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Executive Summary

As a condition of Nunavut Water Board (NWB) Licence 3AM-IQA0611, the City of Iqaluit (City) is required
to submit a Monthly General Monitoring Report to the (NWB).

The objective of this monthly general monitoring report is to document the environmental monitoring,
pursuant to the NWB Licence 3AM-IQA0611, undertaken by the City during the month. This monthly
general monitoring report includes a description of the sampling locations, the test group parameters, all
laboratory analytical data and an evaluation of compliance with the NWB licence conditions.

This report presents the results of the samples collected from the Water Treatment Plant (Influent),
Wastewater Treatment Plant (effluent), and Sewage Sludge on July 25, 2012, and from the Landfill
Runoff between July 17 to 19, 2012. The July 25, 2012 tests correspond with the scheduled June test
set.

Based on the results of the environmental monitoring program for the month of July 2012, the following
conclusions are provided:

e Parameters in the raw water entering the WTP were within the Canadian Drinking Water
Standards (criteria).

e There were exceedances for BOD, ammonia, and several metals in the effluent from the WWTP.

o An upgrade of the WWTP to a secondary treatment facility is needed to achieve the effluent
criteria in the City’s Water Licence.

e Landfill runoff exceeded AECOM criteria for iron, and exceed CCME criteria for ammonia, copper,
iron and zinc. However, the TSS was effectively reduced through the use of the Geotube bag
during the decant. Further landfill run-off treatment is needed and is being planning in the City’s
upcoming 5-year Capital Plan.

e The City needs to update its sampling schedule to ensure that the missed parameters are
included.
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1 Introduction

As a condition of Nunavut Water Board (NWB) Licence 3AM-IQA0611, the City of Iqaluit (City) is required
to submit a Monthly General Monitoring Report to the Nunavut Water Board (NWB).

1.1 Site Description

The City of Iqaluit overlooks Koojesse Inlet on the south coast of Baffin Island (Figure 1, Appendix A).
Lake Geraldine supplies raw water to the City. During the spring and summer, runoff from the
surrounding watershed fills the lake. Water is stored for over-winter consumption by a dam on Lake
Geraldine. From the dam ouffall, water is transmitted by gravity to the water treatment plant (WTP) where
it is treated by UV, filtration, chlorination, and fluorination. Treated water is stored in two storage
reservoirs located next to the WTP prior to entering the main distribution system (see Figure 2,
Appendix A).

The City's wastewater receives primary treatment at the wastewater treatment plant (WWTP) before
being disposed in Frobisher Bay (Figure 3, Appendix A). The sewage lagoon is used as a backup facility
only.

Landfill runoff is collected in the on-site detention ponds. The run-off is then pumped to the retention
pond located across the road from the landfill (Figure 4, Appendix A). When the retention pond is
decanted, a 4" pump is then connected to a Geotube dewatering bag and the retention pond is decanted
through the Geotube.

The water licence issued to the City (3AM-IQA0611) by the NWB specifies nine monitoring stations
across the licensed facilities (the WTP, WWTP), and West 40 Landfill).

e Station IQA-01 is a raw water supply (from Lake Geraldine) sampling location, prior to treatment
at the WTP,

o Station IQA-02 is a wastewater sampling location at the final discharge point from the sewage
lagoon,

» Station 1QA-03 is a wastewater sampling location of the influent to the sewage lagoon,

o Station IQA-04 is a wastewater sampling location at the final discharge point from the WWTP,
e Station IQA-05 is a wastewater sampling location of the influent to the WWTP,

s Station IQA-06 is a sample of sludge from the WWTP,

e Station IQA-07 is a sample of surface water entering the West 40 Landfill site,

e Station IQA-08 is a sample of surface water (landfill run-off) from the final discharge point from
the West 40 Landfill site, and

e Station IQA-09 is a sample of contaminated soil accepted at the West 40 Landfill site.

It should be noted that the landfill does not accept contaminated soil, therefore, Station IQA-09 is
inactive. Station IQA-07 is also inactive because berms prevent surface water from entering the
West 40 Landfill.

1.2 Project Objectives

The objective of this monthly general monitoring report is to document the environmental monitoring,
pursuant to the NWB Licence 3AM-IQA0611 (see Appendix E), undertaken by the City during the month.
This monthly general monitoring report includes a description of the sampling locations, the test group
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parameters, all laboratory analytical data and an evaluation of compliance with the NWB licence
conditions.

1.3 Scope of Work
The environmental monitoring program consisted of the following general tasks:

e Completion of environmental sampling and laboratory submission; and,

e Data compilation, interpretation and reporting.
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2 Methodology

2.1 Environmental Monitoring Sample Collection Program

2.1.1 Water Quality Parameters

The City's NWB-issued licence (3AM-IQA0611) specifies which water quality parameters must be
measured and in what frequency they must be measured during the environmental monitoring program.

Table 1 of Schedule C of the Water Licence 3AM-IQA0611 identifies the various groups of analytical
parameters that must be measured for the various sample types (e.g., routine, influent, effluent, potable
water, etc.). Table 2 of Schedule C of the water licence specifies the analytical test groups, frequency of
sampling and responsible party for each of the monitoring stations.

The City developed a sampling schedule to meet these monitoring requirements (see Appendix B for
schedule used). Samples at IQA-08 and IQA-02 are to be completed during decants and were not
specifically scheduled.

This report outlines the results of the analytical testing on the samples taken on July 25, 2012 for the
WTP and WWTP and July 17-19, 2012 for the landfill runoff, which included the following test groups:

e Test A - Influent to the Water Treatment Plant (Station 1QA-01)
e Test D - Effluent from the Wastewater Treatment Plant (Station IQA-04)
e Test F - Sludge from the Wastewater Treatment Plant (Station 1QA-06)
¢ Landfill Surface Runoff in Retention Ponds (Station IQA-08)
It should be noted that the July 25, 2012 samples correspond with the scheduled June sample set.

2.1.2 Sampling Locations

The foliowing table includes the Station IDs and the geographic coordinates for the four monitoring
stations sampled during the month of July 2012.

Table 1 —Geographic Coordinates for the Monitoring Stations for NWB Licence 3AM-IQA0611

Station 1D Description Latitude* Longitude*
IQA-01 Influent to the Water 63°45'12" N 68°30'22" W
Treatment Plant
Effluent from the
IQA-04 Wastewater Treatment 63°44'43" N 68°32'20" W
Plant
IQA-06 SLTL RN 63°44'45" N 68°32'20" W

Treatment Plant

Landfill Runoff decanted
IQA-08 from the Retention Pond 63°43'47" N 68°32'11" W
through Geotube.

