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Co-Investigators: 
Mr. John Clarke (UCD) 
Dr. Tom Drinan (UCC) 
Dr. Hugh Feeley (UCD) 
Dr. Joanne Finnegan (NUIG) 
Dr. Conor Graham (UCC) 
Dr. Simon Harrison (UCC) 
Dr. Mark Healy (NUIG) 
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Project Manager: 
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COMPLETION DATE 
December 2013 

 
OBJECTIVES 

• Undertake a review of international and national literature on potential impacts of 
forestry on surface water quality with respect to acidification, eutrophication and 
sedimentation at the various stages in the forest life cycle. 

• Compile a database of relevant data from previous projects dealing with forest- 
surface water interactions and explore the data for relationships between factors. 

• Undertake temporal and spatial assessment of the inputs from forest activities and 
impacts (acidification, eutrophication, sedimentation) from planting to felling, on 
the hydrochemical and ecological quality of water taking into account mitigation 
measures. 

• Quantify nutrient and sediment losses to water in relation to the nature, scale and 
duration of forestry activities in a sub-set of instrumented catchments. 

• Test  the  effectiveness of  buffer  strips  in  ameliorating inputs  of  nutrients  and 
sediments from forest operations and consider design guidelines for the planning, 
construction and maintenance of buffer strips. 

• Evaluate the likely impact of expansion of forest cover in Ireland on hydro-ecology. 

http://www.ucc.ie/academic/zeps/pages/staff/harrison_s.htm
http://www.ucc.ie/academic/zeps/pages/staff/harrison_s.htm
http://www.nuigalway.ie/civileng/staff/mark_healy.html
http://www.ucc.ie/academic/zeps/pages/staff/harrison_s.htm
http://www.nuigalway.ie/civileng/staff/mr.html
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PROGRESS AGAINST OBJECTIVES AND DELIVERABLES 
 

Presented in this report are highlights of progress on HYDROFOR work packages (WP) for the 
period January 2013 through to June 2013 and work planned through 31st December 2013. A 
chart which graphically depicts progress on each individual task associated with each of the 
20 work packages is provided in Appendix B. 

 
 

WP1 PUBLIC DISSEMINATION, DATA MANAGEMENT AND MODELLING 
 

Table 1.1 lists the project’s peer-reviewed journal articles published to date. 
 

Table 1.1 HYDROFOR journal articles published to date 
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Table 1.2 lists the peer-reviewed journal articles submitted to date by HYDROFOR Project partners. 

Table 1.2 HYDROFOR journal articles submitted for publication 

 

 

 

 

 

 

 

 

 

 

 

Table 1.3 lists the remaining intended journal articles scheduled for completion. 

Table 1.3 Outstanding HYDROFOR journal articles scheduled for submission 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 1.4 lists HYDROFOR’s other public dissemination activities to date.
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Table 1.4 HYDROFOR public dissemination activities to date 
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Mitigation Measures Workshop 
 
Appendix A outlines the draft agenda of a proposed November 2013 workshop on mitigation 
measures to address the impacts of forests and forestry operations on surface water quality in 
Ireland. It is suggested that the workshop be held in an auditorium at University College Dublin 
and that delegates are provided refreshments (subject to finance) during an hour-long lunch 
break midway through the day. The proposed format consists of four one hour and forty-five 
minute sessions, each with a forty-five minute open discussion period preceded by two thirty-
minute presentations – one given by a HYDROFOR principal investigator and the other by an 
international expert to be invited by that session’s principal speaker. The session topics would 
be as follows: 
 

• Planting and felling restrictions 
• Silt traps 
• Buffer strips 
• Potential measures for the protection of small upland lakes in forested catchments 

 
It is suggested that the project team solicit attendance and interactive participation from key 
personnel at Ireland’s EPA, DAFM, DEHLG, RBDs, CFB, NPS, SWAN, Coillte, and its private 
foresters. Primary target audience members would also include other academics studying 
forestry and water interactions in Ireland. Additional advertising for the event would target 
foresters, water/forestry government administrators, NGO's, and academics with expertise in 
forest and water interactions from the international community.  General notices of the event 
would be circulated such that other interested parties would also be encouraged to attend. 
 
Given the delicate nature of proposing industry-specific measures with the potential to 
ultimately become enshrined in national regulatory instruments, it is proposed that two 
fundamental tenets be observed during workshop planning, execution and follow-ups: 
 

• All draft workshop documentation is submitted to EPA and DAFM for review and 
comments prior to distribution. 

• The project team makes it clear in all workshop communications and documentation that 
HYDROFOR’s mitigation measures recommendations are intended to serve only as a 
starting-point or tangential contributions to the broader public consultation process 
required under relevant European Union legislation on forestry and water interactions 
(e.g., Water Framework Directive) as transposed by Irish Statutory instruments.  

 
The proposed final workshop outputs are threefold: 
 

1. Communication of HYDROFOR Project outputs such that workshop participants become 
aware of the project’s findings and can easily access them; 

2. Publication of compendium of one-page summary abstracts of each of the eight 
workshop presentations followed by one-page draft summary recommendations for a) 
temporal and spatial planting and felling restrictions, b) silt trapping of runoff c) buffer 
strip requirements, and d) measures for the protection of forested small upland lake 
catchments in Ireland; and 

3. Posting of the workshop’s PowerPoint presentations and compendium of workshop 
proceedings on the HYDROFOR Project’s website. 
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Consolidated Database 
 
Construction of the HYDROFOR Project database remains on going and will not be entirely 
complete until the beginning of next year. The database has been populated with all data 
generated by the HYDROFOR Project as of December 2012. The database was amended this 
reporting period per the Steering Committee’s and EPA SAFER administrator’s comments 
submitted earlier this year. The amendments included: 
 
• Replace dots in cells (indicating no forthcoming data) with -999 where there could have 

been corresponding data but none was obtained (e.g., water sample with no turbidity 
measurements) and -888 where there could not have been corresponding data due to 
lack of relevance (e.g., macroinvertebrate sample with no turbidity measurements).  

