Addendum to O&M manual — Kugluktuk Sewage Lagoon, May 2014

Sewage Treatment Facility O&M manual, May 2014
Prepared by: Nuna Burnside Engineering and Environmental Ltd.

[tem 1.2 Nunavut Water Board License

Current contents: License NWB3KUG0308
Replace with: License 3BM KUG 1520

ltem 1.4 Sewage volumes

Item 3.1 Overview

Current contents: The lagoon will be fenced
Replace with:  The lagoon berm is fully fenced with walkway inside the fence on the berm

ltem 3.3.1 Existing lagoon

current: The old lagoon has yet to be commissioned

Replace: The old lagoon has been decommissioned

current: the former lagoon will be desludged with the sludge transferred

Replace: the former lagoon was desludged and level gradients towards the wetland
Current: A decommissioning plan has developed.... the topography of the area
Replace: the old sewage facility has been decommissioned. Metal spillway has been

removed and berm materials were pushed to infill lagoon area and levelled.
Iltem 3.3.4 Gas under Synthetic Liner (1 paragraph)

Current: the remaining bubbles will not be removed......Operation of the lagoon
Replace with: remaining bubbles hopefully be removed through a maintenance work later

Iltem 3.7.2 Monitoring stations

Current: KUG-1 ..... KUG-4A ...... WS-4

Replace with:
Station Description Comments
KUG-1 Raw Water intake location at Coppermine River Volume of water intake annually
KUG-2 Solid waste run-off effluent sampling location sampling June-Sep and as available
KUG-3 Raw sewage deposition from truck off-load Volume of sewage deposition
KUG-3A Decanting location from sewage lagoon inside Sampling when decanting in plan
KUG-4 Effluent outfall from wetland to Coronation Gulf sampling Jun-Sep as available
KUG-5 Landfill and soil storage run-off towards wetland Sampling Jun-Sep and as available

Note: surface monitoring stations WS 1 — WS 4 were part of old sewage lagoon effluent quality control,
which are no more active since the old sewage lagoon facility was decommissioned.

ltem 3.7.3 (list# 4) Monitoring procedures
Current sentence starts:raw sewage samples will be collected.....several loads
Replace with: raw sewage sample collects from location at KUG-3A decanting inlet point

Prepared by: Shah Alam, MPE. Sep 16, 2020
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1.0  Introduction
1.1 Hamlet Description

The Hamlet of Kugluktuk (formerly known as Coppermine), is situated on Coronation
Gulf at the mouth of the Coppermine River. The Hamlet is situated on a rocky area on the
west side of the Coppermine River, at latitude 67°49'N, longitude 115°06'W, as shown on
Figure 1.

The community has a population of approximately 1,585 (2006), with an approximate 1.5
percent projected growth rate over the 20-year design period. Community infrastructure
includes:

« A water treatment plant, which draws water from the Coppermine River and stores it
for treatment

+ Trucked water to holding tanks in each building

+ A sewage lagoon which receives trucked sewage collected from holding tanks in each
building

« Sewage treatment was historically via an exfiltration lagoon to a wetland discharging
north to the ocean

+ A new lagoon and wetland treatment area has been designed

+ A Solid Waste Management Facility, which includes a bulky metals disposal area

« A contaminated soil pile, a waste oil and liquid waste storage area, and a battery and
other materials storage area next to the lagoon

«  Former honey bag pit next to the lagoon

+  Several rock and sand quarries

+ Diesel powered generators

« Two wind generators (one partially dismantled and the other currently off-line)

+ Barge landing area.

The Hamlet of Kugluktuk is predominately residential with a few small commercial
establishments including a hotel, several construction and contracting businesses, grocery
store, and a variety of other small businesses. Hunting and fishing in the traditional
manner is still a prime occupation for many of the inhabitants. Community buildings
include a high school, an elementary school, arena, swimming pool, Hamlet office, public
works yard, GN offices, and a police station. A layout of the entire community and
infrastructure is displayed on Figure 2.

1.2 Nunavut Water Board License
The Hamlet of Kugluktuk operates their municipal water, sewage, and solid waste

facilities under the Nunavut Water Board (NWB) License NWB3KUGO0308, dated July
15, 2003 (Appendix B). Part G, Section 1 requires that an Operation and Maintenance

Nuna Burnside Engineering and Environmental Ltd.
N-O 09755
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(O&M) Plan be submitted for the facilities in accordance with applicable regulations and
guidelines. This document was created to provide staff with O&M procedures for the
proposed Sewage Treatment Facility. An amendment to the NWB license is being
requested.

The O&M Plan of the Sewage Treatment Facility will be used in conjunction with the
normal operating procedures. This document provides a list of tasks and procedures that
will assist the Hamlet’s operations staff in the O&M of the facility.

This O&M Plan should be updated when the amended NWB license is issued.

1.3 Climate

Kugluktuk is affected by Arctic air masses, and experiences a maritime Arctic climate
characterized by short cool summers, and long cold winters. The mean annual air
temperature is -12°C. Monthly averages range from -31°C in February to 10°C in July.
Kugluktuk receives about 249 mm of precipitation per year, of which 134 mm falls as
rain between June and September. Prevailing winds are from the east in the summer and
from the southwest in the winter. The mean wind speed is approximately 15 km/hr.
Climate details are included in Appendix C. Tracking weather conditions will be
important during lagoon discharge in the summer.

1.4  Sewage Volumes

The Detailed Design Report (Nuna Burnside, March 2007) for the Improvements to the
Sewage Lagoon and Solid Waste Facilities determined the projected population,
associated waste requirements and sewage generation rates using information from the
Nunavut Bureau of Statistics. The tables with the detailed calculations are included in
Appendix D.

1.5  Health and Safety

Health and safety of workers and the public is the first priority while operating the
Sewage Treatment Facility. The requirements of the Nunavut Safety Act must be
followed at all times. All actions and operations must be undertaken with safety as the
first priority.

Template forms to assist staff in operating the facility, planning and costing the short
term and long term use of the facility are included in Appendix E.

Nuna Burnside Engineering and Environmental Ltd.
N-O 09755
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1.6  Training

Staff training is an important aspect of the operation of a Sewage Treatment Facility.
Staff must be adequately trained to follow this O&M Plan and operate the facility. This
O&M Plan is dependent on sufficient site specific training to allow staff to operate the
facility.

Nuna Burnside Engineering and Environmental Ltd.
N-O 09755




The Department of Community and Government Services, Government of Nunavut 4

Sewage Treatment Facility
Operation and Maintenance (O&M) Plan
Hamlet of Kugluktuk, Nunavut

May 2014

2.0 Sewage Collection and Delivery

The Hamlet of Kugluktuk provides trucked water and sewage services, as well as regular
solid waste pickup for the Community’s residents, businesses, and institutions.