*NAD 83

Refer to the “City of Iqaluit - Quality Assurance / Quality Control Plan", prepared by exp Services Inc., and
dated February 2013, for additional details regarding the locations of the sampling points.

lqaluit




City of Iqaluit

Monthly General Monitoring Report — July 2012
Nunavut Water Board Submission
Water Licence Monitoring Program
Licence: SAM-IQA0611
August 30, 2013
2.1.3 Laboratory Submission

All environmental monitoring samples were submitted to Exova, a CALA accredited laboratory for analysis
of the parameters listed in Section 2.1.1 (above).

A quality assurance (QA) and quality control (QC) program was also implemented to ensure that the
analytical results received are accurate and dependable. A QA/QC program is a system of documented
checks that validate the reliability of the data collected regarding any given site. Quality Assurance is a
system that ensures that quality control procedures are correctly performed and documented. Quality
Control refers to the established procedures observed both in the field and in the laboratory, designed to
ensure that the resulting end data meet intended quality objectives. The QA/QC program incorporated
the following components:

e Prevention of cross-contamination;
e Sampling containers, preservation and hold times;
e Sampling, packaging and transport;
e Sample identification requirements;
e Chain of custody;
e Sample transmittal documentation;
¢ Initial check of samples and documentation; and,
o Verification of the integrity and condition of all sample coolers.
The City of Igaluit has a QA/QC Plan, which was developed in 2012 and finalized in 2013.
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3 Effluent Quality Assessment

3.1 Assessment Criteria

The results for the influent to the Water Treatment Plant samples were compared to the Canadian
Drinking Water Quality Objectives. The results for the treated wastewater samples were compared to the
applicable assessment criteria are provided in Part E, Section 3 of the water licence (BAM-IQA0611).
The landfill surface runoff sample results were compared to criteria recommended by AECOM in a report
entitled West 40 Landfill Drainage Management Review (AECOM, 2011). All wastewater and landfill
runoff was also compared to the Canadian Water Quality Guidelines for the Protection of Aquatic Life
(CCME, 1999). The assessment of sludge was compared to criteria utilized by the Northwest Territories
from the document entitled A Review of the Current Canadian Legislative Framework for Wastewater
Biosolids (CCME, 2010).

3.2 Field Observations

No field observations were recorded.

3.3 Analytical Results

A summary of the analytical results obtained from previous environmental monitoring and the current
monitoring program is presented in Appendix C, along with the applicable assessment criteria. The
laboratory Certificates of Analysis from the current round of sampling are presented in Appendix D.

The following table indicated which tests or parameters are missing from the Schedule in Appendix B.

Table 3.1: Missing Samples or Parameters

Month Test Parameter/Sample missing
| I A FC, TC, ORP, OH, carbonate, tubidity
July samples
{June test set) b TC, FC
F TC, FC, BOD, orthophosphate

3.3.1 Station IQA-01 (Influent to the Water Treatment Plant)

Based on the analytical results obtained for July 25, 2012 WTP influent sample, no exceedances to the
Canadian Drinking Water Quality Objectives were measured. Detectable metal concentrations of copper,
iron and manganese were measured at concentrations less than the Canadian Drinking Water Quality
Objectives. The required total and fecal coliforms, oxygen reduction potential, hydroxide, carbonate and
turbidity sampling was not completed.

3.3.2 Station IQA-04 (Effluent to the Wastewater Treatment Plant)

Based on the analytical results obtained for July 25, 2012 effluent sample, BOD exceeded the effluent
criteria stipulated by the water licence. Ammonia, aluminum, copper and iron were elevated above the
CCME criteria. The required total and fecal coliforms sampling was not completed.
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3.3.3 Station IQA-06 (Sludge from the Wastewater Treatment Plant)

Based on the analytical results obtained for July 25, 2012 sludge sample, no exceedances of the
Northwest Territories Biosolids criteria were measured. The required total and fecal coliforms, BOD, and
orthophosphate sampling was not completed.

3.3.4 Station IQA-08 (Landfill Retention Pond)

Three samples were taken during a decant of the landfill’'s off-site retention pond (a sample was taken at
the beginning, middle and end of the decant). The results show that TSS was effectively reduced through
the use of the Geotube bag during the decant. Iron was measured above the AECOM criteria in each of
the decant samples. In addition, ammonia, copper, iron, and zinc were measured above the CCME
criteria.

3.4 Discussion

3.4.1 Station IQA-01 (Influent to the Water Treatment Plant)

No parameters in the raw water entering the water treatment plant were measured above Canadian
Drinking Water Quality guidelines. However it was not possible to assess water quality based on total
and faecal coliforms.

3.4.2 Station IQA-04 (Effluent to the Wastewater Treatment Plant)

The exceedances for BOD above the water licence criteria, as well as ammonia and several metals
above CCME criteria represent a concern as this water is being discharged into the environment.

The elevated readings are consistent with what was measured in June of 2012. This waste stream
undergoes primary treatment only which cannot reduce the concentrations in those elevated parameters
to the required levels.

The City is currently planning on upgrading the WWTP to a secondary treatment facility to meet the
effluent criteria set out in its Water Licence. Design and planning work is expected to start in 2014 and
the upgrades are expected to be complete by the end of 2018.

3.4.3 Station IQA-06 (Sludge from the Wastewater Treatment Plant)

Since no parameters were measured in excess of the Northwest Territories Biosolids criteria, there are no
concerns raised with respect to environmental impairment during the month of July 2012. In 2009, the
City completed a study which showed that the sludge can be effectively treated through a freeze-thaw
dewatering and compost process at the landfill.

3.4.4 Station IQA-08 (Landfill Retention Pond)

The exceedances in the landfill run-off decanted from the retention pond represent a concern and indicate
that further treatment is required. In 2011, the City completed a report titted West 40 Landfill Drainage
Management Review, which examined treatment options to address elevated parameters in the landfill
run-off. Based on the recommendations of this report, the City is planning to include run-off treatment in
its up-coming 5-year Capital Plan.
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4 Conclusions

Based on the results of the environmental monitoring program for the month of July 2012, the following
conclusions are provided:

Parameters in the raw water entering the WTP were within the Canadian Drinking Water
Standards (criteria).

