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Appendice D:  Equipment data sheets  
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Appendice E: List of previously submitted Interim Reports:  
 
The following interim reports were previously submitted and are available. 
 
 
 
Culvert Visit Reports:  ( using original title names when submitted). 
 

1. Culvert visit May 20th 2014 
2. Culvert Visit 26th May 
3. Blackpool report June 21st 
4. Culvert visit 27th June 
5. Blackpool entry 11th July 
6. Culvert visit 31st July 
7. Culvert Visit 27th Aug 2014 
8. Culvert Visit 24th September 
9. Culvert Visit 9th October 
10. Culvert Visit 16th Nov,9th Dec,22nd Dec,19th Jan,26th Jan 
11. Culvert Data Analyses and Rain event report Nov Dec Jan 

 
 
Rain Event Reports: 
 

1. Rain event 25th April 
2. Rain event 19th July 
3. Rain event 1st August – Laser v 2150 FM1 only 
4. Major Rain Event 13th and 14th November 
5. Rain Event 21st November 
6. Rain Event 14th January 2015 
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Culvert Entry 20
th

 May 2013 Report 
 

 

 

 
Entry Team. 

 

1. Liam O Riain. 

2. Martin Dunne. 

3. Denis O Connell. 

4. Sean O Riordan. 

 

 

 

 

 

 

Reasons for Entry. 

 

1. Implement new safety plan with emphasis on communications and rescue plan. 

2. Replace all battery supplies at FM 1, FM 2 & FM 4 

3. Clean probes of debris. 

4. Set up the low level probe for the ADFM 

5. Replace power source for ADFM from 6V batteries to 12V deep discharge battery 

6. Align the correct times on all the flow monitors 

7. Check water levels and change as required to the correct water level 

8. Take pictures of probes in situ 

 

 

Note: No works scheduled at FM 2 until further notice. 

 

 

 

 

 

Directors: 
J.P. Mackey, B.Sc, HDE 
B. Creedon, B.Sc., B.Sc. (Econ) Ph.D., Chem., FICI, MRIC, 
MICorrT. MIWES, MIIEI, MIW 



 

 

 

 

 

ADFM. 

 

 
 

 

 

The ADFM probe was badly fouled with ragging and vegetation. This was cleaned off. 

The bolt connecting the probe to the culvert floor had broken and we rebolted the bar onto 

the floor to secure properly. 

The ADFM low level probe was attached to the bar approximately .3m away from the 

ADFM blue probe. 

The ADFM was connected up to a 12V battery supply. We were unable to log on to the 

equipment but it is pushing 2 x level data sources to the website as expected and is working 

satisfactorily. 

 

 

 

 

 

 

 

 



 

 

 

 

FM 1 probe. 

 

 
 

 

The probe was fouled with ragging and was cleaned up and calibrated. 

The battery supply was replaced. 

The time was changed to daylight savings time. 

The level was calibrated to .13m corresponding to water level and is now back pushing to the 

website. 

 

 

 

 

 

 

FM 2 probe. 

 

No work has been done on FM 2 on this visit until a decision has been made regarding 

outputs required for this site. 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

FM 3 probe. 

 

 

 

 
 

 

 

The probe was partially fouled with ragging and was cleaned up and calibrated. 

The battery supply was replaced. 

The time was changed to daylight savings time. 

The level was calibrated from .03m to .055m corresponding to water level. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

FM 4 probe. 

 

 

 

 
 

 

 

The probe was fouled with ragging and vegetation and was cleaned up and calibrated. A 

large branch had gotten entangled in the area velocity probe causing it to partially become 

disengaged from the bar, flipping it backwards and giving erroneous data. The probe was 

reattached and is working satisfactorily again. 

The battery supply was replaced. 

The time was changed to daylight savings time. 

The level was calibrated from .205m to .13m corresponding to water level. 
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Culvert Entry 26th May 2013 Report 
 
 
Entry Team. 
 

1. Liam O’ Riain. 
2. Martin Dunne. 
3. Denis O’ Connell. 
4. Paul O’ Dwyer. 

 
 
Reasons for Entry. 
 

1. Move FM 2 (brewery) back up towards the H junction. 
2. Stack FM 2 module at manhole location. 
3. Replace area velocity probes for all 4 flow monitor locations. 
4. Clean probes of debris. 
5. Check levels for all sites and record. 
6. Replace battery and correct the time on level monitor 1.01 
7. Take pictures of probes in situ. 

 
 
New website format. 
 
Due to FM 2 being moved to the “H” location, the 2150 module is not stacked and powered at the 
same location as FM1, level monitor and ADFM. The unique Flow Monitor 2 site is now redundant. 
For purposes of clarity, the sites are presented below as represented on the website. 
 