The Sewage Treatment Facility operated by the Hamlet of Kugluktuk is located
approximately 5 km from the Hamlet (Figure 2). Sewage is collected daily by truck from
all the houses and occupied buildings with holding tanks, and discharged to the sewage
lagoon located to the west-southwest of the community.

The lagoon is designed to receive municipal sewage only. The discharge of other liquid
wastes is prohibited, unless it can be demonstrated that the waste quality will have not
deleterious impact on the Sewage Treatment Facility.

The Environmental Guidelines for Industrial Waste Discharge in Nunavut (Government
of Nunavut, 2002), provides a Decision Flow Chart for Managing an Industrial Waste
Discharge. It also includes schedules of comparative criteria for evaluating the liquid
waste.

Liquid wastes meeting the criteria are acceptable for discharge into the sanitary sewer
system (Sewage Treatment Facility). Liquid wastes that do not meet the criteria must be
pre-treated until they do, or be stored in the Hazardous Waste Storage Area for future
disposal at a licensed facility located outside of the community.

Nuna Burnside Engineering and Environmental Ltd.
N-O 09755




The Department of Community and Government Services, Government of Nunavut 5

Sewage Treatment Facility
Operation and Maintenance (O&M) Plan
Hamlet of Kugluktuk, Nunavut

May 2014

3.0 Operation and Maintenance of the Sewage Treatment Facility
3.1 Overview

The Hamlet of Kugluktuk Sewage Treatment Facility consists of two main components:

« Lagoon
«  Wetland Treatment System.

The facility operates by holding sewage collected from the community and trucked to the
lagoon for approximately one year prior to discharge to a wetland treatment area. The
discharged effluent migrates along an approximate 1.5 km wetland pathway to the ocean
at Coronation Gulf (Figure 4).

Monitoring points are located at the discharge point from the lagoon, and at selected
locations down stream including the final discharge point prior to entering the ocean.

The lagoon is sized to contain the annual volume of sewage in year 20 of the design life.
The wetland treatment system is designed to gradually become a more biologically rich
area, to provide natural biological attenuation processes as the discharge volume
increases year by year (Figure 4).

The lagoon will be fenced and the wetland treatment area identified with signs to alert
overland travellers. The wetland treatment area is not commonly travelled.

3.2  Sewage Collection Procedures

The following sewage collection operational procedures shall be carried out by the staff
of the Hamlet of Kugluktuk on a daily basis dependent upon weather conditions:

«  Household and commercial sewage holding tanks will be pumped out using a vacuum
truck and hauled to the Sewage Treatment Facility

«  Sewage from the vacuum truck will be discharged to the Sewage Lagoon, via a pair
of flumes designed to prevent erosion of the lagoon wall

« Daily waste volumes deposited to the Sewage Lagoon (and trip counts) shall be
recorded on the recording form attached in Appendix D

« In the event of an accident, a spill of sewage or petroleum products or a fire during
sewage collection operations, the Environmental Emergency Contingency Plan,
Hamlet of Kugluktuk shall be implemented (separate document).

Nuna Burnside Engineering and Environmental Lid.
N-O 09755
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3.3  Sewage Treatment Facility Design
3.3.1 Existing Lagoon

The existing sewage lagoon (Figure 3) is no longer in operation, and has been replaced by
the new Sewage Treatment Facility which was commissioned in 2008. The old lagoon
has yet to be decommissioned.

The former lagoon will be desludged with the sludge transferred to the Solid Waste
Disposal Facility for initial treatment in the landfarm followed by use as interim cover.

A decommissioning plan has been developed but is yet to be completed. The metal
spillways (flumes) will be re-used or transferred to the Bulky Metals Area. Once this is
completed the lagoon berm will be pushed over to infill the lagoon and maintain the
topography of the area.

3.3.2 New Sewage Treatment Facility
The as-builts drawing of the new facility are found in Appendix A.

Trucks will discharge sewage onto discharge flumes. The lagoon will gradually fill
throughout the year until mid-June of each year, when climatic conditions (Appendix C)
are suitable for discharge. Liquid discharge is through a diesel-driven portable pump.
The effluent intake hose shall be placed a minimum of 0.5 m above the bottom of the
lagoon to avoid uptake of sludge into the discharge system.

Discharge should begin when the wetland is sufficiently recovered from winter and
becomes biologically active (that is, when the vegetation has become green). The 300
mm diameter portable discharge line should be extended 300 m by the automatic reel,
and connected to the effluent outfall pipe. The effluent outfall pipe is a perforated 300
mm diameter 90 m long high-density polyethylene pipe which allows gradual seepage of
the effluent to the wetland area. The effluent outfall pipe sits on 300 mm of granular
material See Figure CNN-3 and CNN-4 (Appendix A) for location of effluent outfall
pipe and portable hose discharge line.

The wetland treatment area provides biological treatment of the effluent. A meandering
hydraulic path is created by the wetland to slow the flow of effluent to the Ocean.

The lagoon is designed for an operational capacity of approximately 126,000 m’ in year
20 of operation. Approximately 60 to 90 days (depending on pump discharge flow and
operational time) are required to empty the lagoon when filled to capacity. See Appendix
G for estimated time to empty lagoon volume based on sewage pump discharge flow.

Nuna Burnside Engineering and Environmental Ltd.
N-O 09755
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This must be accomplished during the 120 day discharge window between mid-June and
mid-October when conditions are optimum.

The lagoon will be desludged when the sludge level reaches approximately 0.3 m thick,
which is estimated to occur in 5 to 10 years. Over the 20 year design life, desludging
would be needed on two or three occasions.

The following procedures will be followed for decanting:
+ Inform the NWB a minimum of 10 days prior to the planned discharge period
+  Approximate mid-June — evaluate ice and wetland treatment area conditions

+  Once favourable conditions have been achieved, the portable pump and intake and
discharge lines should be set up and effluent pumping should begin

Discharge will flow through the portable sewage pump and 300 mm discharge line
into the effluent outlet diffuser pipe. It will then seep into the wetland treatment area
through the perforations in the effluent outlet pipe. The wetland treatment area is
designed to slow and spread the flow over a wide area and through multiple channels,
to maximize flow paths and minimize flow depths

«  Monitor the discharge and wetland treatment area for water quality parameters

«  Keep pumping the effluent until water depths have reached approximately 600 mm.
Discontinue pumping prior to freeze up and prior to the wetland treatment area
becoming biologically inactive.

During the discharge period reduce the discharge rate or stop the discharge during high
volume storm events that could cause flooding of the wetland treatment area and
overland flow. Re-start discharge when water levels return to normal.

The lagoon has been sufficiently sized, so it is unlikely that there will be “flow through”
of raw sewage from one end of the lagoon to the other during the discharge period.
Monitoring of the Sewage Treatment Facility and reporting will meet NWB license
requirements.

