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1. Introduction 

This document sets out the monitoring and verification proposed to verify outcomes and where 
possible quantity the impacts of measures proposed as part of the Peatlands Climate Action Scheme 
for Derraghan Bog. The monitoring and verification will measure a number of parameters to validate 
the achievement of the rehabilitation goals and outcomes and quantify their impacts. 

Table 7.1 of the Derraghan Cutaway Bog Decommissioning and Rehabilitation Plan sets out criteria 
and targets for successful rehabilitation to meet EPA IPC licence conditions and to optimise climate 
action and other ecosystem service benefits. 

The monitoring and verification proposed for Derraghan Bog is set out in the following sections. 

 

2. Hydrology - Piezometer network 

RPS personnel installed a network of piezometers across Derraghan in June 2021 consisting of 18 
piezometer nests, three of which consist of phreatic/deep well pairs installed at the interface of the 
peat and underlying inorganic deposits respectively. Of the 18 phreatic monitoring locations across 
Derraghan, 8 have been instrumented with automated data loggers (Rugged Troll 100) recording 
groundwater temperature and water level at 15 minute intervals (Resolution 0.01m). One deep 
monitoring location has been instrumented with automated data loggers. 

The location of these piezometers are shown in Figure BNM-DR-23-07-07 Derraghan Bog Piezometer 
Locations in the accompanying Map Book. 

 

3. Hydrological monitoring 

Hydrological monitoring within the piezometer nests commenced at Derraghan in June 2021. Eight 
phreatic wells were instrumented with automated loggers and at the time of writing one round of 
manual monitoring had been completed on the bog in August 2021. Phreatic water levels from these 
dates are presented on Error! Reference source not found.. In almost all cases downward vertical 
hydraulic gradients were recorded, with the exception of DHA_014, located towards the north of the 
bog where an upward gradient was recorded. 
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Site Name Nest ID 

Phreatic 
Water level 
relative to 

ground 
surface (m) 

Deep Water 
Level 

relative to 
ground 

surface (m) 

Vertical 
hydraulic 
gradient 

Direction Peat 
depth (m) Substrate 

Derraghan DHA_001 -0.68 -0.76 0.062 Downward 2.3 No uptake sounds 
like hitting stone 

Derraghan DHA_002 -0.31  N/A N/A 1 Grey clay 

Derraghan DHA_003 -0.93 -0.97 0.031 Downward 2.3 Grey clay with 
gravel 

Derraghan DHA_004 -0.71  N/A N/A 0.95 Grey clay 

Derraghan DHA_005 -0.07  N/A N/A 0.6 Gray clay 

Derraghan DHA_006 0.5  N/A N/A 0.45 Gray clay 

Derraghan DHA_007 -0.05  N/A N/A 0.35 Thick grey clay 

Derraghan DHA_008 -0.45  N/A N/A 0.65 Grey clay 

Derraghan DHA_010 -0.26  N/A N/A 1 Grey clay 

Derraghan DHA_011 -0.35  N/A N/A 1.3 No uptake sounds 
like hitting stone 

Derraghan DHA_012 -0.27  N/A N/A 1.05 Grey clay 

Derraghan DHA_013 -0.4  N/A N/A 0.6 Grey clay 

Derraghan DHA_014 -0.22 -0.17 0.02 Upward 1.85 Grey clay  

Derraghan DHA_015 -0.08  N/A N/A 0.9 Dark grey clay 

Derraghan DHA_016 -0.11  N/A N/A 1.1 Grey clay 

Derraghan DHA_017 -0.36  N/A N/A 0.6 Light grey clay 

Derraghan DHA_018 -0.41  N/A N/A 2.1 Grey clay 

Derraghan DHA_019 -0.51  N/A N/A 0.9 Grey clay 

Table 1. Recorded water levels and hydraulic gradients  

These initial piezometer phreatic levels along with bog invert discharge levels are shown on map BNM-
DR-23-07-30 Derraghan Bog Piezometer Phreatic Levels (17/08/2021) in the accompanying map book.  

In the case of Derraghan, the vertical water losses are considered to be most significant in those areas 
where glacial tills (or gravels) directly underlie peat, because (a) the deposits have higher intrinsic 
permeability (i.e. it is naturally easier for water to flow through them), and (b) the sequences of 
overlying peat are thinner, thus making it easier for water to discharge downwards. However, the rate 
of vertical water loss is also a function of the hydraulic gradient (or head difference/distance) between 
the water table and the groundwater in the underlying deposits.  

Downward hydraulic gradients observed in the majority of the shallow/deep well nests point of lower 
heads in the underlying substrate materials, with only one notable location where an upward gradient 
was recorded towards the north of the site (DHA_014). It is recommended that further monitoring is 
carried out prior to a decision being made regarding bunding in this area.  