• Provide a one-page stepwise guide on how to extract data from the master csv-format 
database, including an example of such an extraction to create a typical tailored sub-
dataset. 

• Add columns next to each data category such that the source from which each data entry 
was obtained will be indicated on the row-wise proceeding cell, with a coding system for 
sources and a corresponding separate source key detailing each source’s data authors. 

 
A draft of the most recent version of the database will be given to the SAFER administrator the 
last week of September, at which time he will make a presentation on SAFER to the project 
partners. Subsequent versions will be submitted at the end of December 2013 and again at the 
end of April 2014.  
 
Water Quality Modelling 
 
The decision was taken during this reporting period to discontinue previous efforts to model the 
runoff and ambient water quality of felled and replanted subcatchments with the Danish 
Hydrologic Institute’s MIKE 11 GIS modelling suite of software. The effort to attempt to generate 
water quality models with data from small headwater streams and streamlets, such as those 
consistent with the geographic scale of the HYDROFOR Project’s felling and replanting 
subcatchments, was itself an experiment. The objective was to test the lower limits of 
geographic scale of commonly used catchment-scale models such as MIKE 11. The effort was 
abandoned only after the most spatially precise five-meter grid size digital terrain model data 
were acquired from a private vendor and incorporated into the model. 
 
The water quality modelling work is now underway in a version of the United States 
Environmental Protection Agency’s SWAT model which is designed to better incorporate land, 
surface water and precipitation data from smaller subcatchments. Although no final results from 
the modelling exercises have been calibrated and validated at this point, it appears from initial 
model runs with the SWAT software that this modelling suite will be adequate for the purposes 
of HYDROFOR’s intended applications. It is noteworthy that the modelling data generation, 
acquisition and collation work undertaken for the purposes of running the MIKE 11 model were 
identical to that required for the SWAT model, and thus minimal resources in terms of labour 
were lost to the experiment to test the lower geographic scale limits if the MIKE 11 software. 
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WP2 PLANTING 
 
WP2A1 (Scope Change) Assessment of long-term impacts at an afforested planting site 
 

In the summer of 2012, it was agreed with the HYDROFOR Steering Committee that suitable 
afforest sites would not be available for completing this work package as originally scoped. It 
was decided that the project team would instead instrument a decade-old afforestation site 
located at the northern tip of Lough Conn near Crossmolina in County Mayo. This site was 
instrumented during its planting in 2003 by the PEnrich project led by Professor Emeritus Ted 
Farrell of University College Dublin. Those data have been shared with the HYDROFOR Project 
and will be analysed in relation to the data collected during re-instrumentation of the site in 
2013. 
 

After a period of protracted delay due to wet ground conditions, which was followed by 
another period in which the project team was completing field testing of redesigned passive 
samplers, the monitoring stations at the Crossmolina site of the PEnrich Project (Figure 2.1) are 
now being resampled identically as they were during the September 2002 to June 2004 PEnrich 
sampling period (across three storm events). This involves passive sampling at the upstream 
and midstream stations as well as at the drainage outlets. However, water levels in the 
drainage outlets and feeder streams are very low, such that passive samples at rising water 
levels during storms may not be obtainable. In those instances, grab samples will be taken at 
the time the instrumented samples are retrieved. The natural stream outlet is instrumented 
with a flow meter and automatic sampler for composite sampling the storm events. No 
problems obtaining these samples are anticipated.  
 

 
Figure 2.1 Locations of PEnrich sites for HYDROFOR instrumentation 
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Earlier on in the project, pursuant to completion of Work Packages 3A and 4A, a series of passive sampler 
designs were constructed and field tested. This was done after coming to the realisation that no ready-
made passive samplers seemed to be available for purchase, and thus an adequate number of units could 
not be procured from parties (e.g., Marine Institute) holding previously available prefabricated passive 
samplers. Figure 2.2 shows the previous passive sampler design used on the project and the unit in situ 
at the FutMon site.  

 

 

 

 

 

Figure 2.2 PVC-pipe passive sampler unit used previously on the project 

Listed below are some of the difficulties the project team had with the pvc-pipe apparatus used 
previously on the project. Corresponding to each are explanations of the elements of redesign 
incorporated into the revised passive sampler unit design and construction. The new redesigned units are 
being employed at the PEnrich site currently, and no installation or sampling problems have been 
encountered to date. 

1. Problem: If no fixed structure is available onto which the bottle can be mounted in the stream 
segment of interest, the bottles have to be attached to something that can be rigidly stabilized so 
that the depth at which each bottle will sample can be precisely pre-determined. The pvc-pipe 
model had bottles attached inside the pvc pipes and pvc pipes attached to angle iron staked into 
the streambed. Despite rigorous efforts to keep those pvc pipes fastened rigidly to the angle iron 
via a number of methods, some minor shifting of the pipes and bottles did occur during flooding, 
and thus the bottles likely did not remain at precise pre-determined heights within the rising 
streams. It is noteworthy, however, that this is only a significant problem if corresponding 
automated head readings are being taken to estimate flow to get mass balance estimates and to 
position the samples on a hydrograph. 
Solution: The revised passive sampler model affixes the top of the bottle firmly at any chosen 
height above the current water level. Neither the bottle nor the apparatus onto which it is 
mounted can move whilst submerged in flood waters. 
 