There were exceedances for BOD, ammonia, and several metals in the effluent from the WWTP.

An upgrade of the WWTP to a secondary treatment facility is needed to achieve the effluent
criteria in the City’s Water Licence.

Landfill runoff exceeded AECOM criteria for iron, and exceed CCME criteria for ammonia, copper,
iron and zinc. However, the TSS was effectively reduced through the use of the Geotube bag
during the decant. Further landfill run-off treatment is needed and is being planning in the City's
upcoming 5-year Capital Plan.

The City needs to update its sampling schedule to ensure that the missed parameters are
included.
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6 Limitations

This report has been prepared for and is intended for the exclusive use of the Nunavut Water Board. The
contents of this report should not be relied upon by any other party without the expressed written consent
of the City of Igaluit. The findings are considered to be representative of site conditions at the time of
environmental monitoring.

We trust this report is satisfactory for your purposes. If you have any questions regarding our submission,
please do not hesitate to contact this office.
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Appendix B:
Current Monitoring Program Test Dates
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Appendix C:
Analytical Summary Tables
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City of Igaluit

Monthly General Monitoring Report — July 2012
Nunavut Water Board Submission

Water Licence Monitoring Program

Licence: 3BAM-IQA0611

August 30, 2013

Appendix D:
Laboratory Certificates of Analysis
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City of Iqaluit

Monthly General Monitoring Report ~ July 2012
Nunavut Water Board Submission

Water Licence Monitoring Program

Licence: 3AM-IQA0611

August 30, 2013

Appendix E:
City of Iqaluit’s Water Licence

Wb



: BBT 360 6369

1927 &140

09:00:05 a.m. 2006-05-16 112

~ e ey - T LD JumiGg Gl e L

Nunawt Water Board

P.O.Box119

GJUOA HAVEN, NU XOB 1J0 e ¢ Alca™¢ bNLrY

TEL: (867) 360-6338 NUNAVUT WATER BOARD

FAX: (867) 360-6369 NUNAVUT IMALIRIYIN KATIMAYING!

May 15, 2006 File No: 3AM-IQA0611
By Courier, Email and Regular Mail

Honourable Jim Prentice

Minister

Indian and Northern Affairs Canada

Ottawa ON K1A OHO

Subject: Licensc No. 3AM-IQA0GT
Dear Mr. Prentice,
Please find enclosed Licence 3AM-IAQO611 duly issued by the Nunavut Water Board (NWB).

Reasons for Decision are also atlached for your information. As per Scction S6(1) of the
Nunavut Waters and Nunavut Surface Rights Tribunal Act, the issuance of this Liceuce ig

subject to your approval.

Pleasc contact me should you have any qucstions regarding this liccnce.
Sincergly,
Y
Lootie Toomasie
Chair
Attachment: Reasons for Decision
c¢.c. Cityof Iqalwit

Distribution List - Qikiqtani
NWB Public Registry

R
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NUNAVUT WATER BOARD WATER LICENCE

Pursuant to the Nunavut Waters and Nunavut Surface Rights Tribunal Act and the Agreement
Between the Inuit of the Nunavut Settlement Area and Her Muajesty the Queen in right of
Canada, the Nunavut Water Bourd, hercinafter veferred to as the Board, hereby grants to

. Cily of lqaluif

{Liccnsee)

P.O. Box 460
Igaluit, NU X0A 0HO

(Mailing Addrcss)

hereinaftcr called the Licensce, the right to alter, divert or otherwise use water or dispose of
wastc for a period subject to restrictions and conditions contained within this Licence:

Licence Number/'ype: 3AM-IQA0611 TYPE “A” .
Water Managemcent Avea: _NUNAVUT 05
Location; NUNAVUT

Classification of Undertaking: MUNICIPAL UNDERTAKING

Description: _WATER USE AND WASTE DISPOSAL ,
Quantity of Water not to be
Exceeded: 1,100,000 CUBIC METRES ANNUALLY
Date of Issuance of Licence: MAY 15, 2006 ,
Expiry of Liccnce: MAY 15, 2011 _
This Licensc issued and recorded at Gjoa Haven, Nunavut includes and is subject to the annexcd
conditions.
“ Loé ;;ooizﬁasie APPROVED BY:  Minister of Indian and
Chairman Northern Affairs Canada

EFFECTIVE DA'TE OF LICENCE:

o AT A v e 8 e e e e o e




PART A: SCOPE, DEFINITIONS AND ENFORCEMENT
1. Scope

a. This Licence entitles the City of Iqaluit (the “Licensee”), to use water and dispose of
waste associated for municipal undertakings as summarized below.

The Licensee may conduct activities at the City of lgaluit, Nunavut, (63°45° N,
68°31° W) including:

Water Use
i. Use, management and protection of the Lake Geraldine drainage basin;
ii. Raising of the Lake Geraldine dam by 2.0 m to meet over-winter storage
capacity;
iii. Extension of the two berms adjacent to the Lake Geraldine dam and
construction of a new berm to the south of the Lake Geraldine dam;

Solid Waste Management
iv. Landfill expansion into the northern adjacent site in the West 40 Landfill
site;
v. Management and protection of waters surrounding the West 40 Landfill
site;
vi. Management, collection, and monitoring of leachate from the West 40
Landfill site and adjacent Sludge Management Facility;
vii. Improved drainage works at the West 40 Landfill site;
viii. Management and operation of current and future solid waste facilities;
ix. Closure and restoration of current landfills and waste disposal sites;

Wastewater Management
x. Upgrading, maintenance, operation and monitoring of the Sewage Lagoon;
xi. Construction, operation, maintenance and monitoring of a Wastewater
Treatment Plant;
xii. Construction, operation, maintenance, and monitoring of a Sludge
Management Facility;
xiii. Closure and restoration of the Sewage Lagoon; and
xiv. Contingency measures for wastewater and landfill management.

b. This Licence is issued subject to the conditions contained herein with respect to the
taking of water and the depositing of waste of any type in any waters or in any place
under any conditions where such waste or any other waste that results from the
deposits of such waste may enter any waters. Whenever new Regulations are made
or existing Regulations are amended by the Governor in Council under the Nunavut
Waters and Nunavut Surface Rights Tribunal Act, or other statutes imposing more
stringent conditions relating to the quantity or type of waste that may be so deposited
or under which any such waste may be so deposited, this Licence shall be deemed to
be subject to such requirements.
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c. Compliance with the terms and conditions of this Licence does not absolve the
Licensee from responsibility for compliance with all applicable legislation, guidelines

and directives.

