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D1. Introduction
As part of its Drought Plan 2022, Southern Water is required to undertake environmental
assessments of each of the drought permits and drought orders set out in the plan. This appendix
forms the environmental features assessment for the proposed Test Surface Water Drought
Permit. This report incorporates relevant evidence prepared for the Hampshire Abstraction Licences
public inquiry held in March-April 2018 and the agreements reached as part of the inquiry process,
as formalised in the Section 20 Agreement made under the Water Resources Act 1991. It also
reflects the revised abstraction licence issued for the Testwood abstraction following the signing of
the Section 20 Agreement. The Test Surface Water Drought Order environmental assessment is
set out in a separate document.
The environmental data presented in this document includes monitoring data recorded by the
Environment Agency and Hampshire and Isle of Wight Wildlife Trust, as set out in the S20 Test
Drought Permit/Order Monitoring Measures. This information is sourced either directly from the data
collectors or from publicly assessable data resources.

D.1.1. Drought options on the Test and Itchen
Southern Water’s resources in its Western Area are dominated by the abstractions on the Rivers
Test and Itchen at Testwood and Otterbourne, the locations of which are shown in Figure 1. The
Section 20 Agreement sequence of drought actions is summarised in Table 1. As noted in the
Agreement, Southern Water “will take account of ecological considerations in deciding the order of
applications for drought orders from the Test (at flows below 265 Ml/d), the Candover boreholes and
the River Itchen”. (Annex 1, Section 20 Agreement).
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Figure 1 Schematic of River Test and River Itchen
\20151566 SWS MWH\20161205 SWS Drought Plan\7 WIP\8_Revisions\EARs\Hampshire maps.pptx
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Table 1 Summary of the section 20 agreement sequence of drought actions
s20
Ref

Activity

Comment

1

Utilisation of Southern Water’s water
sources and bulk supplies

Prior to any application for a drought permit or order, Southern Water will utilise its own existing
water sources available to supply the Hampshire and Isle of Wight Water Resource Zones within
the terms of their respective licences. This will include water available under the Portsmouth Water
bulk supply scheme.

2

Level 1 water use restrictions

Escalate demand-side water efficiency measures including media campaigns

3

Level 2 water use restrictions

Implement partial temporary use bans (TUBs) pursuant to section 76 IA 1991 unless it is agreed
with the Environment Agency that it is unnecessary because savings will be minimal

4

Test Surface Water Drought Permit

Abstract from Testwood below the Environment Agency’s proposed Test Total Flow (TTF) Hands off
flow (HoF) of 355 Ml/d down to 265 Ml/d pursuant to a drought permit

5

Level 3 water use restrictions

Apply for a drought order to authorise partial Non-Essential Use (NEU) restrictions (Level 3 phase 1
drought restrictions).

6

Candover augmentation scheme

Test Surface Water Drought
Order

Level 3 phase 2 drought
restrictions

Lower Itchen drought order

When flows fall below 205 Ml/d at
When TTF falls below 265 Ml/d
When flows fall below 200 Ml/d
When flows fall below 198 Ml/d at
Allbrook and Highbridge abstract
abstract down to a baseline of
at Allbrook and Highbridge
Allbrook and Highbridge, as a
up to 27 Ml/d (limited to 20 Ml/d in 200 Ml/d pursuant to a drought
implement full TUBS and NEUs
measure of last resort, abstract
certain months). Discharge to the
order
(Level 3 phase 2 drought
below the 198 Ml/d HoF to a floor
River Itchen downstream of the
restrictions).
of 160 Ml/d. Coincident with this,
Candover stream but retaining an
Portsmouth Water will also need
environmental flow to the
to abstract below the Riverside
Candover Stream
Park HoF of 194 Ml/d.
This table summarises the proposed sequence of actions. The guiding principle in Annex 1 of the section 20 agreement is that Southern Water will take account
of ecological considerations in deciding the order of applications for drought orders on the Test and Itchen Rivers and Candover Stream. For full details of the
conditions, refer to the signed section 20 agreement.
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D.1.2. Test Surface Water Drought Permit
Southern Water’s existing operations
Southern Water abstracts from the River Test at Testwood, approximately 1.7 km upstream of the
normal tidal limit (“NTL”) near Testwood Mill / Testwood Pool. This licence was revised following the
agreement reached from the 2018 Public Inquiry and the new licence conditions are detailed in Table
2. Note, the conditions shown are those that would apply until April 2027. This Drought Plan covers
the period 2022 to 2027.
As part of the revision, the location of the HoF has been moved to capture the total flows to the Test
estuary. However, there is no gauging station at this location, and due to the braided nature of the
river, the flow at the HoF location is estimated combining measurements from multiple flow gauges.
Table 2 Testwood abstraction licence details

Licence
number

Daily
(Ml/d)

Annual HoF
(Ml/d)
(Ml/d)

HoF location / calculation

11/42/18.16/546

80

29200

Total Test Flow - “sum of flow at Testwood Bridge, Test
Back Carrier and Conagar Bridge”

355

Southern Water’s proposed drought permit operations
Water resources modelling using Southern Water’s Western Area Aquator water resources model
indicates that, under the revised licence conditions there would be a significant supply deficit in the
Western Area under a range of low flow conditions. Therefore, a drought permit may be required to
temporarily amend the conditions of the Testwood licence, as set out in Table 3, to help maintain
public water supplies to the Western Area.
The Test Surface Water Drought Permit would reduce the licence HoF (355 Ml/d) to 265 Ml/d. Any
requirement to reduce the HoF further would require a Test Surface Water Drought Order. The Test
Surface Water Drought Permit is the first supply drought permit/order that would be applied for in
Hampshire.
Table 3 Test Surface Water Drought Permit summary

HoF control

Flow at the Total Test Flow (TTF)

Receiving watercourse

River Test

Abstraction sources

Testwood

Normal HoF / licence
details

355 Ml/d (licence condition)
Relax HoF to 265 Ml/d

Proposed drought permit

8

Assumes Coleridge Award split is enforced – this may require
specific provisions to be included in the drought order, along with
potential additional legal provisions about the operation of other
control structures. TTF is not affected by the Coleridge split, but
the operation of this and other control structures do control flows
between the Great and Little Test.

Permit or Order

Permit

Yield (Ml/d)

Up to 80 Ml/d for extreme drought conditions
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D.1.3. Approach
The impact of Southern Water’s Testwood abstraction licence on the River Test has been the focus
of several investigations by the Environment Agency and Southern Water since concerns were
raised in the Catchment Abstraction Management Strategy (CAMS) process in 2006. The key
outputs from these investigations, which are referenced at the relevant points in this report include:
◼ Environment Agency (2010) Lower Test Project Baseline Report;
◼ Atkins (2013) Lower River Test NEP – Volume 1 Report, Volume 2 Figures, and Volume 3
Appendices (for Southern Water Services);
◼ Fenn C. (2015) Summary report on the work, findings and recommendations (to date) of the
Salmon Working Group of the Hampshire and Isle of Wight Water Resources Steering Group;
◼ Atkins (2016) River Test – Restoring Sustainable Abstraction (RSA) Summary Report (for
Southern Water Services);
◼ Environment Agency (2017) Licence Change Proposal Report – Testwood – River Test SSSI,
and Appendices A-S; and
◼ Atkins (2018) Testwood AMP6 Investigations – Phase 1 and Phase 2
Environment Agency Environmental Outcomes for the River Test
As a result of the NEP investigations and subsequent technical work, the Environment Agency has
specified environmental outcomes that are required for the sustainable operation of the Testwood
abstraction. These were originally developed in 2009 but have subsequently been reviewed and
updated. The updated position specified by the Environment Agency (Environment Agency 2017 LCPR) identifies five environmental outcomes/objectives1; these are:
◼ Objective 1: A flow regime in the lower River Test that attracts, maintains or improves
passage for migrating salmon.
◼ Objective 2: A flow regime that maintains a water temperature profile in the lower River Test
to support salmon spawning and is as resilient as possible to climate change.
◼ Objective 3: The required effective screening of all abstraction intakes to prevent fish being
drawn in and trapped at any stage of their life cycle.
◼ Objective 4: A flow regime that maintains or improves water quality in the River Test for
salmonid populations.
◼ Objective 5: A flow regime that ensures no deterioration in Good Ecological Status and
maintains the habitats and species of the River Test SSSI, Lower Test Valley SSSI and
Solent & Southampton Water SPA and Ramsar habitats and species.
Steps are already in place to comply with Objective 3 and, with regard to Objective 4, the
Environment Agency identified that the principal water quality risks to the River Test salmonid
populations arise from high sediment loads and siltation of spawning gravels higher upstream and
outside the hydrological zone of influence of the Testwood abstraction. The Environment Agency
indicated that the Testwood abstraction is not considered to be a major contributor to this problem
(Environment Agency 2010)2.
This assessment takes into consideration the aims of these environmental outcomes while focussing
primarily on potential impacts on the key features designated under the River Test SSSI, and in
particular the flow-sensitive interest features which include various fish species (including Atlantic
salmon), macrophytes and macroinvertebrates.

1
2

9

Referred to in the LCPR as ‘outcomes’
Environment Agency (2010) Lower Test Project Baseline Report
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Available WFD data are also discussed in relation to the extent to which discrete water body effects
may occur at the ecological community scale. WFD analysis is explicitly linked back to the impact
pathways discussed in relation to the SSSI qualifying features.
Desk-based ecological evaluation has been completed for each of the sensitive receptors identified
by environmental screening and scoping and using the accumulated knowledge from investigations
on the Lower Test as detailed above. The evaluation aims to determine the likely additional impacts
from the operation of the Testwood abstraction during natural drought conditions under the
application of the Test Surface Water Drought Permit. The potential effect on each sensitive receptor
is assessed using the best available science. A summary of each assessment is presented along
with a statement of the assessed impact in terms of the statutory test for the designated features.
The relevant statutory tests applied are as follows:
◼ Habitats Directive Council Directive 92/43/EEC, Birds Directive Council Directive
2009/147/EC Ramsar convention Sites – screening assesses “likely significant effect” of the
drought permit on the relevant site or feature of the SPA,SAC or Ramsar in order to determine
whether an appropriate assessment is required. If an appropriate assessment is undertaken,
this will consider whether adverse effects on the integrity of the European site can be ruled
out.
◼ Wildlife and Countryside Act 1981 (as amended) – whether the Test Surface Water Drought
Permit is “likely to damage” SSSI features.
◼ Water Framework Directive Council Directive 2000/60/EC – assessing whether the Test
Surface Water Drought Permit will lead to a deterioration in WFD status.
◼ Natural Environment and Rural Communities Act 2006 (NERC Act) – assessing impacts on
those species and habitats designated under Section 41 of the Act as being of "principal
importance" for the purposes of conserving biodiversity.
The definition for impacts (adverse / beneficial) uses standardised significance criteria; these are
quantitative and / or qualitative measures used to grade the severity of impacts of the Test Surface
Water Drought Permit for the impact criteria major, moderate, minor or uncertain; following the
requirements of the Drought Plan Guidance. Additionally, a confidence level is allocated alongside
each impact category.
This report sets out Southern Water’s understanding of potential environmental impacts from
operation of the Test Surface Water Drought Permit, based on the evidence that is currently
available. Southern Water, and other parties, accept that uncertainties will remain regarding the
effects on the environment from severe drought events, both with and without the drought actions
proposed by the company.
In recognition of the insufficiency of available data and consequent uncertainties in assessment, a
key outcome from the 2018 Public Inquiry was to agree the details of the Test Surface Water Drought
Permit and Drought Order Monitoring Plan3 (Section D.1.3.1). The Monitoring Plan is accompanied
by a Mitigation Package4 (Section D.1.3.2) which will implement measures to enhance the resilience
of sensitive features under drought conditions.
D 1.3.1 Monitoring Plan
A monitoring plan has been agreed between Southern Water, the Environment Agency and Natural
England, with advice from Hampshire & Isle of Wight Wildlife Trust as part of the Section 20
Agreement (“Test Surface Water Drought Permit and Drought Order Monitoring Plan”). The package
of measures will monitor for the possible environmental impacts on the River Test as a result of

3
4

Test Surface Water Drought Permit and Drought Order Monitoring Plan, Southern Water 2018
Test Surface Water Drought Permit and Drought Order Mitigation Package, Southern Water 2018
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Southern Water Services Limited's abstraction from the River Test below the ”HoF” of 355 Ml/d TTF
pursuant to the Test Surface Water Drought Permit or a Test Surface Water Drought Order.
The aim of the Test Surface Water Drought Permit and Drought Order Monitoring Plan is to:
◼ Improve understanding of normal (non-drought) conditions on the River Test;
◼ Improve understanding of the environmental sensitivity of the River Test to low flow events
and drought impacts;
◼ Improve understanding of ecological and environmental impact of the implementation of a
Test Surface Water Drought Permit or Test Surface Water Drought Order; and
◼ Monitor effectiveness of mitigation measures.
The Test Surface Water Drought Permit and Drought Order Monitoring Plan consists of:
◼ Hydrometric and water quality monitoring;
◼ River Test invertebrate and macrophyte monitoring programme;
◼ River Test fish monitoring programme;
◼ River Test SSSI water vole (Arvicola amphibius) monitoring;
◼ Walkover surveys before, during and after implementation of a Test Surface Water Drought
Permit or Test Surface Water Drought Order; and
◼ Pre and post implementation of a Test Surface Water Drought Permit or Test Surface Water
Drought Order river habitat surveys, including invertebrate surfaces monitoring linked to RHS
surveys.
The Test Surface Water Drought Permit and Drought Order Monitoring Plan3 contains full details of
the measures to be implemented in respect of a Test Surface Water Drought Permit or Test Surface
Water Drought Order and will be incorporated into Southern Water’s Drought Plan Environmental
Monitoring Plan.
D.1.3.2 Mitigation package
A mitigation package has been agreed between Southern Water, the Environment Agency and
Natural England, with advice from Hampshire & Isle of Wight Wildlife Trust as part of the Section 20
Agreement (“Test Surface Water Drought Permit and Drought Order Mitigation Package”). The
package of measures to mitigate for the possible environmental impacts of the Test Surface Water
Drought Permit or the Test Surface Water Drought Order.
The aim of the proposed programme of river restoration measures set out in the Test Surface Water
Drought Permit and Drought Order Mitigation Package is to:
◼ Improve habitat conditions and increase resilience of the River Test chalk stream community
and associated wetland habitat to support ecology during and between low flow events which
may be impacted by the use of a Test Surface Water Drought Permit and/or Test Surface
Water Drought Order;
◼ Reduce the impacts of a Test Surface Water Drought Permit and/or Test Surface Water
Drought Order on the environment where possible; and
◼ Reduce the risk of Water Framework Directive deterioration caused by abstraction in
droughts.
The Test Surface Water Drought Permit and Drought Order Mitigation Package consists of:
◼ A package of in river restoration for the Test, targeting the water bodies at risk from Southern
Water’s Test Surface Water Drought Permit and Drought Order.
◼ Catchment wide work, aimed at addressing wider catchment pressures so as to increase
resilience to synergistic and compounding effects. The programme of river Test Surface
Water Drought Permit and Drought Order Mitigation Package restoration measures selected
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for implementation will be informed by reference to the Environment Agency’s report
“Restoration measures to improve river habitats during low flows” (2016).
The Test Surface Water Drought Permit and Drought Order Mitigation Package contains full details
of the measures to be implemented and will be incorporated into Southern Water’s Drought Plan
Environmental Monitoring Plan and any application for a Test Surface Water Drought Permit

D.1.4. Zone of Hydrological Influence
D.1.4.1 Impacted reaches
The Test Surface Water Drought Permit has the potential to impact upon flows in the freshwater
reach of the Great Test, between the Testwood abstraction intake and the normal tidal limit (NTL) at
Testwood Mill / Pond, as well as the transitional water of the Test estuary downstream of Testwood
Mill / Pond The drought permit may also affect the flow to the two Wirehouse streams and the section
of the Little River Test between their outflow and the NTL. The hydrology of the River Test is
complicated by the number of channels and diversions as indicated is shown in Figure 2. Further
details about the hydrology of the River Test are provided in Appendix B.
Figure 2 Hydrology schematic of the Test downstream of Romsey
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adapted from Environment Agency, 20115 \20151566 SWS MWH\20161205 SWS Drought Plan\7 WIP\8_Revisions\EARs\Hampshire maps.pptx

5

Environment Agency, 2011. Lower Test Project
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D.1.4.2. Impact on river flows – frequency, magnitude and duration of impacts
In Appendix B, a detailed analysis is presented of the flow impacts of the Test Surface Water Drought
Permit and Drought Order. Specifically, the model results compare flows with and without the Test
Surface Water Drought Permit (in combination with other drought actions set out in Table 1).
The analysis in Appendix B indicates that on average, the need to abstract below a TTF of 265 Ml/d
is anticipated to occur with a frequency of approximately 1:150-180 years, based on the ‘MOSES’
time series for potential evapotranspiration. Model results are presented for a range of historical and
stochastic droughts as summarised below (the stochastic years refer to a sequence of 2000
stochastic years numbered from 2800 to 4799).
◼ Historical droughts:

1921 and 1976

◼ 1:200 year stochastic droughts:

3594 and 4315

◼ 1:500 year stochastic droughts:

2995 and 3290

When considering the flow predictions from the Aquator model it is important to be aware that the
return periods for the stochastic droughts are based primarily on rainfall analysis – and not river
flows. The predicted river flows for a particular drought severity may vary in character significantly in
terms of duration below thresholds and minimum flows. It is for this reason that a range of example
droughts are assessed.
In addition to the variability between different stochastic droughts, as noted in the Statement of
Common Ground on Modelling for the 2018 Inquiry6 “the modelled river flows are subject to
considerable uncertainty”. These uncertainties include but are not limited to:
1. Gauged records that have been used to calibrate the Test and Itchen groundwater model.
This is pertinent to the River Test which is affected by flow splits some of which are ungauged.
2. Following calibration of the model, which leaves remaining uncertainties relative to the
gauged records, a process of naturalisation is required with respect to the abstraction and
discharges occurring at the time – a process which associated with uncertainties.
3. Assumptions in the weather generator that is used to generate stochastic rainfall inputs for
longer term (2000-year) sampled inputs to the Test and Itchen groundwater.
4. Potential evapotranspiration inputs to the Test and Itchen groundwater model that are used
to generate naturalised flow time series for input to the Aquator model. The differences
between flows predicted by the PENSE and MOSES potential evapotranspiration
assumptions (as discussed in the Statement of Common Ground) are an illustration of this.
5. Aquator is not an operational model – it responds to pre-defined rules that govern the
conditions under which abstraction and other actions are permitted. The rules are necessarily
simplifications of the operating procedures that may be followed in practice.
6. Aquator model flows have not been calibrated against gauged records because the
operation of sources in the historical record will differ from the Aquator scenario assumptions.
These differences include licence constraints, demand profiles (based on 2015/16 demands
in the current model) drought savings, abstractions, and day-to-day operational decisions.
7. Southern Water’s Water Resources Management Plan considers a range of different
stochastic years as examples of 1 in 200 and 1 in 500 year drought events. These example
Hampshire Abstraction Licences public inquiry. Statement of Common Ground – Modelling. Southern Water and the
Environment Agency, 2018.
6
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events are selected primarily based on rainfall characteristics not annual minimum
low flows. So, if a 2000 year sequence is ranked, i.e. ordered, based on minimum flows, the
minimum flow rank (which can be translated into a frequency), would not be expected to
match the ordering/frequency based on rainfall analysis.
8. Related to this, the predictions for any selected event is just one scenario of how flows
might respond in an extreme event and assumes that all planned operational measures are
deployed in a certain way. It is equally possible that flows may follow a different pattern or
that operation measures may be deployed differently or be more or less effective than
anticipated7.
9. Finally, small changes in flow predictions of a few Ml/d can result in a specific year just
triggering – or not triggering - a Drought Order. At the infrequent end of low flows, these
small changes in flow predictions can result in significant changes in apparent
frequencies.
Summary statistics on the minimum flows and duration of flow impact are presented in Table 4
alongside the public water supply deficits that are predicted to arise without the Test Surface Water
Drought Permit. The minimum flow data shown in brackets are the flows that would occur without
the Test Surface Water Drought Permit thereby indicating the maximum impact on minimum river
flows. The implications of these flow predictions need to be considered bearing in mind the
uncertainties above.
Notwithstanding the uncertainties, it can be said with confidence that droughts within the historical
record are likely to have required implementation of the Test Surface Water Drought Permit and that
for more severe droughts, the Test Surface Water Drought Permit is likely to be required for relatively
long periods.
Table 4 Balance of low flows at HoF location and public water supply deficits

River Test low flows with (without) drought
permit
Minimum
Duration below
flow (Ml/d) 265 HoF (days)
Historical flow sequence
1921/22
295 (355)
81 (9)
1976
343 (355)
24 (1)
Stochastic flow sequence
~1:200 (yr
301 (355)
62 (1)
3594)
~1:200 (yr
265 (345)
103 (32)
4315)
256 (335)
~1:500 (yr
2995)
~1:500 (yr
3290)

265 (346)
213 (294)
265 (265)
225 (305)

Months below
265 HoF

Public Water Supply deficits
without the Test Surface Water
Drought Permit * in place
Maximum
Duration of
deficit (Ml/d)
deficit (days)

Oct – Jan
Aug - Sept

56
12

72
23

Sept - Oct

46

54

June - Oct

89

99

252 (168)

Apr – Dec

119

250

254 (87)

April –
December

128

245

*Deficits without the Test Surface Water Drought Permit and all the preceding/ subsequent drought actions
Grey text indicates example droughts where the Test Surface Water Drought Order is required
Statistics from model runs DP1008_h and DP1009_h (without drought orders and with Test and Itchen drought orders, respectively)
20151566 SWS MWH\20161205 SWS Drought Plan\7 WIP\8_Revisions\Model output\DP1008vsDP1009 analysis.xlsx

7

Hampshire abstraction licences public inquiry. Rebuttal proof of evidence of Alison Matthews.
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Figure 3 and Figure 4 present the River Test (TTF) flow time series for selected drought episodes
which are predicted to have flows below 355 Ml/d. Based on these example model outputs, the main
points to note are:
For the historical droughts:
◼ Flows fall below the HoF of 355 Ml/d for varying severities and durations. No assessment of
calibration is possible due to the lack of gauged records, but comparison with information
from the River Itchen suggests that the Aquator model may under represent the intensity of
the 1976 drought.
For the stochastic droughts:
◼ Flows fall significantly below the HoF of 355 Ml/d and for long periods despite, in some cases,
some flow recovery during rainfall events.

15

Appendix D Environmental Features Assessment

Figure 3 River Test (TTF) flow time series for selected drought episodes (1)
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Figure 4 River Test (TTF) flow time series for selected drought episodes (2)

Grey dotted line indicates time slice considered in the hydraulic assessment of D.1.4.3

17

Appendix D Environmental Features Assessment

D.1.4.3 Impact on river hydraulics and physical habitat
The most effective means of evaluating the relationship between river flow and how it translates into
water depth and velocity is to develop a hydraulic model.
As detailed in Appendix B, a hydraulic model was developed as part of the NEP investigations, and
which was further extended as part of the AMP6 investigations in 2017. This model covers the reach
of the Great Test between the Testwood abstraction to Redbridge and includes the lower reaches of
the Little Test, the Middle Test and the lower floodplain. Appendix B provides more details and Full
details of the modelling are reported as part of the Testwood AMP6 Investigations8.
The updated hydraulic model was used to assess the potential effects on hydraulic character of the
Lower Test with and without the Test Surface Water Drought Permit. The simulation covers the
stochastic drought year 2995 and the lead-in year 2994. Example outputs for the key variables of
velocity and depth were extracted for the period shown on Figure 3 (June 2995), when the Test
Surface Water Drought Permit was in use, but not the Test Surface Water Drought Order. Simulated
velocities and depths (with and without the Test Surface Water Drought Permit) are shown in
Appendix B but are not repeated here. It is important to acknowledge that there are concerns
as to the quality of the cross-section survey data used in the model due to survey difficulties
in fully surveying the channel due to extensive weed growth (see Appendix B). Consequently,
there is uncertainty in the model depth and velocity output values provided.
In Appendix B, further analysis is presented which compares the average and maximum velocity and
depth over the spring/neap cycle plotted against flow for the scenarios with and without the Test
Surface Water Drought Permit.
The main observations from this analysis are that the drought permit abstraction does not
significantly alter the prevailing velocity and depth regime at any of the locations and, in addition, it
demonstrates the importance of in stream-structures in controlling the hydraulic regime. However,
due to the issues with the cross-section survey data, changes to flow velocity and depth at the
channel margins in particular cannot be reliably inferred from the model outputs, and there is
uncertainty as to the precision of the average depth and velocity values.

8

Atkins (2018) Testwood AMP6 Investigations, Hydraulic Modelling of the Lower River Test (under review)
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D2. Designated Sites
D.2.1. European Designated Sites
Under the terms of the Conservation of Habitats and Species Regulations 2017 a screening
assessment of the possible impacts of the Test Surface Water Drought Permit on European
designated sites was carried out to assess whether there is a “likely significant effect” of the Test
Surface Water Drought Permit on the relevant site or feature and in order to determine whether an
appropriate assessment is required.
There are no European conservation designations on the River Test SSSI downstream of the
abstraction, however, the River Test SSSI flows into Solent Maritime SAC and part of the Lower Test
Valley SSSI is covered by this SAC. The Lower Test Valley SSSI is also designated as part of the
Solent and Southampton Water SPA and Ramsar sites, both of which are also included in the Solent
and Dorset Coast SPA. The Environment Agency has also raised a concern in their LCPR over the
potential for conditions in the River Test to impact on River Itchen SAC Atlantic salmon interest.9
(Figure 5). Therefore, the following Natura 2000 sites were considered:
◼ Solent Maritime SAC
◼ River Itchen SAC
◼ Solent and Southampton Water SPA and Ramsar site,
◼ Solent and Dorset Coast SPA.
The HRA screening outcomes are reported in the HRA Plan level Report that accompanies the
Drought Plan. A Project-level HRA of the Drought Permit was developed for a previous application
process and like this Drought permit EAR will be updated prior to requirement. The applicationspecific HRA Report accompanying any required Drought Permit application will take account of the
prevailing environmental conditions in the specific drought event, including drought environmental
monitoring.
HRA Stage 1 Environmental screening was carried out to identify any European Sites that might be
affected by implementation of the Test Surface Water Drought Permit. The findings of the HRA Stage
1 screening, as set out in the HRA report for Southern Water’s Drought Plan 2022 screened in
impacts to the Solent Maritime SAC and Solent & Southampton Water SPA/Ramsar. The
subsequent appropriate assessment concluded there will be no adverse effects of the drought permit
on the site integrity of European Sites (taking into account monitoring and mitigation measures). Full
details are provided in the project level HRA Report.

9

Environment Agency (2017) Licence Change Proposal Report – Testwood – River Test SSSI, and Appendices A-S
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Figure 5 European Designations in relation to the Lower Test and the Testwood abstraction
20151566 SWS MWH\20161205 SWS Drought Plan\7 WIP\0_GIS\01_WIP\Map MXDs\Testwood
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D.2.2. National Designated Sites
D.2.3. Sites of Special Scientific Interest
D.2.3.1 The River Test SSSI

D.2.3.1.1 Baseline
The River Test is designated along much of its length as The River Test SSSI which is broken down
into 91 operational units, which cover around 50 km of the river and riparian areas.
The Testwood abstraction intake lies towards the downstream end of the SSSI in operational unit
91; approximately 96% of the SSSI (by river length) lies upstream of the abstraction, outside of its
zone of influence.
Unit 91 includes the River Test from the A3090 at Romsey to the normal tidal limit (NTL as marked
on OS maps) at Testwood Mill – including both the Great and Little Test after they split (Figure 6).
The length of Unit 91 on the Great Test is approximately 7.5 km. The abstraction at Testwood occurs
around 1.7 km above the NTL at Testwood Mill on the Great Test, which is the lower extent of the
River Test SSSI designation. The confluence of the River Blackwater with the Great Test is located
around 300 m downstream of the abstraction intake.
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Figure 6 River Test SSSI
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D.2.3.1.1.1 Notified Features
Natural England’s Favourable Condition Table (FCT)10 (see Annex 1) provides a list of the broad
habitat types and associated designated interest features for the SSSI, as reproduced below:
◼ Rivers & Streams
-

Type III chalk river: base-rich, low-energy lowland rivers and streams, generally with a
stable flow regime

-

Brook Lamprey, Lampetra planeri

-

Bullhead, Cottus gobio

◼ Neutral grassland
- MG8 - Cynosurus cristatus - Caltha palustris grassland
◼ Fen, marsh and swamp:
- M22 - Juncus subnodulosus - Cirsium palustre fen meadow
- S25 - Phragmites australis - Eupatorium cannabinum tall-herb fen
- S26 - Phragmites australis - Urtica dioica tall-herb fen
- S28 - Phalaris arundinacea tall-herb fen
- S3 - Carex paniculata swamp
- S4 - Phragmites australis swamp and reed-beds
- S5 - Glyceria maxima swamp
- S7 - Carex acutiformis swamp
◼ Broadleaved, mixed and yew woodland:
- W5 - Alnus glutinosa - Carex paniculata woodland
- W6 - Alnus glutinosa - Urtica dioica woodland
◼ Rivers and streams, broadleaved woodland, fen marsh and swamp, and grassland:
-

Breeding Bird Assemblage: Lowland open waters and their margins
Invertebrate assemblage (W125 slow flowing river, W114 stream and river margin, W314
reed-fen and pools, W221 undisturbed fluctuating marsh)

In addition to the above designated features, the River Test SSSI citation presents the ‘Description
and Reasons for Notification’ in several paragraphs which provide a detailed description of the ‘Key
Features and General Character’ of the river. A summary of the key features is presented below.
The flora in the River Test and its margins is more species-rich than most lowland rivers. The lower
river is particularly diverse as its upstream chalk nature is influenced increasingly by clay substrates.
The macrophyte assemblages largely dictate the river’s habitat notifications in the river as Type III:
base rich, low energy lowland river as per its notified feature, as well as the grasslands, meadows,
fen, marsh, swamp and woodlands detailed above.
The citation notes that over 100 species of flowering plant, moss and liverwort have been recorded
along its channel and banks and over 232 invertebrate taxa have been recorded in the river. Species
of note include the southern damselfly Coenagrion mercuriale (RDB3) and Desmoulins whorl snail
Vertigo moulinsiana (RDB3); both species are considered of European Interest and listed in Annex
II of the Habitats Directive.

10

Natural England (2018) Definitions of Favourable Condition: River Test - Consultation Draft February 2018
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The River Test and its adjoining vegetation provide valuable habitat for wetland birds. The
characteristic riverine species include kingfisher, coot, moorhen, grey wagtail and little grebe. There
are also many species making use of the dense marginal vegetation and associated woodland, grass
and fen. One species of note which uses the river margins and reed beds on passage and in winter
is the bittern.
Several fish species are included in the River Test citation including the bullhead (Cottius gobio),
brook lamprey (Lampetra planeri), brown trout (Salmo trutta) and Atlantic salmon (Salmo salar).
The full SSSI citation is available at:
https://designatedsites.naturalengland.org.uk/PDFsForWeb/Citation/2000170.pdf

D.2.3.1.1.3 Favourable Condition Targets for the River Test SSSI
Natural England uses definitions of favourable condition for the special interest features at a site.
Standards for favourable condition are defined with particular reference to the specific designated
features for a site and are based on a selected set of attributes for features which most effectively
define favourable condition.
A draft consultation document of Definitions of Favourable Condition for the River Test was issued
in February 201810. This document sets out the features found in each unit of the SSSI and the
favourable condition targets for each of the features. The site-specific habitat condition objectives
that are relevant to Unit 91 are contained in FCT 3a of the Natural England document which is
included as Annex 2 of this report. This includes flow targets (CSMG) and water quality targets that
have been set in accordance with Common Standards Monitoring Guidance (CSMG). Appendix B
provides further details about the flow and water quality standards, noting that further work is planned
as part of an agreed WINEP investigation programme to assess the CSMG standards against the
impacts of existing abstractions from the River Test (and treated effluent discharges).
As set out in the assessment in Appendix B, the drought permit is likely to increase the magnitude
of departure of actual flows from the CSMG/FCT targets but not the duration, although this requires
further investigation to confirm this. The reduced flow and flow velocity may impact on SSSI
ecological features within the impacted SSSI reach downstream of the abstraction intake, including
migratory SSSI fish species passing through the reach (upstream or downstream, depending on the
species, lifecycle stage and time of year).
Appendix B also identifies the risk of a local failure of some CSMG water quality targets in the SSSI
reach downstream of the abstraction intake: soluble reactive phosphorus (SRP) is likely to be failing
before implementing the drought permit and may further deteriorate temporarily, whilst dissolved
oxygen (and possibly BOD) may temporarily fail the target locally due to lower flows and flow velocity
in the impacted reach to the NTL. This could have adverse implications for several SSSI ecological
features in the impacted reach, including migratory SSSI fish species passing through the reach
(upstream or downstream, depending on the species, lifecycle stage and time of year).
Southern Water has committed to an extensive programme of monitoring and mitigation to build
resilience of species and habitats within the catchment to low flows, which should help reduce the
risk of adverse effects. Should there be evidence of damage to the SSSI due to implementing the
Drought Permit, Southern Water will work with Natural England and Environment Agency to restore
impacted features to pre-implementation condition.
The additional monitoring began in August 2020 and will inform future updates to the CSMG river
flow targets and water quality impact assessments (Appendix B), and these risks to SSSI features
(as well as non-designated environmental features). The impact assessments will also be further
updated on completion of the WINEP investigations programme on the river flow and water quality
CSMG targets.
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D.2.3.1.1.2 Natural England Condition Assessment
Natural England carries out and publishes Condition Assessments for all units of SSSIs in the UK.
The Condition Assessment for Unit 91 forms the basis for identifying those species and habitats
included in the citation which may be of concern within Unit 91.
The latest Condition Assessment available for Unit 91 of the River Test SSSI was carried out on 11th
February 2013 (downloaded from the Natural England website on 22/02/2021), as summarised in
Table 5.
Table 5 Natural England Condition Assessment: 11th February 2013

SSSI Main
unit habitat

91

Rivers and
Streams

Condition
assessment

Comments

Reasons for
adverse condition

Unfavourable No change

The unit did not comply with the
flow targets. The unit met the
water quality targets11 covering
the biological and chemical GQA
classes, ammonia and phosphate
limits and suspended solids. The
unit did not comply with the river
profile or river planform targets.
The unit complied with the
riparian zone target but failed the
river bank vegetation target. The
unit complied with the species
composition target for chalk
rivers. The unit failed the target
for presence of both non-native
plant and fish species. The unit
had the following species of
interest present: otters, water
voles, brook lamprey, bullhead
and salmon.

Agriculture inappropriate
cutting/mowing,
freshwater - invasive
freshwater species,
freshwater - water
abstraction,

Source: https://designatedsites.naturalengland.org.uk/ReportUnitCondition.aspx?SiteCode=S2000170&ReportTitle=River
Test SSSI

D.2.3.1.1.4 Flow sensitive habitats and species of concern
For the purposes of this drought permit environmental assessment, the key habitats and species at
risk from the Test Surface Water Drought Order abstraction have been developed in discussion with
Natural England, and taking into consideration Natural England’s Unit 91 Condition Assessment.
The combined set of habitats and key species of concern in the SSSI to be considered in more detail
are:
◼ flowing waters - Type III: base-rich, low-energy lowland rivers and streams, generally with a
stable flow regime
◼ salmon
◼ sea trout
◼ brown trout
◼ bullhead

11
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◼ brook lamprey
◼ otter
◼ water vole.

