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Dear Dr. Swanson:
Deep Geologic Repositorv Project for Low and Intermediate Level Waste Submission of Responses to the Second Sub-set of Package #9 Information
Requests
The purpose of this letter is to provide the attached responses to the second sub-set of
Information Requests (IRs) from IR Package #9 (Reference 1) that OPG committed to
provide by April 15, 2013, in Reference 2.
The Attachment provides the responses to the second sub-set of IRs from Package #9.
An updated Tracking Table showing how this submission links to various sections in the
documents submitted on April 14, 2011 (References 3 and 4), will be submitted with the
final set of responses for IR Package #9, committed for submission by April 30, 2013, in
Reference 2.
If you have questions on the above, please contact me at (905) 839-1151, extension
6051.
Sincerely,

<original signed by>

Allan Webster
Director, Nuclear Regulatory Affairs
Nuclear Projects
Ontario Power Generation
Attach.

Dr. Stella Swanson

cc.

Dr. J. Archibald
Dr. G. Muecke
P. Elder
F. King
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ATTACHMENT
Attachment to OPG letter, Allan Webster to Dr. Stella Swanson, “Deep Geologic
Repository Project for Low and Intermediate Level Waste – Submission of Responses
to the Second Sub-set of Package #9 Information Requests”

April 15, 2013

CD#: 00216-CORR-00531-00180

OPG Responses to the Second Sub-set of IRs From
Joint Review Panel EIS IR Package #9
This attachment includes responses to the following IRs:


EIS-09-403



EIS-09-451



EIS-09-406



EIS-09-453



EIS-09-407



EIS-09-454



EIS-09-411



EIS-09-456



EIS-09-413



EIS-09-457



EIS-09-426



EIS-09-458



EIS-09-430



EIS-09-459



EIS-09-431



EIS-09-465



EIS-09-432



EIS-09-468



EIS-09-433



EIS-09-470



EIS-09-439



EIS-09-473



EIS-09-445



EIS-09-475



EIS-09-447



EIS-09-477
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OPG Responses to the Second Sub-set of EIS IRs from Joint Review Panel IR Package #9
IR#
EIS 09-403

EIS Guidelines
Section
 Section 8.2, Site
Preparation and
Construction

Information Request and Response

Information Request:
Provide an assessment of space and security requirements for above ground and underground explosives storage
facilities that will address, at a minimum:




quantities of explosives to be stored on surface and underground over various time frames (daily, weekly or
longer)
descriptions of explosives magazine and detonator/cap storage container physical features (such as size and
construction materials to be used), siting locations and safety features necessary to prevent inadvertent
intrusion; and
discussion of the impacts of potential losses of or damage to explosive material in storage, transport or handling
during the interval between DGR site delivery and underground excavation development, and how damaged or
unused explosive materials will be safely disposed.

Describe how the control and safe handling of explosives will be integrated into Emergency Management (EM) or
emergency procedure plans for conventional risk management at the Bruce nuclear site under OPG’s Nuclear Waste
Management Division Environment Health and Safety Program.
Context:
The response to EIS-01-02 is incomplete, lacks detail concerning anticipated volumes or mass quantities to be stored on
a regular basis in order to accomplish stated operational goals, and neglects any assessment of potential hazard
consequences or impacts associated with explosives storage.
OPG Response:
For nuclear security reasons related to the other facilities on site, details such as the surface location within the Bruce
nuclear site that is under consideration for an on-site explosive storage magazine, possible quantities of explosives that
may be stored on site and details of magazine design will not be provided in this response. A separate confidential
submission with this information will be made to the Panel. The project has made provision for the transport and storage
of explosives at surface, as well as, underground storage for lateral development activities. During the Operations phase
of the DGR facility, there will be no explosives required on site.
During shaft sinking, both the main and ventilation shafts will be developed in parallel. Details of typical controlled
blasting patterns and explosive volumes for both shaft sinking and lateral development have been provided in the
response to the Technical Information Session (TIS) #1 undertaking #3 (OPG 2012).
Should on-site storage be selected, the location and quantity of explosives that could be stored would be derived from
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Information Request and Response
the Quantity-Distance Table for Storing Blasting Explosives as outlined in Appendix A of the Natural Resources Canada
(NRCan) Blasting Explosives and Initiation Systems – Storage, Possession, Transportation, Destruction and Sale
(NRCAN 2008). It states that “A magazine should be situated so that the accidental explosion of its contents is not likely
to cause serious damage to other buildings or injury to persons”. Requirements for the magazine siting take into
consideration spacing relationship between the powder and initiating cap magazines, environmental considerations,
buildings and specialized facilities (e.g., Bruce nuclear stations), roads and key infrastructure (i.e., high voltage lines),
surveillance, signage and entrance gates.
All on-site transportation will be done in accordance with Part VI of the Occupational Health and Safety Act and
Regulation for Mines and Mining Plants – R.R.O. 1990, Reg. 854, as well as, with the Transportation of Dangerous
Goods Act.
Only personnel licensed to work with explosives, as defined under the Explosives Use Act, will be permitted to handle,
use, store, and clean up spills related to explosives. These personnel are required to receive specialized training to be
aware of the hazards associated with explosives.
Damaged or unused explosive materials will generally be removed from the DGR site and disposed of by the explosive
supplier. In the event that explosives are destroyed at the DGR project site, the requirements of NRCAN (2008), and
associated DGR project safe operating procedures would be implemented. Close control and documenting of explosive
quantities is required as part of storage and use.
As a precondition of receipt of federal licensing for the storage, use and transportation of explosives, there is the
requirement to have in place a detailed site-specific Emergency Response Plan (ERP). A detailed ERP will be prepared
prior to the start of construction and incorporate coordination with Bruce Power for the security and safe transport of
explosives on the Bruce nuclear site. Emergency response planning, development and implementation of safe operating
procedures and monitoring for compliance will be part of the DGR Project managed systems including the Health and
Safety Management Plan and Environmental Management Plan. It will not be included in the Nuclear Waste
Management Division Environmental and Safety Program.
References:
NRCAN. 2008. Blasting Explosives and Initiation Systems – Storage, Possession, Transportation, Destruction and
Sale. Natural Resources Canada.
OPG. 2012. OPG Letter, A. Sweetnam to S. Swanson, “Deep Geologic Repository Project for Low and Intermediate
Level Waste - Responses to Undertakings from Technical Information Session #1”, CD# 00216-CORR-00531-00132,
August 15, 2012. (CEAA Registry Doc# 692)
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EIS Guidelines
Section
 Section 8.1,
General
Information and
Design
Description

Information Request and Response

Information Request:
Provide a detailed explanation of how air emissions from the incinerator operated by the WWMF under its current CNSC
operating licence and Certificate of Approval from Ontario MOE were included in the baseline emissions used in the
modelling of DGR air emissions. Include a discussion of the relative contribution of incinerator emissions to the baseline
and compare incinerator emissions to the incremental emissions predicted from the DGR.
Context:
The response to EIS 04-104 did not provide the requested information on the potential effects of current air emissions
from the incinerator operated by the WWMF.
OPG Response:
The incinerator operated by OPG at the Western Waste Management Facility (WWMF) has been in operation under its
current Ministry of the Environment Certificate of Approval (C of A) (air) since 2002, and has operated safely within the
conditions of the C of A. The DGR Project will not result in changes to the operation of the incinerator or the volume
characteristics of waste incinerated.
Non-radiological Emissions
Air emissions from the incinerator operated by OPG at the WWMF were included in the modelling of existing (baseline)
conditions, as described in the Atmospheric Environment Technical Support Document (TSD) (GOLDER 2011,
Section 5.4.2.1 and Appendix F). The existing daily emission rates from the sources at the Bruce nuclear site were
presented in the Atmospheric Environment TSD (GOLDER 2011, Table 5.4.2-1), with the column labeled as WWMF
emissions representing the emissions from the incinerator. The WWMF incinerator was modelled as a point source,
using the characteristics listed in the point source summary table of the Atmospheric Environment TSD (GOLDER 2011,
Appendix F, Table F4.4.1-1). The source was assumed to operate 24 hours a day, using emission factors from the
C of A (GOLDER 2011, Table F4-1).
Table 1 provides the relative existing emissions of the indicator compounds from the sources at the Bruce nuclear site,
as taken from those presented in the Atmospheric Environment TSD (GOLDER 2011, Table 5.4.2-1). The table also
indicates the percentage of the existing emissions of the indicator compounds that come from the WWMF incinerator.
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Table 1: Relative Contribution of the WWMF Incinerator to the Existing Emissions at the Bruce Site
Source
Bruce Power
WWMF

(a)

Passenger Vehicles

Indicator Compound Emissions (kg/day)
NOX

SO2

CO

SPM(b)

PM10(c)

PM2.5(d)

2,442.02

5,921.84

282.86

485.16

411.41

270.09

6.05

1.73

0

0.27

0.27

0.27

0.36

0

7.11

Fugitive Dust
—
—
—
Total Existing
2,448.43
5,923.57
289.97
Emissions
WWMF incinerator as a %
0.25
0.03
0.00
of total existing emissions
Notes:
— No emissions
(a) Emissions from the WWMF were all assumed to occur from the incinerator
(b) Suspended Particulate Matter (SPM)
(c) Particulate Matter <2.5 microns
(d) Particulate Matter <10 microns

0.02

0.02

0.01

0.64

0.11

0

486.09

411.81

270.37

0.06

0.07

0.10

The incremental indicator compound emissions for the bounding stage of the site preparation and construction phase are
presented in the Atmospheric Environment TSD (GOLDER 2011, Table 8.2.3-2). These numbers are reproduced in
Table 2, and compared with the WWMF incinerator emissions. In most cases, the WWMF incinerator emissions are
relatively small when compared with the incremental DGR emissions (e.g., NOX emissions from the incinerator are 0.025
times as large as the incremental NOX emissions from the DGR Project). The one exception is the incinerator emissions
of SO2, which are 3.5 times as large as the SO2 emissions from the DGR Project. However, the emissions of SO2 from
the incinerator only represent a very small fraction (i.e., 0.03%, see Table 1) of the existing emissions at the Bruce
nuclear site.
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Information Request and Response

Table 2: Comparison of WWMF Incinerator Emissions to the Incremental DGR Site Preparation and
Construction Phase Emissions
Source

Indicator Compound Emissions (kg/day)
NOX

SO2

CO

SPM

PM10

PM2.5

Shafts

31.91

0.06

27.19

1.72

1.7

1.68

Vehicles

5.25

0.02

12.09

0.19

0.19

0.18

—

—

—

197.87

39.91

22.97

Site Equipment

206.31

0.41

129.28

7.47

7.47

7.47

Total DGR Emissions

243.47

0.49

168.56

207.25

49.27

32.3

WWMF incinerator
(a)
emissions

6.05

1.73

0

0.27

0.27

0.27

Ratio of WWMF incinerator
emissions to incremental
DGR emissions

0.025

3.5

0.000

0.001

0.006

0.008

Fugitive Dust

Notes:
— No emissions
(a) The WWMF incinerator emissions are listed in Table 1. The WWMF incinerator is an existing approved source, and is not
part of the DGR Project.

The incremental indicator compound emissions for the operations phase are presented in the Atmospheric Environment
TSD (GOLDER 2011, Table 8.2.3-3). These numbers are reproduced in Table 3, and compared with the WWMF
incinerator emissions. As with the comparison to the site preparation and construction phase emissions (Table 2), the
WWMF incinerator emissions are relatively small when compared with the incremental DGR emissions (e.g., NOX
emissions from the incinerator are 0.175 times as large as the incremental NOX emissions from the DGR Project). The
one exception is the incinerator emissions of SO2, which are 34.6 times as large as the SO2 emissions from the DGR
Project. However, the emissions of SO2 from the incinerator only represent a very small fraction (i.e., 0.03%, see
Table 1) of the existing emissions at the Bruce nuclear site.
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Table 3: Comparison of WWMF Incinerator Emissions to the Incremental DGR Operations Phase Emissions
Sources

Indicator Compound Emissions (kg/day)
NOX

SO2

CO

SPM

PM10

PM2.5

Vent Raise

5.92

0.01

4.31

0.33

0.33

0.33

Emergency Generator

19.71

0.02

12.2

0.7

0.7

0.7

Vehicles

0.04

0

0.82

0

0

0

—

—

—

0.13

0.02

0

Site Equipment

8.87

0.02

5.78

0.37

0.37

0.37

Total DGR Emissions

34.54

0.05

23.11

1.53

1.42

1.4

WWMF incinerator
emissions(a)

6.05

1.73

0

0.27

0.27

0.27

Ratio of WWMF
incinerator emissions to
incremental DGR
emissions

0.175

34.600

0.000

0.177

0.190

0.193

Fugitive Dust

Notes:
— No emissions
(a) The WWMF incinerator emissions are listed in Table 1. The WWMF incinerator is an existing approved source, and is not
part of the DGR Project.

Radiological Emissions
Radiological emissions from the site were considered in the Radiation and Radioactivity TSD (AMEC NSS 2011), and
the potential effects of radiological air emissions were evaluated in terms of dose from all sources at the Bruce nuclear
site. Radiological stack emissions from the Bruce nuclear site, including the WWMF are reported in the Bruce Power
annual radiological environment monitoring reports; the latest report was used for the DGR baseline (BRUCE POWER
2010, Table 2.2.1a), and the data are reproduced in Table 4. The comparative contribution of the WWMF incinerator to
the existing monitored site emissions is also presented in Table 4, along with the ratio of the incinerator emissions to the
projected peak emissions from the DGR Project in 2023. The year 2023 was used as it is the year with the projected
highest emissions from the DGR Project (based on 5 years for transfer of wastes from WWMF to DGR).
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Information Request and Response

Table 4: 2009 Annual Airborne Emissions Data from the Bruce Nuclear Site
Source

Emissions (Bq/yr)
Tritium Oxide

Noble Gas

I-131

Particulates

C-14

Bruce A

9.28E+14

1.07E+14

1.78E+07

8.32E+06

7.90E+11

Bruce B
Central Maintenance and
Laundry Facility (CFLM)
WWMF

4.63E+14

3.63E+13

4.23E+07

1.13E+08

1.66E+12

8.85E+09

2.59E+05

4.77E+05

4.95E+13

6.45E+04

4.08E+04

3.92E+09

Total Existing Emissions
1.44E+15
1.44E+14
6.04E+07
1.22E+08
2.45E+12
(a)
WWMF incinerator as a %
of total existing Bruce nuclear
3.44
0.00
0.11
0.03
0.16
site emissions
Projected DGR Emissions
1.4E+13
ND
ND
NE
1.9E+12
(2023)
Ratio of WWMF incinerator to
3.53
ND
ND
NE
0.0021
projected DGR emissions
Notes:
ND No Data
NE None Expected
(a) Emissions from the WWMF were all assumed to occur from the incinerator. The WWMF incinerator is an existing approved
source, and is not part of the DGR Project

■

Not applicable

There are several airborne emission sources at the WWMF. The airborne emission monitoring program at the WWMF
includes the following emissions (OPG 2010):




The Waste Volume Reduction Facility (WVRB) radioactive waste incinerator stack and ventilation exhaust stack
are monitored for tritium, particulate and iodine 131 (I-131) emissions. Carbon 14 (C-14) emissions are
monitored on the incinerator stack only.
The Transportation Package Maintenance Building (TPMB) ventilation stack is monitored for tritium and
particulate emissions.
The Western Used Fuel Dry Storage Facility (WUFDSF) ventilation stack is monitored for particulate emissions.

As indicated in OPG’s response to Information Request EIS-07-287 (OPG 2012a), the incinerator is the primary
contributor to WWMF measured airborne emissions. Therefore, for the purposes of Table 4 and the following
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discussion, the WWMF incinerator emissions were assumed to be equal to the total WWMF emissions.
The calculated contributions of the WWMF incinerator and the DGR to the C-14 and Tritium Oxide concentration at
BF14, the critical group identified in Bruce Power REMP (BRUCE POWER 2010), are summarized in Table 5. These
concentrations are based on the 2009 WWMF incinerator emissions and the projected 2023 DGR emissions from the
Preliminary Safety Report (PSR) (OPG 2011, Table 7-10), as shown in Table 4. The year 2023 was used as it is the
year with the projected highest emissions from the DGR Project (based on 5 years for transfer of wastes from WWMF to
DGR). In the years before and after 2023, DGR emissions are lower. Table 5 also shows the ratio of concentrations of
C-14 and Tritium Oxide at BF14 location due to emissions from the WWMF and the DGR Project.
Table 5: Estimated Concentrations of C-14 and Tritium Oxide at BF14 Due to the
Operation of WWMF and DGR
Facility

Tritium Oxide

C-14

Bq/m³
Bq/m³
WWMF
2.40E-01
1.88E-05
DGR
4.07E-02
5.52E-03
Ratio of concentration due to the
5.90
0.003
operation of WWMF/DGR
Note:
The concentrations were estimated using the computer code IMPACT 5.4.0 based on the emission
rates presented in Table 4. The same computer code was used to respond to Information Requests
EIS-06-242, EIS-06-243 and EIS-06-245 (OPG 2012b).

The dose to adult at BF14, due to the emissions of C-14 and Tritium Oxide from the incinerator stack, was estimated to
be 0.1 µSv/y. This is only 2.3% of 4.4 µSv/y, the total dose received by adult at BF14 in year 2009 (BRUCE POWER
2010).
As shown in Table 4 above, WWMF incinerator emissions are a small fraction of the total releases from the Bruce
nuclear site. The WWMF incinerator emissions are expected to continue at similar levels as long as the incinerator is
operating. The estimated DGR tritium oxide and C-14 air emissions initially increase as wastes are emplaced, and then
decrease with time due to decay, and as panels are isolated by closure walls in the DGR. In all cases, the estimated
releases of tritium oxide and C-14 due to the DGR are much smaller than the preliminary DGR Derived Release Limits
which are shown in the Preliminary Safety Report (OPG 2011, Table 7-3). Once all the low and intermediate level waste
has been transferred to the DGR and the shafts sealed, there will be no emissions from the DGR.
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References:
AMEC NSS. 2011. Radiation and Radioactivity Technical Support Document. AMEC NSS Ltd. report for the Nuclear
Waste Management Organization NWMO DGR-TR-2011-06 R000. Toronto, Canada. (CEAA Registry Doc# 299)
BRUCE POWER. 2010. Annual Summary and Assessment of Environmental Radiological Data for 2009. Bruce Power
report B-REP-03419-00010 R000.
GOLDER. 2011. Atmospheric Environment Technical Support Document. Golder Associates Ltd. report for the Nuclear
Waste Management Organization NWMO DGR-TR-2011-02 R000. Toronto, Canada. (CEAA Registry Doc# 299)
OPG. 2010. Nuclear Waste Management Division Western Waste Operations, Quarterly Operations Report, Fourth
Quarter – 2009. Ontario Power Generation report W-REP-00531.1-00054-R000. Toronto, Canada.
OPG. 2011. OPG’s Deep Geologic Repository for Low and Intermediate Level Waste - Preliminary Safety Report.
Ontario Power Generation report 00216-SR-01320-00001 R000. Toronto, Canada. (CEAA Registry Doc# 300)
OPG. 2012a. OPG Letter, A. Sweetnam to S. Swanson, “Deep Geologic Repository Project for Low and Intermediate
Level Waste – Submission of Responses to Package #7 Information Requests”, CD# 00216-CORR-00531-00151,
December 20, 2012. (CEAA Registry Doc# 843)
OPG. 2012b. OPG Letter, A. Sweetnam to S. Swanson, “Deep Geologic Repository Project for Low and Intermediate
Level Waste – Submission of Responses to the Final Sub-set of Package #6 Information Requests”, CD# 00216-CORR00531-00153, December 12, 2012. (CEAA Registry Doc# 832)
EIS 09-407

 Section 7.3,
Alternative
Means of
Carrying out the
Project

Information Request:
Provide a clear and complete explanation for the reasoning behind the scoring for each criterion used to evaluate
alternative means.
Context:
The explanation of the scoring system in the response to EIS 03-49 is not adequate. Since professional judgement was a
major component of the scoring exercise, transparency with respect to how each criterion was scored is necessary.
OPG Response:
In most cases, the supporting data and/or information available were sufficient to make the ranking of each alternative
apparent and transparent. In these cases, professional judgement was not relied on, and the rankings could be readily
understood and agreed upon without need for specific expertise. However, there were a limited number of cases where
data and/or applicable information were supported with professional judgement based on relevant specific expertise.
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Tables 3.4.2-1 and 3.4.3-1 of the Environmental Impact Statement (EIS) (OPG 2011a) have been restructured and
presented as Table 1 (siting of repository) and Table 2 (selection of repository horizon) to provide examples of the
reasoning behind the evaluation for alternative means that relied primarily on data and/or applicable information.
Example criteria from each table and the corresponding scoring are discussed briefly below.
Siting Alternatives On and Off the Bruce Nuclear Site – Socio-economic Criteria
When comparing the siting alternatives for the DGR Project (see Table 1 attached) relative to the socio-economic
criteria, municipal support for the construction and operation of the DGR on the Bruce nuclear site is evident through:




the Municipality of Kincardine’s request to Ontario Power Generation (OPG) to consider options for the long-term
management of the low- and intermediate-level waste (L&ILW) stored at the Western Waste Management
Facility (WWMF) located on the site;
the Memorandum of Understanding between Kincardine and OPG to set out the terms; the Kincardine Council
resolution to request OPG to pursue a DGR on the Bruce nuclear site; the Hosting Agreement between OPG
and Kincardine that allows for the construction and operation of a DGR on the Bruce nuclear site; and
the independent polling results that show that the majority of Kincardine residents are in favour of the DGR
Project.

