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Classification tests – groundwater status
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The results of each test are combined for overall c lassification of POOR or GOOD STATUS for both quant ity 
and chemical.  The worst result is reported for the  groundwater body.
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Source

Quantitative pressure

•Water abstraction

Degree of dependence of 
ecology on groundwater

Receptor

Pathway
Chemical pressure

•Nitrate in 
groundwater

Hydraulic connection

•Drift thickness 

•Drift permeability



Assessing Chemical risk
RBC1 - phosphates
RBC2 – nitrate thresholds
High Risk = Local monitoring point with 
good connection to wetland + nitrate 
threshold exceededthreshold exceeded
Medium/low risk = threshold exceeded in 
groundwater body/more distant monitoring
Nitrate loading (NEAP-N) used if insufficient 
data



Proposed nitrate trigger values (mg/l N)

GWDTE category
Low altitude 
(<175mAOD)

Medium altitude 
(>175mAOD) Any altitude

Quaking bog 4 1

Wet Dune_ 3

Fen (mesotrophic) and fen 
Meadow) 5 2

Fen (oligotrophic and wetlands at 
Tufa forming springs) 4.5 1Tufa forming springs) 4.5 1

Wet Grassland 6 2

Wet Heath 3 2

Peatbog and woodland on 
peatbog 2

Wetlands directly irrigated by 
spring or seepage 2

Swamp (mesotrophic) and reedbed 5

Swamp (oligotrophic) 4

Wet Woodland 5 2



First cycle (2007) risk screening results





Chemical risk screening results
RBC1 RBC2



Investigations for RBC1 GWDTEs
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Site investigations – significant damage
Many techniques assessed
Local conceptual understanding is key
Cost-effective methods e.g. GWDTE chemical 
sampling suite 
Assessed in terms of cost, time and contribution Assessed in terms of cost, time and contribution 
to understanding & decision-making



Hydroecological water features and locations of 
Vegetation Survey Quadrats



Nitrate concentrations and 'limestone influence' 
overlain on the hydroecological map



Technique Cost Time Benefit
Understanding Decision/outcome

Drilling
shallow (dip 
wells)
deep

Soil augering
Window sampling

GW Level monitoring
short term

long term 

GW Quality monitoring
short term

long term 

Geochemical surveys (Nitrogen 
isotope/age dating)

SW level/flow monitoring
short term

SW level/flow monitoring
short term
long term 

SW Quality monitoring
Walkover hydro-ecological 
surveys

Ecological surveys
short term
long term 

Geophysical surveys
Flow/nutrient Modelling
Catchment audit
Local knowledge
multi-disciplinary review

site conceptualisation
Wetmecs
S>P>R

Cost <£1K £1K-5K >£5K
Time 1 month 1 year > 1 year
Understanding very useful useful not really useful



Case Study: Wybunbury Moss

Piezometric Level in
Wilkesley Halite Formation

Boulder Clay

Sand and Gravel

Groundwater Table

in Sand and Gravel

Groundwater  flow

to Wybunbury Moss

Groundwater Flow to Wybunbury Moss
from Wilkesley Halite Formation ?

Wilkesley Halite Formation

Peat Raft

‘Water ’

Wybunbury Moss

E.
A
. 
Bo
re
ho
le
 C

E
.A
. B
or
eh
ol
e
 B

Wybunbury village

North South
m aOD

60

50

40

Fault (from BGS
Geological Map 123)

Wych Mudstone
Formation

La
gg

S
p
rin
g-
fe
d 
la
gg

Monitoring 

Point C

Monitoring 

Point B

Collapse feature due to solution of Halite
Possible deep zone of solution and brecciation
associated with Faults

30

500 m

Framework Sites



Case example: Wybunbury Moss

Wetland feature = M18, M2, M22, M23,W4,W5 
(peatbog & woodland on peatbog, quaking 
bog)
Nitrate threshold = 2 mg/l nitrate as NNitrate threshold = 2 mg/l nitrate as N
1st cycle National risk screening result = high 
risk



Chemical sampling
Maize field

1980’s dairy 
discharge

NO3 < 10 mg/l        

NO3 > 10 mg/l    



Nitrate Concentrations at Wybunbury 
Moss in Shallow Piezometers
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Revised conceptual model
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Wybunbury Moss: conclusion

1st cycle risk screening – site at high risk
Investigation confirmed source, receptor
Pathway to lagg area but limited influence to 
centre of site centre of site 
Conclusion – site at medium to high risk



Case Example: Newbald Becksies

Wetland feature = M22 ‘Mesotrophic fen/fen 
meadow’, M10, ‘Wetlands irrigated directly by 
spring or seepage’
nitrate threshold = 2mg/l Nitrate as N
1st cycle National risk screening result = 
medium risk

Framework Sites



Newbald 
Becksies
nitrate
monitoring
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Newbald Becksies: conclusion

Investigation showed 
nitrates above 
threshold
Evidence for 
ecological damageecological damage
Source-pathway-
receptor links 
confirmed
Site at high risk from 
chemical pressure



Case example: Pwll Treffeidan 
(report by Gareth Farr) 

Wetland feature = S27 (quaking bog, swamp 
(oligo- to mesotrophic))
Nitrate threshold = 4 mg/l Nitrate as N
National risk screening result = medium riskNational risk screening result = medium risk

Framework Sites



Pwll Treffeidan: conclusion

Eco-hydrological walkover survey + chemical 
sampling
Investigation shows nitrate values well below 
threshold (4 mg/l Nitrate as N), groundwater threshold (4 mg/l Nitrate as N), groundwater 
quality is good
Site is at low/zero risk



WFD timetable

Dec 2012 
Complete 

initial 
investigations 

(1st cycle)

June 2013 
Publish 

‘Significant 
Water 

Management 
Issues’ and 

risk 
assessments

Dec 
2013 

Finish all 
1st cycle 
investiga

tions

Dec 2014 
Complete 

further 
investigatio

ns (2nd

cycle)

March 2013 
Complete 

interim 
classification

Sep 2013 
Publish 
updated 

classificati
on results 
(2nd cycle)

June 2014 
Publish 

draft River 
Basin 

Managem
ent Plans

Dec 2015 
Publish 

final River 
Basin 

Managem
ent Plans



Conclusions

New nitrate thresholds risk screening 
methodology does not dramatically increase 
number of sites at high risk
Targeted monitoring helps correctly identify  Targeted monitoring helps correctly identify  
sites at risk
Site specific investigations provide local 
conceptual understanding

Thank you for listening !


