and potential effects 
on ecology 

� Appropriate 
regulation of the 
abstractions in line 
with the CAMS and 
any updates to the 
CAMS 

Neutral 

Water quality changes in aquifer 
during storage and movement. � 

� Monitor quality of 
water being re-
abstracted from 
aquifer 

Neutral 

Impacts on the quality if the existing 
groundwater through the storage of 
treated water.  

� 

� Hydrological 
investigations should 
be carried out to 
determine the 
impacts  

� Monitoring of 
neighbouring 
groundwaters 

Neutral 

Potential for an increased in 
localised flooding in the 
surrounding area  

� 

� Flood Risk 
Assessment should 
be carried out at the 
project stage. 

Neutral 

Positive 
Effects 

This scheme would enable water 
resources to be distributed when 
necessary, and to be stored when 
there is excess supply. It would 

� 
� No mitigation 

measures identified  � 
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157: Whitarce ASR 

Effect Type  Potential Effect Significance Mitigation Measure  
Residual 

Significance 

make use of water when in surplus 
(winter/high flows/high storage) for 
use in dry conditions preventing the 
need for new abstractions during 
periods of lower flows which would 
result in increased environmental 
pressure. 

Security of supply for the 
Birmingham and Severn WRZs, 
and their identified growth points.  

� 
� No mitigation 

measures identified � 

Limited ecological effects due to 
storage of water 300m below 
ground. 

� 
� No mitigation 

measures identified � 

 

The potential effects from this scheme would be similar in nature to those described above for 

the other ASR schemes. The aquifer beneath Whitacre is also part of the Sherwood Sandstone 

aquifer and could technically be considered part of the Sutton GWMU (Water Available). Due to 

its depth, it is not likely to have any significant connection to surface water features or effect any 

other abstractors. Given the nature of the scheme, it is not anticipated there would be any 

resource issues, in fact there would probably be a slight net contribution to the aquifer as more 

water would be recharged than abstracted overall. 

The aquifer has not been developed for supply, so there is negligible information on water 

levels, water chemistry and aquifer properties. However the confined Birmingham aquifer has 

been exploited to the West and South-west and it is likely that the aquifer beneath Whitacre will 

have similar characteristics. A production borehole and observation well will be constructed and 

then an additional production well, with disinfection units and connections to the distribution 

mains on the Whitacre site, will be constructed. The process will take 2 AMPs and will have 

similar construction effects to those discussed in Table 9.8. 

A new abstraction licence will be needed for this scheme which currently assumes that there 

are no changes to the existing abstraction licence arrangements at to the sources listed above.  

It is possible that an additional winter abstraction licence may be required to deliver the full 

deployable output gain for this scheme, this will be considered further at detailed feasibility 

stage.  The required duration of injection and abstraction will also be considered further at 

detailed feasibility stage. 

 

Future considerations of this scheme on the Water Framework Directive Classification  

The Elan Valley Reservoirs are monitored under the WFD. Caban-coch Reservoir has been 

classified as currently being at moderate ecological potential and Craig Goch and Claerwen 

Reservoirs classified as currently being at good ecological potential.  

Trimpley Reservoir has been classified under the WFD and is currently classified as being at 

good ecological potential. This classification is based on expert judgement (i.e. no biological 

data was available) and the chemical status assessment is not required. 

The scheme itself lies within the Tame, Anker and Mease river catchment, Humber RBD and 

Secondary Combined groundwater body which is classified as being at poor status. It is 

predicted that this waterbody will achieve its good quantitative status by 2015 and its good 

chemical status by 2027. This groundwater body does not have an upward trend in pollutant 

concentration. This groundwater body is within a Drinking Water Protected Area, as well as 

being protected under the Nitrates Directive. 

 

9.2.2.7 Scheme 153 Milton Borehole to Trent Transfer  
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This scheme would enable discharge of water from a disused borehole source into the River 

Trent for abstraction downstream at Witches Oak Water near Shardlow during dry-weather 

conditions, thus delivering a 4Ml/d deployable output benefit in the East Midlands zone. 

The Milton source is located around 1.5km south of the River Trent. It has been disused for 

several years due to nitrate and microbiological quality issues, although it is still licensed for 4.1 

Ml/d annual average, 4.5Ml/d peak.   

It is located in the Burton groundwater management unit (GWMU) of the Tame, Anker and 

Mease CAMS area.  This GWMU is currently classified as being over-licensed, although recent 

actual abstraction is currently significantly less than the licensable resource.  

This scheme proposes to use Milton for the transfer of water into the River Trent for re-

abstraction at our river abstraction at Shardlow during low flows where it would be treated at 

Church Wilne water treatment works. The scheme would form an addition to the existing river 

support given to Chruch Wilne from Birmingham Groundwater. The potential deployable output 

for this specific scheme is estimated at 4 Ml/d. 

The scheme would use the full annual licence quantity in dry years but not be needed in normal 

or wet years. The total quantity of water abstracted on average over a number of years will 

therefore be less than that shown in the existing abstraction licence and should therefore be in 

line with the CAMS objectives for the GWMU. 

It is envisaged that the following components will be required as part of the scheme: 

� New borehole at Sandilands 
� New borehole pumps at Sandilands, Gravel Pits and Headings 
� Refurbishment of existing M&E/Civils assets 
� Construction of a compensation pipeline into the local surface water network 

The Milton license would need to be varied to add the river compensation end-use and the 

existing Shardlow Section 20 modified to permit re-abstraction of the equivalent volume. Any 

new boreholes outside the existing licence conditions would require Section 32 test pump 

consents and associated environmental assessments to confirm the scheme will have no 

adverse environmental impact. Key features of the scheme are shown in the Figure below. 

Table 9.9 below details the assessment of the construction and operation of this scheme on the 

environment.  

Table 9.9: Scheme 153 – Milton Borehole Trent Transfer 

153: Milton Borehole Trent Transfer 

Effect Type  Potential Effect Significance Mitigation Measure  
Residual 

Significance 

Negative 
Effects 
(Construction) 

Localised habitat loss and species 
disturbance on site of treatment 
works (boreholes already exist and 
additional distribution facilities 
needed). 

� 

� Phase I habitat 
surveys  

� Protected species 
surveys  

� Site selection/ 
(avoidance of 
designated sites and 
BAP habitats)  

� Habitat 
reinstatement and 
translocation where 
necessary 

� Undertake early 
engagement with 
stakeholders such 
as CCW, NE and 
EA. 

Neutral  

Temporary landscape and visual 
impacts during construction of 
treatment works.  

� � Site selection  Neutral 

Loss or disturbance of 
archaeological features on the sites 
of the treatment works.  

�� 

� Archaeological 
surveys 

� Geo-physical 
surveys  

Neutral 
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153: Milton Borehole Trent Transfer 

Effect Type  Potential Effect Significance Mitigation Measure  
Residual 

Significance 

Temporary reductions in water 
quality may occur due to increased 
sediment and pollutants in runoff 
during construction. 

� 

� Temporary site 
drainage  

� Control of sediment 
discharge  

� EMP and CEMP 
(Contractors 
Environmental 
Management Plan)  

� Control of works 
near watercourses  

Neutral 

Temporary air quality impacts 
associated with dust generated 
during construction  

� 

� Wheel washing 
� Ground dampening 

during dry periods 
Neutral 

Noise generated from construction 
activities  � 

� Control of working 
hours  

� EMP and EMP 
� Control of noise from 

construction plant 
and machinery  

Neutral 

Negative 
Effects 
(Operation)  

Energy consumption and CO2 
emissions associated with piping 
water and treating increased 
volumes of water  

� 

� Monitor water 
pressure levels  

� Consideration of the 
implementation of 
carbon offsetting 
schemes 

� 

This scheme is intended to abstract 
groundwater from the Burton 
GWMU of the Tame, Anker and 
Mease CAMS area. The 
subsequent / indirect / knock-on 
effects of this abstraction on 
hydrologically linked designated 
sites and their associated ecology 
cannot be assessed in detail at this 
stage.  

� 

� Monitor water levels 
and potential effects 
on ecology 

� Ensure the water 
transferred into the 
Trent is of the 
appropriate quality 
and meets the 
required standards.  

� The HRA has 
concluded that the 
implementation of 
this scheme would 
not result in an effect 
in a Natura 2000 or 
Ramsar site.  

Neutral 

Reduction in soil moisture 
availability for crop growth and 
yields. 

�� 

� Monitor ground 
water levels 

� Appropriate 
regulation of the 
abstractions in line 
with the CAMS and 
any updates to the 
CAMS 

Neutral 

Low base flows in local rivers 
caused by abstraction of 
groundwater via boreholes 

�� 

� Monitor ground 
water levels 

� Appropriate 
regulation of the 
abstractions in line 
with the CAMS and 
any updates to the 
CAMS 

� Achieve a balance 
between the uses of 
water resources for 
PWS and to support 
the environment. 

Neutral 

Risk of pollution of groundwater 
from point and diffuse sources due 
to changes in groundwater levels. 

� 

� Implementation of 
UK groundwater 
protection policies 

� Monitor ground 
water levels 

� Land use control by 
limiting potentially 
polluting activities 

Neutral 
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153: Milton Borehole Trent Transfer 

Effect Type  Potential Effect Significance Mitigation Measure  
Residual 

Significance 

Following the cessation or 
reduction of pumping, it is possible 
that there may be effects of rising 
water tables in urban areas. 

� 

� Monitor ground 
water levels 

 
Neutral 

Positive Effects 

This scheme would result in more 
water available to be deployed into 
the East Midlands WRZ, benefiting 
the East Midlands WRZ by closing 
gaps in demand/supply without 
requiring any additional abstraction 
licences. 
  

� 
� No mitigation 

measures identified  � 

Security of supply for the East 
Midlands WRZ, and areas such as 
Derby which are identified as 
growth points in this zone.  

� 
� No mitigation 

measures identified � 

This scheme would put more water 
into the River Trent and tributaries 
during dry conditions. 

� 
� No mitigation 

measures identified � 

 

It is unlikely that this scheme would have any significant adverse effects on the environment. 

The proposed construction phase of this scheme may have some localised effects, however, it 

is expected that through the implementation of appropriate mitigation measures and 

environmental management procedures e.g. EMP, these effects will be minimal.  

This scheme is likely to increase the amount of DO to the East Midlands WRZ. As this scheme 

is based on enabling the utilisation of an existing license, this will have a positive effect on 

helping to close gaps in demand/supply in the East Midlands without requiring any additional 

abstraction licences (although the licence will have to be varied for the new use which will see a 

time limit imposed and possibly a reduction). This is of particular importance in this part of the 

Severn WRZ where a number of the WRMUs and GWMUs in the Tame, Anker and Mease 

CAMS have been identified as already being over abstracted or over-licensed.  

Based on the Tame, Anker and Mease CAMS, the Burton GWMU currently is ‘over licensed’. 

However, the calculations of water availability carried out as part of the CAMS takes into 

account all existing abstraction licences, whether or not they are active or being utilised to their 

full capacity. Therefore the proposed abstraction of water from the groundwater source to the 

volumes specified by the existing licence, should not affect the status of this resource and if 

licence reductions occur this will bring an improvement to the CAMS accounting. 

Future considerations of this scheme on the Water Framework Directive Classification  

This scheme lies within the Humber RBD and the Lower Trent and Erewash river catchment. 

The scheme is within the Tame Anker Mease - PT Sandstone Burton groundwater body which 

is currently classified as being at poor status. It is predicted that this groundwater body will not 

achieve its good quantitative and good chemical status until 2027, as achieving these by 2015 

is considered to be technically unfeasible. In addition, it does not have an upward trend in 

pollutant concentrations. 