D.2.3.1.2 Assessment Summary
As indicated in the Condition Assessment summary above, the SSSI baseline condition is already
impacted by anthropogenic activity, in both water quality and hydrologically. Drought conditions will
have already exacerbated these effects, so the drought permit will further increase the risk to the
condition of the SSSI features.
The CSMG and WFD water quality assessment provided in Appendix B indicate that water quality
concerns within the hydrological zone of influence of the Testwood abstraction during application of
the Test Surface Water Drought Permit are largely focused on temperature, dissolved oxygen, BOD
and SRP; other water quality parameters are well within levels of concern for the ecology.
An assessment summary for each of the sensitive features follows:

D.2.3.1.2.1 Type iii river
◼ The designated river habitat feature includes in-channel, marginal and riparian habitats, the
aim of designation is to conserve and promote restoration of the natural functioning of all the
habitat for the characteristic communities of the river.
◼ Natural England considers hydrological, chemical, physical and biological aspects of the
habitat in their condition assessment. The physical habitat assessment is primarily based on
River Habitat Survey with observations of bankside, riparian and channel management,
including the presence of in-channel structures and woody debris. Macrophyte and
macroinvertebrate survey data collected by the Environment Agency for WFD assessment
form the key elements of the biological assessment and hydrological and chemical aspects
are also based on data from the Environment Agency.
◼ Very limited ecological and physical habitat data exist for reaches downstream of the
abstraction in any flow conditions due to limited access and no direct measurements of
hydrological, chemical, physical or ecological data exist in the Lower Test for periods of
extreme low flows.
◼ Environment Agency WFD macrophyte and macroinvertebrate survey data from surveys
immediately upstream and downstream of the abstraction indicate a classic type iii chalk river
community, with very high conservation value. There is no evidence of abstraction impacts
in historical flow conditions12.
◼ Several investigations, assessments and data sources have been used in this assessment
of potential impacts, including:
-

-

Hydrological modelling of historical and stochastic climate series reported in EAR
Appendix B.
Hydraulic modelling of the Lower Great Test and tidal reaches Appendix B and Testwood
AMP6 Investigation13 and summarised in Appendix B (noting the uncertainties
surrounding the model outputs as highlighted earlier)
Geomorphological survey (a brief walkover survey only, not a detailed RHS or fluvial audit
survey) of the Great Test downstream of the abstraction – NEP Investigations 201114
Macrophyte species lists and indices –

12

Environment Agency (2017) Licence Change Proposal Report – Testwood – River Test SSSI

13

Atkins (2018) Testwood AMP6 Investigations – Hydraulic Modelling Report. Report to SWS
Atkins (2011) Lower River Test NEP Investigation. River Test Geomorphology Assessment Technical note

14
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▪
▪

Environment Agency survey data, upstream of the abstraction 2010-2016.
NEP survey of the Great Test upstream and downstream of the abstraction
2011.
- Macroinvertebrate species lists and indices
▪ Environment Agency survey data, upstream and 100 m downstream of the
abstraction 2000-2016.
◼ Based on the available information, it is considered that the likely impact on the type iii chalk
river habitat downstream of the abstraction pursuant to a Test Surface Water Drought Permit
will likely be minor (medium confidence) and that the drought permit abstraction is not likely
to damage the integrity of the feature in the long-term. However, the Environment Agency
and Natural England consider the data and modelling are inconclusive due to the lack of
ecological survey data and concerns as to the quality of the data used in the hydraulic
modelling. Applying the precautionary principle, there is not sufficient certainty to conclude
that the abstraction is not likely to damage the integrity of the feature.
◼ Recognising these uncertainties, Southern Water, the Environment Agency and Natural
England, with advice from Hampshire & Isle of Wight Wildlife Trust, have agreed the Test
Surface Water Drought Permit and Drought Order Monitoring Plan to improve the evidence
base on which to carry out further assessment with reduced uncertainties. Monitoring began
in August 2020 and baseline data will be used to inform a future version of this EAR. Data
that is currently available is insufficient to draw any further conclusions.
◼ In addition, a package of mitigation measures has also been agreed which will significantly
contribute to the objective of building ecological resilience to abstraction related drought
impacts and is likely to significantly reduce the ecological risks to the River Test as a result
of implementation of the Test Surface Water Drought Permit.
◼ Furthermore, the Testwood Intake WINEP scheme is looking at the impact of the baseline
abstraction on fish (Salmon in particular). Once the collected data has been reviewed and
interpreted by the WINEP this EAR will be updated.

D.2.3.1.2.2 Salmon
◼ Atlantic salmon populations in the River Test reached very low numbers in the late 1980s
and early 1990s but the trend of fish numbers is showing a steady increase since 1990 and,
while historically the fish numbers have been well below the conservation limit, the estimated
numbers have actually exceeded the conservation limit in both 2015 and 201615. A further
review of fisheries data obtained from the Environment Agency Data Ecology and Fish Data
Explorer16 for subsequent surveys on the River Test and tributaries indicate the continued
presence of Atlantic salmon populations with similar recorded abundances to previous years.
◼ Spawning and juvenile salmon habitat is mainly located in the main river Test. Salmon will
often spawn in first available gravels in the lower Test reaches as evidenced by salmon parr
survey data and recent 2018-19 winter redd surveys carried out by the Environment Agency
(unpublished data). Juvenile salmon are resident in the reach downstream of the abstraction
intake.
◼ Most adult salmon (upstream migration from the estuary) and salmon smolts (downstream
migration to the estuary) will pass through the impacted reach.
◼ There are three main mechanisms by which flows may impact on salmon populations:
-

Reductions in flow, velocity and depth downstream of the abstraction causing a physical
barrier to migration, loss of holding habitat or reduced habitat suitability for spawning and
juvenile salmon.

15

Environment Agency (2017) LCPR Appendix J
16 https://environment.data.gov.uk/ecology/explorer/
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-

Reduced flows inhibiting or failing to trigger fish movements from the estuary (upstream
migration) and/or hindering movements of downstream smolt migration.
- Reduced flows increasing water temperatures to dangerous levels for the salmon, or
leading to poorer river water quality in the freshwater reach to the NTL.
◼ Southern Water has carried out work in collaboration with several independent fisheries
experts to develop an understanding of the role that flow changes may have on upstream
migration of salmon into the River Test and upstream past the abstraction intake. The
investigations and data used in this assessment in respect of upstream migration of adult
salmon only include:
-

Fewings Qmig model - Environment Agency Licence Change Proposal Report17
Lower River Test NEP Investigation18
Restoring Sustainable Abstraction Salmon Working Group key findings19
Testwood AMP6 Investigations – further statistical analysis by APEM20 21 22 and HydroLogic23
- Dr David Solomon’s Report on fish passage at Testwood for the Environment Agency24
- Hydraulic modelling of the Lower Great Test and tidal reaches as set out in Appendix B
and Testwood AMP6 Investigations25 (but noting the uncertainties identified above)
- Hydrological modelling of historical and stochastic climate series reported in EAR
Appendix B.
◼ The above referenced salmon studies are limited to consideration of adult upstream
migration. Consideration of effects on other salmon life-cycle stages (spawning, juveniles,
smolts, etc.) has taken account of the flow modelling, the hydraulic modelling (noting its
uncertainties) and the wider assessment of the environmental impact of the drought permit
as set out in this Appendix (e.g. effects on river habitat) and Appendix B (e.g. water quality
risks).
◼ The drought permit will increase the stress caused by drought conditions in respect of
upstream migration of adult salmon, through further impacts on migration trigger
flows/velocities, increasing temperature and risks of local changes to water quality. These
extra impacts over and above the drought could lead to returning salmon being further
delayed from entering the river system, with adverse effects and stresses on the adult salmon
from “holding up” in the estuary. Despite the adult upstream migration investigations, it is
acknowledged that there remain uncertainties in respect of the hydraulic modelling and
temperature modelling due to concerns as to the robustness of the input data (see Appendix
B), and the need for additional salmon and habitat monitoring in the Lower Test.
◼ There is a risk that the drought permit will adversely affect smolt migration through the bottom
of the freshwater system and out to the Test estuary, due to lower flow velocity, higher
temperature and potential changes to water quality. The impact is uncertain and will depend
on the time of year when the drought permit is to be implemented (i.e. relative to the key
smolt migration run).
17

Environment Agency (2017) LCPR Appendix M
Atkins (2013) Lower River Test NEP Investigation
19 Fenn C.(2015) Key Findings of the Restoring Sustainable Abstraction Salmon Working Group
20 APEM (2018a) Statistical Modelling of the Response of Salmon Counts to Flow and Related Variables in
the Lower Great Test. Report to SWS
21 APEM (2018c) Modelling of Salmon Migration Response to River Flows in The Little Test. Seprot to SWS
22 APEM (2018b) Preliminary Assessment of River Flow Impacts on Salmon Migration and Population
Response Resulting from Alternative HoFs in Simulated Extreme Drought Scenarios. Report to SWS
23 Hydro-Logic Services (2017) Time series analysis of daily salmon count data from the Great Test at
Nursling Mill, 1996-2007, for Southern Water Services
24Solomon D. (2005) Fish Passage at Testwood and Conagar on the Little Test. Report for the EA
25 Atkins (2018) Testwood AMP6 Investigations – Hydraulic Modelling Report. Report to SWS
18
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◼ Juvenile salmon resident in the impacted reaches will already be vulnerable to drought
conditions (e.g. elevated river temperatures and lower dissolved oxygen) prior to
implementation of the drought permit. Consequently, any further reduction in flow will
exacerbate the drought stress on juveniles, particularly in summer months when
temperatures will be expected to be highest. The impact is uncertain and will depend on the
time of year of implementation of the drought permit (lower risk in winter when dissolved
oxygen and temperature effects will be reduced).
◼ Salmon spawning and egg incubation in salmon redds in the reach below the abstraction
intake could be affected by changes to river habitat conditions, including lower velocities
leading to siltation of spawning habitat (discouraging use of the river reach for spawning)
and/or siltation of salmon redds once spawning has occurred leading to reduced reproductive
success in a spawning reach of the Test (albeit a relatively small length of the total spawning
habitat available in the Test, but noting that in drought, spawning may be more likely to occur
in the lower reaches due to the challenges of further upstream migration in drought
conditions). The likely impact is moderate (low confidence) and will depend on the time of
year of implementation of the drought permit (lower risk outside of spawning and egg
incubation periods).
◼ Taking account of the above uncertainties, and applying the precautionary principle, there is
not sufficient certainty to conclude that the drought permit abstraction is not likely to adversely
affect salmon in the lower River Test/River Test SSSI. The impact assessment (Table 6) is
therefore precautionary pending further survey evidence being obtained to inform the
assessment. As a result of this, Southern Water, the Environment Agency and Natural
England, with advice from Hampshire & Isle of Wight Wildlife Trust, have agreed the Test
Surface Water Drought Permit and Drought Order Monitoring Plan3.
◼ In addition, a package of mitigation measures has also been agreed which will significantly
contribute to the objective of building ecological resilience to abstraction related drought
impacts and is likely to significantly reduce the ecological risks to the River Test as a result
of Southern Water’s abstraction below the HoF of 355 Ml/d (TTF) pursuant to a Test Surface
Water Drought Permit. These are detailed in the Test Surface Water Drought Permit and
Drought Order Mitigation Package4.

D.2.3.1.2.3 Sea trout
◼ Sea trout are the anadromous form (i.e. sea running) of the brown trout species (Salmo trutta)
and a species of concern in the lower Test. Sea trout are important in the contribution they
make to the overall Salmo trutta population in chalkstreams reaches accessible from the
marine environment, such as the lower Test.
◼ Information on sea trout in the River Test is available from the Test counter data and
abundance of sea trout in the river system is informed by electrofishing surveys. The ability
to assess the status of sea trout is however complicated by the fact that it is not possible to
know how many juvenile trout parr are parented by river trout as opposed to sea trout.
Additionally, land access has constrained the ability to survey the impacted reach for sea
trout. This introduces some uncertainty to the impact assessment and additional monitoring
and evidence is needed to more accurately assess the impact on sea trout.
◼ Sea trout are generally present in the lower Test (both adults and juveniles) and are
confirmed as present in the Wirehouse Streams. There is available habitat for sea trout parr
in the lower reaches of the main channel (less available habitats in the Wirehouse streams);
surveys were completed in 2019 to map sea trout habitat for different life-cycle stages in the
impacted reach.
◼ Potential impacts on the sea trout life-cycle stages will be similar in nature to those identified
above for Atlantic salmon, with all life-cycle stages potentially at risk due to the presence of
spawning, juvenile and adult habitat in the impacted reach, as well as the need for sea trout
to migrate upstream and downstream. As identified for salmon, the risks to different life-cycle
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stages will depend on the precise timing of the drought permit implementation. Changes to
river temperature, flows and flow velocity, and water quality (dissolved oxygen principally)
due to the drought permit all contribute to the potential effects. The likely impact is moderate
(low confidence) (as set out above for salmon), and further survey evidence is required to
more accurately assess the potential impact.
◼ Taking account of this uncertainty, and applying the precautionary principle, there is not
sufficient certainty to conclude that the drought permit is not likely to adversely affect sea
trout. The impact assessment (Table 6) is therefore precautionary pending further evidence
being obtained to inform the assessment. As a result of this, Southern Water, the
Environment Agency and Natural England, with advice from Hampshire & Isle of Wight
Wildlife Trust, have agreed the Test Surface Water Drought Permit and Drought Order
Monitoring Plan3.
◼ In addition, a package of mitigation measures has also been agreed which will significantly
contribute to the objective of building ecological resilience to abstraction related drought
impacts and is likely to significantly reduce the ecological risks to the River Test as a result
of the drought permit abstraction. These are detailed in the Test Surface Water Drought
Permit and Drought Order Mitigation Package.4

D.2.3.1.2.4 Bullhead
◼ There are limited fish survey data available for the main Lower Test in the vicinity of the
abstraction (only data from 2018 and 2019 are available from a limited number of sites within
this stretch). These surveys recorded relatively high abundances (13 – 65) of bullhead on
both of the Wirehouse Stream channels, indicating their presence in this potentially affected
reach. No records of bullhead were recorded on main River Test channels (Great, Middle
and Little Test), but due to the limited data sets (single surveys in two years only), this is not
conclusive. Environment Agency fish surveys carried out in the Lower Test but upstream of
the M27 (Nursling) indicate that bullhead are distributed throughout the catchment where
they would be expected and it is assumed they will be present in the main river reach
downstream of the abstraction intake. Bullhead are also confirmed (autumn 2018 and 2019)
as being present in the Ghillies Run, Testwood.
◼ Bullhead in other catchments have been shown to suffer under low-flow conditions due to silt
deposition and reduced water quality during drought conditions, but invariably do recover
once flow conditions return to normal26 (for example, as observed on the River Misbourne
(Environment Agency unpublished data)).

26

◼

Bullhead populations in the Test are relatively resilient (compared to salmon and sea trout),
but the drought permit may nevertheless lead to some loss of marginal habitat and potential
degradation of spawning substrate. Reduced flows into the Wirehouse Streams could impact
bullhead and associated habitat availability in these watercourses (hydrological impacts are
uncertain as to how flows to the Wirehouse Streams will be managed in a severe drought in
respect of flow apportionment).

◼

There are uncertainties surrounding the hydraulic modelling outputs in respect of marginal
habitats important for bullhead. As explained in Appendix B, the cross-section survey data
used in the model did not fully cover the channel margins and there is therefore an absence
of robust data on the potential bullhead habitat within these cross-sections.

◼

Taking account of the above uncertainties, and applying the precautionary principle, there is
not sufficient certainty to conclude that the drought permit is not likely to adversely affect
bullhead and therefore the likely impact is assessed as minor (low confidence). The impact
assessment (Table 6) is precautionary pending further evidence being obtained to inform the
assessment. As a result of this, Southern Water, the Environment Agency and Natural

Tomlinson, M. and Perrow,M. (2003), Ecology of Bullhead (Life in UK Rivers series)
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England, with advice from Hampshire & Isle of Wight Wildlife Trust, have agreed the Test
Surface Water Drought Permit and Drought Order Monitoring Plan3.
◼ In addition, a package of mitigation measures has also been agreed which will significantly
contribute to the objective of building ecological resilience to abstraction related drought
impacts and is likely to significantly reduce the ecological risks to the River Test as a result
of the drought permit abstraction. These are detailed in the Test Surface Water Drought
Permit and Drought Order Mitigation Package4.

D.2.3.1.2.5 Brook Lamprey
◼ There are no historic fish survey data available for the Lower Test in the vicinity of the
abstraction, although the Environment Agency fisheries team have observed an abundance
of Brook Lamprey in the Lower Test. Recent work (2018) has also confirmed the abundance
of Brook Lamprey in the Wirehouse Streams and at one location at least downstream of the
abstraction intake. The density of brook lamprey recorded in the “Northern” Wirehouse
Stream in 2018 is the highest ever recorded in a River Test fish survey, although no
specimens were recorded in the subsequent survey, undertaken in 2019.
◼ Due to their preference for river channel margins and areas of shallow, soft silt, Brook
Lamprey are considered to be at risk from lower flows arising from the drought permit which
may lead to a reduction in wetted width with impacts on channel margins and local water
depth over shallow silts. Brook lamprey are very selective of the type and location of silt beds
they inhabit as they have a high oxygen demand and specific diets, and therefore there is
less opportunity for brook lamprey to move to other silt habitat within the impacted reach.
The drought permit may also lead to a reduction in dissolved oxygen in the impacted reach,
primarily in summer months, which may disproportionally affect brook lamprey due to their
high oxygen demand.
◼

There are uncertainties surrounding the hydraulic modelling outputs in respect of marginal
silt habitats important for brook lamprey. As explained in Appendix B, the cross-section
survey data used in the model did not fully cover the channel margins and there is therefore
an absence of robust data on the potential brook lamprey habitat within these cross-sections.

◼

Taking account of the above uncertainties, and applying the precautionary principle, there is
not sufficient certainty to conclude that the drought permit is not likely to adversely affect
brook lamprey and therefore the likely impact is assessed as moderate (low confidence).
The impact assessment (Table 6) is therefore precautionary pending further evidence being
obtained to inform the assessment. As a result of this, Southern Water, the Environment
Agency and Natural England, with advice from Hampshire & Isle of Wight Wildlife Trust, have
agreed the Test Surface Water Drought Permit and Drought Order Monitoring Plan3. This
monitoring programme has already yielded very useful data on brook lamprey presence
during the first year of implementation (2018).

◼ In addition, a package of mitigation measures has also been agreed which will significantly
contribute to the objective of building ecological resilience to abstraction related drought
impacts and is likely to significantly reduce the ecological risks to the River Test as a result
of the drought permit abstraction. These are detailed in the Test Surface Water Drought
Permit and Drought Order Mitigation Package4.