Further, it is evident that the community is knowledgeable about the project since the Independent Assessment Study
(GOLDER 2004) of four long-term management concepts for the site and the subsequent Community Consultation by
the Municipality of Kincardine served to provide an opportunity to inform and obtain input from Kincardine permanent and
seasonal residents. The EIS (OPG 2011a, Section 2) provides information on the engagement program.
Communication with the local First Nations was facilitated through, among other things, a Memorandum of
Understanding in 2004 and a Protocol Agreement in 2009 which provided resources for the Saugeen Ojibway Nation
(SON) to conduct an independent peer review of the Independent Assessment Study and participate in the
environmental assessment process, and support for the establishment of the SON’s Environmental Office to interface
with the DGR Project. Meetings and briefings with SON Council, workshops and open houses were also held.
In contrast, no other municipalities came forward as willing hosts for the DGR. It is clear that location of the DGR on the
Bruce nuclear site is the preferable siting alternative when compared to an unknown off-site location. Therefore, a
ranking of 1 was assigned to the on-site alternative and a ranking of 2 was assigned to the off-site alternative.
Repository Horizon Alternatives – Technical Criteria
Evaluation of the repository horizon alternatives required an assessment of whether or not the rock characteristics were
suitable to support construction and operation of the DGR. Both host rock formation alternatives are characterized by a
number of properties favourable to deep geologic disposal; however, limestone has greater geomechanical stability and
shale is susceptible to swelling and spalling. Therefore, the middle Ordovician limestone formation was assigned a
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ranking of 1 as it is relatively preferred for technical reasons and the upper Ordovician shale formation was assigned a
ranking of 2. In this example, professional judgement made use of actual data collected through site-specific
geoscientific investigations as well as experience gained by others through other underground excavation and
construction projects in comparable rock formations.
References:
GOLDER. 2004. Independent Assessment of Long-term Management Options for Low and Intermediate Level Wastes
at OPG’s Western Waste Management Facility. Golder Associates Ltd. report 03-1115-012.
INTERA. 2011. Descriptive Geosphere Site Model. Intera Engineering Ltd. report for the Nuclear Waste Management
Organization NWMO DGR-TR-2011-24 R000. Toronto, Canada. (CEAA Registry Doc# 300)
ITASCA. 2011. Long-Term Geomechanical Stability Analysis. Itasca Consulting Group, Inc. report for the Nuclear
Waste Management Organization NWMO DGR-TR-2011-17 R000. Toronto, Canada. (available at
www.nwmo.ca/dgrgeoscientificsitecharacterization)
MARCH. 2011. Preliminary Conventional Safety Assessment. March Consulting Associates Inc. report for the Nuclear
Waste Management Organization NWMO DGR-TR-2011-37 R000. Toronto, Canada. (CEAA Registry Doc #300)
NWMO. 2011. Geosynthesis. Nuclear Waste Management Organization report NWMO DGR-TR-2011-11 R000.
Toronto, Canada. (CEAA Registry Doc# 300)
OPG. 2011a. OPG’s Deep Geologic Repository for Low and Intermediate Level Waste - Environmental Impact
Statement. Ontario Power Generation report 00216-REP-07701-00001 R000. Toronto, Canada. (CEAA Registry
Doc# 298)
OPG. 2011b. OPG’s Deep Geologic Repository for Low and Intermediate Level Waste – Preliminary Safety Report.
Ontario Power Generation report 00216-SR-01320-00001 R000. Toronto, Canada. (CEAA Registry Doc# 300)
OPG. 2012. OPG Letter, A. Sweetnam to S. Swanson, “Deep Geologic Repository Project for Low and Intermediate
Level Waste – Submission of Responses to Information Request (IR) Package #3”, CD# 00216-CORR-00531-00117,
July 9, 2012. (CEAA Registry Doc# 608)
OPG and Municipality of Kincardine. 2004. DGR Hosting Agreement Between Ontario Power Generation and
Municipality of Kincardine.
SENES. 2011. Preliminary ALARA Assessment. SENES Consultants Ltd. report for the Nuclear Waste Management
Organization NWMO DGR-TR-2011-36 R000. Toronto, Canada. (CEAA Registry Doc# 300)
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 Section 2.5,
Precautionary
Approach

Information Request:

 Section 16,
Follow-up
Program

Provide a detailed description of the planned annual assessment of the EA follow-up monitoring program, including the
criteria to be used for identification of problems or gaps and the methods for developing triggers that would indicate the
requirement for management action. If triggers have already been developed, provide them, along with the rationale that
explains them.

Explain how each contingency measure currently planned for the DGR Project either does or does not incorporate risk
avoidance.

Provide the overall adaptive management plan and describe how it incorporates the design-implement-monitor- assessrespond cycle.
Provide the critical assumptions used in the design of the follow-up monitoring program that ensure that the program will
provide timely and effective feedback to the adaptive management cycle.
Context:
The response to EIS 06-276 repeats generic guidance from CEAA and then reiterates the commitment to use adaptive
management; however, no details are provided.
There is a vague reference to risk avoidance for “some of the contingency procedures” described (also in a very cursory
manner) in Chapter 13. The Program Assessment in Chapter 16 is very brief, with no specifics, even at a conceptual
level, regarding how the assessment would ensure that the follow-up monitoring program would, in fact, contribute in a
timely and effective manner, to adaptive management of the proposed DGR.

OPG Response:
Risk avoidance seeks to manage risk by either eliminating exposure to a hazard, controlling exposure to a hazard,
minimizing the impact of a hazard, or engaging in an alternate activity. Risk avoidance in the context of environmental
management is a decision that alters the course of a project management plan to avoid an identified environmental risk.
By definition, all of the contingency measures incorporate risk avoidance as they are deviations from the standard course
of action. Actions that are outside of standard planned maintenance, monitoring and evaluation, are undertaken to avoid
a potential environmental risk that is identified through the DGR EA Follow-up Monitoring Program. Table 1 presents the
contingency measures described in the DGR EA Follow-up Monitoring Program (NWMO 2011, Section 13) and the risk
each avoids.

Page 12 of 78

Attachment to OPG Letter, Allan Webster to Dr. Stella Swanson, “Deep Geologic Repository Project for Low and Intermediate Level Waste –
Submission of Responses to the Second Sub-set of Package #9 Information Requests”, CD# 00216-CORR-00531-00180
IR#

EIS Guidelines
Section

Information Request and Response

Table 1: Summary of Contingency Measures and Risk Avoidance
Event

Contingency Procedures

Risk Avoided

Exceedance of action level criteria1 at
the SWMP

Regular ongoing monitoring
and mitigation planning (e.g.,
increased sample frequency)

Exceedances of discharge criteria,
potential effect on receiving water body

Exceedance of discharge criteria at
the SWMP

Close SWMP outlet valve,
increase frequency of
sampling to daily

Avoid exceedance of SWMP discharge
criteria; contamination of Lake Huron

Exceedance of discharge criteria at
the SWMP

Apply treatment

Avoid exceedance of SWMP discharge
criteria; contamination of Lake Huron

Noticeable sheen, foam or deleterious
substance

Skimming/removal of material

Avoid exceedance of SWMP discharge
criteria; contamination of Lake Huron

Exceedance of ditch samples near
WRMA

Apply treatment

Avoid exceedance of SWMP discharge
criteria; contamination of Lake Huron

Detection of a possible adverse effect

Further investigation

Avoid contamination of groundwater
and/or plume migration

Detection of an adverse effect
subsequent to further investigation

Remediation

Avoid contamination of groundwater
and/or plume migration

Dewatering limit upset

Dewatering halted until
mitigation can be implemented

Avoid excessive dewatering, lowering of
water table

Identification of rare or endangered
species within the project area

Siting changes, schedule
changes or design changes

Avoid destruction, injury or interference
with the species, its residence and/or its
habitat

Identification of rare or endangered
species within the project area

If avoidance cannot be
achieved, stop work and
consult with OMNR

Avoid destruction, injury or interference
with the species, its residence and/or its
habitat

Replanting

Avoid sedimentation and bank collapse

Surface Water

Groundwater

Terrestrial Environment

Aquatic Environment
Regular inspections of re-vegetation to
identify plant distress
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Regular inspections of bank stability to
indentify unanticipated erosional zones
or collapse

Bank stabilization

Avoid sedimentation and bank collapse

Surface water monitoring program
identifies wetland water levels
decreasing as a direct result of shaft
dewatering

Mitigation e.g., temporary
supply of surface water to the
marsh

Avoid effects to wetland

Fish or other aquatic wildlife (i.e.
turtles, frogs) are observed in the
isolated area during the rail way
crossing construction

Prior to dewatering, salvage
and relocate fish or other
aquatic wildlife during
construction of rail bed
crossing

Avoid any mortality or injury of fish or
other species during construction of
railway crossing

Identification of rare or endangered
species within the project area

Siting changes, schedule
changes or design changes

Avoid destruction, injury or interference
with the species, its residence and/or its
habitat

Identification of rare or endangered
species within the project area

If avoidance cannot be
achieved, stop work and
consult with OMNR

Avoid destruction, injury or interference
with the species, its residence and/or its
habitat

Dust plume observed

Watering will be implemented
in non-frozen conditions

Avoid/minimize fugitive dust emissions

Air quality monitoring results exceed
the EA predictions

Mitigation i.e., replace
equipment that meets Tier 3
standards or better

Avoid residual adverse effect on air
quality

Noise monitoring results exceed EA
predictions; complaints received from
the public

Further investigation

Avoid annoyance to the public and
disturbance to use of private property

Spawning bed is observed and
vibrations monitoring detects and
exceedance of 13 mm/s

Mitigation i.e., mitigation plan
outlining additional procedures
for protecting fish and their
habitat; decrease in allowable
maximum explosive weight

Avoid effects with breeding fish and egg
incubation

Suspend all activity in the
vicinity of the recovery and
contact the Ministry of Culture

Preservation of historical artifacts and
heritage value

Atmospheric Environment

Aboriginal Interests
Discovery of archaeological or human
remains
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Socio-Economic Environment
Discovery of artefacts associated with
a cultural or heritage resource
Note:

1

Suspend all activity in the
vicinity of the recovery and
contact the Ministry of Culture

Preservation of historical artifacts and
heritage value

Action level criteria will be developed as part of the Data Quality Objectives in the detailed sampling plans as per the DGR EA
Follow-up Monitoring Program and in accordance with CSA N288.4-10 (NWMO 2011)

OPG and NWMO each have an ISO 14001 registered Environmental Management System (EMS) which follows the
plan-do-check-act (PDCA) cycle, and includes annual internal and external audits of the systems. The DGR EA
Follow-up Monitoring Program has been implemented within this framework, and employs its own design-implementmonitor-assess cycle that aligns with the PDCA cycle. The DGR EA Follow-up Monitoring Program was also designed to
be in conformance with CSA N288.4-10 (CSA 2010). Though the program review process is not described in detail in
the DGR EA Follow-up Monitoring Program (NWMO 2011), it instead references conformance with CSA N288.4-10.
Requirements for the annual report under CSA N288.4-10 (CSA 2010, Clause 11.2) are,
“The licensee shall prepare an annual report summarizing the results of the EMP. The licensee shall have a system in
place to ensure that reporting requirements specified by regulations, licences, and permits governing the operation of the
nuclear facility are met.” (CSA 2010, Clause 11.2.1)
“The report shall include
(a) The results of the EMP, including
(i) Measurements of the monitored hazardous and/or nuclear substances, physical stressors and physical and
biological parameters, including their statistical analyses (i.e. assessment of changes through time and
space)
(ii) Radiation doses calculated as doses to receptors where this is required;
(iii) An assessment of the EMP results compared with the performance indicator targets; and
(iv) Documentation and justification of any deviations from field sampling, and analytical and data management
procedures;
(b) A summary and assessment of the filed and laboratory QA/QC results, including any non-conformances;
(c) A summary of the audit and review results and subsequent corrective actions;
(d) A summary of any proposed modifications to the EMP; and
(e) Documentation, assessment, and review of any supplementary studies that have been initiated, completed, or
both.” (CSA 2010, Clause11.2.2)
And;
“ The licensee should submit to the regulator, with sufficient time to review prior to commencing major modifications to
the EMP or supplementary studies associated with compliance elements of the program documentation of the proposed
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modifications or supplementary studies to address findings from the EMP, including the proposed QA/QC plan.”
(CSA 2010, Clause 11.2.3)
The standard also requires that the performance of the program be assessed on an annual basis, and may be
incorporated into the annual report:
“An assessment of the annual performance of the EMP should be conducted, usually in conjunction with the preparation
of the annual report (CSA 2010, Section 11.3.1)
“The annual assessment of the EMP should identify the effectiveness of the existing EMP in accomplishing its objectives,
and EMP design problems, gaps, procedural problems, etc. “(CSA 2010, Clause 11.3.2)
“All aspects of the assessment process should be documented and recorded, including procedures, results, the
disposition of corrective actions, and verification of effectiveness of corrective actions” (CSA 2010, Clause 11.3.4)
“Periodic review of the need for and adequacy of an EMP shall be conducted according to the details outlined in
Clause 5.3 of this Standard” (CSA 2010, Clause 11.4)
Clause 5.3 outlines the criteria for the assessment (CSA 2010, Clause 5.3) :
“A periodic review of the need for and the adequacy of the EMP shall be based on the criteria set in Clause 5.2 together
with:
(a) The evaluation of the data that has been collected by the EMP;
(b) Any reassessment of the environmental risks;
(c) Assessment of whether the objectives of the EMP have been achieved” (CSA 2010, Clause 5.3.3)
Triggers for revisions to the EMP (i.e., management action) are described in Section 5.3.4 (CSA 2010):
“The design of the EMP shall be revised following the principles described in the Standard where the review specified in
Clause 5.3.3 indicates that
(a) The EMP objectives have not been adequately met;
(b) There is a change in the environmental risks; or
(c) There is a change in any requirement to measure the
(i) Concentration, intensity , or other appropriate characteristic of a contaminant or physical stressor; or
(ii) Effect on receptors in the environment.” (CSA 2010, Clause 5.3.4)
Under NWMO’s EMS, environmental risks for the project are re-assessed periodically (typically annually). Environmental
risks are identified and assessed based on both consequence and likelihood. The environmental risk based on the
assessment is then rated as low, medium, medium-high or high. In accordance with Clause 5.3.4, any changes to the
environmental risks would trigger a revision of the DGR EA Follow-up Monitoring Program. Additional triggers for a
revision to the DGR EA Follow-up Monitoring Program (including updates to the mitigation or contingency procedures)
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the EMP objectives have not been adequately met;
the review (including analysis of the data) indicates a required change in the measurement of a contaminant or
physical stressor; or
a change in a requirement to measure the effects on a receptor.

In accordance with CSA N288.4-10, an annual review of the EA Follow-up Monitoring Program will be conducted. Gaps
in the program will be identified using the criteria listed in the standard, and changes will be made to the program. This
review will be completed in accordance with CSA N288.4-10.
In addition, all environmental programs are subject to self-assessment under the NWMO and the OPG EMS. For
example the program will typically be reviewed by a team of qualified persons of various expertise involved with different
aspects of the EA Follow-up Program (i.e., program coordinator, manager of engineering, QA/QC auditor). Assessment
tools, such as a Strengths, Weaknesses, Opportunities and Threats (SWOT) analysis, will typically be used to assess
the program. The analysis of opportunities, weaknesses and threats will assist in the identification of potential program
gaps. The identified gaps would be addressed by considering possible improvements or recommendations for
improvement.
Typically the recommendations will be analyzed using a decision making tool such as a Force Field Analysis. Force
Field Analysis is a tool which is used to analyze forces for a change and forces against a change. Each force is
assigned a score, and the scores are summed. This tool helps prioritize decisions and can assist in the selection of the
appropriate improvement when two or more possible solutions are available. It can also be used to strengthen the forces
for a change and weaken those forces against a change to ensure the planned improvement is successful. A report will
be prepared based on the analysis, and recommendations and improvements will be tracked through the EMS.
Any environmental events or incidents that occur will also be identified as a nonconformance under the EMS. Events will
include any event that results in the implementation of a contingency plan, accidents and spills, but can also include
exceedances to criteria and unpredicted trends and effects. Through the EMS, these events will be identified as
‘nonconformance events’, and will cause the development and implementation of a corrective or preventative action.
Corrective actions typically include immediate actions to stop or mitigate the event, but can also include the need for
further identification of causal factors including root-cause analysis for events or incidents identified as having high
potential for significant consequences.
The critical assumptions used in the design of the follow-up monitoring program to ensure that the program will provide
timely and effective feedback to the adaptive management cycle are:
1. Conformance with the NWMO ISO 14001 EMS, and CSA N288.4-10 standard will ensure that the annual
assessment of the program will contribute timely and effective feedback and will allow changes to be made to
the program.
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2. Using a two-tiered (ISO 14001 and CSA N288.4-10) approach for environmental management will provide
redundancy thereby increasing the successful identification of potential gaps and the necessary corrective
actions.
3. The EA provides a conservative assessment of potential effects.
4. Inclusion of not only the monitoring of residual adverse affects but also the verification of adverse effects that
have been screened out of the assessment, in the EA Follow-up Monitoring Program, provides an additional
level of conservatism.
5. The additional baseline monitoring that will be completed prior to the site preparation and construction will
contribute to the overall effectiveness of the EA Follow-up Monitoring Program by facilitating the early detection
of trends that may lead to unpredicted effect.
6. The detailed sampling programs will be designed in accordance with CSA N288.4-10. The data quality
objectives (DQO) process will be used to determine sample frequency and sample size. The requirement for an
annual review of the data will be factored into the DQO process, particularly in the selection of sample frequency
and size to ensure the program is sensitive and responsive to trends.
7. As stated in CSA N288.4-10, “Under normal circumstances, the site ecology is not expected to change rapidly,
and any response to contaminants will likely be on the same time scale as changes in soil quality in the
terrestrial environment or sediment quality in the aquatic environment.” (CSA 2010, Section 5.3.2).
References:
CSA. 2010. Environmental Monitoring Programs at Class I Nuclear Facilities and Uranium Mines and Mills. Canadian
Standards Association N288.4-10.
NWMO. 2011. DGR EA Follow-up Monitoring Program. Nuclear Waste Management Organization document NWMO
DGR-TR-2011-10 R000. Toronto, Canada. (CEAA Registry Doc# 299)

EIS 09-413

 Section 16,
Follow-up
Program

Information Request:
Provide a hydrologic study which explains the existence of the wetlands close to the boundary of the DGR site. This
study should include the collected water level data, maps of water collection areas, water budgets for each wetland area,
and any changes to the collection area due to DGR activities.
Provide details of the follow-up monitoring programs planned for the wetlands.
Context:
An evaluation of the possible impact of DGR activities on the wetlands located near its borders requires an adequate
understanding of their hydrology, including explanations for why they have formed at these locations, how water levels
are maintained and what the seasonal changes are.
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OPG's response to EIS-05-173 states “continued monitoring of water levels in the wetland and in the bedrock aquifer are
planned as described in the DGR EA Follow-up Monitoring Program (NWMO 2011b)". Wetland monitoring does not
appear to be mentioned in the Follow-up Monitoring Program.
OPG Response:
The wetland (marsh) located in the northeast portion of the site is likely the result of precipitation being retained in a
shallow depression. There are no inflows to the wetland other than surface runoff from a small catchment
(approximately 3 ha). The only outflow is intermittent discharge over a sill located in the northwestern area of the
wetland. This wetland drainage is directed to a drainage ditch that passes under Interconnecting Road via a series of
shallow constructed drainage swales. It is expected that wetland drainage only occurs after rainfall events that exceed
some unknown threshold value. During years when the precipitation exceeds the evaporation (e.g., average to wet
years), the wetland will likely contain water. However, during extended dry periods where the evaporation exceeds the
precipitation, the wetland may be nearly dry, if not completely dry.
Water levels in the northeast wetland (marsh) and southeast wetland (seasonal swamp) of the Project Area are not
expected to decrease as a result of shaft dewatering activities. The Project Area is underlain by a dense, lowpermeability (K~10-10 m/s) glacial silt till (10 m thick), resulting in a very low potential for infiltration. At the time that the
EIS was prepared, this infiltration was conservatively estimated at 5 to 10 cm/yr. Subsequent modelling of the infiltration
into the till has been completed by Sykes (2012), and resulted in estimates of infiltration rates ranging from 0.33 cm/yr
(undisturbed till) to 0.036 cm/yr (graded waste rock management area – reference case scenario). This glacial till
aquitard prevents measurable drainage of water from the wetlands into the sub-surface, as discussed in OPG’s
responses to Information Requests (IRs) EIS-03-55, EIS-03-56, EIS-03-57 and EIS-07-298 (OPG 2012a, OPG 2012b).
Furthermore, the Zone of Influence (ZOI) from dewatering during excavation and construction of the shafts will not
approach any surface water courses or wetland features (as discussed in OPG’s response to IRs EIS-03-55 and
EIS-07-298 [OPG 2012a, OPG 2012b]). Finally, there is only one change to the drainage area within the Project Area.
Flow that currently drains to the North Railway Ditch and then to Stream C will be diverted to MacPherson Bay via the
stormwater management pond. This drainage diversion does not include the local catchments surrounding the wetlands
and will not affect inflows to the wetlands.
As evidence indicates that the northeast wetland (marsh) is formed by the retention of precipitation within a closed circle
depression in the glacial till surface, and that there are no defined inflows and only intermittent outflows, the completion
of a detailed hydrologic study was not considered necessary. In addition, as this northeast wetland (marsh) is perched
above a thick low permeability glacial till aquitard, influence with the underlying shallow confined carbonate bedrock
aquifer is considered negligible.
However, the DGR EA Follow-up Monitoring Program document (NWMO 2011, Tables 3a (Activity C-EA-AQ3) and 2
(Activity B-SW-5) respectively) outlines the proposed wetland follow-up monitoring, as well as, additional proposed
baseline monitoring. Staff gauge water level monitoring at a location in the northeast wetland is to be conducted as
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follows:



Baseline: Monthly monitoring for a period of one year prior to site preparation and construction.
Follow-up: Weekly during the site preparation and construction phase. The program will be discontinued if there
is not an observed effect at the end of the construction phase.