 

9.2.2.8 Business Plan Resilience Schemes 

 

The schemes put forward to the draft Business Plan under the resilience driver were compiled 

after the Draft WRMP had been completed. Therefore these schemes were not assessed as 

part of the Draft SEA Environmental Report but have been included as part of the Final SEA 

Environmental Report. The main focus of these schemes within the Business Plan are to 

improve the security of the existing network by creating new links to protect against failures or 

breakdowns in the system caused by damage or disruption e.g. due to flooding etc. These 

schemes are designed to offer a combined resilience and water resources benefit.  
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The schemes listed below have been identified as the Business Plan Resilience Schemes, and 

have a potential benefit to the WRMP as they will provide additional deployable output at water 

resource zone level: 

 

� Edgbaston Borehole 

� Highters Heath Aquifer Storage and Recovery 

� Minworth Aquifer Storage and Recovery  

 

The selected Resilience Schemes are identical to WRMP Schemes 150 (Edgbaston BH), 151 

(Highters Health ASR) and 154 (Minworth ASR) and have been assessed above in Section 9.8 

‘Supply’ schemes. Please refer to the assessment results in sections 9.2.2.4 to 9.2.2.6 for the 

potential environmental effects of these schemes. 

 

9.3 Production-side Management Schemes Final Assessment Results  

 

There are no schemes being taken forward under this option.  

 

9.4 Customer-Side Management Schemes Final Assessment Results 

9.4.1 Results from the Assessment of the Schemes (DM1 to 9 and M1)  

 

The following schemes have been included in the WRMP to improve water efficiency:  

Table 9.10: Customer Side Management Schemes 

Scheme  Scheme Details  

DM1 to 9 etc 

STWL draft WRMP focused on domestic water audits and limited household measures as 
the method to deliver water efficiency savings, and projected savings of around 2Ml/d by 
2014-15.  The revised proposals in STWL final WRMP will deliver minimum water savings of 
16.35Ml/d over the same time period. 
 
The activities to maximise efficiency include: 
� Provision of Cistern Displacement Devices (CDD) 
� Partner Activity 
� Self Audit 
� Severn Trent Water sites 
� Institutional and commercial audit and retrofit 
� Household Audit and retrofit 
� Product subsidies  

M1: Compulsory 
Change of Occupier 
Metering 
 

Within the Draft SEA, the following was presented: the Aim of the water metering option and 
the proposed schemes is to increase the rates of meter penetration in AMP5 and over the 
longer term within those zones where water resources are most stressed. Cost and demand 
benefits have been analysed for 2 alternative scenarios:  
� An additional 10,000 household meters per annum (an increase of 33% over AMP4 

levels) 
� An additional 20,000 household meters per annum (an increase of 66% over AMP4 

levels) 
During formal consultation however, respondents commented that the metering strategy set 
out in the Draft WRMP was not ambitious enough and did not achieve required levels of 
meter penetration. This has been revised and details may be found below in section 6.5.5.2. 

 

 

9.4.1.1 Schemes DM1 to DM9: Water Efficiency Options  

 

Schemes DM1 to 9 focus on promoting water conservation and water efficiency at a 

companywide level (across all WRZs). This will not only be achieved through continuing with 

the AMP4 activities of distributing save-a-flush devices, water butts and education programmes; 

but includes a number of other options, developed as a result of the comments received during 

consultation on the Draft WRMP. Comments on the proposed water efficiency strategy 
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presented in the Draft WRMP suggested that STWL should do even more to promote efficiency 

with household and non-household customers. STWL were also asked to ensure that they 

included the impacts of likely changes to building regulations and Government’s aspirations for 

reducing future water consumption.  

In November 2008 Ofwat set us a new water efficiency target for AMP5 which requires us to 

reduce customer consumption by on average 1 litre / property / day over the next five years, 

equating to 3.27 Ml/d annually or 16.35 Ml/d by 2015. STWL supply / demand strategy includes 

activities to deliver these demand savings in AMP5, and to increase those savings in the long 

term. 

Work completed since the draft WRMP has significantly improved STWL understanding of the 

relative effectiveness of the available water efficiency options. This work has included the 

completion of two large scale pilot programmes investigating efficiency opportunities in both 

domestic and institutional properties. STWL have also made use of the Ofwat Water Efficiency 

Initiatives – Good Practice Register and the interim Waterwise Evidence Base for Large-Scale 

Water Efficiency when developing STWL options.  

STWL draft WRMP focused on domestic water audits and limited household measures as the 

method to deliver water efficiency savings, and projected savings of around 2Ml/d by 2014-15. 

STWL revised proposals will deliver minimum water savings of 16.35Ml/d over the same time 

period. 

The annual will be delivered through the following activities: 

� Provision of Cistern Displacement Devices (CDD) - STWL will continue to distribute the 

‘Save-a-Flush’ device. STWL believe there is sufficient capacity to improve on STWL current 

penetration into 1 in 6 homes through active promotion to enable us to continue to deliver 

1Mld per year usage reduction through AMP5. 

� Partner Activity - STWL are partnering with a range of product manufacturers and suppliers 

to provide access to water efficiency products and services to STWL customers.  STWL will 

also be making the optimum use of existing company visits and face to face contacts to 

promote water efficient practices and products and change consumer behaviour. 

� Self Audit - In addition the information STWL currently provide STWL will be encouraging all 

customers to undertake self audits of their water use and make information available to all 

consumers on how they can reduce wastage. 

� STW sites - Where STWL are constructing or refurbishing existing offices such as STWL 

new Severn Trent Centre will demonstrate ‘best in class’ water usage equipment and 

behaviours.  This includes water efficient fixtures, fittings and an educated workforce as well 

as rainwater harvesting and greywater reuse.  STWL will also reduce the use of potable 

water on existing wastewater sites and Severn Trent office facilities. 

� Institutional and commercial audit and retrofit - STWL have already started a programme 

that will deliver water efficient devices into 600 schools by the end of 09/10. This programme 

will be extended into AMP5 to deliver water efficiency savings in institutional and commercial 

premises, through the provision of advice, audits and where practicable water efficient 

devices 

� Household Audit and retrofit - As was highlighted in STWL draft WRMP delivery of water 

savings in the household sector is considered a viable option.  For STWL final plan the aim is 

to install efficient devices in the Social Housing sector.   

� Product subsidies - Providing access to water efficient products will help consumers reduce 

waste.  STWL have made some provision to allow for product promotion, subsidy and 

education that will be required to raise consumer awareness and encourage uptake. 

 

In terms of the effects of these schemes on the environment, it is highly likely that these 

measures would help to either maintain or reduce any gaps in the supply/demand balance. 

However, for the full benefits of these effects to be realised, implementation should focus on the 

zones where gaps in the supply/demand balance are greatest (due to population increase and 

longer term climate change impacts) and where there are already significant pressures on the 

environment from current abstractions (where water resources are over licensed or over 

abstracted at low flow).   
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Further detail on the specific WRZs, where there are predicted shortfalls in the long term 

demand/supply balance due to population growth and climate change, are discussed below in 

relation to the metering penetration schemes.  

 

9.4.1.2 Scheme M1 Compulsory Change of Occupier Metering 

 

During AMP4 STWL implemented a free meter optant strategy. Since the draft WRMP there 

has been a significant increase in the uptake of the free meter option, with the 2008/09 total 

number of optants being around 34% higher than in 2007/08. The reasons for the increase in 

uptake are not clear at present, but it is suspected that in the current economic climate, even 

more customers are looking for opportunities to reduce their water bills by switching to a meter. 

In light of this most recent evidence, baseline projections for uptake of the free meter option 

during AMP5 have increased from 29,327 per annum in the draft plan to an average of 40,256 

per annum in the final plan. 

Within the Draft WRMP and Draft SEA, 2 alternative scenarios were proposed and assessed 

(M1: an additional 10,000 household meters per annum (an increase of 33% over AMP4 levels) 

and M2: an additional 20,000 household meters per annum (an increase of 66% over AMP4 

levels)). During formal consultation however, respondents commented that the metering 

strategy set out in the Draft WRMP was not ambitious enough and did not achieve required 

levels of meter penetration. Other respondents commented that any strategy based around 

increasing meter penetration needs to be justified on cost / benefit grounds, and others 

expressed concern over the potential impacts of increased metering on vulnerable customers’ 

water bills and the need for STWL to clearly communicate any policy change with STWL 

customers.  

The metering strategy set out in the Draft WRMP was based on an economic appraisal of 

increasing the proportion of household customers who are metered. Since the Draft WRMP the 

assessment of costs and benefits of metering has been updated using up-to-date company 

data. Projections of the uptake of the existing free meter option have also been updated based 

on the most recent evidence. For the Final WRMP the metering strategy continues to be based 

on an economic appraisal. 

The Draft WRMP showed that there was an economic justification for further increasing the 

amount of households that are metered in certain water resource zones. As part of the strategy 

for achieving this, STWL proposed to trial a “change of occupier” metering policy in the Staffs 

and East Shropshire WRZ. For the Final WRMP it there is still an economic justification for 

increasing meter penetration, but as a result of the revised supply / demand projections this 

strategy will no longer be targeted on the Staffs and East Shropshire WRZ. Instead the plan is 

to target a change of occupier metering trial in the East Mildands zone during AMP4, and to roll 

that policy out company wide in the longer term. 

At this stage STWL do not have company-specific data on the costs of implementing such a 

policy, and the principal focus of the trial will be to provide real data. Once the trial has 

produced tangible evidence from 2010 to 2015, the cost / benefit appraisal of this policy option 

will be updated and decisions made whether to roll it out company wide. 

In the Draft WRMP, it was projected that the proposed metering strategy would lead to around 

70% of billed households being metered by 2035. Using the latest assessment of the economic 

case for additional metering, the revised strategy would result in 72% of billed households being 

metered by 2035. STWL believe their metering strategy is in line with Government’s 

expectations as set out in its 2008 Future Water policy document, in which it states that 

companies should follow a twin-track approach and adopt the most sustainable and cost 

effective balance of supply / demand balance measures. STWL note that in its 23 September 

2008 comments to Defra on draft WRMPs, Ofwat confirmed that it expects companies to 

present a metering strategy that is justified on cost / benefit grounds. 
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9.4.1.3 Scheme M1: Compulsory Change of Occupier Metering - Introduction to Results  

 

Through a least cost planning approach STWL have demonstrated that there is an economic 

justification for increasing meter uptake in three water resource zones during the planning 

period. The numbers of additional meters included in the long term strategy are set out in table 

9.11 below. 

 
Table 9.11: Number of additional household meters included in STWL strategy 

 AMP5 AMP6 AMP7 
AMP8 AMP9 

Birmingham 0 0 0 0 0 

East Midlands 10,000 40,000 70,000 100,000 130,000 

Forest and Stroud 0 2,500 3,000 4,500 8,000 

Oswestry 0 1,000 1,750 3,250 4,750 

Severn 0 0 0 0 0 

Stafford and East 

Shropshire 0 5,000 5,000 20,000 65,000 

Birmingham 0 0 0 0 0 

 

For the AMP5 period the strategy will accelerate meter penetration over and above the baseline 

uptake of the free meter option.  STWL will increase promotion of the free meter option to 

encourage uptake.  STWL will also trial a compulsory “change of occupier” metering policy in 

the East Midlands zone in AMP5 which it will aim to roll out to a company wide policy in the 

longer term. 

STWL will also change STWL meter location policy. Historically, there has been a policy of 

installing household meters inside the property where possible. For AMP5 and the longer term 

a new policy will be adopted of maximising the amount of meters installed external to the 

property. The benefit of this change will be to reduce the amount of leakage on customers’ 

supply pipes. 