2. Problem: Again assuming no fixed structures are present in the stream for mounting, prior to 
actually installing the pvc-pipe model there was no way of knowing precisely how deep the angle 
iron would go into the stream bed or how deep the water would be, and thus at which point 
along the angle iron the lower-most pvc-pipe and subsequent stacked pipes would need to be 
affixed. The result of this is that the project team had to drill angle iron and attach the pvc and 
secure the bottle within it all on site. Pre-fab assemblies based on scouting visit measurements 
were always in need of on-site modifications upon return visits for actual installations (i.e., Exact 
streambed compositions and water levels seemed to change daily.).  
Solution: With the latest prototype the streambed-staking angle iron can go up to 3 feet into the 
streambed or any lesser amount deemed adequate to ensure stability. The bottle is not affixed 
directly to this angle iron so knowing how far the angle iron will stake into the streambed or how 
deep the water is prior to installation is not necessary. The bottle is affixed to a structure (which 
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itself can be affixed to the angle iron stakes at various height increments) that allows it to be set 
at any height above the water level. 
 

3. Problem: Again assuming no fixed structures for mounting, the pvc-pipe model, with all bottles 
attached to the same apparatus, relegated the cascading of bottles throughout anticipated 
flooding depths to increments greater than or equal to the diameter of the pipes themselves 
(since the smallest increment spread involved stacking them on top of one another). The result 
was that for many storms (which in hindsight were deemed typical) only the lower-most bottle 
sampled because the stream levels simply didn’t rise as much as anticipated. Had the project 
team been able to space the bottles at smaller increments above one another, sampling at 
increasing points along the upward-sloping hydrograph would have been possible. 
Solution: The latest passive sampler prototype has three bottles each mounted with a vertically 
sliding clamp onto independent vertical bars, thus enabling sampling at any desired increment 
along the hydrograph. This approach can be employed to ensure multiple samples are taken if 
only small changes in head occur during storms.  
 

4. Problem: In order to prevent the sample bottles within the pvc pipes from sliding back and forth 
and bobbing up and down, the project team used wire or string to make a noose around the neck 
of the bottles and fastened those to the outer portion of the pvc. The team experienced 
unexpected difficulty in freeing the bottles from these fastenings when trying to collect them for 
emptying into the bottles in which they would be sent for analysis. In other words, upon 
application of the pvc-pipe sampler, the project team learned that gains with bottle height-
setting rigidity came with losses of ease in access at retrieval time, and vice versa. 
Solution: The latest prototype requires only that the sample retriever release the clip on the 
mounting bracket to remove the bottle for emptying. There is no longer a trade-off between 
ease of access and height setting rigidity. 
 

5. Problem: The pvc-pipe sampler exposed the sample bottle openings to undesirable turbulence 
and had the potential to allow for exchange between already-sampled/bottled upward-sloping 
hydrograph samples and surrounding receding flow waters in which the sample bottles were still 
submerged.  
Solution: The latest prototype minimises mixing between sampled water in the bottles and 
subsequent surrounding waters at the opening of the submerged bottle by using floating corks in 
the sample bottles.  

 
Figure 2.3 shows the new passive sampler design and one of the units in situ at the PEnrich site. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.3 New passive sampler design and unit in situ at PEnrich site 
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The HYDROFOR Project continues to stand ready to assist the County Mayo Native Woodland 
Scheme Project in its proposed efforts to set up a long-term monitoring framework to assess 
the extent to which native woodlands (such as the one envisaged in the Project) can serve to 
protect and improve water quality and aquatic ecological conditions in proximal rivers in 
Ireland. It was originally discussed that the nature of the assistance would include desktop 
contributions to site surveys, ambient monitoring site positioning and perhaps hydrological 
calculations and projections of through-flows. To date the HYDROFOR Project has not been 
approached by the County Mayo Project for assistance. 
 

WP2B1 (Supplemented Scope) Assessment of impacts and measures at reforested planting sites 
 
A total of two replanting sites were originally scoped to be instrumented under Work Package 
2B1. Sampling at the Annalecka and Oakwood plantations was completed during the previous 
reporting period. Analysis of the samples collected has been completed, and the findings will 
be reported, in part, in a journal article to be submitted for publication in 2013 following the 
conclusion of sampling at the Kilkoagh site: 
 

Clarke, J. et al. (year TBD) Water quality impacts associated with the windrowing of 
forested catchments in upland peat areas in Co. Wicklow, Ireland. (Journal TBD). 

 
WP3 MATURE FOREST 
 
WP3A1 Examination of Influences of atmospheric variables on a mature forest site 
 
The HYDROFOR Project’s FutMon site is instrumented to capture storm runoff from a mature 
forested subcatchment under distinctive atmospheric conditions as shown in Table 3.1.  
 
Table 3.1 Range of Atmospheric Conditions Targeted for FutMon Sampling 

antecedent conditions (15 days) Easterlies Westerlies 

Winter/Spring <12° Wet Dry 

Winter/Spring <12° Dry Wet 

Summer/Fall >12° Wet Dry 

Summer/Fall >12° Dry Wet 

 
Two samplings under westerly winds have yet to be collected due to the scarcity of such 
conditions. If such conditions do not arise before October 2013, two additional samples will be 
taken such that other relevant conditions can be better represented by the work package 
sample suite. 
 