Based on knowledge acquired from research at other sites, those areas where glacial till directly 
underlies the peat and strong downward gradients have been recorded are considered those parts of 
the site where vertical losses are suspected to be most significant. This process is anticipated to 
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influence the success of rehabilitation measures across the bog, with elevated groundwater levels in 
the peat further enhancing vertical losses. The area in the middle of the site and to the North-western 
portion of the bog is likely to be susceptible to enhanced losses to depth. 

This has been considered in Section 4 of the Derraghan Site Characterisation Report. 

 

4. Water Quality 

Derraghan bog has two treated surface water outlets. South Derraghan discharges from the two silt 
ponds via a silt pond in Derrycolumb Bog to the Drumnee IE_SH_26D080850 River and eventually the 
Shannon Upper IE_SH_25SO21660. North Derraghan discharges through a silt pond in 
Derryshannogue Bog, and on to the Lehery River (IE_SH_26L120100 LOUGH BANNOW STREAM_010). 
 
Neither of these Rivers were listed as being under pressure from peat extraction in the 2nd cycle of 
the River Basin Management Plan for Ireland, and they are indicated as remaining so in the third cycle 
which is currently out for consultation. However the Shannon Upper 100, where these two catchments 
drain too, does have peat extraction as a pressure. 
 
Details of silt ponds, associated surface water emission points and those being monitored and sampled 
as part of the PCAS scheme are detailed on the accompanying structures map along with water quality 
map. See Drawing number  BNM-DR-23-07-02 Derraghan Bog: Structures and Sampling, along with 
Drawing number BNM-DR-23-07-WQ01 Derraghan Bog: Water Quality Map included in the 
accompanying Map book, which illustrate the various drainage and water quality infrastructure 
present at Derraghan. 
 
There is a robust monitoring program to track and verify any changes in baseline water quality 
conditions pre and post decommissioning and rehabilitation so that the success or otherwise can be 
tracked and verified for the National Parks & Wildlife Service, Environmental Protection Agency and 
Local Authority Water Program, amongst a range of stakeholders.  
 
The main emission limit value (ELV) associated with this bog is 35mg/l suspended solids, with trigger 
levels for ammonia of 1.42mg/l and COD 100mg/l. 
 
Initial monthly ammonia concentrations from August 2020 to date have a range of 0.045 to 0.335 mg/l 
with an average of 0.155 mg/l. 
 
Results for suspended solids for the same period indicate a range of 2 to 7 with an average of 3.5 mg/l. 
 
From an analysis of any monitoring over the past 5 yrs. of the IPC licence environmental monitoring 
of some of the discharges from this bog, indicate that results were under the ELV for SS and Trigger 
levels for Ammonia and COD. 

 

Table 2: Decommissioning and Rehabilitation Programme Water Quality Monitoring. 
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The licence obligation of quarterly sampling regime on a selected number of ponds to be sampled over 
a 3 year cycle will not be sufficient to be able to appropriately track the changing water chemistry that 
will occur as part of this enhanced rehabilitation programme, so this sampling regime will occur on a 
monthly basis.   

In order to assist in monitoring surface water quality from this bog, it was agreed to increase the 
existing licence monitoring requirements of the IPC Licence, to sampling for the same parameters 
every month.  

This new sampling programme commenced in August 2020 and is enabling a baseline to be 
established, with sampling to progress during the scheduled works, and for a period of up to 2 years 
post rehabilitation.  Depending on the period required to confirm that the main two parameters, 
suspended solids and ammonia as remaining compliant with the licence emission and trigger limit 
values and there is an improving trajectory in these two parameters i.e. reduction in concentration, 
the monitoring programme and intensity will be periodically reviewed and amended. 

In the preparation of this monitoring programme, Bord na Mona have been providing the Local 
Authority Water Programme (LAWPRO) with details of the surface water emissions points associated 
with this bog and will be amending some of the proposed monitoring locations on foot of this 
engagement. LAWPRO have in turn provided details of their 2021 monitoring programme and these 
are included in the Water Quality Map. 

This is necessary to ensure that there is alignment with the WFD monitoring programme and that 
where possible, the monitoring programme will enable any improvements in water quality or 
establishing trends to be quantified against any available WFD monitoring data. It will also enable the 
periodic sharing of data which will inform the monitoring reports, success criteria and enable LAWPRO 
under the Water Framework Directive to track any changes in pressures and be aware of changes in 
water chemistry. 

This enhanced monitoring programme will aim to include a minimum of 70% of a bog’s drainage 
catchments, whatever number of surface water outlets these include. 