Go to drop down menu for Flow Monitor 1 

 2150 Area Velocity ……………………………… This is FM 1 
 2110 Ultrasonic Module………………………… This is the level monitor at the “H”. 
 ADFM…………………………………………..  ADFM 
 2150 Area Velocity………………………………. This is FM 2 
 
 

Directors: 
J.P. Mackey, B.Sc, HDE 
B. Creedon, B.Sc., B.Sc. (Econ) Ph.D., Chem., FICI, MRIC, 
MICorrT. MIWES, MIIEI, MIW 



ADFM Probes. 
 

 
 
 
The ADFM probes look clean with very little ragging and vegetation compared to the 
previous week. The area around the probes was inspected and cleaned as per schedule. 
 
 
 
FM1 probe. 
 

 
 
 
 
 
 
 
The probe was fouled with ragging and was cleaned up and calibrated. 
 
The level was calibrated to .11m corresponding to water level and is now back pushing to the 
website. 
 
 



 
FM2 probe 
 
The probe has been moved close to the H Junction at a location where the rectangular profile 
was available and the culvert surface was flat and even. Width at this location was recorded 
as 4.5m. The probe was secured onto the surface of the culvert and the area velocity cable 
was also secured closely to the wall of the culvert to prevent extraneous ragging and fouling 
of the flow meter. 
 
No picture was taken due to oversight. 
 
 
 
 
 
 
FM3 probe 
 
 
 

 
 
 
 
The probe was slightly fouled with ragging and was cleaned up and calibrated. 
The level was taken using a stick rule and was reading .035m which corresponded with the 
flow meter. 
 
Note: levels are very low at this location and we are almost at the limit of what the flow 
meter can record accurately. 
 
 
 
 
 
 
 
 
 



 
FM4 probe 
 
 
 

 
 
The probe was slightly ragged and was subsequently cleaned and the level monitored. 
The level was taken using a stick rule and was reading .035m which corresponded with the 
flow meter. 
 
The level was calibrated from .205m to .10m corresponding to water level. 
 
 
 
 
 
 
Report completed by: 
 
Liam O Riain. 
Water Technology Ltd., 
Togher, 
Cork. 
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Blackpool Flow Survey: 

 

General Update 21st June 2014. 

 

 
A report on the culvert entry on May 30th previously submitted by Liam  o Riain 

outlined the following work was completed. 

 

 

1/ AV probes were replaced at FM3 and FM4  

 

2/  All batteries were replaced 

 

3/ All times were synchronised to UTC. 

 

4/ All probes were cleaned after significant fouling and levels were re-calibrated 

 

5/ photographs taken  

 

6/ ADFM re-programmed after battery ran down. A secondary pressure sensor level 

probe was fitted which connects to the ADFM. This is primarily to provide levels at 

lower levels.  

 

 

 

 
Further culvert entries were carried out on the 4th, 12th, and 19th of June. 

 

Further work has included moving the FM2 site back up to near the H section on the 

4th June. A new site known as FM1+2 was/ created which has combined the sites 

FM1 , FM2 and H level.   

 

Directors: 
J.P. Mackey, B.Sc, HDE 
B. Creedon, B.Sc., B.Sc. (Econ) Ph.D., Chem., FICI, MRIC,
MICorrT. MIWES, MIIEI, MIW 
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Going forward, data from FM1 and FM2 and level in H section can be found by 

clicking on + of site FM1+2 and selecting Flow M1,  Flow M2 and H level as seen in 

screen shot below. There is now a new site for the ADFM called ADFM 17th June 

which is also highlighted in the screen below.   

 

FM3, FM4, level monitor at Blackpool church and all rain gauges are still at original 

sites, namely; Flow Monitor 3, Flow Monitor 4, Level Monitor 1.01, Clogheen RG4, 

Glen River RG5,   White Church RG1.     

 

 
 

 

 The ADFM was removed temporarily  further to a problem were it had hung up and 

needed to be reset. It was removed on the 12th June and replaced on the 19th June.  

 

 

 

 

 

 

 

 

 

 

 

 

 

On the 12th June level velocity profiling was carried out again at the 4 sites. A back-

up AV logger was also fitted at FM4.  there is some further work required to analyse 

this.  We also plan to establish a new rating curve for FM2 based by repeating this 

exercise at different levels if possible.    
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Picture shows FM2 at the new location in the brewery line but near the H section.  
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General situation on debris, silt and stones 

 
There is more or less the same amount of debris trapped at the concrete weir at the 

entrance to brewery line at H section, for the last few months, which can be seen in 

the photograph taken below, looking back up from the Brewery culvert towards the H 

section.  