In addition, baseline shallow groundwater monitoring will be conducted and will continue throughout the site preparation
and construction phase (see also OPG’s responses to IRs EIS-05-172 and EIS-05-173 [OPG 2012c] and NWMO 2011).
As the detailed project design is finalized, the monitoring program will be updated accordingly. The follow-up monitoring
programs will be assessed annually for effectiveness. At a minimum, the follow-up monitoring program will be evaluated
once every five years, or once during each project phase, to ensure the program remains effective and relevant
(NWMO 2011, Section 16).
References:
NWMO. 2011. DGR EA Follow-up Monitoring Program. Nuclear Waste Management Organization document NWMO
DGR-TR-2011-10 R000. Toronto, Canada. (CEAA Registry Doc# 299)
OPG. 2012a. OPG Letter, A. Sweetnam to S. Swanson, “Deep Geologic Repository Project for Low and Intermediate
Level Waste – Submission of Responses to Information Request (IR) Package #3”, CD# 00216-CORR-00531-00117,
July 9, 2012. (CEAA Registry Doc# 608)
OPG. 2012b. OPG Letter, A. Sweetnam to S. Swanson, “Deep Geologic Repository Project for Low and Intermediate
Level Waste – Submission of Responses to Package #7 Information Requests”, CD# 00216-CORR-00531-00151,
December 20, 2012. (CEAA Registry Doc# 843)
OPG. 2012c. OPG Letter, A. Sweetnam to S. Swanson, “Deep Geologic Repository Project for Low and Intermediate
Level Waste – Submission of Responses to the Final Sub-set of Package #5 Information Requests”, CD# 00216-CORR00531-00146, November 7, 2012. (CEAA Registry Doc# 793)
Sykes, J.F. 2012. OPG DGR Project: Analysis of Shallow Groundwater Impacts. Technical Memorandum DGR-TM03400 (P) R0. Toronto, Canada. (CEAA Registry Doc# 682)
EIS 09-426

 Section 10.1.1,
Geology and
Geomorphology

Information Request:

 Section 11.4.1,
Geology and

Explain how spatially averaging properties of the three formations will affect model outcomes and why these can then be
considered to be conservative.

A rationale for grouping the Collingwood with the Blue Mountain Formation is provided. Explain why the Georgian Bay
and Blue Mountain formations are also grouped together.
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Context:
The shale-dominated Ordovician sequence overlying the repository is one of the primary barriers to contaminant release.
Differences in lithology, chemical and physical properties, and structures of the formations in this group will affect the
integrity of the shale rock cap.
In the 3DGF model (and models using its output) three formations in this sequence are treated a single unit.
Hydrogeologic Modelling TSD sec 2.2: "...the Georgian Bay, Blue Mountain and Collingwood were combined as the
Collingwood was commonly not individually logged and more likely to have been logged as part of the Blue Mountain
Formation shales."
Grouped in this fashion, the resulting layer is by far the thickest uniform layer among the model layers.
OPG Response:
The Georgian Bay and Blue Mountain formations are commonly combined in subsurface mapping of the Ordovician
shales of southern Ontario because of the very gradational nature of their contact and the lack of reliable formation-top
pick criteria to define the top of the Blue Mountain Formation (Armstrong and Carter 2006, 2010). These two formations
were grouped together in the 3DGF model of ITASCA CANADA and AECOM (2011) for the same reasons.
The spatial averaging of parameters (e.g., porosity, hydraulic conductivity, effective diffusion coefficient) for the grouped
sequence of the Collingwood Member-Blue Mountain Formation-Georgian Bay Formation provides model outcomes that
are illustrative. The rationale for this assertion is premised on the understanding that solute transport in the low
permeability Ordovician shale cap rock is diffusion dominant (INTERA 2011, Section 4.4). The supporting evidence for
this interpretation includes, the 18O, Cl and Br natural tracer profiles (NWMO 2011, Section 4.4.1), the measured low
in-situ hydraulic conductivities (~10-14 m/s; see INTERA 2011, Figure 4.88; Section 4.13.5), and the low effective
diffusion coefficients (De < 10-11 m2/s; NWMO 2011, Figure 5.7) measured in the laboratory. Support for this assertion is
also provided in the hydrogeological modelling, where Péclet numbers for the Ordovician formations are significantly
below 0.4, indicative of diffusion dominance (NWMO 2011, Sections 5.4.4 and 5.5). In these simulations, the assigned
effective diffusion coefficient was 5 x 10-13 m2/s; actual in-situ De’s may be lower, as discussed below. Furthermore, the
existence of long-lived formation under-pressures within these cap rocks attests to the low formation scale rock mass
hydraulic conductivities required to preserve a diffusion-dominated transport regime (INTERA 2011, Section 4.12.2).
An important consequence of the diffusion-dominated nature of mass transport within the Ordovician shale cap rock is
that solute migration will be governed principally by the effective diffusion coefficient. The results from a recent
assessment examining the effect of confining pressure on laboratory measured diffusion coefficients (Xiang and
Al 2012), which included an analysis of samples from the Georgian Bay Formation, found that laboratory estimates of De
at surface conditions were 15% to 40% greater than those obtained when the sample was subject to a representative insitu confining pressure. These results, in conjunction with the formation scale hydrogeochemical, isotopic and hydraulic
evidence described above, strongly suggest that the spatially-averaged properties of the grouped Collingwood Member Page 21 of 78
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Blue Mountain Formation - Georgian Bay Formation would not materially influence hydrogeologic numerical modelling
conclusions that mass transport in these sediments is diffusion dominated.
References:
Armstrong, D.K. and T.R. Carter. 2006. An Updated Guide to the Subsurface Paleozoic Stratigraphy of Southern
Ontario. Ontario Geological Survey, Open File Report 6191.
Armstrong, D.K. and T.R. Carter. 2010. The Subsurface Paleozoic Stratigraphy of Southern Ontario. Ontario Geological
Survey, Special Volume 7.
INTERA. 2011. Descriptive Geosphere Site Model. Intera Engineering Ltd. report for the Nuclear Waste Management
Organization NWMO DGR-TR-2011-24 R000. Toronto, Canada. (CEAA Registry Doc# 300)
ITASCA CANADA and AECOM. 2011. Three-Dimensional Geological Framework Model. Itasca Consulting Canada,
Inc. and AECOM Canada Ltd. report for the Nuclear Waste Management Organization NWMO DGR-TR-2011-42 R000.
Toronto, Canada. (available at www.nwmo.ca/dgrgeoscientificsitecharacterization)
NWMO. 2011. Geosynthesis. Nuclear Waste Management Organization report NWMO DGR-TR-2011-11 R000.
Toronto, Canada. (CEAA Registry Doc# 300)
Xiang, Y. and T. Al. 2012. Effect of confining pressure on diffusion coefficients in low-permeability Ordovician
sedimentary rocks from the Michigan Basin, southwestern Ontario. Abstract. IAH 2012 Congress. Niagara Falls,
Ontario, Canada. (available at http://www.xcdtech.com/iah2012/iah2012/abstracts/Abs1086.pdf)

EIS 09-430

 Section 12,
Accidents,
Malfunctions and
Malevolent Acts

Information Request:
Provide details of exposure and mitigation measures for members of the public in the accidents and malfunctions
section.
Context:
Health Canada has noted that it is not clear why the 1 hour exposure period for a member of the public is considered
appropriate.
The EIS states that it is not likely that a member of the public will be exposed for more than 1 hour in the event of an
accident and/or malfunction, however no information and/or discussion was provided to support this exposure level
assumption. In addition, no mitigation measures (such as evacuation or long-term relocation) were provided.
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OPG Response:
The details for the accident exposure conditions and impacts are given in Section 7.5 of the Preliminary Safety Report
(OPG 2011). General preventative and mitigation measures are given in Section 7.5.6 of OPG (2011). Fire suppression
and ventilation control measures would mitigate impacts on the public. Additional information on emergency response is
provided in OPG’s responses to Information Requests (IRs) EIS-01-04 (OPG emergency response procedures),
LPSC-01-15 (DGR fire and breach response), LPSC-01-45 (DGR emergency response during the construction phase)
and EIS-06-269 (off-site notification procedure) (OPG 2012a, 2012b).
The public exposure under accidents is calculated assuming that a member of the public is exposed for one hour. This
is an appropriate duration because (OPG 2011, Section 7.5.3.2):







The consequences are calculated for a member of the public conservatively assumed to be at the closest Bruce
nuclear site fenceline; this is not a normally occupied public area.
The consequences are calculated conservatively assuming this location is in the direct plume path, and therefore
that the wind direction does not significantly change over this duration.
In the case of a waste package breach accident, the bulk of the cloud of airborne particulate release from the
breach will have passed in this timeframe.
In the case of a fire, it is assumed that after about one hour, the release will have been terminated and any
additional exposure would be minimal. This could be because the fire has burned out or been extinguished, or
the fire is isolated by fire doors or by turning off the ventilation system. Note that the fire release model assumes
the fire instantly reaches a steady value, so there is conservatively no allowance for the time for the fire to build
up in magnitude.
There is no time delay included in the model for transit between the release at source and the public location.

However, while the reference public exposure time analyzed was one hour, the implications of longer exposures from
fires were also analyzed. Specifically, for the bounding case of complete burn of an underground room over a few
hundred hours, the public radiological dose at the nearest site boundary is less than 1 mSv for a room containing LLW or
for a room containing unshielded ILW moderator resin (OPG 2011, Table 7-40).
Impacts on the public from postulated accidents at the DGR were found to be generally small and always within the
criteria (OPG 2011, Section 7.5.4). The dose impacts are within the Ontario Public Nuclear Emergency Response Plan
Protective Action Limit Lower Level dose for recommending sheltering (1 mSv) and the Lower Level dose for
recommending evacuation (10 mSv) (ONT 2009, Annex E). There is no need to consider mitigation such as evacuation
or long-term relocation of the public due to postulated accidents at the DGR.
References:
ONT. 2009. Provincial Nuclear Emergency Response Plan, Master Plan, 2009. Ontario Ministry of Community Safety
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and Correctional Services. Toronto, Canada.
(http://www.emergencymanagementontario.ca/english/emcommunity/response_resources/plans/provincial_nuclear_eme
rgency_response_plan.html)
OPG. 2011. OPG’s Deep Geologic Repository for Low and Intermediate Level Waste - Preliminary Safety Report.
Ontario Power Generation report 00216-SR-01320-00001 R000. Toronto, Canada. (CEAA Registry Doc# 300)
OPG. 2012a. OPG Letter, A. Sweetnam to S. Swanson, “Deep Geologic Repository Project for Low and Intermediate
Level Waste - Submission of Responses to Information Requests”, CD# 00216-CORR-00531-00108, March 9, 2012.
(CEAA Registry Doc# 363)
OPG. 2012b. OPG Letter, A. Sweetnam to S. Swanson, “Deep Geologic Repository Project for Low and Intermediate
Level Waste – Submission of Responses to a Sub-set of Package #6 Information Requests”, CD# 00216-CORR-0053100152, November 29, 2012. (CEAA Registry Doc# 823)

EIS 09-431

 Section 10.1.6,
Ambient
Radioactivity

Information Request:
Revise the dose for non-Nuclear Energy Workers (NEWs) to the recalculated correct value.
Context:

 Section 5,
Description of the
Existing
Environment

The TSD states that for non-NEWs the current doses do not exceed 100 μSv/a. However, the highest dose rate
measured at the perimeter fences was 0.16 μSv/h. Using the proponent’s assumed exposure time for non-NEWs of
2,000 hours per year, this works out to a dose of 320 μSv/a. Although still less than the dose limit for non-NEWs of
1 mSv/a (1,000 μSv/a), it is not less than 100 μSv/a as stated.
OPG Response:
The radiation dose to non-Nuclear Energy Workers (non-NEWs) for the existing Western Waste Management Facility
(WWMF) and RWOS1 is discussed in Section 5.11.2 of AMEC NSS (2011). In 2009, the baseline year for the
assessment, the highest dose rate measured at the WWMF and RWOS1 perimeter fences was 0.16 μSv/h. This is
below the perimeter dose rate limit of 0.5 μSv/h based on maximum 2,000 hours per year occupancy for non-NEWs as
described in the WWMF operating licence documentation.
If a non-NEW were to theoretically work very close to this specific dose rate (0.16 μSv/h) fence location for 2000 hours
per year, their annual dose would be 320 μSv as noted. However:
1. OPG has defined Exposure Control Levels (ECLs) and Administrative Dose Limits (ADLs) in its “Dose Limits and
Exposure Control” procedure to ensure that the CNSC effective dose limits are not exceeded (OPG 2006).
ECLs are set lower than ADLs to alert employees and supervisors that dose control measures are required to
ensure that the ADLs are not exceeded. For OPG-managed non-NEWs, the ECL and ADL are set at 100 μSv
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and 500 μSv per calendar year respectively.
2. The WWMF fence line is within the Bruce nuclear site and is not a public accessible fence. Any person at the
WWMF fence would be part of an authorized Bruce site activity.
3. The assumption that any non-NEW (under OPG management or otherwise) would spend 2000 hours a year (i.e.,
their full working time for the whole year) in the vicinity of a single location at the fence line is very conservative.
Therefore, in practice the dose to non-NEWs at or outside the WWMF fence is likely to be less than 100 μSv per
calendar year.
References:
AMEC NSS. 2011. Radiation and Radioactivity Technical Support Document. AMEC NSS Ltd. report for the Nuclear
Waste Management Organization NWMO DGR-TR-2011-06 R000. Toronto, Canada. (CEAA Registry Doc# 299)
OPG. 2006. Dose Limits and Exposure Control. Ontario Power Generation Procedure N-PROC-RA-0019 R004.
Toronto, Canada.

EIS 09-432

 Section 11.4.8,
Noise and
Vibration

Information Request:
In calculating %HA as per CSA (2005) adjustments are additive unless they pertain to the same type of adjustment in
which case the highest applicable adjustment is used. The following clause explains this:
“If more than one adjustment applies for the source type or character of a given single sound source, only the largest
adjustment shall be applied. However, time period adjustments are always added to the otherwise adjusted levels.”
Add the nighttime adjustment used in calculating DNL to any other applicable adjustment (not limited to a potential 10dB
adjustment for a quiet rural area).
Context:
Health Canada has suggested that the response to EIS-06-255 contains an incorrect interpretation of CSA (2005)
OPG Response:
In addition to the +10 dB adjustment for a quiet rural area, additional adjustments were included where appropriate for
specific sources. For example, a +5 dB adjustment was applied to noise sources that were considered tonal. However,
as the resulting noise levels at the receptor locations are not predicted to be tonal, the addition of the 5 dB adjustment
was not warranted as specified in Appendix A of CSA (2005), ”Adjustments for tonal character should only be applied
when the total sound is audibly tonal at the receiver location.” Therefore, the predictions of %HA are likely conservative.
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Reference:
CSA. 2005. Acoustics – Description, Measurement and Assessment of Environmental Noise – Part 1: Basic Quantities
and Assessment Procedures. Canadian Standards Association CAN/CSA-ISO 1996-1:05 (ISO 1996-1:2003).
EIS 09-433

 Section 10.1,
Biophysical
Environment
 Section 10.1.6,
Ambient
Radioactivity
 Section 11.4.6,
Radiological
Conditions
 Section 11.5.6,
Human Health

Information Request:
Resubmission of EIS 05-210, Part b:
Provide an explanation for why other radionuclides were not measured in the sites used for tritium and gross beta
monitoring. Provide any data not reported in the EIS and TSD on other radionuclides at the sites used for tritium and
gross beta monitoring.
Include an analysis of the effect of no data for other radionuclides at the tritium and gross beta monitoring sites on
uncertainty of the assessment.
Context:
From IR EIS 05-201: Cesium-137, cesium-134 and potassium-40 were measured in Lake Huron and cobalt-60, cesium134, cesium-137, potassium-40, strontium-90, iodine-129, technetium-99 and chlorine-36 were measured in surface
water samples from the railway ditches (TSD, page 81). However, no reported analyses were conducted on samples
taken from the sites used for tritium and gross beta monitoring.
The lack of data on other radionuclides from the tritium and gross beta sampling sites produces an uneven dataset with
higher uncertainty than would have been the case had other radionuclides been analysed on a routine basis from the
standard monitoring sites. An explanation for this situation, and an analysis of the effect the lack of data on other
radionuclides on uncertainty is required for the evaluation of the reliability, appropriateness and scientific credibility of the
assessment.
The response to the first submission of this IR was not sufficient.
OPG Response:
A review of existing data sources, literature, and history of radionuclides in the area surrounding the DGR Project
indicated that existing information on radiation and radioactivity was sufficient from an EA perspective. Therefore, a
radiological monitoring program specific to the DGR Project was not warranted and results from existing data sources
were relied on to characterize the environment. Year 2009 was used as the baseline year for describing the existing
conditions. The location of tritium and gross beta monitoring sites and the sampling results are provided in Section 6.6 of
the Environment Impact Statement (EIS) (OPG 2011).
In addition to tritium and gross beta results, monitoring samples from Lake Huron (close to the Bruce nuclear site) and
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the railway ditches had been analyzed for cobalt-60, cesium-137, cesium-134, potassium-40, strontium-90, iodine-129,
technetium-99 and chlorine-36. Historical results of monitoring in Lake Huron and the railway ditches show that
concentrations of these radionuclides were at background levels or less than the respective Minimum Detection Limits
(MDLs), and less than the respective Ontario Drinking Water Standards (MOE 2006). Since the results were consistently
at background levels or less than the respective MDLs, monitoring for other radionuclides was discontinued in Lake
Huron in 2000 and in the railway ditches in 2004. No changes on-site have occurred since these dates that would lead
to increases in concentrations for these radionuclides.
With the exception of monitoring in Lake Huron and the railway ditches, samples from the other monitoring sites were not
analyzed for cesium-137, cesium-134, potassium-40, strontium-90, iodine-129, technetium-99 and chlorine-36. These
locations are further afield and therefore concentrations would be less than samples taken from monitoring sites in Lake
Huron and the railway ditches. Values of less than 1 Bq/L gross beta activity were measured in the surface water
samples (BRUCE POWER 2010). Health Canada drinking water guidelines (HEALTH CANADA 2009) state that
“Compliance with the guidelines may be inferred if the measurements are less than 0.5 Bq/L for gross alpha activity and
less than 1 Bq/L for gross beta activity”. The radionuclides measured in Lake Huron and the railway ditches are beta
and gamma emitters. If elevated concentrations of these nuclides were present off-site, this would have been indicated
by higher gross beta concentrations than were actually measured.
CSA N288.4-10 (CSA 2010, Section 7.5.4) states “It might not be practical or necessary to measure all contaminants
(i.e., chemical or radiological substance) in all media.” The environmental measurements are consistent with
clause 7.5.4, Note (1) of the Standard, which indicates that “Where several contaminants contribute to a dose,
measurements used to estimate the dose should include contaminants that account for at least 70% of that dose. The
set of measured contaminants may be further reduced if the estimated dose is very small, for example less than 10% of
the relevant dose. Dose contributions from other contaminants may be based on modelled concentrations”.
The absence of monitoring of cesium-137, cesium-134, potassium-40, strontium-90, iodine-129, technetium-99 and
chlorine-36 does not lead to higher uncertainty in dose estimates. This is because these radionuclides are either at
background levels or at levels that are below MDL. Therefore, analyzing samples for these radionuclides would not
provide any information that could be used in dose assessments.
References:
CSA. 2010. Environmental Monitoring Programs at Class 1 Nuclear Facilities and Uranium Mines and Mills. Canadian
Standards Association N288. 4-10.
BRUCE POWER. 2010. Annual Summary and Assessment of Environmental Radiological Data for 2009. B-REP03419-00010 R000.
HEALTH CANADA. 2009. Guidelines for Canadian Drinking Water Quality: Guideline Technical Document –
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Radiological Parameters.
MOE. 2006. Ontario Regulation 169/03: Ontario Drinking-Water Quality Standards. Ministry of Environment.
OPG. 2011. OPG’s Deep Geologic Repository for Low and Intermediate Level Waste - Environmental Impact
Statement. Ontario Power Generation report 00216-REP-07701-00001 R000. Toronto, Canada. (CEAA Registry
Doc# 298)