The facility is designed for a minimum of 20 years of operation based on population
growth projections. Maintenance, including de-sludging is scheduled when sludge
thickness reaches 0.3 m throughout the 20 year period. When de-sludging is required,
effluent levels must be reduced to the sludge line in order to allow removal and treatment
of sludge.

Nuna Burnside Engineering and Environmental Ltd.
N-O 09755
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3.3.3 Monitoring of Interior Berm Temperatures

Thermistor strings were installed in four locations in the sewage lagoon dyke to measure
the temperature of the interior of the dykes and to monitor the permafrost regime in the
dyke structure. See Figure 1.0 in Appendix A. The thermistor string is able to sense the
ground temperature at one meter intervals for the full depth of the dyke. The multi-meter
provides measurements in ohms, which is then converted to a temperature value based on
a conversion chart.

Monitoring of permafrost in the berms should be down in the middle of winter and the
middle of summer. The expectation is that the permafrost will move up into the dykes
over time, and there will be some thawing of the permafrost under the lagoon because of
heat from the warm sewage. Based on records from the thermistors, the permafrost has
moved into the dyke bottoms. Continued measurements of dyke temperatures are
recommended. See Appendix G for the berm temperature recording form.

3.3.4 Gas Under Synthetic Liner

Gases bubbling under the liner from the melting of the permafrost have caused the liner
to bubble up in several locations. The liner of the lagoon was torn prior to its full
operation, causing water to seep under the liner. Along with the thawing out of the
permafrost, the leaks have created wet conditions under the liner, which make piping off
gases difficult. Through the installation of a suction line as an underliner drain, some air
bubbles have been removed from the underside of the liner. The remaining bubbles will
not be removed as they do not impede the proper operation of the lagoon.

The underliner drain that was installed consists of a 75 mm suction line placed inside a
carrier pipe. Along the interior downslope of the dyke, the pipes were covered with a 60
'mm HDPE liner which was welded to the existing lagoon liner, to protect the system
from ice damage. The suction line was inserted under the liner by cutting a hole in the
existing liner and providing stone bedding. The portable pump used for lagoon discharge
should be attached to the suction line, and the liquid under the liner should be discharged
to the lagoon. See Figure 2.0 and 3.0 for the suction drain line detail.

Nuna Burnside Engineering and Environmental Ltd.
N-O 09755
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3.4

Sewage Lagoon Operational Procedures

The following operational procedures shall be carried out by the Hamlet of Kugluktuk,
during lagoon decant operations:

3.5

The Hamlet of Kugluktuk shall advise an Inspector and the Nunavut Water Board at
least 10 days prior to starting the decant operations of the sewage lagoon

Household and commercial sewage deposited to the Sewage Lagoon shall be pumped
to the wetland treatment system via the portable discharge line and effluent outlet

pipe

Effluent discharging shall occur between mid June and mid October, dependant on
weather conditions

During effluent pumping, the portable pump and all discharge piping shall be
inspected daily for defects or blockages, and repaired immediately as necessary

During pumping operations, effluent quality monitoring shall be undertaken in
accordance with the terms and conditions outlined in the NWB water license, or at the
direction of an Inspector as defined in the Nunavut Waters and Nunavut Surface
Rights Tribunal Act

Upon completion of pumping operations, the pump shall be shut off and the portable
discharge lines shall be collected using the automatic reel. The lagoon berms shall be

inspected, and any required maintenance performed

Monitoring and inspections will occur as outlined in the NWB license and described
in this O&M Plan.

Periodic and Seasonal Maintenance Procedures

The following procedures shall be undertaken by the staff of the Hamlet of Kugluktuk
during periodic and seasonal maintenance operations at the Sewage Treatment Facility:

The roadway and truck pad shall be maintained by snow clearing in the winter and
surface grading in the summer, with any defects repaired as necessary

Berms and fences shall be inspected monthly

Ditches and drainage channels shall being inspected for erosion (once per month)
during the summer, and repaired as necessary

Nuna Burnside Engineering and Environmental Ltd.
N-O 09755
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« Site warning signage, which identifies the boundaries of the Sewage Treatment
Facility (i.e. Sewage Lagoon and the Wetland Treatment Area) shall be inspected
monthly, and repaired or replaced as necessary

+  The discharge flume/spillways to the Sewage Lagoon shall be inspected for damage
or displacement monthly, and repaired as necessary. The vehicle stop bollards
located between the truck pad and the discharge spillway are particularly important

+ Any airborne litter shall be removed from the Sewage Treatment Facility to the
Hamlet landfill in the Spring and Autumn, or as required

« Any places where the liner is exposed will be examined after pumping operations

« The Sewage Lagoon shall be inspected following pumping operations, to determine
the thickness of sludge which has accumulated in the lagoon since the previous
inspection

+  Desludging of the lagoons shall occur as required, based on the sludge thickness in
the lagoon.

Forms to assist site staff in conducting the inspections and data recording are included in
Appendix E.

The activities described above shall be completed by the staff of the Hamlet and details
of any repairs shall be reported in the Annual Report submitted to the Nunavut Water
Board, in compliance with the Hamlet’s Water License.

3.6 Wetland Treatment Area

The wetland treatment area is an integral part of the Sewage Treatment Facility. It
consist of a meandering stream and wetland pathway, that reaches across the raised beach
tundra a distance of approximately 1.5 km between the lagoon and Coronation Gulf
(Figure 3). Monitoring of the existing wetland down stream of the existing lagoon has
demonstrated that, even with raw sewage discharge in 2005, the wetland was providing
adequate treatment such that the NWB license requirements were being met before
discharging into Coronation Gulf. The wetland treatment area for the new Sewage
Treatment Facility is designed to increase in capacity for treatment slowly as the volume
of discharge increases year to year. Continuous monitoring will allow ample warning if
maintenance efforts such as diverting some of the flow into adjacent drainage systems is
required.

As shown on Figure 4, there are several small drainage systems that could be used to
expand the wetland treatment area if required.

Nuna Burnside Engineering and Environmental Ltd.
N-O 09755
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The proposed system operates as follows:

+ Discharge of clarified sewage from the lagoon (retained from October to June)

+ Discharge from the lagoon when climate and vegetation conditions are optimized

+  Controlled discharge with monitoring

« Additional areas are available to further expand the flow path (Figure 4), if required

+  Monthly monitoring at four sampling stations in the wetland treatment area to closely
monitor impacts (Figure 3)

+  Monthly collection descriptive data and measurements during discharge (refer to the
Monitoring Plan and QA/QC Plan)

«  Signs to alert the public and identify sample locations

Wetland treatment area maintenance, if required, would consist of the following:

+ Enhancement of ditches to alter or lengthen flow paths

«  Construction of exfiltration berms to slow the flow and lengthen the flow path

« Diversion of a portion of the flow into adjacent small drainage systems to expand the
wetland treatment area.