 

 
 

 

 

 
The level and silt and stones has not changed much in the last few months, there is an 

accumulation of 5 to 10 cm approx at sections of the H section and along the brewery 

line. In general FM1, FM3 and FM4 are free of debris. The diagram below indicates 

where the stones are gathering.  
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Fouling Issues: 

 
There are ongoing issues with plastic and other debris catching on the probes and this 

is our main concern in relation to the getting accurate data especially during the rain 

events.  Pictures shown in rain even below and its effect on the data  illustrate this 

clearly.   
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Summary Report on Rainfall event  Friday June 6th  

 

Significant rain fell on 6th June over most of the day with 41.9 mm recorded for the 

24 hours on the gauge at Clogheen . 

 

  
Glen 
rainfall 

Clogheen 
Rainfall 

White Church 
Rain 

Date and Time mm mm mm 
06/06/2014 

00:00 0 0 0 

06/06/2014 
01:00 0.1 0.2 0 

06/06/2014 
02:00 0.3 0.9 0.2 

06/06/2014 
03:00 0.6 1.2 0.4 

06/06/2014 
04:00 1.2 2.1 0.6 

06/06/2014 
05:00 4.6 6.7 3 

06/06/2014 
06:00 4.9 4.9 2.7 

06/06/2014 
07:00 1.5 1.8 0.7 

06/06/2014 
08:00 3.2 4.2 1 

06/06/2014 
09:00 3.3 3.5 2 

06/06/2014 
10:00 5.1 3.6 3 

06/06/2014 
11:00 1 0.9 1.3 

06/06/2014 
12:00 3.2 1.1 1.5 

06/06/2014 
13:00 1.2 2.9 0.9 

06/06/2014 
14:00 3.4 4.5 2.6 

06/06/2014 
15:00 1.7 1.7 0.9 

06/06/2014 
16:00 0.2 0.9 0.1 

06/06/2014 
17:00 0 0 0.1 

06/06/2014 
18:00 0 0 0 

06/06/2014 
19:00 0 0 0 

06/06/2014 
20:00 0 0 0 

06/06/2014 
21:00 0.1 0.7 0.1 

06/06/2014 
22:00 0.2 0 0.2 

06/06/2014 
23:00 0 0.1 0 

Totals 35.8 41.9 21.3 
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Rainfall amounts were significantly higher than the previous rain event on the 25th 

May, which recorded as follows; 

 
Totals 19.3 13.7 24.1 

 

 

 

Levels recorded at Blackpool Church and in the H Section are seen in graph below. 

The level in H section was similar to levels recorded in May 25th event , however the 

level at Blackpool church was lower. It recorded a max level of 0.32 metres on the 6th 

June, but had a peak of 0.42 in May 25th.  The level at the church is recording only 

during the rain event because the level prior to this is too low at the measuring point 

and the probe, which is near the side under the bridge,  is picking up a signal from silt 

rather than water.  
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Fm1 during rain Event: 

 

The graph below illustrates the step up in level and velocity during  the rain event . 

 

 
 

The level and velocity increased with rainfall as expected but it is assumed that the 

sudden drop in velocity is due to fouling where plastic and tissues are catching at the 

front of the probe. The following pictures shows the extend of the fouling on the next 

culvert entry after the rain event.  
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It is interesting to compare this to the rain event back in May 25th at FM1 as seen in 

then graph below. On that occasion the ADFM was logging during the event and 

compared well to the 2150, providing a good level of confidence in this set of data. A 

significant difference between the two rain events is that the baseline velocity 

recorded much lower prior to the event on this occasion as would be expected after 

the dry weather prior to the event. Thus, despite the higher rainfall the recorded flow 

rates are lower for the 6th June event.    
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FM2-  Brewery Channel: 

 

The graph below shows the rain event level and velocities at FM2. This seems to have 

work well. We are working on generating a rating curve for flow by section profiling 

as the velocities are not evenly distributed in this channel.  
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FM3-  Upstream culvert N20: 

 

 

 

The graph shows the rain event at FM3.   
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FM4 - Downstream culvert N20  : 

 

 

The event recorded at FM4 is seen in the graph below. We expect that at the peak of 

this event that the probe fouled resulting in an incorrect high level being maintained 

after the event. 
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The graph below shows the velocity spectrum on the lower pane which provides 

information as to when the probe may have fouled.  
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The graph below shows before and after cleaning of the probe at FM4 following the 

next culvert entry on 12th June.  

 

 

 

 

 

 

 

 

 

this report was compiled by Finbarr O Riordan 

Water Technology Limited 

21st June 2014 
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Culvert Entry Friday 11
th

 July 2014 
 

 

Team. 

 
Liam O Riain 

Dennis O Connell 

Martin Dunne 

 

 

Objectives. 