EIS 09-439

 Section 10.1.3,
Groundwater
 Section 11.4.3,
Groundwater

Information Request:
Explain the derivation of horizontal hydraulic conductivities (KH) in PSR Table 4-4 from the DGR borehole testing results.
Specify the contributions of measurement errors versus formational heterogeneity to the variability found among the
boreholes.
Explain how the variability of measurements affects the site-scale numerical and computational models.
Context:
The confidence in hydrogeological models on a local, regional and basin-scale is strongly dependent on the choice of
hydrogeologic parameters. More detail and justification is needed regarding these choices.
The horizontal hydraulic conductivities (KH) reported for DGR boreholes generally vary by between 2 and 4 orders of
magnitude within the same unit (Hydrogeologic Modelling TSD, Figure 2.18). The base-case hydrogeological parameter
values used for regional-scale and site-scale modelling are discrete values without a measure of variability (PSR,
Table 4-4).
The hydrogeologic parameters used are based on the DGR borehole investigations (Descriptive Geosphere Site Model
Report) and are applied to both the regional-scale and site-scale numerical models. Field straddle-packer testing
intervals in the DGR boreholes vary from hole to hole and frequently cross formational boundaries.
OPG Response:
The derivation of average rock mass formation specific hydraulic conductivities is described in the Descriptive
Geosphere Site Model (DGSM) (INTERA 2011, Section 4.9; GEOFIRMA 2011). In this regard, Figure 2.18 in the
Hydrogeologic Modelling report (Sykes et al. 2011) is identical to that of Figure 4.88 in Section 4.2.9.1 of INTERA (2011).
Variability, as it influenced the designation of hydrostratigraphic units and average properties, is discussed by INTERA
(2011, Section 4.13). A statement of confidence in the estimated average formation hydraulic conductivities is provided
in Section 4.16.7 of INTERA (2011). Specific details on laboratory and in-situ testing methods are provided in
Sections 4.3.4 and 4.9.2.1, respectively, in INTERA (2011). In this regard, the interpretative methods and results of the
in-situ hydraulic borehole testing program are associated with the greatest confidence in the derivation of average
formation rock mass hydraulic conductivities. The basis for this statement includes: i) consistently low test interval
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compressibilities approximating that of brine; ii) explicit incorporation of pre-test borehole pressure history; iii) a testing
sequence requiring duplicate hydraulic tests in the same interval; iv) targeted short interval testing in DGR-6
(INTERA 2011, Section 4.9.2.2); and v) application of the nSIGHTS well test analysis code to obtain best fit matches
from pressure transient data to estimate average test interval hydraulic conductivities. As described below, the selected
average formation hydraulic conductivities derived from this testing are internally consistent with other independent sitespecific observations and natural analogues that provide an additional degree of assurance.
As stated in the Geosynthesis (NWMO 2011, Section 5.2.2.1), the KH estimates presented in the DGSM (INTERA 2011,
Section 4.9.2; Figure 4.88) are based on an assumption that the intervals tested are homogeneous. While in-situ
borehole hydraulic testing protocols attempted to avoid the inclusion of multiple formations or formation contacts within
the test intervals (10.2 to 30.7 m long), this could not be achieved in all circumstances. This is particularly the case in
situations where the test interval included a thin higher permeability aquifer unit, which can dominate the estimated test
interval hydraulic conductivity and, in certain instances, reflect an apparent large degree of variability (i.e., hydraulic tests
at or near the A1 or Guelph aquifers). The approach used to avoid such biases in selecting average formation hydraulic
conductivities within the near horizontally layered sedimentary sequence is described in INTERA (2011, Section 4.9.2.3).
Estimated average rock mass hydraulic conductivities for the vast majority of the sedimentary sequence were low and
representative of aquitard or aquiclude characteristics, as described in the hydrostratigraphic conceptual model for the
site (INTERA 2011, Section 4.15). This is particularly the case for the thick Ordovician cap rock shales and Trenton
Group carbonates, that are proposed to host and enclose the DGR, with estimated average hydraulic conductivities
typically less than 10-13 m/s and variability less than a factor of 3 (INTERA 2011, Sections 4.13.5 and 4.13.6). The
numerical analyses indicate that at such low hydraulic conductivities mass transport is diffusion dominant (estimated
Peclet number << 0.4), such that possible variability in observed properties would not affect predictions (Sykes et al.
2011, Section 7.2.5)
It is important to recognize that the average bedrock formation hydraulic conductivities are consistent with other
independent information gathered during site characterization studies that are indicative of a long-lived diffusion
dominant transport regime. This supporting evidence includes: i) the site specific natural analogue for solute migration
involving the 18O, Cl and Br natural tracer profiles (NWMO 2011, Section 4.4.1); ii) the site specific analogue examining
the generation and preservation of the abnormal formation under pressures (NWMO 2011, Section 5.4.7.4); iii) the low
effective diffusion coefficients (De < 10-11 m2/s; NWMO 2011, Figure 5.7); and iv) estimates of minimum age for helium ingrowth in the Ordovician shales between 250 and 260 Ma (Clark et al. 2013, submitted to Geology). Such evidence
provides a degree of verification and confidence that the selected formation properties, including hydraulic conductivity,
as described in Sykes et al. (2011), yield a constrained basis that contributes to an understanding of long-term
groundwater system behaviour and solute transport mechanisms at site, local and regional scales.
References:
Clark, I.D., T. Al, M. Jensen, L. Kennell, M. Mazurek, R. Mohapatra and K.G. Raven. 2013. Paleozoic-age brine and
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authigenic helium preserved in an Ordovician shale aquiclude. (Submitted to Geology).
GEOFIRMA. 2011. Compilation and Consolidation of Field and Laboratory Data for Hydrogeological Properties.
Geofirma Engineering Ltd. report TR-08-10 Rev. 1. Ottawa, Canada. (available at
http://www.nwmo.ca/dgrsitecharacterizationtechnicalreports)
INTERA. 2011. Descriptive Geosphere Site Model. Intera Engineering Ltd. report for the Nuclear Waste Management
Organization NWMO DGR-TR-2011-24 R000. Toronto, Canada. (CEAA Registry Doc# 300)
NWMO. 2011. Geosynthesis. Nuclear Waste Management Organization report NWMO DGR-TR-2011-11 R000.
Toronto, Canada. (CEAA Registry Doc# 300)
Sykes, J.F, S.D. Normani and Y. Yin. 2011. Hydrogeologic Modelling. Nuclear Waste Management Organization report
NWMO DGR-TR-2011-16 R000. Toronto, Canada. (available at www.nwmo.ca/dgrgeoscientificsitecharacterization)

EIS 09-445

 Section 13.4,
Confidence in
Mathematical
Models

Information Request:
Quantify the goodness-of-fit of the numerical model solutions to observed data in PSR Figures 4-48, 4-49, Figures 4-72
to 4-76.
Context:
The agreement between measured and calculated values is used to calibrate and verify models. The degree of this
agreement assists in the evaluation of the reliability of the model predictions.
When numerical model solutions are compared to observed data, the goodness-of-fit should be presented in
mathematical terms rather than subjective visual descriptions.
OPG Response:
The figures from the Preliminary Safety Report (PSR) (OPG 2011) cited in the Information Request relate to two
numerical modelling activities: i) the site-specific natural analogue assessment of environmental tracer migration
(numerical model: MIN3P); and ii) illustrative simulations to assess the hypothesis that observed Ordovician formation
under-pressures are related to the presence of an immiscible gas phase (numerical model: TOUGH2-MP). With respect
to the former, a more detailed discussion of the modelling approach is provided in the Geosynthesis (NWMO 2011,
Section 4.5). With respect to the latter, the hypothesis testing approach for application of numerical methods is
described in Sykes et al. (2011, Section 6.3.3). In both cases the intent of the numerical analyses was to provide
another more quantitative means to test and reveal the sensibility of interpreted groundwater system behaviour and
evolution. A discussion of the goodness-of-fit, the role of conceptual model uncertainty and adequacy of modelling
results in contributing to the assessment of environmental tracer migration (i.e., PSR Figures 4-48 and 4-49) is provided
in the Geosynthesis (NWMO 2011, Section 4.5.2.3 and 4.5.2.4). In this numerical approach a least squares approach is
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used within a parameter estimation (PEST) code to obtain the diffusion time that provides the best fit to the tracer data
profiles as described by OPG (2012, Section 2.4.4). A quantitative measure of goodness of fit for various TOUGH2-MP
simulations (PSR Figures 4-72 to 4-76) that estimates both the root mean square error (RMSE) and normalized root
mean square error (NRMSE) is provided in Table 1 below. In this regard, Figure 4-75 provides the best fit to the
observed formations heads.
Table 1: Root Mean Square Error (RMSE) and Normalized Root Mean Square Error
(NRMSE) for TOUGH2-MP Figures Illustrated in Preliminary Safety Report
PSR Figure

RMSE [m]

NRMSE

4-72

193.9

0.429

4-73

79.9

0.177

4-74

198.6

0.439

4-75

69.4

0.153

4-76

106.4

0.235

Further discussion of the modelling approaches and results in terms of uncertainties and confidence as related to model
adequacy and application was presented during the 2nd Technical Information Session (TIS) on October 11, 2012.
Discussion surrounding the usage and reliability of the numerical models MIN3P and TOUPH2-MP in the aforementioned
modelling activities is provided in Sections 2.3 and 2.4 of OPG’s written submission for the 2nd TIS (OPG 2012).
References:
NWMO. 2011. Geosynthesis. Nuclear Waste Management Organization report NWMO DGR-TR-2011-11 R000.
Toronto, Canada. (CEAA Registry Doc# 300)
OPG. 2011. OPG’s Deep Geologic Repository for Low and Intermediate Level Waste – Preliminary Safety Report.
Ontario Power Generation report 00216-SR-01320-00001 R000. Toronto, Canada. (CEAA Registry Doc# 300)
OPG. 2012. OPG Letter, A. Sweetnam to S. Swanson, “Deep Geologic Repository Project for Low and Intermediate
Level Waste – Submission for the October 11, 2012 JRP Technical Information Session #2”, CD# 00216-CORR-0053100142, October 3, 2012. (CEAA Registry Doc# 758)
Sykes, J.F, S.D. Normani and Y. Yin. 2011. Hydrogeologic Modelling. Nuclear Waste Management Organization report
NWMO DGR-TR-2011-16 R000. Toronto, Canada. (available at www.nwmo.ca/dgrgeoscientificsitecharacterization)
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Information Request:
Develop a modified version of the FRAC3DVS-OPG regional groundwater flow and solute transport model, and its
embedded site-scale sub-model, incorporating the following features:


Refined vertical discretization of hydrostratigraphic units 4A (Salina A1 Upper Carbonate) and 4B (Guelph Fm.) to
ensure explicit representation of their thicknesses and hydraulic properties as reported in the Descriptive Geosphere
Site Model (DGSM) report;



Revised hydraulic parameters for the Shadow Lake Fm. In order to reflect a continuous basal permeable unit across
the model domain;



Revised boundary conditions to ensure that observed hydraulic gradients and porewater velocities, both up-dip
(Guelph, Cambrian) and down-dip (Salina A1 Upper Carbonate), are reproduced at the site; and



Use of the modified regional groundwater flow and solute transport model to investigate performance metrics for
scenarios involving long-distance up-dip migration of radionuclides in the Guelph and basal clastic unit, and report
results. Use the modified embedded site-scale groundwater flow and solute transport sub-model to investigate tracer
migration for scenarios including that of hypothetical discrete fracture zones hydraulically connected to the
Cambrian/Shadow Lake Formations, and report results.

Context:
The Salina A1 Upper Carbonate unit and the Guelph, Cambrian/Shadow Lake Formations are thin, permeable layers
that represent potential preferential pathways for relatively rapid horizontal advective radionuclide transport away from
the repository site. In order to investigate the fate of radionuclides migrating laterally beyond the boundaries of the DGR,
and various near-field scenarios, the regional and embedded groundwater flow and transport models must faithfully
represent hydrogeological observations from these units.
OPG Response:
This Information Request (IR) is virtually identical to that in EIS-08-396. OPG responses to IRs EIS-08-396 and
EIS-08-397 (OPG 2013) provide a reasoned basis to understand how Geosynthesis and Safety Assessment numerical
analyses were performed to provide a joint assessment with respect to: i) groundwater system performance measures; ii)
preferential contaminant pathways and contaminant lateral mobility; and iii) the influence of undetected transmissive
discrete fracture zones connected to the over-pressured Cambrian non-potable aquifer. The results of these analyses
contribute to the DGR safety case and understanding that under normal evolutionary conditions dose consequence
resulting from DGR implementation are approximately 100,000 times less than the regulatory criterion (i.e., 0.3 mSv/a).
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Reference:
OPG. 2013. OPG Letter, W. Robbins to S. Swanson, “Deep Geologic Repository Project for Low and Intermediate
Level Waste – Submission of Responses to the Final Sub-set of Package #8 Information Requests”, CD# 00216-CORR00531-00171, March 15, 2013. (CEAA Registry Doc# 915)
EIS 09-451

 Section 10.1.8,
Noise

Information Request:
Explain whether the Larson Davis Model 720 Type 2 sound meter used for continuous ambient sound level
measurement meets current standard of practice in environmental noise monitoring.
Context:
The Type 2 Larson Davis sound meter does not represent “industry standard” because of the high noise floor.
ANSI/ISO/IEC Type 0 sound measurement instrumentation – “laboratory standard” – never goes into the field
ANSI/ISO/IEC Type 1 sound measurement instrumentation – “precision” – standard practice for use by consultants doing
environmental noise monitoring
ANSI/ISO/IEC Type 2 sound measurement instrumentation – “general purpose” – used for non-expert purposes, i.e. a
factory floor supervisor – not standard practice for use in environmental noise monitoring – old regulations considered
them minimum requirement, yet most jurisdictions are now disallowing their use.
OPG Response:
The Larson Davis 720 (LD720) is suitable for use as a noise monitor and is accepted by the Ontario Ministry of the
Environment (MOE) for establishing existing noise levels in urban, suburban or rural environments (e.g., receptor
locations R1 to R3). The LD720 meets the requirements of the MOE publication NPC 102 Instrumentation (MOE 1978)
and provides sufficient detail to characterize the noise environment. Although a Type 1 instrument could be used to
carry out the same monitoring program that was carried out for the DGR Project, it is standard practice to use these
instruments for the measurement of specific noise sources rather than simply monitoring ambient levels.
In addition, a Type 1 instrument may be used to monitor noise levels in a remote environment where the existing noise
levels are anticipated to be low due to the lack of anthropogenic noise sources and human activity. The monitoring
locations used for the DGR Project are not considered to be remote and there is sufficient human activity in the area that
the existing noise levels are consistent with the MOE definition of a Class 3 environment as summarized in NPC 232
(MOE 1995). Furthermore, the use of a Type 1 instrument would not change the conclusions presented in the
Atmospheric Environment Technical Support Document (TSD) (GOLDER 2011).
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References:
GOLDER. 2011. Atmospheric Environment Technical Support Document. Golder Associates Ltd. report for the Nuclear
Waste Management Organization NWMO DGR-TR-2011-02 R000. Toronto, Canada. (CEAA Registry Doc# 299)
MOE. 1978. Instrumentation. Ministry of the Environment Publication NPC-102. (Part of Model Municipal Noise
Control By-Law - Final Report).
MOE. 1995. Sound Level Limits for Stationary Sources in Class 3 Areas (Rural). Ministry of the Environment
Publication NPC-232.
EIS 09-453

 Section 11.4.8,
Noise and
Vibration

Information Request:
Explain whether modelling of noise from intake and exhaust fans incorporated the large variability of noise from such
fans.
Explain mitigation of intake and exhaust fan noise in more detail than is presented in Table 7.8.2-1 of the EIS.
Context:
Fans are often the primary noise source at operating industrial facilities and they operate 24/7. Mine head shaft
ventilating equipment (#1 “forced draft” – FD – pressuring (blowing) air down the intake shaft, and also #2 “induced draft”
– ID – extracting (sucking) air up the exhaust shaft) is provided by “blowers”. A blower consists of a fan, a blower casing,
a motor and some drive belts. Different types of fans exist (e.g. centrifugal, vane-axial), and different flow control designs
exist (e.g. variable inlet guide vanes, inlet dampers), but mostly all fans are tonal.
At this stage of the review, the manufacturer / model / operating condition of the fan and the blower have presumably not
yet been selected by the proponent. Different fans can range +/– 20 decibels in octave bands. Therefore, information is
required regarding the assumption used in the model - “average” noisy fan, a “louder” fan, etc.
It is noted that silencers do not eliminate tone.
OPG Response:
The modelling of the intake and exhaust fans did not include any variability with respect to noise emissions. The model
was based on maximum sound power levels (i.e., sound power equaled 125 dBA for the fresh air raise) in accordance
with Table G2.1-1 in Appendix G of the Atmospheric Environment Technical Support Document (TSD) (GOLDER 2011).
Data for the fans was based on measured data of fans with similar operating parameters (e.g., flow, pressure and fan
type) at a mine in Northern Ontario. By providing the maximum sound power levels for each fan, manufacturers will be
able to easily identify whether or not a fan can achieve the sound power specification and incorporate additional noise
control into the design of the fan if needed. Based on the results presented in the Atmospheric Environment TSD
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(GOLDER 2011, Section 8.3.4) no additional mitigation measures were required for the fans as part of the noise
assessment for the DGR Project. Mitigation described in the EIS (OPG 2011, Table 7.8.2-1), “Fans maintained in good
working order”, would be achieved through implementation of a preventive and corrective maintenance program,
incorporating the manufacturer’s recommendations.
References:
GOLDER. 2011. Atmospheric Environment Technical Support Document. Golder Associates Ltd. report for the Nuclear
Waste Management Organization NWMO DGR-TR-2011-02 R000. Toronto, Canada. (CEAA Registry Doc# 299)
OPG. 2011. OPG’s Deep Geologic Repository for Low and Intermediate Level Waste - Environmental Impact
Statement. Ontario Power Generation report 00216-REP-07701-00001 R000. Toronto, Canada. (CEAA Registry
Doc# 298)

EIS 09-454

 Section 11.4.8,
Noise and
Vibration

Information Request:
Explain the plans for mitigation of intermittent noise to be generated during site preparation and construction.
Clarify and confirm that OPG intends to adhere to municipal noise bylaws regarding restriction of operations.
Context:
An unvarying noise can become background for receptors. An intermittent noise, such as during construction is received
very differently, e.g., disruption of sleep.
OPG Response:
The Atmospheric Environment Technical Support Document (TSD) (GOLDER 2011, Section 8.3.3) predicts adverse
noise effects during the site preparation and construction phase would occur at receptor R2 (Baie du Doré), located
within the LSA (refer to Figure 1 below). As described in Section 9.2 of the submission for Technical Information Session
(TIS) #3 (OPG 2013), a total of four residences (R2 and three nearby residences) are in an area where project noise
levels would be greater than existing noise levels based on current modelling. The project-related change relative to
baseline noise levels at R1 would be of low magnitude (i.e., perceptible), would occur only 24% of the time, and would
occur primarily during night-time hours. As discussed in OPG’s written submission for the JRP’s TIS #2 (OPG 2012) the
noise predictions were based on conservative assumptions such as not taking credit for any natural screening and using
low wind speeds.
The noise assessment of the DGR Project was completed considering mitigation measures integral to the design. For
example, all equipment will be fitted with appropriate silencers and be maintained in good working order.
Planned actions that will further contribute to reduced noise levels include:
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Near-surface blasting during only daylight hours – The Project will use best practices for blasting and has
already made a commitment to day-time blasting for near surface use. However, this represents a limited
amount of blasting as the first 10 to 15 m of the shafts will be opened mechanically (i.e., without explosives).
The next 15 to 20 m will be developed using explosives only during daytime hours. Once shaft development is
beyond this point, and the headframe is in place, noise effects at off-site receptors due to shaft sinking are not
anticipated.



Noise Screening – Natural vegetation will be retained as much as possible. OPG also plans to plant additional
trees for visual screening of the rock pile and these will also provide additional noise screening. Finally, the
design of the DGR Project includes the use of low material berms at selected areas along the perimeter of the
site. These aspects will collectively assist in reducing off-site noise.

OPG does not anticipate that additional mitigation measures specifically for noise will be necessary; however, in the
event that there is a need, the following options could be considered:


Alternatives to equipment back-up alarms – A concession could be sought from the Ministry of Labour to
substitute flashing lights for audible back-up alarms on equipment, or consideration could be given to broadband
alarms.



Alter waste rock pile configuration – As discussed during the TIS #2 presentation, the waste rock management
pile will be constructed in such a way as to minimize the noise impacts on the closest receptors. Further
modifications, such as the use of acoustical berms, could be included along the perimeter of the pile at each lift if
required.

Noise monitoring is included in the environmental assessment follow-up monitoring program to confirm the predicted
noise levels and to identify the need for implementation of mitigation.
Site preparation, construction and operation of the DGR facility will be compliant with the Municipality of Kincardine noise
By-Law (No. 2008-076).
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Figure 1: Project Noise Levels – Construction (dBA)
References:
GOLDER. 2011. Atmospheric Environment Technical Support Document. Golder Associates Ltd. report to Nuclear
Waste Management Organization NWMO DGR-TR-2011-02 R000. Toronto, Canada. (CEAA Registry Doc# 299)
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OPG. 2012. OPG Letter, A. Sweetnam to S. Swanson, “Deep Geologic Repository Project for Low and Intermediate
Level Waste – Submission for the October 11, 2012 JRP Technical Information Session #2”, CD# 00216-CORR-0053100142, October 3, 2012. (CEAA Registry Doc# 758)
OPG. 2013. OPG Letter, A. Sweetnam to S. Swanson, “Deep Geologic Repository Project for Low and Intermediate
Level Waste – Submission for the March 20, 2013 JRP Technical Information Session”, CD# 00216-CORR-0053100173, March 12, 2013. (CEAA Registry Doc# 912)

EIS 09-456

 Section 8.3,
Operation

Information Request:
Provide information on where Health, Safety and the Environment (HSE) as well as Communications would fit within the
organization chart in Figure 4.14.2-1. Provide information regarding how HSE and Communications would be integrated
across the 10 management functions arranged across the bottom of the organization chart.
Context:
Operation of the DGR facility in a manner that will “provide some assurance that the facility could be operated safely and
in accordance with the Nuclear Safety and Control Act and its regulations” must include the explicit inclusion of HSE and
Communication functions within the management structure.
The response to the first submission of IR EIS-05-213 was not sufficient.
OPG Response:
OPG’s and its Nuclear Waste Management Division’s (NWMD) organization charts have changed since Figure 4.14.2-1
in the Environmental Impact Statement (OPG 2011a) was submitted. The organization is no longer structured with the
same ten management functions displayed in this figure. In 2012 for example, the Engineering organization was
transferred to report directly to OPG’s Chief Nuclear Engineer and continues to provide support to NWMD through a
dotted-line reporting relationship.
OPG is currently undergoing a Business Transformation which involves further reorganization into centre-led business
functions. Under this model, the support functions of Health, Safety and Environment (HSE) and Communications are
provided through centre-led groups to the Nuclear Waste Management Division operating organization. Below is an
organization chart which indicates that the support functions have a dotted-line reporting relationship to the NWMD
organization.
However, it is critical to note that ensuring that the DGR facility will operate in accordance with the Nuclear Safety and
Control Act and its regulations is not accomplished through a specific organizational chart but rather through its
governance structure.
The NWMD Vice-President reports directly to the Chief Nuclear Officer of OPG. As such, NWMD is governed by the
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Nuclear Management System Charter, N-CHAR-AS-0002 (OPG 2011b). That charter then provides authority to the
Nuclear Waste Management system contained within W-PROG-WM-0001 “Nuclear Waste Management” which provides
the framework for the nuclear waste program within OPG. This program document “establishes the overall system for
NWMD and incorporates, directly or by reference, the controls necessary” (OPG 2012, Section 1.1) for compliance with
several standards.
Within that program document, the controls and measures in place to manage Health, Safety and the Environment are
fully documented. The program document also provides a link to N-STD-AS-0013 (OPG 2009), External
Communications for a managed system with respect to Communications.
As NWMD and OPG move towards the operational phase of the DGR, it is conceivable that organizational structures
may change again. However, a governance structure will always be in place, regardless of the organization layout, that
will ensure that the facility is operating under the requirements of the Nuclear Safety and Control Act.