The operation of the wetland treatment area is based on continued close monitoring at the
four stations along the length of the flow path. This will provide ample forewarning of a
potential problem such that maintenance measures can be implemented.

Nuna Burnside Engineering and Environmental Ltd.
N-O 09755
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3.7  Sewage Treatment Facility Monitoring Program
3.7.1 Water License Requirements

As outlined in the NWB water license, regular monitoring of the effluent from the
Sewage Treatment Facility is required. The Monitoring Program is to include effluent
samples collected at various places including the Final Discharge Point of the Wetland
Treatment System, during the months of June to October, inclusive. Effluent samples
collected shall be analyzed for the following parameters:

-+ Biological Oxygen Demand (BOD) +  Faecal Coliforms (FC)
Total Suspended Solids (TSS) - pH
+  Conductivity + Nitrate and Nitrite as Nitrogen (NOs-
NO2)
+ Oil and Grease (OGGQG) (Visual) « Total Phenols (Total-P)
+  Magnesium (Mg) » Calcium (Ca)
«  Sodium (Na) +  Potassium (K)
+  Chloride (C1) «  Sulphate (SOy)
« Total Hardness + Total Alkalinity
+  Ammonia as Nitrogen (NH3-N) « Total Zinc (Zn)
«  Total Cadmium (Cd) « Total Iron (Fe)
+ Total Cobalt (Co) + Total Manganese (Mn)
+  Total Chromium (Cr) « Total Nickel (Ni)
Total Copper (Cu) + Total Lead (Pb)
+  Total Aluminium (Al) « Total Arsenic (As)
« Total Mercury (Hg) » Total Organic Carbon (TOC)

Additional analytical parameters, which could become a requirement of the NWB water
license or be requested by an Inspector as defined in the Nunavut Waters and Nunavut
Surface Rights Tribunal Act. Other parameters can be added as needed.

Sampling completed by the Hamlet of Kugluktuk shall be in accordance with the Hamlet
of Kugluktuk Monitoring Program and Quality Assurance/Quality Control (QA/QC)
Plan, which has been prepared as a separate document.

A monitoring station will be established at the point where raw wastewater is off-loaded
by the sewage trucks. Monthly and annual quantities of raw wastewater offloaded will be
measured and recorded in the official operations logbook on a form similar to that
presented in Appendix D.

Nuna Burnside Engineering and Environmental Ltd.
N-O 09755
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3.7.2 Monitoring Locations

Monitoring stations are displayed on Figures 3 and 4. Monitoring stations from water
quality parameters for the existing lagoon will continue to be used. The following is a
description of each monitoring location as outlined in the requested amendment to the
NWB license:

Kug-1 Raw water supply (not part of the Sewage Treatment Facility)

Kug-2 Existing downstream sampling point for the existing lagoon (will be replaced
once new system is operational)

Kug-2A  Proposed discharge sampling point from the landfill retention period (not part
of the Sewage Treatment Facility)

Kug-3 Previous raw sewage sampling point

Kug-3A Raw sewage discharge sampling station for the new lagoon
Kug-4 Previous lagoon discharge sampling point

Kug-4A Lagoon discharge sampling point for the new lagoon

WS-1 Surface water monitoring station in the wetland treatment area. Upper portion
of wetland immediately downstream from lagoon

WS-2 Surface water monitoring station in wetland treatment area

WS-3 Surface water monitoring station in the downstream portion of the wetland
treatment area

wS-4 Final Effluent Discharge Point from the Sewage Treatment Facility at the
point of discharge from the wetland treatment area not Coronation Gulf. This
is the point at which the facility must meet the establish effluent quality
criteria for discharge.

Signs will be erected to mark each location and alert the public.

Nuna Burnside Engineering and Environmental Ltd.
N-O 09755
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3.7.3 Monitoring Procedures
General monitoring procedures are as follows:

« Sludge measurement — sludge measurements will be taken with a “sludge judge”,
which is an approximate 2 cm clear tube, which is pushed into the sludge and
withdrawn and measured. Sampling will take place at the discharge pipe concrete
retaining wall

«  Water levels — water levels will be measured from a fixed point on the concrete
training wall :

» Lagoon discharge samples will be collected from the small pond that will form
downstream of the effluent outlet pipe

+ Raw sewage samples will be collected from the base of the input flume, after several
consecutive loads have been dumped to obtain a representative sample of several
loads. Samples will collected using a pole with bottle clamp

«  All other samples will be collected from designated surface water sampling stations.
Refer to the Monitoring Plan and QA/QC Plan document for sample collection and
handling details.

3.7.4 Monitoring Results

Results of analytical testing and monitoring are to be recorded on a regular basis by the
Hamlet’s operation staff. Copies of the analytical certificates and Chain of Custody
forms are to be kept for future reference to determine the effectiveness of the treatment
facility. The monitoring results will be included in the Annual Monitoring Report.

3.7.5 Abandonment and Restoration

Part G of the Water License (Appendix B), requires the submission of Abandonment and

Restoration Plan at least six months prior to abandoning any facilities and construction of
new facilities to replace existing ones. This Detailed Design Report provides the required
information for the exiting facilities.

The Sewage Treatment Facility consisting of the lagoon and Wetland Treatment Area,
has been designed to meet the required 20 design period. It is expected that it could
continue to operate for a significant period of time beyond 20 years. Desludging on a
regular basis would extend its life as it approaches year 20. Once sewage volume
exceeds the capacity of the lagoon, the lagoon can be expanded or an additional lagoon
constructed. As shown in Figures 2 and 4, there is a large area to the northwest where a

Nuna Burnside Engineering and Environmental Ltd.
N-O 09755
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new lagoon could be located. In addition, there is significant land area consisting of
small drainage streams among raised beaches, which could be further developed to
increase the size of the wetland treatment area.

The Sewage Treatment Facility O&M Plan provides details for site staff. The O&M Plan
includes a short term and long term planning process, which would prompt the Hamlet to
prepare for expansion and closure as the facility reaches the later years of its design life.

Nuna Burnside Engineering and Environmental Ltd.
N-O 09755
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Emergency Response and Contingencies

In the event of an emergency, guidance regarding containment and site emergency
response can be obtained from the following sources (Table 1):

Table 1: Emergency Contacts

16

Contact Location Telephone Fax Number
Number

AANDC - Iqaluit (867) 975-4550 (867) 979-6445

Water/Wastewater

Resources Manager

Hamlet of Kugluktuk — Kugluktuk (867) 982-6500 (867) 982-3060

SAO

Government of Nunavut Cambridge Bay (867) 983-4125 (867) 983-4123

(Regional Engineer)

Environment Canada — Igaluit (867) 975-4644 (867) 975-4594

Inspector

Fire Department Kugluktuk (867) 982-2222 (867) 982-3407

RCMP Detachment Kugluktuk (867) 982-1111 (867) 982-3390

Community Health Kugluktuk (867) 982-4531 (867) 982-3115

Center

Contingency plans are designed to provide site staff with direction and options when
there is an unexpected event or accident.

