Water License Annual Report - Executive Summary

The City of Iqaluit provides its residents with drinking water, wastewater management
and solid waste management. These services are governed by the City of Iqaluit's Water
License 3AM-IQA0611, which was issued by the Nunavut Water Board in 2006. In
accordance with Schedule B of the Water License, this Annual Water License Report
summarizes the activities conducted by the City in 2009.

The Water Treatment Plant (WTP) receives raw water from Lake Geraldine and provides
the residents of Iqaluit with potable water. In 2009, the City used 899,640 m’ of water
from the Lake Geraldine, this is approximately 200,000 m’ less than the allowed usage of
1,100,000 m’. In 2009, there were no major problems with the WTP or the water
distribution system. In October, there was a Dam Safety Inspection (DSI) Report
prepared on the Lake Geraldine Dam, which recommended that the City: 1) implement a
grouting program to fix the leaks in the dam, 2) complete an underwater survey of the
dam, and 3) prepare an Emergency Preparedness Plan. The City plans to complete this
recommended work in the summer of 2010.

The Wastewater Treatment Plant (WWTP) provides the City with primary sewage
treatment. In 2009, there was some minor maintenance work done on the WWTP,
including the replacement of the filter in the Salsnes Filter. Along with the DSI Report
that was prepared for the Lake Geraldine Dam, a DSI Report was prepared for the
Sewage Lagoon berms; no problems were identified with the berms.

The City provides the residents of Iqaluit with solid waste management services at the
West 40 landfill. In September of 2009, it was noticed that landfill run-off was leaching
through the perimeter berm into the outside drainage ditch. Immediate measures were
taken to prevent the run-off from draining to the ocean and a report was prepared to
identify the water management improvements required to address this problem. These
water management improvements are planned to be carried out in the summer of 2010.
Furthermore, in 2010, the City of Iqaluit plans to undertake the development of a Solid
Waste Management Plan.
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Water License No. 3AM-IQA0611
2009 Annual Report
City of Iqaluit

In July of 2006, the City of Iqaluit was issued Water License number 3AM-IQA0611 by
the Nunavut Water Board. This license was issued for a five year period commencing on
May 15, 2006. A requirement of the license is an annual report due March 31 of each
year summarizing activities governed by the license for the previous calendar year. In
accordance with Schedule B of the Water License, this Annual Water License Report
summarizes the activities conducted by the City of Igaluit in 2009.

A. The monthly and annual quantities in cubic meters of water obtained from
Lake Geraldine

Table 1 summarizes the monthly and annual quantities of water drawn from Lake
Geraldine, the City of Iqaluit’s raw water source. The total water usage for 2009
was 899,640 m3, which is well within the allowed usage of 1,100,000 m°.

Table 1. Raw Water Drawn
from Lake Geraldine Reservoir (2009)

Month Volume (m°)
January 70,830
February 69,900
March 80,420
April 82,560
May 80,460
June 75,270
July 73,620
August 73,070
September 73,070
October 74,980
November 69,210
December 76,250
Total 899,640




The monthly and annual quantities in cubic meters of discharge from the
Wastewater Treatment Facility

Table 2 summarizes the monthly and annual quantities of discharge from the City
of Iqaluit’s Wastewater Treatment Plant (WWTP) during 2009.

Table 2. Discharge from the
Wastewater Treatment Plant (2009)

Month Volume (m°)
January 62,557
February 66,130
March 71,749
April 71,001
May 74,449
June 75,390
July 74,699
August 75,399
September 71,676
October 72,259
November 69,931
December 65,953
Total 851,194

During shutdowns of the WWTP, raw sewage was diverted to the backup sewage
lagoon. The knife gate valve that diverts the sewage to the sewage lagoon is not
equipped with a monitoring device; therefore, there was no measurements taken
to determine the amount of discharge for the days that the WWTP is not
operational. As a result, the amount of discharge for the duration of each
shutdown was calculated using average daily discharge rates. The average daily
total was determined by dividing the total volume of discharge from the WWTP
recorded for the month that the shutdown occurred by the number of days the
WWTP was operational that month. The dates of each shutdown can be found in
Section F.



The monthly and annual quantities in cubic meters of sludge removed from
the Wastewater Treatment Facility

Table 3 summarizes an estimate of the monthly and annual quantities of sewage
sludge removed from the City of Iqaluit’s WWTP and deposited at a designated
area within the West 40 Landfill.

Table 3. Sewage Sludge Removed from the Wastewater
Treatment Facility and Deposited at the West 40 Landfill (2009)

Month Volume (m®)
January 18.5
February 23.5
March 25.2
April 25.2
May 26.9
June 25.2
July 25.2
August 23.5
September 16.8
October 21.8
November 21.8
December 26.9
Total 280.6

The sludge that is removed by the Salsnes Filter in the WWTP falls into a trailer
in a room below the primary treatment room. The trailer that is used to catch the
sludge from the Salsnes Filter has 3.4 cubic meters of storage and is
approximately 50% full each time it is unloaded. The trailer is unloaded at the
West 40 Landfill every second day including weekends and holidays. The
difference in volume from month to month is due to two different factors: 1)
every month doesn't have the same number of days, and 2) during the shutdowns
there is no sludge produced because the raw sewage was diverted to the lagoon.

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

Due to the high turnover rate in the Engineering Department the Monitoring
Program was not applied in 2009.



A summary of construction activities conducted

Utilidor

In the fall of 2009, work began to extend the utilidor system to Pitsi Lane and
Mattaaq Cr. This work includes the installation of a sewer line, water line and a
recirculation line as well as two fire hydrants. It is expected that this addition to

the utilidor system will be commissioned by June 30, 2010.

