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Norfolk Rivers Trust, Nine rivers in the Norfolk coast catchment (ANG014)
“How to use” guide for the River Restoration Centre’s monitoring Protocol:
Key: 
· Target/why – What is the overall objective of the works which are to be monitored?
· What – What are you trying to observe from your monitoring? E.g. increased sinuosity and habitat heterogeneity through re-meandering and adding large wood / reduction in nutrient inputs by installing SuDS.
· How – What techniques are being used to collect data and what assessment methods are you using? E.g. electro-fishing monitoring diversity, abundance, density, length and age. 
· When – When are you collecting data (month/season)? Duration/length of monitoring period, how many sampling repeats, how regularly?
· Who – Who is the individual and/or organisation responsible for monitoring? Will this be done by more than one organisation?
· Data – Do you have access to any pre-project data? E.g. monitoring data from the Environment Agency.
· Cost – Cost of monitoring. Are all costs in kind, or are there expenditures for e.g. external lab analysis.
· Which WFD objective is this helping to achieve – Which WFD quality element will be addressed by your works? If not WFD, does the work/undertaking aim to improve favourable conditions (for designated sites or species, e.g. SSSI/SAC/SPA/BAP) or does it relate to any other policy drivers (e.g. public engagement, socio-economics, flood management, ecosystem services)
· [bookmark: _GoBack]Priority and confidence: 
Priority: High/Medium/Low importance that your monitoring method can show potential improvement of the related WFD quality element; the favourable condition (i.e. designated site or species such as SSSI, SAC, SPA, BAP); and/or other policy drivers (e.g. socio-economics, flood management, ecosystem services).
Confidence: High/Medium/Low confidence that the monitoring is robust, suitable and has the potential to show what you are trying to observe within the CRF project time limit.
· On target – Are the monitoring tasks outlined running to schedule? If no, why not?
· Reporting tool and reporting output – How will your collected monitoring data be recorded and the analysis outputs reported?
	Target/Why
What is the overall objective of the works which are to be monitored?
	What
What are you trying to observe from your monitoring?
	How
What methods are you going to use?
	When
What periods over the year and how often? (to indicate variability)
And where if possible
	Who
Who is going to do this?
	Data
What existing data is available in addition to the monitoring being outlined here
	Cost
(can be in kind)
	Which WFD quality element is this helping to achieve?
If not WFD specify (e.g. SSSI, SAC, BAP or other policy driver)
	Priority
High/medium/low linked to WFD or other designation 
	On target
Are the monitoring tasks outlined running to schedule?
(if no specify)

	Key reporting tool and reporting output

	
	
	
	
	
	
	
	
	Confidence 
High/medium/low robustness of monitoring
	
	

	Will be different for each project – what is the project aim for the area being photographed? 
	A visual change in (please specify) as a result of (please specify)

	Fixed point photography – (for methodology, refer to RRC’s Practical river monitoring guidance 2011)

X number of photos (state if known) & if points indicated on map (Y/N)
	E.g. before, immediately after and post works recommended (state dates if known, e.g. month and year)
	Project team/ Volunteers
	State if fixed point photography or any anecdotal/ ad-hoc photography prior to CRF
	Through project/ 
In-kind
	State which of the following, the FPP demonstrates:
 a) WFD targets, 
b) designated river or 
c) other e.g. social science targets
	Priority: High (All CRF projects were encouraged to prioritise FPP)
	Yes/ No
	A time-series of fixed point photographs

State if included in e.g. final report


	
	
	
	
	
	
	
	
	Confidence: Please state (only grey if both confidence and priority are High)
	
	


Example of Fixed Point Photography:

	Target/Why
What is the overall objective of the works which are to be monitored?
	What
What are you trying to observe from your monitoring?
	How
What methods are you going to use?
	When
What periods over the year and how often? (to indicate variability)
And where if possible
	Who
Who is going to do this?
	Data
What existing data is available in addition to the monitoring being outlined here
	Cost
(can be in kind)
	Which WFD quality element is this helping to achieve?
If not WFD specify (e.g. SSSI, SAC, BAP or other policy driver)
	 Priority
High/medium/low linked to WFD or other designation
	On target
Are the monitoring tasks outlined running to schedule?
(if no specify)

	Key reporting tool and reporting output

	
	
	
	
	
	
	
	
	Confidence
High/medium/low robustness of monitoring
	
	

	Stiffkey – Buxton SSSI

Naturalise floodplain drainage

(works in autumn 2014)
	Naturalised drainage by re-meandering a 2km section of the river and re-connecting it with the floodplain (Buxton marsh).