Monitoring results will be maintained, trended every six months and reported on each year and as 
required, as part of the requirement to report on Condition 10.1 of the IPC Licence on Bog 
Rehabilitation in the Annual Environmental Report, and will be provided to LAWPRO and the EPA as 
required to inform progress and national monitoring requirements under the WFD. These results will 
also be available in April each year as a requirement of the Annual Environmental Report at 
www.epa.ie. 

The parameters to be included as per condition 6.2 of the IPC Licence include monthly monitoring for 
pH, Flow, Suspended Solids, Total Solids, Total Phosphorus, Total Ammonia, Colour & COD. In addition, 
DOC has been included as a parameter to try and identify any changes in carbon in the surface water, 
and where required by LAWPRO, to assist in investigating other changes in water chemistry, the series 
of parameters can be reviewed and amended. 
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5. Aerial Survey 

Imagery has been obtained for all bogs within the scheme and this 25cm RGB imagery along with the 
recently flown 50cm resolution DTM and DSM lidar will provide the baseline against which the 
rewetting of the bogs and the increase in vegetation can be determined.  

It is proposed that on completion of the scheme all bogs will be flown and new lidar and imagery will 
be supplied. This will be used to compare the extent of bare peat post rehabilitation, the extent of 
water on the bog, new vegetation on the bog, and determining the change in bog condition. The post-
rehab lidar mapping will demonstrate the new topography on the bogs following the completion of 
the rehabilitation measures. 

The lidar and imagery for Derraghan Bog has been made available and is included in the accompanying 
Map Book. 

In addition to carrying out aerial imagery on completion of the full scheme it is also proposed to obtain 
aerial imagery one year after the completion of rehab on the bogs. This has yet to be confirmed as it 
is subject to tender and approval by NPWS. 

 

6. Surveys and Mapping 

Existing baseline habitats maps are currently being updated for all the bogs in the scheme and bog 
condition maps are also being developed. These maps will be used as a baseline for the pre- 
rehabilitation stage. It is proposed to update this habitat mapping in 2021. The habitats in Derraghan 
Bog are set out in Section 2.11 of the Derraghan Site Characterisation Report and in Figure BNM-DR-
23-07-17: Derraghan Bog Current Habitat Map in the accompanying map book. 

The changes in habitats will be assessed during the lifetime of the scheme and the habitat maps 
updated. It should be noted, however there is not likely to be significant changes during this period 
(2021 to 2025). 

Vegetation and habitat monitoring will be carried out using a condition assessment (similar to ecotope 
mapping). This assessment will include assessment of on environmental and ecological indicators such 
as vegetation cover, vegetation communities, presence of key species, Sphagnum cover, bare peat 
cover and water levels.  

The bog condition maps will also be updated on the completion of the scheme and these maps will 
demonstrate the rehabilitation completed, the change in conditions and the pioneer habitats 
developing.  

 

Derraghan Bog (key survey 
metrics) 2021 2022 2023 2024 2025 

Baseline habitats (updated)  x   x 

Bog condition map  x   x 

Table 3: Mapping survey metrics 

 

Bog condition map 
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The expected change in bog condition at Derraghan between 2021 and 2025 during the period of PCAS 
is shown in Figures BNM-DR-23-07-15: Derraghan Bog Condition Map 2021 and BNM-DR-23-07-16: 
Derraghan Bog Condition Map 2025 as included the accompanying map books. 

Further information on the expected changes in bog condition is set out in Section 5.2 of the 
Derraghan Site Characterisation Report. 

 

7. Biodiversity Surveys 

The appearance of key species such as Sphagnum will be monitored during walk-over surveys and 
general monitoring visits.      

No breeding or wintering bird surveys are proposed. Biodiversity monitoring for PCAS planned for a 
stratified approach with different targeted monitoring at different sites based on the site 
characteristics.      

 

8. Carbon fluxes 

The condition of the bog can be assessed using the bog condition assessment and suitable Greenhouse 
Gas (GHG) emission factors can be assigned to different habitats. GHG emission factors have been 
determined for various peatland habitats in Ireland (Wilson et al., 2015) and are constantly being 
refined with more and more research. BnM is actively supporting research into GHG fluxes in different 
rehabilitated peatland habitats. This means that potential GHG emissions can be estimated from the 
site, as the site continues along its trajectory towards a naturally functioning peatland ecosystem.   

There are two carbon flux towers currently located on Bord na Móna bogs, nd at 
s being used as one of the study sites for the EPA-funded and TCD-

led SmartBOG research project. This project is measuring Greenhouse Gas fluxes using chambers and 
fluvial carbon in water running from the site. A carbon flux tower has also recently been erected at 

(as part of the SMARTBOG project).  In addition, an EPA-funded research call focusing 
on CH4 emissions from Bord na Móna bogs has been awarded to the University of Limerick and an on-
going research call is currently open to applicants to research CO2 and N2O emissions. 

