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ABSTRACT

This Annual Compliance and Operational Performance Report (ACOPR) provides performance and
operational information for Nordion's Class 1B Facility. It reports annual performance against the Nuclear
Safety and Control (NSC) Act, applicable regulations, relevant safety and operational programs and the license
conditions of the Nuclear Processing Facility Operating License issued by the Canadian Nuclear Safety
Commission (CNSC) (License NSFPOL-11A.00/2025) and demonstrates that Nordion is operating in a safe
and responsible manner.

As per Nordion's license condition on annual reporting, this report contains the following information:

The operation and maintenance of the facility

A summary of facility and equipment performance and changes

Changes to operating policies and organization

Occurrences and personnel radiation exposures

Releases of nuclear substances and hazardous substances from the facility

Changes to the emergency procedures, changes that affect or may affect the facility's emergency
response arrangements, training activities, drill and exercise activities and unplanned events in which
the facility's emergency response organization was tested

The results of the effluent monitoring and personnel radiation exposures of the facility

The results of environmental monitoring

A summary of non-radiological health and safety activities, information on minor incidents and lost-
time incidents

A summary of the Public Information Program aclivities

The 2018 Environmental, Health and Safety Objectives

The key points of this report are as follows:

e The implementation of measures to ensure compliance with Nordion's Licence Conditions Handbook
{LCH).

» All measurable radiation doses received by personnel and the public were within the regulatory limits
of 50 mSv/yr for (Nuclear Energy Worker) NEW personnel and 1 mSv/yr for non-NEW personnel and
public, and no internal dose levels or limits were exceeded.

e There were no instances in which there was potential to exceed a regulatory limit or to reach or
exceed an action level.

There was one (1) lost time injury and five (5) medical treatment injuries occurred.

There were two reportable exceedances of an environmental regulatory limit or action level in 2017
involving non-radiological releases to the sanitary sewer which resulted in by-law limit exceedances.
They were identified by Nordion during routine sampling and self-reported to the City of Ottawa (Refer
to Section 1.1).

In 2017, Nordion's Class 18 Facility operated within the requirements of the Nuclear Safety and Control (NSC)
Act, the applicable regulations and the conditions of the operating license issued by the CNSC with the
exception of 33 non-compliances with the NSC Act, the regulations or with Nordian's site license NSPFOL-
11A.00/2025. Sixteen (16) of these instances were reportable to the CNSC (refer to Appendix A).

Ref: CNSC License NSPFOL-11A.00/2025
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INTRODUCTION

Nordion is a business unit of Sotera Health, a recognized global leader in contract sterilization services
for medical device and pharmaceutical industries. Nordion continues to operate as a stand-alone
company and is a major global supplier of radivisotopes used in nuclear medicine for diagnostic and
therapeutic purposes, industrial applications, and research and development activities. The Class 1B
Facility is comprised of two major production operations, one involving the processing of radioisotopes
used in nuclear medicine (Medical 1sotopes) and the other involving sealed sources used in cancer
therapy and irradiation technologies (Gamma Technologies).

The production operations for Medical Isotopes are housed in the Muclear Medicine Production Facility
{NMPF} portion of the Kanata Operations Building (KOB) and in the Kanata Radiopharmaceutical
Manufacturing Facility (KRMF). Production operations for Gamma Technologies are housed in the Cobalt
Operations Facility (COF) portion of the KOB.

A summary of the organizational structure and key EHS personnel is provided in Section 2.15.

Throughout this report, environmental, health and safety (EHS) significance is applied to incidents using
the following definitions:

Low Risk — A finding or failure that will not result in negative impact to security, employee health and
safety, the environment, registrations or licenses.

Medium Risk — A finding or failure that resulted, or could potentially result in a negative impact to security,
employee health and safety, the environment, registrations or licenses.

High Risk - An event or occurrence which has a major negative impact, or potential major negative
impact on security, employee health and safety, the environment, registrations or licenses.

1.1 Compliance with Other Regulations

During 2017, Nordion reported two exceedances of the City of Ottawa Sewer Use by-law (2003-
514). The following parameters were identified:

Petroleum Hydrocarbons
Biochemical Oxygen Demand {BOD)
Nonylphenols

Suiphides

Suspended Solids

Nordion continues to work closely with the City of Ottawa to identify potential sources of these
parameters. In discussions with the City of Ottawa with regards to the parameter nonylphenals,
they indicated they are in the processes of reviewing the current by-law limits for this parameter
and changing the limits for this parameter. The City of Ottawa had indicated they were not
concerned with these releases.

Nordion reports to the Workplace Safety Insurance Board (WSIB) whenever a reportable
occupational injury or illness occurs. In 2017, there were five medical treatments and one lost-
time incident reported to the WSIB. WSIB may inspect Nordion’s Occupational Health and Safety
programs at any time; however, no inspections were held in 2017,

In compliance with Part |l of the Canadian Labour Code, four disabling injuries were reported to
Employment and Social Development Canada (ESDC). Details of these injuries are provided in
Section 2.8.4.

As part of the transportation program, Nordion must remain compliant with not only CNSC
regulations and requirements but also those of other regulators, most prominently Transport
Canada (Transportation of Dangerous Goods (TDG) regulations), US Department of Transport
{US DOT) and US Nuclear Regulatory Commission {US NRC). Nordion did not have any
reportable non-conformances to these other regulations in 2017.

There were no non-compliances related to the sealed and unsealed source reporting performed
by Nordion to the Competent Authorities in France, Belgium or Switzerland.

Ref. CNSC License NSPFOL-11A.00/2025
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1.2

1.3

New Licensed Activities

There have been no new licensed activities since the last compliance monitoring report.

Significant Modifications or Changes to Site or Facility

Modifications and repairs that were carried out in 2017 included:

Upgraded condenser pump controls for the chilled water system (to Variable Frequency
Drives)

Replacement of dock levers for doors 6-7 and 6-9

Installation of a new water main at Solandt Road

installation of back flow preventers at the KOB, KRMF and Roy Errington (RE)

buildings
Replacement of domestic water line in the KOB Active Area

The only change in designated Active Areas was the replacement of a domestic water supply
line. There were no structural changes to designated Active Areas.

1.3.1 Changes to Procedures Related to Operations Safety and Control

In 2017, the following changes were made to procedures related to operational safety and
control:

SE-LIC-001 “Management System for Safety”

Revised to address CNSC comments related to Nordion's transition to CSA N286-12,
“Management system requirements for nuclear facilities”, and to address internal
audit findings.

SE-LIC-015 “Radioactive Material Inventory”

Revised to include instruction that items that may need leak testing are assessed and
if required added immediately to AMMS Leak Testing.

SE-EHS-007 “Fire Protection Program — Nordion Ottawa Site”

Updated document to align with changes made to SE-LIC-001. Revised to include
Building Fire Marshalls in Program, add an organizational chart and include
references to other internal procedures.

SE-OP-079 "Sealed and Unsealed Source Tracking”
Updated to reflect the disabling of the auto-generation of sealed source reporting
transactions at 10 days for Co-60 sealed source even if the export license number is

not available and revise the “Export License Number Required” alert timeframe from
14 days to 10 days. Added a new source type to the document.

SE-HS-007 "Control of Hazardous Energy — Lockout and Tagout Systems”
Updated to include reference to new document created, “Eiectrical Safety Program”.
SE-HS-009 “Work Permit Authorization Program”

Updated to include reference to new document created, “Electrical Safety Program”.
Revise to reflect that work permits are not issued until the Change Form is approved
for the installation of new safety-related Structures, Systems and Components
{SSCs) and planned modifications or re-configurations of safety-related $5Cs and to
provide guidance on when a Change Form is required.

SE-ERP-002 “"Emergency Response Plan (ERP)

Added minor clarifications and information regarding possible Emergency Operations
Centre locations, the use of white boards to log entry of responders entering the
hazard zone and additional Site Security responsibilities.

Ref. CNSC License NSPFOL-11A.00/2025
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1.4 Operational Challenges

In 2017 the following operational challenges were experienced by Nordon;

¢ |ncreased production and shipments of TheraSphere,

¢ Ensuring, as Nordion continues to manufacture new types of sealed source products, that
internal processes are maintained to ensure the correct set-up and transfer of
information required for sealed source reporting, and

¢ Meeting the internal target for timely closure of CAPAs. Average closure rate of 75% just
missing the target of 80%.

2. SAFETY AND CONTROL AREA (SCA)

21 Management System

211

Applicable Activities

The Management System for Safety is applicable to all CNSC licensed activities
conducted under the Class 1B nuclear substance and processing facility operating
license. Licensed activities include those activities undertaken to operate a nuclear
substance processing facility and to service prescribed equipment.

Nordion operates the facility to process nuclear substances for medical purposes, and
manufactures sealed sources for medical and industrial applications. Nordion
manufactures sealed sources that are installed in prescribed equipment that are either
transported to another licensee, or packaged and transported to be installed in prescribed
equipment at another location or licensee. In addition, Nordion services its own self-
shielded irradiator that is used to support the operations of the facility.

Nordion also services, at the Class 1B nuclear substance and processing facility,
prescribed equipment from other licensees and clients for which they have provided
procedures to the CNSC.

Management System for Safety Program Effectiveness

The annual management review of the Environmental Management System (EMS) and
the Management System for Safety was conducted May 15, 2017 by the EHS Committee.

At this meeting the status of actions from the previous meeting, the Environment, Health
& Safety Policy, adequacy of resources, EHS objectives and targets, and changing
circumstances are reviewed and recommendations for improvement are made.

Results of the 2017 Annual Review:

1. 14 of 15 outstanding actions from the previous meetings were closed. The remaining
item involved reviewing with the Facilities department how EHS can be engaged
when safety related structures, systems, or components are unexpectedly removed
from service. This action has since been closed.

2. The Environment, Health and Safety Policy was reviewed and it was determined that
the policy is acceptable and no changes were required.

3. The 2016 EHS Performance Report was reviewed and discussed. This report
assesses the performance related to the 14 Safety and Control Areas over the past
three years where this information was available. The findings that contributed to
these trends have been addressed with CAPAs.

4, The 2017 Environmental Objectives and Targets were reviewed by the Committee. At
the time, the environmental objectives and targets were on track with the exception of
the objective and target to potentially reduce particulate matter air emissions from the
glass blowing process. The EHS Committee agreed that this objective and target be
postporied due to reduced usage of the glass blowing facility.

5. The 2017 EHS Objectives and Targets were reviewed and there were no comments.

Ref. CNSC License NSPFOL-11A.00/2025
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6. Resource requirements for the EMS and Management System for Safety were
discussed. The EHS Committee agreed that the programs are resourced adequately
to ensure that critical issues are being addressed. Financial and specialized skills
resources were felt to be adequate.

7. 13 actions resulted from the meeting and there were five recommendations for
improving the EHS Performance Report.

The Committee concluded that they were satisfied with the effectiveness of the EMS and
the Management System for Safety.
Internal and External Audits

As part of the Management System for Safety and the EMS, Nordion annually conducts
internal audits to identify and correct environmental, health and safety related issues. In
2017, Nordion conducted a total of 20 internal EHS audits. These audits included an audit
of production areas and supporting functions as well as policy and program audits. In
addition, as part of its inspection program, Nordion conducted a total of 11 health and
safety inspections, and 16 environmental and fire inspections.

In 2017, there were 7 audits of Nordion by external parties, and 1 external audit conducted
by Nordion of a supplier. Out of a total of 52 EHS related Corrective Actions/Preventative
Actions (CAPAs) initiated in 2017, 8 CAPAs were a result of minor findings from internal
audits and eight CAPAs were a result of external audits of Nordion. The remaining CAPAs
resulted from investigations or were issued to address observed deficiencies. A list of the
internal audits and associated EHS CAPAs {and other corrective actions) are provided and
tabulated in Appendix B.

2.1.3.1 Internal Audits

The following internal audits were conducted in 2017:

Process Audit of High Specific Activity (HSA) Cobalt
EMS Program
Business Planning, Organization and Assessment
Public Information Program
Resources
Documentation, Records
Problem Identification and Resolution
EHS Internal Audit Program
Safety Analysis
. Supply Chain and Purchasing Requirements
. Audit of a Supplier
. Supplier Audit Program
. Non-preduction Radicactive Material inventory (NPRMI)
. Operational Control, Monitoring and Maintenance
. Safeguarded Material Physical Inventory Taking (PIT)
. Sealed Source Reporting
. Sealed Source Export Licenses
18. Research and Development — Cell 25
19. Carrier
20. Process Safety Audit for TheraSphere Packaging and Re-labeling

Refer to Appendix B for a summary of the findings associated with the internal
audits conducted in 2017.

© oSN O AWM=
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Ref: CNSC License NSPFOL-11A.00/2025
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2.1.3.2 External Audits of Nordion
The following external audits of Nordion were conducted in 2017;
Date Description Result

March 2-3, 2017 | The CNSC conducted an Two action notices
inspection of Nordion's
Radiation Protection Program

March 20-21, The CNSC conducted an One recommendation

2017 inspection of Nordion's
Environmental Protection
Program

April 5, 2017 US Customs & Border Successful revalidation at
Protection — C-TPAT Re- top tier level.
Validation (Security)

May 24-26, 2017 | A third party conducted a One minor finding and
continuing assessment seven opportunities for
(surveillance) audit against the | improvement.
requirements from the ISO
14001:2004 standard

June 28-31, 2017 | The CNSC conducted a Four action notices and
Training inspection seven recommendations

July 6-7, 2017 The IAEA conducted a There were no
Complementary Access outstanding actions. The
inspection IAEA report is pending

October 26-27, The CNSC conducted an Two Action Notices and

2017 inspection of Nordion's one recommendation.
Emergency Preparedness
Program

2.1.3.3 External Audits Conducted by Nardion

Nordion conducted one EHS audit of a supplier in 2017. There was one
corrective action and two opportunities for improvement identified during this

audit.

2.1.4 Management System for Safety Program Improvements

In 2017, the Management System for Safety Program was revised to add additional
detail as per CNSC comments to further align with the CSA Standard N286-12,
“Management system requirement for nuclear facilities”.

21.5

All other changes or revisions made to the Radiation Protection Program, Conventional
Health and Safety Program, and the Environmental Protection Program are as
discussed in Sections 2.7.8, 2.8.3 and 2.9.6, respectively.

Summary of Organizational Structure and Key EHS Personnel

Nordion is a business unit of Sotera Health, but operates as a stand-alone company.
Nordion is comprised of two business units; one involving the processing of
radioisotopes used in nuclear medicine (the Medical Isotopes Business Unit) and the
other involving production of sealed sources used in cancer therapy and irradiation
technologies (the Gamma Technologies Business Unit).

Ref- CNSC License NSPFOL-11A.00/2025
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In 2017, EHS personnel were organized into a Gamma Technologies ~ EHS
Compliance Group and a Medical Isctopes — EHS Compliance Group. The personnel
of these two groups are outlined below. All of the positions for Gamma Technologies -
Compliance are corporate wide functions supporting both businesses, with the
exception of the Administrative Assistant. A full list of key EHS personnel is included
below:;

Gamma Technologies — EHS Compliance

Director, QA EHS Compliance (retired late January 2017 replaced by Vice-President,
QA Regulatory & EHS Compliance)

Administrative Assistant

Manager, Corporate Security & Emergency Management

Contract Security Supervisor

Contract Security Officers (16)

Senior Manager, Facility Nuclear Compliance

EHS Assistant

Senior Manager, Transportation Licensing & Gamma Radiation Safety

Nuclear Transportation Specialist

Senior EHS Compliance Specialist

Senior Licensing Coordinator

EHS Compliance Specialist (3)

EHS Compliance Specialist Term Position (1)

Training Specialist

Manager, EHS and Documents & Corporate Records

Occupational Health & Safety Specialist

Safety Specialist Term Position (1)

Medical Isotopes — EHS Compliance

Vice-President, QA Regulatory & EHS Compliance
Senior Manager, Radiation Safely & Compliance
Senior Radiation Surveyor (2)

Radiation Surveyor (4)

» Senior Radiation & Contamination Monitor (3)
e Radiation and Contamination Monitor (3)

Changes to the Organizational Structure and Roles and Responsibilities of Key
Personnel

In January of 2017, the Director, Quality Assurance (QA) EHS Compliance retired. The
Vice-President, QA Regulatory & EHS Compliance has assumed these responsibilities.

In March of 2017 the term positions of Safety Specialist and EHS Compliance
Specialist ended.
In July of 2017, a new President of Nordion (Canada) Inc. was appointed.

Ref: CNSC License NSPFOL-11A.00/2025
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2.2 Human Performance Management

221

Overall Performance of Human Performance Management

Naordion's Change Control procedure, QAP AP-45, requires that training requirements
be assessed and documented for procedural changes. These requirements include
assessment of the roles assigned to the document, the level of training to be completed
and the training completion time. Most controlled document require “read and
understand” training regardless of the impact of changes. Change Leaders are required
to consult with relevant Managers and record whether this read and understand training
needs to be supplemented by instructor-led classroom training and/or On-the-job-
training. For changes assessed fo have a high or medium risk safety impact, a “Training
Needs Analysis” must be completed and EHS must review and approve of the final
training decision

2211 Training Attendance Rate

Nordion designed and maintains a variety of radiation safety training courses.
New employees who are not classified as NEWs receive a basic course on
Health, Safety and Environment, Level |, which provides information on the
facilities, emergency response procedures and alarms, and basic procedures to
follow for safety in the workplace. Nuclear Energy Workers receive a NEW
Indoctrination Course. To be authorized to enter the Active Area unescorted,
the employee must complete and pass a written test, as evidence of
understanding the principles of radiation protection and Nordion safe work
practices. NEW retraining and retesting are conducted on a three year
frequency. In addition, NEWs are provided with a haif day Radiation
Instrumentation Workshop, dealing specifically with the selection and use of
radiation survey and contamination meters for the Active Area. In 2017, there
were no radiation safety incidents nor were there any anomalous Thermo-
luminescent Dosimeter (TLD) readings attributed to employee radiation safety
practices. This indicates that the radiation safety training was effective.

Supplementary training programs are provided to all personnel working on
behalf of Nordion depending on the nature of the job and the requirements
specified by their manager. These programs include, but are not limited to,
such topics as "Working with Radiciodines”, emergency response awareness,
care and use of respirators, material handling training, and working safely with
fume-hoods.

Employees who transport, handle, or offer dangerous goods for transport are
trained in the TDG requirements. The training program includes a one day
classroom training course that is required once on employment or upon job
change. Retraining is conducted on a 2-year frequency and is accomplished
through self-study. The self-study program is separated into three levels.

Employees are required to complete the self-study refresher training level that
is appropriate for their job function. For each training course, participants must
complete and pass a written test, as evidence of understanding the course
contents.

A summary of the key training programs is pravided in Table 1.

in 2017, the number of scheduled participants that required safety training was
520, and by the end of the year, 510 of the scheduled participants completed
the training, which included refresher training. Therefore, the attendance
completion rate in 2017 was 98%. The 10 course not completed represent two
employees; one who could not complete 9 courses due to being on extended
leave during 2017 and another who completed the required training course in
January 2018.

Ref. CNSC License NSPFOL-11A.00/2025
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Table 1
2017 Safety Training Programs
# of # of # Participants
Particip?nts Participants | with Overdue
Brogram Diration 13;?’::‘?;_::‘ Gom :lzted Trg::::egs:te the
2017 Training in End of 2017
2017
Nuclear Er}ergy Worker (NEW) 6 Hours 11 11 o
Indoctrination
NEW Refresher’ Self Study 95 94 1" and 12
Radiation Instrumentation Workshop® 3 Hours 48 47 1!
Radiation Safety Review for Operators® Half Day 18 18 0
Radioiodine Handling® 2 Hours 20 19 1’
Transport of Dangerous Goods Level I° Self Study 5 5 0
Transport of Dangerous Goods Leve! I1° Self Study 13 13 0
Transport of Dangerous Goods Level lII° | All Day In- 40 39 1!
Class
TDG for Contractors® Full Day 23 23 0
Working with BETA® 1 Hour 34 33 1"
Crane Half Day 18 18 0
Pallet Half Day 24 24 0
Forkiift Half Day 12 12 0
Contractor Radiation Safety Protection Half Day 14 14 0
Training®
Contractor Radiation Safety Protection 2 Hours 10 9 1!
Refresher®
Contractor EHS Training Level I° 2 Hours 40 40 0
HEGS Safety Training 2 Hours 0 0 0
In-Depth Security Awareness® 2 Hours | 31 0
Emergency Response Part 1° 2 Hours 18 17 1’
Emergency Response Part 2° 2 Hours 13 12 1
Emergency Response Part 3° 2 Hours 8 8 0
Emergency Response: Security® 1 Hour 18 18 0
Emergencay Response: Site Security 1 Hour 0 0 0
Volunteer
Emergency Response: Monitors® 1 Hour 1 1 0
SCBA Part 1° & 2° 1 Hour 5 4 1’
TOTAL 520 510 10

' On extended leave
? Refresher training completed in January 2018
* Key EHS course

Ref: CNSC License NSPFOL-11A.00/2025
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2.2.2 Evaluation of Training Effectiveness

2221 Trainee Reaction
Trainee reaction is the degree to which participants find the training favourable,
engaging and relevant to their jobs. These three components are evaluated by
analyzing data collected through the completion of training evaluation forms for all
internally developed key EHS training courses and delivered by EHS classroom
instructors, The data is analyzed so that corrective actions can be taken, if
necessary, to improve content and delivery. The degree to which trainees find the
training favourable is evaluated by analyzing the overall training assessment rating
for each course. Overall training is assessed as one of five options: Excelient, Very
Good, Good, Poor or Very Poor. The training evaluation form allows the trainee to
select which aspects related to training engagement and relevance they perceived
as strengths or weaknesses. In addition, a review of the optional comments section
is completed to identify any issues that would contribute to trainees discomfort and
distraction that could have impacted employee engagement (such as room
temperature, catering, lighting etc.).

For 2017:

= 100% of courses had an overall rating of good, very good or excellent. 0%
of courses had an overall rating of poor or very poor. Therefare, overall
trainee satisfaction is high.

e Training courses were perceived by trainees as engaging and relevant and
trainees felt participation was encouraged.

2222 Trainee Learning

Trainee learning is the degree to which trainees acquire the intended knowledge and
skills based on their participation in the training. Learning is evaluated by the pass
rate of tests written for key EHS training courses.

For 2017, 100% of trainees passed the assessment test for all key EHS training
courses and there were no rescheduled tests due to failed attempts.

2.2.2.3 Training Results

Training results is the degree to which targeted outcomes occur as a result of the
training. The effectiveness of training results are measured by the EHS significance
(high, medium, low) and the frequency of unplanned events documented through
processes such as the deviation process, the non-conformance process,
investigations, and customer complaints where the root cause was determined to be
related to human error or training. The targeted outcome is zero high risk unplanned
events related to human error or training as well as no trend for recurrence (three or
more) of the same unplanned event with the same human error or training root
cause.