WP3A2 Assessment of impacts at mature forest river sites 
 
Work Package 3A2 was completed during this reporting period. Below are some of the 
generalised key conclusions of this effort: 
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• Wicklow Mountain forests are highly acid-sensitive due to geology and topography. 
• There is a positive relationship between forest cover and acidification (some exceptions). 
• Drivers of acidification are different now from 1990s (i.e., organic acidity only now). 
• Acidification impacts where they occur appear seasonal. 

 
The final outputs of Work Package 3A2 include the following journal articles: 
 

Feeley, H.B., Woods, M., Baars. J., Kelly-Quinn, M. (2012) Refining a kick sampling 
strategy for the bioassessment of benthic macroinvertebrates in headwater streams. 
Hydrobiologia (683(1)) 53-68. 
 
Feeley, H.B., Davis, S., Bruen, M., Blacklocke, S., Kelly-Quinn, M. (2012) The impact of a 
catastrophic storm event on benthic macroinvertebrate communities in upland 
headwater streams and potential implications for ecological diversity and assessment of 
ecological status. Journal of Limnology (71(2)) 73-82. 
 
Feeley, H.B., Bruen, M., Blacklocke, S., Kelly-Quinn, M. (2013) A regional examination of 
episodic acidification response to reduced acidic deposition and the influence of 
plantation forests in Irish headwater streams. Science of the Total Environment (443) 
173-183. 
Feeley, H.B., et al. (year TBD) The seasonal response of macroinvertebrates to the 
effects of episodic organic acidity in formally episodic mineral acidic headwater streams 
(journal TBD). 
 
Feeley, H.B. & Kelly-Quinn, M. (year TBD) The nymphal diet of the stonefly Protonemura 
meyeri (Pictet) (Plecoptera: Nemouridae) in four episodically acidic headwater streams 
in Ireland, Irish Naturalists' Journal (volume TBD). 

 
WP3A3 Longitudinal effects of mature forested subcatchments 
 

Work Package 3A3 was completed in 2011. The statement below summarises the findings from 
this work package: 
 

• The extent of plantation forestry impact on benthic macroinvertebrate communities in 
soft water streams is confined to less than 2.5 kilometres downstream (limited sites). 

 
The following journal article describes in more detail the work undertaken and how and why 
this conclusion was determined: 
 

Feeley, H., Kerrigan, C., Fanning, P., Hannigan, E., Kelly-Quinn, M. (2011) Longitudinal 
extent of acidification effects of plantation forest on benthic marcorinvertebrate 
communities in soft water streams: evidence for localised impact and temporal 
ecological recovery. Hydrobiologia (671) 217-226. 

 
WP3B1 Hydrochemical impacts of forests and forestry on small peatland lakes 
 
Work Package 3B1 was completed during this reporting period. The results of this work 
package, in conjunction of those of Work Package 3B2, yielded the following conclusion by the 
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leader of these efforts: 
 

“The chemical efflux associated with conifer plantation forestry is leading to 
profound changes in the biological communities of these rare, species-rich 
lentic habitats.” 

 
The final outputs of Work Package 3B1 include the following journal articles: 

Drinan, T.J., Graham, C.T., O’Halloran, J., Harrison, S.S.C. (2013) The impact of catchment 
conifer plantation forestry on the hydrochemistry of peatland lakes. Science of the Total 
Environment (443) 608–620. 
 
Drinan, T.J., O’Halloran J., Harrison, S.S.C. (2013) Variation in the physico-chemical and 
biological characteristics between upland and lowland (Atlantic) blanket bog lakes in 
western Ireland. Biology and Environment: Proceedings of the Royal Irish Academy 
(113B) pages TBD. 
 

WP3B2 Impacts of forests and forestry on benthos and zooplankton in small peatland lakes 
 
Work Package 3B2 was also completed during this reporting period. Among the key findings of 
this work package are the following: 
 

• Plantation forestry-mediated eutrophication outweighs the top-down predatory effects 
of fish in structuring littoral macroinvertebrate communities of peatland lakes.  

• The lack of a stronger top-down control by fish (brown trout) on littoral 
macroinvertebrates is likely due to the increased Sphagnum growth decoupling 
predator-prey interactions by providing greater refuge for prey.  

• Anti-predatory adaptations of prey, preferential consumption of alternative prey and the 
lack of a specialised feeding mode by brown trout on any given macroinvertebrate taxa 
are also likely to have reduced the magnitude of top-down forces on littoral 
macroinvertebrates.. 

 
The final outputs of Work Package 3B2 include the following journal articles: 
 

Drinan, T., Nelson, B. Tickner, M., O’Donnel, G.O., Harrison, S.C., O’Halloran, J. (2011) 
First discovery of larvae of the Downy Emerald Cordulia aenea (L.) in Ireland and the 
species’ use of lakes in treeless blanket bog in Connemara, Co. Galway. Journal of the 
British Dragonfly Society (27(1)) 1-12. 
 
Drinan, T.J., Foster, G.N., Nelson, B.H., O’Halloran J., Harrison, S.S. (2013) 
Macroinvertebrate assemblages of peatland lakes: Assessment of conservation value 
with respect to anthropogenic land-cover change. Biological Conservation (158) 175-187. 
 
Drinan, T.J., Graham, C.T., O’Halloran, J., Harrison, S.S.C. (2013) The impact of conifer 
plantation forestry on the Chydoridae (Cladocera) communities of peatland lake. 
Hydrobiologia (700) 203-219. 
 