 
1. Due to rubble removal at Blackpool church; the level probe needs moved. 

2. Take pictures of the sites and any noticeable changed parameters 

3. Clean the probes and check levels at probes. 

4. Check voltages on all batteries. 

5. Do ADFM checks for operation and data push. 

 

 

See entry to culvert where the area has been completely cleared of rocks and rubble. 

 

 

Directors: 
J.P. Mackey, B.Sc, HDE 
B. Creedon, B.Sc., B.Sc. (Econ) Ph.D., Chem., FICI, MRIC, 
MICorrT. MIWES, MIIEI, MIW 



 

 

FM 1. 
 

 
 

 Time 11.15         Probe cleaned of debris after level measurement. 

.                           FM 1. level reading taken with measuring stick was .09m 

 

 

 

 

ADFM Probe. 

 
 

 

  Probe was relatively clean and free of debris. 

  ADFM level reading taken with the measuring stick was .08m 

 

 
 

 

 

 

 



FM 2. Probe 

 
 
There was very little flow at the probe as evidenced by the debris lodging on top of the metallic 

support structure in the picture. Levels are so low that there is probably only 10-20m3/hr going down 

FM 2  at present as shown in the picture below. 

The level at the probe read .045m for the tiny flow. 

 

 

Entry to FM 2 area. 

 
 

Notice the dry area to the right of the entry and also at the ruler the level is about .02m so we are 

barely getting flow down the brewery culvert at the moment. 

There is rubble buildup in front of where the ruler is located which would need to be moved at some 

stage. 

 

 

 

 

 

 

 

 

 



 

H Area. 

 
 

The “H” area showing the buildup of rubble which is more noticeable at the lower levels and will be 

cleared out shortly. 

 

 

FM 3. 

 
 
Level at the probe was .03m or slightly less. 

The probe was slightly covered with debris and was cleaned with a brush. 

 

 

 

 

 

 

 

 

 



 

FM 4. 

 
 
Level at FM 4 was .08 prior to cleaning. 

The probe did have some extraneous lodged on and around the probe which was cleaned. 
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Culvert Entry 31 July Report 
 

 

 

 

 

 
Entry Team. 

 

1. Liam O’ Riain. 

2. Martin Dunne. 

3. Denis O’ Connell. 

4. Finbarr O’ Riordan. 

 

 

 

 

 

 

Reasons for Entry. 

 

1. Remove the ADFM back to office for testing and review. 

2. Install the new 2160 Laser Module and the LaserFlowMeter. 

3. Check the parameters of the other flow meters and change if necessary. 

4. Clean probes of debris. 

5. Check levels for all sites and record. 

6. Replace batteries if low voltage 

7. Take pictures of probes in situ. 

 

 

 

 

 

 

 

Directors: 
J.P. Mackey, B.Sc, HDE 
B. Creedon, B.Sc., B.Sc. (Econ) Ph.D., Chem., FICI, MRIC, 
MICorrT. MIWES, MIIEI, MIW 



 

Laser FlowMeter. 

 

The laser flow meter was mounted close to FM 1 on the roof of the culvert as shown in the 

picture below. Using ultrasonic technology for level measurement and velocity data 

measured by emitted laser light; the flow is calculated. 

The spec sheet does provide more information on operation and technology used. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

FM1 probe. 

 

The area velocity probe was relatively clean on inspection. The level was checked and 

recalibrated slightly. Although it is the same location as the laser flowmeter; their actual 

levels are different which is recorded as per site specific level measurement. 

Velocity data is falling off at low levels which can affect the daily total flow data. We may 

need to examine this more closely on the next entry. 

 

 

 

 

 

 

 

FM2 probe 

 

 
 

The flow at FM2 was non-existent as shown from the photograph on entry to the brewery 

culvert. We adjusted the level on the flow meter to more accurately reflect the actual flow 

data. 

 

 

 

 

 

 



 

FM3 probe 

 

 

 
 

 

 

The probe was slightly fouled with ragging and was cleaned up and calibrated. 

The level at FM3 was lower than the actual profile of the area velocity probe at 

approximately 2 to 2.5cm. With flows at this very low level, we actually get more debris 

getting caught on the probe.  

As it was found to be reading accurately both level and velocity data, there was no need to 

make any adjustments to the data. 

 

FM4 probe 
 

 
 

The flow meter and the probe were found to be working satisfactorily with no changes 

required. The equipment was cleaned and levels were confirmed. 

 

 

 



 

 
Report completed by: 

 

Liam O Riain. 

Water Technology Ltd., 

Togher, 

Cork. 
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Culvert Entry 26
th

 August Report 
 

 

 

 

 

 
Entry Team. 