For 2017;
¢ There were 11 unplanned events in 2017 for which the root cause was

determined to be related to human error or training (9 low and 2 medium
significance)

s There was no trend for recurrence (three or more) of the same unplanned
event with the same human error or training root cause.
2.2.3 Confirmation of Sufficient Number of Qualified Workers

In 2017, Nordion ensured that at least the minimum number of responsible personnel
was available to provide safety during overnight operations and during emergency
situations.

Ref: CNSC License NSPFOL-11A.00/2025
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Nordion Security is on site at all times. Radiation Surveyors are always on site when
production involving radioactive materials is occurring. Nordion has key emergency
response, Facilities and Production Managers on-call at all times. The Incident
Manager, or the person in charge of the response, can initiate a call-in of both on-call
and regular emergency response personnel. Currently there are approximately 70 Fire
Wardens and Marshalls and over 80 other emergency response personnel.

Nordion routinely assesses the availability of qualified staff as part of the Emergency
Response Program and through drills and exercises. Nordion tests its emergency call
list annually and the results have demonstrated year over year that within one hour of
the onset of an emergency, adequate emergency response personnel and at least one
representative from each of the key emergency response groups would be available on-
site (refer to Section 2.10).

There is a minimum of one and normally two Health Physicists on call who are qualified
to establish and direct radiation safety activities to protect personnel, the public, and the
environment from radiation hazards, and to develop safe work methods and procedures.

Nordion maintains a formal on-call roster that includes the Manager, Corporate Security
(or designate) and the Senior Manager Radiation Safety & Compliance (or designate),
who is also a qualified Health Physicist.

2.3 Operating Performance

2.31

Effectiveness in Carrying Out Licensed Activities

Licensed activities were carried out according to Nordion's programs, policies and
procedures resulting in no significant unplanned events.

Nordion's programs that are in place for auditing and capturing non-conformances
continue to identify issues in areas that require corrective actions. These processes
functioned as expected.

The 2017 EHS program objectives are shown in Table 2. All of the EHS objectives listed
in Table 2 were met in 2017 with the exception of Lost Time Incidents, Non-Radiological
Releases, and timely closure of EHS CAPAs. The number of Medical Treatment
Incidents (five) met the target of <6 but the number of Lost Time Incidents (one)
exceeded the target of zero. Funther details of these incidents can be found in Section
2.8.4.

In 2017, most of the hazardous occurrences involved repetitive strain injuries from
performing routine work as well as slipping and falling. Nordion continues to provide
increased focus on ergonomic assessments, proper mechanics training, and awareness
to Operations groups. Managers engage in regular safety talks with their teams and
continue to emphasize the importance of taking regular breaks to rest muscles and
joints and rotating duties, as required, in an effort to avoid repetitive strain injuries.

Radioactive materials emissions (0.0052% of the Derived Release Limit (DRL)) continue
to be well below the target of £ 5% DRL, but Non-Radiological releases were above the
target of 0 for a total of two in 2017. The details of these releases are found in Section
1.1.

The target of 80% of generated CAPAs closed within 1 year was not met in 2017, The
average CAPA closure rate for 2017 was 75%, with the monthly closure rate ranging
from 66% to 79% in 2017,

The remainder of the EHS Targets and Objectives were met for 2017 and Nordion
reported diverting 73.5% of waste from landfills, maximum employee dose rates well
under the target of s 7.5 mSv/yr and completing a supplier audit by the end of 2017.

Table 3 shows Health and Safety Objectives that Directors and Managers and
employees of high risk areas are expected to meet, CAPAs greater than twelve months
are reviewed in the QA CAPA Review Board meetings as well as the EHS Committee
meetings. They are also reviewed monthly by senior management.
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A system is in place to ensure that the manager self-assessment performance reviews
are completed twice a year. The self-assessment process is audited annually.
Deviations, Change Forms and complaints are reviewed yearly at the Annual Joint
Environmental Management System and Management System, for Safety review.

Table 2
2017 EHS Program Objectives and Resuits
Applicable Nordion Objective Measures and Targets Result
Job Function

Al Directors and Minimize the number and + Number of Medical Treatment | 5 Incidents
Managers of extent of accupational Incidents < 6
Operations, Facilities, or | injuries, environmental and + Number of Lost Ti
Nuclear Energy Worker | radiation incidents. | "".g e:so_ 005 ime 1 Incidents
employees ncidents =

Minimize the use and release | Radioactive materials emissions | g ggs2 % DRL

of hazardous materials to the | to < 5.0% of the Derived Release

environment. Limits {DRL) {Ottawa)

( » Zero reportable releases of 2 Reporiable releases
radioactive or non-radioactive S L

[ hazardous materials to the (Non-radiaiegical )

[ environment (sewer, air, etc)

‘ Maintain radiation doses fo « Maximum employee dose rate | 2 58 mSviyr
employees as per ALARA S 7.5 mSviyr (Medical Isotopes)
principle.

5.49 mSviyr
{Gamma Technologies)
» Target 80% of generated
Timely closure of EHS CAPAs within your areas Met
CAPAs are closed (actions
complete, exclude CAPA
| verifications) within 1 year
Managers of high risk areas Perform and complete Mid-Year | 40p% Complete
will complete/submit regular and Year-End manager self-
self-assessments of their assessments (semi-annually)
management processes and
safety perfarmance.
Al High Risk Timely closure of EHS Target 80% of generated CAPAs | 759, (average for 2017)
Employees CAPAs within your areas are closed
(Actions complete, excluding
CAPA verifications) within 1 year

*Average taken over the year.
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Table 3
2017 Health and Safety Objectives

Applicable Nordion
Job Function

Objective

Measures and Targets

All Directors and
Managers of
Operations, Facilities, or
Nuclear Energy Worker
employees

Minimize the use and release of
hazardous materials to the
environment,

* Reduction in the use of hazardous materials
and the generation of waste (hazardous and
non-hazardous)

Manage EHS CAPAs and ensure
timely closure of CAPAs

» Meet all CAPA phase target dates
+ Prioritize high risk EHS CAPAs

Managers of high risk areas will
develop and implement an Incident
Reduction Strategy.

» Provide EMHS “Safety Focus Talks" and
“Hazard ID Training” in team meetings and
collect and provide feedback to EHS.

» With support from EHS, develop an “Incident
Reduction Strategy” based on the incident
performance within the area over the prior 24
months. Approval from area Directors required
by March 30, 2017 prior to implementation.
Once approved provide a strategy descriptions
to EHS for review at the EHS Committee.

{Note: Sample strategies will he offered by EHS )
« Throughout 2017, area managers will review
and modify their Strategy if safety trends are
identified.

Managers of high risk areas will
complete/submit regular self-
assessments of their management
processes and safety performance.

+ Perform and complete Mid-Year and Year-End
manager self-assessments (semi-annually)

= Ensure the departmental job hazard analysis is
kept up-to-date.

Ensure that all managers actively
consider the impacts to the
environment and health and safety.

» Environment, health and safety impacts are
assessed as part of product realization
planning and risks are mitigated through
application of ALARA and pro-active planning.

* Opportunities for minimizing waste (hazardous
and non-hazardous) are assessed and
implemented whenever possible,

» Ensure all near-misses and Hazard ID's are
reported in the Velocity EHS tool in a timely
manner and appropriate corrective actions are
taken.

+ Maintain control of non-production radioactive
material.

* Implement appropriate safety improvements as
a result of Incidents, Near Miss, and Hazard
IDs.

Communicate monthly with teams
about environment, health and
safaty performance and impacts.

Openly evaluate employee
environment, health safety concerns
and encourage reporting of near
misses.

+ Environment, health & safety information and
concerns are discussed regularly at every
team meeting.

« Health and safety concerns are assessed with
the results of the evaluation communicated to
the employee(s).

+ Deviations, CF’s, Non-conformances and
Complaints are assessed for EHS risks against
targets and reported accordingly.

= Routinely invite EHS to team meetings to
discuss EHS topics and/or concems.
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Applicable Nordion Objective Measures and Targets

Jab Function
All High Risk Prioritize working safely at all times. | - It is unacceptable to take risks in order 1o get
Employees the job done. Personal safety is every

employee’s highest responsibility.

» Work must follow Nordion EMS training,
standards and procedures, and is performed
with care and attention to safety principles and
policies.

» Wear all applicable Personal Protective
Equipment (PPE) as necessary.

« Bring all safety concems or questions to the

attention of the direct Supervisor or EHS.

Submit all dosimeter(s} and rings for monitoring

on time (no later than one month following end

of monitoring period without good reason,

Report all workplace injuries, unsafe All warkplace injuries, suspected injuries,
conditions and near misses. observed hazardous conditions and near
misses are reported IMMEDIATELY to the
direct Supervisor.

Report ANY suspected symptoms to your
Supervisor or identify potential physical
concerns before they become injuries. Do NOT
take personal safety risks to get the job done.

Encourage and assist co-workers in Following Nordion values and safety policies,
adopting safe work practices. coach co-workers who are observed to be
working unsafely.

Safety Talks Full participation and engagement during team
safety talks and training by asking questions

and voicing concerns.

Reduce environmental impacts

Identify opportunities for reducing waste, and
using less harmful materials wherever
possible.

« Ensure EHS reviews and approves all new
hazardous or environmentally harmful
materials prior to ordering as well as any
equipment designed to contain these
materials.

Timely closure of EHS CAPAs » Meet all CAPA target dates
» Prioritize high risk EHS CAPAs

232 Effectiveness in Implementing Operational Controls and Improving Safety Culture

EHS operational controls are documented in a specific series of documents {SE-OP and
SE-HS series) and safety critical steps are added into routine production procedures.
These procedures are routinely updated using Nordion's change control process when
safety improvements are identified or during the document's scheduled periodic review.

233 Reportable Events

A list of reportable incidents, their causes and corrective actions is provided in Appendix
A
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2.3.4 Sealed Source Tracking

Nordion has a process for reporting the transfer, receipt, export or import of sealed
sources if the activity exceeds the threshold limits and within the specified timeframes as
detailed in Nordion's LCH.

2.3.4.1 Sealed Source Tracking Activities
Activities which took place in 2017 included the following:

= Conducting a process review incorporating a systematic analysis to ensure
identification of all failure modes. Corrective actions have been identified
and Nordion is working to address these.

2.34.2 Sealed Source Tracking improvements

In 2017, Nordion made the following improvements to the Sealed Source

Tracking process:

* Modified where the tracking system retrieves the export license number
within the electronic database management system preventing duplication
and reducing error associated with manual entries

* Implemented a process for reporting amendments to the export license
number to the CNSC

» Improved manual reporting process to ensure reporting of all of the
required information within the required timeframe

2.35 Non-production Sealed and Unsealed Source Inventory
The inventory of non-production sealed and unsealed sources in provided in Appendix C.

2.3.6 Annual Production

Activities relating to the procurement, possession, processing and shipping of radioactive
materials are conducted under Nuclear Substance Processing Facility Operating Licence,
NSPFOL-11A.00/2025.

= I —
- -
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24 Safety Analysis
Validation and Maintenance of Overall Safety Case

2.5

26

241

242 Maodifications and Changes to Facility that May Affect Safety Analysis

Physical Design

In 2017, Nordion did not make any modifications to the physical design of the facility. The FSAR
review process identifies areas of continuous improvernent to ensure that the overall design
basis for the facility is both validated and maintained. In 2017, there were no significant design
issues identified through these reviews. Qverall, Nordion's facility design has been maintained.

Fitness for Service

26.1

Effectiveness of Maintenance and Testing Programs

Nordion has a system in place for the maintenance and control of equipment that
supports the facility. The program provides guidelines for the documentation and
maintenance of the system to ensure responsibilities are identified, filing systems are
maintained, and all necessary controls are in place for facility calibration and
maintenance.

Nordion uses an Advanced Maintenance Management System (AMMS) to control
Nordion’s calibration and maintenance activities. The AMMS is used to catalogue all
equipment requiring calibration or maintenance, record equipment information, schedule
maintenance, and issue work orders.

Detailed processes and rules governing the preventative maintenance program are
available in Facilities Master Plan documents.
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2.6.2

The AMMS provides the necessary oversight to ensure equipment integrity, All equipment
inspections and preventative maintenance schedules are dictated by the use of the
AMMS,

Unscheduled repairs are reviewed on an annual basis by Facilities to assess for trends in
equipment failures. Recurring failures are reviewed by EHS Compliance for the
determination of any additional corrective actions.

This continues to prove effective as during 2017, there were no major equipment failures.

Effectiveness of Aging Management Strategies

Every year a detailed review is carried out at the Senior Management level to discuss
aging equipment at the site. This annual business plan review takes into account three
criteria: safety of the facility, regulatory requirements and site improvements. When
approved, the work identified during the aging equipment review is executed as a project.
Projects are prioritized into three categories and funds are allocated as required. This
aging equipment review process, because of the link to the Senior Management team and
Finance, has been effective in keeping the Nordion facility up-to-date with current
technology.

2.7 Radiation Protection

271

Dose Control Data

2.7.1.1  Occupational External Dosimetry

Tables 7 and 8 provide dosimetry data to the public and with employees
grouped in various ranges of exposure. Data on the minimum, maximum and
average doses for all employees are shown in Tables 9, 10 and 11. In 2017
there were 141 Aclive Area personnel monitored, 122 non-Active Area
personnel in these tables. Of the 122 non-Active Area personnel, 17 support
industrial irradiators (containing Co-60) at customer sites. These individuals
are included in the Class 1B licence dosimetry as they may also receive dose
from work at KOB during the dosimelry year.

Ref: CNSC License NSPFOL-11A.00/2025
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Table 7
Personnel Dosimetry

Number of Employees

Dose Whole Body Skin Eye
?:lg?,'; 2013 | 2014 | 2015 | 2016 | 2017 [ 2013 { 2014 | 2015 | 2016 | 2017 2017
<02 | 197 | 175 | 170 | 141 | 476 | 184 | 173 | 171 | 127 179 178
°-§ I I I 38 37 | a0 | a7 59 35 36
O'f oS 24 {2t | 19 | 27 17 25 | 24 | 21 32 15 15
1'3 35l e | 3w | e | w 31 36 | 40 | 34 48 33 33
sé% 2 2 1 0 1 2 2 1 1 1 L
2Bl ol o[ o fof o o [ o | o 0 0
>50 | O 0 0 0 0 0 0 0 0 )
Number of Employees
Dose Right Hand Left Hand
ey | 2013 [ 2014 | 2015 [ 2016 | 2017 | 2013 [ 2014 | 2005 | 2016 | 2017
<02 | 103 | 98 | 108 | 59 94 102 | 100 | 105 | 53 88
o.g Sl s 5 8 20 8 7 2 9 21 11
O-fa‘ 10 10 2 18 7 7 5 3 25 7
10-<
so | 17| 15| 18 | 2 14 19 | 22 18 24 16
5'2% K 7 2 3 2 3 5 2 4 3
201 o o | o | o o [ o | o | o 0
>50 | © 0 0 0 0 0 0 0 0
Table 8
Breakdown of Whole Body Radiation Doses 5.0 to < 20 mSv
Dose Range
Year
= 5<8 mSv 8<10mSv 10<15 mSv 15<20 mSv
2013 2 0 0 0
2014 2 0 0 0
2015 1 0 0 0
2016 0 0 0 0
2017 1 0 0 0
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Table 9
Average, Maximum and Minimum Worker Effective Doses (mSv)
2013 | 2014 | 2015 | 2016 2017 | CNSC Regulatory
Limit
Average 0.36 0.44 0.39 0.49 0.42 nfa
Maximum 6.39 6.03 5.24 4.9 549 50/yr; 100/5yr
NEWSs Minimum 0 0 0 0 0 n/a
Number of NEWs
Monitored 284 269 264 267 263
Average 0.03 0.08 0.03 0.07 0.02 nifa
Maximum 0.27 0.31 0.13 0.36 0.2 1lyr
Contractors Minimum 0 0 0 0 0 nia
Number of
Contractors 57 52 46 53 55
Monitored
Table 10
Average, Maximum and Minimum Worker Skin Exposure Doses (mSv)
2013 | 2014 | 2015 | 2016 2017 | CNSC Regulatory
Limit
Average 0.42 0.46 0.42 0.59 0.42 n/a
Maximum 6.39 6.1 5.21 520 552 500/yr
NEWs Minimum 0 0 0 0 0 n/a
Number of NEWs
Monitored 284 269 264 267 263
Average 0.03 0.08 0.03 0.07 0.02 ni/a
Maximum 0.28 0.1 0.12 0.39 0.18 S0/yr
Contractors Minimum 0 0 0 0 0 nfa
Number of
Contractors 57 52 48 53 55
Monitored
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Table 11
Minimum, Maximum and Average Worker Extremity Doses (mSv)

2013

2014

2015

2016

2017

CNSC Regulatory

Limit
Average 0.54 0.73 0.48 0.79 0.53 nia
Maximum 7.4 9.5 93 8.3 16.4 500/yr
NEWs Minimum 0 0 0 0 0 nfa
Number of NEWs
Monitored 139 135 137 128 125

Table 9 shows an increase in maximum effective dose to NEWSs in 2017 compared to
2016, Contractor dosimeters and doses continue to be well managed and controlled. It
is worthwhile noting that the seven highest doses to non-Active Area personnel involve
employees who travel to customer sites with their Nordion dosimeters to work on
installing Co-60 in Industrial Irradiators. These doses were 0.78 - 1.6 mSy, the next
highest dose to a Nordion non-Active Area worker was 0.73 mSv. The workers that
install Co-60 in off-site irradiators are included in the breakdown for effective, extremity
and skin dose. One set of dosimetry data is used for those individuals working under

both the Class IB processing facilities license and Nordion’s Class Il servicing licence. ||

Ref. CNSC License NSPFOL-11A.00/2025




CONFIDENTIAL — PRESCRIBED INFORMATION
Page 26 of 116

2017 Annual Compliance and Operational Performance Report - Nordion Class 1B Facility

| i |
|
Table 10 shows similar results to Table 9 for skin exposure in 2017. In Appendix D similar
values for dose to the lens of the eye are observed.

27.1.2

Internal Occupational Radiation Doses

Nordion’s bioassay pregram includes thyroid monitoring on a scheduled
routine basis and whole body counting or urine analysis if air/contamination
monitoring indicates it is needed.

During 2017, there were no cases of employees exceeding Nordion's
administrative investigation level of 1000 Bq I-125 or |-131,

Monitoring continues for Bulk QC, Waste/Shipping,
Monitoring/ Decontamination and Tech Support personnel. Due to the
reduction in number of personnel monitored, thyroid attendance is no longer
used as a useful leading indicator for safety culture.

Whole body counting was performed once in 2017. No urinalysis was required
in 2017. In 2017 no internal doses were assigned as no radioactivity was
detected during thyroid assay or whole body counting.

2.7.2 Significance of Results for the Dose Control Data

A further breakdown of dose trends by group, for the last five years is provided in
Appendix E (Figures E.1 to E.19). The graphical trends show group average, individual
maximum and group cumulative doses. This trend data is reviewed yearly at the EHS
Committee and the Annual Joint Environmental Management System and Management

System for Safety Review. There are a few general observations in the trend data:
Maximum individual and average doses remain

doses over the last five years where most employees TLDs read under 1 mSv. A detailed

Facility support groups have had consistently low

analysis, by group, is provided in Table 12.
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Maximum doses in the non-active area personnel are from the small subgroup of seven

Co-60 installers, whose doses are also accounted for in the Class Il servicing licence.
. Results

overall demonstrate continued and consistent high performance of Nordion employees in
accordance with ALAR, I

]

N [l Ul SN
— IS
d
:— I
= e—
N EESETs—— s
H I I
el =
-F—
.F—
- —— | ——
I I
I ]
Il .
-F I
ol

Ref: CNSC License NSPFOL-11A.00/2025




CONFIDENTIAL - PRESCRIBED INFORMATION

Page 28 of 116

2017 Annual Compliance and Operational Performance Report - Nordion Class 1B Facility

274

Dose to the Public

Two sets of DRL values, which are listed in Table 16 in Section 2.9.1.1 and in the LCH,
are used to calculate the dose to the public. Refer to Section 2.9.1.1 for further

information. Table 13 shows the doses to the public from 2013 - 2017.

Table 13
Dose to Public

Year {mSv)
2013 0.022
2014 0.010
2015 0.0057
2016 0.0021
2017 0.000052

Contamination Control Data

The contamination control program for the Active Area includes routine sampling and
monitoring on a daily basis of the floors, benches, fume-hoods, glove-boxes,
support/service areas, and on a weekly basis, change-rooms and inactive floars.
Regular sampling, by wipe testing, of the corridors and office areas is conducted several
times daily to ensure areas are maintained contamination free and, should
contamination be found, to decontaminate immediately to the levels specified in the
decontamination procedure. In addition, equipment leaving the Active Area is monitored
by wipe test and/or direct measurement to provide assurance that it meets
administrative and regulatory requirements.

During 2017 operations, there were 14 instances where contamination (above “clean on
swipe") was found and subsequently contained within the Active Area. Most were due to
routine operations. Of the 14 contamination incidents, 10 were related to contamination
found on clothing, 2 to contamination found in limited areas of the facility (i.e. floors or
other structures and equipment), and 2 were related to contamination found directly on
personnel. No increased dose to personnel was received as a result of any of these

incidents.

The distribution of contamination incidents from 2013 to 2017 is shown in Table 14 and

15 and is illustrated in Figure 1.
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The number of contamination events in 2017 was less than in each of the previous four
years. However, the 5-year rolling average has remained constant at 39 +/- 4
contamination incidents per year. There is no trend in the contamination incidents by
month.

The number of contamination events listed as “other”
isotopes in Table 15 has increased over previous years. These “other” isotopes
rimarily correspond to various waste isotopes found that related to the _
processes. In 2017, there was increased clean-up activities relating to these
processes that would account for the increased number of cantamination incidents
under this “other” category.

The relative number of contamination incidents at the various contamination levels
provide in Table 14, has remain stable over the last 5 years with no discernable trends.

