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Good afternoon, everyone. My name is Ali Esmaeily  and I am the Section Manager, Environment Programs- Nuclear at Ontario Power Generation.  Thanks for giving me the opportunity to present today.I’ll be providing you with a summary of OPG’s 2020 results for the groundwater monitoring programs at Pickering and Darlington Nuclear.



• Verify groundwater flow direction

• Monitor changes to on-site 
groundwater quality to identify 
new issues in a timely manner and 
assess historical issues 

• Monitor groundwater quality at the 
site boundary to confirm there are 
no off-site impacts 
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Annual Program 
Objectives

Presenter
Presentation Notes
OPG has two mature and comprehensive groundwater monitoring programs at both the Pickering and Darlington sites. These programs are designed to achieve three objectives. The first is to verify our understanding of the groundwater flow patterns at the sites.The second is to monitor changes to on-site groundwater quality. This includes identifying new groundwater issues in a timely manner and also assessing and monitoring historical ones.And finally, we monitor site boundary groundwater quality to ensure that there are no off-site impacts.On an annual basis, we re-visit the design of the programs to ensure that the objectives are continually met.



Pickering Nuclear (PN)
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I will start off by presenting our 2020 results for the program at Pickering Nuclear.
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PN | Program Overview

 104 sampling locations

 244 samples
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Presentation Notes
In 2020, groundwater samples were taken from a total of 104 sampling locations resulting in 244 samples at Pickering, which are represented by the green coloured markers on this slide. However, due to the Covid-19 pandemic, routine sampling was decreased, and some samples could not be collected as planned. Covid-19 also affected the water contour map, which could not be generated due to an insufficient number of site data points.The majority of monitoring locations are situated near the operating units, but we also monitor groundwater wells located farther out, at the site boundary, in all directions. As you can see, the monitoring well network allows for the collection of a large set of data to strongly support our interpretations and assessments. Despite the reduction in data collection due to Covid-19, we were still able to characterize the performance of the site. 
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PN | Groundwater Flow Direction

Consistent with previous interpretations

Presenter
Presentation Notes
We completed an annual set of water level readings in 2020 to verify our understanding of groundwater flow patterns, which is thefirst objective of our program.  As said in my opening slide, due to the pandemic, the water contour map for 2020 could notbe generated due to an insufficient number of site data points. However, the predominant shallow groundwater flow patterns areexpected to remain unchanged in 2020, and should follow a similar pattern as you can see on this 2019 water contour map.Nearer to the reactor buildings, groundwater flows north towards artificial hydraulic sinks on site, and eventually to the Lake via a monitored pathway. At the extreme south sides of the site, there is a small groundwater flow component towards the Lake itself.
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PN | Groundwater Quality
Key Areas Monitored
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I  will now move on to the discussion about groundwater quality at the Pickering site, which relates to the second objective of the program.On this aerial photograph of Pickering, I have pointed out the key areas, in orange text, that were the focus of our program in 2020.  Over the next few slides, I will present data and trends for selected monitoring locations in each of those areas.One thing to keep in mind at this point is that tritium in groundwater is our main parameter of focus, so the majority of the discussion is centered around tritium.
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PN | Groundwater Quality
Upgrading Plant Pickering Area

Upgrading 
Plant 
Pickering
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This is the Upgrading Plant Pickering area, located on the western end of the site.
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PN | Groundwater Quality
Upgrading Plant Pickering Area

MW-090-20

Presenter
Presentation Notes
This is the graphical data for Monitoring Well 90.Just a note, for all of the graphs presented today, the vertical axis represents tritium concentrations in Bq/L and the horizontal axis is the year the data was collected.  The data for this well depicts a very discernable downward trend since 1999 and the decrease continues as expected.  This expectation is based on the premise that there are no new sources of tritium in this area.  



p9

PN | Groundwater Quality
Unit 1, Unit 2, and Vacuum Building Areas
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Next I will talk about the Unit 1, Unit 2 and the Vacuum Building area, as shown on the aerial photograph.
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PN | Groundwater Quality
Unit 1, Unit 2, and Vacuum Building Areas

