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New Practice Guide & Research Note
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Response of UK emissions of sulphur dioxide 
to pollution control (from RoTAP, 2012):

Pollutant S Emissions
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• “Chemical recovery is underway in both afforested 
and moorland catchments and if anything, ANC is 
rising more quickly in the afforested sites”

• “Looking to the future, MAGIC predicts a very rapid 
recovery at the acidified forested sites, with all 
except Loch Grannoch predicted to have an ANC 
>20 by 2020.”

• “Planned reductions in forest cover will                     
have a small effect on the risk of critical                  
loads exceedance and are unlikely to             
significantly alter the path to recovery.”

• However, afforested sites continue “to                      
have higher acid anion concentrations                        
and are more acidic.”

Findings of UKAWMN 20 year report:

Long-term monitoring
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FR/NRW acid waters network continues to 
show stream recovery, in line with UKAWMN

Long-term monitoring

Mean annual pH for ten forest and two moorland streams

 July 1991 -Dec 2012
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Forest Moorland

Mean annual sulphate for ten forest and two moorland streams

 July 1991 -Dec 2012
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This map is based upon Ordnance Survey 

material with the permission of Ordnance 

Survey on behalf of the controller of

Her Majesty’s Stationery Office 

© Crown copyright and database rights 

2014. Ordnance Survey 100019741.2014
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Identifying Vulnerable Areas

Catchments of river and lake water bodies failing 
or at risk of failing GES due to acidification 
caused by acid deposition:

This map is based upon Ordnance Survey 

material with the permission of Ordnance 

Survey on behalf of the controller of

Her Majesty’s Stationery Office 

© Crown copyright and database rights 

2014 Ordnance Survey 100019741.2014
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Approach to identifying whether catchments 
within failing or at risk water bodies require a 
Critical Load Assessment for New Planting:

Identifying Vulnerable Catchments
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Approach to identifying whether catchments 
within failing water bodies require a Critical 
Load Assessment for Restocking:

Identifying Vulnerable Catchments
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Henriksen Steady-State Water 
Chemistry Model:

CL = ( [BC]o* – [ANC limit] ) . Q

CL = Critical Load (keq H/ha/yr)

[BC]o*  = Non-marine base cation 
concentration in streamwater 
prior to acidification (Na + K + 
Ca + Mg)

[ANC Limit] =   Critical concentration appropriate
to target organism. Value of                                    
20 eq/l selected for brown trout

Q = Run-off (rainfall/1.15)

Critical Loads Approach



20/03/1410

Calculation of critical load exceedance:

Clex   = S*dep + [NO3
-] . Q – CL

Clex = Critical Load Exceedance (keq/ha/yr)

S*dep = Non-marine sulphur deposition (keq 
H/ha/yr)

[NO3
-]= Nitrate concentration in run-off (eq/l)

Q = Run-off (rainfall/1.15)

CL = Critical Load (keq H/ha/yr)

Critical Loads Approach
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• Reduce scale of planting to below 30% cover in 
affected catchments;

• Change conifers to broadleaves - while this will 
have a small effect on pollutant scavenging, it 
could help to reduce nitrate leaching;

• Restrict planting of N-fixing species to <10% of 
forest cover;

• Where existing forest cover contributes to new 
planting exceeding 30% threshold, reduce its 
contribution through re-design (e.g. change age 
distribution or increase open space).

Measures to reduce impact of new 
planting:

Potential measures
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• Adjust crop age or increase open space so that the 
proportion of future closed canopy forest cover 
falls below the 30% threshold in affected 
catchments;

• Convert to Continuous Cover Forestry or Low 
Impact Silvicultural Systems;

• Convert conifers to broadleaves where N is an 
issue;

• Deforestation.

Measures to reduce impact of restocking:

Potential measures
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• While on average, liming increased abundance and 
richness of acid-sensitive invertebrates and increased 
overall fish abundance, the benefits were variable and 
not guaranteed;

• Notably, there was an 18% probability of liming 
reducing fish abundance, no overall effect on trout 
abundance (mean effect was negative but not 
significant), and an overall negative effect on total 
invertebrate abundance;

•

• The significant risk of ecologically                    
negative impacts makes it difficult to                   
justify liming when natural recovery is           
underway, albeit slowly;

• Before sampling for critical loads,                         
need to check whether area has                       
recently been limed and adjust                       
sampling programme accordingly.

