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1. Introduction 

 
This Environmental Monitoring and Mitigation Plan has been prepared to support Southern Water Services’ 

(SWS) application for a drought permit under Section 79(A) of the Water Resources Act 1991 (Test Surface 

Water Drought Permit).  The proposed Test Surface Water Drought Permit is required to secure supplies in 

SWS Western Area Hampshire Southampton West supply area as defined in SWS Drought Plan 2019. 

 

The Drought Permit Environmental Monitoring and Mitigation Plan (DP MMP) has been prepared in line with 

Government guidance and an agreement signed in April 2018 between the Environment Agency (EA) and 

SWS under Section 20 of the Water Resources Act 1991 (S.20 Agreement). The S.20 Agreement governs the 

heightened dependency that SWS has on drought permits and drought orders for maintenance of public water 

supplies in Hampshire, resulting from the alterations to SWS abstraction licence issued by the EA on March 

15th 2019. It will persist pending implementation of new permanent supply resources to replace those lost 

under the revised abstraction licences. The S.20 Agreement is provided as Appendix 1 to this drought permit 

application. 

 

UK Government guidance1 in relation to drought permits and drought orders states monitoring is required to: 

 

 Fill gaps in our understanding of the baseline environment; 

 Assess the effects of the reduction in minimum residual flow during a drought; and 

 Monitor the recovery of the environment after drought. 

 

Monitoring is required if the drought permit actions present a significant (moderate to major) risk to protected 

habitats, species or designated sites or there isn't enough monitoring in place to assess the risk. 

  

Adverse impacts linked to reduced river flows and associated water level, velocity and water quality changes 

cannot be ruled out as a result of the operation of the Test Surface Water Drought Permit.  

 

Baseline data and monitoring during drought are integral requirements to determine when mitigation measures 

are needed and the level of response required.  

 

Permanent monitoring and permanent mitigation measures were developed to accompany the S.20 

Agreement.  These permanent monitoring and permanent mitigation plans have subsequently been finalised 

and approved by SWS, the EA and NE. These signed documents are provided as Appendix 2 and Appendix 

3 to the drought permit application.  

 

The permanent monitoring arrangements for the River Test are agreed to be satisfactory to provide the 

baseline data against which to assess the impact of drought and the operation of the Test Surface Water 

Drought Permit (abstraction from the River Test below the hands-off flow (“HoF”) of 355,000 cubic meters per 

day pursuant to a drought permit) or Test Surface Water Drought Order (abstraction below 265,000 cubic 

meters per day pursuant to a drought order) should these be implemented. This permanent monitoring will 

                                            
 
 
 
 
 
1 https://www.gov.uk/guidance/drought-plans-environmental-assessment-and-monitoring#write-your-environmental-

monitoring-plans 
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continue during and after drought. It provides the basis of monitoring during this proposed Test Surface Water 

Drought Permit. 

 

The S.20 Agreement permanent baseline monitoring commenced in 2018. In respect to the River Test (Great 

and Little Test) in the vicinity of the abstraction, an agreement of access arrangements is being sought with 

the local landowner and the fishing lease-holder to enable monitoring to take place to schedule routinely. (See 

section 1.1 below). 

 

The intended permanent mitigation arrangements for the River Test are agreed so as to improve the resilience 

of the river’s ecology to drought.  SWS has committed to ensure the agreed measures are implemented by 

April 2024.  The EA and Natural England (NE) accepted that these measures would take these several years 

to implement. 

 

A summary of the overall progress of implementation of the environmental monitoring, mitigation and 

compensation commitments of the S.20 Agreement is provided in Appendix 4 to this Drought Permit 

application.  

 

This (July 2019) DP MMP provides the supplementary in-permit commitment of SWS to monitoring, mitigation 

and reporting pertinent to the implementation of the Test Surface Water Drought Permit. 

 

In respect of mitigation, this DP MMP sets out the planned mitigations SWS will deploy if ecological stress is 

found when the river flow falls below 355,000 cubic metres per day, with the permit in place. Mitigation is based 

on proposed trigger levels. 

 

This document sets out how core data from within the agreed permanent monitoring scope and the 

supplementary monitoring committed within this DP MMP will be used to guide in-permit mitigations. 

 

The overall approach is in line with the S.20 Agreement. It will: 

 

 Mitigate or reduce adverse effects during the drought permit implementation; and 

 Provide restoration as required by NE for any residual adverse effects that remain after mitigation 

has been implemented. 

 

1.1 Access for monitoring and mitigation deployment 
 

Much of the monitoring most directly relevant to SWS’s abstraction and the Drought Permit fall on the Lower 

Test (below the M27) within the Land owned by Barker Mill Estate (BME), where the fishing rights are leased 

to Little River Management (LRM). Some of the relevant mitigation measures may also fall in this area.  Since 

the Public Inquiry of March 2018, SWS, BME and LRM have been negotiating terms under which baseline 

monitoring may be able to proceed routinely and for implementation of mitigation, if relevant mitigation 

measures are agreed. This negotiation is still ongoing (as at July 2019). Principles have been agreed and all 

three Parties aspire to conclude an agreement before the end of August 2019.  

 

Progress towards a permanent agreement has been such that one-off agreements were made to allow 

monitoring work to proceed on April 3rd and June 17th 2019, with the EA, NE and SWS making use of access 

on these days to undertake invertebrate, macrophyte and fish monitoring, habitat walkovers and 

reconnaissance to plan water quality monitor installations and flow control structure surveys.  Days have been 

provisional allocated by the Fishery at the end of August 2019 for use for SWS environmental monitoring 

activity but, there is no overall or one-off agreement in place to allow actual use these days at present. 
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SWS understands that any Test Surface Water Drought Permit granted will not confer rights of access, and 

will also apply for assent from NE, as required. 

 

SWS also notes the S.20 Agreement recognises that refusal of access by a landowner, preventing the 

company undertaking monitoring, should not be used by the EA as reason to refuse to grant the Test Surface 

Water Drought Permit, without due consideration of use of its own powers of entry to assess environmental 

condition and collect data.  SWS has reminded the EA of this before and during the pre-application discussions 

about this Drought Permit application. Furthermore, the agreed implementation of the S.20 Agreement assigns 

the collection of most of the baseline ecological data pre, during and post Drought Permit (invertebrates, 

macrophytes and fish) with the EA and, other baseline data to be collected by the Hampshire & Isle of Wight 

Wildlife Trust.  

 

SWS respectfully asks that the EA consider adopting this approach for in-permit mitigation measures set out 

in this DP MMP, i.e. using their statutory powers, if required,  if implementation of any these is agreed to be 

necessary during the implementation of the Test Surface Water Drought Permit and SWS is unable to agree 

access with landowners for that implementation. 

  

Despite best efforts, no agreement has yet been reached establishing ongoing access as between BME and 

LRM, with SWS, therefore the monitoring and mitigation commitments for the Lower Test included in this DP 

MMP have been caveated as ‘subject to agreed access’.  Public access points will be used where possible 

and relevant but much of the work requires access to the BME / LRM manged area. 