Increased floodplain storage on marsh (60k L)

	Pre and post works morphological assessment: standard RHS (possibly including fluvial audit)
	Pre survey: summer 2014 

Post survey: late Autumn 2014
	NRT
	Mapping – LiDAR from recent years
	20k
	Overall status: poor; target: good
Morphology: good (but questioned, high silt loading)
Target: improve morphology
SSSI: restore BAP habitats to favourable condition
	Priority: High
	Yes
	Comparing maps/RHS data from before and after works.

Comparing photographs from before and after works. Points GPS recorded and points marked in field.

Final report planned

	
	
	
	
	
	
	
	
	Confidence: High
	
	

	
	
	Planned, but not confirmed: change in soil hydrology and infiltration
	Not decided
	Natural England
	None
	
	
	Monitoring not confirmed
	
	

	
	
	Possibly looking at decrease in cost for water management
	Not decided
	NRT
	Costs for water management
	
	
	n/a
	
	

	
	
	Fixed-point photography (to add to morphological assessment)
	Every 2 month + after big events. 
	NRT
	n/a
	
	
	Priority: High
	
	

	
	
	
	
	
	
	
	
	Confidence: High
	
	

	Stiffkey – Buxton SSSI

Improve floodplain habitat for invertebrates, birds, plants (works in autumn 2014)
	Improve floodplain habitats for meadow plants, invertebrates and as a breeding site for rare wader species (avocet, lapwing, snipe, redshank) by extending and enhancing the 3 main wetland areas in Buxton Marsh.
Introduce 2ha of new reedbed habitat.
	Continuation of existing NE floodplain bird monitoring
	Every 2 weeks throughout breeding season – to be continued by NE
	Natural England
	NE: 4-5 years of bird data
	Same as above
	Overall status: poor; target: good
SSSI: restore BAP habitats to favourable condition
	Priority: High (for BAP species)
	Yes
	Comparing before and after data

Final report planned

	
	
	
	
	
	
	
	
	Confidence: Medium (within CRF time limit, but High if continued)
	
	

	
	
	Planned, but not confirmed: pre and post works riparian and floodplain flora surveys (possibly invertebrates, but no budget to extend survey passed CRF)
	Not decided – need to contact UCL
	UCL (have previously done biological monitoring at site)
	Possibly some data from UCL
	
	
	Monitoring not confirmed
	
	

	Stiffkey – Buxton SSSI

Improve in-stream habitat for aquatic fauna and flora

	Improved instream habitats by cutting a new river channel over 2km of Buxton Marsh with a more natural profile that meanders across the floodplain and allows for more natural function
	Pre and post works morphological assessment: RHS (morphology and hydrology).
	Same survey as above
	NRT
	Same as above
	Same as above
	Overall status: poor; target: good
Morphology: good (but questioned, high silt loading)
Target: improve morphology
Diatoms: poor
SSSI: Riverine BAP habitats restored to favourable condition
	Priority: High
	Yes
	Comparing before and after data Photography points GPS recorded and points marked in field.