Nuclear Waste Organization (with
Centre‐Led Business Unit Support)

Vice‐President, NWMD
Director, Low &
Intermediate
Level Waste

Manager, L&ILW

Director Used
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Operations
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References:
OPG. 2009. External Communications. Ontario Power Generation document N-STD-AS-0013.
OPG. 2011a. OPG’s Deep Geologic Repository Project for Low and Intermediate Level Waste – Environmental Impact
Statement. Ontario Power Generation report 00216-REP-07701-00001 R000. Toronto, Canada. (CEAA Registry
Doc# 298)
OPG. 2011b. Nuclear Management System Charter. Ontario Power Generation document N-CHAR-AS-0002.
OPG. 2012. Nuclear Waste Management. Ontario Power Generation Program document W-PROG-WM-0001.
EIS 09-457

 Section 16,
Follow-Up
Program

Information Request:
Describe plans to monitor waste degradation rates (gas consumption, generation) within the sections of the repository to
be closed off during operations in order to verify the EIS predictions on this matter.
Context:
The response to EIS 01-32 does not contain sufficient information concerning follow-up plans to monitor waste
degradation rates within sections of the repository that will be closed off during operations.
The EIS Guidelines state that “The follow-up program must be designed to incorporate … real time data which would
consist of observed data gathered in the field. As part of the follow-up program, the proponent must describe the
compliance reporting methods to be used, including reporting frequency, methods and format.”
It is understood that detailed plans for information requests such as this are part of the Operating Licence application that
must be submitted prior to operation, and that availability of specific test procedures to use for data gathering may be
only preliminary at this time. These factors should not, however, prevent OPG from providing detailed monitoring plan
information that is not currently covered in the EIS.
Compliance reporting methods, including frequency and formatting throughout the known period of measurement (“at
least 10 years into the operations phase” in the case of closed panel measurement sites), are not dependent upon
specific measurement techniques and can be better described at present.
OPG Response:
The three types of measurements that would be undertaken for monitoring of waste degradation rates are given in
OPG’s response to Information Request (IR) EIS-01-32 (OPG 2012).
1) Placement of (non-radioactive) waste materials in monitored in-situ test boreholes at the repository horizon.
2) Periodic measurements of gas composition at exits of some waste-filled and ventilated rooms.
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3) Measurements of conditions in the first closed panel.
These measurements will be used to help verify postclosure gas models and support key input parameters in these
models such as waste degradation rates. These verification measurements would support the eventual application for a
decommissioning licence. They are not intended as compliance monitoring for operations, which is described in the EA
Follow-Up Monitoring Program (NWMO 2011), including Tables 4b, 5b and 6.
The first closure walls would be erected in approximately 10 years after start of waste emplacement when all rooms in
Panel 2 were filled (i.e., after 2030).
Measurements on the closed sections of the repository would need to be conducted through a closure wall. Given that
the closure walls could be up to 20 m thick, and that they must retain their blast-resistance design basis, there will be
limitations on what can be measured. The specific measurements would be selected from methods available at that
time. Gas and water samples from the far side of the closure wall would be obtained through appropriately-designed
sampling tubes.
An outline of the monitoring plans is described below and summarized in Table 1. It is based on the measurements
being conducted in the Finnish large scale Gas Generation Experiment (GGE) (Small et al. 2008). The GGE started in
1997 to investigate the gas generation from microbial degradation of organics and corrosion of metals in the low-level
waste disposed of in the Finnish VLJ repository. It is a sealed and monitored 20 m3 steel case within the Finnish VLJ
repository, rather than an actual section of the repository, but it nonetheless provides a good basis for the types of data
that would be useful.
In the closed DGR panel, monitoring will follow the evolution from aerobic to anaerobic conditions, and the initial period
of gas consumption, generation and water accumulation. The atmosphere in the closed panel would be sampled to
determine its composition. The frequency of sampling would likely be similar to that for the GGE: important gases such
as CH4, CO2, H2, and O2 determined on a quarterly basis, and secondary gases such as N2, N2O, H2S, CO, C2H4 and
C2H6 on an annual basis. The average gas generation or consumption rate could then be estimated based on the
difference of the amount of gas during a given period. Gas pressure, and also humidity and temperature, would be
monitored if practical. It is expected that the gas composition would change significantly over the first decade, and then
stabilize into a slow change. The rate of measurements could then be reduced.
The monitoring would also follow the evolution of radioactivity in the gas state. Measurements would be undertaken
quarterly on the H-3 and C-14 in gas phase, in conjunction with the gas composition measurements. Other
radionuclides, and the speciation of the H-3 and C-14, would be tested initially as well.
Since the repository will be graded towards the shafts, any extensive free water in the closed panel will likely collect next
to the closure wall in the closed panel. Water levels at this point can be measured to determine the amount of water in
the closed panel. The water can be sampled on a 6-month basis, a frequency similar to the GGE, for key parameters
such as pH, electrical conductivity and dissolved oxygen, and for major cations and anions such as Ca+, K+, Na+, Mg+,
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Fe2+, Cl-, SO42-, NO3-, HS- and total dissolved solids. Microbial activity could be monitored indirectly by analysis of
volatile fatty acids and dissolved organic carbon, similar to the GGE. In addition, concentrations of H-3 and C-14 in the
water would also be measured. The frequency of measurements would be reduced as these levels stabilize.
The results of these measurements, and in particular their change with time, can be interpreted in terms of overall waste
degradation and gas generation rates.
Table 1: Outline Monitoring Plan for Closed Panel
Measurement

Frequency

Comment

Gas composition
and pressure

Quarterly initially

Monitor evolution of important gases, notably: N2, O2,
CH4, CO2, H2. Minor gases could be evaluated on a
less frequent (e.g. annual) basis.

Radioactivity in gas

Quarterly initially

Monitor evolution of radioactivity levels in the gas
phase, notably H-3 and C-14. Other radioactive
isotopes could be tested for at least initially. The
speciation of the H-3 and C-14 would also be tested at
least initially.

Composition of
water

Every 6 months
initially

Monitor evolution of water within the closed panel. This
would include major chemical components,
radioactivity, water level (if practical), and possibly
indicators of microbial activity.

References:
NWMO. 2011. DGR EA Follow-up Monitoring Program. Nuclear Waste Management Organization document NWMO
DGR-TR-2011-10 R000. Toronto, Canada. (CEAA Registry Doc# 299)
OPG. 2012. OPG Letter, A. Sweetnam to S. Swanson, “Deep Geologic Repository Project for Low and Intermediate
Level Waste – Submission of Responses to Information Requests”, CD# 00216-CORR-00531-00108, March 9, 2012.
(CEAA Registry Doc# 363)
Small, J., Nykyri, M., Helin, M., Hovi, U., Sarlin, T. and M. Itavaara. 2008. Experimental and Modelling Investigations of
the Biogeochemistry of Gas Production from Low and Intermediate Level Radioactive Waste. Applied Geochemistry 23,
pp.1383-1418.
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Information Request:
Provide a conceptual public consultation plan for the site preparation and construction phases of the project.
Context:
The DGR Project will affect a diverse stakeholder base with a variety of needs, concerns and levels of awareness. It is
expected that there will be a direct connection between the results of public consultation and the environmental
management system.
OPG Response:
The Communication Plan – OPG’s Deep Geologic Repository Project for Low & Intermediate Level Waste (CEAA
Registry Doc# 454), submitted with OPG letter dated May 9, 2012 (OPG 2012), is the going-forward consultation plan for
OPG’s DGR for L&ILW. It includes planned engagement activities during the site preparation and construction phases of
the project. The plan indicates that communications will continue to be developed in a manner that “ensures citizens are
apprised of the general nature and characteristics of the anticipated effects on the environment and health and safety of
persons during site preparation and construction and subsequent phases of the project.”
The communication plan includes the following components: Overview; Objectives; Responsibilities; Target Audience;
Public and Media Opinion; Public Information Program; Communication Calendar; and Evaluation Process. The plan
also meets expectations of CNSC Regulatory Document (RD/GD-99.3) “Public Information and Disclosure” to meet the
requirements for a public information program.
Consistent with public communications undertaken throughout the course of the DGR Project, specific engagement
strategies during the site preparation and construction phases will continue to use a multitude of communication methods
and tools to inform persons living in the vicinity of the site of the general nature and characteristics of the anticipated
effects on the environment, health and safety of persons during site preparation and construction. Planned
communication tools and activities include: Public Notifications; Stakeholder Briefings and Presentations; DGR Project
Newsletters; Fact Sheet/Brochure; DGR Website; DGR Mobile Exhibit; Advertorials; Open Houses/Community
Information Sessions; Media briefings; Employee Communication; and Issue Management and Tracking.
As stated in OPG’s written submission for the JRP Socio-economic Technical Information Session (OPG 2013,
Section 2), the content of the communication activities planned during site preparation and construction will reflect
project activities and progress, mitigation efforts and their effectiveness, and the results of monitoring activities
undertaken to confirm predicted effects. As an example, those living in the general vicinity of the DGR would be notified
of activities such as the starting of blasting and the presence of large equipment on area roads during harvesting season.
The results of follow-up monitoring for conventional air quality, surface water quality, aquatic habitat, groundwater
quality, the results of public attitude research, and the results of any other undertakings as a result of the regulatory
approvals process will also be communicated. A broad range of engagement opportunities will be provided for key
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stakeholders and members of the public and First Nations and Métis communities to become updated, ask questions,
provide meaningful comment, and raise concerns about key DGR activities, milestones and decisions. Requests for
information and concerns from the public will continue to be addressed in a timely manner. Details of future engagement
strategies can also be found in the Preliminary Safety Report (OPG 2011, Chapter 12).
References:
NWMO. 2011. Communication Plan – OPG’s Deep Geologic Repository Project for Low & Intermediate Level Waste.
Nuclear Waste Management Organization document DGR-PLAN-08510-0004 R0. Toronto, Canada. (CEAA Registry
Doc# 454)
OPG. 2011. OPG’s Deep Geologic Repository for Low and Intermediate Level Waste - Preliminary Safety Report.
Ontario Power Generation report 00216-SR-01320-00001 R000. Toronto, Canada. (CEAA Registry Doc# 300)
OPG. 2012. OPG Letter, A. Sweetnam to S. Swanson, “Deep Geologic Repository Project for Low and Intermediate
Level Waste – Information Request Package #2 Acknowledgment”, CD# 00216-CORR-00531-00114, May 9, 2012.
(CEAA Registry Doc# 447)
OPG. 2013. OPG Letter, A. Sweetnam to S. Swanson, “Deep Geologic Repository Project for Low and Intermediate
Level Waste – Submission for the March 20, 2013 JRP Technical Information Session”, CD# 00216-CORR-0053100173, March 12, 2013. (CEAA Registry Doc# 912)

EIS 09-459

 Section 2.2,
Public
Participation and
Aboriginal
Engagement
 Section 6.3,
Stakeholders

Information Request:
Confirm that an OPG representative(s) attended the Community Consultation Advisory Group (CCAG) meetings. Provide
any records (unofficial) such as memos, minutes, or notes produced by the OPG representative.
Context:
A Community Consultation Advisory Group (CCAG) can provide the most effective means of addressing community
concerns during the planning and operational phases of a project. The JRP requires more specific information on the
effectiveness of the DGR CCAG than has been provided in the response to EIS-05-205 in order to evaluate the
community input into the project.
The response to EIS-05-205 states that "Official meeting notes are not prepared for these meetings." On page 2-50 of
the EIS it is stated that “A sample of the minutes from these meetings is provided in Appendix D13." This was not
actually provided.
Such records would provide clarity and confidence in the degree of community involvement in the planning process.
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OPG Response:
The Community Consultation Advisory Group (CCAG) meetings are primarily focused on information sharing activities, in
order to keep Bruce County mayors updated and informed regarding developments associated with OPG’s DGR Project.
Meetings provide an update on progress made with field work, design and engineering, community engagement and
information-sharing activities, and the regulatory approvals process and associated progress. An agenda is developed in
advance and appropriate presentation materials are developed as a discussion guide. This is not a decision-making
body but rather a venue for exchange of information to ensure County mayors are informed and able to address any
constituent concerns in their municipalities. Mayors provide input to the group on questions or concerns raised by
community members. This advice has been used from time to time to correct misinformation or develop communications
materials to be shared in the community to clarify a concern or question.
There have been sixteen meetings of the CCAG between September 13, 2005 (inaugural meeting) and the end of 2012.
Representation at the meetings includes OPG public affairs staff, OPG executives and NWMO staff.
There are no notes of meetings, official or otherwise, for meetings held between 2005 and 2008. For eight of nine
meetings held between 2009 and the end of 2012, unofficial meeting notes were prepared by an attendee of the
meetings. These notes are considered unofficial in that they were not reviewed or approved by other attendees. The
unofficial notes for these meetings are provided below. There were no notes taken for the CCAG meeting held on
April 20, 2011.
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Information Request:
Provide information concerning the safety hazards associated with operations at the Western Waste Management
Facility (WWMF) that may compromise the health and safety of the public, workers and the environment.
Context:
From IR EIS 04-149: Section 1.2.1 of the EIS, page 1-2 states that: “The DGR Project is proposed because… it provides
a greater margin of safety than the existing facilities...”; and “…it provides a long-term management method for waste
streams .. and (it) will do so in the absence of institutional controls.”
Little information regarding the “margin of safety” of existing facilities (i.e., WWMF) and/or safety hazards existing at the
WWMF is provided to validate why the DGR is necessary other than that, through underground placement, no
institutional controls (after 300 years) may be required to maintain safe material management.
The OPG response to this IR was not adequate. Specific information regarding hazards, case examples and operational
safety conditions existing at the WWMF is required.
OPG Response:
As stated in OPG’s response to EIS-04-149 (OPG 2012), the potential safety hazards from the operation of the Western
Waste Management Facility (WWMF) can be both radiological and industrial in nature. The WWMF Safety Report
(OPG 2009) documents public (and worker) dose calculations for normal and abnormal operating conditions as well as
postulated accident conditions, and forms a conservative, bounding safety case for the WWMF.
The safety case for the WWMF is built around the fact that systems, structures and components (SSCs) have a finite
design life. Continuous aging management activities of SSCs, such as buildings housing low and intermediate level
waste (L&ILW), as well as containers containing L&ILW are required. As the age of the SSCs increases past the design
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life, safety margins decrease, relying on aging management activities to ensure continued safe operation. The scope of
this required maintenance increases with time and continues to expose workers to the radiological and industrial hazards
associated with the maintenance activities.
Historically, since operation of the WWMF began in 1974, there have been no doses to the public or to workers that
exceed regulatory dose levels. Accidents that have occurred at the site are industrial in nature, and include events such
as small non-radiological spills, and minor employee injuries.
With respect to industrial hazards, existing industrial hazards at the WWMF pertain to lifting and stacking waste
containers, working with heavy machinery (fork-lifts etc.), working with electrical tools/equipment, working at heights,
working in a noisy environment and working with chemicals. All waste handling and maintenance activities are
performed in accordance with Ontario’s Occupational Health and Safety Act (OHSA) requirements and OPG’s approved
work practices. After the waste is permanently emplaced in the DGR, no further waste handling, or aging management
activities will be required, which will effectively eliminate hazards associated with these activities.
With respect to potential radiological releases, the bounding postulated accident scenario documented in the WWMF
Safety Report is a fire in one Low Level Storage Building (LLSB). During the postclosure period, once the waste is
permanently emplaced in the DGR, the risk of a fire releasing radioactivity to the environment will be effectively
eliminated, therefore increasing the safety margin. Other postulated surface-based accident scenarios (such as
tornadoes, or thunderstorms) would not affect waste emplaced in the DGR, again, increasing the safety margin relative
to the WWMF.
IAEA Safety Standard SSR-5 “Disposal of Radioactive Waste” (IAEA 2011, Section 1.6) states, “The preferred strategy
for the management of all radioactive waste is to contain it (i.e. to confine the radionuclides to within the waste matrix,
the packaging and the disposal facility) and to isolate it from the accessible biosphere.” Permanent emplacement of the
wastes in a DGR where they are separated from the biosphere by multiple geological barriers is a safer solution over the
long term than is the current method of storage at the WWMF.
Table 1 below provides a comparison of hazards for the case without a DGR and with a DGR.
Table 1: Comparison of Hazards at WWMF and DGR
Hazard

WWMF with no DGR

WWMF plus DGR

Worker conventional hazard due
to the handling of large packages

Multiple instances of handling
each package as required by
container and building aging
management.

Reduced since packages are
handled once for transfer to the
DGR.

Worker radiological dose due to

Multiple radiological exposures
as a result of the need for

Reduced since packages are
handled once for transfer to the
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the handling of waste packages

multiple instances of handling
each package as required by
container and building aging
management.

DGR.

Public dose due to air emissions

Low doses from incinerator
emissions and waste package
off-gassing.

Incinerator emissions
unchanged.
Package off-gassing emissions
are reduced due to reduced
handling as well as underground
panels are sealed off.

Public dose due to water
emissions

Low doses from tritium in shallow
groundwater plume at site

Shallow groundwater source
term is removed as packages
are transferred underground.

Natural hazards, such as
tornados, high winds, lightning

Low risk.

Lower risk as wastes are isolated
by 680 m of rock.

Seismic hazard

Low risk due to low seismicity of
area.

Similar low risk. Effects
underground are generally lower
than at surface such that direct
consequences are likely lower,
but liner damage due to
excessive shaking may lead to
risk of underground flooding until
shafts are sealed.

Accidents such as container
breach or fire

Low risk. LLSB fire is bounding
accident.

Lower risk. A room fire is a
similar bounding accident, but
eventually wastes are fully
confined in a closed panel.

Impacts from Bruce site
accidents

Low risk

Lower risk as wastes are isolated
by 680 m of rock.

Malevolent acts

Low risk

Lower risk as wastes are isolated
by 680 m of rock and are less
accessible

Page 66 of 78

Attachment to OPG Letter, Allan Webster to Dr. Stella Swanson, “Deep Geologic Repository Project for Low and Intermediate Level Waste –
Submission of Responses to the Second Sub-set of Package #9 Information Requests”, CD# 00216-CORR-00531-00180
IR#

EIS Guidelines
Section

Information Request and Response

References:
IAEA. 2011. IAEA Safety Standards SSR-05, Disposal of Radioactive Waste.
OPG. 2009. Western Waste Management Facility – Safety Report. Ontario Power Generation report W-SR-0132000001 R02. Toronto, Canada.
OPG. 2012. OPG Letter, A. Sweetnam to S. Swanson, “Deep Geologic Repository Project for Low and Intermediate
Level Waste – Submission of Responses to the Final Sub-set of Package #4 Information Requests”, CD# 00216-CORR00531-00143, September 28, 2012. (CEAA Registry Doc# 759)
EIS 09-468

 Section 10.2.1,
Economy
 Section 11.5.1,
Economy

Information Request:
Describe the plans/measures in place to provide opportunity and training for Aboriginal persons during all phases of the
DGR project.
Context:
The response to EIS 05-221 did not address this aspect of the IR.
OPG Response:
OPG’s First Nation and Métis Relations Policy (OPG 2012) ensures that all business units make provisions for
employment and business contracting opportunities.
Recruitment
The estimated operating workforce for the DGR project is approximately 40 full-time equivalent positions. OPG
recruitment is primarily through external job postings on OPG’s career website mypowercareer.com, and well as local
papers. OPG’s on-line applicant tracking tool also has the capability to gather information on candidates who are from
the employment equity designated groups through a voluntary pre-screening question. In addition, OPG’s sourcing
campaign for any open positions can be targeted to certain employment equity designated groups to ensure we have an
inclusive talent pool. OPG is connected with support organizations in the province that assist with matching qualified
Aboriginal applicants to jobs. OPG welcomes and encourages members of designated employment equity groups.
Procurement
Construction workforce requirements during the site preparation and construction phase, and during peak years in the
decommissioning phase, range between 80 and 200 people. Workforce requirements during these phases will be filled
through contracting for services. The DGR procurement process will be guided by Supply Chain policies and
procedures. The objective is to manage the acquisition of goods and services in a manner that achieves the lowest total

Page 67 of 78

Attachment to OPG Letter, Allan Webster to Dr. Stella Swanson, “Deep Geologic Repository Project for Low and Intermediate Level Waste –
Submission of Responses to the Second Sub-set of Package #9 Information Requests”, CD# 00216-CORR-00531-00180
IR#

EIS Guidelines
Section

Information Request and Response
cost of ownership, while matching the needs with marketplace capabilities.
At times, OPG assures economic benefits from selected projects through negotiated agreements with First Nations or
Métis communities. These are typically associated with large scale construction projects for hydro-electric developments
in northern Ontario.
For the DGR project, OPG has offered to work with local First Nations and Métis communities to develop mechanisms to
assure economic benefits through employment, training and business opportunities arising from the Project, and other
OPG activities in the area. These matters are under consideration by the local First Nations and Métis communities.
Reference:
OPG. 2012. First Nation and Métis Relations Policy. OPG Policy OPG-POL-0027.

EIS 09-470

 Section 10.1.4,
Terrestrial
Environment
 Section 11.4.1,
Geology and
Geomorphology

Information Request:
Provide the assessment of extractable organic compound concentrations relative to MOE criteria from soils sampled at
Site 28. Provide results of recommended further assessment work for soils at Sites 1 and 48.
Context:
The response to IR EIS 05-219 states that during Phase II Environmental Site Assessments investigations soil samples
were taken at sites within or near the proposed DGR Project Area. At Site #28 all TPH results were far below the MOE
Guideline criteria. Extractable organic compounds were also analyzed in these samples but no evaluations are provided.
It is also stated that further assessment work was recommended at Sites #1 and 48.
OPG Response:
Sites #1 (Former Construction Landfill), located within the DGR Project Site, and #28 (Waste Chemical Transfer Facility)
and #48 (Spent Solvent Treatment Facility), located outside the DGR Project Site, will not be disturbed during site
preparation and construction activities.
The results of the soil analyses at Site #28 are provided in Attachment 1 (KINECTRICS 2000, Table 5.18-4).
Further assessment work on Sites #1 and #48 was recommended in the Phase II, Part I report (KINECTRICS 2000) to
assess potential impacts. CH2M Hill presented the results of further assessment conducted in 2001 of select sites
including Site #1 and Site #48. (CH2M HILL 2002). The site plan and results of the soil analyses at Site #1 are provided
in Attachment 1 (CH2M HILL 2002, Figure 5.1 and Tables 5.2 to 5.5).
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Site #1 (Former Construction Landfill) (CH2M HILL 2002, Section 5.3)
Soil samples were submitted for laboratory analysis based on the recommendation of the Kinectrics Phase II (Part 1)
Environmental Site Assessment Report (KINECTRICS 2000). Kinectrics had identified soil concentrations exceeding the
MOE Guideline criteria (MOE 1997, Table B) for boron and copper at Site #1. No other soil exceedances were found in
the previous investigation. Sample analysis included:


Four soil samples, collected from or above the water table or from the native peat material were analyzed for
volatile organic compounds (VOCs), including benzene, toluene, ethylbenzene and xylenes (BTEX)
(Attachment 1, Table 5.2).



An additional three soil samples were analyzed for Total Petroleum Hydrocarbons (TPH) and BTEX parameters
(Attachment 1, Table 5.3).



Ten soil samples were submitted for metals analysis, from borehole and monitoring well locations. The samples
were collected from the sand fill at locations within the landfill where odour or staining was noted, and from
native soils at the north end of the landfill above the water table (Attachment 1, Table 5.4).