 

2. Permanent Monitoring and Mitigation Plans 

Since the S.20 Agreement was signed in April 2018, SWS, the EA, NE and the Hampshire and Isle of Wight 

Wildlife Trust (HIWWT) have made progress on the S.20 Agreement commitments.  An overall progress 

summary is provided in Appendix 4 to this Drought Permit application. 

 

Specific implementation of the S.20 Agreement in the Lower Test is:- 

 

 Fish and ecological monitoring of the Wirehouse stream by the EA in October 2018.    

 SWS, EA, HIWWT and NE undertook initial walkover surveys on 3rd April 2019, including sampling for 

specific features such as baseline invertebrates.  

 In river macrophyte and, fish monitoring was undertaken by the EA on June 17th. 

 Six permanent water level and water quality monitors have been installed by SWS as part of the agreed 

permanent monitoring.  

 

A map showing the six water quality monitoring station locations is shown in Figure 1. Table 1 provides a 

summary of when each of the six monitoring points commenced recording, noting two have been vandalised.  

SWS is currently exploring options to reinstate these more securely. 

 

Permanent mitigation  
The broad measures to be implemented as permanent mitigation have been agreed but, the intentions need 

to be defined in more detail of site and design. Implementation of some of these measures will be governed 

by the Hampshire and Isle of Wight Wildlife Trust, working with the Test and Itchen Catchment Partnership 

membership, funded by SWS. SWS has recently provided funding to facilitate this work. 
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Development of a documented river restoration strategy for the Lower Test (below M27)  
SWS has also committed to fund development of documented river restoration strategy for the Lower Test 

below the M27 crossing, to add to the existing EA strategy for (most of) the area upstream of the M27. This 

work will be contracted and led by the EA.  It is anticipated it will identify some agreeable measures that will 

qualify as suitable mitigation measures relevant to the S.20 scope.  Any subsequent implementation will remain 

subject to agreement between SWS and the Barker Mill Estate and LRM Fishery.   

 

 
Table 1 Monitoring start dates for six permanent water level and water quality monitoring points. 

Sample location Monitoring start  Continuous data? Comments 

BFFC1 14th February 2018 Yes  

BW1  6th November 2017 Yes  

BW2 6th November 2017 Yes  

LT3 1st September 2018 Yes Vandalised, June 2019 

RT1 17th January 2018 Yes  

Redbridge 5th September 2018 No Vandalised, Jan. 2019  

 

 

A further six permanent water level and water quality stations are intended to be installed, subject to access 

and rights being agreed with BME and LRM.  The approximate intended locations of these are also shown in 

Figure 1.   

 

 

 

2.1 Timing of Drought Permit Application, Implementation of 
Permanent Mitigation and Restoration of SSSIs 

 

SWS is committed to full implementation of the permanent Test Surface Water Drought Permit and Drought 

Order Monitoring Plan and Mitigation Plan measures as agreed with the S.20 Agreement. These measures 

aim to build the long-term resilience of, and provide protection for, the species and habitats for which the River 

Test SSSI and Test Valley SSSI have been notified.  

  

As set out in the S.20 Agreement, the permanent mitigation measures of the Test Surface Water Drought 

Permit and Drought Order Monitoring Plan and the Test Surface Water Test Permit and Drought Order 

Mitigation Plan are expected to be completed by April 2024 (Clause 3(5) (b), S.20 Agreement, Appendix 

1).These measures are not yet in place. This reflects the nature of the measures, which are wide-ranging and 

extensive in their commitments, and will take time to implement in full.  

 

However, should damage to the River Test SSSI and Test Valley SSSI features arise as a result of the 

operation of this Test Surface Water Drought Permit, SWS will provide support for the SSSI working towards 

Favourable Condition, in discussion and agreement with NE, with reference to each species and habitat as set 

out in the River Test SSSI and Test Valley SSSI Favourable Condition Tables (FCTs), latest conditions 

assessment (Unit 91 for the River Test SSSI and 2013 for Lower Test Valley SSSI) and baseline data acquired 

under the S.20 implementation to date. 
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Figure 1 Location of Water Flow and Water Quality Monitoring 
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3. Scope of Monitoring During and Post-Permit 
 

This DP MMP focuses most specifically on activities pertinent to the implementation of this Test Surface Water 

Drought Permit.  It supplements rather than supersedes the commitments to permanent monitoring and 

permanent mitigation on the River Test set out in the monitoring and mitigation plans agreed further to the 

S.20 Agreement. The permanent monitoring provides the primary monitoring for this Test Surface Water 

Drought Permit.  

 

The scope of monitoring required for SWS’s Drought Plan 2019 and subsequent drought permits or orders has 
been discussed and developed with the EA and NE. 

 

The broad approach to monitoring of this Test Surface Water Drought Permit is summarised below and 

presented in Appendix 1. This includes: 

 

 Parameters to be monitored; 

 Locations of monitoring; 

 Methods; 

 Frequency and duration; 

 Trigger levels for mitigation; 

 Mitigation; and 

 Restoration. 

 

This DP MMP consists of: 

 

 Hydrometric and water quality monitoring; 

 River Test fish monitoring programme;  

 River Test SSSI monitoring;  

 Walkover surveys before, during and after implementation of a Test Surface Water Drought Permit; 

and 

 Pre and post implementation of a Test Surface Water Drought Permit river habitat surveys 

 

Permanent baseline monitoring is a commitment year-on year for the next eleven years, providing baseline 

data. Where possible, this monitoring commenced in 2018 and has continued in 2019.  The permanent 

monitoring commitments are set out in Appendix 2 to this drought permit application.  An overall summary of 

progress of the S.20 Agreement is provided in Appendix 4 to the application.  Progress of monitoring most 

specific to the Lower Test and this drought permit is summarised in section 2 (above) of this DP MMP.   

 

 

3.1 Summary of Proposed Supplementary Monitoring and 
Mitigation Measures 

 
The remainder of this DP MMP focusses on the supplementary monitoring and mitigation to be carried out 

during this implementation of the drought permit. This has a more reactive focus than the permanent measures 

set out in the S.20 Agreement documents. 
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The supplementary monitoring and mitigation is:  

 

Monitoring 

 

 Spot water quality monitoring; 

 Fish distress monitoring;  

 Intake fish monitoring;  

 Invasive Non-Native Species (INNS) monitoring;  

 River Test observational monitoring; and  

 Monitoring of physical barriers downstream of intake. 

 

Mitigation  

 

 Aeration; 

 Fish rescue;  

 Increased surveillance; 

 Temporary abstraction management; 

 Development of new water resources; 

 INNS; and 

 Fencing. 
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4. Onset and During Drought Monitoring and 
Triggers 

4.1 Water Quality and Water Level 

4.1.1 Automatic Water Quality Monitoring 

 
Six automatic water quality and level monitoring stations have been installed during 2018. Locations of installed 

monitors, are shown on Figure 1 and listed in Table 1 and Table 2.The parameters that will be measured at 

each telemetered water quality station are listed below: 

 
 Water temperature; 

 Electrical Conductivity; 

 pH; 

 Turbidity; 

 Dissolved Oxygen; and 

 Water Level. 