The costs of metering used in the economic assessment are based on the preferred meter 

location policy. For the benefits of metering, STWL have used a standard assumption of a 10% 

saving in household consumption, as derived through the 2003 UKWIR study “The impact of 

household metering on consumption”.  In its recent policy statement on metering, the EA state 

that “Research shows that households that are charged by volume (metered) use, on average, 

10-15 per cent less water than households whose water is not metered.” This will in turn have 

beneficial impacts on mental wellbeing of homeowners associated with a reduction in water 

bills.  

During AMP5 STWL plans to carry out detailed studies to gather company specific evidence of 

the demand effects of metering in different customer groups. The aim is to use this to inform the 

longer term strategy around the costs and benefits of metering.  

Alongside the demand effects of metering, STWL has also factored into the economic appraisal 

the benefits of STWL new meter location policy on reducing supply pipe leakage. In the 

modelling, a reduction in supply pipe leakage of 10 litres / property / day for each meter fitted 

externally has been factored into the appraisal. These supply pipe leakage savings make a 

contribution to the overall benefits of additional household metering. 

Finally, the economic appraisal includes the benefits of reducing abstraction, production and 

distribution of water as a result of reducing demand and leakage through metering. The 

assessment includes both the operating cost reduction resulting from less output, plus the 

reduced environmental and social cost impacts. This approach is consistent with the leakage 

cost benefit appraisal that has been carried out and is line with the Sustainable Economic Level 

of Leakage methodology. 
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STWL’s metering strategy follows a twin track approach and adopts the most sustainable and 

cost effective balance of supply / demand balance measures and is in line with Government’s 

expectations as set out in its 2008 Future Water policy document. 

 

9.4.1.4 Growth Points  

 

The East Midlands WRZ is one of the zones identified as having a shortfall in the 

demand/supply balance, taking population growth and climate change into account. There are a 

number of key growth areas within the East Midlands WRZ. For some of these areas (in 

particular around Derby) water metering will help to reduce gaps in the demand/supply balance. 

For other growth areas within this zone, there may be water resources available for further 

abstraction. The penetration of water meters in these areas would help to maintain existing 

supply/demand balance, should further abstractions be required to bridge supply/demand gaps 

in other WRZs.  

 

WRZ6: East Midlands: Derby 

Derby has been identified as a Growth Point. Derby is located within the East Midlands WRZ 

and covered by the Derbyshire Derwent CAMS. The main supply of water to Derby is sources 

from the River Derwent, including the Derwent Valley Reservoirs which is identified as ‘Over 

Licensed’.  

However, the EA has indicated that new licences would be issued for abstractions from the 

River Derwent but that these would be subject to appropriate HOF conditions.  

Given that future abstractions from existing sources of water are subject to restrictions it is 

important to identify opportunities to minimise any future pressure on these resources and the 

environment due to an increase demand for water associated with the projected increase in 

population. Initiatives to promote water conservation and efficiencies in water should be 

prioritised for this area.  

 

WRZ6: East Midlands: Nottingham  

Nottingham is located in East Midlands WRZ and is covered by the Lower Trent and Erewash 

CAMS area. Nottingham is supplied from the River Derwent and local groundwater. The main 

rivers associated with Nottingham include the River Trent, River Erewash, River Greet and 

River Devon. These rivers have all been assessed as having ‘water available’. In addition the 

River Leen and Hucknall Lower Magnesian Limestone GWMU are also potential sources of 

water for Nottingham. These have been classified as having ‘no water available’.  

Ultimately all rivers associated with Nottingham form part of the wider River Trent catchment. 

The River Trent drains into the Humber Estuary SAC, SPA, Ramsar site and SSSI, and there 

are also a further 50 water related SSSIs in the Lower Trent and Erewash CAMS. The rivers 

within this CAMS area also support diverse populations of coarse fish and have recovering 

salmon populations.  

Although the EA assessment of water availability in the Lower Trent and Erewash CAMS has 

identified that there is ‘water available’ it is important to recognise that over the wider STWL 

region there are areas where key WRMUs and GWMUs are over abstracted or over licensed 

and are either closed to further abstractions or new (and some existing) licences are subject to 

HOF conditions preventing abstraction at low flow. Some new and existing licenses will also be 

subject to time limits.  

It is predicated that populations will increase across all WRZs within the STWL region, not just 

in specified ‘Growth Points’. It is also expected that in addition to the ‘Growth Points’, local 

authorities, as part of their emerging Local Development Frameworks (LDF), are expected to 

identify additional areas for housing growth. On the basis that there are restrictions on water 

supply in some of the WRZs, there will be a need to investigate options for obtaining water for 
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these areas from other WRZs within the region where there is water available. The Lower Trent 

and Erewash catchment could help to bridge the gaps between supply and demand in the 

areas where there are shortages.  

Implementing water conservation and water efficiency measures across the East Midlands 

WRZ will help to minimise the effects that direct abstractions, to meet demand in Nottingham 

and surrounding areas, would have on water resources and the environment. This would give 

STWL greater flexibility to use these resources, if necessary, for transfers to meet the shortfalls 

in supply elsewhere.  

 

WRZ6: East Midlands: Leicester 

Leicester is also located within the East Midlands WRZ but covered by the Soar CAMS from 

which a small proportion of water is supplied from reservoirs in Charnwood Forest. The bulk of 

water supplied to Leicester is from the River Dove with some also from the Derwent. 

The Soar CAMS identifies that the River Soar and its tributaries have ‘water available’. Water 

resources in this area, may therefore also be considered for the purposes of bulk transfers to 

bridge gaps between supply and demand in other parts of the STWL region. Again the 

promotion of water conservation in this area would help to minimise the pressures that may be 

placed on the River Soar and tributaries should these sources be used for direct abstraction 

and the purposes of bulk transfers.   

The major supply for Leicester comes from the River Dove at Eggington. The status of WRMU 

1. River Dove within the Dove CAMS, is over-abstracted, with a target of ‘no water available’ 

status.  

 

WRZ2 Staffs and East Shropshire Growth Point: Telford 

In terms of future demand, the main growth point within the Staffs and East Shropshire WRZ is 

Telford, which is located in the Shropshire Middle Severn and Worcestershire Middle Severn 

CAMS areas. Telford is supplied by groundwater and not surface water.  The two main rivers 

near Telford are the River Worfe and River Tern, both of which are designated as being ‘over 

abstracted’ at times of low flow which indicates that existing abstractions are causing 

unacceptable damage to the environment at low flow.  

Other water sources within the Worcestershire Middle Severn CAMS include the River Stour, 

River Salwarpe and the Triassic Sherwood Sandstone Aquifer all of which have been identified 

as being ‘over abstracted’. To improve the status of these water sources the EA has identified 

that no new licences will be granted for abstraction at times of low flow and any new licences 

will be subject to restrictive (HOF) conditions during dry periods.    

In the Shropshire Middle Severn CAMS, the key WRMUs include Rea Brook, Cound Brook, 

River Perry and River Tern and associated groundwater units and Coley Brook and the 

Aqualate GWMU. Of these units, the Coley Brook and Aqualate GWMU are over abstracted. 

Consequently the Aqualate GWMU is now closed to abstractions. Only short term abstraction 

licences will be granted for the River Perry and River Tern catchments which are over licensed.    

All rivers in the Worcestershire Middle Severn CAMS and the Shropshire Middle Severn CAMS 

drain into the River Severn which has been identified as having ‘no water available’ at low flow. 

There are a number of water related designated sites of nature conservation importance within 

both the Worcestershire Middle Severn CAMS and the Shropshire Middle Severn CAMS and 

along the Severn Corridors.  

On the basis that Telford, which has been identified as a ‘growth point’ is located within an area 

where key water resources are already subject to over abstraction and over licensing during low 

flows it is highly likely that the proposals to increase water metering penetration in this WRZ 

would help to reduce the gap in the supply/demand balance in this area. This would have 

significant positive effects on the environment by reducing the demand for further abstractions 

in this zone.  
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This is particularly important in terms of minimising the effects that population growth in this 

zone, combined with uncertainties in future water supplies due to climate change, could have in 

terms of increased pressured on the River Severn which feeds into the Severn Estuary SAC, 

SPA and Ramsar site.   

 

WRZ4 Birmingham: Birmingham  

Birmingham is the largest of the urban areas within the STWL region and forms the Birmingham 

WRZ and is covered by the Tame, Anker and Mease CAMS area. Virtually all of Birmingham’s 

water comes from the Elan Valley. The main rivers associated directly with Birmingham are the 

Rivers Tame, Cole and Rea. 

The Tame, Anker and Mease CAMS suggest that there is ‘water available’ in Water Resource 

Management Unit 1 (Tame, Anker, Cole and Trent). The status of the water resources in the 

other WRMUs and GWMUs is either ‘over-licensed’ (WRMU 2 Blythe and WRMU5 Burton 

Groundwater), ‘no water available’ (WRMU 5 Mease) or ‘over abstracted’ (WRMU 3 Bourne / 

Black Brook). It has also been identified that, due to changes in land uses within Birmingham 

and surrounding areas from manufacturing industries to services and retail there has been a 

reduction in the overall demand on water resources in this area. In some parts of the Sherwood 

Sandstone aquifer this has led to an increase in groundwater levels.  

It is important to recognise that this area has been identified as a growth point and therefore will 

experience population and housing growth in the future, which will lead to an increase in 

demand on water resources for consumption. The promotion of water conservation and water 

efficiency in these areas is important from two perspectives:  

� Should there be water available this may be required to support other areas in the STWL 

Region in the future and therefore promoting water saving would help to conserve this 

available resource for future uses  

� Should there be no water available or water sources being over licensed or over abstracted, 

water conservation measures will be required to ensure that increased demand arising from 

population growth will not have detrimental effects on the environment.  

The Tame, Anker and Mease all form part of the wider River Trent catchment area. The River 
Trent ultimately drains into the Humber Estuary which is a designated SAC, SPA, Ramsar and 
SSSIs. Therefore any abstractions that could affect the integrity of this site, either direct river 
abstractions or abstractions from groundwater that could affect the baseflow of rivers need to 
be assessed.  

 

WRZ3 Severn: Coventry 

Coventry is located in the Warwickshire Avon CAMS area. Coventry is supplied from the River 

Severn south of Worcester. The main river in Coventry is the River Sowe which has been 

identified as being ‘over abstracted’. Consequently the EA (EA) has set targets for this WRMU 

to achieve the status of ‘No Water Available’ by 2013. To meet this target the EA will not grant 

any new consumptive licences at low flows. Any new surface water abstractions will be subject 

to restrictive HOF conditions and a time limit of 31
st
 March 2013.  

The River Sowe is a tributary of the Warwickshire River Avon which flows through Warwickshire 

and Gloucestershire, to join with the River Severn at Tewkesbury. As with the River Severn, the 

flow levels and quality of water in the River Avon is of significant importance in terms of 

maintaining the integrity and condition of the Severn Estuary SAC, SPA and Ramsar site. 

Additionally there are also a number of water related SSSIs located within the River Avon 

catchment. The River Avon and tributaries are also important high quality fishing rivers 

supporting a huge diversity of coarse fish species.  

As with Telford, Coventry has been identified as a ‘growth point’. Although a proportion of public 

water supplies currently come from the Sherwood Sandstone major aquifer and the 

Carboniferous sandstone, siltstone and mudstone strata minor aquifer around Coventry and 

Kenilworth, the implications of future growth in term of water resources need to be taken into 

account. This is of particular importance in terms of abstractions from surface water due to the 
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limits on new abstractions for consumptive purposes already in place on the River Sowe and 

the importance of Warwickshire Avon catchments as a whole in terms of nature conservation 

(Severn Estuary), biodiversity, fishing and navigation (River Avon).  

Therefore options to minimise the effects that increased demand for abstractions in this area 

associated with population growth need to be considered, particularly in regard to improving the 

efficiency of water use and promoting water conservation.  