Six soils samples were submitted for anions analysis (Attachment 1, Table 5.5).

The results of the soil sample analyses indicated:


Levels of BTEX were detected slightly above the laboratory estimated quantitative limits (EQL) of 0.002 µg/L in
all samples analyzed for VOCs (Attachment 1, Table 5.2), but several orders of magnitude below the MOE
Guideline criteria. EQL is defined as the lowest concentration that can be reliably achieved within specified limits
of precision and accuracy during routine laboratory operating conditions (Jones and Clarke 2005). All BTEX
analyses results were below the EQL (0.02 µg/L) for the samples analyzed for TPH (Attachment 1, Table 5.3).



Trichloroethylene (TCE) was detected at the EQL in one sample (CL1 20 01) at a concentration of 0.002 µg/g.
All the detected VOCs were at concentrations well below the applicable MOE Guideline Table B criteria
(MOE 1997).



BTEX parameters were not detected at laboratory EQLs and therefore met the applicable Table B criteria.



Metal concentrations were below the applicable soil criteria (coarse-textured soils in an industrial land use, with
non-potable groundwater situation) for all samples analyzed.



One soil sample collected from the sand fill contained a chloride concentration of 26 µg/g compared to
concentrations of 3 to 7 µg/g in native till. Criteria for anion concentrations in soil were not provided in the
Guideline therefore the sample results were compared to the results for the native till samples, which had
relatively low anion concentrations.
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The site plans and results of the soil analyses at Site #48 are provided in Attachment 1 (CH2M HILL 2002, Figures 11.1
and 11.3, Tables 11.2 and 11.3).
Site #48 (Spent Solvent Treatment Facility) (CH2M HILL 2002, Section 11.3)
The sampling program for Site #48 included:



One soil sample at each of four sampling locations was submitted for analysis of VOCs (Attachment 1,
Table 11.2).
Five soil samples were selected for analysis of metals, one from each location and a field duplicate
(Attachment 1, Table 11.3).

The results of the monitoring program indicated:






All four samples had soil concentrations above the EQL of the laboratory for BTEX (0.002 µg/g) but several
orders of magnitude below the MOE Guideline criteria.
One sample also had detectable concentrations of tirchlorethene.
All analyzed soil samples had concentrations well below the applicable MOE Guideline Table B criteria.
Detectable concentrations were not present in the analyzed soil samples for silver, beryllium, molybdenum, or
lead.
Metals concentrations were well below the applicable soil criteria for all samples analyzed.

CH2M HILL (2002, Section 13) concluded that no visual indication of contamination was noted at the sampling locations.
The fill material and native soils at the borehole and monitoring well locations were not found to be impacted with metals
or VOCs. The detected concentrations were below the applicable MOE Guideline Table B criteria and therefore met the
criteria for VOCs.
References:
CH2M HILL. 2002. Final Report: Phase II (Part 2) Environmental Site Assessment (ESA) Eight Subject Sites, Bruce
Nuclear Power Development.
Jones, R.P. and J.U. Clarke. 2005. Analytical Chemistry Detection Limits and the Evaluation of Dredged Sediment.
(accessed March 4, 2013 at http://el.erdc.usace.army.mil/dots/pdfs/eedp04-36.pdf)
KINECTRICS. 2000. Bruce Nuclear Environmental Site Assessment Phase II Part 1. Kinectrics Inc. report 8010-001RA-0001-R00.
MOE. 1997. Guideline for Use at Contaminated Sites in Ontario. Revised February 1997. Ontario Ministry of the
Environment.
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Information Request:
Provide additional information and analysis with respect to the base flow of Stream C, the North Railway Ditch, and the
South Railway Ditch with emphasis on the potential contribution of near surface groundwater related to infiltration during
site preparation and construction. See related IR EIS 09-471
Evaluate the potential for a perched groundwater table above the impervious till layer.
Confirm when additional surface hydrology data will be collected relative to surface flow to Stream C, South and North
Railway ditches, and MacPherson Bay (as committed to in the response to IR EIS-07-299).
Context:
Further evaluation and analysis is required with respect to potential shallow connections among the stormwater
management pond, the waste rock management area, wetlands, ditches and Stream C.
OPG Response:
Project activities during site preparation and construction are not expected to materially influence the groundwater table
or near-surface groundwater flow regime. Within the near surface, the hydrostratigraphy of the DGR Project site is
defined by a thin, discontinuous layer (0 to 3 metres thick) of topsoil and/or fill with granular deposits, overlying low
hydraulic conductivity (10-10 m/s) dense glacial silt till (9 to 14 m thick), which in turn overlies Devonian-age fractured
carbonate bedrock of the Lucas formation. The hydraulic conductivity of the carbonate bedrock aquifer ranges from 10-7
to 10-5 m/s. At the time that the Environmental Impact Statement (EIS) (OPG 2011) was prepared, vertical downward
groundwater velocities within the glacial till were conservatively estimated to be on the order of centimetres per year.
Subsequent modelling of the infiltration into the till has been completed by Sykes (2012). The infiltration estimates
ranged from 3.3 mm/yr (undisturbed till) to 0.36 mm/yr (waste rock management area – reference case scenario).
Because of the isolation provided by the low-permeability glacial silt till layer, all significant recharge to the carbonate
bedrock aquifer occurs outside of the DGR Project site. Limited groundwater recharge through the glacial till occurring
beneath the DGR Project site will enter the shallow bedrock aquifer and migrate horizontally to a point of shallow
shoreline discharge into Lake Huron near MacPherson Bay (see OPG’s response to Information Request (IR) EIS-03-57
[OPG 2012a]) In general, overlying the dense glacial till are soils consisting of a thin surficial layer of topsoil and/or fill
underlain in some locations by granular deposits of silt, sand and gravel (GOLDER 2012). Any near-surface
groundwater within this layer contributing to the base flow of the North Railway Ditch and, in turn, Stream C, is
precipitation that has infiltrated the soil but could not infiltrate the dense glacial till layer, and so has migrated along the till
surface towards these watercourses. The assessment calculated changes to the surface water quantity and flow Valued
Ecosystem Component (VEC) by pro-rating the flows by change in drainage area. Therefore, any changes in nearsurface groundwater contributions to these watercourses resulting from the DGR Project (i.e., both surface and near
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surface re-direction of flows to MacPherson Bay) are captured in this assessment.
The final detailed project design will ensure that runoff from the DGR Project site and the Waste Rock Management Area
(WRMA) is managed by the stormwater management pond (SWMP) and will not measurably affect inflows (runoff) to the
wetland in the northeast portion of the Project Area.
The formation of a perched groundwater table is only expected within the WRMA. At the time the EIS was prepared, it
was predicted that water table mounding is not expected to exceed a few metres in height beneath the WRMA and
SWMP. It was considered that a change of such magnitude will not materially alter recharge rates through the glacial till
aquitard because of the low hydraulic conductivity of the till. Leakage from the till to the underlying bedrock will remain
as before; there is no opportunity for mounding of the potentiometric surface within the permeable confined bedrock
aquifer beneath the Project Area.
The potential for mounding underneath the WRMA and SWMP was examined by Sykes (2012) in a technical
memorandum in support of OPG’s response to IR-EIS-03-57 (OPG 2012a). Several scenarios were developed to
simulate the potential for mounding on top of the underlying till underneath the WRMA and within the shallow carbonate
aquifer. For all the simulations, including a simulation greatly increasing the recharge rate into the subsurface, the
results indicate that mounding of the shallow carbonate aquifer is highly unlikely to occur. In addition, OPG’s response
to IR-EIS-05-229 (OPG 2012b) provides more information regarding the 2012 data collected on the hydrogeologic
properties of the uppermost till layer under the proposed WRMA, surface water ditches and SWMP. As discussed in the
response to IR-EIS-05-229, the data collected to date indicate that the till layer would provide a consistent and
predictable barrier to surface water infiltration.
OPG’s response to IR-EIS-01-01 provides information on the construction of the surface facilities and the excavation
associated with the development of the shaft collar with respect to hydrogeologic considerations.
OPG’s response to IR-EIS-07-299 (OPG 2012c) committed to provide collection of flow data for the North Railway Ditch
and the drainage ditch near the stormwater management pond outlet as part of baseline monitoring. Follow-up
monitoring of hydrologic features on the Bruce nuclear site, as discussed in the DGR EA Follow-up Monitoring Program
document (NWMO 2011), includes the following:


North Railway Ditch: Baseline monitoring and follow-up monitoring is planned to collect flow data in the North
Railway Ditch at the southeastern project boundary (see also OPG’s response to IR-EIS-07-299, OPG 2012c).
o Baseline flow monitoring is to be conducted on a quarterly basis and after each of two storm events at
both locations. As indicated in the DGR EA Follow-up Monitoring Program document (NWMO 2011),
baseline flow rate values will be recorded at both locations for one year prior to the site preparation and
construction phase.
o Follow-up flow monitoring in the North Railway Ditch is to be conducted on a quarterly basis and during
two major storm events each year for a minimum of three years after the start of site preparation and
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construction.


Drainage Ditch at Interconnecting Road Near SWMP Outlet: Baseline monitoring and follow-up monitoring is
planned to collect flow data in the drainage ditch at Interconnecting Road near the SWMP outlet (see also OPG’s
response to IR-EIS-07-299, OPG 2012c).
o Baseline monitoring is to be conducted on a quarterly basis and after each of two storm events. As
indicated in the DGR EA Follow-up Monitoring Program document (NWMO 2011), baseline flow rate
values will be recorded for one year prior to the site preparation and construction phase.
o Follow-up flow monitoring will be completed on a weekly basis and the flow data will be averaged
monthly. This follow-up monitoring will conclude after three years since the highest flows are predicted
for the site preparation and construction phase.



Stream C: Baseline and follow-up monitoring in the North Railway Ditch is planned to confirm that the effect of
reduced flow in the North Railway Ditch is not significant and does not result in significant changes to streamflow
at Stream C, as predicted in the Hydrology and Surface Water Quality TSD (GOLDER 2011). OPG’s response
to IR-EIS-03-79 (OPG 2012a) provided the rationale for its assessment that additional monitoring of Stream C
was not warranted and therefore no additional data are available. Further supporting information is described in
OPG’s responses to IRs EIS-05-228 (OPG 2012d), EIS-07-292 (OPG 2012c), EIS-07-298 (OPG 2012c), and
EIS-07-301 (OPG 2012c).



MacPherson Bay: Baseline and follow-up monitoring near the SWMP outlet is planned to confirm the
assumptions used to predict an increase in flow rates of 114% over the existing annual mean flow in the
drainage ditch at Interconnecting Road, which discharges to MacPherson Bay, as predicted in the Hydrology and
Surface Water Quality TSD (GOLDER 2011).



South Railway Ditch: Baseline and follow-up monitoring to collect flow data is not required. The DGR Project
does not discharge to the South Railway Ditch. Furthermore, a measurable change in streamflow in the South
Railway Ditch is not expected since the drainage area is not expected to change as a result of the DGR Project.



Shallow Groundwater Monitoring: Baseline and follow-up monitoring is planned on a quarterly basis to
establish seasonal fluctuations and to confirm the assumptions used to predict that there will be no adverse
effect on the shallow groundwater quality or flow attributable to shaft dewatering, the operation of the SWMP,
and any infiltration through the WRMA. The shallow groundwater monitoring well network comprises upgradient
and downgradient wells, and will serve as an early detection network of on-site or off-site contaminant migration
on or through the DGR Project site.

Additional baseline water quality data for MacPherson Bay were collected between August 2011 and December 2012.
These data have been provided in OPG’s response to IR-EIS-08-387 (OPG 2012e).
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References:
GOLDER. 2011. Hydrology and Surface Water Quality Technical Support Document. Golder Associates Ltd. report for
the Nuclear Waste Management Organization NWMO DGR-2011-TR-04 R000. Toronto, Canada. (CEAA Registry Doc#
299)
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Information Request:
Provide a summary of incident reports of container failure or damage at the Western Waste Management Facility
(WWMF), site of origin, and during transfer to the WWMF, involving containers that will be transferred into the DGR.
Context:
In many cases the waste containers currently stored at the WWMF will be transferred directly into the DGR after
inspection. Confidence in the integrity of waste containers during transfer to, and storage in, the DGR can be based on
their past performance.
OPG Response:
All containers received at the Western Waste Management Facility (WWMF) from the various generating stations have
been in good condition. There have been no reports of container failure or damage during transfer to the WWMF.
During interim container storage at the WWMF, OPG’s Nuclear Waste Management Division (NWMD) has implemented
an aging management program to identify and monitor container degradations. When containers with significant
degradation have been identified, they have been remediated. Containers identified as having a high risk of failure (e.g.,
drum rack, old style ash container, old resin containers) will be remediated at the time of transfer to the Low and
Intermediate Level Waste Deep Geologic Repository (L&ILW DGR).
At the time of transfer of the waste containers to the L&ILW DGR, a visual inspection will be performed on all containers
to ensure container integrity will be met prior to transfer to the DGR. Containers with questionable integrity will be
remediated at that time.
The following incidents of container damage have been recorded:





In Low Level Storage Building (LLSB) 5, corrosion was noted on one corner of a sludge container; however,
there was evidence that previous damage from the fork of a forklift may have precipitated the corrosion in this
bin.
There was a resin container found with a damaged drain plug.
In LLSBs 3 and 4, drum racks and carbon steel drums, in general, showed different degrees of external
corrosion.
One old style drum container and one ash container were found to have through-wall penetration.

In all of the above cases, these deteriorated containers were overpacked and put back to LLSBs for storage. These
types of containers were already identified as having a high risk for failure during aging management and will be
overpacked prior to transferring to the DGR.
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 Section 10,
Existing
Environment

Information Request:

 Section 10.1.4,
Terrestrial
Environment

Context:

Provide the specific “generally accepted mitigation measures” that will be undertaken by OPG to ensure no unacceptable
effects on snapping turtles.
The response to EIS-05-168 includes the following statement “Wetland 3 will be disturbed by site preparation and
construction activities; however, appropriate environmental management plans will ensure that potential effects on
sensitive turtles that might be utilizing the habitat at that time are controlled through generally accepted mitigation
measures”. More information is required with respect to which mitigation measures are the most likely to be effective and
acceptable.
OPG Response:
As part of the field studies completed for the terrestrial assessment, a survey of vegetation communities, including
community classification and delineation, was completed using the Ecological Land Classification (ELC) System for
Southern Ontario (Lee et al. 1998), as described in Section 5.4.1 of the Terrestrial Environment Technical Support
Document (TSD) (GOLDER 2011). Plant species communities were identified and mapped using the ELC criteria and
definitions for size and composition. The mapping of “wetland” habitat units using this method differs from the methods
employed during the additional targeted survey completed during April 2012 to assess the presence of reptile and
amphibian habitat within the DGR Project site (OPG 2012, EIS-05-168). As described in OPG’s response to Information
Request (IR) EIS-05-168 (OPG 2012), the use of the term “wetland” to describe habitat units is applied broadly to identify
seasonally or permanently wet areas with no minimum size criteria in the April 2012 work. This application of
terminology is less rigorous than the protocol described in the ELC criteria, which includes minimum size requirements,
soil moisture and plant species composition that would not be met by some of the habitat units examined as part of the
targeted survey.
The feature identified as ‘Wetland 3’ is a temporary ponded area resulting from impeded drainage, adjacent to an area
that has been previously disturbed. The drainage pattern around this area is controlled by human activities and ponding
is typically associated with depressions created through past fill placement and grading activities. Because the area is
underlain by bedrock and drainage is mostly lateral and not vertical, an area of standing water may develop quickly
where surface drainage has been blocked. As this area did not exhibit several of the characteristics used to identify ELC
wetland features (i.e., size, soil characteristics and plant species composition), and because all of the features on and
around the open area were affected by anthropogenic activities, a designation of “wetland” was not applied to this feature
in the Environmental Impact Statement (EIS) (OPG 2011). The area identified in the April 2012 targeted survey as
Wetland 3 does not meet the ELC criteria and was not identified as a wetland in the Terrestrial Environment TSD
(GOLDER 2011). However, this area is referred to as “Wetland 3” below for consistency.

Page 76 of 78

Attachment to OPG Letter, Allan Webster to Dr. Stella Swanson, “Deep Geologic Repository Project for Low and Intermediate Level Waste –
Submission of Responses to the Second Sub-set of Package #9 Information Requests”, CD# 00216-CORR-00531-00180
IR#

EIS Guidelines
Section

Information Request and Response
The preferred habitat for snapping turtle is characterized by slow-moving water with soft mud substrate and dense
aquatic vegetation. This species can occur in ponds, sloughs, shallow bays, or river edges and slow streams, preferring
permanent bodies of water. Although individual turtles will persist in heavily urbanized water bodies (e.g., golf course
ponds, irrigation canals), it is unlikely that populations could become established in such habitats (COSEWIC 2008).
Wetland 3 is not preferred habitat for snapping turtle.
Midland painted turtle was selected as a valued ecosystem component (VEC) to represent a broad number of turtle
species and turtle habitat use in the Site Study Area (for a complete list of turtle species documented in the Local Study
Area refer to Table 5.8.2-2 in GOLDER 2011). Midland painted turtle can be found in the shallow water and shallow
marsh habitats of the Baie du Doré wetland and appropriate habitats throughout the Local Study Area. The Midland
painted turtle was selected as a VEC because it is sensitive to non-radiological emissions, in particular water discharges,
and road-related mortality is an important consideration for sustainability for Ontario turtle populations. Key factors
examined for this species included: presence, distribution, relative abundance, habitat use, changes in habitat availability
and suitability and effects on individuals. Common snapping turtle was listed by the Committee on the Status of
Endangered Wildlife in Canada (COSEWIC) as a species of special concern in November 2008 and by the Committee
on the Status of Species at Risk in Ontario (COSSARO) as special concern in March 2009. VEC species were selected
based on a number of factors as listed above, not just rarity and were chosen prior to designation of snapping turtle.
The purpose of turtle surveys by Golder was to determine presence of the various turtle species known to occur in the
area, in order to assess the effects of specific project works and activities on those species, as represented by the
selected VECs and their preferred habitats. Two separate basking turtle surveys were conducted at 17 sites identified as
potential preferred habitats. Basking surveys are an established protocol to determine turtle presence. The intent of the
surveys was not to identify all specimens or to survey low quality or marginal habitat features. The targeted survey
added additional habitat features, and used the term “wetland” to name them.
Three separate observations of snapping turtles were made during the course of field investigations on the Site.
Snapping turtles were observed in two locations during the targeted survey: one adult foraging in “Wetland 3” and
another individual foraging in “Wetland 4” (as shown in OPG’s response to EIS-05-168 (OPG 2012), “Wetland 4”
corresponds to the area referred to as the marsh in the EIS). One observation was made in an additional location
(drainage ditch) during field data collection for the DGR Project. In summary, the DGR Project site and Site Study Area
immediately adjacent to the DGR Project site provide limited habitat for snapping turtle. This is supported by the
observation of only three individuals from 2007, 2009, and 2012 turtle surveys. Habitats of higher quality and greater
extent are provided in the Local Study Area, including provincially significant wetlands located to the north of the Site
Study Area.
“Wetland 3” is located within the Project Site and will be removed during site preparation activities. This area provides
opportunities for foraging, loafing and basking but does not provide suitable habitat for overwintering or nesting.
Snapping turtles will travel between more suitable habitat units during critical lifecycle periods, and the loss of the habitat
associated with “Wetland 3” is not expected to negatively affect individual specimens of snapping turtle that may casually
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use this habitat feature.
Furthermore, the loss of this feature is not expected to have a negative effect on turtle populations, and mitigation
measures are available to protect individual specimens from impact during and after construction.
In OPG’s response to IR-EIS-05-168 (OPG 2012) it was recommended that “appropriate environmental management
plans will ensure that potential effects on sensitive turtles that might be utilizing the habitat at that time are controlled
through generally accepted mitigation measures”. The mitigation measures best suited to protect individual snapping
turtles using the marginal habitat units identified within the Project Area include the following measures:




avoidance through timing of activities to allow turtles to move from wintering to spring and summer habitats
(when feasible);
installation and regular monitoring of exclusion fencing to prevent turtles from overwintering in poorly drained
areas that will be cleared during the site preparation activities; and
close consultation with the local Ministry of Natural Resources (MNR) to develop mitigation plans, including
strategies for relocating species to optimal habitats located within the Site Study Area and Local Study Area.

OPG has been in consultation with Species at Risk Biologists at the local MNR office to initiate pre-consultation
regarding mitigation plans for species at risk associated with the DGR Project. OPG will continue consultation with the
MNR to develop plans that are appropriate to the specific requirements of snapping turtle as they relate to the habitat in
the DGR Project Area. The plans will be developed and applied prior to the commencement of any construction
activities.
References:
COSEWIC. 2008. COSEWIC Assessment and Status Report on the Snapping Turtle Chelydra serpentine in Canada.
Committee on the Status of Endangered Wildlife in Canada.
GOLDER. 2011. Terrestrial Environment Technical Support Document. Golder Associates Ltd. report for the Nuclear
Waste Management Organization NWMO DGR-TR-2011-05 R000. Toronto, Canada. (CEAA Registry Doc# 299)
Lee, H.T., W.F.D. Bakowsky, J. Riley, J. Bowles, M. Puddister, P. Uhlig and S. McMurray. 1998. Ecological Land
Classification for Southern Ontario. Ontario Ministry of Natural Resources Southcentral Science Division.
OPG. 2011. OPG’s Deep Geologic Repository for Low and Intermediate Level Waste – Environmental Impact
Statement. Ontario Power Generation report 00216-REP-07701-00001 R000. Toronto, Canada. (CEAA Registry
Doc# 298)
OPG. 2012. OPG Letter, A. Sweetnam to S. Swanson, “Deep Geologic Repository Project for Low and Intermediate
Level Waste – Submission of Responses to a Sub-set of Package #5 Information Requests”, CD# 00216-CORR-0053100145, October 24, 2012. (CEAA Registry Doc# 776)
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Table 1: Comparison of Site Alternatives On and Off of the Bruce Nuclear Site
(associated with OPG response to IR-EIS-09-407)
Criteria

Rating

Economic

The on-site alternative was
assigned a rating of 1.

Rationale

References

There are sufficient lands on the Bruce nuclear site and Ontario Power Generation (OPG) owns and manages these lands.

Does OPG Need to Invest Additional
Funds?

Worker Health and Safety
Can it be constructed and operated in
a manner that protects worker health
and safety?