2. Definitions

Please refer to Schedule A

3. Enforcement

a. Failure to comply with this Licence will be a violation of the Act, subjecting the
Licensee to the enforcement measures and the penalties provided for in the Act;

b. All inspection and enforcement services regarding this Licence will be provided by
Inspectors appointed under the Act;

c. For the purpose of enforcing this Licence and with respect to the use of water and
deposit or discharge of waste by the Licensee, Inspectors appointed under the Act,
hold all powers, privileges and protections that are conferred upon them by the Act or
by other applicable law; and

d. The Inspector shall undertake the following:
i. Sixty 60 days following receipt of the Licensees Annual report submitted
in accordance with Part B, Item 1, the Inspector shall submit to the Board
an annual report which will include, among other things:

1.
2.
3.
4.

5.

Compliance with all conditions of this Licence;

Monitoring as identified in Schedule C;

Emergency discharges authorized in accordance with Part E, ltem
18 and 19;

Unauthorized discharges report and notification received in
accordance with Part H, Item 5 (c); and

Any additional details the Inspector deems relevant in accordance
with Part A, Item 3(c).

PART B: GENERAL CONDITIONS

1. The Licensee shall file an Annual Report with the Board no later than March 31 for the
year following the calendar year being reported. The Annual Report shall be developed in
accordance with Schedule B.

2. The Licensee shall keep a copy of this Licence at City Hall, the Water Supply Facility
and Waste Disposal Facilities at all times.

3. The Licensee shall file an application for Licence renewal one (1) year prior to the expiry
of this Licence. In addition to the application, the Licensee shall include:

a. Complete water balance for Lake Geraldine prepared by an Engineer; and
b. Assessment of recharge needs for long term water demands.
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+. Any communication with respect to this Licence shall be made in writing and shall
reference the Licence number and the specific term and condition, to the attention of:
Manager of Licensing
Nunavut Water Board
P.O.Box 119
Gjoa Haven, NU X0B 1J0
Telephone:  (867) 360-6338
Fax: (867) 360-6369
Email: licensing@nwb.nunavut.ca

5. Any notice made to an Inspector shall be made in writing to the attention of:
Water Resources Officer
Nunavut District Office
Indian and Northern Affairs Canada
P.O. Box 100
Iqaluit, NU X0A 0HO
Telephone:  (867) 975-4298
Fax: (867) 979-6445

6. The Licensee shall submit one (1) electronic and one (1) signed paper copy of all reports,
studies, and plans to the Board unless otherwise requested by the Board. Reports or
studies submitted to the Board by the Licensee shall include a detailed executive
summary in English and Inuktitut.

7. It is the responsibility of the Licensee to ensure that the receipt of any documents or

correspondence submitted by the Licensee to the Board is properly acknowledged by the
Manager of Licensing.

PART C: CONDITIONS APPLYING TO SECURITY

1. The Licensee is not required to post security for this undertaking.

PART D: CONDITIONS APPLYING TO WATER USE AND WATER
MANAGEMENT PLANS

1. The Licensee is authorized to use water for municipal purposes from Lake Geraldine or
as otherwise approved by the Board.

2. The total annual quantity of water used for all purposes from Lake Geraldine shall not
exceed 1,100,000 m’ or as otherwise approved by the Board.

3. The Licensee shall equip the water intake(s) with a screen with a mesh size sufficient
such that no entrainment of fish can occur.

4, The Licensee shall ensure that the rate of water withdrawal is such that fish do not
become impinged on the screen.
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PART E:

The Licensee shall undertake a Dam Safety Inspection of the Lake Geraldine Reservoir
between July and September bi-annually starting in 2008. A final report shall be
submitted to the Board for review no later than 60 days following the site inspection and
include a cover letter from the Licensee indicating how and when recommendations
and/or deficiencies identified in the Inspection Report will be addressed.

The Licensee shall take steps necessary to prevent and mitigate erosion and the release of

sediment into water flowing into and from Lake Geraldine.

CONDITIONS APPLYING TO WASTE DISPOSAL AND WASTE

MANAGEMENT PLANS

Wastewater

1.

The Licensee is authorized to use the Sewage Lagoon to treat and dispose of municipal
wastewater until the Wastewater Treatment Plant is commissioned, or as otherwise
approved by the Board.

The Licensee shall provide at least ten (10) days written notice to an Inspector and the
Board prior to any planned discharges from the Sewage Lagoon.

The Licensee shall ensure that any discharges from the Wastewater Treatment Facilities
meet the following Effluent quality criteria:

a. Until notification is provided in accordance with Part E, Item 3(d), all discharges by
the Licensee from the Sewage Lagoon at monitoring Station Number 1QA-01 shall

comply with the following effluent quality criteria:

All Effluent discharges shall have a pH between 6 and 9.

Parameter Maximum Maximum
Average Concentration of
Concentration Any Grab Sample

Biological Oxygen | 120 mg/L 180 mg/L

Demand (5 day) - BODs

Total Suspended Solid 180 mg/L 270 mg/L

Oil and Grease No visible sheen

b. All discharges by the Licensee from the Wastewater Treatment Plant at monitoring
Station Number IQA-02 shall comply with the following Effluent quality criteria:

All Effluent discharges shall have a pH between 6 and 9.

Parameter Maximum Maximum
Average Concentration of
Concentration Any Grab Sample

Biological Oxygen | 30 mg/L 45

Demand (5 day) - BODs

Total Suspended Solid 30 mg/L 45

Oil and Grease No visible sheen
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Page 4 of 20



c. All surface runoff during construction of any facilities designed to withhold, divert, or
retain water or wastewater shall comply with the following criteria:

All Effluent discharges shall have a pH between 6 and 9.

Parameter Maximum Maximum
Average Concentration of
Concentration Any Grab Sample
Total Suspended Solids —TSS 50.0 mg/L 100.0 mg/L

d. The Licensee shall confirm compliance as part of the commissioning phase for the
Wastewater Treatment Plant. Upon completion of commissioning, final results and
notification of intent shall be made in writing to the Inspector.

Undiluted Effluent shall be non-acutely toxic under the “Rainbow Trout, Oncorhynchus
mykiss (as per Environment Canada’s Environmental Protection Series Biological Test
Method EPS/1/RM/13)”.