D.2.3.1.2.6 Otter
◼ There are no detailed studies of otter in the lower River Test but they are known to be present
in the neighbouring River Itchen and have been observed in the River Test valley.
◼ The high mobility of otter over tens of kilometres means they are resilient to droughts and it
is unlikely flow conditions downstream of the Testwood abstraction intake would affect the
local otter population adversely. The Environment Agency have agreed that otter would not
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be affected by the Test Surface Water Drought Permit impacts on river flow 27. The likely
impact is therefore assessed to be minor (medium confidence).

D.2.3.1.2.7 Water Vole
◼ Water vole communities are potentially vulnerable to changes in water level, such as may
occur in drought conditions and exacerbated by abstraction. Local changes in water levels in
channel margins due to the drought permit may, for example, lead to exposure of burrows
resulting in increased predation.
◼ The Environment Agency has not carried out surveys historically as they are perceived as a
species that is widely present throughout the catchment 28; consequently the presence and
distribution of water voles in the Lower Test downstream of the abstraction is largely unknown
as there are no known recent surveys of water vole in these reaches.
◼ Although water vole are perceived to be widespread in the catchment, the species is
regarded as highly threatened and nationally declining. The water vole population within the
zone of influence of the drought permit is potentially small and fragmented. This may make
the population more vulnerable to local changes in water levels/depth in channel margins
and wider environmental pressures exacerbated by the drought permit.
◼ Natural England has requested, and Southern Water and the Environment Agency have
agreed, that water vole are included in the Test Surface Water Drought Permit and Drought
Order Monitoring Plan3 to provide greater information on their presence within the
hydrological zone influence of the drought permit. Access for surveys was not possible in
2018 and 2019, although in the 2019 survey there were no latrines located upstream of
Testwood and only one latrine was located downstream. Once further data are available, a
more informed assessment will be carried out, linking the water vole location data to the wider
effects identified in this assessment on hydrology and relevant habitat features (as informed
by additional monitoring) so as to better assess the likely impact. In the interim, the impact is
assessed as “uncertain”. Monitoring has commenced although there have been no sightings
to date.
Table 6 provides a summary of potential impacts on the River Test SSSI. Southern Water is
committed to delivering the packages of monitoring and mitigation measures to improve monitoring
and build the resilience of the Lower Test catchment and River Test SSSI. However, should damage
to the River Test SSSI arise as a result of the operation of the Test Surface Water Drought Permit,
as evidenced by pre and post-drought monitoring, Southern Water will ensure that the SSSI is
restored to its pre-implementation state, linking back to each affected species and habitat as set out
in the FCT.
Table 6 Summary of potential impacts on the River Test SSSI

Feature

Potential impact

River Test SSSI
Type III
A reduction in area or extent of
flowing
habitat.
waters
Changes to the composition of the
habitat (e.g. reduction in species
structure, abundance or diversity
that comprises the habitat over
time).

Ecological
value of
feature

Likely
impact

Confidence

International

Minor

Medium

pers. comm. Tim Sykes – meeting Environment Agency / Southern Water on Western Area Drought
Orders
28 pers. comm. Tim Sykes – meeting Environment Agency / Southern Water on Western Area Drought
Orders
27
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Feature

Salmon

Sea trout

Bullhead

Brook
lamprey

Otter

Water vole

33

Potential impact

Interruption or degradation of the
processes that support the habitat.
Decrease in habitat as a result of
changes in water levels.
Decrease in the
abundance/distribution of features
of importance.
Changes in community structure as
a result of changes in water quality.
Decrease in habitat as a result of
changes in water levels.
Decrease in the
abundance/distribution of features
of importance.
Changes in community structure as
a result of changes in water quality.
Decrease in habitat as a result of
changes in water levels.
Decrease in the
abundance/distribution of features
of importance.
Changes in community structure as
a result of changes in water quality.
Decrease in foraging and breeding
habitat as a result of decreased
water levels.
Decrease in food sources as a
result of changes in water levels
and water quality.
Increased competition as a result of
decreased habitat availability.
Increased predation as a result of
decrease in habitat available as
refuge.
Decrease in foraging and breeding
habitat as a result of decreased
water levels.
Decrease in food sources as a
result of changes in water levels
and water quality.
Changes in food sources as a result
of changes in water quality.
Increased competition as a result of
decreased habitat availability
Increased predation as a result of
decrease in habitat available as
refuge.

Ecological
value of
feature

Likely
impact

Confidence

International

Moderate

Low

National

Moderate

Low

National

Minor

Low

National

Moderate

Low

Regional

Minor

Medium

National

Uncertain
(pending
further
water vole
survey
data)

N/A

Appendix D Environmental Features Assessment

In considering the impact assessment, it is noted that significant restoration work has commenced
and/or is proposed for the River Test SSSI, including river restoration plans, diffuse water pollution
plans and other ongoing activity of partnerships and regulators that overall are seeking to meet the
Favourable Condition Targets for the River Test SSSI. This will result in a changing baseline over
time. Consequently, this assessment report will need to be adaptive over time to reflect a changing
baseline. Only some of the improvements will be due to the River Test Drought Permit/Drought Order
mitigation package - the control areas in the River Test Drought Permit/Drought Order Monitoring
Plan are designed to account for this changing baseline, and will be used to inform future updates
to this environmental assessment report.
D.2.3.2 The Lower Test Valley SSSI

D.2.3.2.1 Baseline
Notified Features
Figure 5 shows the location of the Lower Test Valley SSSI, which covers an area approximately
139 ha in extent. The Lower Test Valley SSSI is broken down into eight component units, classed
as littoral sediment (three units – Units 001 – 003), fen, marsh and swamp (two units, Units 004 and
005) and lowland neutral grassland (three units, Units 006 - 007).
The SSSI citation states that the site is located at the upper estuary of the River Test and exhibits a
gradation from salt through brackish to freshwater conditions. The site includes one of the most
extensive reed Phragmites beds on the south coast, with flanking unimproved meadowland
intersected by numerous tidal creeks flooded on high water spring tides. Saltmarsh habitat to the
south supports a varied flora with several species characteristic of salt marsh habitat. Above the limit
of tidal influence are extensive unimproved neutral meadows containing several plants now rather
uncommonly found owing to modern intensive agricultural methods. Over 450 species of flowering
plants have been recorded for the site as a whole.
Natural England’s Favourable Condition Table29 provides a list of the broad habitat types and
associated designated interest features for the SSSI, as reproduced below:
◼ Lowland neutral grassland
-

MG5 Cynosurus-Centaurea Grassland
MG8 Cynosurus cristatus – Caltha palustre Grassland
MG11a Festuca rubra-Agrostis stolonifera-Potentilla anserina Grassland Lolium perenne
sub-community
- MG13 Agrostis-Alopecurus Pasture
◼ Fen, Marsh and Swamp
-

S4 Phragmites australis Swamp
S5a Glyceria maxima Swamp
S6 Carex riparia Swamp
S7 Carex acutiformis Swamp
S14 Sparganium erectum Swamp
S21 Bolboschoenus maritimus Swamp
S20 Schoenoplectus tabernaemontani Swamp
S22 Glyceria fluitans Swamp
S23 Margin Vegetation

29

Natural England (2007) Lower Test Valley conservation objectives and definitions of favourable conditions
for designated features of interest – Consolation Draft
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- S26c Phragmites australis-Urtica Fen, Oenanthe crocata sub- community
- S28 Phalaris arundinacea Tall Herb Fen
- M22 Juncus subnodulosus – Cirsium palustre Fen Meadow
- M27b Filipendula ulmaria – Angelica sylvestris Mire, Urtica – Vicia sub-community.
◼ Littoral Sediments (Saltmarsh)
- Saltmarsh communities (SM6, SM8, SM9, SM13, SM14, SM16, SM20 & SM24)
◼ Littoral sediments, coastal grazing marsh & fen,marsh and swamp
-

Aggregations of non-breeding birds (SPA & Ramsar feature only)
Aggregations of non-breeding birds- the qualifying feature for international SPA overwintering
birds
is
criterion
3.3
–
localities
regularly used by non‐
breeding birds (1% or more GB population), >20,000 waterbirds

D.2.6.3.2 Assessment Summary
◼ The SSSI Unit Condition Assessments were last surveyed in September 2019 and showed
that all the Units were in favourable condition, with the exception of two units of lowland
neutral grassland referred to as Totton Meadows (Unit 006) and Test Valley Meadows (Unit
007). These two units were considered to be of unfavourable - recovering condition. None of
the units had any condition threat risk identified within the SSSI Unit Condition Assessments.
◼ The River Valley communities of the Lower Test Valley encompass the Great, Little and
Middle Test, plus the Wirehouse Streams which flow from the Great Test to Little Test just
within the northern boundary of the Lower Test Valley Nature Reserve. The Testwood
abstraction is located approximately 0.5 km upstream of the northern boundary of the Lower
Test Valley SSSI. The Test Surface Water Drought Permit has the potential to impact upon
flows in the freshwater reach of the Great Test, between the Testwood abstraction intake and
the NTL at Testwood Mill, and also impact flows in both Wirehouse streams. Water levels in
the meadows and saltmarsh areas bordering the river channel in the northern and eastern
sections of the SSSI are the most vulnerable to impacts from the Testwood abstraction. The
Little Test splits from the Great Test upstream of the abstraction intake so the Test Surface
Water Drought Permit will not directly alter flows on the Little Test, apart from flows entering
the Little River Test via the two Wirehouse Streams. The Middle Test is entirely tidal and any
impacts from the abstraction on this water body will be negligible.
◼ The hydrological zone of influence of the abstraction on the Lower Test Valley SSSI is limited
to the western and northern areas of the Lower Test Valley Nature Reserve. Beyond the NTL
at Testwood Mill the tidal influence is the dominant factor in the habitats of concern. The Test
Surface Water Drought Permit will not affect the tidal regime or elicit significant impacts on
salinity gradients that could trigger a significant impact pathway on the lower half of the SSSI.

Investigations into the wetlands and the potential impact of the abstraction were carried
out as part of the NEP investigation. Although there may be some impact on the wetlands
of the drought permit during drought conditions it appears that there is relatively low
connectivity between the river channels and the wetlands with the influence of tidal
inundation dominating the hydrological regime for the wetland. Taking account of this, and
the impacts of the drought permit on freshwater flows in the Great Test, Wirehouse
Streams and Little Test downstream of the Wirehouse Streams confluences, the potential
impacts on the notified features of the upper half of the Lower Test Valley SSSI (above the
NTL) are summarised in
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◼ Table 7.
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Table 7 Summary of potential impacts on the Lower Test Valley SSSI (above the NTL)

Feature

Potential impact

Lower Test Valley SSSI
Breeding
Decrease in foraging and
bird
breeding habitat as a result of
assemblages decreased water levels in Great
Test, Wirehouse Streams and
Little Test downstream of
Wirehouse Streams confluences.
Decrease in food sources as a
result of changes in water levels
and water quality.
Changes in food sources as a
result of changes in water
quality.
Increased competition as a result
of decreased habitat availability
Increased predation as a result
of decrease in habitat available
as refuge.
Lowland wet Decrease in habitat quality as a
grassland
result of decreased water levels
and meadow in Great Test, Wirehouse
Streams and Little Test
downstream of Wirehouse
Streams confluences.
Decrease in the extent of habitat
as a result of changes in water
levels.
Changes in the abundance
and/or occurrence of macrophyte
species.
Fen, marsh
Decrease in habitat quality as a
and swamp
result of decreased water levels
in Great Test, Wirehouse
Streams and Little Test
downstream of Wirehouse
Streams confluences.
Decrease in the extent of habitat
as a result of changes in water
levels.
Changes in the abundance
and/or occurrence of macrophyte
species.
Saltmarsh
Decrease in habitat quality as a
result of decreased water levels
in tidal reach.
Decrease in the extent of habitat
as a result of changes in water
levels.
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Ecological
Likely
value of feature impact

Confidence

International

Minor

Medium

National

Minor

Medium

International

Minor

Medium

International

Minor
Medium
(habitat
downstream
of NTL)
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Feature

Potential impact

Ecological
Likely
value of feature impact

Confidence

Changes in the abundance
and/or occurrence of macrophyte
species.

D3. WFD Status and Ecological Community
Assessments
The WFD test of ‘no deterioration’ is applied to the WFD water body and relates to a change in status
for any one of the Annex V quality elements. The timescale for assessment of deterioration is
considered on a short-term and long-term basis. The short-term assessment is based on the interim
classification reported by the Environment Agency from one year to another. The long-term
assessment is based on the 6-yearly cycle driven by the River Basin Management Planning process
and reporting requirements of the WFD (Article 4.6(e)).
WFD status and ecological community assessment in this EAR focus on locally derived ecological,
hydrological and hydraulic data to assess the risk of deterioration to the WFD water bodies.
Note: As detailed in Appendix B there is no planned long-term increase in abstraction rates on a
rolling 6 year cycle throughout the 2000 year stochastic climate series.

D.3.1 Water Body Status Baseline
There are two downstream WFD water bodies that may be affected by the Test Surface Water
Drought Permit. The WFD surface water body - Test (Lower) (GB107042016840) runs from the
confluence with Tadburn Lake, south of Romsey, to the boundary with Southampton Water
transitional water body, encompassing the Testwood Abstraction intake. The downstream WFD
water body is the transitional water body - Southampton Water (GB520704202800) which starts at
the boundary with the Test (lower) water body, and encompasses the Test, Itchen and Hamble
estuaries as well as Southampton Water out to Calshot. The location of the boundary between these
two waterbodies was originally set upstream of the NTL at Testwood Mill (approximately 625m
downstream of the Testwood abstraction intake) and this boundary was used for RBMP Cycles 1
and 2. For the RBMP Cycle 3, the Environment Agency is proposing to modify the boundary to align
to the NTL at Testwood Mill, located 1.7 km downstream of the Testwood abstraction intake. For the
purposes of the following WFD assessments, as agreed with the Environment Agency, it is assumed
that the WFD water boundary is at the NTL at Testwood Mill.
D3.1.1 Test (Lower) Surface Water Body
The abstraction intake lies near the lower end of the WFD Test (Lower) water body, 1.7km from the
NTL and the boundary with the Southampton Water transitional water body.
Summary RBMP data relating to the overall ecological status of the WFD surface water body - Test
(Lower) (GB107042016840) for 2019 are presented in Table 8. Note that ecological status is
combined with a chemical status assessment based on priority substances and other pollutants with
EU environmental quality standards to determine the overall surface water body status for River
Basin Management Plan (RBMP) reporting. Overall water body assessments are not reproduced
here. The table presents the ecological status classifications for the water body along with the
objective status classification for 2027. As shown, the overall ecological status is Good, with physicochemical elements being High and hydromorphological elements (which includes the hydrological
regime) is Supports Good.
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Table 8 Summary WFD RBMP classification data for Test (lower) surface water body (2019)

Water body ID
Water body Name

GB107042016840
Test (Lower)
Good
Good
High

Overall ecology
Fish
Macroinvertebrates
Macrophytes and
RBMP Cycle 2
High
phytobenthos
Status/Potential
Physico-chemical elements
High
Hydromorphological quality
Supports good
elements
Specific pollutants
High
Overall
Good
Fish
Good
RBMP2 water body objective
Macroinvertebrates
High
(2015)*
Macrophytes and
Good
phytobenthos
* No objectives on the catchment explorer website were published for 2027

D.3.1.2 Southampton Water transitional water body
The Southampton Water WFD transitional water body (GB520704202800) starts at the end of the
Test (lower) water body and extends to the junction with the Solent at Calshot and incorporates the
Test, Itchen and Hamble river estuaries to their natural tidal limits. The WFD RBMP Cycle 2
assessment data for this water body are presented in Table 9.
Southampton Water is designated under the WFD as a Heavily Modified Water Body – this indicates
a body of surface water that is substantially changed in character as the result of physical alterations
by human activity, as designated by the Member State in accordance with the provisions of the WFD
Annex II.
The whole water body is classified as a transitional water body covering an area of 30.9 km2.
Upstream of the transitional water body, the flow in the Test has been augmented by the River
Blackwater tributary and so flow impacts from the abstraction are partially mitigated by this additional
flow input. As is typical for a transitional water body, the influence of the tidal cycle is clearly evident
in the assessment of the velocities in the Test estuary during the high tide, and particularly at spring
high tide. Apart from at high tide, water from the freshwater River Test at Testwood Mill is free flowing
into the transitional water body.
Table 9 Summary RBMP data relating to the overall ecological status of the WFD transitional water
body: Southampton Water

Water body ID
Water body Name

RBMP Cycle 2
Status/Potential
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Overall ecology
Fish
Macroinvertebrates
Macroalgae
Physico-chemical elements
Hydromorphological quality
elements – Heavily modified
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GB520704202800
Southampton Water
Moderate
Good
Good
Good
Moderate
Supports good

RBMP2 water body objective
(2027)

Specific pollutants
Overall
Fish
Macroinvertebrates
Macroalgae

High
Moderate
Good
Good
Good

D.3.2. Test (Lower) Water Body (GB107042016840)
Limited monitoring of the ecology has been carried out downstream of Testwood abstraction in the
Lower Test. To improve the baseline information on which to assess compliance with the WFD the
Test Surface Water Drought Permit and Drought Order Monitoring Plan3 is being implemented
incorporating a network of water quality, water level, macrophyte, macroinvertebrate and fish
monitoring locations, subject to access permissions by landowners and leaseholders. Where already
available, this has been included in the current version of the EAR.
In addition, to improve the resilience of the ecology during drought conditions in the Lower Test a
package of measures have been agreed and detailed in the Test Surface Water Drought Permit and
Drought Order Mitigation Package4. Once implemented these should further reduce the risks to the
ecology from abstraction during drought conditions.
D.3.2.1. Macrophytes

D.3.2.1.1 Baseline
The macrophyte and phytobenthos combined status in the WFD RBMP classification for the Test
(Lower) (water body ID: GB1070420116840) is ‘High.
A summary assessment of the potential impact of the application of the Test Surface Water Drought
Permit on the macrophyte community has been presented earlier in section D.2.6. This section deals
just with the WFD status assessment and the risk of WFD status deterioration.
For WFD classification based on the macrophyte biological element, metrics on river macrophyte
composition, abundance and richness are run through the LEAFPACS2 classification tool. The
actual (observed) scores for these metrics are compared with a predicted score (reflecting a river in
pristine condition). The comparison of the observed to expected scores is known as an Ecological
Quality Ratio (EQR). EQRs are used to produce a macrophyte classification (High, Good, Moderate,
Poor, Bad) of the water body for Water Framework Directive (WFD) purposes.
The Environment Agency collect WFD monitoring data at ‘Upstream of Testwood Abstraction’ (Site
ID 155024) monitoring site. Species list and indices are available for late summer 2010, 2013 and
2016 (see Table 10). Additional monitoring sites, which form part of the s20 monitoring agreement,
with more recent data only (post 2018) are also available from seven additional sites, within the same
WFD waterbody (Site IDs 198791, 194492, 196434, 196435, 196436, 196437 and 197092). Data
for these sites are available on the Environment Agency data explorer30 or have been provided to
SWS by the Environment Agency.
Table 10 Environment Agency macrophyte monitoring sites located within the hydrological influence
of the Testwood Abstraction

Site ID
198791

30

Watercourse
Test (Great Test)

Water body ID
Top NGR
GB107042016840 SU3506815703

https://environment.data.gov.uk/ecology/explorer/
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155024
194492
196434
196435
196436
196437
197092

Test (Great Test)
Test (Great Test)
Wirehouse Stream
(North Arm)
Wirehouse Stream
(South Arm)
Ghillie’s Run (Great
Test)
Cattle Drink (Great Test)
Little Test

SU3521215404
SU3534315291
SU3622415022
SU3632414962
SU3582915042
SU3611714861
SU3553315484

A number of standard community metrics are calculated when using macrophytes to assess river
status31. These are provided with the Environment Agency macrophyte data and include:
◼ River Macrophyte Hydraulic Index - RMHI;
◼ River Macrophyte Nutrient Index - RMNI;
◼ Number of Macrophyte Taxa - NaTAXA;
◼ Number of Functional Groups - NFG;
With the exception of RMHI, these metrics are currently used in biological site classification under
the WFD. An additional algal coverage metric (ALG, which provides percentage coverage of green
filamentous algae and ranges from 0-100) is used to support biological site classifications under the
WFD; no data have been retrieved for algal coverage.
Error! Reference source not found. provides a summary of the indices within the reach of the
Testwood abstraction intake using the Environment Agency data.