The off-site alternative was
assigned a rating of 2.

Both siting alternatives
were assigned an equal
rating of 1.

Most of the waste to be placed in the DGR is currently stored at OPG’s Western Waste Management Facility (WWMF)
located on the Bruce nuclear site. Additional costs would be incurred if these wastes had to be transported to a location
off-site.
OPG may not own or control sufficient property off-site where suitable host rock exists. Additional costs could also be
incurred if OPG had to purchase or lease lands off-site.

Construction and operation of the DGR in a manner that protects worker health and safety can be accomplished whether
DGR is located on or off the Bruce nuclear site.

The DGR can be constructed and operated in a manner that protects the health and safety of the public whether it is built
on the Bruce nuclear site or off-site.
Public Health and Safety
Can it be constructed and operated in
a manner that protects public health
and safety?

The on-site alternative was
assigned a rating of 1.
The off-site alternative was
assigned a rating of 2.

–

However, the DGR can be constructed on the Bruce nuclear site so that its boundaries do not extend beyond the existing
Bruce nuclear site.
In addition, OPG’s WWMF, where the waste to be placed in the DGR is currently stored and where waste will continue to
be processed, is located on the Bruce nuclear site. The WWMF and adjacent lands have operated safely as a nuclear
facility for approximately 40 years and there is existing security infrastructure in place at the site.
By using a location within the Bruce nuclear site adjacent to the WWMF, potential exposures associated with the
transportation of wastes stored at the WWMF to a repository off-site are eliminated.

MARCH. 2011. Preliminary Conventional Safety
Assessment. March Consulting Associates Inc.
report for the Nuclear Waste Management
Organization NWMO DGR-TR-2011-37 R000.
Toronto, Canada. (CEAA Registry Doc# 300)
OPG. 2011b. OPG’s Deep Geologic
Repository for Low and Intermediate Level
Waste – Preliminary Safety Report. Ontario
Power Generation report 00216-SR-0132000001 R000. Toronto, Canada. (CEAA
Registry Doc# 300)
SENES. 2011. Preliminary ALARA
Assessment. SENES Consultants Ltd. report for
the Nuclear Waste Management Organization
NWMO DGR-TR-2011-36 R000. Toronto,
Canada. (CEAA Registry Doc# 300)

Feasibility studies indicated that the geology was likely suitable and consistent within the Bruce nuclear site as well as
off-site within the Regional Study Area.

Technical
Is there suitable host rock?

The on-site alternative was
assigned a rating of 1.
The off-site alternative was
assigned a rating of 2.

Site-specific geologic, hydrogeologic and geomechanical data were collected as part of the DGR Geoscientific Site
Characterization Program. It was found that beneath the Bruce nuclear site there are competent rock formations within the
sedimentary sequence that will ensure long-term safety. These rock formations are characterized by a number of
properties favourable to deep geologic disposal, including:








predictable rock strata;
geologic stability;
low permeability of proposed host rock;
protection of near-surface freshwater aquifer;
stagnant deep groundwater flow system;
good constructability and flexibility of host rock; and
low resources for oil, gas, minerals and drinkable water.

Subsequent geoscientific investigations have confirmed that there is suitable host rock on the Bruce nuclear site.
However, site-specific data are not available to verify the presence of suitable host rock at off-site locations.

INTERA. 2011. Descriptive Geosphere Site
Model. Intera Engineering Ltd. report for the
Nuclear Waste Management Organization
NWMO DGR-TR-2011-24 R000. Toronto,
Canada. (CEAA Registry Doc# 300)
NWMO. 2011. Geosynthesis. Nuclear Waste
Management Organization report NWMO DGRTR-2011-11 R000. Toronto, Canada. (CEAA
Registry Doc# 300)

Criteria

Rating

Physical / Biophysical Environment

The on-site alternative was
assigned a rating of 1.

What is the likely nature of
environmental effects?

The off-site alternative was
assigned a rating of 2.

Rationale
The DGR Project site is located on a vacant, previously disturbed portion of the Bruce nuclear site. The likely
environmental effects of constructing the DGR on the Bruce nuclear site would be typical of a large construction project.
No other communities came forward as willing hosts for a DGR off the Bruce nuclear site. Since a specific location off the
Bruce nuclear site has not been considered in detail, the likely environmental effects at an alternative location are not
known. However, it is likely that the site would not have been previously disturbed and could affect agricultural resources
(i.e., take out of service land currently used for agricultural purposes).
In 2001, the Municipality of Kincardine requested OPG to undertake studies with them, to assess the feasibility of options
for the long-term management of the OPG’s L&ILW. In 2002, a Memorandum of Understanding between the parties set
out the terms. An independent assessment examined the costs, impacts, and benefits of constructing and operating each
of four long-term management concepts on the Bruce nuclear site, including a DGR; and status quo. This Independent
Assessment Study concluded that all four options were technically feasible and could be safely constructed and operated
at the site. However, some options could not manage the long-lived ILW. All options were assessed in terms of
environmental impacts, economic benefits, public attitude and tourism, with favourable conclusions. Communication
activities (e.g., stakeholder briefings, a newsletter to the residents of Kincardine and neighbouring municipalities, a projectspecific web site, a round of five open houses, and communication with the local First Nations) were conducted throughout
the study to inform stakeholders and the public of the study, and obtain their comments on the long-term management
options

Socio-economic Environment
Is there community support?
Is the community knowledgeable?

The on-site alternative was
assigned a rating of 1.
The off-site alternative was
assigned a rating of 2.

References

As a result, Kincardine Council passed a resolution requesting OPG to pursue a DGR for L&ILW, citing reasons that this
option offered the highest margin of long-term safety among the four technical options studied, was consistent with
international best practice, provided economic benefit to the residents of the municipality, and offered a permanent solution
for all L&ILW.
In 2004, OPG and Kincardine signed a Hosting Agreement for the construction and operation of a DGR on the Bruce
nuclear site for the long-term management of L&ILW waste from Ontario’s nuclear generating stations. The agreement
required that Kincardine complete Community Consultation. A poll was conducted by an independent polling company in
early 2005 targeting all Kincardine permanent and seasonal residents eighteen years of age or over. With a response rate
of over 70 per cent, the majority of Kincardine residents voted in favour of the DGR. No other municipalities came forward
as willing hosts for a DGR off of the Bruce nuclear site.

–

GOLDER. 2004. Independent Assessment of
Long-Term Management Options for Low and
Intermediate Level Wastes at OPG's Western
Waste Management Facility. Golder Associates
Ltd. report 03-1115-012.
OPG and Municipality of Kincardine. 2004.
DGR Hosting Agreement Between Ontario
Power Generation and Municipality of
Kincardine.

The local First Nations (SON) were first approached in 2003 by OPG to inform them of the Independent Assessment
Study. Communication Protocols signed in 2004 and 2009 provided resources for SON to conduct an independent peer
review of the study report and to participate in the EA process. Since 2003, there have been a number of meetings,
workshops and open houses to discuss the project and share information with the SON and their communities, including
the establishment of SON’s Environmental Office for the purpose of interfacing with the DGR Project.
Local Métis interests include the Historic Saugeen Métis (HSM) Community, and the Métis Nation of Ontario-represented
citizens in the Georgian Bay Region. The engagement process with these groups began in 2008 and led to an agreement
with the HSM in 2010 providing capacity to facilitate their engagement on the DGR Project.
Achievable?
Based on the evaluation of siting alternatives described herein, construction and operation of the DGR on the Bruce nuclear site was deemed to be achievable.
Comparable data and information and community support were not found for the off-site alternative. Therefore, it is not known if construction and operation of the DGR is achievable off of the Bruce nuclear site.
Acceptable?
Based on the evaluation of siting alternatives described herein, construction and operation of the DGR on the Bruce nuclear site is acceptable.
Comparable data and information and community support were not found for the off-site alternative. Therefore, it is not known if construction and operation of the DGR is acceptable off of the Bruce nuclear site.
Preferred Means (Score)

Criteria

Rating

Rationale

The resulting score for the on-site alternative was 6. The resulting score for the off-site alternative was 11.
It is preferred to construct and operate the DGR on the Bruce nuclear site since the lowest score was obtained for this siting alternative.

References

Table 2: Comparison of Repository Horizon Alternatives Limestone and Shale
(associated with OPG response to IR-EIS-09-407)
Criteria

Economic
Is there an incremental cost?

Worker Health and Safety
Can it be constructed and operated in
a manner that protects worker health
and safety?

Public Health and Safety
Can it be constructed and operated in
a manner that protects public health
and safety?

Rating
The limestone alternative
was assigned a rating of
1.
The shale alternative was
assigned a rating of 2.
Both repository horizon
alternatives were assigned
an equal rating of 1.

Both repository horizon
alternatives were assigned
an equal rating of 1.

Rationale

References

Excavation in shale could result in higher costs. The geomechanical properties of the shale formation would require the
use of larger pillars and additional rock support.

NWMO. 2011. Geosynthesis. Nuclear Waste
Management Organization report NWMO DGRTR-2011-11 R000. Toronto, Canada. (CEAA
Registry Doc# 300)

Construction and operation of the DGR in a manner that protects worker health and safety can be accomplished whether
the host rock is limestone or shale.

MARCH. 2011. Preliminary Conventional Safety
Assessment. March Consulting Associates Inc.
report for the Nuclear Waste Management
Organization NWMO DGR-TR-2011-37 R000.
Toronto, Canada. (CEAA Registry Doc# 300)

Construction and operation of the DGR in a manner that protects public health and safety can be accomplished whether
the host rock is limestone or shale.

OPG. 2011b. OPG’s Deep Geologic Repository
for Low and Intermediate Level Waste –
Preliminary Safety Report. Ontario Power
Generation report 00216-SR-01320-00001 R000.
Toronto, Canada. (CEAA Registry Doc# 300)
SENES. 2011. Preliminary ALARA Assessment.
SENES Consultants Ltd. report for the Nuclear
Waste Management Organization NWMO DGRTR-2011-36 R000. Toronto, Canada. (CEAA
Registry Doc# 300)

The DGR can be constructed in either rock formation. However, the limestone formation has greater geomechanical
stability. Additional technical details regarding the geomechanical stability of the limestone Cobourg Formation as
compared to the Ordivician shales can be found in OPG’s response to Information Request (IR) EIS-03-73 (OPG 2012).

Technical
Is the DGR constructible?

The limestone alternative
was assigned a rating of
1.
The shale alternative was
assigned a rating of 2.

Construction experience elsewhere has proven limestone to be a relatively indurate rock. Tunnel construction
experience in Ontario (e.g., 925-m long Darlington Nuclear Generating Station cooling water intake tunnel and 470-m
long oil storage cavern access tunnel at the Wesleyville Generating Station) used drill and blast techniques to construct
tunnels in the limestone Cobourg Formation and there were no problems related to rock stability or overbreak nor was
there any sign of seepage inflow.

INTERA. 2011. Descriptive Geosphere Site
Model. Intera Engineering Ltd. report for the
Nuclear Waste Management Organization NWMO
DGR-TR-2011-24 R000. Toronto, Canada. (CEAA
Registry Doc# 300)

The Norton Mine in Barberton, Ohio, approximately 380 km south of the Bruce nuclear site, was developed in limestone
similar to the Cobourg Formation. It provides a relevant example of the longevity of a development in a massive
limestone formation at depth. The mine has been in an active standby state since 1976 and has remained completely
dry and shows no evident damage or instability to openings.

ITASCA. 2011. Long-Term Geomechanical
Stability Analysis. Itasca Consulting Group, Inc.
report for the Nuclear Waste Management
Organization NWMO DGR-TR-2011-17 R000.
Toronto, Canada. (available at
www.nwmo.ca/dgrgeoscientificsitecharacterization)

In contrast, shale can be susceptible to swelling and spalling when exposed and would require the use of larger pillars
and additional rock support.
A good example of tunnel construction in rock of this quality is the enlargement of a test adit for the Niagara
Hydroelectric Development. Rock reinforcement was required to control slabbing and slaking and seepage was
observed at local bedding planes.
Another case study is the Dufferin Creek Tunnel constructed in the Region of Durham, Ontario in the mid 1970’s in
Ordovician shale of the Blue Mountain Formation (formerly designated as Collingwood). Cracking in a 280-m long
section of the tunnel lining occurred nine months after construction.

NWMO. 2011. Geosynthesis. Nuclear Waste
Management Organization report NWMO DGRTR-2011-11 R000. Toronto, Canada. (CEAA
Registry Doc# 300)

Criteria

Rating

Rationale

References

Whether limestone or shale is the host rock, leachate from the waste rock pile may require limited treatment.
Physical / Biophysical
Environment
What is the likely nature of
environmental effects?

The limestone alternative
was assigned a rating of
1.
The shale alternative was
assigned a rating of 2.

The two repository horizons would require excavation of a similar volume of rock. However, more access tunnel
excavation may be required for additional rooms if the DGR was constructed in the shale rock formation.
Water quality in shallow aquifers will be protected by the 200-m thick shale cap rock located directly above the DGR
horizon. This layer hydrogeologically isolates the shallow water supply aquifer and protects it from the deep saline
groundwater system. The deep groundwater is very saline and therefore has no potential as a source of potable water.

OPG. 2011b. OPG’s Deep Geologic Repository
for Low and Intermediate Level Waste Preliminary Safety Report. Ontario Power
Generation. 00216-SR-01320-00001 R000.
Toronto, Canada. (CEAA Registry Doc# 300)

There is a higher potential for limestone waste rock to be usable aggregate material.
Socio-economic Environment
What is the nature of likely socioeconomic effects?

Both repository horizon
alternatives were assigned
an equal rating of 1.

There are no likely socio-economic effects associated with the use of either limestone or shale as the host rock.

Achievable?
Based on the evaluation of repository horizon alternatives described herein, both repository horizon alternatives are achievable.
Acceptable?
Based on the evaluation of repository horizon alternatives described herein, both repository horizon alternatives are acceptable.
Preferred Means (Score)
The resulting score for the limestone alternative was 6. The resulting score for the shale alternative was 9.
Limestone is the preferred host rock since the lowest score was obtained for this repository horizon alternative.
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Table

5.2

Bruce Power Phase n ESA
Fonner Construction Landfill #1 (CLl . Site #1)
Soil Analytical Results

Volatile Organic Compounds
CL1-20-01

CL1-21-01

SAMPLE DEPTH (mbgs)

0.0-0.61

229 - 2.90

DATE

18-Jul-Q1

18-Jul-Q1

0.005

nd

nd

0.002

nd

nd

(0.38) 0.061

0.005

nd

nd

Chloroethane

NY

0.005

nd

nd

T nchloroßuoromethane

NV

0.005

nd

nd

Acetone
1,1-Dichloroethene

3.8

0.100

nd

nd

(0.015) 0.0024

0.002

nd

nd

(200) 140

0.020

nd

nd

4.1

0.002

nd

nd

(410)210

0.002

nd

nd

0.002

nd

nd

38

0.025

nd

nd

SAMPLE IDENTlACATlON

SAMPLE

MOE GUIDEUNE i

EQL

PARAMETERS

Chloromethane
Vinyl Chlonde

Bromomethane

Dichloromethane (Metliylene ChIoiide)

trans.l,2.Díchloroethene
Methyl-t.Butyl Ether

1,l.Dichloroethane
Methyl Ethyl Ketone
cis-l,2-Dichloroethene
Chlorofonn

l,2-Dichloroethane

l,l,l.Tnchloroethane
Carbon Tetrachlonde
Benzene

l,2-Dichloropropane
Tnchloroethene (Tri::liIoroe1hy1ene)

NV
(0.0075) 0.003

(140)22

2.3

0.002

nd

nd

(4.9)0.79

0.002

nd

nd

(0.14) 0.022

0.002

nd

nd

(34)26

0.002

nd

nd

(0.64)0.10

0.002

nd

nd

(25) 5.3

0.002

0.017

0.004

(0.12) 0.019

0.002

nd

nd

0.45

0.002

0.002

nd

Bromodichloromethane

25

0.002

nd

nd

cis-l,3-Dichloropropene

(0.041) 0.0066

0.002

nd

nd

(69)58

0.025

nd

nd

(0.041) 0.0066

0.002

nd

nd

3.1

0.002

nd

0.002

Methyl Isobutyl Ketone (MIBK)

trans-l,3.Dichloropropene
1,1,2- T nchloroethane

Toluene

2.Hexanone
Dibromochloromethane
1 ,2.Dibromoethane (Ethylene dliromide)
Tetrachloroethene (Peichlotoethylene!Tetiach1oroethyiene)

1,1,1,2- Tetrachloroethane

Chlorobenzene

nd

NV

0.025

0.032
nd

18

0.002

nd

nd

(0.02) 0.0056

0.002

nd

nd

0.45

0.002

nd

nd

(0.12) 0.019

0.002

nd

nd

(30)8.0

0.002

nd

nd

(150)34

0.011
nd

Ethylbenzene

(1000)290

0.002

0.014

0.004

Total Xylenes

(210)34

0.004

0.017

0.005

Bromofonn

(14)2.3

0.002

nd

nd

Styrene
1,1,2,2-Tetrachloroethane

(7.7) 1.2

0.002

nd

nd

(0.23) 0.037

0.002

nd

nd

30
30
30

0.002

nd

nd

0.002

nd

nd

0.002

nd

nd

1,3-Dichlorobenzene

1,4.Dichlorobenzene
1,2-Dichlorobenzene
NOTES:
Results in ¡.igIg (ppm)

EQL - Laboratory Estimated Quantitation Limit
nd . Not Detected above EQL
1 MOE Revised 1997 Guideline for Use at Contaminated Sites in

Ontano, - Table B Cntena-lndustnaVCommercial Land Use in a NonPotable Groundwater Situation.
( ) Values in brackets applies to medium and fine textured soils.
mgbs . metres below ground sunace

NV - No Guideline Value Established
Samples analyzed by Philip Analytical Services Corporation in Mississauga

Reference: CH2M HILL 2002

Bruce ESA's - 120531

CL 1 - Vocs - Soil.
xis

l.
i

TableS.2
Bruce Power Phase n ESA
Former Construction Landfill #1 (CLl - Site #1)
Soil Analytical Results
Volatile Organic Compounds

CL1-22-01

CLl-25-01

1.52 - 2.13

2.29 -2.90

18-Jul-oi

19-Jul-oi

0.005

nd

nd

0.002

nd

nd

(0.38) 0.061

0.005

nd

nd

NV

0.005

nd

nd

Trichloroftuoromethane

NV

0.005

nd

nd

Acetone

3.8

0.100

nd

nd

(0.015) 0.0024

0.002

nd

nd

(200) 140

0.020

nd

nd

0.002

nd

nd

0.002

nd

nd

0.002

nd

nd

SAMPLE IDENTIACATION

MOE GUIDELINE 1

EQl

SAMPLE DEPTH (mbgs)
SAMPLE

DATE

PARAMETERS
ChloromeUiane
Vinyl Chloride
BromomeUiane
ChloroeUiane

l,l-Dichloroethene
Dichloromelhane (Metliylene Chloride)

tians-l,2-Dichlorcelhene
MeUiyl+Butyl EUier

1,1-Dichloroethane

NV
(0.0075) 0.003

4.1

(410)210
(140)22

MeUiyl EUiyl Ketone

38

0.025

nd

nd

cis-l,2-DichloroeUiene

2.3

0.002

nd

nd

(4.9)0.79

0.002

nd

nd

(0.14) 0.022

0.002

nd

nd

0.002

nd

nd

0.002

nd

0.002

0.004

0.002

Chloroform

l,2-Dichlorcethane
1,1,1- Trichloroethane
Carbon Tetrachloride
Benzene

l,2-Dichloropropane
Trichloroethene (Tri:hIoroethylene)

Bromodichloromethane
cis-l,3-Dichloropropene

MeUiyllsobutyl Ketone (MIBK)

tians-l,3-Dichloropropene
1,1,2- Trichloroethane

Toluene

(34)26
(0.64)0.10
(25)5.3

nd
0.004

(0.12) 0.019
0.45

nd
nd

nd

0.002

25

0.002

nd

nd

0.002

nd

nd

0.025

nd

nd

0.002

nd

nd

3.1

0.002

nd

nd

(150) 34

0.002

0.009

0.009

(0.041) 0.0066

(69)58
(0.041) 0.0066

nd

2-Hexanone

NV

0.025

nd

nd

DibromochloromeUiane

18

0.002

nd

nd

(0.02) 0.0056
0.45

0.002

nd

nd

0.002

nd

nd

1,1,1,2-Tetrachloroethane

(0.12) 0.019

0.002

nd

nd

Chlorobenzene
Ethylbenzene

(30)8.0
(1000)290

0.002

nd

nd

0.002

0.003

0.003

(210)34

0.004

0.004

0.004

Bromoform

(14)2.3

0.002

nd

nd

Styrene

(7.7) 1.2

0.002

nd

nd

0.002

nd

nd

nd

nd

1 ,2-DibromoeUiane (Ethylene diblOmide)
TetiachlorceUiene (Peichloroethylene!Tetiachlofoetliylene)

Total Xylenes

1,1,2,2- Tetiachlorcethane

(0.23) 0.037

1,3-Dichlorobenzene

30

0.002

l,4-Dichlorobenzene

30
30

0.002

nd

nd

0.002

nd

nd

1,2-Dichlorobenzene
NOTES:
Results in Vg/g (ppm)
EQL - Laboratory Estimated Quantitation Umit

nd - Not Detected above EQl
1 MOE Revised 1997 Guideline for Use at Contaminated Sites in

Ontario, - Table B Criteria-lndustñaVCommercial Land Use in a Non Potable Groundwater Situation.

( ) Values in biackets applies to medium and fine textured soils.
rngbs - metres below ground sunace
NV - No Guideline Value Established

Samples analyzed by Philip Analytical Services Corporation in Mississauga

Reference: CH2M HILL 2002

Bruce ESA's -120531

xis
CL 1 - Vocs - Soil.