Upon commissioning of the Wastewater Treatment Plant, the Sewage Lagoon shall be
considered as a back up facility only. Any discharges from the back-up Sewage Lagoon
shall be considered emergency discharges and shall require authorization from an
Inspector in accordance with Part E, Item 20 and 21.

The Licensee shall submit to the Board for approval an Operation and Maintenance
Manual for the Wastewater Treatment Facilities by December 31, 2007. The manual
shall be prepared in accordance with the “Guidelines for the Preparation of an Operation
and Maintenance Manual for Sewage and Solid Waste Disposal Facilities in the
Northwest Territories (GNWT 1996)”. The manual shall also cover the operation and
maintenance of the Sludge Management Facility.

The Licensee shall submit to the Board for approval the “Final Assessment of the Sludge
Management Pilot Project’, completed by an Engineer, within 30 days following
notification in accordance with Part E, Item 3(d).

The Licensee shall undertake a Dam Safety Inspection of the Sewage Lagoon, completed
by an Engineer, once before October 31, 2006, then between July and September bi-
annually starting in 2008 until notification has been provided in accordance with Part E
Item 3(d). A final report shall be submitted to the Board for review no later than 60 days
following the site inspection and include a cover letter from the Licensee indicating how
and when recommendations and/or deficiencies identified in the Inspection Report will
be addressed.

Solid Waste

The Licensee shall dispose of and contain all municipal solid waste at the West 40
Landfill site or as otherwise approved by the Board.

The Licensee shall submit to the Board for review by March 31, 2010, a Long-term Solid

City of Iqaluit Licence 3AM-IQA0609 Page 5 of 20



1.

12.

13.

14.

15.

16.

17.

18.

19.

Waste Management Plan. The plan shall include, but not limited to, the following:
a. Options for solid waste disposal and discussion of preferred alternative; and
b. Selection of a site for solid waste disposal.

The Licensee shall implement the approved “Revision 2-City of Igaluit Solid Waste
Facility Operation and Maintenance Manual (April 2005)” upon the effective date of this
Licence.

The Licensee shall review all Operation and Maintenance Manuals annually and revise
them as necessary to reflect changes due to best practices in operation and technology.
Any proposed changes to the manual shall be submitted to the Board for approval.
Proposed changes shall be submitted as an addendum to the approved manual as part of
the Annual Report requirement Part B, Item 1.

In the event that any plan, manual, or report referred to in this Part is not approved by the
Board, the Licensee shall provide a revised version to the Board within 30 days of
notification by the Board.

Further to Part E, Item 13, the Licensee shall implement the documents referred to in this
Part as and when approved by the Board.

The Licensee shall submit an addendum to the manual referred to in Part E, Item 11 that
will include details for contaminated soils and hazardous waste, including, but not limited
to: types, volumes ultimate disposal, emergency response, thresholds, and maximum
amounts accepted to the facility.

The Licensee shall collect and contain all leachate within the West 40 Landfill.

At least 90 days prior to any proposed release, discharge or transfer of leachate from the
West 40 Landfill, the Licensee shall submit to the Board for approval a report prepared
by an Engineer that will include at minimum a discussion of available treatment options,
proposed discharge criteria in relation to the proposed discharge location(s) and discharge
volumes, and a monitoring programme.

The Inspector may authorize an emergency discharge if the Licensee submits to the
Inspector, at least 15 days prior to the planned discharge, the following:

Reason for discharge;

b. Identification of the Final Discharge Point;

c. Proposed sampling and analysis; and

d. Proposed mitigation measures.

o

For any emergency discharge authorized by the Inspector, the Licensee shall submit to
the Board and to the Inspector a report that includes, among other things, an analysis of
results of the emergency discharge in the Monthly monitoring report required by Part I,
Item 11.
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PART F: CONDITIONS APPLYING TO CONSTRUCTION

General

1.

The Licensee shall insure that any material used in construction is free of contaminants
such that it will not cause detrimental or significant effects to water.

The Licensee shall maintain shoreline stability during construction.

All final designs and drawings shall be qualified by an Engineer confirming that:
a. The works are designed under sound engineering principles;

b. Design limitations are understood and communicated within the report; and
c. All measures will be taken to minimize impact to water.

The Licensee shall, within 90 days of completion of any structure designed to contain,
withhold, divert or retain waters or wastes, submit to the Board for approval, a
construction report prepared by an Engineer that shall include as-built drawings,
documentation of field decisions that deviate from original plans, and any data used to
support these decisions.

The Licensee shall ensure that all construction of engineered structures will be supervised
and field-checked by an Engineer in such a manner that the project specification can be
enforced and, where required, the quality control measures can be followed. The
Licensee shall also ensure that the construction records of all engineered structures are
maintained and made available at the request of the Board and/or an Inspector.

During construction and excavation, if contamination of surface and/or ground water is
encountered, the Licensee shall notify the Inspector immediately and implement the Spill
Contingency Plan.

Water Supply

7.

The Licensee shall takes steps necessary to prevent and mitigate erosion and the release
of sediment into water flowing into and from Lake Geraldine during construction of the
new berms and expansion of the Lake Geraldine dam.

The Licensee shall submit to the Board for approval, the final design and drawings by an
Engineer, within 30 days of the effective date of the Licence, for the Lake Geraldine Raw
Water Storage Phase II. The Licensee shall ensure that such facilities are designed and
constructed to engineering standards such that at a minimum they comply with the
Canadian Dam Safety Guidelines. The Design shall be qualified in accordance with Part
F, Item 3.

The Licensee shall undertake a dam safety review of the Lake Geraldine Raw Water
Storage Phase Il Upgrade, completed by an Engineer, in accordance with the Canadian
Dam Safety Guidelines prior to October 31, 2006. The final report shall be submitted to
the Board for review no later than 60 days following the safety review and shall include a
cover letter from the Licensee indicating how and when recommendations or deficiencies
identified in the safety review will be addressed.
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Solid Waste

10.  The Licensee shall submit to the Board for approval, within 30 days of the effective date
of the Licence, a Drainage Improvement and Management Design and drawings prepared
by an Engineer for all operations in the West 40 Landfill site. The Design shall be
qualified in accordance with Part F, Item 3.