31

UKTAG (2014). UKTAG River Assessment Method Macrophytes and Phytobenthos (River LEAFPACS 2), July 2014.
ISBN: 978-1-906934-44-6.
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Table 11 Environment Agency macrophyte monitoring sites: summary of community indices in the
vicinity of the Testwood abstraction intake on the River Test

Site ID

Date

RMHI

RMNI

198791
(upstream of intake)

30/08/2019

7.78

7.7

06/09/2010
10/08/2013
28/09/2016
30/08/2018
29/08/2019
27/08/2020
18/10/2018

8.06
7.98
7.71
7.94
7.86
8.03
7.75

30/08/2019

196435 (downstream of
intake)
196436 (downstream of
intake)
196437 (downstream of
intake)
197092 (upstream of
intake)

155024
(upstream of intake)
194492
(downstream of intake)
196434 (downstream of
intake)

NFG

NaTaXA

7

8

7.97
7.95
7.79
7.94
7.87
7.99
7.88

9
8
11
7
11
7
3

11
12
16
11
16
10
4

7.92

7.93

5

6

18/10/2018

7.94

8.05

6

7

30/08/2019

7.93

7.95

5

6

29/08/2019

8.11

7.98

10

14

29/08/2019

8.28

8.18

6

9

28/08/2019

7.35

7.29

8

11

The range of results for the section of river upstream of the Testwood abstraction intake at site
155024 are consistent over the 7 years that the data span, monitoring upstream at 197092 on the
Little Test indicates lower RMHI and RMNI compared to the Great Test, most likely due to the nature
of the reduced depth and width of the river compared to the Great Test, however shows similar NFG
and NaTAXA. The 155024 NFG and NaTAXA show a slight increase while RMHI and RMNI decline
somewhat. The nature of the site habitat has changed over this period with fallen trees creating a
large, silty, slack area on one bank and a faster, clean gravel section on the other bank. This is likely
to have affected the species present and therefore the calculated metrics32. Site 198791, also located
upstream of the abstraction, recorded similar metrics to 155024, indicating conditions are consistent
between the two sites.
Both the Wirehouse South Arm (196435) and Wirehouse North Arm (196434) showed comparable
data. A slight increase in RMHI and RMNI from 2018 to 2019 in the Wirehouse North Arm. The
metrics associated with sites 194492, 196436 and 196437 (located downstream of the intake and
potentially affected by the Testwood abstraction) are similar to those recorded upstream at site
155024, and relatively consistent between the surveys, which would be expected over such a limited
temporal range (three years). The consistency between this site and the upstream sites indicate that
there is currently no discernible impact from the abstraction, based on these metrics. However, given
the limited data range from this site, this is not considered as being highly conclusive. Further data
collected at this site will be included in future versions of this EAR and help clarify the baseline
conditions in the Test near to the abstraction location.

32

Pers. Comm. Emma McSwann – Environment Agency, summer 2021
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D.3.2.1.2 Assessment Summary
◼ WFD compliance macrophyte monitoring sites are situated upstream of the Testwood
abstraction intake and therefore there is no long-term WFD monitoring baseline on which to
assess status or deterioration downstream of the abstraction intake. One new monitoring site
(194492, since 2018 only) is available within the vicinity of the abstraction site, although only
a limited range of data are available at this site.
◼ Based on an assessment of the available macrophyte data, hydrological modelling and the
hydraulic nature of the river downstream of the abstraction Southern Water concludes that
the risk of a deterioration in the high status of the macrophyte classification in the Test
(Lower) water body caused by the operation of the abstraction pursuant to a Test Surface
Water Drought Permit is low in the short term for interim classification and very low within the
longer-term reporting cycle of the WFD.
◼ Data limitations result in uncertainties in this assessment and therefore Southern Water in
agreement with the Environment Agency and Natural England, with advice from Hampshire
and Isle of Wight Wildlife Trust, have developed the Test Surface Water Drought Permit and
Drought Order Monitoring Plan to improve information available to assess the possible
environmental impacts of abstraction below the HoF pursuant to a Test Surface Water
Drought Permit.
◼ In addition, to improve the resilience of the macroinvertebrate communities to drought
conditions in the Lower Test, a package of mitigation measures has been agreed.33
D.3.2.2 Macroinvertebrates

D.3.2.2.1 Baseline
WFD ecological status for macroinvertebrates is currently determined by an updated classification
method using RICT (River Invertebrate Classification Tool (derived from RIVPACS)) under the
direction of the EU WFD (2000/60/EC).
The current ecological status of the macroinvertebrate community in the Test (Lower) (water body
ID: GB107042016840) is High. A ‘High’ status indicates that the water body supports a diverse and
abundant macroinvertebrate community, indicative of high (unpolluted) water and habitat quality.
A full review of the potential impact of the application of a Test Surface Water Drought Permit on the
SSSI macroinvertebrate community has been presented earlier in section D.2.6.1.2 This section
deals just with the WFD status assessment and the risk of WFD status deterioration.
Data are available from six sites on the River Test and five sites on Nursling (Manor House Farm)
Carrier Stream from the Environment Agency Data Explorer33, within the area of interest. These data
have been collected for various different purposes. The Environment Agency’s monitoring for WFD
classification and status assessment has been carried out at Testwood Bridge upstream of the
abstraction intake since 2010. Prior to 2010, this site was used for general quality assessment
(GQA), the Environment Agency’s national headline indicator monitoring programme. Further
Environment Agency macroinvertebrate monitoring locations are available for two sites of interest
within the WFD water body, directly upstream and downstream of the abstraction intake (data for
2000-2016). These locations are monitored for the purpose of local water resources assessment.
Finally, five sites on the connected Nursling Carrier Stream were monitored in 2005 only, with the
purpose being described as ‘National Monitoring’ (no further information was available).
While the purposes of the different surveys varied, all data were collected using a standard threeminute kick-sweep sampling approach, compatible with GQA, WFD and other purposes.

33

https://environment.data.gov.uk/ecology/explorer/
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A summary of monitoring site locations and records is presented in
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Table 12.
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Table 12 Environment Agency macroinvertebrate monitoring sites

SU3517015480

Monitoring
Purpose
GQA

2010-2016

SU3517015480

WFD

90401

2002-2008

SU3525015350

CAMS
investigation

90402

2002-2008

SU3535015300

CAMS
investigation

157258

2010-2016

SU3520415419

157259

2010-2021

SU3535015300

Ghillie’s Run

196436

2019

SU3582915042

Cattle Drink

196437

2019

SU3611714861

196434

2018-2019

SU3622415022

196435

2018-2019

SU3632414962

133941

2005

Site name
Testwood
Testwood
Bridge
50 m u/s
Testwood
abstraction
50 m d/s
Testwood
abstraction
U/S
abstraction
D/S
abstraction

North Arm
South Arm
Nursling
Test Carrier
Nursling
Test Carrier
Nursling
Test Carrier
Nursling
Test Carrier
Nursling
Test Carrier
Little Test
Little Test

43111

Monitoring
period
2000-2009

160230

Watercourse Site ID

Test (Great
Test)

Wirehouse
Stream

Nursling Test
134405
Carrier
(also referred
to as Manor
134406
House Farm /
Nursling fish
134702
farm carrier)

2005
2005
2005

134901

2005

197092

2019

142951

2019

NGR

SU3517015590
SU3526015510
SU3531815643
SU3551015320
SU3543715387
SU3553315848
SU3611715406

Water
Resources
Water
Resources
National
monitoring
National
monitoring
National
monitoring
National
monitoring
National
monitoring
National
monitoring
National
monitoring
National
monitoring
National
monitoring
National
monitoring
National
monitoring

All locations are within WFD water body: GB107042016840 except for sites 196434-196437. These sites are
within the Southampton Water WFD water body, however, given they represent macroinvertebrate
communities within freshwater streams, they have been included in this section.

Based on data collected within these sample sites, this assessment utilises several biotic indices
which provide an understanding of the sensitivity of the macroinvertebrate community to impacts
associated with the implementation of this drought permit:
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•

The Lotic Index for Flow Evaluation (LIFE)34 is a biotic index used to determine the preference
of the macroinvertebrate to flow velocity and can therefore determine the sensitivity of that
community to reductions in flow. LIFE scores can be calculated using macroinvertebrate
family (LIFE(F)) or species level (LIFE(S)) data, depending on the level of taxonomic
resolution (identification) available.

•

The WFD Cycle 2 macroinvertebrate scoring system Whalley Hawkes Paisley Trigg
(WHPT)35 was utilised within this assessment. Average Score Per Taxon (ASPT) and
Number of Scoring Taxa (NTAXA) biotic indices which are derived from WHPT are both used
to assess the risk of deterioration to WFD classification of the macroinvertebrate element
within waterbodies located within the zone of influence. ASPT responds to organic pollutants
and associated pressures and NTAXA also responds to organic pollutants as well as other
environmental pressures including habitat degradation, acidification and toxic pollution.

Previous data used by the Environment Agency, notably Biological Monitoring Working Party
(BMWP); Number of Scoring Taxa (BMWPNTAXA); Average Score Per Taxon (BMWPASPT)36,37; have
now been superseded by the WHPT scoring system, described above. WHPT is based on more taxa
than BMWP and includes log abundance for family taxon, providing a more robust biotic score and
increased sensitivity to represent the invertebrate community. It also offers better comparability with
LIFE and other abundance-weighted indices.
The LIFE scores and WHPT related indices can be contextualised using the RICT, which generates
‘expected’ values using site data (including distance from source, alkalinity, substrate, flow, gradient
etc.). Actual ‘observed’ values can then be compared to expected values, and observed/expected
(O:E) ratios can be used to compare different sites and assess whether they are impacted. Where
site data are available, O:E have therefore been calculated and outcomes are presented in the
following section. However, at the time of writing this report, not all site data had been obtained,
therefore some sites are missing from this final analysis.
In addition, while ratios for WHPT related indices were all calculated for the purpose of this latest
version of the EAR using RICT and raw site data, some of the LIFE score ratios (sites 157258 and
157259) are based on the existing data set described in a previous version (V5.0) of the EAR (i.e.
pre-calculated O:E ratios).
Relevant biotic indices (LIFE and WHPT related indices) for each of the sites and dates for which
data are available are provided in Annex 2 of this document.
The LIFE(F) scores for sites described in

34

Extence, C.A., Balbi, D.M. and Chadd, R.P. (1999) River flow indexing using British benthic macroinvertebrates: A
framework for setting hydroecological objectives. Regulated Rivers: Research and Management 15, 543-574.
35 WFD-UKTAG (2014), River Assessment Method. Benthic Invertebrate Fauna. Invertebrates (General Degradation):
Whalley, Hawkes, Paisley & Trigg (WHPT) metric in River Invertebrate Classification Tool (RICT) UKTAG Method
Statement.ISBN: 978-1-906934-62-0.
36 Biological Monitoring Working Party (1978). Final report: assessment and presentation of the quality of rivers in Great
Britain. Unpublished report, Department of the Environment, Water Data Unit.
37 Walley W.J. and Hawkes H.A. (1997) A computer-based development of the Biological Monitoring Working Party
score system incorporating abundance rating, biotope type and indicator value. Water Research 31 (2), 201-210.
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Table 12 range from 6.75 to 7.83 between 2000 and 2021, based on family level data obtained. The
majority of samples reflect a macroinvertebrate community which is associated with moderate/high
flow velocities within the reach. However, scores between 5.62 and 6.56 were recorded on the
Nursling Test Carrier, indicating taxa associated with slower flows. Scores between 6.89 and 7.48
were recorded on Wirehouse Stream, reflecting a macroinvertebrate community which is associated
with moderate/high flow velocities. Based on species level data the LIFE(S) scores generated were
somewhat higher than those using family level data, ranging from 7.17 to 8.42 on the main River
Test (Great Test) channel, and between 7.19 and 7.85 on Wirehouse Stream, again indicative of
relatively fast flowing waters. The slightly higher scores recorded using species compared with family
data is typical of the LIFE index. The species-based scores were again indicative of slower waters
(5.81 to 6.71) on the Nursling Test Carrier, demonstrating consistency between the different levels
of taxonomic resolution applied.
In terms of LIFE O:E ratios, sufficient site and biotic data are available for calculation of these ratios
from four of the monitoring sites with the area of interest, and these are presented in Figure 7 and
Figure 8, below (for family and species level, respectively). LIFE(F) and LIFE(S) O:Es achieve more
than the 1 (with the exception of one datum from May 2006 at Site 43111), which suggest the
community flow preference is as expected and that there was no discernible evidence flow pressure
at any of the sites, including either upstream or downstream of the abstraction intake or following
drought years for the period for which data are available.
Therefore, while the communities present are generally associated with fast flow velocities, they do
not seem to be impacted by reduced flows, either from the abstraction or during drought years, and
are therefore not considered as being highly sensitive to further reduced flow impacts of the drought
permit.
Figure 7 Macroinvertebrate community family LIFE O:E ratios from sites on the Lower Test
Test 43111
Test 160230
O:E = 1
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Figure 8 Macroinvertebrate community species LIFE O:E ratios from sites on the Lower Test
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In addition to our assessment, the limited potential for the abstraction to impact on the
macroinvertebrates of the Lower Test is highlighted by the problem the Environment Agency has
identified in locating monitoring points downstream of the Testwood abstraction intake – this extract
from Appendix K of the Environment Agency’s LCPRError! Bookmark not defined.:
Two invertebrate sites are used to assess the impact of the abstraction. One upstream and
one downstream. The choice of sites in the Lower Test are very limited due to it being deep, close
to the tidal limit and also other rivers joining the River Test, mitigating the impact of the abstraction.
The placement of the downstream site is restricted to one area between the abstraction intake and
the confluence of the River Blackwater. There is also the Testwood flow gauging station above the
River Blackwater confluence, restricting the placement of the downstream invertebrate site further.
The conclusion of the data presented above and those presented in the recent LCPR is that there is
no evidence to show that the abstraction at Testwood is currently having a detrimental impact on the
freshwater invertebrate ecology immediately downstream of the abstraction.Error! Bookmark not defined..
Other biotic indices are indicative of similar unimpacted conditions, as set out below (full data set
provided in Annex 2). However, there are limited sites for which sufficient site data were available to
calculate the O:E ratios for WHPT related (ASPT and NTAXA) ratios, none of which were
downstream of the Testwood Abstraction. Due to the absence of discharge data on Wirehouse
Stream, it was not possible to calculate any O:E ratios for the two sites. If site data become available
to calculate O:E ratios for WHPT related indices at downstream sites, these will be included and
updated in subsequent versions of this EAR.
ASPT scores from all sites range from 4.19 to 6.72, with the majority of samples indicative of
macroinvertebrate communities consistent with good water quality, and high scores characteristic of
unpolluted chalk rivers. In terms of O:E ratios, data are presented in Figure 9, below. The ASPT
O:Es are consistently above 1, which suggest that this parameter is not impacted by water quality
issues at the sites upstream of the abstraction intake or following drought years for the period for
which data are available. Therefore, while the communities are generally associated with high water
quality, they do not seem to be indirectly impacted by reduced flows during droughts.
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NTAXA scores range from 27 to 45, which is very high (again, typical of unimpacted chalk streams)
and indicative of good habitat and water quality. Likewise, NTAXA O:Es (Figure 10) are consistently
above 1 (with the exception of one datum from May 2013), which suggest that this parameter is not
impacted by water quality or other issues at any of the sites included in the data set, including
following droughts.
Figure 9 Macroinvertebrate community ASPT O:E ratios from sites on the Lower Test
Test 43111
Test 160230
O:E = 1
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Figure 10 Macroinvertebrate community NTAXA O:E ratios from sites on the Lower Test
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Aside from the lack of data available to calculate O:E rations for WHPT related indices, it is important
to point out that the length of river available on which to assess the impact of flow changes due to
abstraction at Testwood is very limited and less than ideal for macroinvertebrate assessments –
there is a maximum length of approximately 145 m of potential impact before the concrete base of
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the Environment Agency gauging weir and then the input of the River Blackwater which mitigates
the impact of the abstraction and the Test Surface Water Drought Permit. Although there are no
macroinvertebrate data available for extreme drought conditions in the river, hydraulic investigations
indicate that the river reaches downstream of the Blackwater confluence are increasingly impounded
and tidally influenced and so macroinvertebrate communities are likely to be more influenced by
these impacts than any changes to river flows caused by the impact of the abstraction and the Test
Surface Water Drought Permit.