WRZ3 Severn: Worcester and Shrewsbury  

Both Worcester and Shrewsbury are located on the River Severn and water is supplied from the 

River Severn at Trimpley and Shelton. Based on the requirements to protect the nature 

conservation value of the Severn Estuary (SAC, SPA and Ramsar) the status of this river in 

terms of water availability has been classed over ‘No Water Available’. Whilst there is a 

presumption that new abstraction licences will be granted for the River Severn, these licences 

will be assessed on an individual basis in terms of the effect on the Severn Estuary and may be 

subject to HOF conditions limiting abstraction at low flow.  

As growth points, focusing the implementation of water saving initiatives and promotion of water 

efficient practices in these towns and the Severn WRZ as a whole would help to minimise the 

effects that housing and population growth in these areas would have on the River Severn 

corridor and the Severn Estuary.    

Burton on Trent (Outside STWL Supply Area)  

Burton on Trent lies within the supply area of South Staffs Water, but is covered by the Tame, 
Anker and Mease CAMS area and Lower Trent and Erewash. It is not possible to directly 
promote water conservation and the use of water efficient measures in this area. However it is 
important to recognise that, being identified as a ‘growth point’ population growth in this area 
could place increased demand and associated pressure on water resources within the Tame, 
Anker and Mease catchment and surrounding catchments. Increased demand for water in 
Burton on Trent could affect the availability of water for customers within the STWL region. 
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9.5 Distribution-Side Management Assessment Results  

 

Two of the proposed four distribution-side schemes have been put forward for inclusion in the 

WRMP. These include: 

� 14: DVA Duplication, Kings Corner to Hallgates (illustrated in Figure 3 in Appendix B) 

� 142, 143, 144, 145,146 and 147: Leakage control through combination of active leakage 

control, mains replacement and pressure control  

Reasons for the exclusion of the other two potential distribution side schemes (contained in the 

long listed schemes) are summarised below in Table 9.12:  
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Table 9.12: Scheme Exclusions  

Scheme  Reason Excluded  

� 26: Hampton Loade to Trimpley 
� Insufficient gap in supply/demand balance to justify 

scheme  

� 11: DV to Yorkshire Bulk Export (East Midlands) � Available DO required within STWL Region  

The following provides a more detailed assessment of the individual schemes identified under 

each of the strategic options (distribution side management).  

 

9.5.1.1 Scheme 14: DVA Duplication – Kings Corner to Hallgates  

 

The main objective of this scheme is to increase the capacity of the Derwent Valley Aqueduct 

(DVA) between Kings Corner (near Derby) to Hallgates Service Reservoir near Leicester. This 

will allow STWL to maximise the production capacity of WTWs located within the Derwent 

Valley to the north of the River Trent (Bamford, Homesford, Ogston, Little Eaton and Church 

Wilne) and will enable a release of additional deployable output (DO).  

In total the scheme could enable a DO gain of 60Ml/d annual average quantity and 60Ml/d for 

peak week quantity. In addition to increasing water availability within WRZ6 East Midlands this 

scheme would also make available 20Ml/d for distribution within WRZ3: Severn via increased 

use of the east/west strategic link.  

At present, all STWL water treatment works in the Derwent catchment are connected with the 

southern half of the East Midlands water resource zone via the Derwent Valley Aqueduct 

(DVA). However, the DVA is only a single pipeline for treated water between Kings Corner and 

Sawley where it crosses the River Trent. This limits its capacity along this stretch to 60Ml/d. 

From Sawley to Hallgates the DVA becomes a twin pipeline, with an increased capacity of 

85Ml/d. Water flows under gravity along the full length of the DVA although water is also 

pumped into it from Little Eaton, Homesford and Church Wilne water treatment works. 

To increase the capacity of the DVA, STWL are proposing to lay a 33km main which would run 

from Kings Corner to Hallgates, and would be capable of transferring an extra 60Ml/d. In 

addition STWL are looking at opening a connection in the DVA at the point at which it is 

crossed by the delivery main that takes water to the Ragdale Service Reservoir in Leicester 

from Melbourne treatment works. This would enable some of the spare production capacity at 

Melbourne works, which is currently restricted by the DVA capacity, to also be maximised.  

The proposed scheme has been based on findings from investigation that indicate the following 

water resources are available in the Dove-Derwent-Trent System:  

 

� Carsington Reservoir – water is available here to support production at Little Eaton and 

Church Wilne treatment works when flows in the River Derwent have fallen below the 

prescribed value. 

� Approximately 30Ml/d of water is available in the River Trent via the Witches Oak Water 

Scheme into Church Wilne treatment works. This is supported by groundwater from the 

Birmingham Groundwater Scheme.  

� Water is available in the Melbourne Dove system (based on what is available to abstract 

rather than what is in the river) 

 

In terms of the potential environmental effects associated with this scheme, based on a review 

of the information from the EA CAMS (summarised in baseline report) it would appear that there 

is currently water available in the River Trent, particularly the Lower Trent in and around Church 

Wilne. However the Derbyshire Derwent CAMS indicates ‘over-licensed’ status at low flows for 

the main river whilst the Dove CAMS indicates ‘over-abstracted’ status at low flows. 

The main focus of this scheme is to maximise the production capacity of existing treatment 

works in the East Midlands zone, by increasing the capacity of main distribution network in this 
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area (DVA). This will enable us to fully utilise STWL existing abstraction licences rather than 

creating new abstractions. Therefore, although the Dove CAMS has, for example, identified that 

the River Dove has ‘over-abstracted’ status at low flows, this assessment of water availability 

already takes into account existing abstraction licences.  

Based on successful implementation of this scheme, the distribution of an additional 40Ml/d of 

deployable output into the Severn WRZ would have positive effects on the environment, by 

reducing pressure on water resources in this area. A large proportion of the water resources in 

the Warwickshire Avon CAMS (in the Severn WRZ) are classed as ‘over-abstracted’ or ‘over-

licensed’ status and a number of the WRMU in other CAMS area within the Severn WRZ are 

classed as having ‘no water available’ status to the need to protect the integrity of the Severn 

Estuary SAC, SPA and Ramsar site.  

The scheme will also provide additional deployable output to the East Midlands zone and 

greater operational flexibility through a more integrated strategic grid. The duplication of a key 

section of the DVA will also increase the resilience of STWL water supplies to Birmingham and 

Severn zones.  

Table 9.13: Environmental Effects Associated with Scheme 14: DVA Duplication  

14: DVA Duplication Kings Corner to Hallgates  

Effect Type  Potential Effect Significance Mitigation Measure  
Residual 

Significance 

Negative 
Effects 
(Construction)  

Habitat loss and species 
disturbance along 
pipeline 

�� 

� Extended Phase I habitat 
surveys  

� Protected species surveys  
� Site selection/routeing 

studies (avoidance of 
designated sites and BAP 
habitats)  

� Undertake early 
engagement with 
stakeholders such as CCW, 
NE and EA. Early 
consultation and improved 
relationships between 
companies and 
stakeholders can prevent 
unnecessary effects on 
sites, or protected species. 

Neutral  

Temporary landscape 
and visual impacts during 
construction of pipeline  

� 
� Site selection  
� Routing studies  

Neutral 

Loss or disturbance of 
archaeological features  �� 

� Archaeological surveys 
� Geo-physical surveys  

Neutral 

Temporary reductions in 
water quality due to 
increased sediment and 
pollutants in runoff  

� 

� Temporary site drainage  
� Control of sediment 

discharge  
� EMP and CEMP 

(Contractors Environmental 
Management Plan)  

� Control of works in 
watercourses  

Neutral 

Temporary air quality 
impacts associated with 
dust generated during 
construction  

�  

� Wheel washing 
� Ground dampening during 

dry periods 
Neutral 

Noise generated from 
construction activities  � 

� Control of working hours  
� EMP and EMP 
� Control of noise from 

construction plant and 
machinery  

Neutral 

Negative 
Effects 
(operation)   

Land sterilisation along 
pipeline easement � � Route selection  - 

Energy consumption and 
CO2 emissions 
associated with piping 
water and treating 
increased volumes of 
water  

� 

� Monitor water pressure 
levels  

� Potential for carbon 
offsetting schemes should 
be identified.  

� 
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14: DVA Duplication Kings Corner to Hallgates  

Effect Type  Potential Effect Significance Mitigation Measure  
Residual 

Significance 

Potential for impacts on 
the Humber Estuary 
SAC, SPA and Ramsar 
sites as the scheme will 
utilise raw water from the 
Trent and Dove systems 
which are hydrologically 
connected to this site 

� 

� This scheme will fully utilise 
the existing abstraction 
licences which STWL 
currently hold for these 
Rivers  

� The full utilisation values for 
these licences were used 
within the production of the 
Lower Trent and Erewash 
(previously Trent Corridor) 
CAMS.  Whilst the scheme 
involves the utilisation of 
these abstractions the 
scheme itself does not 
constitute a new or an 
increase in licence 
abstractions from either of 
these water bodies.  
Therefore utilisation of these 
licences does will not alter 
the HOF of 265Ml/d at North 
Muskham gauging station 
which is the level of flow 
identified as providing 
sufficient protection to the 
Humber Estuary SAC, SPA 
and Ramsar Site. 

Neutral 

Positive 
Effects  

Main aim of scheme is to 
increase the capacity of 
the DVA to allow the 
maximisation of the 
production capacity of the 
WTWs to the north of the 
River Trent. This would 
have positive effects on 
maintaining 
demand/supply balance 
in the East Midlands 
WRZ and would help to 
reduce gaps in demand 
/supply balance in 
Severn WRZ and reduce 
pressure on resources in 
this area    

�� � No mitigation measures 
identified  �� 

Security of supply for 
Derby, Nottingham and 
Leicester (identified as a 
growth point)  

� � No mitigation measures 
identified � 

 

The laying of 33km of main between Kings Corner and Hallgates could have adverse effects on 

the environment as identified in Table 9.13 above. However, through the implementation of 

appropriate environmental measures e.g. route selection studies and environmental surveys 

required under UK legislation e.g. Conservation (of Habitats and Species Regulations 2010 and 

Wildlife and Countryside Act 1981 (as amended), these potential environmental effects would 

be avoided or minimised. Measures should also be implemented to ensure there are no impacts 

on Beacon Hill, Harigingstone and Outwoods, Newhurst Quarry and Oakley Wood SSSIs which 

are located in between the two locations and potentially along the pipeline route. Screening 

exercises would also be required to determine whether the pipeline development would be 

subject to an Environmental Impacts Assessment (EIA), further reducing the potential for any 

significant adverse effects on the environment.  

 

9.5.1.2 Schemes 142, 143, 144, 145,146 and 147: Leakage Control  
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In setting STWL long term supply / demand balance strategy, STWL have considered leakage 

options alongside water resources, treatment and distribution enhancement options to derive 

the overall least cost mix of investment schemes.  To close the AMP5 target headroom shortfall 

significant leakage reductions will be required, in particular within the Severn zone.  The result 

of STWL least cost analysis sets a new sustainable economic level of leakage target of 453 

Ml/d by the end of AMP5, to be delivered through more active leakage control and pressure 

management.  

In the longer term will not allow leakage targets to rise over the 25 year planning period. STWL 

have adopted this policy because: 

� Through the draft WRMP consultation it is clear that proposals to allow leakage targets to 

rise over time are unacceptable to STWL customers and other stakeholders. 

� The policy is in line with the aspirations set out in STWL Strategic Direction Statement.  

� Government has made clear that it expects companies to continue to drive leakage down. 

� STWL sensitivity analysis shows that over the 25 years, the difference in whole life cost 

between allowing leakage targets to fluctuate and never allowing leakage targets to rise 

would be less than 3%.  

To achieve this long term policy aim, STWL need to renew mains at a rate greater that would 

be needed simply to maintain serviceability. STWL asset modelling has demonstrated that the 

lowest cost approach to reducing leakage in later AMP periods includes additional mains 

renewal expenditure in AMP5 and AMP6. This early mains renewal is needed to prevent 

leakage increases in later AMP periods resulting from supply pipe deterioration. 