 

1. Liam O’ Riain. 

2. Paul O Dwyer. 

3. Finbarr O’ Riordan 

4. Sean O Riordan ( standby). 

 

 

 

 

 

 

Reasons for Entry. 

 

1. FM 1 velocity not accurate 

2. change FM1 and laser to same level 

3. Re-fix the ADFM probe to the floor of the culvert 

4. Clean probes of debris. 

5. Check levels for all sites and record. 

6. Replace batteries if low voltage 

7. Take pictures of probes in situ. 

 

 

 

 

 

 

 

Directors: 
J.P. Mackey, B.Sc, HDE 
B. Creedon, B.Sc., B.Sc. (Econ) Ph.D., Chem., FICI, MRIC, 
MICorrT. MIWES, MIIEI, MIW 



 

 

FM1 probe. 

 

 

 

 

 

 

 

 

FM2 probe 

 

there was no flow over the probe as can be seen by the sediment which is covered by approx 

.02m of water. 

There was some water flow down the side of this culvert but still not very much. 

 

 

 

 

 

 

 

 

Barrier at entry to FM 2 is in the process of being dismantled. 

 

 



 
 

 

 

Area at juncthion of FM 1 and the manhole still needs debris and rocks removed. 

 

 
 

 

 

 

 

 

 

Notice the trolly that is in the middle of the channel. 

Also rocks and debris this needs moved. 

Close up of the trolly 

 
 

 

 



 

FM 3 

 

 
 

 

 

 

FM4 probe 
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Liam O Riain. 

Water Technology Ltd., 
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Culvert Entry 26
th
 May 2013 Report 

 

 

 
Entry Team. 

 

1. Liam O’ Riain. 

2. Martin Dunne. 

3. Denis O’ Connell. 

4. Paul O’ Dwyer. 

 

 

 

Reasons for Entry. 

 

1. Do periodic inspection. 

2. Flow meters not pushing to website. 

3. Clean probes of debris. 

4. Check levels for all sites and record. 

5. Replace batteries where voltage is running low. 

6. Take pictures of probes in situ. 

 

 

 

 

 

 

 

Purpose of entry. 

 

A culvert entry was performed mainly because the data for FM1, FM2 and H level which are all 

connected to the same module are not pushing to the main website. 

We attempted to get the module to push unsuccessfully as it turned out. We have downloaded all the 

data for these locations so it is not being lost at any rate. 

Below also see the data for the rain event for sat 20
th
 sept presented on the graph. 

 

 

Directors: 
J.P. Mackey, B.Sc, HDE 
B. Creedon, B.Sc., B.Sc. (Econ) Ph.D., Chem., FICI, MRIC, 
MICorrT. MIWES, MIIEI, MIW 



Graph of data flows. 

 
 

 

ADFM Probe. 

 

 
 

 

The ADFM probes look clean with very little ragging and vegetation compared to the 

previous weeks. The area around the probes was inspected and cleaned as per schedule. 

 

 

 



FM1 probe. 

 

 

 

 

 

The probe was fouled with ragging and was cleaned up and calibrated. 

The probe data is not pushing to the website but was downloaded on site.  

After entry it was still not pushing to the website. 

 

 

H Area. 

 

As can be seen, the barrier entering FM 2 concrete part has been removed. The steel bar 

reinforcements are still in place. Also, note the water level is very low and is dry on entry to 

FM2 for the most part. 

 

 
 

Also, note in the centre of the “H” area, we still have the obstruction which was removed 

from the entry to FM2. 

It will take flood waters to flush out of the area if it is not being manually removed. 

 



 
 

FM2 probe 

 

See entry to FM2 where there is no water flow except for a tiny trickle. 

 

 
 

 

See the probe for FM2 which is submerged in stagnant nonflowing water. 

 

 
FM3 probe 

 



 
 

The probe was badly fouled with ragging and was cleaned up and calibrated. 

The level within FM3 is barely covering the probe at this stage and the probe is getting 

ragged out due to the trickle flows which are not keeping the culvert clean. 

 

 

 

FM4 probe 

 

 
 

The probe was  ragged out with plastic and was subsequently cleaned and the level 

monitored. 

 

 

 

 
Report completed by: 
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Culvert Entry 7
th
 October 2014 Report 

 

 

 

 

 

 
Entry Team. 

 

1. Liam O’ Riain. 
2. Martin Dunne. 
3. Sean O’ Riordan. 
4. Finbarr O’ Riordan. 

 

 

 

 

 

 

Reasons for Entry. 

 

1. Review sites after the previous 24hr heavy rain event. 
2. Power back up the laser which is temporarily down. 
3. Clean probes of debris. 
4. Replace batteries if low voltage 
5. Take pictures of probes in situ. 

 

 

 

 

 

 

 

 

 

Directors: 
J.P. Mackey, B.Sc, HDE 
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Laser FlowMeter. 