D.3.2.2.2 Assessment Summary
◼ Data for the current macroinvertebrate assessment are based on monitoring points located
upstream and downstream of the abstraction intake (for LIFE scores), and included data
ranging up to 2020. However, sufficient data were only available to calculate WHPT related
O:E ratios, which can also be affected by flow impacts, at sites upstream of the abstraction.
◼ There are CAMS/water resources monitoring points immediately upstream and downstream
of the abstraction intake but no monitoring points further downstream of the abstraction intake
on which to base an assessment of deterioration.
◼ Based on an assessment of the available macroinvertebrate data, hydrological modelling and
hydraulic nature of the river downstream of the abstraction Southern Water conclude that the
risk of a deterioration in the good status of the macroinvertebrate classification in the Test
(Lower) water body caused by the operation of the abstraction pursuant to a Test Surface
Water Drought Permit is low in the short term for interim classification and very low within the
longer-term reporting cycle of the WFD.
◼ Data limitations result in uncertainties in this assessment and therefore Southern Water in
agreement with the Environment Agency and Natural England, with advice from Hampshire
and Isle of Wight Wildlife Trust, have developed the Test Surface Water Drought Permit and
Drought Order Monitoring Plan to improve information available to assess the possible
environmental impacts of abstraction below the HoF pursuant to a Test Surface Water
Drought Permit.
◼ In addition to improve the resilience of the macroinvertebrate communities to drought
conditions in the Lower Test an extensive package of mitigation measures has been agreed
in the Test Surface Water Drought Permit and Drought Order Mitigation Plan.33
D.3.2.3 Fish

D.3.2.3.1. Baseline
Baseline information are largely derived from Environment Agency Ecology and Fish Data Explorer,
as for macroinvertebrates and macrophytes.
Reaches upstream and downstream of the Testwood abstraction intake and down to the start of the
transitional water body, Southampton Water (situated 625 m downstream) lie within WFD water body
Test (lower) (water body ID: GB107042016840). The most recent WFD status assessment 2019
classified the water body as Good.
WFD fish population survey results are classified using FCS2 (the Fisheries Classification
Scheme, Version 2). FCS2 uses a range of statistical models and geographical data to predict the
fish community at any given location under natural conditions. The system then compares this with
the actual survey catch at individual sites and provides a score (EQR) that reflects whether or not
the two are similar. Scores determine formal classifications and may be Bad, Poor, Moderate, Good
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or High. The overall water body classification for fish is determined by the average EQR score of the
constituent surveys38.
The 2019 classification was based on two site level assessments: one on the Moorcourt Carrier in
2016 and one on the Broadlands trout stream (also known as Red River Carrier) survey 2016, both
located some distance upstream of the abstraction intake.
The data from the WFD assessment indicate that, although brown trout abundance at Moorcourt
Carrier site and brown trout and salmon abundances at the Broadlands trout stream site were less
than expected, the presence of other species at expected abundances resulted in the surveys
meeting the threshold score for Good status38. The WFD status for fish in the Test (Lower) water
body annually since 2009 has consistently been assessed at Good or High.
The Environment Agency collect data on the fish species and numbers present in the River Test
through a number of mechanisms including electric fishing survey data, fish counter data, fishery
catch records and various other observations.
Fifty-seven fish population surveys by electric fishing were conducted by the Environment Agency
on the lower River Test WFD waterbody downstream of Romsey since 2000 (Table 13). These
include surveys at six sites on the River Test and two sites on connected waterbodies between
Romsey and the M27. In addition, there are a limited number of more recent surveys from three sites
on the Great Test (downstream of where the main River Test splits into three channels, the Great
Test, Middle Test and Little Test). Survey data from the Middle Test and Little Test have not been
considered, as the areas of these waterbodies within the Lower Test WFD water body are not
considered as being affected.
Two different survey techniques are used:
◼ Catch per unit effort (CPUE) which involves fishing with an electric fishing unit backpack
over a set distance and time while walking upstream. This technique is ideal for salmon parr
abundance surveys.
◼ Single catch surveys involve fishing across the whole width of the river, usually with two
electric fishing anodes connected to equipment towed by a dingy - fish are driven upstream
into a stop-net across the channel which catches far more fish and gives a better measure of
species abundance across the whole fish community.
Table 13 Environment Agency fish survey dates and survey method

Watercourse

Survey site

NGR

Data range
(number of
surveys)

Survey
method

House Beat

SU 35269 20706

2/09/2004 (1)

Single catch

35911

Mainstone
Farm

SU 34960 20631

12/08/2010 16/09/2021 (10)

CPUE

30261

Longbridge

SU 35489 17854

12/08/2010 16/09/2021 (10)

13386

Moorcourt
Carrier

SU 35470 17277

Site ID

Tadburn Lake
(Tributary of
13447
River Test)

River Test

38
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25/08/2004 16/09/2021 (10)

CPUE (6)
and Single
catch (4)
CPUE (4)
and Single
catch (6)

Watercourse

Broadlands
Fish Carrier
(joined to
River Test)

Site ID

Survey site

NGR

Data range
(number of
surveys)

13392

Moorcourt
Main

SU 35461 17295

25/08/2004 23/07/2018 (3)

75163

Meadowview

SU 35588 16793

23/09/2020 16/09/2021 (3)

28383

Upstream M27

SU 35557 16648

28/08/2007 –
23/09/2021 (13)

30864

Red River
Carrier,
Broadlands

SU3504617147

15/08/2008
14/06/2013

Single catch

29/08/2019 04/10/2019 (2)
30/08/2019 04/10/2019 (2)

CPUE and
Single catch
CPUE and
Single catch

29/08/2019 (1)

Single catch

73483
Great Test

73505
73703

Ghillies Run,
Testwood
Nursling Mill

SU3577515056

Testwood
fishing hut

SU3604215138

SU3513615793

Survey
method
CPUE (1)
and Single
catch (2)
CPUE (2)
and Single
catch (1)
CPUE (10)
and Single
catch (3)

Figure 11 shows the abundance of fish in the main River Test and connected waterbodies (Red
River Carrier and Tadburn Lake tributary) within the lower Test WFD waterbody for all the fish
population surveys (recorded until 2021) in order of least abundant to most abundant.
In common with most rivers, the number of fish species in the Test increases further downstream,
but unusually, the River Test has relatively steep, fast-flowing sections in its lower reaches, so the
species that are typically representative of the upper parts of the river, especially wild brown trout
and grayling, also thrive here.
Several fish species found in the River Test are of international conservation interest, including
Atlantic salmon, European eel Anguilla anguilla, bullhead Cottus gobio, brook lamprey Lampetra
planeri.
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Figure 11 Fish abundance in the River Test and connected waterbodies (2004 – 2021)
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Data from the Great Test is presented separately due to the position of the sites within the system
(i.e. further downstream within the Lower Test and greater proximity to the transitional waterbody)
and likely presence of more estuarine species. The sites are also downstream of the Testwood
abstraction.
Figure 12Error! Reference source not found. shows the abundance of fish in the Great Test, which
were only available for 2019, in order of least abundant to most abundant. Despite the further
downstream location, the fish communities are generally dominated with freshwater species, with
minnow being the most abundant species recorded. Some differences compared to the upstream
stretch were recorded, but it is not clear whether this reflects the limited data availability for these
species. The species diversity (number of taxa species recorded) is lower than previously recorded,
but this is likely to reflect the lower number of sample sites and sample dates included within this
data set, rather than any other factors.
As at the other sites, several fish species recorded are of international conservation interest,
including Atlantic salmon, European eel, bullhead and brook lamprey.
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Figure 12 Fish abundance in the Great Test within the Lower Test WFD water body (2019)
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D.3.2.3.2. Assessment Summary
◼ No routine WFD monitoring data for the water body are collected downstream of the
Testwood abstraction intake but available upstream WFD monitoring data indicate that brown
trout abundance in the Moorcourt Carrier and brown trout and salmon abundances in the
Broadlands trout stream are less than expected, whilst the presence of other species were
at expected abundances. The WFD data indicate a current WFD status of Good for the water
body. The WFD status for fish in the water body has been consistently Good or High since
200938. Limited data from downstream and within the vicinity of the Testwood abstraction
appear to be broadly similar to upstream sites, which are dominated with freshwater fish and
have low numbers of salmon and brown trout.
◼ Impacts of the drought permit on fish populations are addressed above in respect of key SSSI
fish species and further below in respect of eel and sea lamprey, and are not repeated here.
◼ In view of the identified risks (set out earlier) to salmon and other migratory fish species,
leading to effects on fish populations in both the impacted reach downstream of the Testwood
abstraction intake and the upstream reaches of the WFD water body, there is a medium risk
of deterioration from WFD Good status due to the Test Surface Water Drought Permit. This
reflects the likelihood that any impacts on migratory species will persist over several years
post-implementation of the drought permit before recovery.
◼ Southern Water acknowledges uncertainties in this risk assessment (as identified in respect
of the SSSI fish species above) and in agreement with the Environment Agency and Natural
England, with advice from Hampshire and Isle of Wight Wildlife Trust, have developed the
Test Surface Water Drought Permit and Drought Order Monitoring Plan3 to improve
information available to assess the possible impacts of the Test Surface Water Drought
Permit on fish populations.
◼ In addition to improve the resilience of the fish communities to drought conditions in the Lower
Test, a package of mitigation measures has been agreed in the Test Surface Water Drought
Permit and Drought Order Mitigation Plan.
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D.3.2.4 Hydromorphological elements supporting the biological elements
A number of hydromorphological elements are required to support the biological assessment. These
include:
◼ Hydrological regime
- Quantity and dynamics of water flow
- Connection to groundwater bodies
◼ River continuity
◼ Morphological conditions
- River depth and width variation
- Structure and substrate of the riverbed
- Structure of the riparian zone
The current assessment of the hydromorphological elements supports WFD Good status.
The abstraction intake lies towards the lower end of the WFD water body and the hydrological effect
of the drought permit is partly mitigated within 300m downstream by the addition of the River
Blackwater tributary flows. However, as set out in Appendix B, river flows, flow velocity and wetted
width will reduce in the lowest reach of the WFD water body downstream of the abstraction intake.
The risk of deterioration in the overall hydromorphological elements of the WFD water body as a
whole as a result of the implementation of the Test Surface Water Drought Permit is assessed as
negligible, taking account of the small proportion of the WFD water body affected.

D.3.2.5 Chemical and physico-chemical elements supporting the biological elements
A number of chemical and physico-chemical elements are required to support the biological
assessment. These include:
◼ General
-

Thermal conditions
Oxygenation conditions
Salinity
Acidification status
Nutrient conditions.

The current assessment of the chemical and physico-chemical elements currently supports WFD
High status. Assessment of the impacts of the drought permit on water quality elements is presented
in Appendix B, which indicates:
◼ Local dissolved oxygen levels may be affected by the drought permit due to lower flows, flow
velocities and the risk of macrophyte bleaching and die back occurring. There is also a low
risk of deterioration in nutrient conditions due to low flows.
◼ The impact of the drought permit on oxygenation and nutrient conditions in the WFD water
body will however be fairly rapidly reversible following cessation of the drought order.
◼ The drought permit will reduce flows and flow velocity downstream of the Testwood
abstraction intake, likely leading to an increase in river water temperature, particularly in
summer. Temperature in the River Blackwater tributary inflow downstream of the abstraction
may be cooler and, if so, this could partly mitigate the local increase in river temperature, but
there is currently uncertainty as to the relative differences in temperature in the main river
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and the River Blackwater; at very low flows in a severe drought, it is possible that the
temperature in the River Blackwater could be higher than the main river. Temperature
monitoring is required to further assess the relative differences at times of very low flow.
◼ The drought permit will not impact on acidification status or salinity conditions in the WFD
water body.
◼ The proposed use of automatic telemetered water quality monitoring loggers for the impacted
reach should help to proactively identify water quality problems if they develop during drought
permit implementation and allow mitigation/remedial action to be taken to help minimise the
effects. Monitoring began in August 2020.
◼ The abstraction intake lies near the lower end of the WFD water body and so the drought
permit only effects chemical and physico-chemical elements in a small proportion of the
whole WFD water body.
The risk of deterioration in the chemical and physico-chemical elements of the WFD water body as
a whole as a result of the implementation of the Test Surface Water Drought Permit is assessed as
negligible, taking account of the small proportion of the WFD water body affected.
D.3.2.6 Specific pollutants
The status of specific pollutants are assessed as supporting elements to the ecological status and
are assessed on the following basis:
◼ Pollution by all priority substances identified as being discharged into the water body
◼ Pollution by other substances identified as being discharged in significant quantities into the
water body
The status of specific pollutants is currently assessed as being of High status.
During drought conditions, specific pollutants will not be materially affected by the additional drought
permit abstraction. There is no risk of WFD status deterioration in the specific pollutant element as
a result of the implementation of the Test Surface Water Drought Permit on the Test (Lower) water
body.

D 3.3 Southampton Water Transitional Water Body
(GB520704202800)
The Environment Agency39 states: ‘it is our judgement that recent historic abstraction rates at
Testwood are unlikely to be having a significant negative ecological effect on the Test estuary or
Solent & Southampton Water Ramsar site.’
Further sensitivity testing submitted by the Environment Agency39 presented the following:
‘The in-river EFI based MRF licence condition seeks to protect in-stream, freshwater, ecology
(including salmon) from abstraction-related low flows. It is not based upon marine ecology, but there
is an EFI for transitional waters i.e. coastal environments. This is primarily aimed at estuarine
habitats and is set at a level to support good ecological status, based upon an assessment of the
sensitivity of the ecology (considering plants and fish) to changes in flow: but is not explicitly designed
for the full range of wetland habitats found in the lower Test Valley. However, it does serve as useful
sensitivity test for the purposes of this assessment of risks to the SSSI.
The in-river MRF is more protective of the flows into the estuary than that which would be required
if we were to consider the estuary alone, and not the in-river ecology. In effect, to protect the River
Test ecology our licence conditions will ensure that more freshwater flows enter the lower Test
39

Environment Agency LCPR Appendix C-4
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wetlands and estuary than the minimum required for the estuarine ecology, identified using the same
tool.’
The in-river ecology is therefore considered to be more sensitive to flow changes than that of the
Southampton Water transitional water body. Therefore, if the flow regime is generally acceptable for
the in-river ecology, it is likely to be acceptable for the ecology of the transitional water body.
D.3.3.1 Macroinvertebrates
Southampton Water is designated as a Heavily Modified Water Body and the macroinvertebrate
potential status in the WFD RBMP classification for Southampton Water is assessed as ‘Good’.

D.3.3.1.1 Baseline
Benthic macroinvertebrate communities can be used to indicate the ecological status of an estuary
or coastal water body.
The Infaunal Quality Index (IQI) is used to assess the ecological health of the benthic invertebrate
fauna incorporating metrics of abundance, diversity and the presence and/or absence of pollution
tolerant and disturbance-sensitive taxa. The individual metrics have been weighted and combined
within the IQI in order to best describe the changes in the benthic invertebrate community in response
to anthropogenic pressures. Each individual metric is assessed in relation to a reference value, which
is the expected value for that metric in the habitat type that is being assessed when there is minimal
or no disturbance due to human activities.
Benthic invertebrates are small animals (for example, worms, sand hoppers and clams) that live in
the mud and sand at the bottom of the estuary or sea. They can be used to indicate the ecological
status of a water body. Metrics on species composition and disturbance sensitivity are calculated
with the IQI classification tool. The actual (observed) scores for these metrics are compared with a
predicted score (reflecting a habitat in pristine condition). The comparison of the observed to
expected scores EQRs are used to produce a benthic invertebrate IQI classification (High, Good,
Moderate, Poor, Bad) of the water body for WFD purposes.
The four class boundaries are:
◼ High/Good = 0.75
◼ Good/Moderate = 0.64
◼ Moderate/Poor = 0.44
◼ Poor/Bad = 0.24.
Each sample occasion takes 25 grab samples across the water body which are later analysed and
indices calculated and averaged for the whole water body to give an overall status.

D.3.3.1.2 Assessment
Individual sample results range from poor to high giving an overall classification of Good for the
Southampton Water WFD water body (Table 14). No monitoring is carried out in the Test Estuary
above Redbridge on which to assess the risk of deterioration from the implementation of the Test
Surface Water Drought Permit.
Table 14 Southampton Water Benthic Invertebrate EQR

Sample date
May 2011
June 2013
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Average Species
richness
42
44

Average Sample IQI EQR

Status

0.65
0.68

Good
Good
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No subsequent data were available post 2013.
Benthic macroinvertebrate species throughout the wider water body are largely unaffected by
freshwater inflows from the rivers. Depth profile data collection within the upper reaches of
Southampton Water carried out by Southampton University suggest that there is stratification of the
water body and that freshwater entering the estuary remains in the top 20 cm of the water column
during the ebb tide and mixing occurs rapidly on the rising tide. The benthic invertebrates are
buffered from this by the water column and experience only full salinity water conditions at the
seabed through the tidal cycle.
There is no mechanism by which the benthic macroinvertebrates would be impacted by the
abstraction during implementation of the Test Surface Water Drought Permit under drought
conditions and no risk of WFD deterioration for this quality element within the Southampton Water
WFD transitional water body.
D 3.3.2 Macroalgae
Southampton Water is designated as a Heavily Modified Water Body and the macroalgae potential
status in the WFD RBMP classification for Southampton Water is assessed as being of ‘Good’ status.

D.3.3.2.1 Baseline
Macroalgae communities (seaweeds) can be used to indicate the ecological status of an estuary or
coastal water body. A number of tools are used to measure metrics of composition and abundance
for different types of macroalgae communities. Up to two tools are used for assessing transitional
water bodies: the Opportunistic Macroalgae and Fucoid Extent. The tools compare actual (observed)
metric scores against reference conditions (reflecting a water body in pristine condition). The
comparison of the observed to expected scores EQRs are used to produce the macroalgae WFD
status classification (High, Good, Moderate, Poor, Bad) of the water body for WFD purposes.
The Environment Agency sample various locations throughout Southampton Water to develop the
EQR scores for macroalgae in the water body. Macroalgal EQR data presented in Table 15 suggest
a consistently Good WFD status over the period of data collection for the Southampton Water
transitional water body as a whole.
Table 15 Southampton Water macroalgal EQR

Sample date
2008
2010
2013

EQR
0.69
0.62
0.60

Status
Good
Good
Good

No WFD monitoring is carried out above Redbridge on the Test Estuary that could be used to enable
an assessment of WFD deterioration and no subsequent WFD monitoring data were available post
2013.