Final report planned

	
	
	
	
	
	
	
	
	Confidence: High
	
	

	
	
	Will consider monitoring of WQ/DO levels (as a substitute for diatoms). Will also consider Riverfly invert monitoring.
	Not decided
	NRT
	None
	
	
	Monitoring not confirmed
	
	

	
	
	Fixed-point photography (to add to RHS survey)
	Every 2 month + after big events
	NRT
	n/a
	
	
	Priority: High
	
	

	
	
	
	
	
	
	
	
	Confidence: High
	
	

	Glaven – Selbrigg pond

Increase the availability of aquatic habitat for Selbrigg’s invertebrates, fish and macrophytes

	Increased habitat space and complexity by restoration of Selbrigg Pond County Wildlife Site to its former extent whilst maintaining valuable existing wet woodland and reed-bed habitats.
	Assessment of re-colonisation of “new” pond area with fish and inverts (maybe macrophytes, need to confirm this). 
	Electro-fishing – pre survey: spring 2014, post-survey: spring 2015. Species, biomass, age composition, class.
Inverts: continuous surveys by master students - method unknown.
	AECON – fish

UCL – inverts (macro-phytes)
	UCL has several years of inverts and macrophyte data

Aecon has some previous fish data
	15k
	Target for Wildlife site: restore BAP habitats to favourable condition

	Priority: High (if designated species)
	Yes
	Fish – comparing before and after surveys (report from contractors)

Invertebrates – comparing before/after 

Final report planned

	
	
	
	
	
	
	
	
	Confidence: 
Fish: Low (unless monitoring continued)
Inverts: Medium (within CRF time limit, but High if continued)
	
	

	
	
	Repeat of pre EcIA to examine impacts on protected species using the pond and margins. (Not yet decided which species to include)
	Existing pre monitoring of some BAP species (bats, newts, crayfish, water voles). Repeat for relevant species – ideally summer 2015/2016, but outside CRF timeline so funding difficulties.
	NRT
	2013 data for some BAP species
	
	
	Priority: High (for BAP species)
	
	

	
	
	
	
	
	
	
	
	Confidence: Low (as post-monitoring not within CRF time limit)
	
	

	Glaven – Baconsthorpe Moat

Increase the available habitat for BAP crucian carp and other pond species
	Improving habitats by removing silt from an on-line pond in the upper Glaven (works to be carried out in spring 2015)
	Monitoring of crucian carp populations by netting – abundance, age, biomass

Monitoring of other BAP species to be decided
	Continuous surveys
	UCL
	Several years of data
	Same as above
	Fish: moderate (in river)
BAP species
	Priority: High (for BAP species)
	Yes
	Carp: compare abundance, age and biomass between before and after samples

	
	
	
	
	
	
	
	
	Confidence: Medium (as post-monitoring might not be within CRF time limit)
	
	

	Glaven – Baconsthorpe Moat

Reduce the discharge of silt into the Glaven

	Reduced silt input by removing silt from an on-line pond in the upper Glaven
	Turbidity telemetry, suspended sediments and WQ (phosphorus, temp, DO, possibly nitrate). 
	Monitoring upstream and downstream of Baconsthorpe
Pre-survey: Jan 2014 (+headwaters)
Post-survey: Jan 2015
	Sampling: NRT
Analyses: EA or UCL
	None (EA has occasional spot data)
	Same as above
	Phosphate: high (but questioned)
Target: improving phosphorus
Morphological quality: good (but questioned)
	Priority: High (if morphology and all WQ elements are not already good or high)
	Yes
	Comparing upstream and downstream, before and after data
Final report planned

	
	
	
	
	
	
	
	
	Confidence: High
	
	

	Glaven Headwaters silt trapping

Reduction in the amount of silt entering the Glaven
	Reduced levels of silt input - working with farmers in the upper Glaven to prevent silt entering the river

Empty silt traps, moving entry points, other farm solutions.
	Turbidity telemetry
	Location: main river below the proposed work area. Feb 2014-March 2015
	Sampling: NRT
Analyses: EA or UCL
	None
	Same as above
	Morphology: good 
	Priority: Medium (as morphology is good)
	Yes
	Comparing before and after data

Final report planned

	
	
	
	
	
	
	
	
	Confidence: High
	
	

	
	
	Long term routine EA fish and invertebrate monitoring (standard kick sampling). Will consider PSI analysis.
	Continuous
	EA
	Several years of data - bullhead, lamprey, crayfish and some inverts no longer present. Target: re-colonisation of these.
	