Table 14
Contamination Incidents by Contamination Level
>2,000
cpm,
Not <500 >500 cpm, <10,000 > 10,000 cpm, | >50,000 Annual
Year | recorded | cpm <2,000 cpm cpm < 50,000 cpm | cpm Total
2013 0 1 12 8 6 5 32
2014 1 2 16 12 12 4 47
2015 1 2 15 12 6 7 43
2016 0 2 10 8 4 2 26
2017 0 1 4 6 1 2 14
Table 15
Contamination Incidents by Radionuclide

Contamination 2013 2014 2015 2016 2017

Radionuclide

Not recorded/unknown 1 1 0 0 2

C-14 0 2 1 0 0

C-60 2] 12 12 6 4

1-125 1 3 1 2 1]

1-131 9 4 5 6 0

Mo-99 5 13 11 5] 0

Y-90 4 7 5 0 2

Ir-192 1 0 1 1 1

In-111 0 0 0 0 0

Xe-133 1 2 4 0 0

Sr-82 0 1 0 1] 0

i-123 0 0 0 0 4]

Radon 0 0 2 1 1]

Other 1 2 1 4 5

Total 32 47 43 26 14
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Figure 1: Contamination Incidents by Month in 2017

25

2.7.5 Facility Radiological Conditions

The radiation survey program involves radiation measurements within the Active Area,
and on the perimeter and exterior of the KOB. Within the Active Area, radiation surveys
are generally conducted on a daily basis, throughout all the labs and rooms. Areas
where radiation fields are above 2.5 mrem/hr (0.025 mSwv/hr) are posted with radiation
warning signs, indicating the radiation fields. In addition, surveys are conducted at
employee work areas, at cells, glove-boxes, and fume-hoods, during production and test
operations, to ensure radiation fields during processing are within acceptable levels.
Special surveys are conducted on new processes/equipment to provide information on
the safety performance of new operations. Detailed surveys are conducted on each of
the Cobalt Operations cells every three years, to check for integrity of the cells and
ensure radiation levels are within acceptable levels.

On a monthly basis, radiation surveys have been conducted on the perimeter of the
Active Areas, and within the Inactive Office Areas. The monthly survey also includes
measurement of radiation fields outside the KOB to ensure conditions have not changed
in the operations that may impact the environment/exterior exposure. All the monthly
surveys were conducted in 2017.

Breathing air was monitored at 12 Continuous Air Monitor (CAM) stations and at over 50
locations with 24 hour air filters. in addition to having the capability of alarming locally,
CAMs are monitored and logged at the Surveyor's control panel and on the building
monitoring system. The 24 hour air filters are measured at the end of the day shift on a
daily basis.

For work known to have the possibility of creating radioactive contamination of the
breathing air, a zone is demarcated and signage is posted requiring respirators to be
worn. Respirator requirements are removed only once air monitoring measurements
are below the required levels. In 2017, all breathing air sampling was performed in
accordance with procedures and results indicated that processes were in control,
Facility radiological conditions were very stable and routine in 2017. There were no
fluctuations of note in 2017 radiological conditions beyond the routine movement of
containers which follow a routine process flow. Contamination incidents are discussed
and trended in Section 2.7.4.
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2.7.11

Exceeding Regulatory Limits or Action Levels
In 2017, there were no exceedances of either regulatory limits or actions limits.

Radiation Protection Program Effectiveness

The Radiation Protection (RP) Program is reviewed by conducting process audits and
process safety audits. Data and performance of the RP Program is also reviewed
regularly at EHS Committee meetings. The RP Protection program continued to operate
effectively in 2017,

Radiation Protection Program Improvements
Improvements to the RP Program in 2017 included the following:

Design, build and installation of a portable shield for the Cobalt whole-body scanner to
lower background radiation levels and increase, sensitivity and reliability of
performance.

Radiation Protection Program Perdformance

The objectives, goals and targets of the RP Program are shown in Table 2 of Section
2.3.1. The targets average and maximum NEW dose and environmental releases were
met in 2017. These targets are tracked as key performance indicators at EHS
Committee meetings and in Monthly Operational reports. The targets are reviewed
yearly at the Annual Joint Environmental Management System and Management
System for Safety Review. Refer to Section 3.2 Table 24 for a summary of the initiatives
and targets for the upcoming vear.

Continuous Improvements Under ALARA Performance

ALARA, objectives and performance is reviewed at EHS Committee meetings and all
activities in the ALARA program are outlined in Nordion's internal procedure “Keeping
Radiation Exposures and Doses as Low as Reasonably Achievable” (SE-RP-002). SE-
RP-002 was revised in 2017 to reflected the updated action and administrative levels
Nordion developed and subsequently approved by the CNSC. Performance is
measured against targets and demonstrated in Table 2 of Section 2.3.1.

Radiation Devices and Instruments Performance

Performance of the following equipment, alarms and monitoring devices is checked at
various frequencies throughout the year. Test results are indicated to be satisfactory if
the tested item functioned within acceptable parameters.

2.7.11.1 Ventilation
Duplex fan tests are conducted every 6 months. This involves testing of more
than 100 fans which form part of the Nuclear Ventilation System (NVS). During
2017, all High Efficiency Particulate Air (HEPA) filters were tested at the
required frequency. CAD filters were tested once, which meets the minimum
testing frequency of once annually.
Table 7 details the results of the NVS Filter testing and replacement. The filters
summarized in Table 7 are credited with mitigating releases in Nordion's Safety
Analysis reports.
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Table 7
NVS Filter Efficiency Testing/Replacements
Q11/Q2 1/Q2 Q3/Q4 Q3/Q4
HEPA CAD HEPA CAD
Filters in fleet 239 73 240 73
Number tested 237 0 238 67
Fiiters which met specification 237 N/A 238 67
Filters out of specification 0 N/A 0 0
Out of specification filters replaced during

test cycle 0 N/A 0 0
Not tested 2 N/A 2 6
Total replaced during this cycle 0 N/A 0 13
Filters {systems) removed from service 0 N/A 0 0
New Filters (systems) Added 0 N/A 1 0

Comments Q1/Q2 HEPA:

Comments Q1/Q2 CAD:

Comments Q3/Q4 HEPA:

Comments Q3/Q4 CAD:

27112

27113

Two filters were not tested as one of them is not in service
and the other is inaccessible.

The CAD testing equipment required unforeseen repairs
so testing in the first half of the year could not be
performed.

Twao filters were not tested as one of them is not in service
and the other is inaccessible, One new HEPA was added
to a vacant leg on System #28. This was done to lower the
flowrates across the other five legs of System #28 (now all
six legs are in use).

Six trench filters were not tested, but are changed every
three years as per procedure. Due to lack of radiciodine
pracessing and storage in the KRMF/Radiopharmaceutical
facilities, 21 CADs servicing those areas are not tested
against the performance criteria, but continue to be tested
regularly to research the filter performance. Thirteen CAD
filters were changed out due to their shelf life expiring. An
in-situ lab test was performed on twelve of the new filters.
The 12 new filters passed their in-situ tests. One trench
filter was replaced and it passed lab testing prior to
installation.

Nuclear Medicine in-cell charcoal roughing filters are on a preventative
maintenance schedule and replaced typically every six months. These filters
are not credited with mitigating releases in Nordion's Safety Analysis reports.

Back-up Power Facilities

The emergency generators, which supply emergency power to the KOB, KRMF
and the Heating Plant are tested monthly. Testing in 2017 was performed at
the required frequency.

Radiation Evacuation Alarms

Radiation evacuation alarms are tested weekly and quarterly by the Radiation
Surveyors. They are additionally tested biannually by Facilities. Testing in
2017 was performed at the required frequency and results were satisfactory.
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2.7.11.4

2.7.11.5

27116

27117

27.11.8

27119

Radiation Alarms

The radiation alarms are scheduled for testing on a weekly basis and were
tested every week in 2017. The tests verify that the alarms sound at the pre-
set alarm levels and that the alarms register on the Metasys monitoring system.
If the alarms do not function as required, adjustments to the alarm levels and/or
the Metasys are conducted immediately by Facilities. The results were
satisfactory.

Sprinkler System Fire Alarms

The sprinkler system fire alarms in KOB, KRMF and the Heating Plant are
tested every month. Testing in 2017 was performed at the required frequency
and results were satisfactory. All dry systems were tested and verified in good
operating condition in 2017 as required by the National Fire Protection
Association (NFPA).

Fire Alarm Panels

The fire alarm panels for KOB, KRMF and the Heating Plant are tested and
verified by the manufacturer once a year.

The fire alarm panels that monitor the KOB, KRMF and the Heating Plant are
tested monthly. Testing in 2017 was performed at the required frequency and
results were satisfactory.

Contamination Monitoring Equipment

Handheld contamination monitoring equipment is maintained twice a year.
Area monitors are checked on a daily basis. Testing in 2017 was performed at
the required frequency and results were satisfactory.

Contamination Control Equipment

The hand and foot monitors are calibrated twice a year, tested weekly and
serviced on a routine basis. They are also repaired as required, which is
typically two to three times a year. Testing in 2017 was performed at the
required frequency and the results were satisfactory.

Environmental Monitoring Equipment

Environmental monitoring equipment is tested on a weekly basis. If required,
repairs to equipment are carried out immediately after the testing by Facilities
personnel or in some instances the Surveyor. In 2017, a total of 18 work orders
were generated for issues that were identified during weekly equipment testing.

Five work orders were due to issues with barrier monitors (Hand and Foot or
Whole Body Contamination Monitors). The issues with the barrier monitors
were typically due to faulty probes causing the monitor to go *Out of Service”.
In the event that a barrier monitor is malfunctioning, Nordion employees will
perform checks using an adjacent barrier monitor or a handheld contamination
monitor.

Five work orders involved issues with air sampling pumps; however, these
issues were at locations considered to be of secondary importance and alarms
on the Building Management System (BMS) are not triggered for failure of
these pumps. There are several spare pumps and they are replaced typically
within 24 hours.

Three work orders were generated for an alarm signal not registering at the
BMS. The issues were corrected.

Two work orders were generated due to meter or probe faults. As probes begin
to fail the number of counts detected will begin to decrease over time. The
weekly testing helps identify failing probes so they can be changed prior to
complete failure.
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There were four other issues which generated work orders. Two were issues
with chart recorders; however it is important to note that the BMS has a
redundant charting function so no data was lost. Another issue involved the
{redundant) alarm panel in Cobalt and the fourth was to report a knocking noise
coming from a non-active fresh Air Handling Unit.

Overall the results were very good. There were nine fewer waork orders
generated in 2017 than 2016.

2.7.11.10 Radiation Survey Instruments

Radiation Survey Instruments are tested on a monthly, bi-annual, or annual
basis as required. In 2017, for all of the 800 calibrations performed, the “As
Found" results did not constitute a safety or regulatory concern. Testing in
2017 was performed at the required frequency and the results were
satisfactory. At the end of 2017, there were two out of 800 survey meters past
due for the internal frequency requirements. The two meters past-due were not
in use and the frequency to calibrate was simply modified in the database to
indicate they were not in use. The majority of meters are calibrated every six
months. The regulatory requirement for calibration frequency is 12 months.

2.7.11.11 Trends

There were no trends identified. Some equipment did have repeated
unscheduled maintenance on up to three occasions during the year, but for
each of them, the maintenance occurrences were unrelated, and as such, did
not require further remedial action.

2.7.12 Radiation Protection Training Program and Effectiveness

Refer to Section2.2.1and 2.2.2.

2.8 Conventional Health and Safety

2.8.1

282

Conventional Health and Safety Program Effectiveness

The Conventional Health & Safety Program is reviewed by conducting program audits,
process audits, regular inspections by both employees and management, and a review of
revised safety programs is performed by the Policy Health & Safety Committee. The
Policy Health & Safety Committee is also responsible for reviewing the Hazard Prevention
Program. |n addition, the EHS Committee sets targets each fiscal year that are used to
monitor the effectiveness of the safety program.

A target was established for Medical Treatment Incidents with a target of < 6 and Lost
Time incidents with a target of zero. Near Miss Reports and Hazard Identification Reports
are tracked along with the number of safety improvements that arose from them, are
reported monthly to senior management and are provided to the EHS Committee for
review.

The Conventional Health and Safety and Control Area (SCA) was last audited internally in
2016 and is on a three year schedule. No audits of the Conventional Health and Safety
Program were conducted in 2017. Process safety audits are conducted annually

Refer to Section 2.1.3 and Appendix B for a description of audits and inspections for
2017.

Conventional Health and Safety Committee

The KOB Workplace Health and Safety Committee is represented by union and
management and typically meets on a monthly basis. The KOB Health & Safety Policy
Committee is represented by union and management and typically meets on a quarterly
basis.
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The KOB Workplace Health and Safety Committee met eleven times in 2017. The KOB
Health & Safety Policy Committee met on four occasions in 2017. The accomplishments
for 2017 were that the Palicy Committee continued to review new or changes to
applicable policies and programs (e.g. the newly established Safe Handling of Mercury
program and changes to the Right to Refuse Dangerous Work policy). |n addition, the
Policy Committee continued to review operational ergonomics as a standing agenda item
for each meeting.

2.8.3 Conventional Health and Safety Program Improvements

Improvements to the Conventional Health and Safety Program in 2017 included the
following:

o Bi-annual “Safety Focus Talks” were created for managers to provide to their teams.
Themes included:
o "Preventing Cuts and Lacerations” and "Recognizing Hazards in the
Workplace”,

Safe Handling of Silica and Mercury programs were established
improvements were made to the Asbestos Management Program and an Asbestos
Inventory was established.
s Industrial hygiene monitoring was conducted by a third party for:
e Asbestos
e Silica {Glass Blowing Lab)
¢ Lead and Welding (Machine Shop)
Nordion's Confined Space Assessment was reassessed and updated in 2017,
An assessment of onsite chemical spill kits was performed and improvements made
Improvements were made to facility eyewash stations
Improvements were made to Nordion's Hoisting Safety program
Improvermnents were made to the Respirator Protection Program
Chemical Awareness fraining was updated to include reference to WHMIS 2015
Updates to the Right to Refuse Dangerous Work procedure

2.84 Conventional Health and Safety Occurrences

During 2017, there were five (5) medical treatment incidents and one (1) lost time
incident. The details are summarized below, Figures 2 and 3 illustrate the number of
Incidents by year and the Number of Days Lost by year respectively.

Medical Treatment Incidents:

Business Unit Medical Treatment Injury | Action Taken

Medical Isotopes Employee sustained a
repetitive strain injury to
their right hand, wrist,
forearm that they related to

a data-entry project.

Project was complete,
therefore ergonomic
assessment completed of
workstation, new mouse
provided as well as training.

Employee sustained a mid-
back injury when mop got

Manager reminded
employee to slow down

caught in track of ceiling
tiles while disinfecting a
ceiling, resulting in an over-
extension of their back.

movements and keep mop
in front of their field of vision
to lessen likelihood of an
over-extension if mop gets
caught in track.

An employee sustained
discomfort to inside of both
arms, around elbow area

The neead for good body
mechanics and to take
regular breaks when
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and around front of required to avoid over-
shoulder/pectoral area and | exertion was reviewed with
numbing of fingers after the employee.

disinfecting rooms. This

work requires the moving of

carts, cages, and tables and

washing of surfaces

including floors, walls and

ceilings.

Sterilization Bilateral spasms to low New tooling was ordered to
back when employee reduce the dalily strain for
reached to attach chains to | shipping work. Discussed
an overpack. the importance of stretching

and overall health.
Employee also to rotate
through the other areas to
reduce some of the
repetitive motions in
shipping.

Corporate Services Laceration requiring sutures | A manual device has been
to right index finger when built to replace the powered
cleaning rust from a CAD device. Machine guarding
filter {large charcoal filter} in | has been installed on the
the Filter Test Lab. powered device,
Employee was using a
motorized hand tool that
was created to clean the
narrow channels. Left hand
was controlling the trigger
and right hand supporting
the tool further down.

Thinks right index finger
was pinched between the
moving shaft and the
device.
Lost Time Incidents:
Business Unit Lost Time Injury Action Taken
Sterilization Right knee injury sustained Discussion with employee
when employee stepped off a | about dismounting from
lawn tractor and into a tractor with care to assess
depression in the ground. footing and surroundings
Grass was long and they before proceeding.
couldn't see the depression.
6 days lost time incurred.
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2.9 Environmental Protection

2.91

Air and Water Release Monitoring

The environmental monitoring program is designed to monitor and measure effluent
releases to the environment and to determine radiation levels in areas exterior to the
KOB. The program inciudes the following elements:

a) Continuous monitoring of process ventilation, exhausts ductwork, and stack emissions
by use of in-situ detectors and samplers and computerized recording

b) Weekly air sampling and analyses for KOB exhaust stack emissions

c) Holding tanks for Active Area liquid effluent to allow sampling, analysis, and authorized
release of liquid effluent

d) Environmental TLD program
e) Soil sampling
f) Groundwater sampling

Ventilation and stack sampling is conducted by using particulate and/or activated charcoal
filters, depending an the physical and chemical nature of the radionuclide. Radioiodine
sampling involves the use of activated charcoal filter cartridges, and analyses by gamma
measurement, Particulates are sampled by use of cellulose filter papers and analyzed by
gamma measurement.

All production operations are contained within cells, glove-boxes and/or fume-hoods.
Ventilated air from these containment systems is filtered through roughing and HEPA
filters and, where appropriate, activated charcoal adsorbers. These systems are designed
with redundant fan/motor and filtration units that include pre-filters, primary and secondary
filtration units. The Nuclear Ventilation System (NVS) has been designed and is
maintained to prevent the unnecessary release of radioisotopes to the atmosphere.

2911 Airborne Effluent

Two sets of DRL values are listed in Table 16. The values in the LCH are used
to calculate dose to public. Also included for comparison are the DRL values
from the Nordion report submitted to CNSC in 2016 using Impact software and
the most current version of the CSA standard N288.1-14 — “Guidelines for
calculating derived release limits for radioactive material in airborne and liquid
effluents for normal operation of nuclear facilities”. The CNSC has agreed that
the Impact software calculated values will apply for releases from Nordion
starting January 2018. Action levels are listed in the LCH and were not
exceeded in 2017. A summary of airborne releases is provided in Table 16.

In 2017, the maximum annual release of airborne effluent from any one
radionuclide was from Co-60 at 0.0049% of the DRL. The total air release was
0.005% of the DRL. No Action Levels were exceeded in 2017. Dose to public
using LCH DRL values is 0.05 uSv (compare with 0.02 pSv using the Impact
derived DRL values).

In November of 2016 production of Mo-99, 1-125, I-131 and Xe-133 ceased.
Bulk QC received |-131 during the year to maintain equipment functionality. I-
125 with its longer half-life is still present in some waste and Nuclear Ventilation
Systems.

Note that air release activity measurements have an uncertainty of +25% for
radiciodines and particulates and 6% for radioxenons.
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Table 16
Airborne Releases
Year Co-60 [-125 1-131 Xe-133 Xe-135 Xe-135m
(GBg/yr) (GBglyr) {GBqglyr} (GBqlyr) (GBq/yr) (GBqglyr)
2013 0.005 0.23 0.39 30,735 28,193 43,383
2014 0.005 0.14 0.46 15,018 13,075 18,170
2015 0.005 0.12 0.15 11,916 8,237 10,758
2016 0.006 0.21 0.35 7,277 4,299 5,421
2017 0.0034 0.0012 0.0008 0 0 0
Action Levels
(GBa/week) 0.001 0.1 0.2 3,000 N/A N/A
Co-60 1-125 -131 Xe-133 Xe-135 Xe-135m
DRL (GBg/yr) From LCH 70.1 4,880 3,790 61,200,000 7,660,000 4,600,000
% DRL (LCH) 0.0049 0.00002 0.00002 a 0 0
Co-60 1125 1-131 Xe-133 Xe-135 Xe-135m
DRL (?222’3 2016- 250 952 686 677,000,000 | 102,000,000 | 69,000,000
% DRL {(2016-lmpact) 0.0014 0.0001 0.0001 0 0 0]
2.91.2 Liguid Effluent

Two sets of DRL values are listed in Table 17. The values in the LCH are used
to calculate dose to public. Also included for comparison are the DRL values
from the Nordion report submitted to CNSC in 2016 using Impact software and
the most current version of the CSA standard N288.1-14 — “Guidelines for
calculating derived release limits for radioactive material in airborne and liquid
effluents for normal eperation of nuclear facilities”. The CNSC has agreed that
the Impact software calculated values will apply for releases from Nardion
starting January 2018. Allowable liquid effluent releases to the environment are
also limited to values in SE-OP-013, “Water Effluent Monitoring”. The five year
variation in activities released is listed in Table 17. Each release of liquid
effluent in 2017 was well below the values in SE-OP-013 (exceedance of which
would be Action Level reporting). All liquid effluent releases have been below
the Nordion action levels and well within CNSC licensed limits. A summary of
liquid releases, expressed as a % DRL, is provided in Table 17.

The City of Ottawa is informed whenever a release to the sanitary sewer takes
place. In addition, a monthly summary report of the activity levels released is
provided to the City of Ottawa.

In 2014, the Minimum Detectable Activity (MDA) for I-125 was raised, due to
the replacement of an aging Nal(T1) (sodium iodide activated with thallium)
detector with a new low energy window High Purity Germanium (HPGe)
detector. The low energy window HPGe detector has lower efficiency than the
obsolete Nal(Ti) detector,

Note that liquid release activity measurements have an uncertainty of +10%.
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Table 17
Liguid Releases {GBq/yr)
Year | Litres | B<iMeV | B>1MaV 1-125 1-131 Mo-99 Co-60 Nb-95 Zr-35 Cs-137
2013 | 782848 | 0288 | o065 | 0005 | 0009 0.077 0022 | 00006 | 0.0006 | 0.0005
2014 | 600162 | 02090 0.05 0051 | 0006 0.055 0018 | 00007 | 0.0005 | ©0.0004
2015 | 590570 | 0.191 0044 | 0111 | o006 0.06 0019 | 0001 | 0001 | 00004
2016 | 680550 | 0222 | 0.051 0144 | 0006 0.052 0026 | 0001 | 00015 | 00007
2017 | 661376 | 0212 | o048 | 0145 | 0006 0.049 0022 | 0001 | o002 | 00007
p<iMeVv* | g>1Mev* | 1125 1134 Mo-99 | Co60 | Nb-95 | zr85 | Cs-137
DRL(GBan | 66,000 | 210,000 | 73,600 | 23,300 | 1,120,000 | 155,000 | 558,000 | 749,000 | 137,000
% DRL (LCH) | 3.21E-04 | 22005 | 1.97E-04 | 2.56E-05 | 4.36E-06 | 1.44E-05 | 2.546-07 | 2.51€-07 | 4.92E.07
*B=<1MeV Ni-63 DRL value used, p>1MeV Y-90 DRL used
B<iMev* | p>1Mev | I1-125 1131 Mo-99 | Co80 | Nb95 | zr-95 | Cs137
DRL {GBgfyr)
Tt 763 | 35000 | 1,190 389 10200 | 354 | 3250 | 2060 | 248
% ORL{2016- | 5 78E 02 | 1.38€-04 | 1.22E-02 | 153603 | 479604 | 6.31E-02 | 437605 | 0.13E-05 | 272603
|mpact) i bl . bt : = N -t . = 5 = i 3 & -

Releases in Table 17 are compared against the values in the LCH. If the critical
receptor was the same group for all radionuclides the dose to public would be 6
nSv {compare with 1.1 pSv using the Impact derived DRL values). This value is a
conservative over estimate because the critical receptor has been overlooked
and the MDA values are used.

The maijority of the recorded releases are the minimum detectable activities
being conservatively reported as real values instead of using zer

The increase is actually due to a change in measurement technique, as
mentioned previously. The low energy window HPGe detector has lower
efficiency than the obsolete Nal(Tl) detector. This change accounts for the
increase in the [-125 liquid release from 2013 to 2014 and in subsequent years.