The Environmental Emergency Contingency Plan, Hamlet of Kugluktuk (prepared as a
separate document) provides procedures and direction in the case of a spill or accident.

As outlined in the Contingency Plan, the health and safety of workers and the public are

the first priority.

Nuna Burnside Engineering and Environmental Lid.

N-O 09755
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5.0 Reporting

The Nunavut Water Board License on Part B: General Conditions include the
requirement to file an Annual Report with the NWB no later than March 31 of the next
calendar year. The report shall include:

« Tabular summaries of all data generated under the "Monitoring Program"

+  The monthly and annual quantities in cubic metres of freshwater obtained from all
sources

+ The monthly and annual quantities in cubic metres of each and all waste discharged

« A summary of modifications and/or major maintenance work carried out on the Water
Supply and Waste Disposal Facilities, including all associated structures

+  Alist of unauthorized discharges and summary of follow-up action taken

« A summary of any abandonment and restoration work completed during the year and
an outline of any work anticipated for the next year

« A summary of any studies, reports and plans (i.e. Operation and Maintenance,
Abandonment and Restoration, QA/QC) requested by the Board that relate to waste
disposal, water use or reclamation, and a brief description of any future studies
planned

« Any other details on water use or waste disposal requested by the Board by
November 1% of the reporting year.

The format of the NWB Annual Report is included in Appendix D.

The creation of the report can be greatly simplified by staff regularly filling in and filing
the Site Forms included in Appendix D. The forms include:

«  Form 1 — Monthly Sewage Delivery Log — describing the day to day delivery of
sewage and site activities

»  Form 2 — Monthly Sewage Treatment Facility Inspection Form — to document the
inspection and observation of the site operations and infrastructure

+  Form 3 — Effluent Discharge Log — to document the decanting of the lagoon during
the 120 day discharge period

Nuna Burnside Engineering and Environmental Ltd.
N-O 09755
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« Form 4 — Sewage Treatment Facility Planning Form — which provides a list of items
to be discussed by the site foreman and Hamlet Council related to short term and long
term sewage handling and treatment decision making.

In addition to these forms, there would be sampling information and analytical data
collected. The Monitoring Plan and QA/QC Plan (prepared as a separate document)
outlines sample collection and analytical data handling protocols. Using the forms and
following the procedures provided herein should make submitting the annual monitoring
report relatively straight forward.

Nuna Burnside Engineering and Environmental Lid.
N-O 09755
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6.0 Summary

This Operation and Maintenance Plan (O&M) has been prepared based on the proposed
new design for the Sewage Treatment Facility.

A Sewage Treatment Planning Form has been included in Appendix D, to assist the
Hamlet in tracking and evaluating the various aspects of the Sewage Lagoon Treatment
Facility including costs and long term planning.

Appropriate training for site staff is necessary as part of the implementation of this O&M
Plan. This document should be reviewed and updated annually, and whenever the NWB
Water License is amended or new relevant legislation is issued.

Nuna Burnside Engineering and Environmental Ltd.
N-O 09755
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75mm SUCTION DRAIN PIPE
INSIDE A CARRIER PIPE
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EXISTING LAGOON LINER

EXISTING INSTALLED
60mil HDPE LINER \

- ‘v"; \VAVAV A v VAV VAV AW AW,
LR KL LR R R KRR R I KK IR LKL LKLY

SECTION A—A
N.T.S.

THE HAMLET OF KUGLUKTUK

n&o%/.\ BURNSEDE SEWAGE LAGOON

NUNA BURNSIDE LD o Ky 106 UNDERSIDE LINER DRAINAGE SYSTEM
106 B SCURFIELD BLVD, WINNIPEG, MB. C
' ' SCALE: DATE: PROJECT No: DWG BY: CHK BY: FIGURE:
TELEPHONE:. 204~949-7110 FAX: 204—-949-7111 NTS. AUG 30, 2011 N—O 09755 C.G. GP.
Aug 30, 2011 — 3:21pm

X:\Office\Files 2005(E)\N-0 09755 Kugluktuk Sewage & Solid Woste\700 Drowings\Record Drawings\FEO09754 SL ~ UNDERSIDE LINER DRAINAGE SYSTEM 110830.dwg




———tar AR b wew

Bx2VLIA dnd =15 $5260034\sEuueig pioou\ebuacua  00L\RISOM FINS F 080435 AMANBRY  gRZ60 O—r\(I)S00Z SILASSHION X

.M.E .0.2._; S6460 .Mul._”h 3M0dd s00e 02 ..:.W_u.nrqmu .m.F.Z.mu_<Om LLLL—BYE—Y0Z XVd 0L1L—-B¥6—¥0Z 3NOHJITEL
8 MHO A8 OMg ON 20370 . - 91 ACH VOVNVI ‘8 '‘O3dINNIM 'OATE di3LMn0S 8 8ot
ONIdid ANV dWNd 3J98VHOSIA ‘a7 30ISNYNG NVOIIN

NOOOVT IOVMIS MQ._.mszmu/_J\muWWu/_

ANLANTONN 40 LITAVH 3HL

.m;uz
NOILO3S SSO0dO Fdid NOILONS

ALIMVTIO 404 NMOHS LON 3FON34
‘410N

NOOOVT 40 WOLLO8 OL MNIS TIm ONNOYD ONILSIX3
JSOH OS JQ31HSIEM 38 OL 3ISOH NOILONS 40 aN3

NOLLOE ® S3dOTS JAISNI NO dANIT DILIHLNAS
JSOH NOIWINS F18vX3Nd We's

R TR STRURT, T — — — = -

5 7 T R T T T T S TN T N ST o e N I S 7o S T
Ll 7 S AR A AR AR A R AR R R € ’ o
A N A A A A A A A AT
v R N L X S L S P P 2 N ey P
o AN IS NSNS
o I N N N N NN DN N [
G A AN A AT 2
G NN S
R NN o
Feo e LGNNI
3SOH 39YVHOSIA R
,LﬂhW|mvw
diWNd 39vM3S e
JILNNOW yTIVHL -
- 000g