STWL least-cost modelling approach models the interactions and inter-dependencies between 

leakage control interventions.  For example, increasing levels of mains renewal will reduce the 

age of the network and counteract the rise in leakage that results from deterioration of the aging 

distribution system and therefore reduces the need for future active leakage control. Replacing 

mains will also affect serviceability, which is measured by mains burst frequency and supply 

interruptions of greater than 12 hours experienced by customers. Different combinations of 

each possible leakage control intervention have been calculated and STWL have derived the 

minimum whole life cost solution to achieving headroom and serviceability targets. 

In its 2009 Final Determination, Ofwat made no allowance in price limits for the additional mains 

renewal needed during AMP5 to prevent future leakage deterioration. In the short term STWL 

believe STWL can offset the impacts of less mains renewal by making more effective use of 

pressure management. But longer term, STWL analysis shows that STWL will need to 

significantly increase mains renewal activity in AMP6 in order to achieve STWL long term 

leakage targets. 

9.5.1.3 Leakage control strategy by water resource zone  

 

Economic leakage targets for each resource zone, derived through least-cost modelling, are 

shown in table 9.14 below. 

The majority of the AMP5 leakage savings are delivered by active leakage control (ALC) and 

pressure management. Further leakage savings of around 3 Ml/d are delivered by supply pipe 

leakage savings arising from STWL new policy of locating free optional meters at the property 

boundary. 

Table 9.14: Target levels of leakage from 2010 to 2035 (Ml/d) 

WRZ 
AMP4 AMP5 AMP6 AMP7 AMP8 AMP9 

2010 2011 2012 2013 2014 2015 2020 2025 2030 2035 

Birmingham  76 73 71 70 68 67 63 63 63 63 

East Midlands  181 181 180 178 176 175 164 155 151 151 

Forest & 
Stroud 

12 12 12 12 12 12 11 11 11 11 

Oswestry 9 9 9 9 9 9 9 9 9 9 

Severn  162 152 148 145 136 136 133 129 124 123 

Staffs & E 56 55 55 55 55 55 54 54 53 53 
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Shropshire 

Company 496 483 474 468 456 453 436 421 411 410 

 

9.5.1.4 Active Leakage Control  

STWL analysis shows that STWL need to find and fix around 400 Ml/d of leakage every year, 

just to avoid leakage increasing due to network deterioration. STWL have used this analysis to 

understand how many leaks STWL need to repair each year, which in turn gives us confidence 

in the numbers of detection and repair staff required to hit leakage targets. The derivation of 

how leakage will rise as mains and supply pipes deteriorate forms a key element of STWL 

economic levels of leakage analysis.  

Table 9.15 below shows the optimised level of active leakage control to achieve headroom 

targets in AMP5 . 

Table 9.15: AMP5 ALC leakage reductions 

WRZ 
Total ALC Leakage 
Reductions  (Ml/d) 

Birmingham 10 

East Midlands 4 

Forest & Stroud 1 

Oswestry 0 

Severn 21 

Staffs & E Shropshire 2 

Company 38 

 

9.5.1.5 Mains Renewal  

STWL integrated approach to supply demand and serviceability is outlined in chapter 14 of the 

WRMP. STWL overall mains renewal investment programme is driven by the need to maintain 

serviceability and the long term benefits of reducing future leakage increases due to network 

deterioration.  

STWL water infrastructure and supply demand model produces the least cost plan to meet all 

serviceability and supply demand constraints and drivers. The model outputs produce mains 

renewal expenditure forecasts that deliver benefits in two key areas; 

� Maintenance: Expenditure needed to maintain the fabric of STWL trunk main and 

distribution systems, maintain serviceability, and off-set the natural rate of rise of leakage 

attributable to deterioration of STWL water mains and communication pipes. 

� Supply Demand: Expenditure needed to generate a reduction in leakage in order to 

address a deficit in STWL supply demand balance. Mains renewal is one of a number of 

leakage control measures available to reduce leakage and off-set the impact of rising 

leakage from customer supply pipes.  

STWL AMP4 mains renewal programme was driven by the need to reduce deterioration of the 

network in order to maintain serviceability. Analysis of all DMAs renewed during AMP4 has 

shown that, on average, STWL see an immediate leakage reduction of 17% following mains 

renewal. Through better targeting of DMAs, STWL have shown that STWL can improve this 

immediate leakage saving to over 40%.  

Figure D below shows reductions in burst frequency on all asset types, pre- and post- mains 

renewals. 
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Figure D: Asset repairs pre and post mains renewal 

 
 

This reduction in burst frequency implies that in the long-term there will be a significant and 

ongoing leakage saving arising from mains renewal. STWL have refined STWL mains renewal 

selection process, to target groups of pipes with a potential high rate of rise in leakage (or burst 

frequency) rather than current high levels of leakage. These areas can usually be effectively 

managed using traditional leak detection and repair processes. However, the long term costs of 

maintaining leakage at target levels could make them suitable renewal candidates; this is taken 

into account through STWL current selection processes.  

STWL have also observed an increase in customer supply pipe leaks arising following 

replacement of mains and communications pipes which is a consequence of disrupting the 

network (re-valving, recharging etc.). Figure E below shows the observed increase in supply 

pipe leakage immediately following mains and communications pipe replacement in a number 

of STWL DMAs. 

Figure E: Increase in rates of supply pipe leakage following mains replacement 

 

 

It is likely that leakage is increasing on localised, non-replaced assets and that achieving “zero” 

leakage through asset renewal cannot be realistically achieved unless the whole network, 
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including supply pipes, is renewed. However, increasing mains renewal can deliver significant 

leakage savings over the long-term through reducing the rate of network deterioration. STWL 

estimate the total leakage saving arising that would result from the renewal programme STWL 

have proposed to Ofwat to be over 145 Ml/d by 2035. 

In its 2009 final determination, Ofwat made no allowance in price limits for that element of the 

AMP5 mains renewal investment that STWL proposed would deliver AMP6 and AMP7 leakage 

benefits. In the short term STWL believe STWL can compensate for this by even further use of 

pressure management in AMP5 to prevent leakage deterioration. But longer term, STWL will 

require an increase in mains renewal investment in AMP6 if STWL are to achieve STWL 25 

year leakage target profile. 

Figure F: Cumulative leakage savings delivered through mains replacement 

 

In the long term the transfer of ownership of customer supply pipes to water companies is 

essential for the cost effective control of leakage. STWL Strategic Direction Statement sets out 

STWL support for this strategy and STWL intention to actively lobby for a change in legislation 

to make this happen. 

 

9.5.1.6 Pressure Management  

Options to reduce leakage through implementation of further pressure management have been 

considered within STWL investment optimization modelling. Pressure management is selected 

in AMP5 as part of the least cost solution to offset increases in leakage due to network 
deterioration. Where economic, pressure management options have been brought forward to 

AMP5, reducing by 150km the amount of mains renewal required in AMP5 to offset future ALC 

costs.  

An additional 270 pressure reducing valves (PRVs) will be pressure managed or further 

optimised using advanced pressure control techniques delivering a total leakage saving of 28 

Ml/d by 2014/15. Figure F below shows cumulative long-term pressure management benefits 

achieved by preventing leakage deterioration that results from aging mains and customer 

supply pipes. 
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Figure F: Leakage Savings Delivered by Pressure Management 

 

 

Reducing system pressures is one of the quickest methods of reducing leakage across a wide 

area.  Additional factors that must be taken into account when implementing pressure 

management include burst frequency benefit, maintenance, risk of  poor pressure problems and 

the reduction in the noise signature of leaks (making them more difficult to locate). The Fire 

Service also perceives a reduction in available fire-flows following pressure reduction. 

STWL currently actively manage around 2600 PRVs of which 80 are flow-modulated. 

Approximately 3100 are installed. Around 60% of properties are subject to some form of 

pressure management.  

Further DMA level pressure management opportunities require detailed investigation. A number 

of schemes have been identified through focused assessments of leakage, network and 

pressure information.  These studies have also identified sub DMA pressure management 

opportunities. In addition to the assessment of new schemes STWL are currently reviewing 

further opportunities to deploy advanced PRV controllers, such as flow and closed loop 

pressure modulation.  STWL will seek to establish robust cost benefit understandings for these 

technologies prior to their wider deployment.  
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10.1 Introduction  

 

This section looks at the cumulative impacts of the implementation of the final short listed 
schemes.  

 

10.2 Cumulative Effects of WRMP Schemes  

 

Table 10.1 represents the 7 ‘supply-side’ management schemes identified as preferred options 

for inclusion in the Final WRMP, and identifies the WRZ within which the scheme falls. The 

table also includes the customer-side and distribution-side management schemes included in 

the WRMP. 

Table 10.1: Proposed WRMP Schemes included in the Final SEA Environmental Report 

Scheme  

No.  Description Main Strategic Option  Relevant WRZ 

DM1 –
DM9 

Promotion of household retrofit and other 
appropriate water efficiency options  

Customer  All  

141 - 147 
Leakage control through combination of 
active leakage control, mains replacement 
and pressure control  

Distribution  All  

M1 
Annual 10,000 per annum household 
metering  

Customer  WRZ6: East Midlands  

14 
DVA duplication – Kings Corner to 
Hallgates. Additional support to the 
east/west link  

Distribution  
WRZ3: Severn  
WRZ6: East Midlands  

75 Prescribed flow review River Leam Supply WRZ3: Severn 

76 Norton ASR] Supply WRZ3: Severn 

150 Edgbaston BH Supply WRZ3: Severn 

151 Highters Heath ASR Supply WRZ3: Severn 

154 Minworth ASR Supply WRZ3: Severn 

153 Milton Borehole Trent Transfer  WRZ6: East Midlands 

157 Whitacre ASR  WRZ3: Severn 

 

 

Overall it can be concluded from the results of the assessments of the final schemes detailed in 

Chapter 9, that cumulatively, the implementation of the proposed WRMP schemes will have 

minimal effects on the environment.  

10 Cumulative Effects  
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Several of the schemes focus specifically on water conservation and improving the efficiency of 

water use. Of those schemes, DM1-DM9 and leakage control measures (schemes 141-147)will 

be implemented across the STWL region. DM1-DM9 promotes household retrofit and other 

appropriate water efficiency options. These types of schemes will have a positive effect in terms 

of encouraging customers to use water more efficiently and increasing the amount of water 

available from existing abstractions. Successful implementation of these schemes has been 

identified as being sufficient to maintain the demand/supply balance for the next 25 years in 

WRZ1: Oswestry and WRZ5: Forest and Stroud.  

However, investigations into the remaining WRZs (WRZ2: Staffordshire and East Shropshire, 

WRZ3: Severn, WRZ4: Birmingham and WRZ6: East Midlands) as part of the preparation of the 

WRMP, have found gaps in the supply/demand balance in these zones. Consequently it was 

determined that DM1 and leakage control alone would not be sufficient to fill these gaps and 

therefore other schemes would be required. The third scheme that focuses on water efficiency 

is metering penetration. It is proposed that efforts to increase metering penetration will be 

focused in the East Midlands WRZ and the Staffordshire and East Shropshire WRZ, but will be 

applied to the whole of the STWL region. This will help to encourage further water conservation 

and efficiency in the main zones where the current high demand for water looks set to continue 

in the future.  

Two new groundwater schemes, four ASR schemes, and a scheme which will review 

prescribed flow requirements have been included in the Final WRMP. These ‘supply’ side 

schemes have been assessed as part of this Final SEA Environmental Report and will mostly 

benefit the Birmingham and Severn WRZs.  