 
 
Table 2 Location of installed water quality monitoring points (upstream to downstream) 

Monitor No. Waterbody NGR Description 

RT1 River Test Redacted Romsey bypass 
BW1 River Blackwater  Redacted M27 
BFFC1 River Test Redacted M27 
BW2 River Blackwater 

Redacted Upstream of River Test 
confluence  

LT3 River Test Redacted Little Test 
RT3 River Test Redacted Red Bridge  

 
  
 
Water quality data since installation of these stations is summarised in Appendix 3. SWS also has a longer 
record of water quality from monitoring at its abstraction point. This data is also summarised in Appendix 3.   

 

4.1.2 Supplementary Water Quality Monitoring 

Supplementary water quality sampling will be undertaken at six suitable points in the river system, chosen 

relative to other drought permit-related monitoring or mitigation activities. The following four sites are intended.  

These sites can be revised and a further two can be added by the EA or NE direction, subject to access being 

possible and agreed: 

 

 On the Blackwater adjacent to Testwood Lakes; 

 Upstream of the SWS abstraction intake; 

 At Testwood Bridge; and 

 At Redbridge. 

 

Samples will be taken and tested on a twice weekly basis for the first four weeks that the river flow is at or less 

than 355 Ml/d with the permit in place. Sampling will then be weekly for the remaining duration of the permit 

and will cease if the river flow returns to 355 Ml/d. 
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The company will collate wider water quality monitoring (i.e. data collected from other work streams and 

sources) where relevant and reliable. This will include, for example, information on nitrates and pesticides.  

 

Spot water quality monitoring data will be shared with NE to monitor compliance with River Test SSSI specific 

water quality targets, as detailed in the River Test SSSI FCTs.  

 

The spot samples process will be analysed in respect of the following parameters using an EA approved 

laboratory and via use of a handheld in-situ water quality probe (where specified):  

 

 Ammoniacal nitrogen as N; 

 Arsenic (dissolved); 

 Biochemical Oxygen Demand (BOD); 

 Cadmium (dissolved); 

 Chromium (dissolved); 

 Conductivity (laboratory and in-situ); 

 Copper (dissolved); 

 Dissolved oxygen (in-situ); 

 Dissolved inorganic nitrogen (DIN); 

 Iron (dissolved); 

 Lead (dissolved); 

 Mercury (dissolved); 

 Nitrate as N; 

 Nitrite as N; 

 Orthophosphate as P; 

 pH (laboratory and in-situ); 

 Salinity (in-situ); 

 Temperature (laboratory and in-situ); 

 Total suspended solids; 

 Turbidity (in-situ); 

 Un-ionised ammonia /Total Ammonia; and  

 Zinc (dissolved). 

 

 

4.1.3 Review of Data Collected 

The results of the above monitoring will be reported regularly to, and reviewed jointly with, the EA, including 

with respect to the tolerance threshold for fish set out in Table 3.  Reporting frequency will be agreed with the 

EA.  

 

The EC Water Framework Directive (2000/60/EC) provides relevant Environmental Quality Standard (EQS) 

against which results trigger levels for the freshwater environment can be set, Table 3). The River Test is 

designated as a salmonid fishery under the Freshwater Fish Directive (78/659/EEC). Note, failure of Nitrite 

guidelines occurs under baseline conditions and therefore has not been used as a trigger level.  

 

Table 3 Water Quality Monitoring Trigger Levels for Freshwater Fish 

Parameter Coarse Fish Salmonid 

Temp Water (max) ºC >28ºC; >21.5ºC 

DO conc (50% ile) 50%>7 mg/l; 50%>9 mg/l 

pH pH 6-9 

Total Ammonia(N) mgN/l >0.78 mgN/l 

Zinc - as Zn µg/l >1000 µg/l; >300  µg/l 
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Parameter Coarse Fish Salmonid 

DO (50% ile) 
50% >8 mg/l and 100%>5 mg/l; 50% >9 mg/l and 100%>7 mg/l 

DO (min) 

SS mg/l >25 mg/l 

BOD ATU mg O2/l <6 mg/l; <3 mg/l; 

Un-ionised Ammonia mgN/l >0.16 mgN/l; >0.03 mgN/l 

Dissolved Copper µg/l >40 µg/l 

 

 

The WFD UK Technical Advisory Group (UKTAG) has defined EQS for dissolved oxygen (DO) and dissolved 

inorganic nitrogen (DIN) concentration for transitional and coastal waters as follows: 

 

DO (5th percentile): 

 High: >7 mg/l 

 Good: 5-7 mg/l 

 Moderate: 3-5 mg/l 

 Poor: 2-3 mg/l 

 Bad: <2 mg/l 

 

DIN (transitional waters): 

 High – Good boundary: 20 μmol/l 

 Good – Moderate boundary: 30 μmol/l 

 

4.1.4    Other triggers – environmental monitoring  

 
Once the permit is in use, ‘in-permit’ environmental monitoring will be triggered as detailed in Table 3.  

 

4.1.5 Rainfall, Groundwater Level, River Flow and, Wider Operational Monitoring 

SWS uses data from the EA permanent river flow gauging stations, ground water monitoring boreholes and 

rainfall gauges.   

 

The Statement of Reason for this drought permit application explains and discusses issues of the hydrometric 

network, the estimation of river flow, including the Total Test Flow estimation used to control the abstraction 

licence and the drought permit and, the case of ‘exceptional shortage of rain’ that has caused the need for this 

drought permit to be implemented.  

 

SWS is currently dependent on provision of the Total Test Flow estimation by email from the EA. It will be vital 

this information is updated regularly (daily) during operation of the drought permit. 

 

SWS recommends that the EA makes the same river flow data available to all interested parties.  

 

SWS also recommends that a flow monitoring group is established to include key stakeholders, especially 

those who may have cause to alter control structures that affect river flows and water levels. Any such 

operations should be governed by the EA in respect of overall river management, consistent with the drought 

permit.  The company is concerned that other operations can influence the flow that arrives at the company 

river intake.    
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4.2 Fish Distress Monitoring 
 
4.2.1 When and where to monitor  

Fish monitoring will take place 500m upstream and downstream of each of the automatic water quality 

monitoring locations on the Great Test whilst the Test Surface Water Drought Permit is in place and the Total 

Test Flow is less than 355 Ml/d, subject to any access consent that is required being agreed. Survey locations 

are detailed and shown in Appendix 2.  

 

All monitoring involving field visits to specific sites during the permit will include observation for fish distress at 

the time of those scheduled site visits. 

 

SWS intends this work will be undertaken by a specialist contractor to be agreed in advance with the EA or, 

by the EA.  

 

SWS will also liaise with local angling clubs for daily updates on fish behaviour. This is expected to provide 

adequate surveillance of the zone of influence for identifying fish in distress. 

 

When the river flow falls below 355 Ml/d with the permit in place, fish distress monitoring will take place weekly.  

 

SWS will notify the EA on 0800 80 70 60 and by email to the EA’s nominated contacts if more than 20 dissolved 

oxygen (DO) measurements (15 minute consecutive samples) in any single day at any of the installed water 

quality monitoring stations fall below 80%.  Additionally, SWS shall immediately notify the EA if more than 20 

DO measurements (15 minute consecutive samples) in any single day at any of the installed water quality 

monitoring stations fall below 65%. 