Drinan, T.J., O’Halloran J., Harrison, S.S.C. (2013) Variation in the physico-chemical and 
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biological characteristics between upland and lowland (Atlantic) blanket bog lakes in 
western Ireland. Biology and Environment: Proceedings of the Royal Irish Academy 
(113B) pages TBD. 
 
Drinan, T.J., Graham, C.T., O’Halloran, J., Harrison, S.S.C. (year TBD) Nutrients and fish: 
the influence of bottom-up and top-down forces on littoral macroinvertebrates in 
peatland lakes Freshwater Biology. (journal TBD). 

 
WP3B3 Impacts of forests and forestry on selected biological functions in peatland lakes 

 
Tasks associated with Work Package 3B3 are complete with the exception of completion of the 
final drafts of the journal articles containing the effort’s results. Below is a summary of the 
findings to date to be published: 
 
Forestry effects on lenthic salmonids’ energetics: 

• There was no observable negative impact of forestry on brown trout density. 
• Differences in community structure between control & forested lakes were apparent. 
• Trout were consistently larger in the sites with high levels of forestry. 
• No forestry related impact on trout growth over the study period was observed. 
• High temperature regimes appear to result in metabolic stress. 
• Forestry related enhancement of trout may come at the detriment of other salmonids. 

 
Forestry effects on lenthic salmonids’ diet: 

• Neither habitat where captured nor age had a significant impact on diet composition. 
• A significant difference in diet between lakes was observed. 
• There is greater dietary reliance on zooplankton in forested sites. 
• A reduction in profundal putative prey was observed at forested sites. 
• No negative impacts werenobserved on littoral macroinvertebrates or zooplankton. 

 
Forestry effects on life history choice of trout: 

• No impact from forestry was observed on rate of anadromy of brown trout. 
 

The final output of Work Package 3B3 will consist of the following four journal articles to be 
completed in 2013: 

 
Graham, C.T., Drinan, T., Harrison, S.S.C., O’Halloran, J. (year TBD) Effect of plantation 
forestry on brown trout growth, energetics and community structure in peatland lakes in 
the west of Ireland. (journal TBD). 
 
Drinan, T.J., Graham, C.T., O’Halloran, J., Harrison, S.S.C. (year TBD) Nutrients and fish: 
the influence of bottom-up and top-down forces on littoral macroinvertebrates in 
peatland lakes. Freshwater Biology (volume TBD). 

 
Graham, C.T. et al. Impact of plantation forestry on the diet of salmonids in peatland lakes. 
 
Graham, C.T. et al. Effect of commercial plantation forestry on forestry food webs: 
insights from stable isotope analyses of carbon, nitrogen and sulphur. 
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WP4 FELLING 
 
WP4A1 Instrumented assessment of impacts and measures at harvesting sites 
 
Work Package 4A1 was scoped to instrument felling operations at four sites: Glenamong, 
Altaconey, Ow1 and Ow2. All tasks associated with the Glenamong and Altaconey sites were 
completed during this reporting period. In the most general terms, and consistent with 
preliminary analysis of data collected at the Ow sites, the Glenamong and Altaconey 
instrumentations showed high acute elevations of nutrients and suspended solids during 
felling operations but relatively rapid (within a few months) returns to baseline levels 
subsequent to the cessation of felling operations. 
 
The publications in which these findings are anticipated to appear consist of the following: 
 

Finnegan, J., Regan, J.T., Lanigan, G.J., Fenton, O., Healy, M.G. (year TBD) Greenhouse 
gas emissions from forestry in Ireland. Environmental Science and Pollution Research 
(volume TBD) 
 
Finnegan, J., Regan, J.T., O’ Connor, M., Healy, M.G.  (year TBD) Implications of applied 
best management practice for peatland forest harvesting. Ecological Engineering 
(volume TBD). 
 
Finnegan, J., Regan, J.T., Fenton, O., Lanigan, G.J., Healy, M.G. (year TBD) The effect of 
management changes on watertable position and nutrients in shallow groundwater in a 
harvested peatland forest.  Journal of Environmental Management (volume TBD). 
 

Field sampling at the Ow2 site is complete and only one additional round of sampling at the 
Ow1 site remains. Analysis of these data continues and will be completed throughout 2013. The 
findings from both sites will be reported in at least one journal article which is still under 
development: 

 
Clarke, J. et al. Water quality impacts associated with the harvesting of forested 
catchments in upland peat areas in Co. Wicklow, Ireland. 

 
As detailed in the technical progress report for the period December 2011 to April 2012), storm-
induced hydrological changes in the Ow1 subcatchment coupled with a second unforeseen 
cancellation of scheduled felling resulted in the project team having to relocate and reconfigure 
its instruments and reinitiate sampling in early 2012. A Coillte representative expressed concern 
last year that the banks of the stream reach in which the project team was relegated to 
instrument were inordinately erosive. Upon inspection of the site in early 2013, it was 
discovered that these erosive banks collapsed, thereby requiring the project team to relocate 
the instruments once again slightly upstream of this site. One storm remains to be sampled at 
this site in fall 2013. 
 