M idvva BURNSIDE

Appendix B
Climate Data



0 xipusddy c@wwo paleIaq Z28020/HodeN/YS L60/4/G002/

ST/v66T 6e/T861 jL0/es6T |zr/T86T | o1/E861 0£/086T |+£0/066T|12/1861 . (pp/AAAA) 33eq
8'vT €T 8'8¢ L'ES S'0E 9 T'6 (uw) uonexidpPaid Alted awd.a3x3
}.st/vesT: 6g/186% | TT/T ; ,
H VR | o - LG ) f1RAMOUS
+T0/LL6T] LT/T00Z [80/086T {/0/E86T N.n\MTwmﬂ 01/e86T | €1/£861 |L2/766T |£2/086T I+T0/8L61§+90/8L6T+10/8L6T nﬂﬂ\>>>>u ﬂumﬂ
0 e €61 8'8Z LES S0 vLT 9'0Z 'L o 0 0 ' (ww) jejurey Ajleq awaax3
2 fee 7 Wes - (AUD);PUBFUON 3e; !
o) 214 61 (w3) yidaq z_o:m :m.vuz
o) “-fge - . joT . (u)/yidsaa mous -aBesaay
5 revz  Is11 9Tt (ww) vonendpeig
O . J8's9r . “jo'BT - NL'6T ... (W) jjejmous
o} SEET 0 0 (urw) jregurey
mﬁ\mmmﬁ £0/€861 |90/886T [10/466T §10/0007 }ST/686T | ST/966T |¥e/b66T ]90/000Z §7¢/666T |.L0/086T (pp/AAAA) =zed
LT i8'C H'ET 9'2¢ 6T 6"vE 1°1e 8'61 143 1°0- T 8'0 (0) wnuxen swa.nx3
2 JJose e Wil Allea
4. o} LA YA L'GT- - (De) E:E_xuz Anea
5 N G .. uone|ARa: pie
o] G°'GZ- - §9°6T- TL- (Do) aBeIdAY Ajleq
spoy J. 4eak | oea . | aon |- Ho reanjeiodwo) ;eameradwo L

u:>m==z SIMBNBN>|jE5° 3699 095j0Io jeam Sl Mmm]-dny Aq papiaotd uonewaoju|
¥npn|bny| J0j} sfewioN ajewld
g xipuaddy




2 xipusddy uBisaq paEIRa ZTE0LOMHOIRN/YGL60/4/500T/ T

5 Two 67 =<

o} ST°0 81°0 S5°0 600 o  jo oo Ve I AN 0 {voo €10 wd 0 =<

o) _feg0 16'0 1T 280 $0°0 0 170 98°0 £8°0 SE0 §9'0 250 wo g =<

) . 1°0T RS A L0 }60°0 ot sy v'6 foor 86 v'6 Wwi.Z0 =<

) , . . o :Iesmous Y sheq djjepmous yum sAea

5 S A P oo fezo 00 00 0 0 0 0 0 W §7 =<

2 1o 0 60°0 so'0 JE¢D, 8.0 £1°0 . f8t'0 |0 0 0 0 QT =<

2 0 0 £7°0 6'T. v'T 9z §9°0 £2°0 $0°0 0 0 0 ww g =<

o) 0 500 61 yoT . iscr.  fror ¥'9 1T |se0 0 0 0 ww 2°0 =<

. . N L L . :llejurex wam sAed Higjujey Wim skea
it _

N 791 9'9 62°0 0 0 0 0 50°0 L'y 591 81 1°02 20 0E - >

o] 6'LZ 0z > 0 o 0’ 0 N A W8T '8z - (49T fese ) o " D0 0T->

o) 6'0€ 9'87 9'bT 60 0 0 60°0 87T tsz 6'0€ 7'8¢ 60 , Do 0T~ >

o) 1€ o€ e 9'8 65'0 0 1S LT g6z (1€ £'82 1€ Do T->

2 1€ o€ £0€ 91 £ 0 1Tt 1°0€ 0€ 1€ £'ee 1€ D6 0 =>

2 1€ 0€ 60E L 9L 27 - jeoe 810€, o€ 1€, | GEIA A Do T=>

3 0 0 1£°0 ¥1 e 1€ ezt $6°0 0 0 0 0 D00 <

’ - o . .sheq nau:uu.m.%ﬁ,._p:ﬂ_. wnwnn yym skeq

2 o 0 i RS OO CO O O O T 0 e - . e -

o) 1o 0 N 0 9Z'0 60'0 0 0 0 20 0E <

o} 80°0 fo o _ fezo. e o fsm. e wofp 0 . -..D0 0T <

o) 800 o 0 ¥'S . 8'0¢C 95T 2 0 D6 OT <

o} ' fsoo ©  [st'o 6z ;s e fret To]ese. ) “lsoto BE R L D0 <

o) 6°0€ 96z |T'ET 5T 0 0 1 g8z . jie 30 0 =>

) ' : C L e ramededwel, wnuwxew ym sheq :ainjessdwal wnwixey Yiim sikeg

. InABUNN YBR[y /E3 00 33 99101o U eoM aJe i[> MMM]-d[Y Aq papiaold uoneuiogu|
o ynpin|bny Joj sjewWION djewt|d
g xipuaddy



9 xipuaddy ubtsaq paleeq ZZE0.L0MHOdON /S L60/4/5002/ 1

i

?zu 1 o 70 50 0 zo - o 0 £0 z0 80 au/unj £9 =< SPUIM M shea
o} rAt4 6'0 £ FAL SR =Y} 0 110 {90 6:0 /1T 14/un) TS =< SPUiM ylm sieq
©imn MN MN MN MN M MN . £l MS 1SNH WNWIXeRW JO UONIJIG
"9z/ca61 .| S0/b66T |.L2/286T | 8e/ga6T | 0i/xsel|cz/861 |+11/2661 91/%361 . 90/ A . (PP/AAAA) 2100
0T : v Bl 68 BB i 90F : L © - '-poads isnD wnwixew

‘.

,uuonm »_,‘_am_._ ErE_xms_ k04.=o_uuo.w_n_
S (pp/AAKA) o3e@
e P3dS AHNOH WINWIXEW

MN
SZ/EV6T | 6T/v66T. |.£2/286T",

£6  J€8 08'.

i
\

5 1 Ims - Ims MS
2 413 89T P41

MS . uorpaaig Juanbaly 1S0W
(y/w) paads
IPUIM IPULAA

o ] 02 =<

o} 1€ Jose I gees o 0 . e - jgee jger 0 |re- TE o 0T =<

o) 1€ 1°6T 8'LT L0 0 0 "9 19z - |6'6¢ TE 1€ wd g =<

o) ig 662  [si5T - T 0 N 4 8°6 0g. i€ . o ' L uD T =<

. A L 5 A ' iiyideg mous yum sheq;:yadeg mous yijm skea

i 0 0 v00  Jeeo  fpoo oo lo  fo o I i ww §7 =<
5 | 80°0 . {S0°0 ze0 | fwco-  feco | fsco-. furo. lsvo-  fero 0 o . oo _ L uiu QT =<

D £€°0 81°0 LT fez <2 XA X T S X 720 £'0 : , ww § =<

o) v'6 0T, svT dezt . Jover- 70T vl €L 68 . |01 T'6 9'8 . wwgg=<

:uonejdmaid yum sieq suonelndpasd yamm sheqg

nAeun JMbnj| NY/E5°5 59 0JJJOIBJES A S RO MMM - dTIY Aq vmv_>oa.:o_yaE._ouE_
: ¥npinibny 1oy sjeulIoN sjewl| s’
g Xipuaddy