 

If WQ monitoring shows DO levels below 65% saturation, then daily fish monitoring will commence 500m 

upstream and downstream of all Water Quality stations on the Great Test, subject to agreed access.   

 

4.2.2 How and what to record during monitoring  

 

The visual monitoring surveys will be captured by annotated walkover maps and completion of a ‘River 

Conditions Observation Form - Low Flows’. Surveys will be completed by specialist contractor and SWS staff.  

 

Signs of distress that will be monitored for will include:  

 

 Exposure of key functional habitats;  

 Concentration of fish in restricted areas/pools (try to ascertain number & species);  

 Stranding of fish in marginal areas;  

 Fish in distress (e.g. gasping at the surface);  

 Dead or dying fish (record number and species); and  

 Signs of pollution.  

 

If fish distress is observed, SWS shall notify the EA on 0800 807060 at the location of the observed distress 

with the following information: 

 

 Approximate number of dead fish; 

 Signs of damage or disease; 

 Approximate number of fish in distress; 

 Approximate number of stranded, or trapped fish; 

 Approximate size of fish; 

 Species affected; 
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 Visual signs of pollution; and 

 Weather conditions. 

 
Subsequent mitigation actions will be coordinated and agreed with the EA following notification and extent of 
fish distress. The intended Fish Rescue, Relocation and Aeration Methodology is provided in Appendix 2.  
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4.3 Intake Fish Monitoring 
A new eel screen is proposed to be installed between September 2019 and March 2021 (to satisfy the Eels 
Regulations 2009). The proposed monitoring for this Test Surface Water Drought Permit has been developed 
for current screen conditions and other screen scenarios have not been considered at this stage.  

 
4.3.1 Elver and Lamprey Entrainment Sampling 

On-site elver and lamprey sampling will be carried out during the operation of the Test Surface Water Drought 
Permit and occasionally outside the drought permit period.  Samples will be taken within the intake structure 
behind the band screens using a fine-meshed net consisting of 1.5mm mesh. The net will be installed into a 
cylindrical plastic tank, fitted with an overflow pipe to return overflow to the river. 
 
The entrainment sampler will be set up on day one, when the river flow is less than 355 Ml/d with the permit in 
place. Staff will return to the site after a period, at first of 24 hours, and then, if it is determined that the risk is 
low, the frequency of monitoring will then be reduced. Once samples are collected the entrainment net will be 
immediately re-deployed for the next sample.  In the event that fish are caught, subsequent daily checks will 
be carried out to ensure fish are returned to the river quickly.  
 
Provision of data demonstrating the proportion of the flow being sub-sampled will be required. A minimum of 
3.5% of the abstraction volume will need to be monitored, individual fish will be identified to species level.  

 
4.3.2 Elver and Lamprey Impingement Sampling 

There is a lower risk of impingement with current coarse screens in place, however if the permit application is 

in place between 1st March and 15th June, then smolt screens will be operational  and impingement potential 

is increased. (This permit is expected to cease before end of February 2020). 

 

Impingement monitoring may be best achieved through monitoring weed return systems (should fish species 
be intact and sufficiently large to monitor) and/or through camera analysis if water clarity permits. 
 
All fish impinged will be identified to species level. 

 



JULY 2019 Test Surface Water Drought Permit   
Environmental Monitoring & Mitigation Plan 

 

 
 

 
17 

4.4 Invasive Non Native Species Monitoring 
 
4.4.1 Observational Monitoring 

A 100m radial observational survey of Invasive Non-Native Species (INNS) will take place at the installed water 

quality monitoring locations, within the 100m reach upstream of the abstraction point, 300m downstream of 

the abstraction point and at the locations where spot water quality monitoring is deployed.  

 

This monitoring will be observational and will be undertaken once a month during the permit. If presence is 

detected, an estimation of coverage will be made (in square metres). 

 

If any INNS are detected on the River Test these will be controlled using methods appropriate for the species 

detected.  

 

Appropriate biosecurity measures (following check-clean-dry protocol) for all drought permit monitoring and 

mitigation will be used to ensure invasive species are not spread between sites by the activities associated 

with the drought permit.   

 

An additional observation will be made between 3-6 months post permit requirement to capture any delayed 

INNS establishment.  

 

4.5 River Test SSSI and Lower Test Valley SSSI 
 
There is risk that site specific targets for the River Test SSSI and Lower Test Valley SSSI interest features 
could be negatively impacted from the on-set of drought and during drought conditions.  This risk may be 
exacerbated for the duration of the abstraction permit and as such SWS will ensure the following additional 
monitoring is completed to capture any direct effects.  

 

4.5.1 Observational Monitoring 

The River Test SSSI FCTs highlight the specific targets for interest features that may lead to deterioration 
during the operation of the permit. The Lower Test Valley SSSI also forms part of the Solent and Southampton 
SPA/Ramsar which has specific habitat features of interest for foraging birds, plants and invertebrates.  
 
To ensure impacts are effectively observed, walkover observational monitoring will take place during the 
permit. Monitoring will include the activities summarised in Table 4.  
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Table 4 Summary of In-permit Observation Monitoring within the SSSIs. 
Type of 
Monitoring  

Interest 
features 

Purpose Location SSSI Unit Frequency  Trigger 
Durati
on  

Responsi
bility  

Timetable 

Spot 
monitoring 
for Soluble 
Reactive 
Phosphate 
(µg/l) – as 
described in 
section 4.1.2 

River 
Habitat  
Brook 
lamprey 
Bullhead 

Ensure 
compliance 
with FCT 
target  

Immediately upstream of the 
river intake 
 
Testwood Bridge 
 
Redbridge 
 
Plus 3 additional locations to 
be defined during permit 

River Test  
-91 

Weekly Permit Permit SWS 

Mid 
August 
2019 – 
mid Feb 
2020 

River Habitat 
Survey (to 
include 
invertebrate 
surfaces 
surveys)– as 
detailed S.20 
agreement 
monitoring 
(monitoring 
measure 9)  

River 
Habitat  
Brook 
lamprey 
Bullhead 

A mechanism 
to capture 
siltation and 
changes to 
river and 
riparian habitat  

Within River Test SSSI unit 
91 – where access is 
possible 

River Test  
-91 

Pre and post 
Permit 

Permit Permit 
EA, NE 
and SWS 

2018 – 
summer 
2020 

INNS – as 
described in 
section 4.4.  

River 
Habitat  
Brook 
lamprey 
Bullhead 

Specific focus 
on signal 
crayfish impact 
to exposed 
banks  

100m upstream of 
abstraction point 
 
300m downstream of 
abstraction point 
 
At three defined spot 
sampling locations: 
immediately upstream of 
abstraction point; Testwood 
Bridge and Redbridge – 
subject to access.  