Paving Project

In 2009, work on the City's paving project continued, including work to improve
drainage issues and prevent water from eroding the newly paved roads. The most
common drainage issues were caused by improperly sized culverts, ditches with
improper grading and the absence of ditches/trenches to direct the flow of water.
As-built drawings identifying new ditches/trenches and existing ditches that were
regraded to provide improved water flow have been provided in Appendix A. As-
built drawings identifying all culvert replacements associated with this project can
be found in Appendix B.

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

West 40 Landfill

The following work was carried out at the West 40 Landfill in 2009:

June 4, 2009: A breach in the landfill's southwest berm was
repaired by the Landfill Foreman.

September 9, 2009: A pipe was permanently installed beneath the
road to the retention pond so water could be
pumped from the perimeter ditch to the off-
site retention pond without laying a pipe across the
road.

Wastewater Treatment Plant

The following maintenance work was carried out at the WWTP in 2009:

January 11 - 21, 2009: The filter in the Salsnes Filter at WWTP was
replaced.
August 18 - 28, 2009: The filter in the Salsnes Filter at WWTP was

replaced.



Sept. 21 - Oct. 6, 2009: The Utilidor staff cleaned grit build up on
the Salsnes Filter's auger and spray nozzles.
At this time, they also replaced the spray
nozzles as needed and blasted all sewer line
inside the WWTP to ensure the grit was
removed.

November 23- 27, 2009: The auger motor in the Salsnes Filter was
replaced after an old seal allowed grease

pass into the motor.

During the above listed maintenance work, the WWTP was shut down and the
sewage was diverted to the sewage lagoon.

Sewage Lagoon

The following maintenance work was carried out on the Sewage Lagoon in 2009:
October 6, 2009: Two valves were replaced in the access vault that

controls the flow from the sewage lagoon to the
Koojesse Inlet.

A summary of all work carried out under the Managements Plans in
accordance with this License

Dam Safety Inspections

In October 2009, a Dam Safety Inspection (DSI) was performed on both, Lake
Geraldine Dam and Sewage Lagoon. Reports were prepared for each DSI and
submitted to the Nunavut Water Board on January 6, 2010. A copy of these
reports can be found in Appendix C of this report.

Solid Waste Management Plan

The City of Igaluit is currently drafting an RFP for the development of a Solid
Waste Management Plan. An executive summary summarizing the key
components of the plan is provided in both English and Inuktitut in Appendix D.

A progress report and revisions 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

See comments in Section G.



Any addendums to the approved Contingency Plans and the approved
Operation and Maintenance Manuals

In 2009, no addendums were made to the approved Contingency Plans and
Operation and Maintenance Manuals

A list and description of all spills and un-authorized discharges, including
volumes, Spill Report Line Identification Number and summaries of follow-
up action taken

Table 4 below provides a summary of all spills and un-authorized discharges that
occurred in 2009, including volumes, Spill Report Line Identification Number and
summaries of the follow-up actions taken. Copies of the spill reports can be
found in Appendix E.



Table 4. Summary of all spills and un-authorized discharges that occurred in 2009
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Any revisions to approved Closure and Reclamation Plans

In 2009, no revisions were made to approved Closure and Reclamation Plans.

A summary of any closure and reclamation work undertaken and an outline
of any work anticipated for the next year, including and changes to
implementation and scheduling.

No closure and reclamation work was undertaken in 2009.

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

Lake Geraldine Dam

As requested in our October 13, 2009 inspection report, the City of Iqaluit had a
Dam Inspection Report (DSI) completed. The DSI report recommended that the
City: 1) implement a grouting program to fix a leak in the dam, 2) prepare an
Emergency Preparedness Plan, 3) conduct an underwater survey, and 4) update
the Operation & Safety Manual Logbook, and Permanent File. The City plans to
carryout the first three recommendations in 2010. The City expects to complete
the updates in 2011.

West 40 Landfill

On a routine inspection with the INAC Water Inspector, it was noticed that there
was run-off from the landfill leaching through the perimeter berms. The Inspector
asked the City to identify the actions necessary to prevent uncontrolled
discharges of landfill runoff from occurring in the future. The City retained the
services of AECOM to prepare the necessary report, which identifies the required
on-site runoff storage and conveyance system upgrades. This report was
submitted to the NWB on November 6, 2010. The City plans to complete the
recommended upgrades, which include the construction of a new impermeable
perimeter berm, in 2010.

Update on implementation of recommendations from any Dam Safety
Inspection and/or Review

See Section M.



A brief update on the implementation plan of all facilities within the scope of
this License including projected implementation and status of Phase II of the
Wastewater Treatment Plant

Solid Waste Management Facilities

See Section G and Appendix D.

Wastewater Treatment Facility

In 2010, the City of Iqaluit will be preparing a detailed Capital Plan. This will
address the upgrades required at the WWTP and will provide the Department of
Engineering with a timeline and implementation plan for proceeding with Phase II
of the WWTP.

Any details on water use or waste disposal requested by the Board by
November 1* of the year being reported

Water License Amendments

The City received letters dated May 20, 2009 and January 7, 2010 asking for the
outstanding information items outlined in the Municipal Status Report Summary
(up to April 20, 2009). On February 5, 2010, the City notified the Nunavut Water
Board that it plans to submit this information by May 15, 2010.



Appendix A

As-built Drawings of Drainage Improvements
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L EXECUTIVE SUMMARY

Concentric Associates Intemational Inc., (Concentric) was retained by the City of Igalmt, to
undertake a Dam Safety Inspection (DSI) of the Lake Geraldine Dam. The scope of work for the
assignment has been undertaken in accordance with Concentric’s proposal 09-2922 dated October 15
2009.