U1-RBFD-1

Presenter
Presentation Notes
There were some emerging groundwater issues identified in Unit 1 in Q3 & Q4 2020. Following an investigation, repairs were completed on a valve inside the Unit 1 moderator purification room.Since the repairs were completed, a significant decrease in tritium concentrations in groundwater has been observed, confirming that the repairs were successful. This area will continue to be monitored.Spike at U1-RBFD-1 in 2018 was caused by a valve leaking in the Unit 1 moderator purification room. The valve was repaired and deficiencies in the moderator purification room that facilitated a path to groundwater were also identified and successfully repaired. Post maintenance test confirmed the effectiveness of the repairs and there has been a significant decrease in tritium concentrations in groundwater in that area subsequently, confirming that there are no on-going leaks.
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PN | Groundwater Quality
Unit 1, Unit 2, and Vacuum Building Areas

VBRS
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Presentation Notes
I’ve also included graphical data for the Vacuum Building Ramp Sump.  If you recall in one of my previous slides, I mentioned that groundwater flows towards artificial hydraulic sinks on site.  One example is the Vacuum Building Ramp Sump, located east of the Vacuum Building.  In 2020, there was no significant change in concentrations seen at this location, though we have observed fluctuations over the years as would be expected given the groundwater flow patterns.
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PN | Groundwater Quality
Unit 3 and Unit 4 Areas

34
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Presentation Notes
Next is the Unit 3 and 4 area, as seen on the left hand side of this slide.
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PN | Groundwater Quality
Unit 3 and Unit 4 Areas

MW-242-25
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Presentation Notes
The tritium concentration at monitoring well 242, located between units 3 and 4, is shown on this graph. Concentrations remained stable in 2020. High tritium levels in 2011 were as a result of a leakage at the MK6 sump which is located adjacent to MW-242-25. The sump was taken out of  service and tritium levels started to decline. The sump was repaired and returned to service.
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PN | Groundwater Quality
Unit 1 – 4 Irradiated Fuel Bay Area

Irradiated 
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I’ll now be talking about the Irradiated Fuel Bay located between Units 2 and 3, on the west side of the Pickering site.
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PN | Groundwater Quality
Unit 1 – 4 Irradiated Fuel Bay Area

IFBA-GT-1A

Presenter
Presentation Notes
This graph depicts data for a groundtube near the Irradiated Fuel Bay.The ground tubes intercepts groundwater as it slowly flows north towards those artificial hydraulic sinks (or sumps), as I mentioned previously.  Concentrations in 2020 remained relatively stable.  As would be expected, we have observed a very slight up-tick starting in 2018 due to the migration of the existing groundwater in the Unit 1 area following predicted flow patterns.
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PN | Groundwater Quality
Unit 5 and Unit 6 Areas

5 6
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We will next focus on the Unit 5 and 6 areas.  
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PN | Groundwater Quality
Unit 5 and Unit 6 Areas

RBU5-GT-1

Presenter
Presentation Notes
All samples collected from this area in 2020 indicate that tritium concentrations in groundwater at this area has declined following the repairs  completed on the moderator room floor construction joints in 2017 and have remained stable since.
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PN | Groundwater Quality
Unit 5 and Unit 6 Areas

MW-267-17

Presenter
Presentation Notes
This graph is for monitoring well 267, which is located right near the Unit 5 Reactor Building.Again, no significant changes were noted in 2020. 
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PN | Groundwater Quality
Unit 5 and Unit 6 Areas

RBU6-GT-4

Presenter
Presentation Notes
FYI – Ali. As per Raphael’s comments “The notes below are very vague – there is no mention of the cause, however, we are expecting the audience to accept that we have corrected the situation”. In the Unit 6 area, we noted an increase in concentrations in the immediate vicinity of the reactor building back in 2018. An elevated concentration was also noted in the area in December 2020. The corrective actions are completed to rectify the issues, and the tritium concentrations have been trending downward.
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PN | Groundwater Quality
Unit 5 and Unit 6 Areas

MW-266-19

Presenter
Presentation Notes
This is the data for monitoring well 266, located near Unit 6. In Q4 2020, an emerging issue occurred which was corrected and follow up samples indicated decreased concentrations.  This area will continue to be monitored.
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PN | Groundwater Quality
Unit 7 and Unit 8 Areas

7 8
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I will next speak about groundwater quality in the Unit 7 and 8 areas, to the right of your screen.
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PN | Groundwater Quality
Unit 7 and Unit 8 Areas

MW-265-12

Presenter
Presentation Notes
I’ve included a graph here for monitoring well 265, located near Unit 7.Tritium concentrations were stable in 2020.
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PN | Groundwater Quality
Unit 7 and Unit 8 Areas