River Test  
-91 

Monthly Permit Permit SWS 

Mid 
August 
2019 – 
summer 
2020 

Barriers to 
fish 
movement – 

River 
Habitat  
Brook 
lamprey 

Vertical drops 
greater than 
18-20 cm are 
sufficient to 

All control structures 
downstream of abstraction 
point. To be assessed during 

River Test  
-91 

Monthly Permit Permit SWS 
Mid 
August 
2019 – 
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as described 
in section 4.6 

Bullhead prevent 
upstream 
movement of 
adult 
bullheads. 

walkover surveys (S.20 
monitoring measure 8) 

mid Feb 
2020 

Invasive 
Alien 
Species 
(IAS)  

River 
Habitat  To monitor 

changes in 
target 
communities. 
To determine 
possible 
restoration  

Within River Test SSSI Unit 
91 – to be completed during 
walkover surveys (S.20 
monitoring measure 8)  

River Test - 
91 

Post permit 

Permit 
cessati
on 

Permit 
 

SWS and 
NE to be 
agreed 
 

Summer 
2020 

Littoral 
sediment, 
Fen, Marsh 
and Swamp 
habitat, 
Neutral 
grassland 

Within Lower Test Valley 
Units 1, 4, 6 and 7. To be 
undertaken during walkover 
surveys (S.20 monitoring 
measure 8) 

Lower Test 
Valley 1, 4 
and 6 

Permit 
cessati
on 

Summer 
2020 

Bird 
predation 
activity  

Brook 
lamprey 
Atlantic 
salmon  
Bullhead 
 

To observe 
changes in 
bird predation 
activity  

Undertaken during walkover 
surveys (S.20 monitoring 
measure 8) and at 
abstraction point, Testwood 
Bridge and Redbridge 
throughout permit. Additional 
locations subject to access.  

River Test  
-91 

Weekly  Permit Permit SWS 

Mid 
August 
2019 – 
mid Feb 
2020 

Water vole 
surveys 

Water vole 
To observe 
activity  

Two 500m stretches 
including 300m upstream of 
abstraction point.  

River Test  
-91 

Ongoing 
Ongoi
ng 

Ongoi
ng 

SWS and 
NE 

2018 – 
ongoing 

 

Monitoring will be undertaken, where possible, from public rights of way or from SWS land.  Additional (non-public access) locations for are subject to access 
approval.  
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4.6 Monitoring of Physical Barriers Downstream of Intake 
 

There are several physical structures, distributaries and diversions within the River Test downstream of the 

abstraction.  These are normally passible for fish, however there is a risk that they may become barriers to fish 

movement during drought. This risk may be increased under the drought permit. A summary of the features / 

structures thought to be of most interest in safeguarding critical flows and passageway for migratory fish are 

shown in Table 5.  

 

More details regarding these locations can be found in Appendix 2.  In the event that a drought permit is 

implemented, subject to agreed access, observations of each structure will be undertaken by SWS or SWS 

contractor (or by EA, if agreed). 

 

Observations will record the following: 

 

 Photographic record; 

 Visual evidence of fish passage and general fish behaviour; 

 Length of each structure; 

 Depth of flow over each structure; 

 Width of flow over each structure; and 

 Approximate velocity of flow over each structure  

 

Each feature will be observed at least once each week during main salmon migratory periods (to be agreed 

with the EA), for the duration of the permit.  

 

Prior to the drought permit, SWS has undertaken initial reconnaissance of the features. Subject to access 

agreement, a more detailed survey is planned for completion at the end of August.  

 

Where desirable and feasible, temporary fish passage solutions will be developed for up to four structures 

downstream of the River Test abstraction in partnership with the EA, for use during a drought permit, if 

structures are deemed to be impassable and if local stakeholders agree to implementation of the measure, 

including agreeing access. 

 

Any existing control arrangements at these structures must first be set in the most optimum arrangement with 

respect to management of fish passage and with respect to any influence they have on management of flows 

and water levels influencing the water available for abstraction under the drought permit.  

 

Table 5  Location and type of priority sensitive habitats  
ble 6 location and type of priority sensitive habitats (Reach 1-3)  

Feature Habitat type NGR 

Pa1 Discharge over the weir at Nurseling Mill  SU 35199 15775 

Pa2 Connectivity to the River Blackwater  SU 35497 15174 

Pa3 Connectivity to nursling fish farm carrier (D/S) SU 35912 15100 

Pa4 Connectivity to Wirehouse Stream system SU 36151 14979 

Pa5 Connectivity between Wirehouse Streams (north & south) SU 36210 14994 

Pa6 Connectivity into freshwater system at Testwood Mill  SU 36154 14458 
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SWS will expect the EA to take an overall governance role to resolve any conflicts in respect of objectives of 

managing flow and water level by the controls at existing structures and, to ensure that these opportunities are 

maximised before any possible temporary additional fish easements are implemented. 

4.7 Additional Monitoring  
 
4.7.1 River Test SSSI and Lower Test Valley SSSI 

During drought there is potential for Invasive Alien Species (IAS), species that aren’t associated with particular 

habitats, to encroach on sensitive SSSI interest features. To monitor this impact the following SSSI units will 

be observed: 

 

 Monitor River Habitat within unit 91, downstream of abstraction point; and 

 Monitor littoral sediment changes (Lower Test Valley SSSI Units 001) 

 

Survey methods will follow best practise and will be completed in-line with favourable conditions assessment 

monitoring. Information will be shared with NE.  

 

These units will be observed post-permit when IAS will be visible. Only one observational survey will be 

undertaken to inform NE. This work will be dependent on access to these locations being agreed with 

landowners and NE prior to commencement. 

 

 

4.7.2 Water Vole Presence 

Additional to the permanent baseline monitoring for water voles detailed in Appendix 2 to the drought permit 

application, any walkover surveys during permit will include surveys for water vole activity; signs of movement, 

foraging and burrows will be recorded and the information shared with NE.  

 

 

4.7.3 Macrophytes and Invertebrates 

Macrophyte and freshwater invertebrate sampling will continue as per the baseline monitoring detailed in 

Appendix 2 to the Drought Permit application. The in-permit sampling will cover the autumn sampling period 

between September-December.  

 

4.8 Other Users of the Test 
We will consult with key stakeholders regarding navigation, recreation, amenity and heritage throughout the 

Test Surface Water Drought Permit process, and where required hold face to face meetings.  If necessary we 

will erect signage informing users of the River Test of the situation, including any specific safety warnings for 

navigation and recreation.  This will be undertaken in liaison with the EA and other relevant organisations.



JULY 2019 Test Surface Water Drought Permit   
Environmental Monitoring & Mitigation Plan 

 

 
 

 
22 

5 Drought Permit Period Mitigation 
 

The following section sets out mitigation required during the Test Surface Water Drought Permit. Actions are 

targeted at mitigating adverse impacts to sensitive receptors that display a response that are able to be 

detected (for example changes to water quality or fish in distress) and where there are effective means to 

action mitigation (for example deployment of aerators). Some receptors will not show an easily detectable 

response, and therefore post drought monitoring will be required to detect any change to these populations. 

Post drought monitoring is included in Section 6. For these receptors, adverse impacts may require restoration. 

 

5.1 Fish  
Mitigation of any impacts on fish will depend on the scale of the impact and on the species of fish affected.   

Aeration and fish rescue services will be on standby, provided or supported by specialist contractor (APEM) 

during the drought permit period and will be deployed upon detection of fish in distress when the river flow is 

less than 355 Ml/d, with the permit in place. The following section summarise our proposals for fish mitigation, 

with further details presented in Appendix 2.  