In early 2016, Nordion made a change to the calculations used to determine the
MDA for Zr-95. Because the level of Z5-95 in the liquid effluent is low, often
below the MDA, this has resulted in the appearance of an increase in the Zr-95
liquid releases compared to previous years.

Nordion continues to report liquid releases as equal to the MDA even when it is
suspected that nothing was released. This change accounts for the increase in
the 1-125 liquid release from 2013 onward. Nominal increases in the reported
values for Nb/Zr-95 and Cs-137 are also noted, however even assuming these
releases are real they only represent nSvs of dose to the public which is several
orders of magnitude lower than published de minimis values.
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2.9.1.3

Environmental TLDs

The locations of environmental TLDs are shown on in Appendix G and listed in
Table 18. The Environmental TLD results are shown in Table 18 and presented
in Figure 4. The existing environmental TLD placement corresponds roughly to
the historical locations of these dosimeters. The dosimeters are deployed to
generally cover the points of a compass and preferentially to the east of the
facility, which is the direction of the prevailing winds. The TLDs are also placed
in residences of Nordion employees.

All environmental TLD readings for 2017 were well below the public limit of 1
mSv. The similarity in the recorded dose in these locations year over year,
taken with the absence of any contamination found in soil illustrates that the
variation between locations is due to variations in natural background radiation
at these different times and locations.

Table 18
Environmental TLD Results
|
Location 2013 2014 2015 2016 2017
{mSv) (mSv) {mSv) {mSv)
16 | 0.105 0.088 0.094 0.133 0.032
17 ] 0.240 0.192 0.177 0.241 0.169
18 ] -0.019 -0.046 -0.024 0.035 -0.052
19 | | 0045 0.014 0.065 0.128 0.037
20 - 0.068 0.078 . 0.078 L2
32 [ ] 0.017 0.04 0.02 0.037 -0.041
a3 [ ] 0.025 * -0.02 0.003 -0.057
57 [ ] 0.070 0.075 -0.008 0.004 -0.047
58 ] 0.106 0.09 0.065 0.149 0.046
* missing TLD

ND = not deployed
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Figure 4: Environmental TLD Results (mSv)
292 Significance of Air and Water Release Monitoring Results

As in previous years, liquid releases closely followed liquid release volumes due to
Nordion's practice of assuming the MDA is the level of the release. No other specific
trends were noted.

Trends in changes in volumes of water released from the facility continue to be generally
proportional to activities released. Nordion employs a conservative practice of assuming
the MDA is always released. This explains why the year over year trend very closely
follows the number of litres released. In August 2014, Nordion switched from a Nal(T)
detector to a low energy window HPGe detector with slightly less efficiency in the 1-125
range, which on paper will contributed to higher releases being reported in 2014 and
subsequent years although no 1-125 was actually detected. The next largest factor is
variation in the MDA between the Cobalt Operations Facility and the Nuclear Medicine
Production Facility. Every year only a small percentage of the release reported is activity
detected over the MDA.
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2.9.7

Exceeding Regulatory Limits or Action Levels

There were no instances of exceeding CNSC environmental regulatory limits or action
levels in 2017.

Environmental Protection Program Effectiveness

A review of the performance related to the Environmental Protection Program and the
Environmental Management System is conducted on an annual basis. In 2017, this
review was held during the Annual EHS Program Review on May 15, 2017. The results
of the review are summarized in Section 2.1.2 items 3, 4, 5 and 6.

Refer to Section 2.1.3 for a summary of internal and external inspections, audits and
reviews. A list of the internal audits and associated findings and opportunities for
improvement are provided in Appendix B.

Environmental Protection Program Activities
Activities which took place in 2017 included the following:

s Conducting a total of 16 fire and environmental inspections to identify areas for
improvement and/or concerns

o Conducting a supplier audit of a supplier whose goods/services could have a
significant impact on the environment

» Nordion was subject to a maintenance audit of Nordion's 1ISO 14001 certification
One minor nonconformance and two opportunities for improvement were identified
during the course of this audit

Environmental Protection Program Improvements

In 2017, Nordion made the following improvements to the Environmental Protection

Program:

* Addressed CNSC comments related to the implementation of the Environmental Risk
Assessment (ERA), Derived Release Limits (DRLs) and the Environmental Monitoring
Program implemented to meet CSA standards N288.4, N288.5, and N288.6.

* initiated changes to the Environmental Management System to meet the
requirements of ISO 14001:2015

Environmental Protection Program Performance

A description of the Environmental Protection Program Initiatives is provided in Table 19,
along with the results/outcomes.

A summary of initiatives and targets for the upcoming year is provided in Table 20.
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Table 19
2017 Environmental Objectives

Objective

Result / QOutcome

Reduce non-hazardous waste to landfill (target of
68% by the end of 2017).

A diversion rate of 73.5% was achieved in the
2017 waste audit.

Conduct an audit of a supplier whose goods and/or
services could have a significant impact on the
environment.

An audit of supplier whose services could have
a significant impact on the environment was
completed in 2017.

Investigate energy reduction opportunities

A total of 80,000 kWh was saved through the
implementation of the following initiatives:

s Installing 4 variable frequency drives
on air handling units

e Changing out old incandescent lights
for LED lights in various locations
within the facility

¢ Managing our load during peak load
periods (timing of A/C start and stop,
pool temp, etc).

Reduce particulate matter air emissions {continued
from 2016)

This objective is on hold until 2019 due to lack
of production in the glass blowing lab.

Table 20
2018 Environmental Objectives and Targets

Objective

Target

Conduct an audit of a supplier whose goods and/or
services could have a significant impact on the
environment.

Complete one supplier audit in accordance
with SE-ENV-019 “External Supplier
Environmental Audits by the end of December
2017.

Investigate energy reduction opportunities

Estimated savings of 70,000 kWh per year

Assess opportunities to reduce releases to water

Investigate and implement (as feasible)
opportunities to reduce releases to water from
Cobalt

Soil sampling was conducted annually to determine the presence or absence of
radioactive materials in the soil, It was last performed in 2017, No radionuclides
attributable to licensed activities were detected in the soil samples.

298 Well and Soil Sampling and Measuring/Monitoring
2981 Soil Sampling
2982 Groundwater Sampling

Figure G.3 (Appendix G) shows current groundwater well locations.
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2.9.8.2.1

29822

Non-Radiological Sampling

Since 2005, Nordion has been monitoring the groundwater at least
once a year for non-radioactive contaminants. Holes are bored
into the ground at varying depths, in various locations, until the
ground water has been reached. The locations of these boreholes
are illustrated in Figure G.3 (Appendix G).

After samples have been taken from each borehole, they are sent
to an accredited laboratory for analysis and parameters for
analysis are chosen with consideration to past sampling.

The results are monitored to ensure there are no significant shifts
or trends in the sample results that could indicate a change to the
groundwater. Results are also compared to the background well
which represents the water quality as it enters the property. As a
conservative reference, results are compared against limits from
the following requirements:

* Soil, Ground Water and Sediment Standards for Use under
Part XV.1 of the Environmental Protection Act
¢ Ontario Drinking Water Standards, Objectives and Guidelines

Non-radiological groundwater samples were taken on QOctober 6,
2017. Results, including those from the recent analysis, from five
years previous and from the original sampling in 2005 are
provided in Appendix C by borehole, with borehole two (2005-
BH2) representing background conditions.

The results of this analysis demonstrated that there were no
significant changes in the groundwater in 2017 compared to past
years. This indicates that Nordion's operations have not had a
significant impact on the groundwater,

Radiological Sampling

Since 2013, Nordion has been monitoring groundwater at least
once a year for radiological contaminants.

Samples are taken in from the following boreholes to assess
potential radiclogical contaminants:

+ 1991-BH1
= 1991-BH2
o 1981-BH3
s 1991-BH4
o 2012-BH1

It was determined that only naturally occurring radionuclides which
are not processed at this site were detected.

2.10 Emergency Management and Fire Protection

2.10.1 Emergency Preparedness Program Effectiveness

Management has assessed the existing program and deemed it effective through
historical success in meeting the response cbjectives during exercises. However,
continuous improvement opportunities have been identified based on internal and
external feedback to exercises and discussion with Ottawa first responders. As a resuit,
Nordion management chose to re-develop the program.

This included the complete revision of the Emergency Response Plan and all sub-plans.

These changes are to align the plan with Incident Management Systems (IMS) and to
incorporate other continuous improvements identified.
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2.10.3

2104

A full-scale exercise under the new plan was conducted and inspected by the CNSC in
2016. The exercise included Ottawa Fire Services participation and the exercise
objectives were successfully met. Minor areas of improvement were identified internally
and by the CNSC. Management deemed the revised program effective.

Nordion completed all of its scheduled activities for 2017,

Emergency Preparedness Program Activities

Nordion has an extensive emergency preparedness program to respond to various types
of emergency situations, including on-site and off-site emergencies. During 2017, a
number of Emergency Response (ER) exercises were conducted to test these emergency
response plans and response personnel.

Activities which took place in 2017 included:

Fire extinguisher training was provided to staff by Ottawa Fire Services
Fire Department orientation sessions were held with personnel from Ottawa
Fire Services.
» Designing and implementing minor revisions to the program to address items
identified during the 2016 major exercise
Designing and implementing a two-way radio training program for responders
Providing orientation visits to all fire fighters (90+) from the two responding
stations
Onboarding 3 new Incident Managers
Creating refresher training courses
Testing of the Fire Safety Plan in each of the three buildings (KOB, RE
Building, and Heating Plant}, including alarm activation and full evacuation.
The KOB test included a scenario to exercise the first 30 minutes of an
Incident Command Post (ICP) led response and first aid activation.
s Testing of the ER Contact List to ensure accuracy of telephone numbers
listed, to determine availability of personnel, and to estimate response limes
s Hosting a CNSC Emergency Management Program inspection.

Emergency Preparedness Program Performance

The emergency preparedness program performance was tested during exercises and
drills noted in the previous section. During these, Nordion executed an effective response
and demonstrated good interoperability with city first responders.

Overall compliance with the Emergency Management Program was proven satisfactory.
There were no events (planned or actual) demonstrating non-compliance with the
Emergency Management Program.

There were no deficiencies with the Emergency Management Program systems or
equipment in 2017,

Emergency Preparedness Program Improvements

In 2017, Nordion completed program enhancements to address minor areas for
improvement identified in exercises and drills and other continuous improvements. As
noted above, these included:
» Designing and implementing minor revisions to the program to address items
identified during the 2016 major exercise
» Designing and implementing a two-way radio training program for responders
Providing orientation visits to all fire fighters (90+) from the two responding
stations
Cnboarding 3 new Incident Managers
Creating refresher training courses
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2.10.5
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2.10.7

2.10.8

Fire Protection Program Eifectiveness

Fire drills/fevacuations were conducted in the Heating Plant, the RE Building and the KOB
in 2017. There were no significant findings identified as a result of these drills.

The objective of the fire protection program is to promote life safety, the conservation of
property and essential equipment, the protection of the environment and the continuity of
operations through provisions of fire prevention and fire pratection measures. Nordion
met all scheduled activities related to the fire protection program in 2017. An annual
facility condition inspection was conducted by a third party in 2017 with eigit
recommendations identified.

Fire Protection Program Activities

Aclivities that took place in 2017 included:

» Testing of the fire safety plans. This test involved evacuation of the three buildings
(KOB, RE Building and Heating Plant) by activation of the building fire alarm system
Conducting 16 fire and environmental inspections

Conducting an annual facility condition inspection with eight recommendations noted
Development of a Fire Response Needs Analysis

Completing a fire response training needs analysis for the Fire Protection Program

A fire protection program audit was conducted in 2016 and is conducted every three
years as required by CSA standard N383, “Fire protection for facilities that process,
handle, or store nuclear substances”.

Fire Protection Program Performance
Overall, compliance with the Fire Protection Program was satisfactory.
Fire Protection Program Improvements

Improvements to the Fire Protection Program in 2017 included:

¢ Completing a fire response training needs analysis for the Fire Protection Program

s Completing a Fire Response Needs Analysis to meet requirements of CSA standard
N393, “Fire protection for facilities that process, handle, or store nuclear substances”

* Implementing Fire Extinguisher Training for applicable staff

There were no changes to training, methods, instrumentation, or equipment in 2017.

211 Waste Management

2111

Effectiveness of Waste Segregation and Minimization

Nordion production facilities have been designed and operated in a manner to prevent
radioactive waste being released to municipal garbage or sewer systems and to ensure
that releases to the environment via air or water emissions are within limits approved by the
CNSC. All radioactive waste that is generated through the production operations is
collected and sent to a CNSC approved radioactive waste management facility.

Nordion has designated space and processes to store and segregate radioactive waste
that is generated in Operations.
Additional space for storage of divertible waste, (i.e.

waste generated within the Active Area at Nordion that has been deemed safe to divert and
dispose of by conventional waste disposal methods, such as landfill), exists in
ﬁ. if needed. These areas are segregated rooms or bays that are designated for this
purpose. Space is also designated for storage of containers and management of waste
being prepared for shipment to the external waste management faciiities.

Nordion's non-radiological waste diversion program has seen significant improvement over
the last two years, increasing diversion rates from 64% in 2015 to 73.5% in 2017. These
increases were the result of improved signage, expansion of the organics program to
include coffee cups and improved awareness of waste diversion programs.
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2.11.2 ldentification and Characterizalion of Waste Streams

211.3 Waste Shipments

In 2017, there were no shipments to of radioactive liquid
waste by Nordion.

In 2017, approximately [ of solid and liquid hazardous (chemical) waste was

disposed of by Nordion via a licensed waste disposal company.,

in 2017, I k9 of waste that met CNSC unconditional clearance levels was disposed of
to landfill as part of the waste diversion program.
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2.11.4
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Waste Management Program Performance

» Performance relative to EHS objectives and targets for waste minimization — Nordion
exceeded the target of 68% waste diversion by 2017, by achieving a 73.5% diversion rate
in the 2017 annual waste audit.

» The amount of non-hazardous waste diverted from landfill - Nordion diverted an
estimated |JI of waste from tandfill in 2017.

» The amount of waste diverted from licensed radioactive waste facilities — [N of
waste that met CNSC unconditional clearance levels was disposed of to landfill as part of
the waste diversion program.

The waste management program was last audited in 2015 and is on a three year frequency
for auditing. It will be audited again in 2018. Annually Nordion has a waste audit
conducted by a third party (non-hazardous waste only). The results of this audit are
summarized below;
¢ 73.5% diversion rate
¢ 95%+ diversion rate for;
o Aluminum food/beverage cans & foil
Scrap Metal
Cardboard
Fine Paper
Glossy magazines, flyers/posters
Newsprint/Packing Paper
Glass food/beverage bottles
Wood/Skids
Spent lighting tubes/bulbs/ballasts
Shredded Paper

Waste Management Program Improvements
Improvements to the Waste Management Program in 2017 included the following:

¢ Nordion worked with the waste service provider to include coffee cups in the organics
waste stream, reducing the demand on landfills

00000000
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o Nordion replaced non-radiological waste diversion program signage throughout the
facilities in an effort to improve program performance

¢ Reduction in the amount of waste from the Ir-192 process sent to CNL. Several small
projects completed to reduce Ir-192 process wastes and to optimize filling of the waste
package. This work is related to a Nordion initiative to reduce Ir-192 process wastes
and implement the practice of storing Ir-192 process waste for decay and then sending
to Energy Solutians Inc. as low-level waste (versus continuing to send to CNL).

o 46.27E+3 TBq (1,250 kCi) of returned Cobalt was recycled into new source
manufacturing.

e 23.8 TBq (629 kCi) of returned Cobalt was added to inventory in 2017 to support the
recycling program.

212 Nuclear Security

Details of Nordion security and all of the security improvements of 2016 were provided in the
Nordion Physical Security Report and Security Plan for 2016, submitted in March 2017. These
safeguards and improvements are prescribed information and were reviewed and accepted by
CNSC Security as part of the 2017 Type Il Securily Inspection.

213 Safeguards and Nen-proliferation

2.13.1 Safeguards Program Effecliveness

Nordion has a program in place for the management of safeguarded material at the
Nordion Ottawa site. The program meets the safeguards requirements of the CNSC
regulatory document RD-336, "Accounting and Reporting of Nuclear Material", CNSC
Nuclear Non-Proliferation Import and Export Conltrol Regulations, the Nuclear Safety and
Control Act and General Nuclear Safely and Control Regulations,

2.13.2 Safeguards Program Performance

In 2017, Nordion performed accounting and reporting of nuclear material as required by
RD-336. Nordion completed a PIT of safeguarded material from which there were two
opportunities for improvement (refer to Appendix B).

In 2017, the IAEA conducted a Complementary Access inspection at Nordion. There were
no outstanding actions. The IAEA inspection report is pending. The CNSC did not conduct
a Physical Inventory Taking - Evaluation (PIT-E) in 2017.

2.13.3 Safeguards Program Improvements

The safeguards program was revised to remove the requirement for submission of two
nuclear material accountancy reports following CNSC confirmation that some of the
reporting requirements in RD-336 could be reduced.

2.14 Packaging and Transport of Nuclear Substances

Nordion routinely ships both sealed and unsealed sources of nuclear substances in Type B, Type
A and Excepted packages. Nordion also routinely ships waste materials (sealed and unsealed) in
these same package types. Shipments of Nordion's products are made via road, air and sea.
Shipments of waste are routinely made via road transport.

In 2017, Nordion shipped approximately il packages containing various radioactive materials.

The Packaging and Transportation Program at Nordion provides a high level overview of
Nordion's transportation of radioactive materials program. The program applies to employees
involved in design, production, use, inspection, maintenance and repair of packages, and the
preparation, consigning, handling, loading, carriage, storage during transport, receipt at final
destination, and unloading of packages. It applies to various types of packages including Type A,
Type B, and Excepted packages. The content of the program was modeled on regulatory
requirements listed in the CNSC Packaging and Transportation of Nuclear Substances
Regulations 2015, Transport Canada Transportation of Dangerous Goods Regtilations, IAEA
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2.15

SSR-6 Regulations for the Safe Transport of Radioactive Material (2012 Edition), US DOT 49
CFR, and US NRC 10 CFR part 71.

In 2017, Nordion reported ten non-conformances related to packaging and transport of nuclear
substances. All of these reportable non-conformances were reported as "dangerous
occurrences” pursuant to subsection 37(1) of the Packaging and Transportation of Nuclear
Substances Regulations. All ten of the non-conformances were the result of other parties (carriers
or customers) handling Nordicn packages. Refer to Appendix A for further information regarding
these incidents.

There were no non-compliances with the TDG regulations in 2017,

Public Information Program (PIP)

2.15.1 Public Information Program Activities
Nordion is committed to fully disclosing its activities to the public in an effort to maintain
transparency to the surrounding community and to the City of Ottawa. Nordion's website
is the primary communications vehicle. In 2017, 48,761 unique users visited Nordion.com
63,864 times looking at a total of 146,608 pages.
In absence of offering on-site facility tours to the general public, Nordion offers the
general public a glimpse into our campus through an online Nordion Virtual Tour.
Nordion engages community leaders as part of its Community Cafe event every two
years. in 2017 Nordion conducted the following community outreach activities;

e On February 14, 2017, Nordion hosted a tour and held a meeting for Lisa
Macleod, who was then the key Progressive Conservative caucus member for
the Ottawa area at Queen’s Park. Jack Maclaren, the local Provincial MMP for
Kanata was also invited but unable to attend.

» On July 13, 2017, Nordion met with Kanata Councillor Marianne Wilkinson and
her advisor Amy Zhou to discuss community issues including the agreement with
KNL to expand the culvert on Nordion’s campus, an early heads-up on Nordion's
plan to sell off land and a building on Nordion's campus, and to discuss the new
President who was about to start that week.

+  Only July 17, 2017, Nordion contacted Councillor Marianne Wilkinson to brief her
on a road accident involving a transport truck carrying cleaned and empty
Gamma containers and ancther vehicle,

* In preparation a crisis simulation drill on September 19, 2017, Nordion contacted
Councillor Wilkinson, the Ottawa Citizen/Sun, Kanata Kourier and CFRA News to
notify them that a drill would be happening in case they had cails.

In 2017, Nordion published the following information in their “Public Disclosure™ web
page:
« January 4. Nordion published a comprehensive report of the Nordion Community
Café that was held in October 2016.

» February: Q4 2016 Event Report.

* June: Annual Compliance and Operational Performance Report 2016,
¢ June: Q1 2017 Event Report.

s August: Q2 2017 Event Report.

e July 6: Nordion announced that at approximately 7:30 am on that day, a truck
owned and operated by a Nordion service provider was involved in a trafiic
accident on March Road in Kanata while transporting four cleaned and empty
transport packages away from the facility. At the time of the accident, the truck
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was stopped at a traffic light, where it was struck from behind by another vehicle.
In keeping with established safety protocols, the package was examined on the
scene by a Nordion radiation specialist who confirmed that no adverse effects to
the packages or their securement had occurred, and no radiation contamination
was detected. Repairs to the truck trailer were completed on scene and it
resumed its route by 9:45 am.

e November: Q3: 2017 Event Report

e September 15: Nordion announced that the Ottawa Fire Services would be
visiting Nordion for site familiarity meetings and tours over the next two weeks.

Nordion's website includes a feedback survey form in the Social Responsibility section as
a mechanism to invite the public to provide feedback on Nordion's Public information
Program and to gather how the public would like the program to evolve. Twenty-one (21)
unique users visited the survey. Zero surveys were completed. A copy of the feedback
survey form is pravided in Appendix D.

Nordion also conducted a public survey in 2016.

Nordion regularly issues news releases to inform the public of company initiatives,
achievements, and issues that the business may be facing. In 2017, there were no media
articles related to Nordion environment, health and safety issues or topics. As the context
of media coverage referring to Nordion was business-oriented, there was no media
analysis of public opinion.

Nordion uses social media such as Facebook, Twitter, and LinkedIn to inform the public
of the company’s initiatives. In 2017, there were neither negative comments pertaining to
events nor questions related to environment, health and safety.

On December 14, 2017, Nordion published an ad in the Kanata Kourier-Standard EMC, a
free weekly distribution newspaper that had a circulation of approximately 23,400, and
serves the communities surrounding Nordion's Kanata site. A copy of the ad is provided
in Appendix |. The ad underlined Nordion's ongoing commitment to protect the safety of
employees, the community and the environment; referred to the Kanata facility as a Class
1B nuclear facility; noted that Nordion is certified to ISO 14001, an international standard
for environmental management systems; and encouraged the public to contact Nordion
with any questions, comments, or concerns by way of nordion.com.