The site inspection was conducted on October 21, 2009, by Allan Murray, P Eng .. of Concentric.
Tt 1s recommended that the next DSI be conducted prior to October 2010.
OBSERVATIONS:

With the exception of the followmng rtems, no significant changes in condition of the concrete dam
structure and retention berms were observed since the previous DSL, which was conducted m 2006.

# A sipmficant leak has developed 1n the concrete dam structure south of the spillway section.

# Upwelling along the south concrete wing wall appears to have imcreased moderately since
ongmally identified i 1997.

Representative exasting conditions have been documented by photographs m Appendix A

The required documentation (discussed further below) under the Canadian Dam Safety Guidelines is
not up to date, and remains incomplete.

RECOMMENDATIONS:

1. A grouting program should be designed for implementation m 2010 to address observed leakage.

2. Preparation of the required Operation & Safety Manual, Logbook, and Permanent File was
completed in 2007; however, the documents require updating

3. The Emergency Preparedness Plan has not been completed. This 1s considered a high priority.

4. Remote and possibly site based monitoring equipment should be researched, design/specified,
and installed.

5. Anunderwater survey should be conducted prior to August 2010.
6. Complete the next DSI prior to October 2010.

London Concentric Associates International Incorporated Ottawa

WWW. C.Oﬂ.CeﬂU'iCEﬂg_CDﬂl

Prepared by Paul Clow, Project Officer, Department of Engineering 3/31/2010
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2. INTRODUCTION

Concentric Associates International Inc, (Concentric) was retained by the City of Igaluit, to
undertake a Dam Safety Inspection (DSI) of the Lake Geraldine Dam located in Igaluit, Nunawut.

This assignment and the scope of work described herein has been undertaken in accordance with
Concentric’s proposal 09-2922 submitted on October 15, 2009,

The site visit was conducted on October 21, 2009.
Allan Murray, P Eng . of Concentric, met with the following personnel at the City of Iqaluit:
# Paul Clow, Director of Engineering, City of Igaluit

This report summanzes our terms of reference for the assignment, observations, conclusions and
recommended action.

London Concentric Associates International Incorporated Ottawa

WWW. C.OﬂEeﬂU'iCEﬂg.CDﬂl

Prepared by Paul Clow, Project Officer, Department of Engineering 3/31/2010
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3. BACKGROUND

The Canadian Dam Safety Guidelines (DSG) requires that all structures exceeding prescribed height
and volume minimums be subject to Dam Safety Reviews (DSR’s) and Dam Safety Inspections
(DSI's) at regular mtervals.

A DSR 1s a comprehensive, formal review process that involves completion of checklist items in
accordance with the Dam Safety Guidelines. The DSR forms a baseline of dam history, condition,
repair requirements, and extensive documentation of monitoring, operating, safety and emergency
procedures.

The Lake Geraldine Dam requires a DSR every seven (7) years. The last DSR was conducted in
2006 by Concentric.

Tt 1s required 1n the DSG document that 1n the mterval between DSR's, a Dam Safety Inspection be
performed on an annual basis. The DSI1s a much less comprehensive review, comprising a visual
wspection only to identify any changes in condition, or any observed concems.

A detailed lustorical perspective may be referenced in the DSR on file with the City of Iqalut.

London Concentric Associates International Incorporated Ottawa

WWW. C.OﬂEeﬂU'iCEﬂg.CDﬂl

Prepared by Paul Clow, Project Officer, Department of Engineering 3/31/2010
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4. SCOPE OF SERVICES

Our directive has been to undertake a Dam Safety Inspection (DSI) in accordance with the DSG, for
the Lake Geraldine Dam. The inspection consisted of an on-site visual assessment, notation of any
significant changes in condition since the last available DSI, preparation of a wntten report in a
format compatible with the DSR, and a photographic record.

The following is a summary of the scope of work for this assignment. The DSI report is the primary
deliverable, and has been prepared in accordance with the DSG document.

Review available record documentation.

Conduct a visual on-site assessment of the sewage lagoon

Prepare a photographic record documenting general and representative conditions

Identify, characterize, and risk-assess any actual or potential concerns

Prepare a written report summanzing our observations, items of concern, and recommendations
Indicate any recommended repairs

Prioritize action items

Submut final documents mn electromc format and hard copy

U o0 U o oo oo

Limitations
The DSI 1s based on visual assessment; no invasive mspection/assessment was done.
This repori has been prepared for the sole use of The City of Igaluat.

London Concentric Associates International Incorporated Ottawa

WWW. C.OﬂEeﬂU'iCEﬂg.CDﬂl

Prepared by Paul Clow, Project Officer, Department of Engineering 3/31/2010
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5. SUMMARY OF PREVIOUS DSI'S

The onginal DSR was conducted i 2001, In 2005, a major alteration to the dam was designed, and
implemented over a two (2) year period. The major alteration inggered the requirement for a revised
DSE. The DSR was prepared by Concentric m late 2006.

There has been no DSIundertaken since 2006.

This DSI should be read in conjunction with the current DSR. which contams the historical record,
the bulk of which 1s not repeated here.

A summary of observed conditions and recommendations from the 2006 DSI (with updated
information added as appropniate) 1s as follows:

# The visible portions of the concrete structures are generally in good condition.

# There was no evidence of distress or overstressing of any portion of the visible concrete
structures.

# The embankments (berms) appeared to be in a stable condition. Slopes of 2H:1V were
maintained on the downstream rip-rap and in the upstream rock fill.

# Most of the vertical extension had not been impacted by rising water levels.
# A leak was noted in the spillway portion of the dam; this leak was subsequently repaired in 2007.

# The required Operation & Safety Manual, Logbook. and Permanent File were prepared in 2007
however they have not been updated.