11.  The Licensee shall submit to the Board for approval, within 30 days of the effective date
of the Licence, the Final Design for the West 40 Landfill Northern Expansion and
drawings by an Engineer. The Design shall be qualified in accordance with Part F, Item
3.

12.  The Licensee shall submit to the Board for approval, within 60 days of the effective date
of the Licence, the Final Design for the Sludge Management Facility and drawings by an
Engineer. The Design shall be qualified in accordance with Part F, Item 3.

Wastewater

13.  The Licensee shall submit to the Board for approval, within 30 days of the effective date
of this Licence, the Final Design for the Rehabilitation of the West Berm of the Sewage
Lagoon prepared by an Engineer, and an implementation schedule for the
recommendations of the Dam Safety Inspection (2005). The Design shall be qualified in
accordance with Part F, Item 3.

14. The Licensee shall submit to the Board for review, within 10 days of the effective date of

the Licence, the Final Design for Phase | of the Wastewater Treatment Plant stamped by
an Engineer and qualified in accordance with Part F, Item 3, and As-built drawings.

PART G: CONDITIONS APPLYING TO MODIFICATIONS

1. The Licensee may, without written consent from the Board, carry out Modifications to
the Water Supply Facilities and Waste Disposal Facilities provided that such
Modifications are consistent with the terms of this Licence and the following
requirements are met:

a. the Licensee has notified the Board in writing of such proposed Modifications at least
60 days prior to beginning the Modifications;

b. such Modifications do not place the Licensee in contravention of the Licence or the
Act;

c. the Board has not, during the 60 days following notification of the proposed
Modifications, informed the Licensee that review of the proposal will require more
than 60 days; and

d. The Board has not rejected the proposed Modifications.

2. Modifications for which all of the conditions referred to in Part G, Item 1 have not been
met can be carried out only with written approval from the Board.
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3.

The Licensee shall provide as-built plans and drawings of the Modifications referred to in
this Licence within 90 days of completion of the Modification. These plans and drawings
shall be stamped by an Engineer.

PART H: CONDITIONS APPLYING TO CONTINGENCY PLANNING

1.

The Licensee shall implement the approved “City of Igaluit Spill Contingency Plan
(Updated Dillon 2004),” upon the effective date of this Licence.

The Licensee shall implement the approved “Sewage Lift Station Contingency Plan
(Dillon 2003)” upon the effective date of this Licence.

In accordance with Part H, Item 4, the Licensee shall submit an addendum to reflect any
changes in operation of the new Wastewater Treatment Plant and Sludge Management
Facility.

The Licensee shall review the Contingency Plans annually and revise them as necessary
to reflect changes in operation and technology. Any proposed changes to the plans shall
be submitted to the Board for approval. Proposed changes may be submitted as addenda
to the approved plans as part of the Annual Report requirement Part B, Item 2.

If, during the period of this Licence, an unauthorized discharge of Waste and/or Effluent
occurs, or if such a discharge is foreseeable, the Licensee shall:

a. Employ the appropriate Contingency Plan;

b. Report the incident immediately via the 24-Hour Spill Reporting Line (867) 920-
8130; and

c. Submit to an Inspector a detailed written report on each occurrence no later than
thirty (30) days after initially reporting to the Spill Reporting Line.

PART I: CONDITIONS APPLYING TO MONITORING

General

1.

The Licensee shall install meters or such devices, or use such methods for measuring the
volumes or flow of Water used and Effluent discharged. The meters and measuring
devices or methods shall be operated and maintained to the satisfaction of an Inspector.

The Licensee shall maintain the necessary signs to identify the stations of the Monitoring
Program to the satisfaction of an Inspector.

The Licensee shall collect the samples referred to in this Part without delay. If at any
time, the period specified for collecting samples was extended due to unforeseen
circumstances, safety concerns or access problems and render the collection of samples
impracticable, the Licensee shall notify an Inspector of the circumstances.
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10.

11.

12.

13.

14.

The Licensee shall submit to the Board for approval a Monitoring Program for the water

supply, Wastewater Treatment Plant, and West 40 Landfill site, including the Sludge

Management Facilities. The Program shall include, but not be limited to, the

requirements listed in Schedule C.

a. The monitoring program for Lake Geraldine shall be submitted 30 days from the
effective date of this Licence;

b. The monitoring program for the Wastewater Treatment Plant shall be submitted 60
days following notification of commissioning; and

c. The monitoring program for the entire West 40 Landfill site shall be submitted no
later than March 31, 2007.

All analyses shall be conducted as described in the most recent edition of “Standard
Methods for the Examination of Water and Wastewater”, or by such other methods as
approved by the Board.

All laboratory analyses shall be performed at a laboratory accredited according to
ISO/IEC Standard 17025. The accreditation shall be current and in good standing.

The Licensee shall submit to the Board for approval, within 90 days of the effective date
of this License, a Quality Assurance/Quality Control (QA/QC) Plan prepared in
accordance with “Quality Assurance (QA) and Quality Control(QC) Guidelines For Use
By Class “A” Licensees in Meeting SNP Requirements and for Submission of a QA/QC
Plan (INAC, 1996)”.

In the event that the plan and/or monitoring program(s) referred to in this Part are not
approved by the Board, the Licensee shall provide a revised version to the Board for
review within 30 days of notification by the Board.

The Licensee shall implement the plans and monitoring programs referred to in this Part
as and when approved by the Board.

The Licensee shall annually review the approved plans and monitoring programs referred
to in this Part and modify them as necessary. Any proposed changes shall be submitted to
the Board for approval. Proposed changes may be submitted as addenda to the approved
plans or programs as part of the Annual Report requirement Part B, Item 1.

The Licensee shall, within 60 days following the month being reported, submit to the
Board a “Monthly General Monitoring Report” of all data and information required under
Schedule C, including the results of the QA/QC program.

There should be at least one inspection of all facilities defined within the scope of this
license annually between July and September. The Inspector shall submit a detailed
inspection report with supporting photographs and sampling results as required under
Schedule C to the Board no later than 90 days following the date of inspection.

Additional monitoring may be requested by the Board and/or the Inspector.

The Licensee shall increase sampling frequency if results of such sampling indicate that
the Effluent Quality Requirements provided in Part C have been exceeded, or as
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requested by the Board or directed by an Inspector.

15.  The Monitoring Criteria and compliance dates specified in the Licence may be modified
at the discretion of the Board and do not constitute an application for amendment as
defined in the Act.