Edgbaston Boreholes (150) will use the available capacity in the Birmingham GWMU for the 

Birmingham area (a recognised growth point) and will enable more water to be deployed to the 

Severn WRZ. This will provide more water to meet the demand for supply in the Severn WRZ, 

in particular the identified growth points of Coventry and Worcester  

The ASR schemes (Highters Heath (151), Minworth (154), Norton (76) and Whitacre (157)) are 

designed to store surplus treated water within deep aquifers. Highters Heath ASR will store 

excess water from Frankley during surplus resource and low demand periods in the deep 

Sherwood Sandstone Aquifer beneath Highters Heath DSR. The aim of this scheme is to 

enable supply during high demand periods, droughts or outages, by re-abstracting treated 

water and deploying it into the Birmingham and Severn WRZs, subject to marginal chlorination. 

Minworth ASR will also store surplus water from Frankley during low demand periods in the 

deep Sherwood Sandstone Aquifer beneath Minworth WTW. During high demands/droughts 

this water will be re-abstracted and deployed into the Birmingham low level control system, 

allowing an equivalent amount of water to be deployed into the Severn Zone from Frankley, via 

existing links. Norton ASR scheme will store excess water from Frankley during low demand 

periods in the deep Sherwood Sandstone Aquifer.  Whitacre ASR scheme will store excess 

water from Whitacre or other strategic grid treatment works during surpluss resource / during 

low demand periods in the deep Sherwood Sandstone Aquifer.  All of these schemes will 

deploy water, thus securing supply, in the Birmingham and Severn WRZs. 

Three of the ASR schemes involve the storage of surplus water from Frankley WTW. Therefore 

there could be impacts associated with the maintenance of the infrastructure at this WTW due 

to the cumulative treatment and distribution of all four schemes.  These ASR schemes will use 

surplus raw water from the Elan Valley (River Wye) and Trimpley (River Severn). Therefore 

measures should be implemented to ensure that only surplus water is used from these 

locations, to prevent adverse impacts on the protected sites and species such as the River Wye 

SAC from the impacts of the cumulative abstraction of all four schemes. 

All four of the ASR schemes are within different aquifer groundwater management units in or 

close to Birmingham.   The effects of injection are unlikely to have a cumulative impact on any 

one area.  Although the aquifers to be utilised are for the most part confined beneath low 

permeability materal consideration should be given to the potential to increase the risk (if any) 

of localised flooding within the Birmingham area. The groundwater levels in some areas of 

Birmingham are currently rising due to a reduction in the number of industrial abstractions from 
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this groundwater, therefore measures should be taken to ensure the addition of all four 

schemes does not exacerbate this further.  

The Milton Borehole to Trent Transfer scheme is likely to increase the amount of deployable 

output to the East Midlands WRZ. As this scheme is based on enabling the utilisation of an 

existing license, this will have a positive effect on helping to close gaps in demand/supply in the 

East Midlands without requiring any additional abstraction licences (although the licence will 

have to be varied for the new use which will see a time limit imposed and possibly a reduction).  

In addition to these groundwater / ASR schemes, scheme 75; Prescribed Flow Review (River 

Leam) proposes a permanent reduction in the prescribed flow on the River Leam, resulting in a 

potential source deployable output gain of 5 MI/d. This scheme will increase water availability 

upstream of the Princes Drive Weir, allowing STWL several alternatives to increase the volume 

and flexibility for public water supply in the Severn WRZ. 

Although not classified as a ‘supply’ scheme but instead a ‘distribution-side’ management 

scheme, the DVA Duplication (Kings Corner to Hallgates) will also have a positive effect in the 

East Midlands and the Severn WRZ in terms of securing additional water supply. The main aim 

of the DVA Duplication is to construct a 33km pipeline to increase the capacity of the DVA to 

allow the maximisation of the production capacity of the WTWs to the north of the River Trent. 

This would enable more water to be directed from the Derwent Valley to Hallgates reservoir, 

from where water would be fed into the strategic grid for distribution across the East Midlands 

zone. The scheme would also make available an additional 40Ml/d to the East Midlands WRZ 

and 20Ml/d for distribution into the Severn zone via the east/west strategic link and no changes 

to the current abstraction licences are required.  However there will be an increase in the actual 

abstraction from the River Derwent. 

Cumulatively in terms of the effects on the environment, most adverse effects are related to the 

infrastructure works associated with the schemes. Whilst some of the schemes are very large 

and would involve significant development e.g. installation of 33km of pipelines and 

construction of new disinfection units for the ASR schemes, it is expected that the majority of 

effects will be fairly localised and short term. Therefore cumulative effects on the environment 

associated with infrastructure or the construction phase of these schemes are not expected to 

be significant.  

The effects of the increased abstraction on groundwater and river levels are also not expected 

to be significant. All schemes that have been proposed have been investigated in detail with 

regard to the capacity of the identified resources to accommodate an increase in abstraction. 

The customer side management and leakage reduction schemes are evenly distributed across 

the STWL region, and where possible schemes have been identified that aim to improve and 

maximise the productivity of existing abstractions and WTWs, rather than create new 

abstractions. Where a groundwater scheme has been proposed, it has been located where 

additional resources are available or where net environmental or social benefit is acceptable, 

i.e. there is evidence of excess water in the Birmingham GWMU. The ASR schemes are one of 

the most environmentally friendly schemes that could be applied as ‘supply’ options. There will 

be minimal infrastructure necessary for these schemes and will largely involve the movement of 

water between seasons and as water availability and demand dictates. 

In terms of increased or new abstractions from rivers, the Prescribed Flow Review of the River 

Leam will allow more water to be taken from the River Leam. Although this specific scheme 

proposes a permanent reduction in the prescribed flow on the River Leam, research suggests 

that the reduction in flow is unlikely to have detrimental environmental effects. The decrease in 

wetted perimeter translates into a reduction of less than 1%. This scheme will result in more 

deployable water and a greater security of supply for the public in the Severn WRZ.  

 

10.3 Cumulative effects of the WRMP with other plans and programmes 

 

This section considers that the effects of an individual plan may be insignificant when viewed in 

isolation, but may be significant when viewed in combination with the effects of other plans, and 

the effects of probable future plans. By themselves, the proposed schemes within the STWL 
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WRMP do not represent significant environmental effects; however, when combined with the 

proposed schemes in WRMPs for other water companies, some cumulative impacts may occur. 

This is likely to occur where different water companies are planning to utilise the same 

resource, for example surface water abstraction from the River Severn. In isolation, additional 

abstraction from this water resource may not lead to low flows, but if water companies are 

unaware of what the other is planning, if several companies abstract from the River Severn this 

could lead to harmful environmental effects with very negative consequences for associated 

habitats and species. Although detail is not presented at this stage, this section aims to briefly 

discuss schemes that water companies are proposing that cumulatively may have negative 

environmental effects on receptors such as water resources. It is possible that the schemes 

presented in Table 10.2 may have cumulative effects with each other or with schemes 

presented in this report: 

Table 10.2: Water companies proposed schemes with the potential for cumulative environmental 

effects. 

Welsh Water 

A brief analysis of Welsh Water’s WRMP notes several schemes, including: Upgrade of Mynydd Llandegai water 

treatment works with increased abstraction from Marchlyn Bach reservoir (North Eryri/Ynys Mon), New 

groundwater abstraction to feed Penybont water treatment works (Tywyn Aberdyfi) and a New trunk main 

transfer from Hereford WRZ (Vowchurch). Although cumulative effects as a result of implementation of these 

schemes alongside STWLs schemes cannot be identified at this stage, it is unlikely that there will be significant 

cumulative effects. Only abstractions from the R Wye catchment may have a cumulative effect 

South Staffs Water 

Proposed schemes identified as part of South Staffs Waters WRMP are particularly important as this region falls 

within STWLs supply boundary. Although a detailed assessment has not been conducted as part of this SEA, the 

following scheme has been flagged as having potential cumulative effects: 

Conjunctive use of surface and groundwater 

The scheme involves using more River Severn water when it is available during winter and spring, cutting back on 

groundwater. In summer and Autumn using additional groundwater to support Hampton Loade Treatment Works  

when it is restricted by licence conditions. 

Bristol Water 

Although a detailed assessment has not been conducted as part of this SEA, the following schemes detailed in 

Bristol Waters dWRMP have been flagged as having potential cumulative effects: 

Preferred Option - S001 Cheddar Reservoir: A significant impact through its three year construction period, the 

site is currently open land on the edge of the Mendip Hills AONB.  

S002 Severn Spring and Transfer (not a preferred option but one which could have negative cumulative 

effects if implemented in the future): There is an indirect increase in efficiency, and reduction on use of resources, 

though the development of a source of water that can be used for non potable purposes thereby displacing 15Ml/d of 

raw water taken from the River Severn via the Sharpness canal allowing the better quality water to be used for 

potable supply. There would be a significant charge for both the raw water to be purchased from Railtrack and the 

operating charges for a main attached to the Second Severn Crossing (SSC). If it is not possible to use the SSC to 

carry the pipeline, the main would need to be laid in the bed of the Severn estuary. Bristol Water has not discussed 

the use of this water with the Welsh Assembly Government at this early stage. STWL understand that Welsh Water 

have also considered use of the Severn spring as one of their supply options as have Severn Trent (identified as 

scheme 158 Sudbrooke to Whaddon). 

Preferred Option - S017 Southern Sources Upgrade (unconsolidated) 

Preferred Option - S012 Docks - Barrow Transfer Scheme 

Thames Water 

A brief analysis of Thames Waters WRMP suggests several groundwater and surface water schemes including: 

ELRED groundwater, Kidbrooke artificial recharge of groundwater, Northern New River 1 groundwater, Goring Gap 1 

groundwater, Lambourn Down groundwater, Goring Gap 3 groundwater, Goring Gap 2 groundwater and Culham 

surface water. It also details potential Reservoirs - Abingdon 150Mm3 (London) / Abingdon 150Mm3 (SWOX). 
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Although uncertain at this stage, it is unlikely that there will be significant cumulative effects as a result of 

implementation of these schemes alongside STWLs schemes. 

Wessex Water 

East resource zone - Option 102. The development of a new groundwater source in the Downton area of the 

Hampshire Avon catchment to cover the surface water sustainability reductions in the Salisbury area and meet the 

supply demand deficit in the east resource zone. In addition, an existing water treatment works near Ringwood will 

be reconstructed. 

North resource zone - Option 11.2c. The development of a new 20 Ml/d surface water source on the Bristol Avon 

river to cover the sustainability reductions in the Wylye valley and meet the supply demand deficit in the north 

resource zone. 

Anglian Water 

Over 50 individual schemes were assessed in the first stage and feedback on the potential environmental effects 

provided to the WRMP team. Many of these are customer-side management schemes, and although there is not 

sufficient detail on the remaining schemes to assesses whether there will be cumulative effects, it is unlikely that 

there will be effects with these schemes situated in the east of England.    

Yorkshire Water 

Like the other water companies, Yorkshire Water list many customer-side and distribution management options that 

are feasible (including leakage control, mains replacement, and pressure control and water conservation). Feasible 

resource options include; reservoir dam height raising, new resources (e.g. Tees transfer) and new or refurbished 

water treatment works. The major component of the solution is the development of the existing treatment works on 

the River Ouse. This expansion will provide increased resilience and flexibility of the grid supply system and it is not 

expected that utilising the full licence on the River Ouse will have unfavourable cumulative effects. If however, other 

options become necessary in the future, for example, e.g. River Trent Abstraction, then possible cumulative effects of 

these options should be investigated further.  

United Utilities 

United Utilities presents a long list of feasible options, many of which are customer-side and distribution management 

options. A brief review of the options suggests that there are unlikely to be negative cumulative environmental effects 

even though there are some options, for example, that involve abstraction from the River Derwent.  