 

The laser flow meter was mounted close to FM 1 on the roof of the culvert as shown in the 

picture below. Using ultrasonic technology for level measurement and velocity data 

measured by emitted laser light; the flow is calculated. 

The spec sheet does provide more information on operation and technology used. 

 

 

 
 

 

 

 

 

 



ADFM probe. 

 

The velocity kicked in temporarily at the higher level trigger before falling off again at the 

end of the rain event. 

 

 

 

 

FM1 probe. 

 

 

 



 

The area velocity probe was relatively ragged on inspection and cleaned on site. 

Although we have velocity issues at low levels, we will continue to monitor the flow data. 

The battery was also replaced. 

 

 

 

 

FM2 probe 

 

 

 



The flow at FM2 was low as but we are just starting to get a low flow profile across the width 

of the channel. We replaced the battery supply. 

 

 
 

FM3 probe 

 

 

 



 

 

The data at FM3 was affected by ragging during and after the recent rain event. The velocity 

data had inverted and gone negative for a long period before turning slightly positive again. 

On cleaning of the probe, it looks like the velocity data has corrected itself again. The battery 

supply was replaced at this location. 

 

 

 

 

 

FM4 probe 

 

 



 

The flow meter probe was cleaned and is working satisfactorily. The equipment was cleaned 

and levels were confirmed. The battery supply was also replaced. 

 

 

 
 

 
Report completed by: 

 

Liam O Riain. 

Water Technology Ltd., 

Togher, 

Cork. 
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Telephone 021-4965600    

                                                Fax            021-4965618   

 
Togher Industrial Estate, Cork Ireland.  

 

Culvert Entry 16
th

 November 2014 Report 
 

    
 

Entry Team. 

 

Liam O’ Riain, Denis O’ Connell, Paul O’ Dwyer. 

 

Above Ground Team: 

 

Sean O Riordan, Finbarr O Riordan 

 

Reasons for Entry. 

 

1. Retrieve vital data from FM1 2150 and FM2 2150. 

2. take Photographs 

 

Comment: 

 

The entry took place on Sunday afternoon 16
th
 November to retrieve data from the big rain event on 

the 13
th
 and 14

th
 November earlier in the week. This was our first time entering through the manhole 

after implementing our traffic management plan submitted previously to Cork City Council. Levels 

were still elevated so work was reduced to retrieving the required data and taking photographs.  

The data and photographs were comprehensively reported in the ‘Nov Rainfall Event Report’ 

previously submitted.   

 

Directors: 
J.P. Mackey, B.Sc, HDE 
B. Creedon, B.Sc., B.Sc. (Econ) Ph.D., Chem., FICI, MRIC, 
MICorrT. MIWES, MIIEI, MIW 
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Culvert Entry 9
th

 December 2014 

 

      
 

Entry Team.   

Liam O’ Riain, Denis O’ Connell, Martin Dunne. 

 

Above Ground Team: 

Sean O Riordan , Finbarr O Riordan 

 

Reasons for Entry. 

1. Install Ultrasonic Level Probe at FM4 

2. Move Ultrasonic Level Probe from bifurcation ,(H )culvert to FM2 

3. Retrieve data from FM1 2150 and FM2 2150. 

4. take photographs 

5. Clean debris off AV probes  

6. change batteries 

 

Comment: 

 

Culvert was entered from the manhole at 23:00 with traffic management plan implemented as 

seen in pictures above. The primary purpose of the entrance was to fit the ultrasonic probe in 

FM4 and to move the probe in the bifurcation section , to the FM2 channel. This was 

requested by JBA consultancy further to consultation which had confirmed issues with the 

2150 AV at FM4, and also the fact that the level measurement in the bifurcation was not at a 

critical measuring point and would be better installed in the FM2 channel. We decided that 

we would leave the 2150 AV loggers at both FM2 and FM4 for the time being for additional 

information.  

 

Note:  

 

The ultrasonic probe mounted in FM4 is about 3 metres upstream from the original AV 2150 

logger position. This was the most suitable location to ensure non turbulent flow conditions 

at the time and to ensure suitable signal strength. The probe is fixed off the side wall using a 

deflector plate as seen in picture above. Also in FM2 the probe is 3 meters approx upstream 

from the original probe position. This location was chosen to ensure a suitable location in the 

brick ceiling and also to centre above the water depth.   
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Culvert Entry 22
nd

 December 2014 

 

      

 

Entry Team.  

Liam O’ Riain, Denis O’ Connell, Martin Dunne. 

 

Above Ground Team: 

Sean O Riordan , Finbarr O Riordan 

 

Reasons for Entry. 