“fo- . 0. oo o t O 10" ¥ “OF-=& XoplwnH yik shea

o) o 1o To To 10 0 ) 0 SE =< XOPIWNK yam sheq
2 0 0 0: R[] oo qs0 o Joo 40 - o . .o . . 0£ =< Xopiung yiim sieg
. p2/666T J€0/S86T 00/8861 IT0/b66T J20/7667T | ST/686T1 |52/966T |+T/b66T 187/S66T 1¢7/666T [L0/086T 191/1861 (pp/AAAR) :yeq
5'1- fAxA £zt x4 grog  |s'oc £0¢ 86T 6L  leo- L1- €0 X2p1uUny 3WAX3

o . N . IXOpJUNH IXapuny

R T0/1861, 1.50/000Z " (PB/AAAR) 23eq

o) I . Ive . R

! 1
E) 8Tt 181 e |96 rey €75 TLy 8t 8'vE " sanoy 3uBitkep ajqissod 4o o)
o) 1'6 3 11T 9"z N AR 2T ARGARE X -TARE |- , sigeansesur yym skeq
o) L'6T 25 AT TETT 6TVE PV 2N VA T4 8191 8's5s SANOH [e301
RN . L . :ouiysUNS JYBLIG: FBUIUSUTIS 1UBLE

o) YRYET |9TCIT  |ESL 955v. - |e'edzi < 68z ‘lose - Ne'1EL Joover, sjzeer TEWT Do 8T Mofog
o} p'sser fS Te0r  |Tss9 9'59€g 8'S6T T'SPT JEL6T 6'829 LbTT §TL0TT JTOZET Jo ST-MmoOPPg
o) v'00TT  1S'T88  JTrpes  4eL1e 87, |1'8E 2651 bLb £'T60T 185901 .§T'SOTT Je OT MoJog
3 516 S'1EL S'SLE 198 6 51 rArA] L'07€ L'LE6 SYT6 0707 Do § Mojeg
o) y'o6L 15185 vsee 851 0 0 19 8'LL1 L7Z8L 1ees . lzsss Do.0.MOJ5Y
o) 0 0 TS £007 6'vLT  |TTEE 9'09T bT° 0 0 0 Do 0 @AOqY
o) 1o 0 €0 90z |rezy  fessr 295 et o Ao o 0 Jo 5:3A0QY
o) To 0 0 £ L'LE. £09 8'el 10 0 0 0 0 .Do OT @A0QV
o) 0 0 0 Jo Toes x4 R ) [ ~lo 50, -fo Do ST 9noqy,
o) 0 0 0 0 1€ 90 - o 0 0 0 Jo Do 8T @A0QY
o} 1o 0 0 1o 1o o . 0 0 0. . 1o 0 o Do HZ BAOQY

:skeq eaibeg isheq.api63q

INARUNN JAIBABNY[E5 00 99 00 JOIaJEoM oJe W0 mmm[: dijy Aq papiaoad uoneuiioju

¥npn|Bny| 10} SjewlIoN ajetljd

g xipuaddy



0 xpuaddy ublseq pajiereq ZZe0L0/H0dRN/pS L60/A/S00T/ T

a 1°6L€ 9'g¥s | TPES Y LLY 69Tt L'99% T'6S€E §'1ZE v'S8¢ 9'60€ Sypua3 0T 03 8
a 8'0v1 668 £'S0T-  |o'SST.* j18T £'90T. . {€'02T - {S'TET 8:0ET . {9ET, syjuay.Z 03 £
a €°00¢ S°S0T °08 T TTT T'9vT TLT 970t 062 +°86¢ SyQua3 z 03 0
. L 4noy) Junowy pnogy
a’ €019 ]6'829 - unj 6 <
a 6'L6 901 6'7Z1 unj 603 T
a 811 T'6 B CXE I . T >
! , im sunoir) AMdisia‘(yim sanoy) AXinaisia
n..._. BT’ g
o] 8°'T0T L7107 S*10T £°101 (ed)) 2unssaid j9Aa7] e9S Sfelaay
o) S'T0T 10T 10T {T0T (ea) 2inssaid uonLIS BHRIDAY
X I . b | IDINISS0Id 12INSSIId
# i e . ] : ,.
. £'8L I8 le'v8 6sL |89 ) 7L b8 £8 8L (%) LST00ST - AUPIUNH 2ANE[RY 26e.5AY
2 8L 518 8.  fess 618 d1'v8 . Jv'e8 . |BiE8 8L (%) 1510090 - AUpjunH sApeley,s6e1any
o] 1°0 RT°0 $°0 9°0 6'0 T 40 0 Z'0 1°0 M (ed)) 21nssald unodep sBesaay
L g o 3 |7 AppIwng Appwng
"y 8T {18 i 1o 0 1o 0 . Jors.F Clezvi o feer fgtie - 0F= > D purm yiim sheq
2 | e 881 ¥'T 0 0 0 0 T LT LT £'5¢T v'8Z o€~ > IIIYD PUIM YIm sheq
o) Jeoe T/ |S0T z'0 {0 o fo 8%, . 5S¢ ¥"0L 1'82  -jL°0E 0Z- > IIYD PuIm UIm sAeq
60/v861 | sz/s86T | zz/o66T |Sz/zesT |6z/s66T {17/586T |60/8¢6T §v0/€86T {v0/6461 |S0/6£6T JTT/S86T §92/066T (Pp/AARR) 3eq
§'19- 15~ 59b-  J6'TT- 81T~ z'9- 9'GT- L°6E- b5~ 59- dvvo- £'99- HIUD PUIM DwoxXI

it
o

YD PUIA TIIUD PuIMm |

NNPN|Bny] 1o S|ewIoN ajewi|) |

g xipuaddy

InABUNN SMIBNIBN3/E9-0b 59 9o1]J0ISJEaM STE WD MMMISaTY Aq pepirold uoneutiou



Misva BURNSIDE

Appendix C
Projected Water Requirements and
Sewage Generation Rates
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Appendix D
Site Forms
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M isa BURNSIDE

Appendix E
Annual Monitoring Report Forms



NWB2(insert)

NWB Annual Report Year being reported: u
License No: [ |lssued Date:
Expiry Date:

Project Name: | . - |

Licensee: | I

~ Mailing Address:

~ Name of Company filing Annual Report (if different from Name of Licensee please clarify
relationship between the two entities, if applicable):

General Background Information on the Project (*optional):

Licence Requirementé: the licensee must provide the following information in accodance
with

vt [ ]otea [7]

Water Source(s): - |
Water Quantity: - Quantity Allowable Domestic (cu.m)

Actual Quantity Used Domestic (cu.m)
Quantity Allowable Drilling (cu.m)

Total Quantity Used Drilling (cu.m)

Waste Management and/or Disposal
[1solid Waste Disposal
| Sewage
|:] Drill Waste
] Greywater
D Hazardous
. [Jother: |
Additional Details:




NWB2(insert)

Spill No.: - |(as reported to the Spill Hot-line)
Date of Spill:
Date of Notification to an Inspector: | » |

Additional Details: (impacts to water, mitigation measures, short/long term monitoring, etc)

Revisions £ the Spill Contingenéy Plan = 7o e T et Tt
{Select .