WP4A2 (Scope Change) Projected trends in felling coup size throughout Ireland 
 

In lieu of sampling fell sites of varying sizes relative to their subcatchments as originally intended, the 
HYDROFOR Project team will undertake a study of recent and projected trends in felling coup sizes 
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throughout Ireland. This study will inform the forestry programmes of measures development process 
with respect to the extent and regions in which larger-scale felling operations in Ireland are resulting in 
long-term surface water quality impacts. Given the difficulty the project team had in identifying felling 
plots that were more than ten percent of their associated subcatchments over the course of the past four 
years, one conclusion from such a study may be that large relative coup sizes thought to be significant in 
affecting water quality and aquatic ecology (i.e., those greater than twenty to forty percent) may have 
been a problem of the past, but they are not projected to be a problem in the future, at least in certain 
regions of Ireland (e.g., Wicklow Mountains region). Such information could be of great value to forestry 
and water quality managers and planners in making decisions about how to prioritise the use of limited 
management resources. 

Pursuant to the completion of this proposed study, the project team is acquiring the Coillte geographic 
datasets for felled plots for 2002 to 2012, which show where each felled plot for each year was located. 
Similar Coillte geographic data on the locations and other relevant characteristics of fell plots and their 
associated maturation dates (i.e., projected fell dates) are also being requested from Coillte for the years 
2013 to 2052 via the ‘sales proposals’ dataset. With these data, key summary statistics broken out by 
regions, with relevant regional distinctions to be determined via initial data analyses, will be produced 
along with graphics of previous and projected trends in felling operations throughout Ireland’s various 
forestry regions. Conclusions regarding management implications are also being included in the study, 
such as identification of regions of the country in which measures to limit the hectarage of felling in first 
or second order subcatchments will likely have no significant effect on water quality. 

Progress on this work package is still pending a data usage agreement with Coillte. 

WP4B1-5 Effectiveness of buffer strips to reduce runoff pollution from harvesting operations 
 
All tasks under Work Packages 4B1 to 4B5 were completed during this reporting period. The 
following is a summary of findings from this set of work packages: 
 

• Nutrients: SRP concentrations were higher or equal under the brash mats in the riparian 
zone when compared to all other areas. 

• Soil Analysis: Water extractable phosphorus and desorption-adsorption testing also 
confirmed the high concentrations of P under the brash mats. 

• Saplings: Riparian zone was capable of providing nutrients for survival of planted 
saplings and fertilizing the peat with degrading brash material. 

 
The first of these results has been published as follows: 

 
Finnegan, J., Regan, J.T., de Eyto, E., Ryder, L., Tiernan, D., Healy, M.G. (2012) Nutrient 
dynamics in a peatland forest riparian buffer zone and implications for the establishment 
of planted saplings. Ecological Engineering (47) 155 – 164. 

 
The remainder of Work Package 4B results are anticipated to be published in 2013 in the 
journals noted below: 

 
Finnegan, J., Regan, J.T., O’ Connor, M., Healy, M.G.  (year TBD) Implications of applied 
best management practice for peatland forest harvesting. Ecological Engineering 
(volume TBD). 
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Finnegan, J., Regan, J.T., Fenton, O., Lanigan, G.J., Healy, M.G. (year TBD) The effect of 
management changes on watertable position and nutrients in shallow groundwater in a 
harvested peatland forest. Journal of Environmental Management (volume TBD). 

 
 

DESCRIPTION OF PROJECT MANAGEMENT ISSUES INCLUDING STAFFING & EQUIPMENT 
 
A time extension was granted to the project during this reporting period extending the project 
timeline from 1st May 2013 to 31st December 2013. The need for the no-fee extension was 
attributable to the difficulty in identifying study sites appropriate to the scope of work for Work 
Packages 2A1 and 4A2. 
 
A review of remaining labour, travel and subsistence, and consumables (including equipment) 
budgets was done in June 2013. Adequate budgetary resources are available to complete the 
scoped tasks in full. Personnel are also currently in place to meet labour demands through to 31st 
December 2013, and commitments have been made to continue the project at no fee into April 
2014. It is likely that such a no-cost extension will be requested in October 2013 at the project’s 
Steering Committee meeting. It is also expected that John Clarke will still be completing journal 
articles through to the end of 2014. 
 
 

SUMMARY OF OBJECTIVES FOR THE REPORTING PERIOD JANUARY TO JUNE 2013 
 
The following are the key objectives scheduled to be met before December 2013: 
 

• Request a no-cost project extension through to 30th April 2014. 
 

• Submit six articles to peer-reviewed journals. 
 

• Complete initial drafts of final report chapters. 
 

• Complete sampling under Work Package 2A1 (i.e., three storms at the PEnrich Sites). 
 

• Complete the project’s final workshop (in November). 
 

• Populate database with 95% of all intended data. 
 

• Complete sampling under Work Package 2B1 (Kilkoagh), 3A1 (FutMon) and 4A1 (Ow1). 
 

• Contribute to proposal for County Mayo Native Woodland Scheme Project upon request. 



18  

Appendix A. Proposed Draft Agenda for November 2013 Workshop on Forestry Mitigation 
Measures for the Protection of Water Quality and Aquatic Ecology in Ireland 

 
Proposed Draft Agenda 

 
0930-0935:   Sean Blacklocke HYDROFOR Project and Workshop Introduction 
0935-0940 :  Alice Wemaere Greeting from Workshop Co-Chair 
0940-0945:  Kevin Collins  Greeting from Workshop Co-Chair 
 
0945-1015:  To be invited  Temporal/Spatial Restrictions on Planting/Felling  
1015-1045:  Mary Kelly-Quinn Temporal/Spatial Restrictions on Planting/Felling in Ireland 
1045-1130:  Open Discussion on Temporal/Spatial Restrictions on Planting/Felling in Ireland 
 