1. change batteries 

2. take levels 

3. retrieve data from FM1 and FM2  

4. take photographs 

5. Clean debris off AV probes  

 

Comment: 

The culvert was entered at 23:00. The primary purpose was to change batteries, clean probes  

and check levels prior to the Christmas break.  

 

Note:  

In general the levels are recorded and the clock time taken. We stopped entering and adjusted  

levels in the loggers unless they were being newly fitted or a probe being exchanged,  to 

avoid any confusion after when interpreting data. Instead levels are offset as required at the 

reporting stage.  

 

date 22/12/2014   

Spot Level checks   

Meter Level Time comment 

FM1 2150 AV 0.11 23:48   

FM1 Laser 0.1 23:40   

FM2 2150 AV 0.16 n/a   

FM2 2110 US 0.18 n/a   

FM3 2150 AV 0.06 n/a   

FM4 2150 AV 0.14 00:31   

FM4 2110 US 0.14 n/a   
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Culvert Entry 19
th

 January 2015 

 

     

 
Entry Team.   

 

Liam O’ Riain, Denis O’ Connell, Martin Dunne. 

 

Above Ground Team: 

 

Sean O Riordan , Finbarr O Riordan 

 

Reasons for Entry. 

 

1. change batteries 

2. take levels 

3. remove old FM4 AV and carry out firmware upgrade 

4. remove new ultrasonic logger at FM4 and retrieve data  

5. stack new ultrasonic FM4 logger with old FM4 2150 on the same push data modem   

6. take photographs 

7. Clean debris off AV probes  

 

 

Comment: 

 

Culvert was entered at 23:00 on the 19
th

 January. It was raining prior to this and during the 

entry.  It was decided to proceed with caution as we were interested to try and acquire 

pictures and take spot levels with slightly elevated flow conditions. The new ultrasonic level 

logger at FM4 was not on a modem so it was decided to remove this to retrieve data and 

reinstall. We also removed the old FM4 2150 and carried out a firmware upgrade and 

reinstalled both on a stack with modem to push to website. We were anxious to have the new 

ultrasonic FM4 pushing to the website as we are reliant on this apparatus to ensure 

continuous data at all channels. 
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Note 1:  

 

Conditions were too wet in the manhole to retrieve data from FM1 and FM2 2150’s and also 

new ultrasonic probe in FM2 which is also on this stack. In fact it was noted that water was 

pouring on top of the equipment from the manhole cover when the rain was heavy.  

A decision was made to enter the manhole later that week when it was dry to retrieve the 

missing data. 

 

Note: 2  

 

Observing the channel in wet conditions with slightly higher flows showed some interesting 

findings as seen in the pictures and comments below.  

 

Debris Building on old weir wall frame:  

 

The weir wall was removed at the start of the summer 2014, however the metal 

reinforcement uprights were left in place. Over time these uprights have been catching debris 

and causing a restriction to flows down the old brewery channel FM2. Near floor level there 

is pieces of plastic and leaves caught. In the picture we can see there is now a tree branch 

caught at the weir. We expect therefore that the flow distribution must be approaching 

something similar to when the weir wall was in place. We will be looking in more detail at 

this in reports following.   

 

 

 

 

The picture on the left shows this debris looking back from the bifurcation at the debris at the 

entrance to FM2 brewery channel. The picture on the right shows this debris at the entrance 

to FM2  from the FM1 side.  
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The picture on the left shows a closer look at the restriction to FM2 brewery culvert. The 

picture on the right looks back towards the entrance into FM2 from downstream  

 

   

 

 

The picture on the left below looks back towards the FM2 brewery entrance in the 

bifurcation but this picture also shows the build up of stones on the right hand side where the 

flow is calm. The picture on the right looks back towards the bifurcation from FM4 and 

shows the flow  entering the FM3 to FM4 Limerick Rd culvert.  

 

  

 

It was also noted that there was a wave in front of the AV probe at FM4 with level varying 

from 0.17M to 0.24 M.   

 

date 19/01/2015   

Spot Level checks   

Meter Level Time comment 

FM1 2150 AV 0.16 to 0.17 23:40   

FM1 Laser 0.14 to 0.15 23:46   

FM2 2150 AV 0.27 12:50   

FM2 2110 US 0.27 n/a   

FM3 2150 AV 0.06 n/a   

FM4 2150 AV 0.17 to 0.24 00:20 wave at probe 

FM4 2110 US 0.15 to 0.16 n/a   
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 Culvert Entry 22
nd

 January 2015 

 

     

 
Entry Team.   

Liam O’ Riain, Denis O’ Connell, Paul O Dwyer. 

 

Above Ground Team: 

Sean O Riordan , Finbarr O Riordan 

 

Reasons for Entry. 