 

5.1.1 Aeration  

 

SWS owns two aerators which will be available for the duration of the Permit. The specialist contractor will 

support their deployment and management of any aeration required.  In order to ensure that sufficient aerators 

are available should one of the SWS aerators be urgently deployed elsewhere (for example in the case of a 

pollution incident), SWS will have an agreement in place with an external supplier to have additional aerators 

on standby when the river flow reaches below 355MLd. Provision of aeration equipment is summarised in 

Appendix 2.   

 

SWS will follow the water quality trigger levels shown in Table 3 to determine when aeration will be actioned, 

this will be confirmed with the EA before deployment. We will also pay particular attention to visual signs, 

including fish in distress at the surface of the water to determine when and where to deploy the aerators. 

 

Inevitably any aerator deployment will depend on access to the river, which we will undertake our best 

endeavours to secure with the relevant landowners. 

 

SWS has concern over the deployment of aeration equipment to the relevant reaches of the River Test. It is 

possible that its impact may be worse than is benefit.  Any actual deployment will first be discussed with the 

EA for agreement. Alternative aeration methods are summarised in Appendix 2.  It may be that the less 

aggressive methods will be best in the first instance of need. 

 

SWS proposes only two sites for suitable aeration deployment: 

 

(i)  Immediately upstream or downstream of the SWS intake or, as far downstream as at or just 

downstream of Testwood Bridge. 

 

(ii) At or around Redbridge, subject to access, security and public safety.   

 

SWS will consider other locations if suggested by the EA, NE or other party but, access, security and public 

safety must be primary considerations.  
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5.1.2 Fish Rescue  

Fish rescue will be coordinated in partnership with a specialised contractor (APEM) and SWS, to ensure access 

and landowner agreements are in place. SWS will ensure that the EA are notified about any fish rescue events 

on detection of fish in distress. Trained SWS staff will be available to coordinate immediate response to a fish 

in distress incident.  

 

In the unlikely event that fish removal is necessary, we will ensure that the correct permissions are in place 

(i.e. a Fish Removal 2 Form), and that a suitable location where they will be moved to has been identified and 

agreed in advance of the flow falling below 355 Ml/d. These locations will need to be continuously revisited to 

ensure landowners are always ‘on board’ if such emergency measures are required. Fish removal will be 

coordinated and undertaken by the specialist fisheries contractor (APEM), see Appendix 2 for further details. 

 

It may be necessary to introduce in-stream structures at sites to create functional refuges to support displaced 

fish stocks. The River Test is considered to be a main river and as such installing habitat structures made of 

natural materials (excluding weirs and berms) is permitted under exemption (FRA15) which allows installation 

of structures made of natural materials (but not including weirs and berms). 

 

5.1.3 Increased Surveillance  

There is a risk that people may take advantage of fish in distress, resulting in an increase of fish poaching.  In 

order to mitigate for this risk, SWS will supplement existing surveillance (by the EA or other parties) of the river 

when flows are below 355 Ml/d to have a sufficient occasional presence along particularly sensitive locations 

to deter poaching, including during night time. The locations and surveillance operations will be agreed in 

advance with key stakeholders including the EA and relevant landowners and angling clubs. 

 

 

5.1.4 Research into Cryopreservation of Atlantic Salmon 

SWS will investigate providing a financial contribution into research involving the cryopreservation of genetic 

material to preserve the Atlantic salmon species in the Test. This project may be undertaken through the SWS 

Research and Development Programme in AMP7.  

 

5.2 Alternative water sources 
 

5.2.1 Temporary Abstraction Management 

If particular water quality deterioration or ecological stress is found downstream of the abstraction, SWS could 

temporarily reduce its abstraction from the river by covering its supply requirement by abstraction from the 

Little Lake.  

 

Any cessation of the river abstraction should be limited to 6 hours and subsequent reinstated abstraction will 

need to great enough to maintain supply and sufficiently replenish the Lake storage.   

 

Water supply raw water quality performance criteria would also need to be met. This requires the Lake water 

level to be kept above 3.8 m – 4.0 m. Siltation and wet well levels will be monitored by SWS and deterioration 

may require return to continuous operation of the river intake. 

 

Subject to the above criteria, should the river flow fall below 355 Ml/d while the drought permit is under 

operation, and if monitoring identifies a specific environmental concern, the EA could ask SWS to implement 
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temporary curtailment of the river abstraction. This would be implemented if discussion establishes an 

acceptable arrangement.  

 
 
 

5.3 New Resource Development  
SWS is committed to developing new water supply resources as soon as possible. The intended schemes and 

alternatives are set out in the WRMP. The Western Area solution includes desalination, effluent reuse, more 

water from Portsmouth Water and new transfer of water from the West.  The company’s short-term enhanced 

dependency on drought permits and drought orders will reduce as each new scheme is implemented but, the 

total solution is expected to take at least ten years to implement.  SWS has presented its programme of work 

for the permanent solution to stakeholder meetings in 2019. 

 

5.3.1 Water Transfer to the Southampton West Water Supply Area 

SWS case for this drought permit is made with all water transfers from Southampton West zone reducing to 

zero, except for the minimum 12 Ml/d that must be maintained to the Isle of Wight.  No transfer is currently 

possible into the Southampton West supply area. (The infrastructure that currently facilitates transfer out of 

the Southampton West supply area is uni-directional only). 

 

SWS new Water Resource Management Plan (WRMP) includes proposed development of an improved 

Hampshire supply network, termed the “Hampshire grid”. This intended scheme includes increased inter 

supply are transfer capacities and bi-directional functionality. The WRMP envisages bi-directional capacity 

between Southampton East and Southampton West by April 2027 and more limited bi-directional capacity 

between Hampshire Rural supply area and Southampton West by April 2024.  The engineering and planning 

reviews undertaken for the WRMP found these to be the earliest feasible dates by which the infrastructure 

improvements could be in place.     

 

Once the improved transfer functionality is in place, the company will have great flexibility to manage 

abstractions across the Test and Itchen catchments, which in itself may help mitigate some of the abstraction 

needed under drought permits and orders.  

 

5.4 Invasive Non-Native Species 
In the event that INNS are identified during walkover surveys, as a direct occurrence of the permit, appropriate 

containment and removal will be actioned in partnership with stakeholders. If removal is not practicable or 

possible, then SWS will support the development of a management plan to effectively control the identified 

INNS.  

 

INNS will be monitored for the duration of the permit, as stated in section 4.4 and an additional survey will be 

completed within 3-6 months post permit to confirm presence or absence of INNS in relation to the permit 

application. The presence of INNS irrespective of the permit will also be recorded to inform landowners 

appropriately. 

 

5.5 Cattle Poaching   
There is a risk of increased cattle poaching where cattle graze adjacent to the River Test and its tributaries. 

Two locations are at a particular risk of increased cattle poaching, recorded previously along the Wirehouse 

Stream and downstream of Testwood Bridge on the River Test.  
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With the risk of increased poaching during permit, SWS will arrange for river banks to be fenced, providing 

suitable protection. Alternative cattle water resources will be provided in agreement with tenant farmers. 