2.15.2 Public Information Program Summary of Questions/Concerns Raised by the Public

One (1) request for information related to Nordion's waste management program and
radiation protection program was received by email from a member of the general public.
A representative from Nordion spoke by phone with the individual and learned that the
individual was working on behalf of Northwatch, a regional coalition of environmental
organizations, community groups and individual members in northeastern Ontario.
Northwatch was gathering the same type of information on all the CNSC-licensed facilities
included in the CNSC annual report on performance and would be submitting a written
intervention to the CNSC. The Nordion representative then followed up with an email
providing information to the individual.

2.15.3 Public Information Program Improvements
Through the year, Nordion updates its website content and online Nordion Virtual Tour
content to keep it current.

2.16 Financial Guarantee

The Financial Guarantee, as approved by the Commission and based on the Facility's
Decommissioning Plan, remains valid and in effect.

Ref: CHSC License NSPFOL-11A.00/2025



CONFIDENTIAL — PRESCRIBED INFORMATION
Page 53 of 116
2017 Annual Compliance and Operational Performance Report - Nordion Class 1B Facility

217 Site Specific Information

Nordion's site-specific reporting requirements are as follows:

» Nordion shall submit a written notification of changes to the facility or its operation, including
deviation from design, operating conditions, policies, programs, and methods, referred to in
the licensing basis.

» Nordion shall, when aware that an action level has been reached, notify the Commission
within seven days.

* Nordion shall prepare and submit to the Commission an Annual Compliance Report by March
31" of each year.

¢ Nordion shall report the transfer, receipt, export or import of sealed sources if the activity
exceeds the threshold limits and within the specified timeframes as detailed in the LCH.

¢ Nordion shall report annually to the CNSC on the status of the financial guarantee, to inform
that it remains valid, in effect and adequate to fund decommissioning of the facility.

In 2017, Nordion submitted written notification of changes to programs and documents to the
CNSC with two exceptions. Two procedures were made effective without providing written
notification to the CNSC of the changes to the documents 30 days prior to implemnentation as per
Nordion’s License Conditions Handbook (LCH). The root causes of the missed notifications were
management system and procedure. EHS replaced manual monitoring of the effective dates of
procedures that are pending CNSC approval and the manual review of documents that require
written notification with electronic solutions. The missed notifications were not reportable to the
CNSC.

In 2017, there were three events with regard to sealed source reporting:

o A discrepancy in the serial numbers of returned sealed sources was undetected. The root
causes were procedure and management system. The applicable procedure was revised to
contain the appropriate detail for important steps. The importance of revising records only
after verification is performed was discussed with personnel.

» Incorrect customer addresses were reported to the CNSC Sealed Source Reporting System
(SSTS). The root cause was management system as the methods for creating Sales Orders
for the different countries/jurisdictions was inconsistent. Nordion is investigating
improvements to the entry of the address of the recipient’s or importer's authorized iocation.
Containment was put in place to ensure the customer address is clearly indicated on the
applicable paperwork.

e The import of a sealed source not reported within required timeframe. The root cause was
communication. The situation was reviewed with applicable personnel and processes were
reviewed to determine if changes could be made to reduce future errors. EHS Compliance
will ensure that for non-routine reporting written plans are supplied to all relevant staff and
their back-ups.

These instances were not reportable to the CNSC. There were no trends identified in 2017 with
regard to SSTS-related events, or over a three-year period from 2015-2017. In 2014, Nordion
conducted a process review of sealed source reporting and implemented some improvements. In
2018, as indicated in Section 2.3.4.1, Nordion repeated the process review incorporating a
different analysis method to ensure all avenues for error were identified. The review has since
concluded and Nordion is working toward addressing all identified continuous improvement
actions and corrective actions.

Nordion complied with all other site-specific reporting requirements. In 2017, there were no
exceedances of action levels. Nordion reported on August 30, 2017 to the CNSC on the status of
the financial guarantee.
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FUTURE PLANS AND CONCLUDING REMARKS

3.1 Improvement Plans and Future Qutlook

Nordion will continue to focus on the new Molybdenum-99 program to resume supplying key

customers with products and customer service. Nordion is planning the installation of an additional
cell (Cell 1) in Nordion's Cebalt Operations Facility.

The forecasted plans for next year that would require CNSC regulatory oversight are as follows:

License amendment and approvals as per the LCH of the EHS program changes if the
potential sale of the RE Building and vacant land at the 447 March Road site proceeds/

3.2 Safety Performance Objectives for 2018

Nordion’s 2018 EHS Program Objectives and Targets and Health and Safety Objectives
are shown in Table 24

3.3 Concluding Remarks

Based on the information provided in this report, Nordion continues to demonstrate its capacity to

operate in a manner that protects the safety of employees and causes no adverse effects to the
public or the environment.
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Table 24
2018 EHS Program Objectives and Targets
Objective Measure/Target *
Manage CAPAs and ensure timely closure of » Close out aging CAPAs within your areas
CAPAs »  Target 80% of generated CAPAs within your areas are

closed {Actions complete, excluding CAPA
effectiveness/verification) within 1 year

«  The number of Medical Treatment Incidents £ 6

Minimize the number and extent of . Lost time Incidents = 0

occupational injuries, environmental and
radiation incidents.

= Radioactive materials emissions to < 4.0% of the Derived
Release Limits (DRL)

« Zero reportable releases of radioactive and non-radioactive
hazardous materials to the environment (sanitary sewer,
air, etc.)

Minimize the use and release of
hazardous materials to the
environment,

Maintain radiation doses to employees | e D e

as per ALARA principle.

» Itis unacceptable to take risks in order to get the job done.

Maintain a healthy saf .
aintain a healthy safety culture Personal safety is every employee’s highest responsibility.

= Provide/pariicipate in EHS Safety Talks during team
meetings.

= Ensure EHS information and concerns are discussed
regularly at team meetings.

« Ensure near-misses, hazard identifications, hazardous
conditions, and workplace injuries are reported to your
Manager, so that they are entered into VelocityEHS in a
timely manner and appropriate corrective action(s) are
taken.

* Report any suspected symptoms (e.g. ergonomic or
repetitive strain) to your Manager immediately or identify
potential physical concerns before they become injuries.

«  Wear all applicable personal protective equipment (PPE).
= Submit all dosimeter(s) and rings for monitoring on time.

+  Follow Nordion values, EHS policies, training and
proceduras and coach co-workers who are observed to be
working unsafely.

*Note: Some Health and Safety Targets have been established to promote safety culture only and are
therefore not measureable.

Ref: CNSC License NSPFOL-11A.00/2025




SZ02/00°VEL-104dSN 8suad] JSND 48

10 aS28(81 OU SEM B15U; pUb "4SNLd aut jo (a)ge
R uoloag Jad se aouaunang
juapioul ay) Buunp et Ajjn psuiewas | JauseD jo Ajlqisuodsas si uogeuILLIS)Sp SNOISBUED € S1 JUSAS Jodap Jawes ay) 1e Isuey 5T 7-REW-1 1
|euajew abeyoed Jauul ay) abexoed asnea Joo! '9|geddde joN — W_.z , - (126 ul pabewep sem abfieyoed y ad) v ob-L £ W
pabewep ay) paaawu)al pue auaos uoN8g JopUN S|geuoday
ay) 0) paydiedsip Sem J§eis UOIPION :
‘sSppnqgaJ Joiendivew sof abeyoed yom
‘spJezey wouobie au) Jo ped se pajen|eas usaq Jou pey
JO mairal e Buipnjoul pamainal ag |im Sp.ezey awouobi3 - uondang YoM ‘stojeindivew
JUBWISSISSY HSIY PUe pIEZeH qor 8y B "2210J JO JUNCWeE JIg) “WOSNS 84l Jo (W)(L)6Z 1182 Buledss ajiym maias 1
‘80104 pannbay yse) 8yl — Buuesulbug uewny e S dea peay )9%00s B Buiuasoo) woy 8021 80-980-9)
10 uoneoidde ay) annbai 1By sysE) JUBLUSSISSY HSIY 095 JapUn Siaeotsy Asabuns Buuinbal “Ainful sapjnoys
. 2 N bu e pauiejsns asAojdwa uy
Jdoj pasinbal 8310) S1)) 83Npal 0) PasN aq | pue SsISA|euy pleZeH qor auy) Ul papnjaul 4oL :
PINO2 ey} S|00] ay} pue asn ur sjonposd u@aq jou pey sioje|ndiuew Jo spINga)
JoY20| peaIY) BY) PAMAIABI UOIRION Bulwopad Jo ysey ayl - Buiuies)
‘SWalshs sJaLled suy) Ul 220 "HSNLd 8yl jo (d)5g “JaNeD 2
R - ; M__”cw%_ﬁmmzommﬁmu aq “2 u_m.& %e_n_.mau_u_wcﬂmrm_h Uoass 4ad SE S0UBLNII0 | 16 51e9 gy uy apiym SUEY LI u&mo_n__ﬂ 2021 pO-JBIN-L 1
1 Aq p3ed0) 4 UL | Buposuuos siay) sxew jou pip ssbeoey mmmmﬁm_w_w.ﬁmwh u_mn__ ﬁwwm aq jou pinod sabexoed v adAL om]
uonpag Japun ajqenoday
‘Buifexoed aoinos apnjoul
0] PasiAal 29 ||Im sIsAleuy ¥sel qor .EmEm>EﬁmE_ pasu .
‘papiaoid sem Buiuies Buidasyasnoy pue Buiage) ‘Buiuies), "WOSN a3 Jo ()(a)zg PoIEa0) 8q jou pnoa aawnes |, 80-9901-01
pue Buibesyoed aainos uononpaid-uou '92In0s 2540 au} jo Guibexoed uonoas Japun ajqepoday | pajeas uonanposd-uou AjIANDE MO| Y
10} PSlERID Bq (M SuoHINYSUl srops | 9ul BuipieBal ainpaooad ou sem arey)
‘sgaInos pabeyoed jo abelols
2In2as Joj pamn3doid sem xoq }I0| ¥
juswasnbay m._"._._ton_mm_
Jojpue juejdwoo ‘0 a3uelnao
SUOPIY BAN23II0Y sasne) -uoN m__w:uum_ m._hz YoM o} uonduasag Emu__,w:_ 10 B1eQ 0
juauwannbay;uonenfay

sjuanz ajqeloday

V XION3ddV

911 jo g6 abed

NOLLYWHOLNI d381MISIHd ~ TTVILNIAIINOD

Annoed gy ssejD uoipioN - Woday aoueuLiopad jeuoneladO pue asueydwos |enuuy 2102



SZOZ/00YLL-TOIJSN 8sUaI] DSND 9y

‘uoipIoN Aq palinbas sem uonoe

"HSN.Ld @yl jo {q)se
uo)j0ag Jad se 8suaLnI20

‘X0q pieogplea
aU) Jo 1awo2 do} ay) ul uoissasdap

. Hsues ul pabewep sem sbexoeg snosabuep e 51 Juaas 1ybs B sem alay | ‘eys Jaules gL-iL LLInf-2L
e e S MSNLd 34140 (1)2€ e e dn paxoid uaym pabewep
uondag Japun ajqepoday papodal sem abeyoed y adf) v
"HSN1d 8y} jo (q)se -gbeyoed ay) o) pamnogas
‘uoipioN Aq pannbes sem uonaag Jad se 8oualndao AIny Jou sem aje(d uonedguapl

Uonoe Jayuny ON “SJALJED pue Sia|puey ‘usuen w pabewep sem abeyoed snosabuep e s jusas ayl ‘ae|d uonesynuspl Ll~21L oo-Inp-21L
abeyoed au) yim dn pamo)jo) uoipioN SE MSNI1d oW o (1L)2¢ pabewep e ypwm aaubisuod e
uoN0as 1opun ajqedoday | Aq paaeoal sem abesoed g adA) v
. W6y
‘pspuodsas jauuosiad Aoushisws |eaon :o__umw._mmﬂhmﬂ Mpﬂ_.“ _.WMLMWMM auen e je paddojs apym aj2IyeA

"PUND) USNEUILBILOD OU Sem alay) | “@dMod [ED0] AQ PajORpucD uclieululs)ap snasabuep e §1 JU3Aa Jayjoue Ag pulyaq woy 1y sem 912l 9ONr-21
PUE painoas pauiewsal Asy] ‘siauiejuoa asned Joo) 'giged)dde 10N se ySNLd 8yl _E (1)28 S[NYDA BY] "IUSPIDOE UE Ul paajoau
podsues) sy} o) abewep ou sem assy| UOROaS JApUN 9|qENOdSN SEM SJBUIejU0D Hodsuel) UoIPJION
’ Aidwa anoy BuiwiEluod asueisauo?)

‘pajuawadwn Buisq are uuyy diyg i
0} UOiSINbaY. Bl 0} SIUBWEACKIL] ampadoid sabesded jo juswdiysg, .

) 8U) UO PaUIEY JOU BB WSLUAIN30I YOSN au)jo (1Xa).z ‘asua:| podxa JSND

S S w:mw_mhwﬁh% pue sJ0Aanng uonelpey SUL | UOHDaS Japun B|qEHOAaY | e jnoym uoneiqes pue siedsl Joy _— o —
v_._ speoiq u:mmum z.,ﬁm_%m._ﬂ n__h_ﬂ_ _s_.”_ n“_E.o L ‘BaIY 8ANOY AUl | 'WDSN auj Jo (B)oz uoljdag Jopuaa ay) o] paddiys sem aonos
wosy sway diys o pasn sanpaooid woly way ue diys 0} pasn a1am Wi Ui soue)duwioo-uop wnnuy e Buuiejuod jun sojasiep v

ol J0) SJUBLS sinbas Buiuies syl pajeloosse pue ainpadsosd paucow ayl

‘pajebisanul "HSNLd 8u} Jo (e)ge ‘sse|b ay) Aq painful

pue paynou asam saljod |E207 | -adyod [230) Aq PRIINPUOD LORELILLBISP co._.ommw m_hm%mwwwwcmm_._“._..__wm“ Buu me_wm“mmﬂ%% %M»nﬁmn“ﬂamwﬁ . pZ-unp-/1
Sented i o1 o SAEDIpR! 95N ool RAACMAEION | o se gLl 2140 (L)€ | orui s s001E9 1oBIOD € U MOpUI,
10 abexoed ay) o) 1oedw ou sem asay| uonoag 1apun gjqedodsy | epis Jobuassed au) ‘Nsuel) U SPUAA
. ‘USNLd 8w jo )se W siqenodas sy} uey) Jejeald
o 01 aomﬁhﬁoccommﬂmwwuﬁo.m_n_uuum ‘Joubisuoo uonaeg Jed se eauaundIIo UOIJEUILIBIUCD JO BAJE PUIEILOD

aN021100 10} ajqisuocdsas s1 JouBISUeT 10 Appsuodsal st uoneuILIBGP snolabuep e s) Juana {|9M 2 3ABY 0] pUNGC) SBM UCIPION Lh-2L LE-ABIN-Z1
: .E:m_m:au.mc_ pau &_.__ e pioN asned jo0) 'ajqedt|dde JoN SE YSNLd 2uljo (1)2e | o} si55n pud woyy sabeyoed g adA)
: it uonoeg tepun ajqencday | jo podsuen 1oy pasn piys Buddiys vy

juswasnbay Bupoday
Jojpue jue|dwod "ON a2uaunaan
SUDIIIY aAl}IaLI0D sasnes _uN SfJUBAT 818 YITUM O} uondussag Juspayy 10 ajeQ

juawasnbayuonenbay

gLl jo /G abeqd

NOILVINEO-N] Q391¥0534d — TVILNIAIANOD

Aupoeg g1 sse|o uojpiop - Hoday asuewiopa jeuoyesado pue soueydwo) [enuuy 210z




SZOZ/00VEL-TO4dSN 95uad DSND 49y

‘Buuiesy pue saunpasosd

‘SuUCHEN)IS
YaNs SSUPPE 0) JWaBA0IdWI
Jaypry paau Buiiey pue saunpasold

"asuad)|

‘asuaa podxa ue tad
SE PaZIOYINE 10U SEM LONEDD| AL

ajepdn puE Ma1AB) [|IM LIOIPION ‘Ruoyny Jusiadwog ey Aq yodxe 4o || uompuo) | “asusdlj Lodxe ue Jnoyym uogeso) | OC 44 S2R0-LL
pazuoyne uoyedq) Jaoue o} juawdiys M asueldwos-uonN | B 0) S92INCS pajEas I Jo wodg
-piw suoeunsap pabuey siasn-puj
.mw_“_E auy jo (g)se "Auo sbexoed
O O Il ST [y e — uonaag Jad se souaunNla0 au) Jo JousixXa ay} 0] pajoulsal
oz.m_ ch_QM:w i dn pa ;o___,_a . n___u._h-_."_v_,__ nsued) ul pabawep sem abeyoed snosabuep e s| Juans sem abeweq “yey 1addn ay 8z-L1 LEI90-21
’ ‘ Se YSNLd 3o (1).¢ | o) abewep yim uoipioN je pasianal
uonaag Japun sjgeuoday sem abexoed Hodsueyy g adf) v
. “[EuajBw
HSNLd 8y jo (e)ge
‘SlWED uondag Jad se asuaunaoso Em\. mm.M_Wmmmsu_._B MMmaE_mmp__hMﬂ
‘uoIpIoN Aq padinbas sem uoioe oN Jo Apgisuodsal ay) S1 UOHBUILWSISP snosabuep e s Juaaa ce _&w_ u__z. m>gm_._0m .m__m_om UOIRION Fx A1) o0-190-21
asnea Joo. ‘a|qeandde joN SE WSN.Ld Ul jo (L)L€ LO JUSPIOJE JOLILU & U1 PAAIOAL
uogoag sapun aiqerioday 9J8M SB{OIUIA JOLIED JORILOT OM ]
Wodue (1aused Aq pauodal) sabexped
By} }e PALNII0 Juans 8y} SE UOIPIO .
EMD Wm__:um._ Mmg :o___“.._m Lm_._t._u on "Auoyne HSN.d aul jo (qlse 2yl uo pajou sem sbeweg uadne
: : vodie AQ pajonpuod UoHEUILLSEP uol9as Jad se aousLndd0 UEIpERUED E IE Jajsue.ybuipuey vZ-11 Lo-dog-7|
Juana ayl Jo : i snosabuep e S1 udas 3] ddos
juars ay asnes Joos :9|qedidde JoN 0J8buep e $1) UuNP Wi }i0) B Woy paddolp
ynsal e Se Spjay ucneiped ay} uo peduw : SE HSNId syl jo {L}.E alam sobeyoed g adA) om)
aaleBau ou sem alal) PasIADE URIPJON uoRDag Japun ajgepoday
‘UCIPJON 1B | ;50 50801d Wil SPaSU SUOHIE SANIBLOT
UoNEWLIOUI PR{ICUQD Hodxa 0} S|0JU0D wonewo] suonenBay
§58928 Juswsa|dw) 1o0/pue sashojdwa : : |onuoD Hodx3g pue podw| "asUsal| i By
LLIOJUI J31}3q O} J3PIO Ul payusweidun um__ob_»ou ntonxm m:__u:mu_ﬂ m:n_m Aau ey uonesa)asd-uop JesianN vodxa ue jnoym uonewwoyu) | o LF 60-6nv-21
PUB POSSOSSE aq [IIM S[OJUOD JAYIO PUE mmmm e Ol M_v 10/puz 7€ '2-00G93Y IEBJDNU P3)IOUO0I JO podx]
she|dsip ‘Buiuiem ‘sjoqe| paseq-wa)sig HILIEM '5190E| PISEQ-WISISAS 40 387 1od se ainsojsig
Juawainbay Gupuoday
Jojpue juejduwoa ‘ON a3uaunNaQ
SUONDY 3Al10a1I00 sesnes ~UON 1 JUBAS 613 YSILIM 0} uopdussag Jspioyl 10 016

Juawaanbayuopenbax

gl | jo g5 abed

Aifroeg gJ sseiD uolpiop - Joday asuewiojad [euopelado pue asueldwios [enuuy £ 1oz

NOILVINYOJN| 38180834d — TVILN3QIZNOD




S20Z/00'Y L L-10-ddSN 8susar) DSND 3y

‘PAMBIABY
3q ||IM S[9AS]| J5JEM SS8SSE 0) SBINSEaW

"WSILEyIaLW

HISNO a4y Jo (P)(L)6T

oAl

Jojem |ood "Jusns jng 'paanpa)

[euonIppy “SiSeq A|yjuow B uo paues|o mwcw_m_._w_ aﬂzam%cm_.__nmu%nﬂ m_.m.__w, MJM:M_Q uonasg Japun ajqedoday | Bunedpw 'jood abelojs uoipion Joj ee-Ll Lh-AON-LL
pue PSYISND 3q ()M SIEO|) [BAS] JISIEAA ' PIP SIEOL [9A3) ISlEM PaIBANIE ULEB(E |9A3| 18]EM-MO) 5114
wawasnbay Bupuoday
Jojpue juegdwos "ON 23UaUN20
SUO[J2Y BANIBLO0Y sasnen -UON ) JUBAT B YBIYM O} uvonduasaq wepisup 10 ajEq

juawasnbayjuopenBay

9L | Jo g abeq

NOILVINYOANI Q3818053 8d — IVILNRAIINOGD

Anpaeg gy sse|n uoipioN - podsy asuewlopad [euonesadQ pue asueldwos jenuuy 10z




S202/00°¥11-104dSN 2sUad] JSND 48d

“$2)|04 Aoy buiaey suompisod
Joy papasu si Ayiqeunoade
Guipsebas uonesyuep

pue A)8jes 10} waisAs

‘safiqejunosse luswabeuey sy} Ul prepuels JUBLISSISSY
Jaxiom auyep o) fiajeg Joj | Z1-882ZN YSD aul JO Xajuod ay) Buipuiq ‘uonezivebip
paso|n waisAs Juswebeuepy asinay ul psuyap 10u st ANIOEIUNODDY €128 49 loulyy | | ‘Buiuueg ssauisng ¢
‘sainpaososd
‘SWWY 0} ajgeodde yim asuepiosoe
PappeE Way) 8ABY 0] pue S19)18W | Ul pajesgi|es jou Sem Juawdinba
ay) jo Ayjeuonauny Buidjuaa juawainseaw pue Bubojuow | 00-10Z0BLOZ uoneAaasqd
uado 10} poyiaW B ysiqeisa o} SH SJaUM punoj SEm 3SED U0 ~dWD-0V L
‘sjuawnoop saiued [ewsixs
U0 PABWINDOP SIB Sas|0IaXa
‘pasn aq Aew, wuoj 8Wos Se sawy ||e je pasn
pase|g SiY) jeapur 0} dos abuey) jou S1 G4 0L0-dy3-3S wiog B/U
Juswnaop A91j0d
‘Bunuesy patinbai ayy s1eidwod SH3 ay) uo Buiuiely pajsjdwon
‘paso|n saafodwa g ay) anel | 1ou pey seafojdwsa pge JoIno g B s|ld0 2 HpNY SW3 z
-ainpaoscid abeso)s
pue Buipuey j[eawaysd s uoipioN JBgon
Jad se paiojs 1o pajaqe| {VSH) Ananoy
Apadoud jou sem spjam 158} Buipuiy oyadg ybiH
uadg asl Joadsu 0} pasn Jueysla elSep | S00LLL YAV JOUIN | 40 1Iipny S5830.d }
‘oN 8140
HMADHISHAA | /sBuipuiy
smes UoROY aARaaLIo) Id0/uoneslesqo/bulpuld 140/9dvYD Jo AL Mpny

wawaaoldw) Joj Apyunpoddo — 140

wuo4 abueyn = 49

(1007 wawabeuew asueldwod) SH3 AN0@A = SHIA

¢ xipuaddy

SIWD3 ul Isenbay sbueygd = 4o

1senbay syopn Bulesubu] ssasold pue wewdojaaa = YA 3490

UONDY SAIUBABIH UOIDY DAIIDBMOT = YV

Z10Z Ul pa1onpuog s)pny |eulajul 3y} Yjm paje|dossy SUOIOY 2A11921409 jo Alewwing