1. retrieve data from FM1 2150 AV, FM2 2150 AV, and FM2 ultrasonic  

2. take levels 

3. fit new AV probe at FM4 

4. Clean debris off AV probes  

 

Comment:   

Culvert was entered at 23:00,  3 days after the last entrance on the 19
th

 January. The main 

requirement was to download the data from FM1 2150 AV, FM2 2150 AV, and FM2 

ultrasonic, since it was too wet on the previous visit. Spot levels were taken again.   

We also decided to fit a new AV probe at FM4. Although this AV logger is no longer part of 

our brief we want to try and get some good velocity data to help with overall data analyses. 

We wanted to remove any ambiguity as to whether the issues where with the probe or with 

the application conditions.   

 

date 22/01/2015   

Spot Level checks   

Meter Level Time comment 

FM1 2150 AV 0.15 to 0.17 23:18 some ragging 

FM1 Laser 0.14 to 0.17 23:20  

FM2 2150 AV 0.24 to 0.26 23:21  

FM2 2110 US 0.26 to 0.28 23:22  

FM3 2150 AV 0.1 to 0.12 n/a wave in front of probe 

FM4 2150 AV 0.2 to 0.22 23:24  

FM4 2110 US 0.18 to 0.2 23:26  

 
 

Report completed by:  Finbarr O Riordan, .Water Technology Ltd.,Togher,  Cork. 
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Togher Industrial Estate, Cork Ireland.  

 

Blackpool Culvert – Data Analyses and Rainfall Events 

between November December 2014 and January 2015 
 

Introduction: 

 

The most significant rain event occurred back on the 13
th

 and 14
th

 November and is 

covered on a separate report.   Figure 1 below shows all levels recorded between 

November 2014 and January 2015 . The blue trend displays the level recorded at 

Blackpool church which shows peaks between 0.8 and 0.9 meters during the main 

rain events. The next most significant levels within the culvert are recorded in the 

FM2 old brewery line, ( purple trend), with levels between 0.6 meters and 0.7 meters. 

Two other significant rain events occurred since the 13/14
th

 November event. These 

occurred on the 21
st
 November and on the 14

th
 January.  

 

Fig 1: All level recorded Nov Dec Jan 

 

 
 

 

This report looks at the 21
st
 November and the 14

th
 January rain event,  particularly at 

the January event. During this event we have the newly positioned ultrasonic level 

probes recording at this time and in general the data set is more complete for this 

event. This report also look at the current situation and data from the new ultrasonic 

probes and reports on each site between November and January.  
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Rainfall Event 14
th

 January 2015  

 

This was an unusual event as the day started with a few centimeters of snow covering 

the catchment. Later in the day a storm with heavy wind and rain occurred. All snow 

quickly melted and one assumes contributed to the flows entering the culvert. A 

problem occurred with the Whitechurch Rain gauge which was resolved in the middle 

of the event. However, as the Whitechurch rain data set was incomplete the Clogheen 

rain data was used for the report. Data was also retrieved from Cork Airport which 

compared well to the Clogheen data. Figure 2 below shows hourly rainfall sums with 

Cork Airport recorded 30.3 mm of rainfall while Clogheen recorded 32.7 mm during 

the event.  

 

 

Fig 2: Rainfall during 14
th

 January Rain Event  

 

 
 

 

 

Note: A new ultrasonic flow logger was placed in FM4 as requested. We also 

repositioned the Ultrasonic probe that was in the bifurcation into the FM2 old brewery 

line about 3 meters upstream of the original 2150 AV logger. We did leave the 

original FM2 2150 AV logger in the old brewery line. The original FM1 2150  AV 

logger is also still in place. Figure 3 below shows all levels. The Laser and 2150 at 

FM1 are compared on the same pane, as is the newly position ultrasonic, ( FM2 2110 

US), and the original FM2 2150.  
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Fig 3:  All Levels recoded during the 14
th

 January Rain Event : 

 

 
 

Note that the new FM2 US logger positioned 3 meters upstream is reading slightly 

higher levels than the original 2150 AV but trends are similar.  

 

The new US logger a FM4 had broken data during the rain event with many drop outs 

to zero. It is assumed that there was a lot of turbulence at the location making it 

difficult to accurately read the levels, however the trend was clearly picked out after 

the zeros were removed as we show in the black trend above.  

 

 

Figure below illustrates the levels during this event more clearly. In this graph we 

look at the smoothed hourly averages and leave out the FM1 2150 and original FM2 

2150 for clarity. A significant peak level, ( blue trend) of 0.73 meters was recorded on 

the ultrasonic probe at FM2 which was higher on this occasion than the Church level, 

( green trend), which recorded at 0.68 meters.   

 

 

 

 

 

 

 

 

 