# The Emergency Preparedness Plan has not been done.

# An underwater survey has not been completed since 2002.

London Concentric Associates International Incorporated Ottawa

WWW. commuiceng.com

Prepared by Paul Clow, Project Officer, Department of Engineering 3/31/2010
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6. COMMENTARY ON DAM SAFETY GUIDELINES

The Canadian Dam Association publication, Dam Safety Guidelines (DSG). governs the nature and
frequency of inspection and review activities for structures which fall under i1ts umbrella criteria.

The DSG applies to those structures that are at least 2.5 meters i height, and which have at least
30,000 cubic meters of storage capacity.

The DSG document 1s far reaching in terms of applicability and requirements for conformance. This
1s understandable as the type and complexity of structures that fall under the junsdiction of the
document vanes considerably, from relatively small and simple embankments or dikes to massive
and complex dams associated with hydroelectric generating facilities, imigation, flood control, etc.

The DSG requires that all structures exceeding the height and volume minimums described above be
classified according to their “consequence category™, that 1s, the consequence of dam failure in terms

of life safety, and socio-economic impact. The category assigned may range from very low to very
high. The consequence category dictates the requirement and frequency of Dam Safety Reviews.

A Dam Safety Review (DSR) 15 a comprehensive, formal review process. conducted at regular
intervals, that involves completion of checklist items 1n accordance with the Dam Safety Guidelines.

The DSR forms a baseline of dam lustory, condition. repair requirements, and extensive
documentation of monitoring, operating, safety and emergency procedures.

The frequency of DSR.'s vanes depending on consequence category. For structures where significant
life safety and/or socio-economic consequence exist, the DSR is usually conducted every five (5) to
ten (10) years. The Lake Geraldine Dam requires a DSR every seven (7) years. The current DSR for
the Lake Geraldine Dam was conducted in 2006; therefore, the Lake Geraldine Dam i1s due for an
updated DSR 1n 2013, If significant alterations (not mcluding repairs that do not change the height
or volume of the structure) to the structure take place before this date. an updated DSR would be
required.

It 15 required 1n the DSG document that in the mterval between DSR’s, a Dam Safety Inspection
(DSI) would be performed on an annual basis. The DSI 1s a much less comprehensive review.
comprising a visual inspection to identify any changes in condition. or any observed concems. The
results of the DSI are incorporated into the DSR. documentation. A DSI may trigger repaifs, or
changes mn standard operating procedures.

London Concentric Associates International Incorporated Ottawa

WWW. comuiceng.com

Prepared by Paul Clow, Project Officer, Department of Engineering 3/31/2010
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7. OBSERVATIONS

The Lake Geraldine Dam was accessed on foot. Based on our visual assessment we have the
following comments:

# The concrete portions of the dam stmicture are in general unchanged from that observed for the
2006 DSL

# The berm structures are in general unchanged from that observed for the 2006 DSL
# A sigmficant leak has developed m the concrete dam structure south of the spillway section.

# Upwelling along the south concrete wing wall appears to have increased moderately since
originally identified 1n 1997.

To our knowledge, the required documentation (discussed previously) under the Canadian Dam
Safety Guidelines 1s not up to date, and remains incomplete.

Specifically, the Permanent Record File, Logbook, and Operation & Safety Manual have not been
updated.

The Emergency Preparedness Plan has not been completed.

London Concentric Associates International Incorporated Ottawa

WWW. commuiceng.com

Prepared by Paul Clow, Project Officer, Department of Engineering 3/31/2010
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8. RECOMMENDATIONS
The following actions are recommended:

1. A grouting program should be designed for implementation m 2010 to address the observed
leakage. The grouting program should mclude myection of the vertical and transverse jomnts mn
the vicinity of the above grade leak 1n the concrete section south of the spillway.

A grouting program should also target the upwelling source. It is possible that the underwater
survey (recommended below) will assist in assessing the source and developing a repair strategy.

2. Preparation of the required Operation & Safety Manual, Logbook, and Permanent File was
completed i 2007; however, the documents require updating.

3. The Emergency Preparedness Plan has not been completed. Given the vertical extension of the

dam in 2006, we view this requirement as high priority. The Emergency Preparedness Plan
should be completed 1n 2010

4. In concert with Ttem 3 above, and the DSG’s, remote, and possibly site based monitoring
equipment should be installed at the dam  This will require some research, and a
design/specification process.

5. An underwater survey should be conducted prior to August 2010.
6. Complete the next DSI prior to October 2010.

We would be pleased to discuss this report with you. Should there be any questions, please contact
the undersigned.
Yours truly,

Concentric Associates International Incorporated

Allan Murray, P Eng.,

London Concentric Associates International Incorporated Ottawa

WWW. commuiceng.com

Prepared by Paul Clow, Project Officer, Department of Engineering 3/31/2010
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Prepared by Paul Clow, Project Officer, Department of Engineering 3/31/2010



Annual Water License Report 2009 Page 57 of 85

Lake Geraldine Dam Safety Inspection

Photograph 1
Overview of North berm.

Photograph 2
Overview of upstream face of concrete structure.

London Concentric Associates International Incorporated. Ottawa
wanw. concentriceng. com

Prepared by Paul Clow, Project Officer, Department of Engineering 3/31/2010
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Photograph 3
Overview of spillway section, downstream face.

Photograph 4
Overview of South berm.

wanw. concentriceng. com

Prepared by Paul Clow, Project Officer, Department of Engineering 3/31/2010
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Photograph 5
New leak South of spillway section.

Photograph 6
Upwelling area previously identified in 1997

wanw. concentriceng. com

Prepared by Paul Clow, Project Officer, Department of Engineering 3/31/2010
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L EXECUTIVE SUMMARY

Concentric Associates Intemational Inc., (Concentric) was retained by the City of Igaluit, to
undertake a Dam Safety Inspection (DSI) of the City of Igaluit sewage lagoon. The scope of work
for the assignment has been undertaken i accordance with Concentric’s proposal 09-2930 dated
October 15 2009.