Fencing installation will be agreed with tenant farmers and landowners prior to installation.  
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Appendix 1: Summary of Environmental Monitoring and Mitigation 

 
 
 

Potential Impacts   
Baseline 
Information 

During Drought Order Implementation Period Post Drought 
Order 

Responsibility 
for monitoring 
and mitigation  

Monitoring and 
trigger setting 

Trigger and 
monitoring to inform 
mitigation action 

Mitigation 
actions 
triggered by 
monitoring if 
adverse 
effect 
detected. 

Monitoring and 
post-drought 
mitigation/ 
restoration if 
adverse effect 
detected. 

River Test 
SSSI / Lower 
Test Valley 
SSSI 

Competition of interest 
features by Invasive 
Alien Species (IAS) 

NE site specific 
condition 
assessment. 
FCTs  

Permit Presence of IAS 
 
Root exposure  

Notify NE  Fulfilment of 
management to 
achieve FCT 
targets  

SWS and NE 

River Test 
SSSI 

Sediment deposition 
changing in-channel 
habitat for interest 
features 
 
Barriers to fish 
movement 
 
Reduced habitat for 
interest features 
 
Water quality impacts 
for interest features 

Existing EA and 
NE data 
 
SWS fish 
monitoring data  
 
HIWWT data 

RHS surveys to 
determine 
sedimentation and 
exposed low flow 
channel sediment 
 
Spot water quality 
sampling, section 
4.1.2 
 
Walkover surveys to 
determine changes 
in bank profiles, fish 

Changes in river form 
and function may lead to 
interest feature 
deterioration  
 
Increased sediment may 
lead to deterioration of 
interest feature 
 
Site-specific WQ targets 
breached  
 
Increased presence of 

Consider 
deployment of 
aeration 
equipment in 
key 
reaches/water 
bodies with 
critically low 
oxygen levels. 
Fish rescue 
 
River 
enhancement  

Notify NE  
 
Fish removal  
 
River enhancement  
 
INNS management 
plans  
 
 

SWS, EA, 
HIWWT, NE 
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Potential Impacts   
Baseline 
Information 

During Drought Order Implementation Period Post Drought 
Order 

Responsibility 
for monitoring 
and mitigation  

Monitoring and 
trigger setting 

Trigger and 
monitoring to inform 
mitigation action 

Mitigation 
actions 
triggered by 
monitoring if 
adverse 
effect 
detected. 

Monitoring and 
post-drought 
mitigation/ 
restoration if 
adverse effect 
detected. 

namely brook lamprey 
and bullhead 
 
Increased INNS 
activity impacting river 
banks, competing with 
native species and 
increasing predation  
 
Predation exposure to 
interest features from 
reduced water levels  
 
 
  

distress and INNS  INNS, predation of 
interest features  

 
INNS control  
 
Strategic use 
of bird scarers 
to reduce 
predation  

Water vole Exposed burrows  
 
Increased predation  

NE data  Water vole surveys 
ongoing to establish 
populations  

Water vole activity to be 
noted during ecology 
walkover surveys  

Presence of 
activity 
recorded and 
NE informed  

Continuous 
monitoring as 
agreed in the public 
injury outcome – 
results to inform 
restoration  

SWS NE and 
HIWWT 
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Potential Impacts   
Baseline 
Information 

During Drought Order Implementation Period Post Drought 
Order 

Responsibility 
for monitoring 
and mitigation  

Monitoring and 
trigger setting 

Trigger and 
monitoring to inform 
mitigation action 

Mitigation 
actions 
triggered by 
monitoring if 
adverse 
effect 
detected. 

Monitoring and 
post-drought 
mitigation/ 
restoration if 
adverse effect 
detected. 

Fish, 

including 

Atlantic 

Salmon, 

Brown Trout, 

Lamprey 

species and 

Bullhead 

 

Changes to habitat  
 
Barriers to movement  
 
Exposure to poor WQ 
 
Entrainment/impingem
ent at intake location 

EA existing fish 
surveys and WQ 
data 

Target walkover 
surveys to identify 
any distressed fish  
 
Entrainment/Impinge
ment monitoring at 
River Test Water 
Supply Works  
 
WQ and Water level 
monitoring  
 
River Habitat 
Surveys 

 
Distressed fish  
 
Impingement/entrainme
nt occurrences 
 
Reduction in habitat 
suitability  
 
Structures become 
barriers to movement   

Consider 
deployment of 
aeration 
equipment in 
key 
reaches/water 
bodies with 
critically low 
oxygen levels. 
Fish rescue, 
 
Consider 
temporary fish 
passage 
options   

Movement of fish  
 
Temporary fish 
passage (if access 
can be agreed) 
 
River enhancement  
 
 
 

SWS, EA, 
HIWWT, NE 

Macrophytes 
 
 

Reduction in habitat  
 
Deposition of sediment 
on macrophytes 
 
Increased competition 
from INNS 

Existing EA 
Macrophyte records. 
 
Existing EA WQ 
data  
 

N/A in Winter N/A in Winter Carry out post-
drought order 
implementation 
surveys at the 
baseline monitoring 
sites each summer 
to understand the 
extent of recovery 
from any adverse 
impacts 
 
If permit is 
operational for 6 
months then in-

SWS, EA, 
HIWWT, NE 
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Potential Impacts   
Baseline 
Information 

During Drought Order Implementation Period Post Drought 
Order 

Responsibility 
for monitoring 
and mitigation  

Monitoring and 
trigger setting 

Trigger and 
monitoring to inform 
mitigation action 

Mitigation 
actions 
triggered by 
monitoring if 
adverse 
effect 
detected. 

Monitoring and 
post-drought 
mitigation/ 
restoration if 
adverse effect 
detected. 

drought monitoring 
will occur between 
March and May.  

Macroinverte
brates 

 

 

reduction of suitable 
habitat  
 
Increased 
sedimentation  
 
Increased predation  

Existing EA 
macroinvertebrate 
surveys and WQ 
data 

N/A in Winter N/A in Winter N/A in Winter Carry out post-
drought order 
surveys during 
spring, summer and 
autumn at the 
baseline monitoring 
sites ongoing  after 
the drought to 
understand the 
extent of recovery 
from any adverse 
impacts 
 
If the permit is 
operational for 6 
months then in-
drought monitoring 

SWS, EA, 
HIWWT, NE 
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Potential Impacts   
Baseline 
Information 

During Drought Order Implementation Period Post Drought 
Order 

Responsibility 
for monitoring 
and mitigation  

Monitoring and 
trigger setting 

Trigger and 
monitoring to inform 
mitigation action 

Mitigation 
actions 
triggered by 
monitoring if 
adverse 
effect 
detected. 