D 3.3.2.2 Assessment
Macroalgal status in Southampton Water would not be impacted by the Test Surface Water Drought
Permit abstraction and there would be no risk of WD status deterioration for this quality element
within Southampton Water transitional water body.

59

Appendix D Environmental Features Assessment

D.3.3.3 Fish

D.3.3.3.1 Baseline
To assess the ecological status of a water body under the WFD a statistically robust assessment of
the observed health is compared against reference conditions for a minimally disturbed habitat – this
is reported as an EQR. An EQR with a value of one represents reference conditions and a value of
zero represents a severe impact.
WFD fish population survey results are classified using Transitional Fish Classification Index (TFCI)
specifically designed for transitional waters.
The TFCI is a multi-metric index composed of ten individual components known as metrics, these
are:
◼ Species composition;
◼ Presence of indicator species;
◼ Species relative abundance;
◼ Number of taxa that make up 90% of the abundance;
◼ Number of estuarine resident taxa;
◼ Number of estuarine-dependent marine taxa;
◼ Functional guild composition;
◼ Number of benthic invertebrate feeding taxa;
◼ Number of piscivorous taxa; and
◼ Feeding guild composition.
The TFCI is calculated as the sum of all metric scores and converted into an EQR with a range from
zero (a severe impact) to one (reference/minimally disturbed). The four class boundaries are:
◼ High/Good = 0.8
◼ Good/Moderate = 0.6
◼ Moderate/Poor = 0.4
◼ Poor/Bad = 0.2
Fish are caught using a variety of techniques throughout the WFD water body and the data are
pooled over the most recent six-year period. The pooled datasets can be used to indicate the
ecological status of a transitional water body. The actual (observed) scores for the ten metrics are
compared with a reference score derived from data collected in a similar way between 2006 and
2011. The comparison of the observed to expected scores are used to produce a status classification
(High, Good, Moderate, Poor, Bad) of the water body for WFD purposes.
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Table 16 indicates that the fish EQR values for Southampton Water show considerable year on year
variation – between 2009 and 2019, the WFD classification has ranged from Poor to High. A wide
range of fish species are present in Southampton Water as presented in Figure 15.
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Table 16 Southampton Water WFD Water Body: Fish EQR

Sample date
2009
2011
2012
2013
2014
2015
2016
2019

EQR
0.675
0.8
0.8
0.387
0.536
0.639
0.674
-

status
Good
High
High
Poor
Moderate
Good
Good
Good

Limited fish monitoring data is available from the Southampton Water WFD transitional water body
above Redbridge in the uppermost part of the Test Estuary, near to the Testwood site. The sites and
details within the area are presented in
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Table 17 Environment Agency fish survey dates and survey method below.
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Table 17 Environment Agency fish survey dates and survey method

Watercourse

Great Test

Site ID

Survey site

NGR

73704

Testwood Cattle Drink

SU3612014929

73724
73725
73726
71683

Testwood Pool - The Bay
Testwood Pool - House Bank
Testwood Pool - eel rack
Wirehouse stream - North Arm

SU3617014514
SU3614714474
SU3613014501
SU3621115001

71684

Wirehouse stream - South Arm

SU3628114940

Wirehouse Stream
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Data range (number
of surveys)
29/08/2019 30/08/2019
29/08/2019
29/08/2019
30/08/2019
15/10/2018 07/10/2019
15/10/2018

Survey method
Single Catch
Single Catch
Single Catch
Single Catch
Single Catch
Single Catch

Figure 13Error! Reference source not found. shows the abundance of fish data for the Great Test
within the Southampton Water Transitional Waterbody, which were only available for 2019, in order
of least abundant to most abundant. Only three species were recorded, European eel, European
flounder (Platichthys flesus) and brook lamprey. While the limited data mean that the findings are
somewhat inconclusive, the dominance of eel and presence of flounder, a estuarine and coastal
flatfish and absence of other freshwater fish, is indicative of a community that is more typical of
transitional waters, compared with the largely freshwater community at sites upstream in the Test
(Lower) WFD waterbody. However, the presence of brook lamprey suggests that freshwater species
are also found within this stretch. The low diversity (three species) may also reflect limited habitat
within this stretch, although no habitat data were available for these sites.
As at the other sites, several fish species recorded are of international conservation interest,
including European eel and brook lamprey.
Figure 13 Total fish counts by species – Great Test within Southampton Water WFD Water Body:
Environment Agency WFD monitoring 2019

Abundance of fish in the Great Test - Southampton Water
Brook lamprey

Flounder
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Data from the Wirehouse Stream are presented separately to those from the Great Test watercourse
(as this is a different, but connected watercourse), as shown in Figure 14.
Despite the location with the Southampton Water transitional water body, the fish communities are
generally dominated by freshwater species, with minnow again being the most abundant species
recorded. However, as within the Great Test, truly estuarine/coastal species were also recorded, i.e.
sea lamprey (Petromyzon marinus) and flounder, indicting the increased saline influence.
As at the other sites, several fish species recorded are of international conservation interest,
including Atlantic salmon, European eel, bullhead, sea lamprey and brook lamprey.
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Figure 14 Total fish counts by species – Great Test within Southampton Water WFD Water Body:
Environment Agency WFD monitoring 2018 - 2019
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There are also several sites downstream of Redbridge within the remainder of the Test Estuary
before it joins Southampton Water, including at Goatee Beach (Site ID 34817). The most recent
seine net monitoring data for Goatee Beach indicate the presence of a range of fish species: Sea
bass; Sand smelt; Thin lipped grey mullet; Thick lipped grey mullet; Sand goby; Herring; Sea bass;
Sand smelt; Thin lipped grey mullet; Golden grey mullet; Herring; Common goby. Several important
migratory fish species will also migrate upstream through Southampton Water and into the Test
Estuary prior to entering the freshwater River Test: eel, Atlantic salmon, sea trout, sea lamprey.
Similarly, these species will leave the freshwater River Test to Southampton Water and then the
marine environment of the Solent via the Test estuary. These data, which stop in 2015 (no further
data available), are presented in Figure 15, below.
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Figure 15 Total fish counts by species – Southampton Water WFD Water Body: Environment Agency
WFD monitoring 2010-2015

total counts 2010-2015
Herring
Sand smelt
Sand goby
Sea bass
Common goby
Golden grey mullet
Thick lipped grey mullet
Flounder
Black goby
Thin lipped grey mullet
Black sea bream
Sprat
Grey mullet sp.
Greater pipefish
Plaice
Shanny
Long spined sea scorpion
Greater pipefish
15-spined [Sea] stickleback
Common bream
Garfish
Corkwing wrasse
Bullrout / Short-spined sea scorpion
0

500

1000

1500

2000

2500

3000

3500

D.3.3.3.2 Assessment
The principal impact on the Test estuary part of the wider Southampton Water transitional water
body is the reduction of freshwater input and changes to the salinity regime, particularly in the upper
part of the estuary. The fish species present in the estuary display a wide range of salinity tolerances
and preferences; potential changes to salinity due to lower freshwater inputs may therefore lead to
some changes in species distribution and abundance within the estuary. There may also be an
impact on migratory fish species using the estuary to access or leave the freshwater River Test, due
to changes to the salinity and freshwater flow “signals” that encourage migration. The precise
magnitude and scale of these effects is uncertain.
Whilst impacts on fish due to the drought permit may arise within the Test estuary, in the context of
the overall Southampton Water transitional water body, the risk of deterioration to the WFD fish
status due to implementation of the drought permit is assessed as negligible.

D.3.4 Upstream WFD Water Bodies
The Testwood abstraction intake is located in the lower section of the Test (Lower) Water Body –
this water body is classified as ‘‘moderate’ under the WFD (but ‘Good’ for Ecology). Moving upstream
through the catchment there are a number of water bodies. The current WFD fish status of these
water bodies (or the ecological status where no specific fish status has been assessed) is shown in
Table 18.
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Table 18 Summary WFD RBMP classification data for water bodies upstream of Test (Lower)
Water body name

Water body ID

Blackwater (Test and Itchen)
Test, Dun-Tadburn Lake
Test Anton-Dun
Tadburn Lake
Fairburn Stream to Fishlake Meadows
River Dun

GB107042016791
GB107042016460
GB107042022670
GB107042016490
GB107042016480
GB107042022640

RBMP cycle 2
2019
Fish/Ecological Status

High
Poor
Good
Moderate
Good
Poor

Figure 16 shows the location of the WFD water bodies, the Testwood abstraction is located towards
the bottom end of the Test (lower) water body on the lower end of the left hand branch (the Great
Test), at the bottom edge of this map. The Test Anton-Dun is the next water body on the main river
moving upstream from the Test – conf Dun-Tadburn Lake (GB107042016460).

Figure 16 Location of WFD water bodies on the Lower Test

Assessment
◼ The drought permit will not affect these upstream water bodies directly and will only
potentially affect the fish element status of the overall WFD status assessment due to the
impacts on migratory fish species that are also present in the upstream water bodies.
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◼ As described earlier in relation to SSSI migratory fish species and further below in respect of
other NERC migratory fish species, the drought permit may exacerbate the effects of severe
drought low flow conditions downstream of the abstraction intake, further hindering the
migration (upstream and downstream) of fish, as well as potential impacts on spawning, egg
incubation and juveniles depending on the time of the year that the drought order is
implemented. As a result, there may be medium term effects on migratory fish species
beyond the end of the drought order, recognising the life-cycle of the migratory species. This
may lead to impacts to upstream water bodies due to lower returning adults in subsequent
years until recovery of the population.
◼ There will be a medium (but uncertain) risk of deterioration to the WFD fish element status
only of the upstream WFD water bodies. This reflects the likelihood that any impacts on
migratory species will persist over several years post-implementation of the drought permit
before recovery.
◼ Southern Water acknowledges uncertainties in this risk assessment (as identified in respect
of the SSSI migratory fish species above) and in agreement with the Environment Agency
and Natural England, with advice from Hampshire and Isle of Wight Wildlife Trust, have
developed the Test Surface Water Drought Permit and Drought Order Monitoring Plan3 to
improve information available to assess the possible impacts of the Test Surface Water
Drought Permit on migratory fish populations.
◼ In addition to improve the resilience of the migratory fish communities to drought conditions
in the Lower Test, a package of mitigation measures has been agreed in the Test Surface
Water Drought Permit and Drought Order Mitigation Plan.
There is no risk to any other WFD elements in the upstream WFD water bodies.

D4. NERC Species and Habitats
This section identifies those habitats and species that are of principal importance for nature
conservation under the NERC Act (2006).

D.4.1. Species
D.4.1.1. Baseline
The following are species “of principal importance for the purpose of conserving biodiversity” covered
under Section 41 (England) of the NERC Act (2006) and therefore need to be taken into
consideration by a public body when performing any of its functions with a view to conserving
biodiversity.
The species have been identified from a list of species held by JNCC using information from Natural
England and cross-referenced with available data (Environment Agency monitoring data and SSSI
citations) as being present in the Lower River Test and Test Valley downstream of the abstraction.
◼ Macroinvertebrates:
- Southern damselfly - Coenagrion mercurial
- Fine lined pea mussel - Pisidium tenuilineatum
◼ Fish:
-
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Sea Trout – Salmo trutta
Brown Trout – Salmo trutta
Atlantic salmon – Salmo salar
Eel – Anguila anguila
Sea Lamprey - Petromyzon marinus
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◼ Mammals:
- Otter – Lutra lutra
- Water vole – Arvicola terrestris
◼ Birds
-

Bittern – Botaurus stellaris

D.4.1.2. Assessment Summary
The River Test SSSI and Lower Test Valley SSSI notified species within the hydrological zone of
influence of the Test Surface Water Drought Permit have already been assessed earlier in Section
D2 and Section D3. The assessment presented encompassed the effects on species identified as
being of principal importance for nature conservation under the Natural Environment and Rural
Communities (NERC) Act (2006).
This section therefore presents an assessment for those NERC species not already covered in the
earlier SSSI assessments:
-

Southern damselfly - Coenagrion mercurial
Eel – Anguila
Sea lamprey - Petromyzon marinus
Brown trout - Salmo trutta

Southern damselfly
◼ Based on information provided by Hampshire & Isle of Wight Wildlife Trust (Dr Ben
Rushbrook) Surveys were conducted at Manor Farm, Testwood Lakes and Little Test in 2005
or 2006, and the Lower Test was assessed in 2005 and 2012. No Southern damselfly were
recorded prior to 2021. In 2021 presence was confirmed by Ben Rushbrook at Manor House
Farm, upstream of the abstraction.
◼ There are therefore no data confirming the presence of Southern damselfly in the reaches
within the zone of hydrological influence of the abstraction (downstream of the Testwood
abstraction).
Eel
◼ Eel abundance in the UK (and throughout Europe) has decreased rapidly over the last
decade to the point where populations are critically endangered.
◼ Until recently, there were no monitoring data on the presence or abundance of eels in the
reaches downstream of the abstraction, the relative importance of these reaches in the
context of the river as a whole or on their migratory behaviour within the river system. Recent
data indicate the presence of eel (including up to 2020) and that therefore there may be
impacts on eel habitat and migration (upstream and/or downstream) due to the drought
permit. The Environment Agency recent data indicates that the highest density and
abundance of eel recorded within the Test catchment is within the drought permit impacted
reach
◼ Risks to eel from the drought permit particularly relate to reduced habitat available for the
migrating and resident eels and increased predation risks. There are uncertainties
surrounding the hydraulic modelling outputs in respect of impacts on habitats important for
eel. As explained in Appendix B, the cross-section survey data used in the model did not fully
cover the channel margins and there is therefore an absence of robust data on the potential
eel habitat within these cross-sections.
◼
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Taking account of the above uncertainties, and applying the precautionary principle, there is
not sufficient certainty to conclude that the drought permit is not likely to adversely affect eel
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in the impacted reach. The impact assessment of minor (low confidence) adverse impacts
on eel is therefore precautionary pending further evidence being obtained to inform the
assessment. As a result of this, Southern Water, the Environment Agency and Natural
England, with advice from Hampshire & Isle of Wight Wildlife Trust, have agreed the Test
Surface Water Drought Permit and Drought Order Monitoring Plan3.
◼ Further risks arise from entrainment in the abstraction inflow however the Testwood
abstraction point was fitted with an appropriate eel/elver screen of 2 mm bar spacing in order
to comply with Eel Regulations 2009, in 2021. Monitoring of impingement of the Testwood
Surface Water intake during and one year following the period that a Test Surface Water
drought permit is implemented is agreed in the Test Surface Water Drought Permit and
Drought Order Monitoring Plan.
Sea lamprey
◼ Sea lamprey are both a NERC species and a Habitats Directive Annex II species. Sea
lamprey are known to spawn both upstream and downstream of the abstraction intake and
to be resident as juveniles in sediments downstream of the abstraction intake. Adult sea
lamprey will migrate into the impacted reach from the estuary and many individuals will
migrate through the impacted reach to other upstream reaches, although other adults will not
migrate further upstream and will spawn in the impacted reach. Consequently, all life-cycle
stages of this species may be affected by the drought permit depending on the time of year
of implementation
◼ Upstream migration of adult sea lamprey from the estuary into the lower Test impacted reach
may be hindered by the drought permit if it is implemented during the spring/early summer
migration season. This is due to the lower freshwater flow into the estuary, the reduced flows
in the freshwater reach and the risk of reduced dissolved oxygen and changes river
temperatures, all of which may discourage the entry of adults into the river. Upstream adult
migration through the impacted reach may also be hindered, increasing the risk that more
adults will remain concentrated in the lower reach for spawning and unable to access other
spawning habitat upstream.
◼ If implemented during the summer months (June onwards), the drought permit may impact
on downstream migration of sea lamprey following their metamorphosis from the ammocoete
stage to the adult stage There is a risk that downstream migration from reaches above the
abstraction intake may be hindered due to the lower flows, higher river temperature and
reduced water quality. The metamorphosis of ammocoetes within the impacted reach could
be adversely affected by the drought permit impacts on habitat, reducing the numbers
successfully reaching adult stage and/ or successfully migrating out to sea.
◼ Spawning habitat in the impacted reach may be affected by the drought permit due to the
reduced wetted width and lower flow velocities in areas of shallower water, as well as the
increased risk of siltation of gravels used for the nests. Exposure of eggs due to lower flows
and/or risks due to temperature changes may impact on egg incubation and subsequent
hatching, reducing reproductive success.
◼ Due to the preference of sea lamprey ammocoetes for river channel margins and areas of
shallow, soft silt, the ammocoetes are considered to be at risk from lower flows arising from
the drought permit which may lead to a reduction in wetted width with impacts on channel
margins and local water depth over shallow silts, as well as a risk of a local reduction in
dissolved oxygen.
◼
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There are uncertainties surrounding the hydraulic modelling outputs in respect of impacts on
key habitats important for sea lamprey. As explained in Appendix B, the cross-section survey
data used in the model did not fully cover the channel margins and there is therefore an
absence of robust data on the potential sea lamprey habitat within these cross-sections.
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◼

Taking account of the above uncertainties, and applying the precautionary principle, there is
not sufficient certainty to conclude that the drought permit is not likely to adversely affect
brook lamprey. The impact assessment of moderate (low confidence) adverse impacts on
sea lamprey is therefore precautionary pending further evidence being obtained to inform the
assessment. As a result of this, Southern Water, the Environment Agency and Natural
England, with advice from Hampshire & Isle of Wight Wildlife Trust, have agreed the Test
Surface Water Drought Permit and Drought Order Monitoring Plan3.