	Fish: moderate
Target: improvement 
Invertebrates: good
	Priority: High (for fish; Medium for invertebrates as they are defined as being in good status)
	
	

	
	
	
	
	
	
	
	
	Confidence: Medium (within CRF time limit, but High if continued)
	
	

	Glaven – Thornage re-profiling

Improve instream habitat for fish and invertebrates
(works: March 2014)
	Improved instream habitat complexity by channel re-profiling of an incised section of river to allow greater connectivity and improve in-channel habitat diversity
	Pre and post works fish and possibly PSI invertebrate surveys, (maybe also water voles) 
	Fish – pre-survey: Mach 2014, post-survey: March 2015

Invertebrates: need to discuss with EA
	EA
	Near-by EA data
	Same as above
	Fish: moderate
Target: improvement
Invertebrates: good 
Hydrology: moderate,
Morphology: good (but questioned)
	Priority: High (for fish; Medium for inverts as defined in good status)
	Yes
	Comparing before and after data

Final report planned

	
	
	
	
	
	
	
	
	Confidence: Low (within CRF time limit, but High if continued)
	
	

	
	
	Pre and post work morphological surveys – RHS mapping
	Pre-survey: March 2014
Post-survey: March 2015
	NRT
	None
	
	
	Priority: High
	
	

	
	
	
	
	
	
	
	
	Confidence: High
	
	

	Glaven – Thornage re-profiling

Improve riparian habitats for plants, mammals and invertebrates
	Improved riparian habitats by channel re-profiling of an incised section of river to allow greater connectivity (less than planned due to landowner)
	Pre and post works riparian mammal and plant surveys.
Re-colonisation of terrace.
	Not decided
	NRT
	Some data on voles and macrophytes
	Same as above
	Morphology: good (but questioned)

Macrophytes: no data
	Priority: Low (as no designation of site)
	Yes
	Comparing before and after data

Final report planned

	
	
	
	
	
	
	
	
	Confidence: Medium (for mammals within CRF time limit, but high for plants)
	
	

	Babingly – Hillington restoration

Improve fish, macrophyte and invertebrate habitats
	Improved fish, macrophyte and invertebrate habitats by in-channel habitat work, re-connecting channel and open the canopy to allow macrophyte growth
	Pre and post works fish, invertebrate and macrophyte surveys
	To be confirmed with EA


	EA
	None
	10k
	Fish: poor
Invertebrates: high
Macrophytes: no data

Heavily modified
Morphology: moderate
	Priority: High (fish)
	Yes
	Comparing before and after data.
Points GPS recorded and points marked in field.
Final report planned

	
	
	
	
	
	
	
	
	Confidence: Moderate (within CRF project)
	
	

	
	
	Pre and post works morphological surveys
	RHS – repeated before and after
	cbec
	
	
	
	Priority: High
	
	

	
	
	
	
	
	
	
	
	Confidence: High
	
	

	
	
	Fixed point photography
	Every 2 month + after big events
	NRT
	
	
	
	Priority: High
	
	

	
	
	
	
	
	
	
	
	Confidence: High
	
	

	Babingly – Hillington restoration

Improve floodplain habitats
	Improved floodplain habitats by re-meandering and re-connecting the straightened channel
	Pre and post works morphological surveys
	RHS as above
	cbec
	none
	Same as above
	Overall status: moderate, target: good
Heavily modified
Morphology: moderate
SSSI target: improve
	Priority: High
	Yes
	Comparing before and after data

Report from contractors, 
final report planned

	
	
	
	
	
	
	
	
	Confidence: High
	
	

	Gaywood
	Improvement of in-stream habitat for all fauna and flora.
Improvement of floodplain habitat, specifically for nesting birds, also for invertebrates and plants.
	To be decided
	To be decided
	To be decided
	n/a
	9k
	Invertebrates: good
Fish, macrophytes, diatoms: no data 
Hydromorphology: not high 
Not heavily modified is questioned.
SSSI: restore BAP habitats to favourable condition
	Monitoring not confirmed
	No - Previous project at Church farm not going ahead due to landowner issues – a new project is being planned instead
	To be decided

Final report planned
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