Monitoring and 
post-drought 
mitigation/ 
restoration if 
adverse effect 
detected. 

will occur between 
March and May,  
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Appendix 2: Fish Rescue, Relocation and Aeration 
Methodology  

 

See separate APEM document – “Field handbook for fish monitoring and mitigation 
associated with River Test Surface Water Drought Permit implementation.  (Waterbody 
Test (lower)”. 
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Appendix 3: Water Quality data from installed 
loggers and intake 

 
BW1  
 

 
River 
Test 
BW1 

Level 
maSD 

Pressure 
mbar 

Temperature 
DegC   

Turbidity 
NTU 

Cond 
us/cm 

DO 
mg/L   

Ph 
ph 

2018 Max 1.53 1,022.93 18.84 30.36 187.64 0.00 8.83 

 Min -0.37 1,005.25 15.65 1.57 4.33 0.00 8.05 

 Average 0.19 1,014.34 17.48 5.11 28.13 #DIV/0! 8.53 

         

2018 Max 1.47 1,038.09 17.45 1,180.51 389.82 0.00 7.90 

 Min 0.11 987.09 2.74 0.85 135.91 0.00 7.13 

 Average 0.28 1,016.42 11.17 164.53 279.37 #DIV/0! 7.68 

         

YTD Max 1.53 1,038.09 18.84 1,180.51 389.82 0.00 8.83 

 Min -0.37 987.09 2.74 0.85 4.33 0.00 7.13 

 Average 0.24 1,016.24 11.72 150.63 257.46 #DIV/0! 7.76 

         

 
BW2 
 

 
River 
Test 
BW2 

Level 
maSD 

Pressure 
mbar 

Temperature 
DegC   

Turbidity 
NTU 

Cond 
us/cm 

DO 
mg/L   

Ph 
ph 

2018 Max 2.17 1,037.11 19.16 21.09 9.45 500.94 8.18 

 Min 0.46 993.25 5.83 1.00 2.18 209.41 7.35 

 Average 1.23 1,016.41 11.83 4.19 7.29 431.53 7.95 

         

2018 Max 1.55 1,042.66 19.04 719.60 10.37 594.79 8.61 

 Min 0.56 739.98 3.30 0.90 0.76 223.90 7.27 

 Average 0.78 800.55 10.99 133.60 2.33 447.06 8.23 

         

YTD Max 2.17 1,042.66 19.16 719.60 10.37 594.79 8.61 

 Min 0.46 739.98 3.30 0.90 0.76 209.41 7.27 

 Average 0.97 892.97 11.35 78.19 4.45 440.41 8.11 
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RT1 
 

 
River 

Test RT1 
Level 
maSD 

Pressure 
mbar 

Temperature 
DegC   

Turbidity 
NTU 

Cond 
us/cm 

DO 
mg/L   

Ph 
ph 

2018 Max 0.64 1,037.27 20.00 3,544.44 581.20 11.07 12.25 

 Min 0.32 992.72 5.84 0.19 471.58 3.92 0.00 

 Average 0.40 1,015.71 12.44 442.08 556.19 9.15 8.43 

         

2018 Max 0.53 1,042.28 19.57 2,951.72 644.22 12.35 8.77 

 Min 0.29 986.65 4.57 0.24 520.49 1.82 7.89 

 Average 0.37 1,016.52 11.69 293.90 593.27 9.95 8.23 

         

YTD Max 0.64 1,042.28 20.00 3,544.44 644.22 12.35 12.25 

 Min 0.29 986.65 4.57 0.19 471.58 1.82 0.00 

 Average 0.39 1,016.15 12.03 361.13 576.39 9.58 8.32 

         

 
Redbridge  
 

 
River Test 
Redbridge 

Level 
maSD 

Pressure 
mbar 

Temperature 
DegC   

Turbidity 
NTU 

Cond 
us/cm 

DO 
mg/L   

Ph 
ph 

2018 Max 1.48 1,037.72 17.93 44.95 3,232.56 0.00 8.52 

 Min 1.16 1,017.00 13.58 0.84 546.44 0.00 8.30 

 Average 1.27 1,026.53 14.70 8.37 1,081.76 #DIV/0! 8.43 

         

2018 Max 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

 Min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

 Average #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

         

YTD Max 1.48 1,037.72 17.93 44.95 3,232.56 0.00 8.52 

 Min 1.16 1,017.00 13.58 0.84 546.44 0.00 8.30 

 Average 1.27 1,026.53 14.70 8.37 1,081.76 #DIV/0! 8.43 
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BFFC1  
 

 
River Test 

BFFC1 
Level 
maSD 

Pressure 
mbar 

Temperature 
DegC   

Turbidity 
NTU 

Cond 
us/cm 

DO 
mg/L   

Ph 
ph 

2018 Max 4.70 1,036.97 19.59 1,585.31 577.92 9.67 8.54 

 Min 0.03 993.17 6.38 17.66 244.27 1.83 7.91 

 Average 0.41 1,016.25 12.65 262.91 550.15 7.70 8.40 

         

2018 Max 5.08 1,042.52 19.47 3,927.47 616.56 11.86 8.65 

 Min 0.16 740.34 4.82 2.72 302.72 6.49 7.72 

 Average 1.45 800.45 11.62 545.48 573.17 9.81 8.40 

         

YTD Max 5.08 1,042.52 19.59 3,927.47 616.56 11.86 8.65 

 Min 0.03 740.34 4.82 2.72 244.27 1.83 7.72 

 Average 0.97 898.60 12.09 416.97 562.70 8.85 8.40 

         

 
LT3  
 

 
River Test 

LT3 
Level 
maSD 

Pressure 
mbar 

Temperature 
DegC   

Turbidity 
NTU 

Cond 
us/cm 

DO 
mg/L   

Ph 
ph 

2018 Max 1.72 1,039.49 17.55 417.32 4,029.05 10.87 8.92 

 Min 1.09 995.59 6.90 1.97 444.82 7.55 7.99 

 Average 1.41 1,018.87 12.15 36.28 1,461.40 9.40 8.55 

         

2018 Max 1.62 1,045.52 9.87 118.97 1,614.63 11.66 9.07 

 Min 0.85 758.32 5.40 5.61 326.08 0.00 7.51 

 Average 1.38 895.92 7.96 35.58 714.44 8.42 8.34 

         

YTD Max 1.72 1,045.52 17.55 417.32 4,029.05 11.66 9.07 

 Min 0.85 758.32 5.40 1.97 326.08 0.00 7.51 

 Average 1.40 978.34 10.77 36.05 1,215.15 9.08 8.48 
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 Intake  
 

 
River 

Turbidity 
(NTU) 

River pH 
River 

Temperature 
(deg C) 

River 
Conductivity 

(uS) 

River 
Ammonia 

(mg/l NH3) 

River DO 
Saturation 

(%SAT) 

2017       

Max 15.85 8.34 22.28 589.60 50.00 97.09 

Min 0.36 7.82 4.05 36.70 0.00 83.84 

Average 1.25 8.16 12.25 485.02 9.02 92.79 

2018       

Max 250.00 14.00 40.00 1000.00 0.94 200.00 

Min 0.44 7.18 4.63 343.90 0.00 86.16 

Average 34.35 10.49 23.33 685.24 0.08 140.16 

2019       

Max 250.00 8.56 20.50 509.60 1.77 99.08 

Min 3.06 8.15 4.43 339.90 0.00 89.49 

Average 25.94 8.42 11.60 422.69 0.05 95.46 

       

 