◼ In addition, a package of mitigation measures has also been agreed which will significantly
contribute to the objective of building ecological resilience to abstraction related drought
impacts and is likely to significantly reduce the ecological risks to the River Test as a result
of the drought permit abstraction. These are detailed in the Test Surface Water Drought
Permit and Drought Order Mitigation Package4.
Brown trout
◼ Brown trout are known to spawn downstream of the abstraction intake and to be resident as
juveniles in the impacted reach downstream of the abstraction intake. Adult brown trout will
also be resident and/or be migrating to/from this reach to other reaches upstream of the
abstraction intake.
◼ More specifically, brown trout are generally present in the lower Test (both adults and
juveniles), and are confirmed as present in the Wirehouse Streams. There is available habitat
for parr in the lower reaches of the main channel (less available habitats in the Wirehouse
streams), but surveys are required to map brown trout habitat for different life-cycle stages
in the impacted reach.
◼ The drought permit may affect all life-cycle stages of this species depending on the time of
year of implementation. Lower river flows may adversely affect spawning, egg incubation,
juveniles and adults in the impacted reach due to changes to river temperature, flow velocity,
wetted width and water quality (dissolved oxygen principally).
◼ Adult brown trout and juveniles resident in the impacted reaches will already be vulnerable
to drought conditions (e.g. elevated river temperatures and lower dissolved oxygen) prior to
implementation of the drought permit. Consequently, any further reduction in flow will
exacerbate the drought stress, particularly on juveniles, particularly in summer months when
temperatures will be expected to be highest. The impact is uncertain and will depend on the
time of year of implementation of the drought permit (lower risk in winter when dissolved
oxygen and temperature effects will be reduced).
◼ Spawning and egg incubation in the impacted reach could be affected by changes to river
habitat conditions, including lower velocities leading to siltation of spawning habitat
(discouraging use of the impacted reach for spawning) and/or siltation of redds once
spawning has occurred, leading to reduced reproductive success in a spawning reach of the
Test (albeit a relatively small length of the total spawning habitat available for brown trout in
the Test). The impact is uncertain and will depend on the time of year of implementation of
the drought permit (lower risk outside of spawning and egg incubation periods).
◼ The likely impact assessed as moderate (low confidence) (for the reasons previously set
out above for SSSI fish species, and not repeated again here), and further survey evidence
is required to more accurately assess the potential impact.
◼ Taking account of this uncertainty, and applying the precautionary principle, there is not
sufficient certainty to conclude that the drought permit is not likely to adversely affect Brown
trout. The impact assessment is therefore precautionary pending further evidence being
obtained to inform the assessment. As a result of this, Southern Water, the Environment
Agency and Natural England, with advice from Hampshire & Isle of Wight Wildlife Trust, have
agreed the Test Surface Water Drought Permit and Drought Order Monitoring Plan3.
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◼ In addition, a package of mitigation measures has also been agreed which will significantly
contribute to the objective of building ecological resilience to abstraction related drought
impacts and is likely to significantly reduce the ecological risks to the River Test as a result
of the drought permit abstraction. These are detailed in the Test Surface Water Drought
Permit and Drought Order Mitigation Package4.

D.4.2. Habitats
The following habitats have been identified from available data (Environment Agency monitoring
data and SSSI citations) as being of principal importance for nature conservation under the NERC
Act (2006).

D.4.2.1. Baseline
Cross-referencing the Natural Environment and Rural Communities (NERC) Act 2006, Section 41
Habitats of Principal Importance in England with available data on the sensitive habitats in the Lower
Test Valley (Environment Agency data, SAC designations and SSSI notified habitats) suggests the
following habitats of principal importance for nature conservation under the NERC Act (2006) are
present in the Lower River Test and Test Valley:
◼ Freshwater: Rivers;
◼ Grassland: Lowland meadows;
◼ Wetland: Floodplain grazing marsh;
◼ Wetland: Reedbeds;
◼ Wetland: Lowland Fens;
◼ Woodland: Wet woodland; and
◼ Coastal: coastal saltmarsh.
As part of the agreed S20 monitoring for the River Test SWS undertook river habitat surveys
including ‘surfaces’ monitoring (Monitoring Measure 9). The surveys were focused on the
downstream reaches of the Great Test, Little Test and North and South arms of the Wirehouse
Stream, from gird reference SU3545616279 to SU36111448. The dominant surfaces within these
river reaches were the water surface (surface 0), and the Taller graminoid layer e.g. Phragmites,
Juncus, Phalaris, Sparganium spp. (surface 3). The number of surfaces available decreased from
north to south, from the upstream reach of the Great Test, seven surfaces recorded, Little Test, six
surfaces recorded and Wirehouse Stream North and South arms with 5 surfaces available.

D.4.2.2. Assessment
The River Test SSSI and Lower Test Valley SSSI notified habitats have already been assessed
earlier in Section D2 and Section D3. The assessment presented encompassed effects on all
ecological receptors and, by definition, those habitats identified as being of principal importance for
nature conservation under the Natural Environment and Rural Communities (NERC) Act (2006).
This section simply identifies those habitats and species already assessed that are also of principal
importance for nature conservation under the NERC Act (2006).
River surfaces are dominated by water and marginal vegetation, these features, the number of
surfaces as well as the dominance of water related surfaces are important for water dependant
NERC species.
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D5. Non-native Invasive Species
No non-native invasive species have been screened in for assessment. Himalayan balsam has been
observed in the reaches downstream of the abstraction, however these are largely on the
embankment of the right bank above the water level and the Test Surface Water Drought Permit
conditions are not considered to favour the propagation or dispersal of the balsam or any other
known non-native invasive species within the hydrological zone of influence of the Test Surface
Water Drought Permit. There are concerns in relation to the increase in distribution of invasive
species caused by the additional foot traffic required for the monitoring and mitigation plans.
Standard control of invasive species procedures including ensuring staff undertaking the check clean
dry protocol to prevent spread will be employed and as detailed in the Test Surface Water Drought
Permit Application Monitoring and Mitigation Plan.
Should the baseline monitoring activities identify any INNS, then their survey will be added to the
updated monitoring plan so that any changes to the distribution or extent of the species can be
monitored and the impact assessment updated accordingly.

D6. Navigation, Amenities, and Recreation
D.6.1 Navigation
The Southampton to Cowes ferry (Red Funnel Ferry) is located within the lower Test/ Southampton
Water. It is primarily influenced by the tidal regime rather than changes in freshwater inputs due to
is position on the lower Test. The potential impact is assessed as minor (medium confidence).
There are no organised water sports clubs located on the lower Test, however, there is still access
to the reach for sports such as kayaking and paddle boarding. Water levels are supported for
navigation, impacts are likely to be minor (medium confidence) as these sports are less sensitive
to water levels than general motor driven craft with large drafts.

D.6.2 Recreation
Angling activities will already have been impacted by the drought conditions and drought permit
preceding the implementation of the drought order, but the drought order will further exacerbate
these effects. Fly fishing on the lower Test is controlled by the Testwood Fishery. Dialogue has taken
place with Testwood and Nursling Fishery and the Broadlands Fishery angling stakeholders have
been contacted about the proposed drought order: this dialogue will continue.
The impacts on fish identified earlier in this report will have implications for angling and the effects
will continue post-cessation of the drought permit due to the life-cycle of migratory fish species of
angling interest (in particular, salmon and sea trout). During the drought permit, low flows due to the
drought would likely preclude angling taking place in the impacted reach, but the drought permit may
extend the period during which angling is constrained by low flow conditions.
The Test Surface Water Drought Permit and Drought Order Monitoring Plan3 and Test Surface Water
Drought Permit and Drought Order Mitigation Package4 include actions to help reduce the likely
impact of the drought order on fish by increasing environmental drought resilience, and this in turn
will help to reduce the impact on angling activities.

D.6.3 Amenities
Testwood Lakes nature reserve is located adjacent to the abstraction point. Impacts are likely to be
minor (medium confidence) as the lake depth in the little lake is maintained as part of the Testwood
WSW abstraction process, and the depth in larger lake is not directly impacted by abstraction rates.
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Annex 1 River Test SSSI Favourable Condition
Table 3a
Favourable Condition Tables for the River Test SSSI were provided by Natural England. This Annex
provides includes the cover page, notes for users and Table 3a which provides the site-specific
habitat condition objectives. The full 56 page document is not included here but is available on
request from Natural England.
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Annex 2 Macroinvertebrate Indexes on the Test
Site ID
Testwood - 43111
Testwood - 43111
Testwood - 43111
Testwood - 43111
Testwood - 43111
Testwood - 43111
Testwood - 43111
Testwood - 43111
Testwood - 43111
Testwood - 43111
Testwood - 43111
50m u/s Testwood abstraction - 90401
50m u/s Testwood abstraction - 90401
50m u/s Testwood abstraction - 90401
50m u/s Testwood abstraction - 90401
50m u/s Testwood abstraction - 90401
50m u/s Testwood abstraction - 90401
50m u/s Testwood abstraction - 90401
50m u/s Testwood abstraction - 90401
50m u/s Testwood abstraction - 90401
50m d/s Testwood abstraction - 90402
50m d/s Testwood abstraction - 90402
50m d/s Testwood abstraction - 90402
50m d/s Testwood abstraction - 90402
50m d/s Testwood abstraction - 90402
50m d/s Testwood abstraction - 90402
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NGR
SU3517015480
SU3517015480
SU3517015480
SU3517015480
SU3517015480
SU3517015480
SU3517015480
SU3517015480
SU3517015480
SU3517015480
SU3517015480
SU3525015350
SU3525015350
SU3525015350
SU3525015350
SU3525015350
SU3525015350
SU3525015350
SU3525015350
SU3525015350
SU3535015300
SU3535015300
SU3535015300
SU3535015300
SU3535015300
SU3535015300
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Date
NTAXA
22/05/2000
04/10/2000
31/05/2001
27/09/2001
21/05/2003
01/10/2003
16/10/2006
02/05/2006
11/04/2007
11/11/2009
27/04/2009
22/05/2002
20/09/2002
21/05/2003
01/10/2003
19/05/2004
22/10/2004
06/05/2005
06/11/2007
15/04/2008
22/05/2002
20/09/2002
21/05/2003
01/10/2003
19/05/2004
22/10/2004

ASPT
34
42
38
38
39
39
39
42
39
37
38
39
41
42
45
39
33
37
35
35
34
43
44
39
34
28

LIFE (F)
6.44
5.91
6.57
6.4
6.37
5.84
6.1
5.83
6
6.41
6.26
6.2
6.28
6.5
6
6.49
5.94
6.47
5.99
6.04
6.13
6.1
5.97
5.62
5.82
5.78

LIFE
(Sp)
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

7.58
7.05
7.54
7.58
7.53
7.03
7.19
6.92
7.31
8
7.53 N/A
7.44 N/A
7.37
8.02
7.29
7.74
7.5
8
7.1
7.63
7.57
7.75
7.27
7.65
7.61
7.96
7.22
7.52
7.38
7.53
7.23
7.63
7.21
7.71
7.23
7.45
7.06
7.38
6.93
7.35
7.04
7.4

Site ID
50m d/s Testwood abstraction - 90402
50m d/s Testwood abstraction - 90402
u/s abstraction - 157258
u/s abstraction - 157258
u/s abstraction - 157258
u/s abstraction - 157258
u/s abstraction - 157258
u/s abstraction - 157258
u/s abstraction - 157258
u/s abstraction - 157258
u/s abstraction - 157258
u/s abstraction - 157258
u/s abstraction - 157258
u/s abstraction - 157258
u/s abstraction - 157258
u/s abstraction - 157258
d/s abstraction - 157259
d/s abstraction - 157259
d/s abstraction - 157259
d/s abstraction - 157259
d/s abstraction - 157259
d/s abstraction - 157259
d/s abstraction - 157259
d/s abstraction - 157259
d/s abstraction - 157259
d/s abstraction - 157259
d/s abstraction - 157259
d/s abstraction - 157259
d/s abstraction - 157259
d/s abstraction - 157259
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NGR
SU3535015300
SU3535015300
SU3520415419
SU3520415419
SU3520415419
SU3520415419
SU3520415419
SU3520415419
SU3520415419
SU3520415419
SU3520415419
SU3520415419
SU3520415419
SU3520415419
SU3520415419
SU3520415419
SU3535015300
SU3535015300
SU3535015300
SU3535015300
SU3535015300
SU3535015300
SU3535015300
SU3535015300
SU3535015300
SU3535015300
SU3535015300
SU3535015300
SU3535015300
SU3535015300
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Date
NTAXA
06/11/2007
15/04/2008
28/05/2010
16/05/2012
04/11/2010
29/11/2010
29/05/2013
14/11/2013
29/05/2014
30/09/2014
07/05/2015
26/11/2015
31/05/2016
28/09/2016
25/05/2017
30/11/2017
13/04/2010
28/05/2010
16/05/2012
04/11/2010
29/11/2010
30/10/2012
07/04/2011
02/06/2011
02/11/2011
29/05/2013
14/11/2013
29/05/2014
30/09/2014
07/05/2015

ASPT
40
36
38
37
34
36
28
34
27
34
35
36
31
31
37
33
36
34
40
33
38
39
33
27
31
33
37
31
38
35

LIFE (F)
5.77
5.85
6.43
6.14
5.72
5.96
6.31
6.03
6.45
6.37
6.43
5.98
6.36
6.11
6.22
5.78
5.81
6.01
5.99
6.29
6.11
6.09
5.87
6.06
5.96
6.22
5.84
6.67
5.63
6.56

7.11
6.97
7.56
7.48
6.84
7.12
7.58
7.39
7.6
7.57
7.5
7.16
7.41
7.43
7.61
6.84
7.14
7.34
7.14
7.39
7.26
7.2
7.2
7.46
7.31
7.43
7.15
7.54
7.17
7.45

LIFE
(Sp)
7.29
7.37
7.87
7.78
7.24
7.6
7.66
7.47
7.86
7.93
7.93
7.64
7.58
7.72
7.88
7.2
7.48
7.6
7.33
7.78
7.64
7.5
7.58
7.61
7.67
7.74
7.59
7.82
7.23
7.79

Site ID
d/s abstraction - 157259
d/s abstraction - 157259
d/s abstraction - 157259
d/s abstraction - 157259
d/s abstraction - 157259
d/s abstraction - 157259
d/s abstraction - 157259
d/s abstraction - 157259
d/s abstraction - 157259
d/s abstraction - 157259
d/s abstraction - 157259
d/s abstraction - 157259
d/s abstraction - 157259
d/s abstraction - 157259
Testwood Bridge - 160230
Testwood Bridge - 160230
Testwood Bridge - 160230
Testwood Bridge - 160230
Testwood Bridge - 160230
Testwood Bridge - 160230
Testwood Bridge - 160230
Testwood Bridge - 160230
Testwood Bridge - 160230
Testwood Bridge - 160230
Testwood Bridge - 160230
Testwood Bridge - 160230
Testwood Bridge - 160230
Wirehouse Stream - 196434
Wirehouse Stream - 196434
Wirehouse Stream - 196434
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NGR
SU3535015300
SU3535015300
SU3535015300
SU3535015300
SU3535015300
SU3535015300
SU3535015300
SU3535015300
SU3535015300
SU3535015300
SU3535015300
SU3535015300
SU3535015300
SU3535015300
SU3509315629
SU3509315629
SU3509315629
SU3509315629
SU3509315629
SU3509315629
SU3509315629
SU3509315629
SU3509315629
SU3509315629
SU3509315629
SU3509315629
SU3509315629
SU3622415022
SU3622415022
SU3622415022
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Date
NTAXA
26/11/2015
31/05/2016
28/09/2016
25/05/2017
30/11/2017
30/05/2018
30/08/2018
28/11/2018
03/04/2019
29/08/2019
04/10/2019
29/05/2020
27/08/2020
11/11/2020
01/05/2003
01/10/2003
01/05/2006
01/10/2006
01/04/2007
01/04/2009
22/05/2013
01/10/2013
05/05/2016
01/09/2016
03/04/2019
30/08/2019
04/10/2019
18/10/2018
03/04/2019
30/08/2019

ASPT
40
38
34
38
37
38
38
37
39
40
42
42
34
42
36
36
39
35
36
34
28
31
31
32
41
40
40
29
40
35

LIFE (F)
5.9
6.12
6.3
5.91
5.57
5.67
5.56
5.65
5.79
5.53
5.54
5.86
5.63
5.49
6.36
5.89
5.97
6.34
6.25
6.21
6.72
6.08
6.48
6.42
6.44
6.28
5.96
5.63
6.38
5.84

7.26
7.33
7.58
7.09
6.85
7
6.88
6.79
6.94
6.95
6.77
7.11
7.13
6.75
7.53
7.03
6.92
7.19
7.31
7.44
7.83
7.57
7.83
7.79
7.66
7.42
7.32
7.08
7.26
7.25

LIFE
(Sp)
7.49
7.63
7.62
7.36
7.43
7.47
7.26
7.44
7.24
7.3
7.2
7.26
7.49
7.17
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
8.42
7.98
8.04
7.79
7.81
7.19
7.68
7.52

Site ID
Wirehouse Stream - 196434
Wirehouse Stream - 196435
Wirehouse Stream - 196435
Wirehouse Stream - 196435
Wirehouse Stream - 196435
Nursling Test Carrier - 133941
Nursling Test Carrier - 134405
Nursling Test Carrier - 134406
Nursling Test Carrier - 134702
Nursling Test Carrier - 134901
Test - 196436
Test - 196436
Test - 196436
Test - 196437
Test - 196437
Test - 196437
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NGR
SU3622415022
SU3632414962
SU3632414962
SU3632414962
SU3632414962
SU3517015590
SU3526015510
SU3531815643
SU3551015320
SU3543715387
SU3582915042
SU3582915042
SU3582915042
SU3611714861
SU3611714861
SU3611714861
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Date
NTAXA
04/10/2019
13/10/2018
03/04/2019
30/08/2019
04/10/2019
04/05/2005
04/05/2005
04/05/2005
04/05/2005
04/05/2005
03/04/2019
29/08/2019
04/10/2019
03/04/2019
29/08/2019
04/10/2019

ASPT
33
27
40
33
31
39
32
39
42
36
43
37
42
43
35
40

LIFE (F)
5.68
6.09
5.73
5.27
5.67
5.38
4.19
5.09
4.86
5.07
6.52
5.79
5.68
6.25
5.45
5.57

7.27
7.48
6.89
6.93
7.18
6.56
5.62
6.21
6.16
6.36
7.58
7.24
7.05
7.25
6.94
6.89

LIFE
(Sp)
7.57
7.85
7.33
7.23
7.37
7
5.81
6.49
6.44
6.71
8.22
7.74
7.56
7.65
7.31
7.39