Additional Details:

RevuSIonstotﬁ'“%AbandonnTéﬁtandRestoratlonPlan g
Select i .

Additional Details:

Progress:ve Reclamatlon Work Undertaken _
“Additional Details (i.e., work completed and future works proposed)

The GPS Co-ordinates (m degrees, minutes and seconds of latitude and longitude) of
each location where sources of water are utilized;

I Select 7 A . ’ ’ l_v_l

Additional Details:

The GPS Co-ordinates (in degrees, minutes and seconds of latitude and longitude) of
each location where wastes associated with the licence are deposited;

' Select

[+]

Additional Details:

213

y——




NWB2(insert)

Restults of any additional sampling and/or analysis that was requested by an Inspector

éelect ' E]

Additional Details: (date of request, analysis of results, data attached, etc)

Select

Additional Details: (Attached or provided below)

ollow:uip actions on inspection/compliance reports

Additional Details: (Dates of Report, Follow-up by the Licensee)

its or information for the Board to consider:

Date Submitted:

Submitted/Prepared by:

Contact Information: Tel:
Fax:
email:

3/3
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Appendix G

Dyke Temperature Recording Form
Portable Diesel Driven Sewage Pump
Discharge Calcuation



A B C D E F G H I J K L M
Kugluktuk Sewage Lagoon
Dyke Temperature Readings
Date:
Switch 2195 SW 2196 SE 2197 NW 2198 NE
Position Depth (m) Q °C Depth (m) Q °C Depth (m) Q °C Depth {m) 0 °C
1 0.5 0.5 0.5 0.5
2 1 1 1 1
3 2 2 2 2
4 3 2.9 3 3
5 4 37 4 4
6 49 5 5
7 6.3 6
8 7
9 7.9
Kugluktuk Sewage Lagoon
Dyke Temperature Readings
Date:
Switch 2195 SW 2196 SE 2197 NW 2198 NE
Position Depth (m) Q °C Depth (m) Q °C Depth {m) Q °C Depth {m) Q °C
1 0.5 0.5 0.5 0.5
2 1 1 1 1
3 2 2 2 2
4 3 2.9 3 3
5 4 3.7 4 4
6 4.9 5 5
7 6.3 6
8 7
9 7.9
Kugluktuk Sewage Lagoon
Dyke Temperature Readings
Date:
Switch 2195 SW 2196 SE 2197 NW 2198 NE
Position Depth (m) Q °C Depth (m) Q °C Depth {m) Q °C Depth (m) Q °C
1 0.5 0.5 0.5 0.5
2 1 1 1 1
3 2 2 2 2
4 3 2.9 3 3
5 4 37 4 4
6 4.9 5 5
7 6.3 6
8 7
9 7.9
Kugluktuk Sewage Lagoon
Dyke Temperature Readings
Date:
Switch 2195 SW 2196 SE 2197 NW 2198 NE
Position Depth (m) Q °C Depth (m) Q °C Depth (m) Q °C Depth (m) Q °C
1 0.5 0.5 0.5 0.5
2 1 1 1 1
3 2 2 2 2
4 3 2.9 3 3
5 4 37 4 4
6 4.9 5 5
7 6.3 6
8 7
9 7.9




A B C D E F G H | J K L M
Kugluktuk Sewage Lagoon
Dyke Temperature Readings
Date:
Switch 2195 SW 2196 SE 2197 NW 2198 NE
Position | Depth (m) 0 °C Depth {m) Q °C Depth (m) Q °C Depth (m) Q °C
1 0.5 0.5 0.5 0.5
2 1 1 1 1
3 2 2 2 2
4 3 2.9 3 3
5 4 3.7 4 4
6 4.9 5 5
7 6.3 6
8 7
9 7.9
Kugluktuk Sewage Lagoon
Dyke Temperature Readings
Date:
Switch 2195 SW 2196 SE 2197 NW 2198 NE
Position Depth (m) Q °C Depth (m) Q °C Depth (m) Q °C Depth (m) Q °C
1 0.5 0.5 0.5 0.5
2 1 1 1 1
3 2 2 2 2
4 3 2.9 3 3
5 4 37 4 4
6 4.9 5 5
7 6.3 6
8 7
9 7.9
Kugluktuk Sewage Lagoon
Dyke Temperature Readings
Date:
Switch 2195 SW 2196 SE 2197 NW 2198 NE
Position Depth (m) Q °C Depth (m) Q °C Depth (m) e} °C Depth (m) Q °C
1 0.5 0.5 0.5 0.5
2 1 1 1 1
3 2 2 2 2
4 3 2.9 3 3
5 4 3.7 4 4
6 4.9 5 5
7 6.3 6
8 7
9 7.9
Kugluktuk Sewage Lagoon
Dyke Temperature Readings
Date:
Switch 2195 SW 2196 SE 2197 NW 2198 NE
Position Depth (m) Q °C Depth {m) Q °C Depth (m) 0 °C Depth (m) Q °C
1 0.5 0.5 05 0.5
2 1 1 1 1
3 2 2 2 2
4 3 2.9 3 3
5 4 3.7 4 4
6 4.9 5 5
7 6.3 6
8 7
9 7.9




Kugluktuk Sewage Lagoon Discharge Pump Sizing Calculations
March 16, 2009
NBL File No. N-O 09755.530

20 Year Lagoon Capacity = 130,000 m’
Option#1  Discharge over a 3 month period and 24hr/day

130,000 m® x 219.96 Imp gal/m’
= 220.6 IGM(265 USGPM)

3 months x 30days x 24hrs x 60min/hr
Option#2  Discharge over a 2 month period and 24hr/day

130,000 m® x 219.96 Imp gal/ m’

=331 IGM (397.15 USGPM)
2 months x 30 days x 24 hrs x 60 min/hr

Option#3  Discharge over a 3 month period and 12 hi/day

130,000 m® x 219.96 Imp gal/ m’

=441 IGM (529 USGPM)
3 months x 30 days x 12 hours x 60 min/hr

The Supplier of the pump will provide a flow range in which the pump can be throttled to
very the discharge flow.

Nuna Burnside is recommending a maximum flow of 400 USGPM because it provides
the most flexibility for the operator to discharge the lagoon if required quickly.
According to the pump manufacturer the discharge flow can be controlled from 50 to 550
USGPM if there is a requirement for a slower discharge.