9L jo 09 ebed
NOILYIWNHOANI a381¥0S34d — TVILNIQIINOD

ANoed gt sseid uolpiop - poday asueuLIOUad [euopelado pue asueldwos [enuuy 210z




5202/00°Y 1 1-10JdSN 35u2017 DSND oy

‘payels 1abuo) ou s) uopsod
Si] ‘SUDNEBY JUBLLILIBADS)
.m.u_aum._n_ wuaund pue suonealunwLwos) Jo _.__o___mon
10a)jeu 0} aunpeoosd wesbosg | Byl 0) 1581 ainpasoid wesbold | zoo-81602102
uadp uonewlioju] Mand Yy Sepdn uoneuloju] Jljqnd UoIpJoN ay | -dW3-0V
‘a)sgam
5,LUDIPION JO SUODSS Iyqed)dde
‘UON0aS AUNSHISIP ay) ul s(qe|ieAe Jou ase spodas
aljqgnd sy ul spodal yuaae JuaA® OM] pue aouBLLIOuSd
pue syoday asueuLopay S,UOIPION JO M3IABY DSND
'SHOV 8y} 0] SHUY ||e apiacd 0) 10z 8y} ‘(sHOV) sHoday | |00-01602L02 wesbolg
uadg s)isgam ajelodiod ay) jepdn S0uedWwoD [enuuy om) -dWD-DV S|40 2 | uoneuuoju| agnd
‘anjeubis pue
ap/eweu Joj saul sjeledas om)
pue sjuawsaoidursuonsabbns | "SWLO) JUBWSSSSE-)|95 awos up
ou 3jepuUl p219|dwo3 Jou SEm UCRBULIOJUI
0] X0Q32340 B ppe Suuo)j 21 10 AWeu pue uondas WNN
uadp Juslwssasse-j|as sy} asnay | Siuswsacidw|ssuonssBbng ayy -9192-4HD
‘safy} uonisod
pue ainyonys |euoneziueblo
{ENJJE S,UCIPION puUe
-sgjp) uowabeuew | A19)es Jo) waysAs wawabeuey
pue sueyd [euoleziuebio ayj ul pajsi| sajaJ sy} pue
ajepdn o} Juawnoop Alsjeg Joy | HEUd uoneziueblo ay usamjaq
paso|n waisAg Juawabeuely asinay saipuedaos|p sie arsy) €lee 4D
i “pauonualy
si psepuels sjqedijdde ay) asaym {p.uos)
"SedepB)Ul [BWBIXS puE [euwaj | 'A18jes Joj wealsAg Juswabeueyy JUBLISSaSSY
aquasap o] Juawnaop Aajes o} al) Ul paquasap jou aue ‘voneziuebrp
‘paso|D waishs Juswabeuepy asinay S80ejalul |eLIsiXa pue |euaju) €228 40 5|40 € | 'Ouuue|d ssauisng
. ‘ON S140
UMWHIMSHIA | ssBugpuyy
smes UoNIY aafoaLIOD Ido/uoneassq/Bulpuly 14D/vdv¥D 0@ UL upnY

9l jo |9 sbeyq

Aoe. gy ssejp uorpioN - Moday adueunopad jeuonesado pue asue|dwos jenuuy £102

NOILLYWNHOANI d381RI0STUd — TVILNIAIINOD




S202/00°VLL-10ddSN 8suadr] JSND 3y

‘wetbosd ay) Busnew

10J s|1¥4s pezienads pue
'sa0/n0sal |[EIDUEBUY 'S8IN0Sa)
|auuosiad "3’ ‘passnosIp
SN0sal Jo spoadse (e

“passnasip

2lam sa2Inosal jo spadse

IIE S|ENSUOWAP 0} UOHEWLIOU)
aytoads 10w UIEIUGD PINOYS
sBunesw Aajes 10} WwalsAg
wawsbeuep pue waisis

apnppul sapnui Susaw sunny lusuisbeuey |euswuonaug | LOO-FZS0Z 102
aInsua 0] saiNsealW suuusiag | JUIOr [ERLUY 4] Jo SNUIW ay ), -dWD-0V 5|40 2
‘Buines; pueisispun pue peay
‘spieng) Aunaag |  Uo ajep o) dn Jou asam spieng
1oy Buinen Jaysayal pue Alundag |eJeass pue paxyoel)
uoHEIYUBA Buwien puejsiapun pue pesy 10U §) spiengy AUnoag 10)
ssauaanoayg Bupjorl) 10) wajsAs e dojaasq Bujuien pueysiepun pue peay | 1090LL YAV
‘pajeao|
JoU SI pJoJas By ¢ UolBUBdXa
ue ajy pue JuswnIop
10 psogzy Buuieyy sea0 ‘PeIETO|
2q jou pjnoa prosal Buues
auopue pajajdwod Afny Jou
alom _Spioday uonadwon pue
‘spasu sjuawannbay Buluery, om]
Buiues) yayas o) ainpasoid yorew ou
Buluien 3 pue SWO3 | o gy syy ur pue uswnoop
auy ajepdn pue sjuawalinbal Buiuies ay ul siohanng
Buiwesn puejsiapun 10) sjuawannbal Buiuen
pue peal JoAaMnsg ay) malaay puejsiapun pue peas ayl | ana0il vdvo
‘paje|dwog usaq Jou
sey ainpadoid uonensiliwpe
‘pasinbal se paye|dwod (SO 3) wasAg juawabeuepy
uonedylIa | ase Aay) aunsua pue po-L-WdD ApjEenD oos0a(3 ay) Jad se sBupur4
SSauaAnoayg Jo sjuawainba) ay) mainay spJogal Buluiesy jo dnyjoeq ayl | 509021 Y4YD JOUN € S82IN058Y
"ON s|do
YMHOISHIA | isBuipuyy
smels uonoYy aAfdaLI0gD Id0/uoneatasqo/Buipury {32/¥dVYD jo# il ypny
Anjroeg g sse|n uoipioN - woday asueuliouad [euopeladQ pue asueldwos |enuuy 2102
9L jo zg abed

NOILYWYONI Q3914053¥8d — TVILNIQAIANOD




S20Z/00°'V 1L 1044SN 85U OSND 19y

Juawannbay Guine)
Jaysayal ay} aney sIauiel)
paimbas ainsus o pajaydwoa
aq pihoys sjuawainba)
juswannbay Buluies) suaules) Jo mainal
Buluien Jaysayas ay) | senbar y -juswalnbas Bujues;
aney sisuel) pasinbal ainsua Jaysayal 1auiea] Byl el Bu;
0} SI3UIR)) MBIAB) 0] SUEM)JOS |  BABY JOU pIp Juswinaop Buuesy
suoyebiqo ssvendwos SHI o} Yoeouddy anews)isAg ayyw | LOD-8090L1L0T
paso}n Uy W yse) Buunoss e eyeas) | peis)| SaSIN0D 10) SIBUIR)] @21y ~dWO-OV
‘papsau se
Juawnsop Buiwel) o} yoeosdde
JNBLIS)SAS S,UCIPION Ul SBSIN0D
‘syuow g fane Buiuery gH3 Aey 0181 ay) o}
uawnoop buluies) o) yoeouddy | pappe ale asuodses Asusbiawa
oRewsysAs ay) o) pappe aq Jofpue Ajunaas ‘Aajes Jeapnu
0] paau sasN09d Buuely SH Bupoddns 0 Jeanuo sasinoa
AB) mau JI mainal O} B1EMYOS aINsua o) auop aq pNoYs
suonebiqo asueydwos g4I {mau pue ywannd) sasinos | 200-£2502102
pasold ay ui yse) Buwnoal e ajearn Buiuiesy Jo mamnmal tenbal y ~dWND-OV
‘Juawmogp Asles
l1a) wejsAg wawabeueyy augy u
sanigisuodsal yim juawubie
2INSUB 0} JUSLWINDOP BUBILD
aouajadwos SHI ay} Jo BUDIID ‘S9|0) 3W0S
juswannbas soueuwuopsd 10} sjuawalnnbal ssueuucuad
ay] 9sAal 0} WD W Buissiw s1 JusWNoop WNN
uadp ojut }senbai abueyo e sejug Buajuo Asualadwod s uoipion -9022-4HD (pJuos) saounosay
"ON i s]40
HMAOMSHIA | sBuipuyd
smes UoRay 8ARIaLIoD 1d0uoneatasqo/Bupury HOIdYD | Joi# oplL upny
Appoeg gy sseld uolpio) - poday asuewlopad jeuocnesadg pue asuendwo) [enuuy 10z
gi1 jo £9 abed

NOILLYIWYOLN] 439142S34d - TYILNIQIINOD




GZOZ/0'YL L-10JdSN @susdr DSND Jay

W4 2100-vO0
-0D 't wiad uojeiqyes J|eqo),
J0 sUoNoas papasu-un o
$5040 0] pasn aq pinoys (4ao) | v00-0Z20810Z
usdo "Wea) YIm S, 405 manay §800108)d UONeuaWnaog poos) -dWI-OV
244 200-¥O-3S
‘uuog uoleiqiien auswolpey,
JO suo|j3as papasu-un Jno
$50J2 0) pasn aq pjnoys (dd9) | £00-02208L02
uado ‘WEd) YIM S, dJ0 MaInay |  seanaeld UDREJUBLLINDO] pPoos) -diND-0IY
‘}38Y3 uoneiqied ay) passed
‘[eyssed uawdinba ay) Ji Jeajsun s1 )
‘@' ‘smejs uoneiqued Apuap | Jsyelwsiey supaqy auylJof (1S | Z00-0ZZ08LOZ Sprodsy
uadQ | o} laays uoneiqes sy} ayepdn -g-H) 199US uonBIgHED By} Jo4 -diND-OV SI40 £ ‘uoljejuawniog
‘uwnjod saafoidwg
yobie}, sy ajepdn o) juawnoop | sjgdwooul 1 juswnaop Buuie)
Buien SH3 ay) 1o} SWO3 841 | SHI aUY) U Pais) S8SIN0D OM) Jo} WNN
uadp o jsanbar abueys eusuy | uwniod saskoidws 1ebie) , eyl -98LZ-"YHD
"90Uasgal JusWnoop
2y} 198102 0] JUSBWNI0P Wa)SAS
Juswabeuew pue weibosd | sousiaial 192102U1 UE SUIEIUOD
Buwnes) ayy 10} sWo3 2wy | Jusenoop wejsAs Juswabeuew WNN
uvadp o isanbay abueys e 1ajug pue weiboid Busien ayy -8812-HHD
‘paulewal
aAey suonedadxs 'elajdwos
jou 51 wesboid mau auyl apy
‘'spJeog ulja(ng pue saianod ‘s)is
jauenu sy} ‘spsqam Avedwod
8y} Buipnjoul suealw snouea
yBnouy) uiewsas |us suolepadxs
‘pajuaws|dwi uesq Joneysq pue suonejadxa
sey weiboid juawabeuep souewwopad s LOIpPION
SoUBLLIONS MaU By} Jey) ‘wesbold juawabeuepy
awabeuew sesodios yum | asusuucpad ajelodioo mau e 0} | £00-EZS0LL02
uadp uuyuo2 Jeak aul jo pua ayl )y | Buuongisuely ARuSLIND S| UCIPJON -dWJ-Ov (puog) saounosay
“ON sS|d40
HMMOMSHIA | isBupury
smeg Uchoy aApRdesI0D Id0/uopeAlasqO/BulpUld 40IdVD Jo# ailL upny

9Ll jo g abed

AMioey gy sse|p uoipiopN - uoday asuewsopad jeuoieiadg pue asuedwos |enuuy 2102

NOILYINHOINI Q8914 2834d — IVILNIAIINOD




SZ0Z/00°Y L L-10JdSN 8s5uaan DSND e

uado

agL

‘aimnje) waysiAs Ayenb e jo ynsal
Ay} sem uolelABp & Jey) pajsixe
aouapine uaym ampasosd
uoienag sy} Aq pasnbail

SE pajeliul JoU SEM YdVD Y
‘Syjuow

a4y} JoJ SuBRIUYDS) OM] A
pasn sem aunNpadold pajjonuod
e woJ wioy papasiadns ¢

OLLLLL WdVD

Buipui4
Joul |

uonnjosay
puUE UoHEIYHUSP|
wWa|qosd

uadp

‘pasnbal se Loy ay) asmay

"uNo} 8y} jajdwod

0] paunbal s) uosiad auo

UEL)} 210 Jey) Jea)D SI || Uaym
ainjeubis ajfiuis e aaey spJooal
14 1000-dW/FD-0 'uuogd
Jonisinbay ensde) 09 yeqoD,

200-02¢081L02
~dW3-0V

uado

‘pasinbal se wuo) asIAeYy

‘sjuawainseal ay)
paprosaypauncpad oym pIcd3l
0} ULy ay) uo soeds ou s1 a1aL)

se uoisiaa) saxnbal 'L 4 L1000
-d0/50-0D 'ainpagold Sumng
ajnsded ggL.o, 40 | wio4

900-02208L02
~dWO-OV

uadQ

‘painbai

SE §0-L-WdD 9548y ‘60
=2-dD U1 ulewsas pinoys Asyp
J 8UILB)ap 0} SPU0Jad 13Y)0
pue sasuasl| podsuel) ‘sasuady
OSND ‘suonensibal aonos
p3|eas JO MBIAR) B 1oNpuo’)

‘Sp10d3al

pue sjuswndop pajeiauab
uoiploN se sjuawannbal sules
ayj o} 12algns Jou aue sjeacidde
Aojenbai Jayjo pue sasuaarT
-Aupqeandde Joy pamalaal

8q pinoys §0-2-WdD '.Sploday
SH3 pue Ayendy, u palsy|
AjuaLing SpIosal JBYI0 pue
$25U30) uonepodsuel) ‘'sasual)
OSND ‘suonensibal 22inos
pajeas Se Lans 'spJooal uiepyas

§00-0220810Z
-dWD-OV

(p.uoa) spiosay
‘uoneIBWNI0g

smeyg

UORIY BANDBLIOND

I40/uopeAlesqo/Bulpuly

“oN
YMHOMSHIA
14JIVdVD

sS40
isBujpuyy
o

o[LL PNy

911 Jo gg abed

Ayioeg g sse|o uocipio| - Moday soueuuouad [euonesadQ pue asueydwo) jenuuy 210z

NOLLYIWHOAANI 39140S38d — TVILNIAIdNOD




S202/00°V1 1-104dSN 8susal] JSND 8y

"5855IW-)EaU SE pabbo)
aIe sapuaoyap [euonelado
peajsul pue ‘pasn bulaqg 1a6ug|
ou s| aseqelep syl ‘eseqeleq
Aouaoyaq jeuonesado
‘ampasoud uonoe ay) 0} suagar aunpasosd
sAluaaaid pue aAndaLoo pue | UDIJ0R eauanald pue a0l
paso|n SIUBULIOJUDD-UOU 3U) ISINSY PUE SJUBULIOJUOI-UQU Y| £958 #40
"UCHEIYUSA B4
jo AJeundoe aJnsua o) uossad
awes au) Aq pawuopad aq jou
PINOYS UOHEIYLEA SY| “SULO)
‘anpaoosd syuiejdwon | siuedwol om Joj uossad awes
ay) 1o} SIND 8Y) ojul palaluR auy Aq paubis asam spiay Aq WNN
vadp sem jsanbas sbueyo e Jsjug payuaa pue Aq pajajdwos sy ) -L8PE-MHD
= ‘ainpaooid uoRebnsaAul
a3 u Jusjuo2 pannbail
se pajeslpul Jou 51 SIY) IsABMOY
‘Wuapioul ayy jo uondussap
aus ui (Ajuo apn uoisod
‘unpaooud | £q) panjoau Auedwooy(s)uosiad
uoneBnsaaul ay) Jo} SND3 8L 8y} Jo (s}eweu
ojul 1sanbal abueys e Jajug pUE "PaLINI20 JUSPISUI Ay}
awn pue ajep ‘ucijedo| uleuod
spodal uonebisaaul awog WON
‘spoda) ssiw ‘Bunies ¥su Juapioul - VZ-4HD
~1eau 10) Bunes ysu Juapiaul Ayl eNpwl 0} piBY e LIUOD | Zao-LLLLLLOZ
uadg | =aumdes o) poyjaw e suiwalaq PINOYS ULOJ SSIW-leau ayy -dWD-OV
‘ainpanosd ‘SISA|EUe SSNED JO0I1 3y} JO} BSN {pJuos) uoinjosay
sjule|dwod ay) 10} SWDT ay 0} ainpadoid yaym ainpanosd WNN Pue uolEynuap|
uadpy o isenbay abueyo e 1ajug sjuie|dwod ay) ui 1eajaun st | -08rZ-HHD sS40 9 wa|qold L
‘ON S]40
HMHORSHIAA | /sBujpuid
smejs UORIY 2ARISLIOD 140uoneatesqoBuipuly 40N dVYD jo# oplL upny
Anpoed g ssejn uoipiop - Hoday asuewiouad [euopeladQ pue asueldwos jenvuy 210z
9L| Jo 9g abed

NOILYIWNOdINI 391b0S3dd — TTVILN3TIANOD




SZ0Z/00'V] L-104dSN 95us0r) JSND (19

‘140 8y} 204 paunuspl
aq pjhoys s|qisuoadsal uossad
B ‘poynuapl ase 5|40 usym 100
uadp gL | supne Aigjes ssaocud ay) Buung | -6Z10910Z-0V S|40 §
* SuonealasqQ, se
pallaqe] a1am jey) sbuipuy pey
Hodau Jpne SH3 ue Ing ‘(|4Q)
wawaaosdwi Joj Aunpoddp
Jo loupyiolep se payisse|o
‘Alieudosdde sBuipuy ale sSuCneAIasSqo Jey) sejenipul SO0
usdQ | |eqe| o) Yodal Jipne ay) siepdn weiboid ppny (euwsalul 8y | -62L08LOZ-OV
‘ampadold Aq pasnbai
'ssa00.d Juauna ay) 1088l Auauno se Bugipne Uy pauiel) 00 SUONBAITSOD weiboig
uedg 0} palepdn aq |m ainpasold Jou ase suohanng uonepey | -62L08L0Z-0v ¢ | Wpny jewau] SH3 8
“aanebau
pue aanisod yjoq — uonoejsnes
Jawojsna o} paje|s) eyep
109)j02 0} s8d0]os| [ENPaN I ‘pabifio] ase
spoyiaw |euoiyppe yuswajdiul (poeqpas) aagebau 2'1) sanssi
0} ainpasaid uonoejsyes AU ‘paysnes ale SIaWolsng
Jawosna ay) Joy SWO3 Jey) suuyuod jey) sadojos| WNN
uadp ojur 1sanbal abueyo e Jayug jJeaipay Ul A3ans ou S| aJay] -Z8PZ-HHO
"@aUenss) )
-3J B JUBLIEM pNOM JSWO)SND
ay) woy uoBuLIOJUN j[euonIppe
o0 adA) Jeym sje)s Llea Jjou
saop ainpssod sjuiejdwod sy
‘panssial
10U SEM ULIO} UolEIU Jure|dwoD
‘gunpaooid ay) Jeramoy sjuejdwoo
sjuie|dwod auy) asiaal awos jo uvonemu ay) Bumoyo) {p.uoo) uonnjosey
0] SO a8yl oy passua JILUOISNS U WOy pajoayjod WNN pue uonesyuap|
uadp sem jsanbal sbuey? e Jajug SEM UONBLLIOJUI [BUORIPPY “L8¥Z-HHD wajqoid !
‘oN S140
HMAHOMSHIA | /sBujpuly
smeg UOROY aARdalog Id0/uonestasqQ/Bulpuly 140/¥dYD 04 SILL WpnY

911 Jo Lg ebed

Aioeg g ssejo ucipioN - Hoday asueutsouad |euonesado pue asuendwos) [enuuy £10z

NOILYWHOLINI Q3818253 ¥d — IVILNIAIINOD




SZ0Z/00' V1 1-104dSN 3susal] JSND 13y

‘Lo abueyo ay) Joy pannbal ‘SWD3 ay) w luswnaop ay}
s [eaosdde Jopang ay) jewy anoudde jou pip osje s109a.Q
Apoads 0) asnpasoud sishjeue 9yl 'sJ0jcaNQ ueasial ayy
Ajejes ayy 1o} SWD3I W Aq paacudde jou arom sHYSH ANN
uado ojul ysanbal abueys e saug om) Joj suuoj 2bueyo sy -B6YZ-HHD
‘gjqen|dde se 'suoioas pa|y
pasi syl yiwm pasedard aq o)
a/e syySd Pue sYYS) syl jeuy ANN
aleaipul 0} ainpaaoid sisAjeue ‘ampaloid sisjeue Ajajes au “80SC-HHO
fyejes ay) 10} O3 Ul ul pajie)ap se suonoas Buissiw WNN sBuipuiy
uadQ o Jssnbas sbueyd e 1ajug BJE S5MYSd AUBpUOIaS oM ] -16¥Z-HHD wolewe sishjeuy Ayajes <]
‘pajie)ap A1aa ale spodal
UCIPJON e sJojpne Jipne SH3 8y} se uuoy a Jo
pannbal ayy o} lews ue asn ay) Buinunuoasip Japisuod
pue uuoj poday Aewwns SHI 10 €02+ INdD W1 LLIO) 8] uQ
ay) o} ajepdn ue ybnoay ypne s|iejep Buippe }sabbns 'poday
ayy Buunp pessalppe sem sy Alewwung sH3 ey Buipiebay B
‘1aquinu Jipne ay) o}
‘suonsanb ul podas ypne ay) 0y |  Eduarajal ou SBM 213y 50-SHI
POPPE SeM J3qunu auy) Se JIPNE | -JS JO) PeZUBLLLLNS SI18Mm S)nsal
paso|) 8y} Buunp pajoauod sem SIL| | JISNE SI0JPNE [BLUSIXS UB USYAA eju
‘Appgeanen 10§ 3INpayYIs
‘2INPAYIs upne SH3 lpne sH3 8y 0] Jaquinu €00
uadp 2] 0} Jaqnu UoISIAS) ppY uoisial e ppe o} pajsabbng | -8ZLOBLOZ-OV
1eak
awes auy; jo Japenb Juasayip
2 0} P2AOL Si JIPNE 3Y) uaym
10U Ing “JeaA Jajoue o) Sleuajep
1o} suoseas sajealpul BiNpayss
1pny SH3 8ul 's|Npayds Jipne
ay) uo pajou aq pINOYS [el3)ap
8yl 10j UOSER) B PaLajep
", 2INpa20iy Ipny [ewau|,, S1 IpNE U uaym Jey) sejedlpul 200 (p.juo2) wesbosg
u=do ay) v sjuewannbas ay) Aue(n 8INP3J0I PNy [EWs). YL | -6Z1081L0Z-0V Npny [ewsiul SHI3 i}
‘ON L Ele)
HMRMOMSHIA | 1sBujpuld
smelg UORIY 2AlI8II0D IdouopeAtasgo/Bupuly 143I¥dYD o# apL upny
Aljoey g1 sse|D uciplioN - Moday asueunopad jeuonesadQ pue asuejdwio) |ehUUY £L0Z
9l 1 jo g9 abey