 

Many of the proposed schemes detailed in water companies WRMPs will have negative short 

term construction effects, particularly as a result of the construction or replacement of pipelines 

and WTWs. Cumulatively these effects are not likely to be significant, particularly if sufficient 

mitigation measures are put in place. In fact, the schemes involving mains replacement and 

leakage control will have significant positive effects on human health and reduce the future 

pressure on water resources. 

The ‘supply’ schemes, however, may have negative cumulative environmental effects if water 

from the same resource is abstracted at the same time for different areas. For example, Bristol 

Water’s scheme S002 Severn Spring and Transfer proposes to use the same source as 

scheme 158 (in STWL’s constrained list within the Final WRMP). Scheme 158 has not, 

however, been selected as one of the preferred schemes and so this is will not have cumulative 

effects. 

It is difficult at this stage to provide a more comprehensive, detailed assessment, but a brief 

study of the preferred options of surrounding Water Companies WRMPs concludes that it is 

unlikely that a combination of options will cause significant cumulative negative effects. The 

majority of schemes are located on different resources, the United Kingdom experiences 

relatively ample rainfall, and abstracted volumes are largely controlled by statutory bodies such 

as the EA.  

It is possible that the most likely effects may be experienced by the larger rivers such as the 

River Severn or River Trent. These are large water resources and are accessible to several 

different water companies. If water companies propose similar schemes, abstracting from the 



AECOM STWL WRMP Strategic Environmental Assessment (SEA) Final Environmental Report 149 

 149 

 

same resources, this may result in potential cumulative effects. Thus, during the operation of 

such schemes, all participants should be aware of potential cumulative environmental effects. 

During dry periods additional flow augmentation to the affected rivers may be necessary to 

minimise and or avoid adverse effects on the environment. Avoidance of these negative 

cumulative effects is particularly important where there are downstream designated sites such 

as the Severn Estuary SPA, SAC and Ramsar Site. However it is expected that such schemes 

would require agreement with the EA, who regulates flow in many rivers including the River 

Severn and are involved in the modelling of the River Severn. In addition to regulation by the 

EA, many of these schemes will require Environmental Impact Assessments or will be subject 

to other methods of environment control. Further investigation into schemes may be required 

prior to implementation, particularly in regard to specific UK legislation e.g. Conservation of 

Habitats and Species Regulations 2010 and Wildlife and Countryside Act 1981 (as amended), 

due to the potential effects that the additional abstraction from the River Severn would have on 

the Severn Estuary. 
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11.1 Introduction 

 

As part of the SEA process (Stage E), a monitoring framework should be established to assess 

potential effects due to implementation of a plan. As the STWL WRMP contains a number of 

proposals for water supply schemes which involve development over the period to 2035, it is 

important to monitor the effects of this Plan, particularly in relation to the key environmental 

objectives of the Plan. Monitoring of each 8 schemes will allow the Plan to be reviewed as 

necessary to ensure that it remains up to date and relevant to the needs of the people and the 

environment within the STWL region. 

 

11.2 Importance of Monitoring 

 

Monitoring is important for identifying whether the WRMP is having an adverse effect on the 

environment. In the event that adverse effects are identified then these need to be addressed. It 

is also important to monitor the predicted positive effects to check whether the predicted effect 

is actually occurring. Future reviews of the WRMP and other related plans will also need to take 

into account any adverse effects or trends identified during monitoring so that future policies, 

proposals or strategies can either be rejected or modified accordingly. 

In addition to the identification of any adverse effects of the WRMP following its implementation, 

monitoring is also important for obtaining information to fill any gaps in the baseline; reducing 

uncertainties; and testing the accuracy of the predictions. Information on positive effects can 

also be used to enhance the performance of future plans, policies and strategies. 

 

11.3 How to Monitor 

 

Monitoring is an ongoing process, undertaken continuously for the duration of the 

implementation of the WRMP and usually involves the use of indicators or targets. An ‘indicator’ 

is a measure of how the ‘baseline’ has changed and is a means of checking whether the 

WRMP is performing as predicted. Given that indicators are used to monitor whether the 

WRMP plan is performing as predicted they are usually based upon information that will be 

directly affected by the implementation of the WRMP.  

The methods used for monitoring vary according to the type of indicators that are being used. 

Indicators may comprise both quantitative (facts and figures) and qualitative (descriptive) 

information. Changes in quantitative information (facts and figures) can be measured through 

the use of data capture, interrogation and management systems. However, it is important that 

the interpretation of the quantitative ‘data’ accurately represents what is happening on the 

ground, as ‘numbers’ can sometimes be misleading. 

The indicators developed during Scoping Process, Stage A, have been reviewed for the 

purpose of this monitoring framework. Certain elements of the Plan will be easier to monitor 

than others. It is assumed that a number of these indicators will be collated on a year by year 

basis, for example, the population numbers within each Water Resource Zone or the Per Capita 

domestic water consumption (litres / head / day). Other aspects may only be assessed against 

trend data collected over a period of time and may be less frequent. To achieve this, a limited 

number of indicators to monitor each of the SEA objectives have been identified.  

 

11 Monitoring  



AECOM STWL WRMP Strategic Environmental Assessment (SEA) Final Environmental Report 151 

 151 

 

 

11.4 Indicators and Targets 

 

An initial set of indicators and targets (where possible) have been identified for each of the SEA 

objectives and criteria. The indicators and targets will be used to indicate adverse and/or 

beneficial change using quantified measures of performance.  

The indicators and targets relate, where possible, to the baseline information collected so 

comparisons between the present situation within STWL’s region, and that predicted for the 

future can be made. This has not been possible in every case. However, this approach does 

ensure that the indicators and targets are relevant to STWL’s region and the SEA objectives. 

They should be measurable over the time period for which the WRMP is to be adopted and 

should relate to the significant effects that have been identified as part of the assessment. 

It is important that indicators and targets are SMART: 

� Specific 

� Measurable 

� Achievable 

� Relevant 

� Time bound 

In addition, STWL have Key Performance Indicators (KPIs) that are used to monitor 

performance and to evaluate investment options against the PR09 Business Plan. The relevant 

KPIs have been considered within the SEA and incorporated where appropriate. 

Where possible, ‘output indicators’ have been identified and presented. However, some 

‘process indicators’ have been incorporated to take account of on-going initiatives being 

undertaken by STWL. Further development of indicators and targets is likely to be necessary 

during the appraisal process 

It is acknowledged that a robust monitoring process will be needed to meet the requirements of 

the implementation of the WRMP. The indicators deemed relevant to the WRMP and through 

which each of the main objectives will be monitored against have been listed below in Table 

11.1. The table also outlines the monitoring technique and the sources of the data. 

 

11.5 Discussion and Recommendations 

 

Indicators have been identified for all SEA Topics and are discussed below.  

 

11.5.1 Biodiversity 

 

‘Maintaining, restoring and enhancing biodiversity as a component of healthy ecosystems’ will 

most likely be more difficult to monitor than other objectives under biodiversity due to its broad 

nature. No indicators have been identified under this objective that are easily available from 

bodies such as Natural England or the EA. In order to be able to monitor this objective, a very 

broad spectrum of baseline surveys would initially be recommended, to ascertain the current 

level of biodiversity at key identified sites within the STWL region. In the future, sites that are 

recognised to be of importance for their biodiversity, and those sites which are identified to have 

excellent opportunities to enhance biodiversity within the locality could be targeted for 

monitoring to achieve this objective.  

A cost effective approach to such ecological monitoring surveys is to set up a rolling bi-annual 

survey schedule, whereby specific species surveys (usually those which are good indicators of 

biodiversity) are chosen, and then a proportion of those surveys undertaken every other year. 

The advantage of utilising this ‘rolling’ method is the creation of comparable data sets for 

specific sites, allowing a number of years for the enhancement methods to take effect. The 
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results would, should there be no adverse effects on the environment, be shown as an increase 

in the number of species which have been targeted.  

An example of possible surveys includes: 

Key species surveys identified: Breeding birds, reptiles, odonata (dragonflies & damselflies), 

invertebrates. 

Survey schedule: 2009 – birds and reptiles 

    2010 – odonata and invertebrates 

    2011 – birds and reptiles 

Any other specific surveys can be undertaken as and when required for individual sites (e.g. 

great crested newt or bat surveys). 

 

11.5.2 Human Beings 

 

The Human Beings objective may be addressed using the current set of STW KPIs. These KPIs 

address the requirements of monitoring for the SEA process and therefore no additional 

indicators have been identified. 

 

11.5.3 Land use and Land Management  

 

Maintain, restore and enhance the physical environment. No indicators have been identified for 

this objective due to its very broad nature. Possible indicators may be out of STWL’s remit and 

be more manageable at a local level. In addition, several factors interact to cause changes to 

the physical environment and therefore it is difficult to measure the impact of STWL’s activity 

alone. For example, farming methods, STWL’s water abstraction, non-STWL water abstraction 

and natural events (such as floods) will interact to alter the physical environment (particularly 

rivers).  

 

11.5.4 Water 

 

In terms of monitoring water quality, the EA monitors the identified indicators, for example 

nitrate and phosphate levels, % of rivers at risk of not meeting ‘good ecological status’ and 

nitrate vulnerable zones.  

It may be more difficult to ensure water resources are managed and utilised sustainably due to 

the complexities of determining sustainable water use. It is suggested that the CAMS 

documents should be used as a reference as most issues surrounding water resource use are 

monitored via CAMS. As determining sustainable use is complex, it is possible that to monitor 

this objective, the use of a combination of objectives and indicators across the board (i.e. within 

water, human beings etc) may be used.  

 

11.5.5 Air and Climate 

 

In terms of air and climate, the identified indicators may be measured by STWL on an annual 

basis as part of their KPIs. Although some of the indicators are for STWL as a whole, it would 

be more beneficial, within this objective as part of this SEA, to monitor aspects to do with water 

supply only. Although this may not be possible at this stage, this may be thought about for 

future monitoring purposes. 
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11.5.6 Archaeology and Cultural Heritage 

 

Indicators under Archaeology and Cultural Heritage are more difficult for STWL to monitor and 

therefore need to be kept applicable. Information provided by English Heritage on an annual 

basis that would reflect the effects of implementation of the WRMP on the STWL region would 

be welcomed and would assist in future monitoring frameworks. STWL should strive for 

adherence to objectives associated with World Heritage Site Management Plans. In addition, as 

a number of proposals for water supply schemes involve development, the number of schemes 

requiring archaeological investigations or archaeological mitigation strategies (preservation by 

design and/or archaeological recording) prior to approval could be considered. Many aspects 

relating to archaeology and cultural heritage may be monitored within this indicator, possibly at 

a more local / EIA level. 

 

11.5.7 Landscape, Townscape and Visual Amenity 

 

As with archaeology and cultural heritage above, changes to landscape, townscape and visual 

amenity is more difficult to monitor due to the abstract nature and complexities of these 

features. The indicators suggested may be the best way to measure the quality and 

distinctiveness of the regions landscapes and townscapes. 

 

11.5.8 Conclusions 

 

It is important that STWL strives to integrate monitoring the implementation of the WRMP to 

assess significant effects (beneficial or negative). This approach provides a defined process 

and timeframe, and also establishes responsibilities for monitoring in the future. It may be built 

on and reviewed as an iterative process with the progression of AMP periods, the development 

of Water Resources Management Plans and the development of water supply alternatives in 

the future. 

 

11.6 Proposed Monitoring Report  

 

STWL will be expected to produce a monitoring report to assess effects of implementation of 

the WRMP. The monitoring report should, in particular, focus on detailing effects relevant to the 

implementation of specific schemes. As detailed within this chapter, sources of data may be 

from key national, regional and local datasets held by statutory bodies, internet searches or 

baseline surveys. Where possible data should be taken from an existing source.  
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Table 11.1: Monitoring Framework 

SEA Objectives SEA Indicator 
Type of 

Data 
Format of Data 

Monitoring 

Techniques 
Source of Data Review Timescale 

Biodiversity 

1 

Maintain, restore and 
enhance designated 
sites and protected 
species 

% of water related sites meeting favourable 
conservation status relative to the condition of 
species and habitat features. 