IAD-SU-8
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Presentation Notes
The tritium concentrations at IAD-SU-8 have continued to trend downwards in 2020.
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PN | Groundwater Quality
Unit 5 – 8 Irradiated Fuel Bay Area

Irradiated 
Fuel 
Bay
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The final area I will touch on for Pickering is the Irradiated Fuel Bay area located between Units 6 and 7.
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PN | Groundwater Quality
Unit 5 – 8 Irradiated Fuel Bay Area

IFBB-GT-1B
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Presentation Notes
In 2020, tritium concentrations in the western groundtubes (IFBB-GT-1B & IFBB-GT-2B) showed a decline. The trend has been similar since 2018. Fluctuations are expected as the tritium in the groundwater moves slowly towards the sumps.On the western side of the fuel bay, we generally see higher tritium concentrations. Once again, groundwater flows towards this area prior to moving northtowards the low-lying sumps.
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PN | Groundwater Quality
Unit 5 – 8 Irradiated Fuel Bay Area

MW-171-15
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Presentation Notes
Data for monitoring well 171 located in this area, continues to show low tritium concentrations in 2020.Overall, the data analysis in this area supports that there is no new source of tritium in the surrounding groundwater.



p27

PN | Site Boundary Groundwater Quality

No adverse off-site impacts
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As stated at the start of the presentation, the third and final objective of the program is to ensure that there are no off-site impacts from tritium in groundwater.As we were unable to sample some of the site perimeter wells in 2020 due to the Covid – 19 pandemic, some of the results indicated on this slide are for 2021 tritium concentrations at the Pickering site boundary monitoring locations.This data, along with the data from the downstream water supply plants, as discussed by (Previous speaker’s name) earlier, support the conclusions that there were no off-site impacts from tritium in groundwater in 2020.    



Darlington Nuclear (DN)
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Presentation Notes
I will move on the Darlington Nuclear site groundwater monitoring program now.
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DN | Program Overview

 81 sampling locations

 160 samples

Presenter
Presentation Notes
In 2020, we collected data from 81 sampling locations.  The total number of samples collected in 2020 was 160.The purple coloured points represent the groundwater monitoring wells that were part of the 2020 annual sampling program.  
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DN | Groundwater Flow Direction

Consistent with previous interpretations
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Presentation Notes
With respect to groundwater flow direction, we found that the water level snapshot and associated analysis corroborated our original interpretations, where the forebay and Lake Ontario are the discharge points for groundwater.Overall, similar to Pickering, groundwater flow inside the protected area is very complex due to the presence of underground structures and utilities.
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DN | Groundwater Quality

1
2

3 4

Reactor Building Area

MW-144-7

Presenter
Presentation Notes
At Darlington, we sample and analyze groundwater near the reactor buildings.The four reactor units are labelled on this aerial photograph. The presence of tritium in groundwater is attributed to a historical spill that occurred in 2009.  But, overall, the concentrations in the area are declining, as would be expected.This is supported by the data for monitoring well 144, located near Unit 2.  The location of this well is shown on the slide. 
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DN | Groundwater Quality
Reactor Building Area

MW-144-7

Presenter
Presentation Notes
As can be seen from the graph for Monitoring Well 144, the tritium concentration is quite low and stable, and continues to follow a noticeable downward trend.
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DN | Site Boundary Groundwater Quality

No adverse off-site impacts
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Subsequent sampling done in Q1 & Q2 of  2021 proved that the tritium concentrations were very low.  Once again, we can see that, similar to our Pickering site, the concentrations at the boundary remain low and we can conclude that there are no off-site impacts.    
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2020 Summary
• For both Pickering Nuclear and Darlington Nuclear, the 

groundwater flow patterns remain consistent with original 
interpretations.

• Groundwater data collected from the key areas remained stable, 
which indicate consistent environmental performance.

• There were no indications of off-site impacts from PN and DN 
groundwater

Presenter
Presentation Notes
In summary today,For both Pickering Nuclear and Darlington Nuclear, the groundwater flow patterns remain consistent with original interpretations.Groundwater data collected from the key areas remained stable, which indicate consistent environmental performance. There were no indications of off-site impacts from Pickering and Darlington groundwater. The annual groundwater monitoring reports prepared for both sites are submitted to our regulator, the CNSC, on a yearly basis.The reports and GIS maps are available on opg.com 



Copyright 2019
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I again thank you for having me here today.  And I gladly welcome your questions at this time.
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