NOLLYINHOHNI a38RIDSTHd — TIVILNIQIINOD



5202100 L-TOJ4dSN 85Ua017 JSND J8d

‘sjuawainbar gHI pue Anenp ‘SJUBLISSAsSEa) SHI
Buipnjoul ‘suawssasseat pue Aj|Eng) Jo uoISN|Ul INOLIIM WNN
Jajiddns 10y sappqsucdsal ‘ssa|ddns jo (Ayeanua) Jeil -EL9Z-4HD
pue asodind sy sjedipul Apea)d ysigejse 0} Buipuads Jo eusjuo pue WNN
uadQ 0} sanpaooid jews)u ayepdn ay) Buisn Ajuo s JuswWaIN0IY -ZL92-4HD
‘aunpasosd
Aq pasinbas se 1aiddns
‘sjeacsdde paunnbal e Buipieog-uo 0} Joud pauieigo
au Bue)qo 1oy (sa)ssasoud jou sem jeaosdde soueydwod 100
uadgo |eusaju ay) o} sjuswaaosdw) ajelodiog Jo 10128110 | -g| LOGLOZ-OV
‘ssaooud Buipieoq
-uo ayj jo ued se pannbal
3JE SHPNE SSLWIBWOoS SEe 'supne
‘sBuipuy ssaippe 0] Juawnaop Buipsebal juawaunbal Jof L0 WNN
uado 0lL8-d 0) sabueys ayel | -ANTI-3S o)julod poys OLE-d | -1 LgZ-HHD S|40 £
€V Lpue L'y suondag
9L0T'S8YEL OS]40 siuawauinbal
ysu ay) ssasppe A|sjenbape
JOU S20p JUSLISSasSES)
uado adl pue uonenjeas Buipsieog-u0 | 201081 YV
weiborg
wpny sayddng |+
‘s18|jddns
Buipieoq uo Joj pasn s11BYl 3dS sjuswainbay
U} U0 30uaia)a) ainpaloidiuo) sBuipuiy Suiseyoing
uado a[=1} 10 uoisiah oU st arayl | goLo8L YdvD Jouwz | pueueysAddng | ol
‘ON S140
HMWHOMSHIA | sBujpuld
smeyg Uopdy aApdanog I20/uonealasqO/Bupusy 140/¥dVYD 103 afll wpny

gl jo g9 abey

f1y10e4 g) sse|D uoipiop - Hoday asuBuLIOlad [euocjeladg pue asueldisos [enuuyY £1L0Z

NOILLYWHOLNI A381RIDSTdd — TVILNIAIANOD




S202/00'V1 1-104d SN 85u30] OSND 19

‘aseqejep
Aojuaaul ay) ul psedipul
SE UONEDO| Y} Ul pUNo) Jou 21oMm
‘PRRIBLIOS sEM S82IN0S UMINPaId-uoU OM ] (INsdN)
BSEQE}EP Sy} LI uonedo) ay) "Bale [onuan AEnp Agjuaau) |eusiep
8y} Ul pajeso| 81am S32IN0S Guipury 3AloBOIPEY
usdQ adl uononpoid-uou mau 8Al4 | LLLLZL YdAVD Joulyy | uohionpold-uoN | gL
‘paemuo) Buiob soel) o) ynogip
Janddns yaea Joy sjuswannbal
‘pannbag Aouanbai) Upne auy axew
SE HEP HPne Kauiausnbaly (118 YDIyM ‘paxoel) uoleuopul
pesinbai s1epdn pue LBIEP palipne )se), sAey ¥00
uadg | sajep ypne Buoel) Jusiwsdw) Jou saop is|| staNddng SH3 | -9LLOgLOZ-OY
‘ainpasoud Aq pannbas
se saiddns auyy 0} pajeounwiwod
‘8|l JIpNe 3y} 0) uoeaNLLLES | SEm Jipne Janddns ay) o adods £00
uadp SIY} JO @0UBPIAD DPIAOSd | SUI TBU) BJUSPIAB OU SEM BJaY) | -9L LO8LOZ-OV
‘ale|au02 ‘JUawnN2op ayl Jo suonlas
o} v xipuaddysuonoas ienjae ayl yim ales.uo0d jou WNN
uadg awnoop sy} sjepdn) | S0P LOO-DI-3S 4o ¥ xpuaddy | -GzGZ-HHD
T {pauod) wesborg | |,
"sjipne/uonedyuasuonoadsul upny Ja)ddng
40 Aousnbay
Jo Juaa ay) Buiuiwwa)sp {puo2)
uaym Jndul Se paiapisuod sjuswannbay
‘paAINbaY SB pauspIsuod ale fuiaq aie sjuswssasseal Buiseyaind
SIUaLISSasseal asal) ainsua SH3 Jo Juswainoosd Jo 200 pue uiey) Aiddng | 0Ol
uadp 0] ainpaooud (ewa)u) syepdn Sinsas ayy 1ey] JUspIAe Jou 1) | -0L1L08LOZ-OV
"ON S[40
HMHOMSHIA | 1sBuipuly
snelg UOHIY BAR2AL0D I301uoneasesqO/Buipury 130/¥dvD o aplL apny

911 jo 0/ abed

A1oe4 g ssej uolpio) - Jodey asuruLIopad feuonesad pue asueldwos) [EnUUY 2102

NOILLYIWHO-NI a38140838d — TVILNIAIINOD




S202/00 V1 1-104dSN 8suadr] OSND oy

‘|[euuossad
a|qeaydde yim JaaO Ang ay
0} sjuapioul wodsueyy Buipoda

‘anpaaosd Bupodal s uoipioN
ul Ui peymads se Jsoyo Aing

o) sjuswalinbal malaal | Byl 0] Jou pue 31008l DSND | L00-ZZL1AL0Z | SuoneAasqo
pasoin) pue aoue)|dwos-uou ssNISIQ ay) 0} pajjodas SEm JUaAS BUQ -dND-OV L
"shuwad spom Jo Bully pue spiay aousuINIBW pue
snolea Jno Buyy yum paynuap sbupug | Guuoyuopy ‘jonuos
aal SI9M STNSSIJ0IBQUINUY | ZLOLLL YYD louiy | leuonessdo | €L
“fuensga4 W pawlopad Jou sem | goo-LZLLALOZ
aal dnoJb suo Jop uNo2 31240 sy -dWO-av
*AJOJUBAUI 0] PAPPE SEM ‘aseqejep ayl ul pajepdn
anos ayl pue aseqejep ay) 10U sem a2Jnos wonoanpo.d ¥00-22L L2102
paso|n Ul palESID SEM JOJEDO] MBU VY -UOU 8UO0 JO UOREID) BY ] -dWO-OY 5|40 2
‘Burpoday
spienBayes sasnbal Jeyy
|eus]eW Jeajanu jo aseyaind
pauue|d ay} s05 soueldwon
SHI ¢} papacsd Sem UCHEJUIOU | £o0-2ZLLLL02
adl SYJUOLU OM} UBY} 5587 -dWaOY
‘Asojuanul "PaEI0| SEM
paso[D O} POPPE SEM 32IN0S 34| | amnos uopanpord-uou Aceba) vy BjU
'J931103U| SEM SSEQE]ED
8y} W pajsy; uonedo| ayi 1eu)
paululs|sp sem )| ‘aseqelep (PJuo2) (INYdN)
Aojuaau) ay) ul payealpul Asojusau) |eualeyy
SE UONE0| 8y} Ul pUnoy jou aJam SUOIBAIaSqQ0 aaaeopey
paso|D ‘PAIIDLIOD SEM BSE(EIEp BU{ s32:n0s uononposd-uou om| B/U £ uononpoid-uon | 7L
‘oN Sld0
UMMOMSHIAA | 1sBujpurg
_smEg Uooy aAldal0D _mo__:oznhomnlosm:_n:_"_ 13219 dv0 oi anLL Ipny

9Ll jo 12 abegd

Ayji1oe4 g sse|D uoipiop - Jodsy asuewiouad jeuoijeladp pue 3sueldwon) [enuuy 210z

NOLLYWYOZNI d28I40S3¥d — TVILNIAIINOD




SZ0Z/00'YLL-10ddSN 3suadl] JSND J9ad

‘aJnpasosd
Jeday pue saueusuIRY
18| Aamung auy Jad se pajjaqe)
jou 3Je pasn aq o0} Jou ale 1ey) POO-EZLLLLOZ
uado a4l sjuswingsw AsAns uoneipey -dWD-oV
‘wa)shs SWINY
ay) o} pappe aq uea Aay)
1ey) os juswdinba uolbnposd
Aay A4nuapl 0) 'sassasoid mau | sunpasoid jonuod ubissp ay) Jo
Joj Juawdinba jo Juawssasse uswasnbas e jou s1 sassao0sd
UE apnjaw o) aanpadsold mau Joj wawdinba uononposd | cog-czL1L2L0Z
uvado |jonued ubisap sy} esinay A=y jo uonesyyuap) SUY| -dWD-OV
‘waysAs SWAY
ay) 0] pappe aq ueo Asy)
jey} os juswdinba uononpaid
Asy Ajiusp) 0} 'sessanoid mau | unpadold [onuos abueys ey Jo
10) uawdinba jo Juawssasse Juawsuinbays e Jou 5| sassaoosd
ue apn|oul 0} anpaooid Mau Joy Juswdinba vononpodd | £ao-zZLLZLOZ
usdp |osuoo abueyo ay) asney A8y jo uoneaynuapl sy -dND-0V
‘anpJaao sem Guwies siay)
pue sainp yolem aiy pauuopad | zoo-pZL L2102
uado fal=11 Jojaenuos funass aug -dIND-OY
‘spuuad yom
0M] 40§ JUBSQE BJam 8Seqeleq | Loo-pZLL2102
uadQ asgl SS5320y JOOy 3ul Ul sauug -dWD-0V
‘pasn aq o} e
sbe) pai1 jyey; sajenipur ainpasod
Nuuad yom ayy ‘saueyssp (pauod)
3yl Aq pasn are sbej Jno SouBUSUIEYN pue
nQ Ge) Joy | -420] Usasb pue suePLIIBIT BUl | ZOO-STLLLLOZ Buuonuop ‘jonuon
paso|n | sbe) usaig Jo asn anuuodsiq Aq pasn a1e sbey 1no-3a0| pay -dWD-0v leuonersdg | g}
‘oN s|40
UMMHIMSHIA | ssBuipuygy
smejs UoIY 2ARI2LIOD 140/uopeAlasgOBupuld HONdYD jo# ANLL UpNY
Aynoe4 g sse|o uoipiop - yoday asuewiopad |euonesado pue asuedwos [enuuy Z10Z
gl 1 Jo g/ abed

NOLLYIWHO4NI Q3818053 ¥d — TVELNIQIANOD




SE0Z/00'V1 LI-10dd SN 8SuBd JSND .12y

Nunad
HIom mau auy) yim pasedas
uaaq Jou pey pue pajsod

paso|) Juuad yom ay) aoe|dey sem Juuad yiom paidxa uy 2
‘@seqelep juuad ylom ay)
‘aseqelep u Ajpoauooul pabboy Ajoanooul
paso|n ypuued yiom ay) 19au00 pabbo) aJam siuuad siom om) e/
‘s
‘ainpeasosd uolised joau0oul auy 0 S1848.
paso| nudad yom auy) asiaay 2.npa0ooid juuad }iom ay] Gorg 40
Juawnoop
Buiuren gH3 sy w papnpul
jou aue Buuies) ssuodsay
Kouabiaws gy pue yoiepn
2l ‘Q18jes pue UoUBARI
"SIDJIBNUCT) PUE S9240|0WT EE».mEM;ﬂ&QEﬂ pug suuey
J0j BulLIEl] |EJUBWLCIAUT JUBLIAW "SWD3 Ul Jou
B4} [01)U0D A)[ELLIO} puB S SIOPIERUOD pue salkojdws
Suswnoop ajqesydde ajepdn | 1% Buiuies] |eyuswieonaug ayg
‘JUSWNIOP BUO Ul paguosap “SuaWNIop
aq ues Buiey ay) ) ssesse uaJayip 93ly] Ul paqUIsSeP | gnpo-czZO0LLLOZ
o} Buiuies) Jojoeljuod menay §| sJ0joeAUOD Jof Bulules) -dND-0Y
‘Buyuien 1220 Ajunoas sy} woy
‘weiBosd Buesy | Buissiw uswalnba pueisiapun | z00-€20L21L0T
laoyo Aunass ay) syepdn) PuUe peay BUD S| BuBky ) -dW3-2V
‘ainpasosd Guipodal
ay) ul sqejawy Buipoday ‘ainpaoosd Buipodss s uoiploy
sapuaby [Bjuauoiaug ui pa)s)| Jou ase spodsy (Pauod)
awy) o] paisy) Apuaung Jou asal|L ‘pajou asam sanuabe aJueuUllUIERKY puB
ale jey} spoday feuoippE JBL0 [EJUSWUCIALS O] PSRIWGNS | g00-EZ01L/1L0Z Buvojuop ‘lonuog
Aue pue spodar asay) ppy | &uB 1ey) spodal jeuoilippe Inog -dWD-OV S0 €1 [euonesado | €1
‘ON Sid40
HMMMOMSHIA | /sBujpuiy
smes ucnay sARdaLc) Id0/uchentasqOBulpuly 140I¥d¥D o SRiL PNy
An1oe4 gi sse|D uolpiop - Uodey esuewsouad euapesado pue asueldwos [enuuy 2102
911 Jo g/ ebed

NOILYIWHOLNI Q38140S3xd — TYILNIAIINOD




SZ0Z/00'VYLL-104dSN 8suadn JSND 149y

"a|qiba)1 sem JauIeIU0D L0O lewsiud |eusley
paso|D ISUIBJUDD UO [aqe| ece|day papienbajes g uo 12qe) 84l | -gzoLZLOZ-OV sS40 Z pepienbajes | ¢1
“S18]3UISOR 3y} Jo Juawade|d
Jo} jwij 1Pau0ou ue sajeJpul
‘gonoesd Juaung wayal ainpaocoid Bunssl (Qyq) | zLo-czoL102Z
uadQ | o) ainpadosd Bunsa) ay) asiney | Sisjewisog Buipeay wang suy -dW3-0V
‘paynuap! sem 1abuoj ou | zZ10-€20L2102
usdp ‘JuaWwnoop 3y} 99|0sqO sl jey) aunpasosd uolelqyes -dWD-OV
‘uonenaes
8y} Ul JO} PAJUNDIJE S|
11 ‘paieaipul abuel ay) Jo apisino
‘pannbal jou s1 )y aunpasoid 1 Atpiuny ay) ji usa] abues
UONEIQI|ED BU) WOY SAOWIE) Aypiuny e sajesipul empascid | z10-£20L210Z
uadQ | pue sbues Aupiuny sy mainay uoieJqied Jajaw Asmns ayy -dND-OV
‘paye)s Jabuo| ou
S1 JeY) 9]0J B 0} s18jal aInpaloid WNN
uadQ ‘ainpaooud au as|aay UBWIRINSEALU S0IN0S ay ) -LbbE-¥HOD
"gonoe1d Juaund 1J8yal Jou
saop anpasoid asueusjiuiew
SA03UDD pue aanuasald
a8y ul sjsenbas asueuajuEW
aaoau00 jo uonebinseaul | g10-cZ0LLLOZ
uadp ‘ainpasold ayy sjepdn ayy jo uonduasap sy -dWI-OV
‘ganoeld yuauno Joayal jou
s90p ainpasoid asueuIuIEL
SAN29L0D pue aAluasald
au) U sisenbas soueUaLIEW
BAl]28U0D JO UOREN|BAD | 0L0-£20LL102
uadg ‘ampaond syl 31epdn SH3 au} Jo uondudsap ayy ~dWO-0OV
"8)IS HJIOM B JE SIGE(IBAE S| ‘sued Jooy (pjuo3)
s5annp yajem aiy 1o} juawdinbs 8U} Jo uondaaXD Y UM 3)IS aJuBRUIUIEN pUuB
pasnbal ubyuod o) j9ays BoT | oM BY) JE Sfqelese Sem SSNND | gop-£20LZLOZ Buvoyuopy 'loguoy
uado | ydepaa sai4 By 0} 49D B PRV yoiem auy 10j Juawdinba |1y -diND-OY [euonesado | €1
“ON SI40
YMMOHSHIA | 1sButpuly
smes Uopay aaRaaLI0y Id0/uogeAsasqO/BuIpULS 140/¥dv0 o apiL APy
Ayioeg g1 sse|D uotpJoN - Hoday asueuLIOpad |RuoneladQ pue adueldwos jenuuy /102
911 jo p/ abed

NOILVINYO4NI G381 3S34d — IVILNIAIINOD




SZ0Z/00'Y L L-10JdSN 8suaor] OSND ey

‘ssnpasosd Bupodal
82JN0S pajeas au} Ul pawng
se yoday Buuojuoy suswdiyg
‘agijoeid Juauno | SMNog pajeas Aneq ay) 3y pue
108421 0) atnpasoid Buodas | M31A3J Jou saop uolonpoid Zg| WNN
pasoyn 82Jnos pajeas au) siepdn -J| 10y Jabeuely suonessdo oyl -L62¢-"HHO
"OSND
aup 0} Buuueyd 9 Bugsesaloy
‘ainpasold ay; ayepdn Wwoy) S{iews UoHEIHRoU
pue asueydwon SHI Jop dnosb uo paidos ase |auuosiad WNN
uohnquis|p lews ue juswajdw) @sueldwod SH3 |enplapu) -L622-°dHO
‘Apuaysisuoo pasnypatepdn
Bujaq jou s| pue j1aayspeasds
129X3) |euLIOjul UE S| SIY]
'SI0)19 | 'slous jo uonnjosel ay) Boj pue
panjosal pue Guiobuo jo yoel) ¥orl) 0} Jeayspeauds (9ax3 ue | Z00-2ZR0LL0T
uvadg | da3y 0} sseooud siy) ezijeunoy | sasn souendwon SHI Apuauns ~-dWD-ov
‘spoduw Jop aweyawr ‘pasaer) Ajeunoy Buleq
Buiyoda) ay) Busojuow | jou Apuaund si spodw) Buipoda)
uadg | 4o} ssedoud ay) dojaaap Jayuny 10} aweyaun) Jnoy gy syl 6958 49 $]40 9
'S1SS 8y ul
‘UonBULLLOD | _BAHDEUI, SPELW SIB S3IIN0S 3|
Joy Juswalinbal ay) aaowsas | -jo-pua, 1By} UCHEULYUOD JSND
uadp o} aunpagoid ey esnay | Buiaieoas usaq Jou sey UCIPION | zpgoZ)L YYD
"shep ‘spodxa Inoy Joy
22U UIYIM paIBlUS JoU BlB S1049 peoidn ¥jnqg Jo uoNosal
52)Ep 958U} uaym saueldwon Bujuuyuoa jooy Buipodas auy sBupuiy Buipoday
.._.wnO SH3 44 Uaje ue n_o_m>mn_ Ul saujua ajep ou alam aiay| Z080.LL YdYD 1OWN 2 S0IN0g pajees gL
‘pJooal |eusjew papienbajes ay)
ul uonduasap aip wWolp JusJayp
‘078! [EUSIEW | SEM S82INOS UoIoNpoid-uocu om) 200 (L1d)
pPas9|D papuenbajes sy} ajepdn | 4o} |2qef By} uo uondudsap syl | -0zoL.LOZ-OV Buiye | Aojuaay|
‘ON $140
HMHOMSHIA | /sBuppuly
sneg UORIY 2ARIBLI0D 140/uoneatasqo/Bulpuly 140/vdv2 o epllL upny
Aypoed g1 sse|d uolpioN - woday asuewiopad feuopessdg pue asueldwoy |enuuy 2102
oLl jo G2 abey

NOILVYINHONI J38182S3¥d ~ TVILNIAIANOD




SC0Z/00°%1 L-104dSN 28uad1] JSND 43y

QWAL B 10 wio} ‘uwuo)
ay) Buisn sejnuiw jo uopadwos | seInUiW Bunasw meinas ubisap
83U} 10} MO||E 0} JUSWNIOP ay; Buisn papJooas you a1am
uadgy [onuon ubisag asmay | seINuIW Bunaaw mainas ubisag 98 Z# YHO
‘anpadosd jonuos abueys
ay) Aq paunbay se ajy 47
‘paanbay 5| owsw | AU} vl OLUSW UCISUSIXS, OU SBM
UOISLIBIXS UB usym ainpasoid asay) pue a1eq ainso|g 1abiel
uado jouog abueyn sy ul fueyn | 8U) papadoxe wio) ebueya sup 6.LvC# HHO
‘spuvad 3om 4o splal
snowea 1no Buiy yiim paypuap sBuipu 4 uawdojeaag
uadop aglL 2JOM SBNSS1J0 JBqUINU Y | ZL0L2L YdYD JOUIN £ pue yaieasay | /|
ang
18pip sajes ayy ul Adod piey 'sa|l4
e se o} uonippe ul Aoe4 s80 13pIO S|eg AU} YIM Pajy 2iam
8y} ul Ajeaiuosoele paiois aq | seidooa piey “Aed Sg9 aul ut
0} 51 |lewa yuswsbpamousoy | AllEoiuososia pajy Jou Sem |lBwd
NSd 2} 1ey} adinag juawabpamouwdy NSd DSND Z00 | uoneaasqQ S$95U3917 podx3
PASO[D J3WOo}sN) 0} JOPUILAI B 3NSs| ay) 'sJapuo ZgL-) 8E 4O L2 104 | -90Z0BLOZ-OV 1 2oinog paeas | 9l
"L0IpJON Aq aUop Jabuoj ou s
si; se wnibjag Joj alaydgelayl
JO S82UN0S pajeasun
Joy yuawaunbal Buueda) ay)
SA0WAI 0] PUE P2ABS BIE S8y
oluosos|e a1eym Joj aopoeid
‘saonoed Juauna JUBLIND 123)3) 0} SUOISIADY
19821 0] aunpazosd Buuodal Jouiw sannbas Buipodas WNN
paso|) 221n0s pajess ay) ajepdn | @2nos pajeas Joj amnpasoid auyL -16ZZ-HHO
‘dnosB uonnquisip
lewsa gH3 8y} SE ||am ‘amnpaososd
se Juswpedap s|qedidde ay) au) Ul poledpUl SB pasn
0} pabibey aq o) ase sanssi jey) Buiaq you si sanssi Buiyodas {piuo2)
a9jedipul 0) eunpasosd Buppes) | S3IN0S pajeas Jo uoISSNISIP SU) NN Buntoday
peso|) aoinog pajeag ay) sepdn | 49 dnou uonnquisip rews 8y -L6ZZ-HHD S0InoS pajeas | gy
‘oN S|40
HMEDMSHIA | /sbulpuld
SMElS uopay aaglalI0) I20/uoneAtasqoBulpuld 140/¥dYd o# SRIL Mpny
A)j1oe4 g1 sse|D uolplop - Hoda)y asuewopad jeuonesad) pue aaueljdwos |enuuy 2102
9Ll Jo 9 sbed