PART J: CONDITIONS APPLYING TO ABANDONMENT AND RESTORATION

1. The Licensee shall submit to the Board for review, within 90 days of the effective date of
the Licence, a conceptual Abandonment and Restoration Plan for the West 40 Landfill
site prepared in accordance with industry best practices.

2. The Plan referred to in Part J, Item 1 shall be updated annually and submitted in
accordance with Part B, Item 1.

3. The Licensee shall submit to the Board for approval, one year prior to expiry of this
Licence or one year before the West 40 Landfill site will reach capacity, a Final
Abandonment and Restoration Plan prepared by an Engineer in accordance with industry
best practices.

4, Further to Part J, Item 1 and 3, the Conceptual and Final Abandonment and Restoration
Plans shall include, among other things, a presentation of data and a discussion of
environment conditions existing before the use of the site by the Licensee as a municipal
landfill, as well as remediation objectives.

5. In the event that the Plan referred to in Part J, Item 1, is not approved by the Board, the
Licensee shall provide a revision to the Board for review within 30 days of notification
by the Board.

6. The Licensee shall implement the Plan referred to in Part J, Item 1 as and when approved

by the Board.

7. The Licensee shall notify the Board in writing of its intent to proceed with final closure
of any water use or waste disposal facility within the scope of this Licence at least one
year prior to implementation of final closure.

8. Further to this Part, the Licensee shall submit to the Board for approval 6 months
following notification of final closure, a Final Abandonment and Restoration Plan
completed by an Engineer in accordance with Part F, Item 3.
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SCHEDULES

The following schedules provide instructive details to the conditions appearing in more general
terms in the main body of the Licence and are spelled out in this format for greater clarity.
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(Schedule A - Definitions)

Schedule A - Defmitions

In this Licence: 3AM-IQA0611

“Act” means the Nunavut Waters and Nunavut Surface Rights Tribunal Act;

“Amendment” means a change to any terms and condition of this Licence, through application
to the NWB, requiring correction, addition or deletion of specific terms and conditions of the

Licence except for Schedule C;

“Bioassay” means the test to determine acute toxicity under the “Rainbow Trout, Oncorhynchus
mykiss (as per Environment Canada’s Environmental Protection Series Biological Test Method
EPS/1/RM/13)”;

“Board” means the Nunavut Water Board established under Article 13 the Nunavut Land
Claims Agreement and under Section 14 of the Act;

“Chief Administrative Officer” means the Executive Director of the Nunavut Water Board;

“Construction” means any activities undertaken to construct or build any component of, or
associated with, the water and waste disposal facilities within the City of Iqaluit;

“Compliance” means effluent must comply with the Licence effluent quality criteria.
Compliance is defined as follows:
a) the arithmetic mean of all parameters measured in the last four (4) samples collected in
the same season shall not exceed the effluent quality criteria;
b) of the samples referred to in (a) above, three (3) shall not exceed the effluent quality
criteria; and
c) of the samples referred to in (a) above, no sample shall exceed one hundred and fifty
(150) percent of the effluent quality criteria; and.

“Dam Safety Guidelines” means the Canadian Dam Association (CDA) Dam Safety Guidelines
(DSG), January 1999 or subsequent approved editions;

“Deleterious Substance” means a substance as defined in Section 34(1) of the Fisheries Act;

“Deposit” means the placement of solids materials on land or in water;
“Discharge” means the release of any water or waste to the receiving environment;

“Drainage Basin” means a geographical area determined by the watershed limits of the systems
of water, including surface and underground water, flowing into a common terminus;

“Effective Date of Licence” means the date on which the Minister of Indian and Northern
Affairs Canada approves the Licence;
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(Schedule A - Definitions)

“Effluent” means the liquid discharge from all site water or waste management facilities;
“Engineer” means a professional engineer registered to practice in Nunavut in accordance with
the Engineering, Geological and Geophysical Act (Nunavut) SN.W.T. 1998, c.38, s.5 with the
ability to stamp, sign and appropriately qualify the design and its limitations;

“Final Discharge Point” means the final point of control for any discharge of effluent;

“Lake Geraldine Reservoir” means the infrastructure required for extraction, storage, of water
for the City of Iqaluit;

“Grab Sample” means an undiluted quantity of material collected at a particular time and place
that may be representative of the total substance being sampled at the time and place it was
collected;

“Inspector” means an Inspector designated by the Minister under Section 85 (1) of the
Act;

“Licence” means this Type “A” Water Licence 3AM-IQA0611, issued by the Nunavut Water
Board in accordance with the Act, to City of Igaluit;

“Licensee” means to whom Licence 3AM-IQA0611 is issued to or assigned,;

“Maximum__Average Concentration” means the average concentration of any four
consecutively collected samples taken from the identical sampling location and taken during any
given timeframe;

“Minister” means the Minister of Indian and Northern Affairs Canada;

“Modification” means an alteration to a physical work that introduces a new structure or
eliminates an existing structure and does not alter the purpose or function of the work, but does
not include an expansion;

“Nunavut Land Claims Agreement” (NLCA) means the “Agreement Between the Inuit of the
Nunavut Settlement Area and Her Majesty the Queen in Right of Canada,” including its
preamble and schedules, and any amendments to that agreement made pursuant to it;

“Reclamation” means the process of converting disturbed land back to its former or other
productive use;

“Receiving Environment” means both the aquatic and terrestrial environments that receive any
discharge;
[13

Regulations” means the Northwest Territories Water Regulations SOR/93-303 8 June, 1993.