Table
Ta. 5.3
5.3

Bruce Power Phase II ESA
Former Construction Landfill #1 (CLI . Site #1)
Soil Analytical Results

Total Petroleum Hydrocarbons
Sample Identification

Sampling Depth

Interval (mbgs)

Sampling
Date

MOE 1997 Guideline

CL11802
CL11902
CL12401

TPH. Gas/Diesel

Benzene

Toluene

Ethylbenzene

Xylenes

(2000) 1000

(25) 5.3

(150) 34

(1000) 290

(210) 34

2.29 - 2.90

11-Jul-2001

-::0.02

-::0.02

11-Jul-2001

270
30

-::0.02

3.81-4.11

-::0.02

-::0.02

-::0.02

-::0.04
-::0.04

4,88 - 5.03

12-Jul-2001

-::10

-::0.02

-::0.02

-::0.02

-::0.04

NQIES;,

All results reported in iig/g (ppm)
1 MOE Revised 1997 Guideline for Use at Contaminated Sites in Ontario,
Table B Criteria for an industrial/commercial

land

use in a non-potable

groundwater situation
-:: - Less Than

( ) Value in brackets applies to medium and fine textured soils.

mgbs - metres below ground surface
Samples analyzed by Philip Analytical Services Corporation in Mississauga

Reference: CH2M HILL 2002

Bruce ESA's . 120531

CL 1 - TPH - Soil.xls

Table
Ta. 5.4
j.4

Bruce Power Phase II ESA
Former Construction Landfill #1 (CLl . Site #1)
Soil Analytical Results

Metals
Sample Identification

Sampling Depth

Interval (mbgs)

Sampling
Date

MOE 1997 Guideline

0.76 -1.37
0.76 -1.27

Cl11401
Cl11501
CLl1601
CL 11701

Cl11801

16.Jul.2001
16-Jul-2001

1.52 - 2.13

16-Jul-2001

7.62 - 8.08
1.52 - 1.93

13-Jul-2001
11-Jul-2001

ll-Jul.2001
ll-Jul-2001

CL11802
CLl1901
Cl1 2302

2.29 - 2.90

CLL 2401

4.88 - 5.03

13.Jul-2001
12-Jul.2001

CLL 2402

6.10 - 6.45

12-Jul-2001

4.57 - 4.82
6.10 - 6.55

Total

Mercury

Arsenic

Barium

Beryllium

Calcium

Cadmium

Cobalt

NV

(2000) 1500

1.2

NV

12

(100) 80

d/.o::1

733017030

8120

0.3/0.3
0.3
0.4

,,0.5-:/0.5
,,0.5

5/5

,,1

30/29
35
52

53
24

0.3
,,0.2

Sliver

10

(50) 40

0.02/0.02
0.02
0.02

2.1/2.1

0.05
0.12
0.04
0.03

3.0

d
d

1.8

,,1

0.03
0.03
0.04

3.0
1.9

(50) 40

1.5

"1

1.1

,,1

1.4

,,1

1.5

,,1

2.0

,,1

Aluminum

10800

8070
4970
4950
2390
4660
5860
5330

11

,,0.2
,,0.2

23
24
26

,,0.2
0.2
,,0.2

21

108000/108000
99800

,,0.5

7

91000
98200
96300
175000
108000
103000
103000

0.5
,,0.5

4

,,0.5
,,0.5
,,0.5
,,0.5
,,0.5

NQIES.;

All results reported in ¡.tg/g (ppm)
1 MOE Revised 1997 Guideline for Use at Contaminated Sites in Ontario, Table B

Criteria for industrial/commercial in a non-potable groundwater situation.

,,- less Than
3.4/3.4 sample resulV laboratory replicate
NV - No Guideline Value Established

( ) Value in brackets applies to medium and fine textured soils
mbgs - metres below ground surface
Samples analyzed by Philip Analytical Services Corporation in Mississauga

Reference: CH2M HILL 2002

Bruce ESA's . 120531

5

112000

CL 1 - metals. Soil.xls

2
2

,,2
2
3
3

,-;-".-

Table
Ta, 5.4
3.4

Bruce Power Phase II ESA
Former Construction Landfill #1 (CL1 . Site #1)
Soil Analytical Results
Metals

;

Sample Identification

Samplln,g Depth
Interval (mbgs)

Sampling
Date

MOE 1997 Guideline i

Chromium

Copper

Iron

Potassium

Magnesium

Manganese

Molybdenum

Sodium

Nickel

(1000)750

(300) 225

NV

NV

NV

NV

40

NV

(200) 150

12800/12600
16900
17100
14000
7720
7860
3820
8060
9360
8340

1730/1710
1760
2900
1310
913
867
428

32300/32200
32300
33600
32800
42900
41800
98200

436/432
375

-:31-:3

431

419
323
336
146

16-Jul.2001

13/13

17/16

16.Jul.2001
16.Jul-2001

14

17

17

20

13-Jul.2001
11-Jul-2001

47
8

145

11-Jul.2001

9

11

11.Jul.2001
13-Jul-2001

6

10

CL1 2302

0.76.1.37
0.76.1.27
1.52.2.13
7.62.8.08
1.52.1.93
2.29.2.90
4.57.4.82
6.10.6.55

8

12

CL1 2401

4.88 - 5.03

12.Jul.2001

10

12

CL12402

6.10 - 6.45

12-Jul.2001

9

11

CL11401
CL11501
CL11601
CL11701
CL11801
CL11802
CL11901

12

946
1260
1020

187/177

11112

14

-:3

198
239

3

221

32

-:3

133

6

-:3

7

-:3

156
156

-:3

17

4

46500

284

-:3

159

6

41300
45400

357

-:3

156

9

276

-:3

149

7

MOI£S.:.

All results reported in f.l.g1g (ppm)
1 MOE Revised 1997 Guideline for Use at Contaminated Sites in Ontario, Table B

Criteria for industriaVcommercial in a non-potable groundwater situation.

-:. Less Than
3.4/3.4 sample result! laboratory replicate
NV . No Guideline Value Established
( ) Value in brackets applies to medium and fine textured soils
mbgs . metres below ground surface

Samples analyzed by Philip Analytical Services Corporation in Mississauga

Reference: CH2M HILL 2002

Bruce ESA's - 120531

CL 1 - metals. Soil.xls

Table
5.4
Ta 5.4

Bruce Power Phase II ESA
Former Construction Landfill #1 (CLI . Site #1)
Soil Analytical Results

Metals
Sample Identification

Sampling Depth

Interval (mbgs)

Sampling
Date

MOE 1997 Guideline

CL11401
CL11501
CL11601
CL117 01

CL11801
CL11802

Cll1901
CLL 2302

CL12401
CL12402

0.76.1.37
0.76.1.27
1.52.2.13
7.62.8.08
1.52.1.93
2.29.2.90
4.57.4.82
6.10.6.55
4.88.5.03
6.10.6.45

16.Jul.2001
16.Jul.2001
16.Jul.200 1

13.Jul.2001
11.Jul.2001
11.Jul.2001

11.Jul.2001
13.Jul.2001
12.Jul.2001
12.Jul.2001

Phosphorus

Lead

Strontium

Titanium

Vanadium

Zinc

NY

1000

NY

NY

(250) 200

(800) 600

476/462
519
508
427
399
404
229
384
393
420

0:.5/0:.5

145/143
120

186/161

16/15

27/26

0:.5

146

16

31

0:.5

139

20

51

978
90.7
81.3
387
412

229
236
178
206
74
153
176
163

13

36
207
43
28
23
28
24

14

31

0:.5
0:.5
0:.5
0:.5

0:.5

158

8

398

18
13

13
9
12

NOlES;,

All results reported in J..lglg (ppm)
1 MOE Revised 1997 Guideline for Use at Contaminated Sites in Ontario. Table B

Criteria for industriaVcommercial in a non.potable groundwater situation.
0:.. Less Than

3.4/3.4 sample resulV laboratory replicate

NV. No Guideline Value Established
( ) Value in brackets applies to medium and line textured soils
mbgs . metres below ground surface
Samples analyzed by Philip Analytical Services Corporation in Mississauga

Reference: CH2M HILL 2002

Bruce ESA's. 120531

CL 1 . metals. Soil.xls

Table
5.5
Ta ¡.S
Bruce Power Phase II ESA
Former Construction Landfill #1 (CLl- Site #1)
Soil Analytical Results
Ainons

Sampling
Date

Sample Identification

Sampling
Depth (mbgs)

MOE 1997 Guideline

CLl1401
CL1 2002

16-Jul.2001
18.Jul.2001

CL1 21 01

18.Jul.2001

CLl 22 01

18.Jul.2001
13.Jul.2001

CL12301
CLl 2501

19.Jul.2001

0.76.1.37
0.76.1.37
2.29.2.90
1.52.2.13
3.05.3.45
2.29.2.90

Fluoride

Chloride

Nitrite

Nitrate

Phosphate

SUIDhate

NV

NV

NV

NV

NV

NV

NV

Bromide

5

10

-:2

-:5

-:2

-: 10

11

11

6
6

-:1
-:1

-:5
-:5

354

6

3

-:1

-:2
-:2
-:2

102

5

-:1
-:1

-:1

-: 5

281

5

26

-:2

-:5

-:2

-: 10

46

5

7

-:1

-:2

-:1

-:5

339

l:lQIES;.

All resulls reported in ¡.ig/g (ppm)
1 MOE Revised 1997 Guideline for Use at Contaminated Sites in Ontario, Table B Criteria for
industriaVcommercial in a nonpotable

groundwater situation

-:. Less Than
NV . No Guideline Value Established
mbgs. metres below ground surface
( ) values in brackets applies to medium and fine textured soils
Samples analyzed by Philip Analytical Services Corporation in Mississauga

Reference: CH2M HILL 2002

Bruce ESA's . 120531

eii . Anions - Soil.xls
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Table 11.2

Bruce Power Phase II ESA

Former Spent Solvent Facility (SSF . Site #48)
Soil Analytical Results
Volatile Organic Compounds

;''''

SAMPLE IDENTIACAnON

MOE GUIOEUNE 1

EOL

SAMPLE

SSF802
2.29 -2.44

SAMPLE DEPTH (mbgs)

31-Jul-Ol

DATE

SSF 902

SSF 11 01

1.52-1.68

1.52 -1.80

31-Jul-Ol

31-Jul-Ol

PARAMETERS
Chloromethane

NV

0.005

nd

nd

nd

Vinyl Chloride

(0.0075) 0.003

0.002

nd

nd

nd

Bromomethane

(0.38) 0.061

0.005

nd

nd

nd

ChIoroethane

NV

0.005

nd

nd

nd

T richIorolluoromethane

NV

0.005

nd

nd

nd

Acetone

3.8

0.100

nd

nd

nd

0.002

nd

nd

nd

0.010

nd

nd

nd

4.1

0.002

nd

nd

nd

Methyl-t-Butyl Ether

(410) 120

0.002

nd

nd

nd

l,l-Dichloroethane

(140)22

0.002

nd

nd

nd

Methyl Ethyl Ketone (MEK)

38

0.025

nd

nd

nd

c1s-1,2-0ichloroethene (c1s-1,2-Dichloroethylene)

2.3

0.002

nd

nd

nd

(4.9)0.79

0.002

nd

nd

nd

l,2-Dichloroethane

(0.14) 0.022

0.002

nd

nd

nd

1.1,l-Trichloroethane

0.002

nd

nd

nd

0.002

nd

nd

nd

Benzene

(34)26
(0.64)0.10
(25)5.3

0.002

0.005

0.004

0.004

l,2-Dichloropropane

(0.12) 0.019

0.002

nd

nd

nd

nd

0.002

nd

l,l.Dichloroethene (l,l-Dichloroethylene)
Dichloromethane (Methylene Chloride)

trans-l,2-DichJoroethene (trans-l ,2-Dichloroethylene)

Chloroform

Carbon Tetrachloride

(0.015) 0,0024
(200) 140

(3.9) 1.1

0.002

Bromodichloromethane

25

0.002

nd

nd

nd

cis-l,3-0ichloropropene

(0.041) 0.0066

0.002

nd

nd

nd

(69)58

0.025

nd

nd

nd

(0.041) 0.0066

0.002

nd

nd

nd

3.1

0.002

nd

nd

nd

(150)34

0.002

0.012

0.010

2.Hexanone

NV

0.025

nd

nd

0.010
nd

Dibromochloromethane

18

0.002

nd

nd

nd

(0.02) 0.0056

0.002

nd

nd

nd

0.45

0.002

nd

nd

nd

0.002

nd

nd

nd

(30)8.0

0.002

nd

nd

nd

(1000)290

0.002

0.005

0.004

0.004

T richloroethene (Trichloroethylene)

Methyl Isobutyl Ketone (MIBK)

trans-l,3-0ichloropropene
1.1,2-Trichloroethane

Toluene

1,2-Dibromoethane (Ethylene dibromide)
Tetrachloroelhene (PerchloroethyieneIT etrachloroethylene)

1,1,1,2- Tetrachloroethane

Chlorobenzene
Ethylbenzene

(0.12) 0.019

Bromoform

(14)2.3

0.002

nd

nd

nd

Styrene

(7.7) 1.2

0.002

nd

nd

nd

(0.23) 0.037

0.002

nd

nd

(210) 34

0.002

0.008

1,1,2,2- Tetrachloroethane

Total Xylenes

0.005

nd
0.004

1,3-Dichlorobenzene

.30

0.002

nd

nd

nd

l,4-Dichlorobenzene

30

0.002

nd

nd

nd

l,2-Dichlorobenzene

30

0.002

nd

nd

nd

l:IQI.ES;

mbgs -Metres below ground surface
Results in ¡ig/g (ppm)

EOL - Laboratory Estimated Ouantitation Um~

nd - Not Detected above EOL

i MOE Revised 1997 Guideline for Use at Contaminated Sites in Ontario, - Table B Criteria for an
induslriaVcommerciaJlanduse in a non-potable groundwater situation
NV - No Guideline Value Established

ncVnd - sample resultllaboratory replicate
() criterion value in brackets applies to medium and fine textured soils

Samples analyzed by Philip Analytical services Corporation, in Mississauga

Reference: CH2M HILL 2002

Bruce ESA's. 120531

SSF - VOCS - Soil.xls

Table n.2
Bruce Power Phase II ESA
Fonner Spent Solvent Facility (SSF - Site #48)
Soil Analytical Results
Volatile Organic Compounds

SAMPLE IDENTIFICATION

MOE GUIDEUNE 1

EOL

SAMPLE

SSF 1002
4.57 - 4.88

SAMPLE DEPTH (mbgs)

31-Jul-01

DATE

PARAMETERS
Chloromethane
Vinyl Chionde

0.005

nd'nd

(0.0075) 0.003

0.002

ndlnd

NY

(0.38) 0.061

0.005

ndlnd

Chloroelhane

NY

0.005

ndlnd

T richlorofluoromethane

NY

;0.100

ndlnd

AcetOlle

3.8

0.100

ndlnd

(0.015) 0.0024

0.002

ndlnd

(200) 140

0.060

ndlnd

4.1

0.002

ndlnd

Melhyl+ButyI Ellier

(410) 120

0.002

nd'nd

l,1-Dichloroethane

(140)22

0.002

ndlnd

Melhyl Elhyl KetOlle (MEK)

38

0.025

ndlnd

cis-1,2-Dichloroelliene (cis-1,2-Dichloroelhylene)

2.3

0.002

ndlnd

Bromomethane

l,l-Dichloroelhene (1, 1-Dichloroelhylene)
Dichloromelhane (Melhylene Chloride)

trans-1,2-Dichloroetliene (trans.l,2-Dichloroelhylene)

(4.9)0.79

0.002

ndlnd

(0.14) 0.022

0.002

ndlnd

0.002

ndlnd

Benzene

(34)26
(0.64)0.10
(25)5.3

l,2-Dichloropropane

Chloroform
1,2-Dichloroelhane

l,l,l-Trichloroelhane

0.002

ndlnd

0.002

0.002I0.CXL4

(0.12) 0.019

0.002

ndlnd

0.002

ndlnd

Bromodichloromelhane

(3.9)1.1
25

0.002

ndlnd

cis-1.3-Dlchloropropene

(0.041) 0.0066

0.002

nd'nd

(69)58

0.025

nd'nd

(0.041) 0.0066

0.002

nd'nd

3.1

0.002

(150)34

0.002

Caibon Tetrachloride

T richloroelhene (T richloroelhylene)

Melhyl Isobutyl Ketone (MIBK)

trans-1,3-Dichloropropene
1,1,2- T richloroelhane

Toluene

nd'nd
0.007/0.008

2-Hexanone

NY

0.025

nd'nd

Dibrornochloromelhane

18

0.002

ndlnd

(0.02) 0.0056

0.002

nd'nd

0.45

0.002

nd'nd

(0.12) 0.019

0.002

nd'nd

(30)8.0

0.002

nd'nd

(1000)290

0.002

0.00310.003

l,2-Dibrornoelhane (Ethylene diiromide)
Tetrachloroelhene (PerchloroethylenefT etrachloroethylene)

1,1 ,1,2- Tetrachloroelhane

Chlorobenzene
Elhylbenzene
Bromoform

(14)2.3

0.002

Styrene

(7.7) 1.2

0.002

ndlnd

(0.23) 0.037

0.002

nd'nd

1,1,2,2- Tetrachloroelhane

ndlnd

(210)34

0.002

1,3-Dichlorobenzene

30

0.002

nd'nd

1 A-Dichlorobenzene

30

0.002

nd'nd

l,2-Dichlorobenzene

30

0.002

nd'nd

Total Xylenes

0.00310.003

MOlES;

mbgs -Metres below ground surface
Results in ¡igIg (ppm)

EOL . Laboratory Estimated OuantitatiOll Umit
nd - Not Detected above EOL
1 MOE Revised 1997 Guideline for Use at Contaminated Sites in Ontario. - Table B Criteria for an
industriaVcommerciallanduse in a non-potable groundwater situation
NV. No Guideline Value Established

nd'nd . sample resulVlaboratory replicate
() CrileriOll value in brackets applies to medium and fine textured soils
Samples analyzed by Philip Analytical Services CorporatiOll, in Mississauga

Reference: CH2M HILL 2002

Bruce ESA's. 120531

SSF - VOCS - Soil.x1s

Table 11.3

Bruce Power Phase II ESA
Former Spent Solvent Facility (SSF . Site #48)
SoU Analytical Results
Metals

Sample ldenllflcation

Sampling Depth

Interval (mbgs)

Sampling
Date

MOE 1997 Guideline

Total

Arsenic

Sliver

Total
Aluminum

Barium

Beryllium

Calcium

Cadmium

Cobalt

Chromium

(50)40

(50)40

NV

12000\ 1500

1.2

NV

12

(100\ 80

/1000) 750

31.Jul-oi
31.Jul-oi

1.811.8

~ 1I~0.1

4360/4250

26/23

~ 0.2/~0.2

1170001113000

~ 0.5.kO.5

2/3

11/8

1.8

~1

4250

23

8

1

~ 1

2870

13

31.Jul.Ol

1.4

~ 1

2930

12

SSF 1102

2.29.2.44

31.Jul.Ol

1.7

~ 1

3350

14

~0.5
~0.5
~0.5
~0.5

3

31.Jul-oi

~0.2
~0.2
~0.2
~0.2

113000

SSF 1001

0.0.0.45
0.0.0.45
0.76.0.91
1.52.1.68

SSF801
SSF 80 01

SSF901

115000
110000
113000

~2

6

~2

6

~2

7

llQIE.S;,

mbgs .metres below ground surface
Results In f.lglg (ppm)
1 MOE Revised 1997 Guideline for Use at Contaminated Sites in Ontario, Table B Criteria for

IndustriaVcommerciai in a non-potable groundwater situation
~. Less than
NV . No Guideline Value Established

() criterion value In brackets applies to medium and fined textured soils
Samples analyzed by Philip Analytical Services Corporation, in Mississauga

Reference: CH2M HILL 2002

Bruce ESA's. 120531

SSF - metals. Soil.xls

Table 11.3

Bruce Power Phase II ESA
Former Spent Solvent Facility (SSF - Site #48)
Soil Analytical Results
Metals

Sample Identification

Sampling Depth

Interval (mbgs)

Sampling
Date

MOE 1997 Guideline'

SSF801
SSF 80 01

SSF901
SSF 10 01

SSF 1102

Copper

Iron

Potassium

Magnesium

Manganese

Molybdenum

Sodium

Nickel

Phosphorus

(300)225

NV

NV

NV

NV

40

NV

12001150

NV

349/339

( 3/(3
(3

238/227

9/8

377/370

227

8

370

(3
(3

187

4

316

172

4

368

152

5

384

0.0- 0.45

31-Jul-01

19/16

8410/8540

1050/944

0.0.0.45
0.76.0.91
1.52.1.68

31.Jul-01

16

8540

944

39300

339

31.Jul-01

11

6550

820

38000

268

31-Jul.01

8

6770

781

35800

285

2.29 -2.44

31-Jul-01

10

8180

845

36400

326

42400139300

d

tlQIES.;

mbgs .metres below ground sunace
Results In I-lglg (ppm)
i MOE Revised 1997 Guideline lor Use at Contaminated Sites in Ontano, Table B Criteria lor

IndustnaVcommerclal in a non.potable groundwater situation
(. Less than

NV . No Guideline Value Established
() cntenon value In brackets applies to medium and fined textured soils
Samples analyzed by Philip Analytical Services Corporation, In Misslssauga

Reference: CH2M HILL 2002

Bruce ESA's . 120531

SSF . metals - Soil

xis

Table 11.3

Bruce Power Phase II ESA
Former Spent Solvent Facility (SSF . Site #48)
Soil Analytical Results

Metals
Sample Identification

Sampling Depth

Sampling

Interval (mbgs)

Date

MOE 1997 Guideline 1

Lead

Strontium

Titanium

1000

NV

NV

12501200

18001600

Vanadium

Zinc

0.0.0.45
0.0.0.45

31-Jul.Ol

(5/( 5

1081111

219/192

12/11

24/25

SSF 80 01

31-Jul-Ol

111

192

11

25

SSF901

0.76 -0.91

31-Jul.Ol

(5
(5

193

9

15

SSF 10 01

1.52 -1.68

31-Julo01

d

89.9
89.2

199

9

13

SSF 1102

2.29.2.44

31-Julo01

(5

95.4

174

10

14

SSF 8 01

MQIfS:

mbgs .metres below ground surtace
Results in ",gig (ppm)
1 MOE Revised 1997 Guideline for Use at Contaminated Sites in Ontario, Table B Criteria for
industriaVcommercial in a non-potable groundwater situation
(. Less than

NV . No Guideline Value Established
o criterion value In brackets applies to medium and fined textured soils
Samples analyzed by Philip Analytical Services Corporation, in Mlsslssauga

Reference: CH2M HILL 2002

Bruce ESA's -120531

SSF . metals. Soil.xls