NOILYIWHOLNI Q3814 083dd — IVILNIAIINOD




SZ0Z/00°V1 L-104dSN 85U OSND 18y

‘saInpa20.d |2uJBiUl YIim 2oueplodoe vl pabeuew Buleq ale
sBulpuy Janamoy 8|qe) SACQE By) Ul papn|oul uaaq Jou sAeY (| '¢"|'Z UCIOSS Ul Palsl]) SIPNE 1BUIeD) pue Jayddng ay) wouy suonse sy J1LON

aJoydgessy] jo swawdiys oYY tad se
10y sy Buisn Jo/pue Apnys | panosdwn aq pjnoo asap Jo sease | Zoo-+ZLOBLOZ
uado as0p e Buluuopad Japisucy) | Ul SUBILYIS) JO BJUE)S|pBWIL -dND-TY
Burege|
-8y pue Buibexoed
‘2102 190100 W pasiaal | ‘ajep Jo Jno s1 A)joey BuiBesoed assydgeiay)
sem Aypoe4 BuiBespey jenuep [enuew JWYX aut Jo} (Hysd) Joj Ypny
RasoID JWNHH 8y} 10) HySd Byl Hoday sisfleuy Alajes jeury B/u S|40 oML fgjeg sseooug | g1
's)nsal Buwoissiwwoo
-8l 3y} 91ea0| 0} a1ayYm ‘Hoday Aewwng uoneaytend
aea|pul Apesp o} (AJI) ueld aJuBLUONad ay) w pappaqull | Zab# 1senbay
vado uonep||ea 18)sey ay) asiney S18M -81 BY) JO SYNS3J Y| WOAA F4%0
EEER]
"PRIEA0| BB DO SY) O Synsal Ajipeas aq 10u pIno2 yoelosd pluod
auy) asaym ajeaipul Aueao auo o4 (DO) uoneayliend | Zer# 1ssnbay wawdojanag
uadp 0} uoneuRWNDop Sjepdn jeuoneladg sy Jo syNsal sy MOM 3d%0 sSId0 2 pue yolessay | Ll
‘ON ${40
UMWHOMSHIA | /sBujpuld
smels UoRIY aARIaLI0D d0/uopeAlesqOBulpuld I40vdvD o# ONLL PNy

911 jo /. ebed

Aoey gy sse|o uoiploN - Uoday asueunopad |euojjesadQ pue asuelduo) jenuuy 710z

NOILYWHOIN| Q3814 DS3ud — TVILNIgIINOD




Page 78 of 116

CONFIDENTIAL - PRESCRIBED INFORMATION
2017 Annual Compliance and Operational Performance Report - Nordion Class 1B Facility

Appendix C
Non-Production Sealed and Unsealed Source Inventory
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Appendix D

Additional Radiation Dose Data — Effective and Equivalent Dose and Lens

of the Eye

Table D.1

Minimum, Maximum and Average Worker Effective Doses (Active Area
and Non-Active Area Personnel) (mSv)

CNSC
2013 | 2014 | 2015 2016 2017 Regulatory
Limit
Average 0.59 0.65 0.56 0.75 0.67 nfa
Active Area Maximum 6.39 6.03 5.24 49 5.49 50/yr; 100/5yr
Personnel P
/
(NEWs) Minimum 0 0 0 0 1] n/a
Number
Monitored 141
Average 0.12 0.14 0.16 0.2 0.13 nfa
NOTXACtiVE Maximum 1.48 1.73 1.88 2.06 15 50/yr; 100/5yr
rea
Personnel Minimum #] o ¢] 0 0 n/a
L) Number 122
Monitored

Ref: CNSC License NSPFOL-11A.00/2025
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Table D.2
Minimum, Maximum and Average Equivalent Skin Exposure Doses (mSv)
CNSC
2013 | 2014 | 2015 2016 2047 Regulatory
Limit
Average 0.42 0.46 0.42 0.59 0.42 n/a
Maximum 6.39 6.11 521 52 55 500/yr
ASUE Minimum 0 0 0 0 0 n/a
Number
Monitored 284 269 264 267 263
Average 0.03 0.07 0.03 0.07 0.02 nfa
Maximum 0.28 0.31 0.12 0.39 0.18 50/yr
Contractors | Minimum 0 0 0 0 0 n/a
Number
Monitored 57 52 46 51 55
Average 06 0.69 0.58 0.92 0.67 nfa
Active Area Maximum 6.39 6.11 521 52 55 500/yr
Personnel -
(NEWs) Minimum 0 0 0 0 0 nfa
Number
Monitored 12
Average 0.15 0.15 0.16 0.22 141 nfa
Non-Active Maximum 2.89 1.78 1.9 2.09 1.59 500/yr
Area
Personnel Minimum 0 0 o 0 0 nfa
Lk Number
Monitored 122

Ref- CNSC License NSPFOL-11A.00/2025
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Table D.3
Minimum, Maximum and Average Equivalent Extremity Doses (mSv)
CNSC
2013 | 2014 | 2015 | 2016 2017 Regulatory
Limit
Average 0.54 0.73 0.46 0.79 0.53 nfa
Maximum 7.4 9.5 9.3 8.3 16.4 500/yr
NEWs
Minimum 0 0 0 0 0 n/a
Number
Monitored 139 135 137 128 125
Average 0.54 0.73 0.48 0.86 0.58 n/a
Active Area |  Maximum 7.4 9.5 9.3 8.3 16.4 500/yr
Personnel
(NEWs) Minimum 0 0 0 0 0 nfa
Number
Monitored e
Average 0 0 0 0.24 0.20 n/a
Non-Active Maximum 0 0 0 0.8 18 500/yr
Area
Personnel Minimum 0 0 0 0 0 n/a
b3 Number 16
Monitored

Note: Contractors are not monitored for extremity dose.

Ref: CNSC License NSPFOL-11A.00/2025
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Table D.4
Minimum, Maximum and Average Equivalent Dose for Lens of the Eye
{mSv)
CNSC
2017 Regulatory
Limit
Average 0.42 n/a
Maximum 552 50/yr; 100/5yr
NEWSs Minimum 0 nia
Number
Monitored 263
Average 0.022 n/a
Maximum 02
Contractors Minimum 1] n/a
Number
Monitored 55
Average 0.67 n/a
Active Area Maximum 552 50/yr; 100/5yr
Personnel :
Mini
(NEWs) inimum 0 n/a
Number
Monitared 4
Average 0.13 ni/a
Non-Active Maximum 1.61 | 50/yr; 100/5yr
Area
Personnel Minimum 0 n/a
(NEWS) Number 122
Monitored

Ref. CNSG License NSPFOL-11A.00/2025
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APPENDIX E
5-Year Trending of Whole Body Doses for NEW Groups at Nordion

Figure E.1 Cobalt Production Technicians

35.00
30.00 I — ;:::::;;—"55::‘* -
25.00 - /_J

20,00 - —Average
i - .
1500 - Cumulative
e M AX
10.00 -+
5.00 -+ e e
0.00 - r ; . ; )

2013 2014 2015 2016 2017

Figure E.2 Cobalt Monitoring, Decontamination and Shipping
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Figure E.3 Cobalt Development
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Figure E.4 Cobalt QC
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Figure E.5 Radiopharmaceutical Development
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Figure E.6 Technical Support
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Figure E.7 Nuclear Medicine Shippers, Waste, Containers
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Figure E.8 1-125, I-131 & Ir-192 Production Technicians
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Figure E.9 Mo-99, Xe-133 & Sr-82 Production Technicians
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Figure E.10 Radiopharmaceutical Production Technicians
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Figure E.11 Machinists

4.00 —
3.50 +
3.00 +

250 +
— Average
200 +
— Cumulative

1.50 + e M AX

050 —— —

2013 2014 2015 2016 2017

Figure E.12 Nuclear Medicine QC
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Figure E.13 Surveyors
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Figure E.14 Nuclear Medicine Operators, Helpers

a5

3.0

25

2.0

1.0

0.5

15 -

—Cumulative
\ —Max

\ ———Average

0.0 +-

Ref: CNSC License NSPFOL-11A,00/2025




CONFIDENTIAL — PRESCRIBED INFORMATION
Page 104 of 116
2017 Annual Compliance and Operational Performance Report - Nordion Class 1B Facility

Figure E.15 Nuclear Medicine Radiation and Contamination Monitors
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Figure E.16 Facilities, Motor Pool
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Figure E.17 Facilities, Mechanical
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Figure E.18 Radiopharmaceutical QC
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Figure E.19 Facilities, Electricians & Electronic Calibration Lab
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Appendix F
Groundwater Sampling (Non-radiological)
Borehole #1 (2005-BH1)

e @ 1] [
£ @ @ 3 & g it
Sample Date: | b1 8 2 2 2 3“ 2 &
2005- 2006- 2005- 2005- 2005- 2005- 2005-
SampleID: | BH1 BH1 BH1 BH1 BH1 BH1 BH1
Paramaeter UNITS MDL
Alkalinity as
CaCO3 mgiL 5 448 338 337 329 314 08 278
Biochemical
Oxygen
Demand mg/L 1 <3 <3 <1 <1 1 : <1
Chemical
Oxygen
Demand mgiL 5 83 <5 ) 8 <5 29 7
Chlaride
{Cl) mg/L 1 658.2 176 141 139 89 76 40
Conductivity pSiem 5 1110 1200 1100 1080 888 834 676
Dissolved
Crganic
Carbon mgiL 05 50 07 2.8 2.2 1.6 57 16
N-NH3
{Ammonia) mg/L 002 005 <001 <(.025 0.13 008 <002 0.02
N-NO3J
{Nitrate) mg/L 0.1 <0 05 1 0 1] ] 0 0.53
pH 7.96 7.88 777 7.96 7.82 7.80 7.1
Sulphate
(S04) mgiL 1 35 25 24 24 23 23 22
TDS
(COND -
CALC) mg/L 5 834 818 715 702 577 542 439
Total
Suspended
Solids mg/L 2 <3 <3 81 58 24 18 1350
Calcium
{Ca) mgit 1 133 134 124 125 97 892 80
Magnesium
{Mg) mg/L 1 813 50 48 44 a7 33 29
Sodium
{Na) mg/L 2 544 47 36 38 30 28 18
Barnum {Ba) mgiL 0.01 0.195 0.02 0.03 002 002 <0.01 0.02
Boran (B) mg/l 001 0.084 0.0 .03 003 003 0.03 0.07
lron (Fe) mgiL 003 1.82 0.09 062 0.27 024 018 <001
PHC F1
(C6-C10) mgiL 0.2 «<0.02 <0 02 «<0.2 <0.2 <0.1 <0.3 <0.2
PHC F2
{C10-C16) mgiL 0.2 <0.05 =0.05 <0.2 <02 <0.1 <0.1 <0.2
PHC F3
| (C18-Ca4q) mgiL 0.5 <04 <04 <0.5 <05 0.2 <0.2 <0.2
PHC F4
[C34-C50) ma/L 05 <04 <04 =0.5 <0.5 <{.2 <0.2 <02

* Note: The initial sample from 2005-BH1 taken September 18, 2013 indicated 0.5 mg/L of F3
{hydrocarbon). As a result, a second sample was taken from 2005-BH1 November 16, 2013. Results from

the second sample indicated that F3 was below detectable limits (< 200 pg/L).
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Borehole #2 (2005-BH2)
(Background Well)
3 § 8 & e 2 5
£ A 2 8 : 7
5 g & 3 ﬁ. & 3F
Sample Date: | & = g g b SEZ
20085- 2005. 2005- 2005- 2008- 2005- 2006-
SampleiDp: | BH2 BH2 BH2 BH2 BH2 BH2 8H2
Parameter UNITS MDL
Alkalinity as
CaCO3 mgil s 322 336 337 329 314 308 278
Biochemical
Oxygen
Demand mgiL 1 <3 <3 <1 <3 1 B <1
Chemical
Oxygen
Demand mgiL 5 <5 <5 9 8 <5 29 7
Chloride
(C) mgil 1 139 176 141 139 89 76 40
Conductivity uSicm 5 1140 1200 1100 1080 888 834 676
Dissolved
Organic
Carbon mgil 0.5 19 0.7 2.5 2.2 16 57 1.8
N-NH3
(Ammonia) mg/t 0.02 <0.01 <0.01 «<0.025 0.13 Q.08 =0.02 0.02
N-NO3
(Nitrata) mg/L 0.1 1 1 0 0 0 0 0.53
pH 7.96 7.88 797 7.96 7.82 7.80 7.71
Sulphate
{S04) mg/L 1 21 25 24 24 23 23 22
TDS
{COND -
CALC) mgiL 5 581 816 715 702 577 542 439
Total
Suspended
Solids mgil 2 <3 <3 81 58 24 18 1390
Calcium
{Ca} ma/L 1 126 134 124 125 a7 892 B0
Magnesium
(Mg) mgiL 1 43 50 48 44 37 33 29
Sodium
(Na) mg/L 2 46 47 36 38 0 28 18
Barium (Ba} mg/L 0.01 0.03 0.02 0.03 0.02 0.02 =0.01 0.02
Boran (B) ma/L 0.01 0.03 0.01 0.03 0.03 0.03 0.03 0.07
fron (Fe) mgil. 0.03 0.81 0.0% 062 0.27 0.24 0,19 <0.01
PHC F1
{C6-C10) mg/L 0.2 <0.02 <(.02 <(.2 <0.2 <0.1 <0.1 <0.2
PHC F2
{C10-C16) maiL 0.2 <0.05 <0.05 <0.2 <0.2 <0.1 <0.1 <0.2
PHC F3
{C16-C34) maiL 0.5 <0.4 <0.4 <0.5 <0.5 <0.2 <02 <0.2
PHC F4
{C34-C50) mgiL 0.5 <0.4 <04 <0.5 <(.5 <0.2 <0.2 <0.2

Ref: CNSC License NSPFOL-11A.00/2025



CONFIDENTIAL — PRESCRIBED INFORMATION

Page 108 of 116

2017 Annual Compliance and Operational Performance Report - Nordion Class 1B Facility

Borehole #3 (2005-BH3)

& = ] B
g |2 S e & | f |3
e @ # g o o 23F
Sample Date: | & 2 8 2 8 S gE &
s 1e 1D: 2005- 2005- 2005- 2005- 2005- 2005- 2005-
ample 1: | BH3 8H3 BH3 BH3 BH3 BH3 BH3
Paramater UNITS MDL
Alkalinity as
CaC03 mgil 5 467 493 484 481 471 481 471
Biochemical
Oxygen
Demand mg/L 1 <3 <3 2 <1 2 »21 <i
Chemical
Oxygen
Demand mgiL 5 6 <5 12 1 L) 61 i
Chloride
{Chy ml 1 &0 63 69 E6 59 57 64
Conductivity | pSicm 5 1160 1170 1150 1170 1140 1150 1170
Dissolved
Organic
Carbon mglL 05 44 2.5 46 32 3.0 95 33
N-NH3
{Ammaonia) mg/L 0.02 0.13 <0.01 0.07 026 0.06 006 0.09
N-NO3
{Nitrate} mgiL Q.1 0.55 .40 0.31 0.35 <0.10 015 <0 10
pH 7.98 7.94 7.81 8.00 7.81 7.88 7.49
Sulphate
| (504) mgiL 1 56 73 83 70 77 78 81
TDS
(COND -
CALC) mgiL 5 653 796 748 760 741 748 761
Total
Suspended
Solids mglL 2 <3 <3 22 18 8 8 495
Calcium
{Ca) mg/L 1 119 114 109 112 97 104 121
Magnesium
| (Ma) mgiL 1 56 52 50 47 45 48 51
Sodium
(Na) mg/L 2 72 BS B84 87 84 B7 63
Barium {Ba) mg/l 0.01 0.09 0.08 0.08 0.09 0.09 007 0.06
Boron (B) mgfL 0.01 0.21 0.24 0.24 0.28 0.25 028 014
Iron {Fe) mgiL 003 0.14 005 0.07 0.12 004 <0.03 <0.01
PHC F1
{C6-C10) mgiL 0.2 <0.02 <0.02 <0.2 <0.2 <01 <0.1 <0.2
PHC F2
| (£10-C18) gL 0.2 <0.05 <0.05 <0.2 <0.2 <g.1 <0.1 <0.2
PHC F3
{C16-C34) mgiL 0.5 <0.4 <0.4 <0 8§ <0.5 <02 <0.2 =0.2
PHC F4
(C34-C50) mg/l 0s <Q.4 <0.4 <08 <0.5 < 2 <0.2 <0.2
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Borehole #4 (2005-BH4)
B -3 o < ~
g 2 g g g z 331
g 2 @ 3 S & 5
2 o o ) S ] STn
Sample Date: o o ~ N o &
2005- 2005- 2008- 2005- 2005- 2005- 2005-BH4
Sample ID: | BH4 8H4 BH4 BH4 BH4 BH4
Parameter UNITS MDL
Alkatinity as
CaCO3 ma/L ] 259 2897 271 272 254 245 279
Biochemical
Oxygen
Demand mp/L 1 <3 <] 1 2 2 5 <1
Chemical
Oxygen
Demand mgiL 5 9 =5 11 13 <5 18 6
Chioride (CI} mgiL 1 22 25 28 22 18 15 15
Conductivity pSlem 5 B65 870 701 665 657 611 646
Dissolved
QOrganic
Carbon mg/L 0.5 16 3.3 3.2 34 25 4.7 2.1
N-NH3
{Ammonia) maiL 0.02 0.14 0.06 0.18 0.35 0.29 0.12 0.17
N-NO3
(Nitrate) mg/L 0.1 <0.05 <0.1 <0.10 <0.10 =<0.10 <0.10 <0.10
pH 8.03 7.9% 7.85 8.10 7.97 792 7.84
Sulphate
{SO4) moil 1 43 54 56 58 55 58 41
TDS (COND
- CALC) mog/L 5 371 450 456 432 427 397 420
Total
Suspended
Solids ma/L 2 <3 <3 <2 4 <2 10 175
Calcium {Ca) mg/L 1 45 49 54 45 36 36 39
Magnesium
(Mg) mo/L 1 20 21 22 18 16 14 18
Sodium {Na) ma/L 2 75 71 70 78 a1 78 76
Barium {Ba) mg/L 0.01 0.08 0.08 0.08 0.08 0.07 D.0S 0.07
Boron {B} mgiL 0.01 0.26 0.20 0.21 0.27 0.22 0.24 0.19
Iron (Fe) mg/l 0.03 D.48 0.43 0.69 1.26 0.29 0.71 0.16
PHC F1 (C6-
C10} mgiL 0.2 <0.02 <0.02 <0.2 <0.2 <0.1 <0.1 <02
PHC F2
(C10-C16) mg/L 0.2 <0.05 <0.05 <0.2 <0.2 <0.1 <0.1 <0.2
PHC F3
{C16-C34) mg/L 0.5 <0.4 <0.4 <0.5 <0.5 <0.2 <2 «<0.2
PHC F4
{€34-C50) mgil 0.5 <0.4 <0.4 <0.5 <0.5 <0.2 <0.2 <0.2
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Appendix H
Copy of Nordion Feedback Survey on nordion.com - Public Disclosure
Protocol Consultation

our responses 1o this S-minuie survay will help us to further refine
communications to the communities in which we live and work.

Hame =
Pl eme
Lac] mamy
Email=

Wl ot anes 0 Bt 280 et WS 2oy g DeTes Fosae read Our Pliasy
By

Postal Code

Wy did you visit Nordion.com today ?
Geto know Mordian
Leam about Nordion's Fubliz inrmason Progam
read updaes on whal's new atMardion

Other

2. DOid you find the answers you were looking for?

Yes -

3. Did you read our Public Disclosure Protocol?

Yes -~
Bregye e o Bable Duseius Poboat
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4. you answered “Yes” to #3, was there anything you think we could
add or change ro make the informaton more clear?

5. What was your leve! of undersanding of Nordion's Public Inform ation
Program before you visired Nordion.com today?

Hgh £

6. Whar was yourlevel of understanding of Nordicn's Pubiic inform adion
Program befare you visired Nordion.com today?

Hgh -
7. How do you prefer to recetve updares from Nordian?
Tiazzer
Facebook
MNordran com
Emaid
Anyofthe above

Other

8. Please provide any additional comments you have on our Puhlic
Informagon Program._
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Appendix |
Annual Advertisement to the General Public

Copy of ads placed in the December 2017 issue of the Kanata Kourier

-@Nordion.

A Sotera Health company

OUR LIFESWORK

Nordlon, a Sotera Health company, s a leading provider of gamma technologles and medical
lsotopes used for the prevention, diagnosts and treatment of disease. Dur praducts benefit the
Iives of miilions of peopte In more than 40 countries around the word.

CORE COMMITMENT

Nordion makes a distinctive contnibution to the health and well-being of people. This extends to
protacting the safety of our employees, our neighbours and the environment. For 70 years, we
have been an industry leader In safe work practices and environmental protection. Located in
Kanata, Nordlon's Class 1B nuclear factiity is certified tD IS0 14001, an International standard for
emvironmental management systems. Nordion Is regulated by the Canadlan Nuclear Safety
Commission, which regularly reviews Nordion’s performance under our Nuclear Substance
Processing Facllity Operating License.

Throughout the year we share relevant and timely Infarmation regarding our facifty operations
with the communities In which we ltve and work. To provide your feedback or for more
Information, please visit nordlon.com.

Wishing You
a Joyous &Safe
Holiday Season

WL s 1 agitared K31 Hf Mot |G ire. AT s g, © Deaisos 12 101AE
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