“Sewage” means all toilet wastes and greywater;
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(Schedule A - Definitions)

“Sewage Lagoon” means a facility and associated structures designed to treat sewage in the City
of Iqaluit since 1978;

“Sludge Management Facility” means the facility for the disposal and treatment of sludges
generated by the Wastewater Treatment Plant;

“Surface Drainage” means all surface waters resulting from the flow over, through or out of an
operations area and is collected by means of engineered structures;

“Use” means use as defined in section 4 of the Act;
“Waste” means waste as defined in section 4 of the Act;

“Wastewater” means the water generated by site activities or originates on-site that requires
treatment or any other water management activity;

“Wastewater Treatment Facilities” means the Sewage Lagoon and the Wastewater Treatment
Plant;

“Wastewater Treatment Plant ” means the engineered system designed for the containment
and treatment of sewage for the City of Iqaluit located adjacent to the Sewage Lagoon;

“Water” means water as defined in section 4 of the Act;

“Water Licence Application” means, for the purposes of this License, the totality of the NWB
Public Register opened as a result of the filing of the application dated January 2004,

“Water Treatment Plant” means the engineered system designed for the treatment of raw water
from Lake Geraldine Reservoir for the City of Iqaluit;

“West 40 Landfill” means a facility, designed to permanently contain inert solid waste
materials, in operation at the time of application (2004), the West 40 Landfill Northern
Expansion and the Sludge Management Facility; and

“West 40 Landfill Northern Expansion” means the facility designed to permanently contain
inert solid waste materials located adjacent to the West 40 Landfill.
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(Schedule H — Conditions Applying to Contingency Planning)

Schedule B - General Conditions |

1. The Annual Report referred to in Part B, Item 1 shall include the following:

a. The monthly and annual quantities in cubic metres of water obtained from Lake
Geraldine;

b. The monthly and annual quantities in cubic metres of any discharges from the
Wastewater Treatment Facilities;

c. The monthly and annual quantities in cubic metres of sludge removed from the
Wastewater Treatment Plant;

d. A summary report which includes all data and information generated under the
Monitoring Program, including the QA/QC program, in an electronic and printed
format acceptable to the Board;

e. A summary of construction activities conducted;

f. A summary of any modification and/or major maintenance work and/or demolition
work carried out and any associated structures;

g. A summary of all work carried out under the Managements Plans in accordance with
this Licence;

h. A progress report and revisions (if applicable) to any studies requested by the Board
that relate to waste management, water use or reclamation and a brief description of
any future studies planned by the Licensee including, an executive summary in terms
understandable to the general public, translated into Inuktitut;

i. Any addendums to the approved Contingency Plans and the approved Operation and
Maintenance Manuals;

j. A list and description including volumes, Spill Report Line identification number of
all un-authorized discharges, spills and summaries of follow-up action taken;

k. Any revisions to approved Closure and Reclamation Plan(s);

A summary of any closure and reclamation work undertaken and an outline of any

work anticipated for the next year, including any changes to implementation and

scheduling;

m. A summary of actions taken to address concerns or deficiencies listed in the
inspection reports and/or compliance reports filed by an Inspector;

n. Update on implementation of recommendation(s) from any Dam Safety Inspection
and/or Review;

0. A brief update on the implementation plan of all facilities within the scope of this
Licence including projected implementation and status of Phase Il of the Wastewater
Treatment Plant; and

p. Any details on water use or waste disposal requested by the Board by November
of the year being reported.

15[
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Schedule C - Conditions Applying to Monitoring

1. The Monitoring Plan, referred to in Part I, Item 4 of the Licence, shall include, but not

necessarily be limited to, the following:
Table 1 - Water Quality Parameters

Fractional Hydrocarbon,
BTEX (Benzene, Toluene,
Ethylbenzene and Xylene)

Test Group Analytical Parameters Measurement Units
Routine - R Alkalinity, Acidity, Chloride, mg/L
Carbonate, Bicarbonate, Total
Hardness, Hydroxide, Sulphate,
Total Suspended Solids (TSS),
Total Dissolved Solids (TDS)
Total Organic Carbon (TOC),
Total Inorganic (TIC)
pH (field and lab) pH units
ORP (field) mV
Conductivity (field and lab) uS/cm
Temperature (field) oC
Turbidity NTU
Effluent E Total Suspended Solids (TSS), mg/L
Temperature (field), oC
Conductivity (field and lab), uS/cm
pH (field and lab) pH units
Site Specific SS Chlorinated Paraffins, ng/L
LC50 Bioassay
ICP- ICP Metals Scan (Total) Al, Sb, As, Ba, Be, Cd, Cr, Co, mg/L
metal scan that shall include at a Cu, Fe, Pb, Li, Mn, Mo, Ni, Se,
minimum Sn, Ag, Sr, TI, Ti, U, V, Zn, Hg
Nutrients — N Ammonia-N, Nitrate-N, mg N/L
Nitrite-N
Total Phosphorus, mg/L
Orthophosphate
Biological -B Biochemical Oxygen Demand mg/L
Total and Fecal Coliform CFU/100mL
(colony forming units)
Potable Water - PW Fecal Coliform CFU/100mL
ICP Metals (Total and dissolved) | mg/L
Total Suspended Solids —~TSS
mg/L
Soil - S Total PCB, mg/L
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Table 2' - Water Quality Monitoring Criteria

E “
k- E| 2|2
g 2| 5%,
Test Group % X §- §. z
- -_ - U =
Station Location Phase W(::::: t(o:l'lrig::slt)ry e == | &
IQA-01 Raw Water Supply from Lake Operation R, PW MO Yes M |[L
Geraldine Reservoir at the Water R, PW A I
Treatment Plant Prior to Treatment
IQA-01(#) | To be provided in accordance with Part I, Item 4 for Lake Geraldine water levels. L
IQA-02 Final Discharge Point from the Operation B,N,E BiM Yes M L
Sewage Lagoon ICP, SS A L
B, N, E, ICP, SS A I
1QA-03 Influent to the Sewage Lagoon Operation B, N, E, ICP, SS A L
IQA-04 Final Discharge Point from the Operation B,N,E BiM Yes M L
Wastewater Treatment Plant ICP Q L
SS A L
B, N, E, ICP, SS A I
IQA-05 Influent to the Wastewater Operation B, N, E, ICP, SS A L
Treatment Plant
IQA-06 Sludge at the Wastewater Operation B,E, N, ICP M Yes M L
Treatment Plant
IQA-07 Surface Water entering the West To be provided in accordance with Part [, Item 4 L
40 Landfill site
IQA-08 Final Discharge Point from the To be provided in accordance with Part E, Item 17 L
West 40 Landfill To be provided by the Board following compliance with Part E, Item 17 I
IQA-08(#) | To be provided in accordance with Part E, Item 17, Part F, Item 10, and Part I, Item 4 for the entire West 40 L
Landfill area
IQA -09 Contaminated soils accepted at the | Operation ICP, S A I

West 40 Landfill site

" Table 2 may be modified by the Board and re-issued where necessary. Re-issuance is not considered an

Amendment to the application or Licence as defined in the Act.
? Frequency: MO=monthly during open water season; BiM=Bi-monthly, Q = Quarterly, A = Annually

? Responsible Party: I = Inspector, L = Licensee
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