The siie inspection was conducted on October 22, 2009, by Allan Murray, P.Eng., of Concentric. It
1s recommended that the next DSI be conducted prior to October 2010.

OBSERVATIONS:

No significant changes in condition of the lagoon and retention berms were observed since the
previous DSI which was conducted 1n 2006.

Representative existing conditions have been documented by photographs in Appendix A

The required documentation (discussed further below) under the Canadian Dam Safety Guidelines 1s
not up to date, and remains incomplete.

RECOMMENDATIONS:

1. Preparation of the required Operation & Safety Manual, Loghook, and Permanent File was
completed m 2007; however, the documents require updating.

2. The Emergency Preparedness Plan has not been completed; 1t 1s suggested that the relevance of
this document be assessed and a decision made regarding 1ts requirement fo exist.

3. The capacity of the sewage lagoon should be confirmed.

4. Tt1s understood that the mtent of the City of Igaluit 1s to retain the sewage lagoon as a back-up
facility only. Given this occasional use the facility 1n 1ts current configuration (pending the
capacity check recommended m Item 3. above) should be adequate for the mtended purpose.
However, this does not mean preventative maintenance can be overlooked. Localized failures
and/or seeps are to be expected. The City of Iqaluat should remain aware that the lagoon operates
on old technology — 1t 1s essentially a “leaky dam”, and its use may be prohibited at any time in
the future.

5. Complete the next DSI prior to October 2010.

London Concentric Associates International Incorporated Ottawa

WWW. comuiceng.com

Prepared by Paul Clow, Project Officer, Department of Engineering 3/31/2010
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2. INTRODUCTION

Concentnic Associates Intemational Inc.. (Concentric) was retained by the City of Igalmt, to
undertake a Dam Safety Inspection (DSI) of the City of Igaluit sewage lagoon located n Igaluat,
Nunavut.

This assignment and the scope of work descnibed herein has been undertaken m accordance with
Concentric’s proposal 09-2930 subnutted on October 15, 2009.

The stte visit was conducted on October 22, 2009.
Allan Murray, P.Eng., of Conceniric, met with the following personnel at the City of Igaluat:
# Paul Clow, Director of Engineening, City of Iqaluit

This report summanzes our terms of reference for the assignment, observations, conclusions and
recommended action.

London Concentric Associates International Incorporated Ottawa

WWW. commuiceng.com

Prepared by Paul Clow, Project Officer, Department of Engineering 3/31/2010
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3. BACKGROUND

The Canadian Dam Safety Guidelines (DSG) requires that all structures exceeding prescribed height
and volume mummums be subject to Dam Safety Reviews (DSR’s) and Dam Safety Inspections
(DSI's) at regular mtervals.

A DSR 15 a comprehensive, formal review process that mvolves completion of checklist items n
accordance with the Dam Safety Guidelines. The DSR forms a baseline of dam lustory, condition,
repair requirements, and extensive documentation of momtoring, operating, safety and emergency
procedures.

The sewage lagoon requires a DSR every ten (10) vears. The cumrent DSK. for the sewage lagoon
was conducted m 2001.

Tt 1s required 1in the DSG document that in the interval between DSR’s, a Dam Safety Inspection be
performed on an annual basis. The DSI1s a nmch less comprehensive review, comprising a visual
inspection only to identify any changes in condition, or any observed concerns.

A detailed historical perspective may be referenced in the DSR on file with the City of Igaluit.

London Concentric Associates International Incorporated Ottawa

WWW. commuiceng.com

Prepared by Paul Clow, Project Officer, Department of Engineering 3/31/2010
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4. SCOPE OF SERVICES

Qur directive has been to undertake a Dam Safety Inspection (DSI) in accordance with the DSG, for
the sewage lagoon. The mspection consisted of an on-site visual assessment, notation of any
sigmficant changes 1n condition since the last available DSI, preparation of a wntten report mn a
format compatible with the DSR_ and a photographic record.

The following 1s a summary of the scope of work for thns assignment. The DSI report 15 the primary
deliverable, and has been prepared in accordance with the DSG document.

Review available record documentation.

Conduct a visual on-site assessment of the sewage lagoon

Prepare a photographic record documenting general and representative conditions

Identify, charactenize, and nisk-assess any actual or potential concemns

Prepare a written report summanzing our observations, items of concern, and recommendations
Indicate any recommended repairs

Prioritize action items

Submit final documents in electronic format and hard copy

| 5 [ 6 N T ¥ Y 5 Y 5 T Y

Limitations
The DSI 1s based on visual assessment; no invasive mspection/assessment was done.
This report has been prepared for the sole use of The City of Igaluit.

London Concentric Associates International Incorporated Ottawa
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5. SUMMARY OF PREVIOUS DSI'S

The following 15 a summary of observations and recommendations made from past DST's conducted
since the 2001 DSR:

January 7. 2003 (2002) DST

A DSIwas conducted by Trow Consulting Engineers (Report MA15882A, dated January 7, 2003) mn
Qctober 2002. The DSI was termed “...an mtenim step prior to the implementation of remedial
measures._ .. recommended 1n the 2001 DSE

The DSI noted no significant changes since the 2001 DSE. but highlighted the seepage concems of
the east berm and the threat of overtopping in the spring.

The DSI reiterated the recommendations of the 2001 DSE, as follows:

# There is inadequate information concerning the as-built conditions of the berms

# The berms may not be safe in their current condition and may be non-compliant with the design
and performance standards of the DSG.