Case for Liming?
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• Accelerate the clearance of dense shading riparian 
conifer stands;

• Co-ordinate timing of conifer removal in riparian zones 
to promote ecological recovery (to link with previous 
clearance work and connect reaches supporting fish);

• Encourage active management of cleared riparian 
zones to facilitate quicker establishment of native 
riparian woodland and to control conifer regen;

• Where possible, extend width of the riparian buffer 
zone along small streams (channel <1 m wide) to a 
minimum of 10 m where potential to support fish;

• Work with fishery groups to identify barriers to fish 
movement that may be constraining recovery and 
where appropriate plan for their replacement;

• Encourage expansion of riparian woodland into treeless 
areas to improve habitat conditions for fish.

Promoting biological recovery:

Riparian Measures
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• Primary mechanism responsible for a forestry 
acidification effect is the ability of forest canopies to 
capture more acid pollutants from the atmosphere;

• Emission control has led to major improvements in air 
quality, marked chemical recovery and increasing 
evidence of biological recovery in acidified waters;

• Monitoring shows forest sites recovering in line with 
moorland counterparts but remain more acidic;

• Modelling indicates that improved air quality will reduce 
the forest effect to a small margin, although the most 
acid-sensitive waters are likely to remain impacted;

• Appropriate controls and measures are in place to 
protect sensitive sites from any potential forestry effect;

• Continued monitoring is essential to demonstrate that 
measures remain fit for purpose and to guide the need 
for future revisions.

Conclusions



Implementing the Practice Guide to 
Managing Forests in Acid Sensitive 
Water Catchments in Wales 

Barbara Spence 
Forest Management and Environmental Quality Officer 

Managing forests in acid sensitive areas 



Acid sensitive water bodies in Wales 



Implementing the 
practice guide in Wales 

Woodlands in acid 
sensitive water bodies 

Total area of woodlands affected  
48.3k ha  - 15.6% of all woodlands 

Private woodlands  
21.9k ha – 7.1% of all woodlands 

WG woodlands  
26.4k ha - 8.5% of all woodlands 

Total area of Wales in acid sensitive water bodies  
301k ha - 14.5% of total land 

This map is based upon Ordnance Survey  
material with the permission of Ordnance 
Survey on behalf of the controller of 
Her Majesty’s Stationery Office  
© Crown copyright and database rights 2014 
Ordnance Survey 100019741.2014 



Applying the rules in the practice guide 

•  The guide allows flexibility in implementation  

•  It allows the countries to determine how it will be 
implemented – Wales are undertaking an 18mth pilot  

•  30% closed canopy rule for restocking and new planting 

•  In Wales - a 5ha threshold for new planting proposals 
subject  to other constraints - no assessments needed 

•  Presumption that restocking will be allowed subject  to 
constraints and management measures being addressed 

•  No more than 20% of the catchment felled in any 3 year 
period 



Issues (include) 

Implementing the practice guide in Wales 

•  Determining if proposed project is affected by acid sensitivity  

•  Indentifying ownership and relevant forest ops in adjacent areas 

•  Operations planned by others may affect plans 

•  The EIA process may require Environmental Statement 

•  Water sampling if required  – costs, timing, method, health and safety 

•  Reliability of available data 



Implementing the practice guide in Wales 
NRW’s roles 

•  As regulator NRW will determine the requirement to implement 
the guide 

•  18 month pilot period during which NRW will undertake water 
sampling if required – charges may apply. 

•  NRW will implement the guide on the WG woodland estate using 
best available data.  

•  NRW will assist Glastir contract managers and advise in felling 
licence applications  



Implementing the practice guide 
What NRW are going to do 

•  Implement the practice in WG woodlands with target dates 

•  Develop our forest resource plans - looking beyond our fence 

•  Support others to implement the guidance  

•  18 month pilot period  - undertake water sampling if required – charges 
may apply 

•  Make information and data available to others 

•  Encourage the use of forest management practices to minimise impact 

•  Communicate to staff and the sector 

•  Provide timely decisions and advice 

•  Improve our monitoring 



Thank you for listening 