In addition,  it is proposed to install two further Eddy covariance towers for carbon flux (CO2 and CH4) 
monitoring under this scheme and the information and data gathered from these towers can be 
considered representative of the wider complex. This data will be used to develop carbon emission 
factors for various habitats/ vegetation groups which can then be upscaled for all the bogs in the 
scheme.    

It is also proposed to measure Greenhouse Gas fluxes using chambers in different cutaway vegetation 
types, as part of PCAS monitoring and verification, to develop emission factors for key cutaway habitat 
types.  Site selection for chamber measurements will be made in association with research partners 
and NPWS.      

Dissolved Organic Carbon (DOC) measurements are also planned for 5 locations around Bord na Móna 
bogs.  It is anticipated that these will be in the same location as Eddy covariance towers with the 
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overall aim to provide a more accurate estimate of the carbon balance at these locations.  Flumes and 
real time sensors will be installed at these locations.   

The bog condition map referred to in Section 6 above can be used in association with different Carbon 
Emission Factors. As the bog condition changes, different Carbon Emission Factors will be applied and 
this will reflect the changing conditions and changing Carbon emissions.  Emission Factors will be 
continually reviewed and updated through the ongoing research. 

Bord na Móna have recruited a Carbon Research Lead who will oversee, manage and report on the 
carbon monitoring programme.    
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Appendix A 

Summary of Proposed Monitoring 

 



Peatlands Climate Action Scheme
Derraghan Bog- Monitoring Schedule 

Hydrology 
Enhanced Rehabiltation 
Total No. of Piezometers 36
Piezometer Reading Readings Deep wells 

(Manual)
Phreatic Wells 
(Manual)

Deep Wells (Logger 
download)

Phreatic 
(Logger
dow

Summer manual  dip reading/ logger download Aug/Sept 2021 17 10 1
Winter manual  dip reading/ logger download Jan/Feb 2022 17 10 1
Summer manual  dip reading/ logger download June/July 2022 17 10 1
Winter manual  dip reading/ logger download Oct/Nov 2022 17 10 1

Standard Rehab Piezometer Monitoring 

Water Quality Monitoring
Enhanced Rehabilitation 
Sampling Points Frequency of monitoring 
Derraghan Bog
SW88A ( Derrycolumb Bog)

Standard Rehab Monitoring 
Sampling Points Frequency of monitoring 
Derraghan Bog
SW87 ( Derryshannogue Bog)
SW88A ( Derrycolumb Bog)
SW93 ( Derrycolumb Bog)
SW93A ( Derrycolumb Bog)

Aerial Survey
Enhanced Rehabilitation 
Description
Lidar Imagery and survey 
Lidar Imagery 
Lidar Imagery and survey 

Standard Rehabilitation 
Description
Lidar Imagery and survey 

Surveys and mapping 
Enhanced Rehabilitation 
Description 
Initial Habitat Mapping 
Update of Existing Baseline Habitats Mapping 
 Bog Condition Mapping 

Standard Rehab
Description 
Initial Habitat Mapping 
Update of Existing Baseline Habitats Mapping 
 Bog Condition Mapping 

To be monitored on a monthly 
basis from Nov 2020 to 2 years 

post rehab

pH, SS, TS, Ammonia, TP, COD, Colour 
and DOC.

IPC Licence requires that all 
emissions points are 

monitored at least once every 
five years.

pH, SS, TS, Ammonia, TP, COD, Colour

None required

One year following completion of rehab measures  (To be confirmed - subject to available fu

Frequency 
Prior to the commencement of PCAS scheme.

On completion of all PCAS rehab measures. (2025)

Frequency 

Parameters 

Completed prior to commencement of scheme
None required
None required

No piezometers installed and no monitoring required

2021 2025
2021 2025

Completed prior to commencement of scheme

Parameters 

Frequency 

Frequency 



Biodiversity Surveys 
Enhanced rehabilitation 
Survey Description
Vegetation Quadrants 
Breeding Birds Survey
Winter Birds Survey
Pollinators Survey
Number of visits per annum will depend on the bird species identified in each bog

Standard Rehabilitation 
Survey Description
Site visit to determine general status of site 

Carbon Fluxes 
Enhanced Rehabilitation

Standard Rehabilitation

Two methods proposed by BnM:
Flux towers
Assessment based on GHG emissions associated with different vegetation types using chambers and flumes (recommended in a 
subset of sites representing different scenarios)

None required

Survey Frequency

Quarterly Year 1 and Year 2
Bi-annually Year 3 and Year 4

Survey Frequency