# Remedial measures include three (3) options - an impermeable liner; buttressing the berms; and
building a new lagoon.

Not stated in the 2002 DSL but recommended in the 2001 DSR, were the following additional
requirements:

# Complete the remaiming outstanding non-compliance requirements of Section Nos. 3 and 4 of the
DSG. as follows:

+ Permanent file

+ Operation, Mamntenance and Surveillance Manual
s Logbook

+ Emergency Preparedness Plan

2003 DSI

Based on our discussions with the City of Igaluit Engineening Department, there 1s no 2003 DSIon
file. However, a geotechmical investigation was conducted by Trow Associates Inc. (Report
OTGEQ0016794A, dated October 8, 2003) 1 2003.

London Concentric Associates International Incorporated Ottawa
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The scope of the geotechmical investigation was to undertake a topographic survey of the lagoon and
conduct a slope stability analysis of the berms. A separate hydrologic report 1s referenced, but was
not provided to us. It would appear that the geotechnical investigation was attempting to address
some of the as-built 1ssues discussed in the 2002 DSL

City of Igaluit Sewage Lagoon Dam Safety Inspection

Salient points from the geotechnical investigation mclude:

# Adequate (satisfymg the Dan Safety Guidelines) factors of safety exist for steady state seepage
and rapid drawdown scenarios

# The berm slopes should remam stable provided they are protected agamnst overtopping and
adequate erosion protection 1s installed on downstream faces

# Catastrophic failure is unlikely with the above provisos, however, localized failures or seeps are
expected until such time as the lagoon 1s lined with an impervious matenal. or rebuilt

2004 DSI

A 2004 DSI'was commissioned, however, 1t was not authorized by the City of Iqaluit until Febrmary
2005. The DSIwas conducted by Concentric.

Much of the site was snow covered at the tume of the 2004 DSI so the report was linuted 1n nature
and basically rerterated previous concerns and items that remained outstanding.

2005 DSI
A 2005 DSI was not conducted.
2006 DST

The following 1s a summary of observations and recommendations from the 2006 DSI prepared by
Concentric:

# The lagoon 1s not in use and sewage 1s bemng processed at the sewage treatment plant.

The lagoon has been drawn down by the outflow with some sludge accumulation.

The recommended repairs to the west berm have been completed.

A 4

Al

Seepage was not observed downstream of any berms.
# Mimmal flow was observed at the outflow.

London Concentric Associates International Incorporated Ottawa
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# Preparation of the required Operation & Safety Manual, Logbook, Permanent File, and
Emergency Preparedness Plan remains incomplete.

City of Iqaluit Sewage Lagoon Dam Safety Inspection

# The capacity of the sewage lagoon should be confirmed.

# Tt 1s understood that the intent of the City of Igaluit 1s to retain the sewage lagoon as a back-up
facility only. Localized failures and/or seeps are to be expected. The City of Igaluit should
remain aware that the lagoon operates on old technology — it 1s essentially a “leaky dam™, and its
use may be prohibited at any time in the firture.

Overall, the condition of the structure did not changed significantly since the previous DSL

London Concentric Associates International Incorporated Ottawa
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6. COMMENTARY ON DAM SAFETY GUIDELINES

The Canadian Dam Association publication, Dam Safety Guidelines (DSG), governs the nature and
frequency of inspection and review activities for structures which fall under its umbrella criteria.

The DSG applies to those structures that are at least 2.5 meters in height, and which have at least
30,000 cubic meters of storage capacity.

The DSG document 1s far reaching in terms of applicability and requirements for conformance. This
15 understandable as the type and complexity of structures that fall under the jurisdiction of the
document vanes considerably, from relatively small and simple embankments or dikes to massive
and complex dams associated with hydroelectric generating facilities, imigation, flood control, etc.

The DSG requures that all structures exceeding the height and volume mimmums described above be
classified according to their “consequence category™, that 1s, the consequence of dam failure in terms
of life safety, and socio-economic impact. The category assigned may range from very low to very
high. The consequence category dictates the requirement and frequency of Dam Safety Reviews.

A Dam Safety Review (DSR) 15 a comprehensive, formal review process, conducted at regular
wntervals, that involves completion of checklist items 1n accordance with the Dam Safety Guidelines.

The DSR forms a baseline of dam listory, condition, reparr requirements, and extensive
documentation of monitoning, operating, safety and emergency procedures.

The frequency of DSR’s vanes depending on consequence category. For structures where significant
life safety and/or socio-economic consequence exist, the DSR is usually conducted every five (5) to
ten (10) vears. The sewage lagoon requires a DSR every ten (10) years. The initial DSR for the
sewage lagoon was conducted in 2001; therefore, the sewage lagoon 1s due for an updated DSR 1n
2011. If sigmificant alterations (not mcluding repairs that do not change the height or volume of the
structure) to the structure take place before tlus date, an updated DSR would be required.

It 15 requured 1n the DSG document that in the mterval between DSR’s, a Dam Safety Inspection
(DSI) would be performed on an annual basis. The DSI 1s a much less comprehensive review,
comprnising a visual inspection to identify any changes in condition, or any observed concems. The
results of the DSI are incorporated mto the DSR documentation. A DSI may trigger repairs, or
changes m standard operating procedures.

London Concentric Associates International Incorporated Ottawa
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7. OBSERVATIONS
The sewage lagoon was accessed on foot. Based on our visual assessment we have the followmg
comments:

# There were no sigmficant changes in the lagoon or berm structures since the previous DS which
was conducted m 2006.

# Seepage was not observed downstream of any berms.
# Mimmal flow was observed at the outflow.

# To our knowledge, the sewage lagoon capacity has not been confirmed: this should be done as
mactivity and sludge/sediment accumulation may have reduced the effective capacity
sigmficantly.

# Toour knowledge, the required documentation (discussed previously) under the Canadian Dam
Safety Guidelines 15 not up to date, and remains incomplete.