1130-1145:  Coffee Break 
 
1145-1215 :  To be invited Silt trapping of Forestry Operation Runoff 
1215-1245 :  Michael Bruen Silt trapping of Forestry Operation Runoff in Ireland 
1245-1330 :  Open Discussion on Silt Trapping of Forestry Operation Runoff in Ireland 
 
1330-1430:  Lunch 
 
1430-1500:  To be invited  Riparian Buffer Strips in Forested Catchments 
1500-1530:  Mark Healy  Riparian Buffer Strips in Forested Catchments in Ireland 
1530-1615:  Open Discussion on Riparian Buffer Strips in Forested Catchments in Ireland 
 
1615-1630:  Coffee Break 
 
1630-1700:  To be invited  Measures to Protect Forested Small Upland Lakes  
1700-1730:  Simon Harrison Measures to Protect Forested Small Upland Lakes in Ireland 
1730-1815:  Open Discussion on Measures to Protect Forested Small Upland Lakes in Ireland  
 



0% 100%
WP Task/Subtask % Com.

1A1 Administrative reporting and communications (including full final report and summary report) 65%
1B1 GIS mapping & site characterisations 55%
1C1 Consolidated database construction - phase I (HYDROFOR data to date) 100%
1C1 Consolidated database 2 construction - phase II (HYDROFOR data complete plus supplementary data) 80%
1D1 Planting literature review 95%
1D2 Mature forest literature review 100%
1D3 Harvesting literature review 95%
1E1 Comprehensive statistical modelling (all data in consolidated database) 20%
1E1 Publication drafting of comprehensive statistical modelling 0%
1E2 Water quality / hydrological modelling (Oakwood, Annalecka, Kilkoagh, Ow1 & Ow2 sites) 20%
1E2 Water quality / hydrological modelling publication drafting 0%
2A1 Hydrochemical monitoring PEnrich sites via instrumentation 50%
2A1 Hydrochemical monitoring PEnrich sites via grab sampling 50%
2A1 Hydrochemical labratory analysis of stream-instrument and drain-grab samples from PEnrich sites 50%
2A1 Statistical analysis of 2A1 (PEnrich) hydrochemical data 0%
2A1 Publication drafting of 2A1 (PEnrich) results 0%
2B1 Hydrochemical monitoring reforested planting streams via instrumentation 95%
2B1 Hydrochemical monitoring reforested planting drains via grab sampling 95%
2B1 Hydrochemical labratory analysis of stream-instrument & drain-grab samples from reforested planting/control sites 95%
2B1 Statistical analysis of 2B1 (reforested planting) data 80%
2B1 Publication drafting of 2B1 (reforested planting) results 50%
3A1 Hydrochemical and meteorological monitoring of FutMon Site 85%
3A1 Hydrochemical laboratory analysis of FutMon Site samples 85%
3A1 Statistical analysis of 3A1 (FutMon site) data 0%
3A1 Publication drafting of 3A1 (FutMon site) results 0%
3A2 Hydrochemical monitoring mature forest / control streams via grab/passive sampling - Kerry old red sandstone 100%
3A2 Hydrochemical monitoring reserve mature forest / control streams via grab/passive sampling - Kerry old red sandstone 100%
3A2 Hydrochemical laboratory analysis of stream-grab and stream-passive samples from mature forest / control sites - Kerry old red sandstone 100%
3A2 Biological monitoring mature forest / control streams via kick sampling - Kerry old red sandstone 100%
3A2 Biological monitoring reserve mature forest / control streams via kick sampling - Kerry old red sandstone 100%
3A2 Biological laboratory analysis of kick samples from mature forest / control stream sites - Kerry old red sandstone 100%
3A2 Biological laboratory analysis of reserve kick samples from reserve mature forest / control stream sites - Kerry old red sandstone 100%
3A2 Hydrochemical monitoring mature forest / control streams via grab/passive sampling - Wicklow granite 100%
3A2 Hydrochemical laboratory analysis of stream-grab and stream-passive samples from mature forest / control longitudinal sites - Wicklow granite 100%
3A2 Biological monitoring mature forest / control streams via kick sampling - Wicklow granite 100%
3A2 Biological laboratory analysis of kick samples from mature forest / control stream sites - Wicklow granite 100%
3A2 Hydrochemical monitoring mature forest / control streams via grab/passive sampling - Mayo metamorphic 100%
3A2 Hydrochemical monitoring reserve mature forest / control streams via grab/passive sampling - Mayo metamorphic 100%
3A2 Hydrochemical laboratory analysis of stream-grab and stream-passive samples from mature forest / control sites - Mayo metamorphic 100%
3A2 Biological monitoring mature forest / control streams via kick sampling - Mayo metamorphic 100%
3A2 Biological monitoring reserve mature forest / control streams via kick sampling - Mayo metamorphic 100%
3A2 Biological laboratory analysis of primary kick samples from mature forest / control stream sites - Mayo metamorphic 100%
3A2 Biological laboratory analysis of reserve kick samples from reserve mature forest / control stream sites - Mayo metamprphic 100%
3A2 Statistical analysis of 3A2 (mature forest cover percentages) data 100%
3A2 Publication drafting of 3A2 (mature forest cover percentages) results 100%
3A3 Hydrochemical monitoring mature forest / conrol streams via grab/passive sampling - Kerry old red sandstone 100%
3A3 Hydrochemical monitoring mature forest / conrol streams via grab/passive sampling - Wicklow granite 100%
3A3 Hydrochemical laboratory analysis of grab/passive samples from mature forest / control sites - Kerry old red sandstone and Wicklow granite 100%
3A3 Biological monitoring mature forest / control streams via kick sampling - Kerry old red sandstone 100%