Quantitative Statistics 
Review information 
collected for baseline 
summary 

Environment 
Agency / Natural 
England/ CCW 

Should be reviewed 
every AMP period (5 
years). Also as, and 
when, new data 
becomes available. 

% of water related SSSIs within the STWL region 
meeting PSA target (England) 
% of Welsh SSSIs in favourable condition (Wales) 

Area of land designated as Sites of Special Scientific 
Interest in favourable condition. 

Quantitative Statistics 
Review information 
collected for baseline 
summary 

Local Wildlife 
Trusts / Natural 
England 

Changes in the types and areas of conservation 
designations covering the STWL area. 

Qualitative Description 
Review information 
collected for baseline 
summary 

Natural 
England/CCW 

Should be reviewed 
every AMP period (5 
years). Changes to condition of National Nature Reserves. 

Condition of protected species populations and their 
habitats. 

Qualitative/
Quantitative 

Description/ Statistics 
or individual surveys 
conducted by 
consultants / 
developers 

Review information 
collected for baseline 
summary 

Environment 
Agency / Natural 
England/ CCW 

Based upon surveys 
conducted within the 
area by local 
authorities / 
consultants / 
developers not within 
a specific timescale or 
related to the WRMP 

2 

Maintain, restore and 
enhance nationally 
threatened UK 
Biodiversity Action Plan 
(BAP) Assets 

Changes in area and / or quality of BAP habitats as a 
result of water resource schemes (including 
contribution to UK BAP targets). Qualitative/

Quantitative 
Description/ Statistics 

Review information 
collected for baseline 
summary 

Internet searches 
for LBAP updates / 
Natural 
England/CCW 

Should be reviewed 
every AMP period (5 
years). 

Changes in numbers / populations of BAP species as 
a result of water resource schemes (including 
contribution to UK BAP targets). 

3 

Maintain, restore and 
enhance biodiversity as 
a component of healthy 
ecosystems 

None noted (See previous discussion for more detail) 
Needs to be 
identified 

N/A Needs to be identified 
Needs to be 
identified 

Needs to be identified 

Human Beings 

4 

To provide and maintain 
sustainable water 
supplies for all end 
users 

Population number within each WRZ. 

Quantitative Statistics 
Review information 
collected for baseline 
summary 

Census data 2001 
/STWL/ Office for 
National Statistics/ 
County Councils 

May be reviewed 
annually. 

Number of new houses built within the region. 

Type / No. of people occupancy new homes built. 
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SEA Objectives SEA Indicator 
Type of 

Data 
Format of Data 

Monitoring 

Techniques 
Source of Data Review Timescale 

Per capita domestic water consumption litres/ head/ 
day. 

Household water use. 

No indicators found for ‘ensuring that interruptions to 
supply are minimised’? 

Statistics N/A Needs to be identified 
Needs to be 
identified 

Needs to be identified 

5 

To reduce demand for 
water by encouraging 
wide ranging water 
conservation measures 

Average household usage. 

Quantitative Statistics 
Review information 
collected for baseline 
summary 

STWL 
Should be reviewed 
every AMP period (5 
years). No. of households with metered water supply. 

6 
Maintain and improve 
sites utilised for 
recreation and amenity 

No. of Salmonid fisheries within each WRZ or CAMS 
area. 

Quantitative Statistics 
Review information 
collected for baseline 
summary 

Environment 
Agency 

Every AMP period (5 
years). 

No. of important fisheries utilised for angling within 
each WRZ or CAMS area. 

No. of navigable rivers within each WRZ or CAMS 
area. 

Land use and Land Management 

7 
Maintain, restore and 
enhance the physical 
environment 

None Noted (See text above for more detail) 
Needs to be 
identified 

N/A Needs to be identified 
Needs to be 
identified 

Needs to be identified 

Water 

8 
Protect and enhance 
water quality 

% of rivers classed as A or B i.e. very good or good 
water quality. 

Quantitative Statistics 
Review information 
collected for baseline 
summary 

Environment 
Agency 

Annual 

% of rivers meeting their RQO. 

% of rivers classified as grade 1 or 2 i.e. very low 
nitrate / phosphate levels or low nitrate / phosphate 
levels. 

Number of raw water supply sources within areas 
designated as Nitrate Vulnerable Zones. 

% of water bodies at risk of not meeting ‘good 
ecological status’ by 2015. 

Quantitative Statistics 
Review information 
collected for baseline 
summary 

Environment 
Agency 

Annual 

9 

Ensure water resources 
are managed and 
utilised in a sustainable 
way 

None Noted 
Needs to be 
identified 

N/A Needs to be identified 
Needs to be 
identified 

Needs to be identified 

No of rivers at risk of low flows 
Quantitative Statistics 

Review information 
collected for baseline 
summary 

Environment 
Agency 

Annual 
No of rivers at risk of failing to meet WFD objectives 
because of low flows 

Water availability for water dependant habitats, 
especially designated sites. 

Quantitative Statistics 
Review information 
collected for baseline 
summary 

Environment 
Agency/Natural 
England/ CCW 

Should be reviewed 
every AMP period (5 
years). 
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SEA Objectives SEA Indicator 
Type of 

Data 
Format of Data 

Monitoring 

Techniques 
Source of Data Review Timescale 

Volume / duration / level of leakage. Quantitative Statistics 
Review information 
collected for baseline 
summary 

STWL Annual 

10 
Plan for and 
appropriately mitigate 
the effects of floods 

Number of new STWL water supply assets at risk 
from flooding. 

Quantitative Statistics 
Review information 
collected for baseline 
summary 

Environment 
Agency/ STWL 

Annual 

Groundwater levels. Quantitative Statistics 
Review information 
collected for baseline 
summary 

Environment 
Agency 

 

11 

Plan for and 
appropriately mitigate 
the effects of drought 
 

No. of drought permit sites (surface water and 
groundwater). 

Quantitative Statistics 
Review information 
collected for baseline 
summary 

STWL Annual 

No. of days in an average year that ’hands off’ flows 
are in operation (for surface water). 

Quantitative Statistics 
Review information 
collected for baseline 
summary 

Environment 
Agency 

Annual 

Air and Climate 

12 

Increase the proportion 
of energy generated 
from renewable and low 
carbon sources 
 

Total net electricity, gas and energy use. 

Quantitative Statistics 
Review information 
collected for baseline 
summary 

STWL / 
NAEI website 

Annual 

Electricity generated from renewable energy sources 
and CHP located in the area. 

Embodied energy in new buildings 

Average energy efficiency of new buildings. 

% of new homes conforming to recognised codes for 
sustainable buildings. 

Net Energy Use per Ml water / waste water treated. 

CO2 emissions by sector / per capita. 

Energy consumption per building per occupant. 

13 

Minimise greenhouse 
gas emissions and 
reduce the carbon 
footprint of water supply 

Carbon emissions for STWL 

Quantitative Statistics 
Review information 
collected for baseline 
summary 

STWL Annual 
Carbon emissions for supplying water 

Archaeology and Cultural Heritage 

14 
Protect, manage and 
enhance the historic 
environment 

Adherence to objectives associated with World 
Heritage Site Management Plans 

Qualitative Description 
Review information 
collected for baseline 
summary 

English Heritage/ 
Cadw  

Reviewed every AMP 
period (5 years). 

Number of schemes requiring archaeological 
investigations or archaeological mitigation strategies 
(preservation by design and/or archaeological 
recording) prior to approval. 

Quantitative Statistics 
Review information 
collected for baseline 
summary 

English Heritage / 
Cadw 

Reviewed every AMP 
period (5 years). 
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SEA Objectives SEA Indicator 
Type of 

Data 
Format of Data 

Monitoring 

Techniques 
Source of Data Review Timescale 

Landscape, Townscape and Visual Amenity 

15a 

Protect and enhance the 
quality and 
distinctiveness of the 
regions landscapes and 
townscapes 
 

Number of new schemes within or visually adjacent to 
nationally protected designated landscapes. 

Quantitative Statistics 
Review information 
collected for baseline 
summary 

English Heritage / 
Cadw 

Reviewed every AMP 
period (5 years). 

Number and area of designated landscape areas. 

Adhering to objectives of AONB Management Plans. Quantitative Statistics 
Review information 
collected for baseline 
summary 

English Heritage / 
Cadw 

Reviewed every AMP 
period (5 years). 
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The conclusion from the Strategic Environmental Assessment (SEA) is that the STWL Final 

WRMP 2010 overall will be able to secure future water supplies across the region with minimal 

effects on the environment.  

The options/alternative and schemes put forward within the Final WRMP aim to maintain the 

existing supply demand balances in certain WRZs through promoting water conservation and 

efficiency measures and improving leakages.  

In some WRZs where gaps in the supply demand balance have been identified, additional 

water metering schemes have been introduced to try and encourage further water efficiency 

amongst customers by raising awareness of the costs (financial) associated with water use.  

Where water efficiency measures, improvement to leakages and metering are insufficient to fill 

projected future gaps in the supply demand balance, STWL have had to identify a number of 

distribution and supply schemes.  

The distribution scheme (14: DVA Dup, Kings Corner to Hallgates) seeks to improve the 

efficiency with which water is distributed within the WRZs and across the region as a whole. 

Ultimately this will enable STWL to redistribute water abstracted from existing sources and 

under existing licences from areas where there is surplus water supply to the areas where gaps 

in the supply demand balance are greatest.  

The supply side schemes focus on improving the efficiency of existing abstractions and 

identifies new groundwater abstractions that are required to increase supply to areas where the 

gaps in the supply demand balance are greatest. 

Ultimately, all of the schemes identified will have positive effects on the environment. However, 

some of the schemes will also have short term negative effects on the environment, the majority 

of which will be associated with the laying of new pipelines, creation of new boreholes and 

construction of associated infrastructure e.g. new or modified water treatment works.   

The majority of potential negative effects will be short term and temporary  associated with and 

construction of the schemes where additional infrastructure is required and include:   

� Temporary habitat loss and species disturbance along pipeline routes and areas associated 

with new infrastructure developments 

� Temporary landscape and visual impacts associated with ground disturbance, construction 

activities and machinery/plant associated with laying of pipelines and construction of 

infrastructure e.g. WTW  

� Permanent landscape and visual impacts due to presence of new WTWs however with 

appropriate design and screening where necessary this impact could be minimised. 

� Potential loss or disturbance of archaeological features along pipeline routes and in areas 

associated with new infrastructure developments; however this impact can be avoided 

through appropriate routing studies.  

� Temporary air quality impacts associated with dust generated during construction 

� Temporary impacts from noise and vibration generated from construction activities (pipeline 

laying and borehole drilling)  

� Temporary community disturbance during construction e.g. traffic and footpath diversions 

� Land sterilisation along pipeline easement 

� Energy consumption and CO2 emissions associated with piping water and treating increased 

volumes of water  

 

 

12 Conclusion  
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However, through the implementation of appropriate environmental mitigation measures e.g. 

route selection studies and environmental surveys required under UK legislation e.g. 

Conservation of Habitats and Species Regulations 2010 and Wildlife and Countryside Act 1981 

(as amended), these potential environmental effects could be avoided or minimised. Screening 

exercises would also be required to determine whether the pipeline development would be 

subject to an Environmental Impact Assessment (EIA), further reducing the potential for any 

significant adverse effects on the environment.  Prior to the construction and deployment of new 

groundwater sources, it is envisaged that environmental investigations, including preparation of 

supporting statements for Section 32 consent application and water features survey, will be 

required. 
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