London Concentric Associates International Incorporated Ottawa
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8. RECOMNMENDATIONS
The following actions are recommended:

1. Preparation of the required Operation & Safety Manual, Logbook, and Permanent File was
completed m 2007; however, the documents require updating.

2. The Emergency Preparedness Plan has not been completed; it is suggested that the relevance of
this document be assessed and a decision made regarding its requirement to exist.

3. The capacity of the sewage lagoon should be confirmed.

4. Tt 1s understood that the mtent of the City of Igaluit 1s to retain the sewage lagoon as a back-up
facility only. Given this occasional use the facility m 1ts current configuration should be
adequate for the intended purpose. However, this does not mean preventaiive maintenance can
be overlooked. Localized failures and/or seeps are to be expected. The City of Igahnt should
remain aware that the lagoon operates on old technology —1t 15 essentially a “leaky dam”, and its
use may be prohibited at any tume in the future.

5. Complete the next DSI prior to October 2010.

We would be pleased to discuss this report with you.

Should there be any questions. please contact the undersigned.

Yours truly,

Conceniric Associates International Incorporated

Allan Murray, P Eng.,
Project Manager

London Concentric Associates International Incorporated Ottawa
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APPENDIX A
Photographs

11
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Photograph 1
Overview looking East.

Photograph 2
Overview looking West

London Concentrie Assoctates International Incorporated. Ottawa
WWW._concentriceng. com
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Photograph 3
East Berm. North segment; no change since 2006

Photograph 4
East Berm. South segment; no change since 2006

WRW.conceniriceng. com
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West Berm, no change since 2006

.

Ay

Photograph 6
Discharge from Sewage Treatment Plant

WRW.conceniriceng. com
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Solid Waste Management Plan - Executive Summary

Through its Water License ( 3AM-IQA0611), the City of Igaluit has been directed by the
Nunavut Water Board to develop a Solid Waste Management Plan (SWMP) which will
include: 1) options for solid waste disposal and discussion of preferred alternative, and 2)
selection of a site for solid waste disposal.

In 2010, the City of Igaluit plans to undertake the development of a SWMP that will
include the following components:

Analysis of the existing waste management system and the solid waste
management needs of the community;

Identification of appropriate alternate solid waste management system options;
Selection of a preferred solid waste management system;

Selection of sites for the components of the preferred solid waste system;
Development of closure plans for the existing municipal landfills;
Development of a Waste Reduction and Diversion Program;

Development of an implementation plan, which will clearly outline the steps to
develop the new solid waste management system in the required timeframe and
regulatory framework.

Appropriate public and stakeholder consultation

This work will build on the Solid Waste Management Planning Study and the Solid
Waste Facility Site Selection Report completed in 2000 and 2001, respectively.
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=AY ALTCHATE OONTAGT FOBTON BPLeTE RLTEFATE TELEPHONE
M | stephen lyago Operations Manager | City of lahuit BE7-222-2965
REPORT LINE USE DHLY .
Nrm#rsﬂubmw FOETON BCATON CALLED FoPORT LIS NUMEER
ST UPERATOR YELLWIHIEE, T ey 02090
LFADAGENCY OEQ $1CCG TGMWT [N DA MR D70 | SBNEIGANCE (VINOR CIWAIOR DUNKNOWN | PLESTATLS D OFRN DICLOSED
il CONTACT NG lcowmerTie | eaanrncs
[ razrer ihas Fachen o4fosen. 1205
IO PUFTONT AGENGY . T
SRCUND BURDORT MENCY
THRD AUPPOCT ABENCY
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Spill #5 - September 4, 2009

O o

NT-NU SPILL REPORT

OIL, GASOLINE, GHEMICALS AND OTHER HAZARDOUS MATERIALS

NT-NU 24-HOUR SPILL REPORT LINE
TEL: (BE7) 920-B130

FAX: (BET) 873-6324

EMAIL: spibs@gov.nt.ca

FREFORT LINE USE ONLY

REPORT DATE: MONTH -

September-10-2009

DaY - YEAR

QCCURRENCE DATE: MONTH - DAY - YEAR

REFCAT TME

O CRAIGINAL SPILL REFORAT,
10:00AM ) = REPOAT NUMBER
CCCARRENCE TME I URDATE #

TO THE ORIGINAL SPILL REPORT

B Between Sept-4-2009 and Sept-9-2009

C LAND USE PERMIT NUMBER (IF APPLICABLE) WATER LICENCE NUMBER (F APPLICABLE)
GECGRAPHIC FLAGE MAME OR DISTANGE AND DIRECTION FROM NAMED LOGATION | REGION

D | West 40 Landfil CNWT  JMUNAWUT (0 ADJACENT JURISDICTION OF DCEAN
LATITUDE LONGITUDE

E DEGREES MINUTES SECONDS DEGREES MINUTES __SECONDS
RESPOMSIBLE PARTY OR VESSEL NAME RESPOMNSIBLE PARTY ADDRESS OR OFFICE LOCATION

F City of Iqaluit P.O. Box 460 Iqaluit, Nu X0A 0HD

G AN CONTRACTOR INVOLVED CONTRACTOR ADDRESS OR OFFIGE LOGATION
PRODUCT SPILLED QUANTITY I LITRES, KALOGAAMS OR CUBIC METRES | LIN, NUMBER
Landfill runoff Approximately 80,000 liters

H SECOMD PRODUCT SPILLED (W APPLICABLE| QUANTITY IN LITRES, KILOGRAMS OR CUBIC METRES | LLN. NUMBER

SPILL SOURCE
Culvert

SPILL CAUSE
Break in culvert

ARES OF CONTAMINATION W SOUARE METRES

3716 m*2

FACTORS AFFECTING SPILL OR RECOVERY

DESCRIBE ANY ASSISTANCE REQUIRED

HAZARDE TO PERSONS, PROPERTY OR ENVIRONMENT

| 4:00PM.