3A3 Biological monitoring mature forest / control streams via kick sampling - Wicklow granite 100%
3A3 Biological laboratory analysis of kick samples from mature forest / control stream sites -  Cork/Kerry old red sandstone, Wicklow granite 100%
3A3 Statistical analysis of WP3A3 (mature forest cover percentages and longitudinal effects) data 100%
3A3 Publication drafting of WP3A3 (mature forest cover percentages and longitudinal effects) results 100%
3B1 Hydrochemical monitoring of dissolved/particlate inputs from control, mature and felled forests to small peatland lakes 100%
3B1 Statistical analysis of 3B1 work package data 100%
3B1 Publciation drafting of 3B1 results 100%
3B2 Biological monitoring of impacts from control, mature and felled forests on small peatland lakes - benthic littoral macroinvertebrates sampling 100%
3B2 Biological monitoring of impacts from control, mature and felled forests on small peatland lakes - littoral zooplankton sampling 100%
3B2 Statistical analysis of 3B2 work package data 100%
3B2 Publication drafting of 3B2 results 100%
3B3 Chydorid feeding and growth experimentation on lakes with heavy, moderate and low forestry impact as indicated by water chemistry 100%
3B3 Impact assessment on population structure, growth, energetics & diet of salmon and trout in lakes 100%
3B3 Impact assessment on population structure, growth, energetics & diet of salmon and trout in lakes - fish sampling 100%
3B3 Impact assessment on population structure, growth, energetics & diet of salmon and trout in lakes - benthic/littoral/pelagic invert. sampling 100%
3B3 Impact assessment on trophic pathways in lakes via stable isotope analysis (carbon & nitrogen) 100%
3B3 Impact assessment on trophic pathways in lakes via stable isotope analysis (sulfur) 100%
3B3 Impact assessment on density/growth/engergetics/food supply/diet of salmonids 100%
3B3 Impact assessment on density/growth/engergetics/food supply/diet of salmonids - fish sampling 100%
3B3 Impact assessment on density/growth/engergetics/food supply/diet of salmonids - puatative prey sampling 100%
3B3 Impact assessement on life history of brown trout with respect to anadromy 100%
3B3 Impact assessement on life history of brown trout with respect to anadromy - fish sampling 100%
3B3 Impact assessement on life history of brown trout with respect to anadromy - fish sampling (genetic species id) 100%
3B3 Statistical analysis of 3B3 work package data 100%
3B3 Publication drafting of 3B3 results 95%
4A1 Hydrochemical monitoring felled streams - Ow1 95%
4A1 Hydrochemical monitoring felled streams - Ow2 100%
4A1 Hydrochemical laboratory analysis of felled streams - Ow1 & Ow2 95%
4A1 Statistical analysis of 4A1 Ow sites data 90%
4A1 Publication drafting of 4A1 Ow sites results 50%
4A1 Hydrochemical and meteorological monitoring felled/control/virgin-peat streams via instrumentation - Glenamong site 100%
4A1 Statistical analysis of 4A1 Glenamong data 100%
4A1 Publication drafting of 4A1 Glenamong site results 100%
4A2 Contributions to Mayo Native Woodland Scheme Project design 0%
4A2 Statistical analysis of 4A2 felling trend and epa monitoring sites data 0%
4A2 Publication drafting of 4A2 felling trend and epa monitoring sites results 0%
4B1 Assessing buffer vegetation's  impact on composition and quantity of constituents in throughflow - hydrochemical assessment 100%
4B1 Assessing buffer vegetation's  impact on composition and quantity of constituents in throughflow - biological assessment 100%
4B1 Statistical analysis of 4B1 data 100%
4B1 Publication drafting of 4B1 results 100%
4B2 Monitoring DRP and particulate P movement through buffer - hydrochemical assessment of buffer throughflow 100%
4B2 Monitoring DRP and particulare P movement through buffer - assessment of buffer surface and subsurface 100%
4B2 Statistical analysis of 4B2 data 100%
4B2 Publication drafting of 4B2 results 100%
4B3 Monitoring nutrient uptake and sediment removal as a function of buffer width - hydrochemical assessment of buffer throughflow 100%
4B3 Monitoring nutrient uptake and sediment removal as a function of buffer width - assessment of buffer surface and subsurface 100%
4B3 Statistical analysis of 4B3 data 100%
4B3 Publication drafting of 4B3 results 100%
4B4 Monitoring pH change through buffer - hydrochemical assessment of buffer throughflow 100%
4B4 Monitoring pH change through buffer - assessment of buffer surface and subsurface 100%
4B4 Statistical analysis of 4B4 data 100%
4B4 Publication drafting of 4B4 results 100%
4B5 Assessing the extent to which decaying brash mats contribute to P loadings to proximal streams - hydrochemical assessment of brash thruflow 100%
4B5 Assessing the extent to which decaying brash mats contribute to P loadings to proximal streams - chemical analysis of brash 100%
4B5 Assessing the extent to which decaying brash mats contribute to P loadings to proximal streams - hydrogeological assessment of thruflow 100%
4B5 Statistical analysis of 4B5 data 100%
4B5 Publication drafting of 4B5 results 100%

blk= black text is desktop work
blu= blue text is hydrochemical field and lab work
grn= green text is biological field and lab work
gry= grey text is geological/hydrogeological field and lab work

Progress to Date (coloured) & Six-Month Projection        
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