ADDIMONAL INFORMATION, COMMENTS, ACTIONS PROPOSED OR TAKEN TO CONTAR, RECOVER OR DISPOSE OF SPILLED PRODUCT AND CONTAMINATED MATERIALS

The spill is contained and is being pumped to our retention pond. INAC and Department of
Environment were contacted and made aware of the spill. The spill was called in September 9, 2009 at

REPORTED TO SPILL LINE BY POSITION EMPLOVER LOCATION CALLING FROM TELEPHONE
Paul Clow Project Officer City of Igaluit Building 2425 B67-979-6363
ANY ALTERMATE CONTACT POSITION EMPLOYER I.‘ILTEHHM’E CONTACT ALTERMATE TELEFHONE |
| LOCATION
REPORT LINE USE ONLY
RECEIVED AT SPILL LINE BY POSITION EMPLOYER LOCATION CALLED REFORT LINE NUMBER
N STATION OPERATOR YELLOWRMIFE, KT (B&T) G20-8130

LEAD AGENCY OEC CCOG COGNWT OGN DA OINAC ONEB OTC

SIGNIFICANCE [0 MINOR T MAJOR O UNKMOW™N

FILE STATWS OJOPEN O CLOSED

AGENCY CONTACT NAME

COMWTACT TIME

REMARKE

LEAD AGENCY

FIRST SUPPORT AGEMCY

SECOMND SUPPORT AGENCY

THIRD SUPPOAT AGEMCY

PAGE 1 OF

Prepared by Paul Clow, Project Officer, Department of Engineering

3/31/2010
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Spill #6 - September 15, 2009

w& Qﬁf Canadi

NT-NU SPILL REPORT

DIL, GASOLINE, CHEMICALS AND QTHER HAZARDOUS MATERIALS

NT-NU 24-HOUR SPILL REPORT LINE
TEL: (867) 520-8130

FAX: (867 B73-6024

EMAIL: spills@gow.ni.ca

REPORT LIME USE DNLY

REPCAT DATE: MONTH - DAY - YEAR REFORT TME

September-18-2009 11:30 AM ET. ::H'mml‘ et sl REPCAT NUMBER
DCCURREMCE DATE: MONTH - DAY  YEAR | OCCURRENGE TRiE [ UPDATE # — )
September-15-2009 | 2:30PM TEHTHECIRARAL EFRL o § —

LAND USE PERMIT NUMBER [IF AFFLICASLE)

WATER LICENCE NUMBER (F APFLICABLE)

GEDGRAPHIC PLAGE NAME OR DISTANGE AND DIRECTION FROM NAMED LOCATION | REGION
Igaluit Crushing Site CINWT  CINUMAVUT [ ADJACENT JURISDICTION OR: OCEAN
LATITUDE LONGITUDE
DEGREES MINUTES SECONDS DEGREES MINUTES SECONDS
| City of Igaluit

lmmoo[wm|[>]

AHY CONTRACTOR WVOLVED

Gestion Logistique A.C. Inc

CONTRACTOR ADDRESS OR OFFICE LOCATION

I

PRODUCT SPILLED
Diesel

120 liters

QUANTITY IN LITRES, KILOGRAMS OR CUBIG METRES | UN. NUMEER

SECOND PRODUCT SPILLED (F APPLICABLE)

QUARTITY I LITAES, KLOGAAMS OR CUBIC METRES | LN NUMBER

SPILL SOURCE

Old home heating tank

SPILL CAUSE
Crushing

AREA QF CONTAMMATION IN SQUARE METRES

FACTORS AFFECTING SPILL OR RECOVERY

DESCRIBE ANY ASSISTANCE REQUIRED

HAZARDS TO PERSONS, PROPERTY OR ENVIRONMENT

ADDITION AL INFORMATION, COMMENTS, ACTIONE PROPOSED OR TAKEN TO CONTAIN, RECOVER OR DISPOSE OF SPILLED PAODUCT AND CONTAMINATED MATERIALE |

The site that was affected was a previously contaminated site. The soil in the area of the spill is going

to be removed by Nunetta Environmental and soil samples have been conducted. The tanks that are
leaking are being wrapped in a liner and the contractor is to remove the crushed tanks.The

Department of environment was notified as well.

] STATION OPERATOR

REPORTED TO SPILL LINE BY | POSMION EMPLIVER LOCATION CALLING FROM TELEPHOME
L | Paul Clow Project Officer City of Iqaluit Building 2425 B76-079-6363
| | ANY ALTERNATE CONTACT POSITION EMPLOYER ALTERNATE CONTACT ALTERMATE TELEPHOKE
M| Chris Callahan | Public Works Director | City of Iqaluit | Bullding 2425 867-222-2863
REPORT LINE USE DNLY
| RECENVED AT SPILL LINE BY POSITION LOCATION CALLED REPOURT LINE NUMBER

|EMFI..CH"EF

YELLOWRNIFE, NT

| memse0stan

LEAD AGENCY (TEC DCCG O GNWT OGN O

DNAC DMER OTC

SIGNIFICANCE [ MINDR 0 MAJOR O UNKNOWN

-IFILE STATUS DOPEN [ CLOSED

AGENCY

CONTACT MAME

CONTACT TIME

[ rEmanis

LEAD AGENCY

FIRST SUFPOAT AGEMCY |

SECOMND SUPPORT AGENCY

THIAD SUFFOAT AGENCY

PAGE10OF ____

Prepared by Paul Clow, Project Officer, Department of Engineering

3/31/2010



