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1 EXECUTIVE SUMMARY

Concentric Associates Internationa Inc., (Concentric) was retained by the City of 1gduit, to undertake
aDam Safety Ingpection (D)) of the City of Igaluit sawage lagoon. The scope of work for the
assgnment has been undertaken in accordance with Concentric’s proposal 04-1166, dated November
19, 2004.

The site ingpection and reporting were conducted on February 9, 10 and 11, 2005, by Allan Murray,
P.Eng., of Concentric. Snow and ice cover did not allow adequate assessment of the structures. Itis
strongly recommended that the next DSI be conducted prior to October 2005.

OBSERVATIONS:
> No sgnificant changes in condition were observed since the previous DS

» City of Igaluit Engineering staff reported no maintenance/repair workssincethelast DS was conducted
in 2002.

RECOMMENDATIONS:

1. Preparation of therequired Operation & Safety Manua, Emergency Preparedness Plan, L ogbook, and
Permanent File, remains ddinquent, despite initia identification for compliance in 2001, and repested
non-compliance in 2002, 2003, and 2004. Steps should be taken to address this issue in 2005, as
continued non-compliance negates the purpose, and validity, of the entire process, that beganin 2001
with the Dam Safety Review (DSR).

2. Undertake the next DSI prior to October 2005.

3. Based on record documents and discussion with the City of [galuit Engineering Department, thelagoon
may be in service for perhaps another two (2) or three (3) years. If thisisindeed the case, best
practices would seem the best gpproach for ongoing safety and serviceability of the berms.
Unfortunately, the safety/stability recommendations from the 2003 geotechnica report (discussed
herein) have not been implemented. Thiswork should have been undertaken in 2004. It is strongly
recommended that the recommended measures (adequate protection againgt overtopping, and adequate
erosion protection ingtalled on downstream portions of the berms) beimplementedin 2005. Designad
andysis would be required prior to congtruction.

4. |If the sawage lagoon is to remain in service sgnificantly longer than indicated in item 1, above, it is
strongly recommended that the lagoon be ether redesigned and rebuilt; or, that an impervious liner be
ingalled with erosion measures applied to downstream faces of berms. Either option will likely require
anew DSR.

London Concentric Associates Internationa Inc. Ottawa
WWW.concentriceng.com
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2. INTRODUCTION

Concentric Associates Internationd Inc., (Concentric) was retained by the City of 1gduit, to undertake
aDam Safety Ingpection (D)) of the City of Igaluit sewage lagoon located in Igauit, Nunavut.

This assgnment and the scope of work described herein has been undertaken in accordance with
Concentric’s proposal 04-1166, dated November 19, 2004.

The ste vigt and reporting were conducted on February 9, 10 and 11, 2005.
Allan Murray, P.Eng., of Concentric, met with the following personnd at the City of Igduit:

Brad Sokach, Director of Engineering, City of Igduit
Geoff Baker, Project Manager, City of Igaluit Department of Engineering

This report summarizes our terms of reference for the assgnment, observations, conclusons and
recommended action.

London Concentric Associates Internationa Inc. Ottawa
WWW.concentriceng.com
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3. BACKGROUND

The Canadian Dam Safety Guiddines (DSG) requires that al structures exceeding prescribed height and
volume mnimums be subject to Dam Safety Reviews (DSR's) and Dam Safety Inspections (DS's) at
regular intervas.

A DSRisacomprehensve, formd review processthat involves completion of checklist itemsin accordance
with the Dam Safety Guiddlines. The DSR formsabasdine of dam higtory, condition, repair requirements,
and extendve documentation of monitoring, operating, safety and emergency procedures.

The sawage lagoon requiresaDSR every ten (10) years. The DSR for the sewage |agoon was conducted
in 2001.

It is required in the DSG document that in the interva between DSR's, a Dam Safety Inspection be
performed on an annua bass. The DS is a much less comprehensive review, comprisng a visud
ingpection only to identify any changes in condition, or any observed concerns.

A detailed historica perspective may be referenced in the DSR on file with the City of Igduit.

London Concentric Associates Internationa Inc. Ottawa
WWW.concentriceng.com
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4.

SCOPE OF SERVICES

Our directive has been to undertake a Dam Safety Inspection (DS]) in accordance with the DSG, for the
sewage lagoon. Theinspection congsted of an on-Stevisua assessment, notation of any sgnificant changes
in condition since the lagt available DS, preparation of a written report in a format compatible with the
DSR, and a photographic record.

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

a

a

O

0O 0O 0O 0o 0o 0 O

Review available record documentation, to be provided by the City;
Review, in particular, reports and/or repairs/'upgrades conducted since the 2001 DSR;

Interview and/or solicit input from maintenance personnel and City Administration regarding operating
performance, concerns, incidents, repairs, and any notable concerns;

Conduct avisud onSte assessment of the sewage lagoon;

Prepare a photographic record documenting genera and representative conditions;

Identify, characterize, and risk-assess any actua or potential concerns;

Prepare awritten report summarizing our observations, items of concern, and recommendations;
Indicate any recommended repairs,

Prioritize action items, and;

Submit final documents in eectronic format and hard copy.

Limitations

At the time of the ingpections, visud acuity of the Ste was difficult due to snow and ice accumulation.
Snow and ice cover did not alow adequate assessment of the structure. It is strongly recommended
that the next DSl be conducted prior to October 2005.

London Concentric Associates Internationa Inc. Ottawa

WWW.concentriceng.com



<

City of lgduit Sewage Lagoon Dam Safety |nspection

5. SUMMARY OF PREVIOUSDSI’'S
The following isasummary of observations and recommendations made from the previous DSI’s:

January 7, 2003 (2002) DS

A DSl was conducted by Trow Consulting Engineers (Report MA15882A, dated January 7, 2003) in
October 2002. The DS was termed “...an interim step prior to the implementation of remedia
messures...” recommended in the 2001 DSR.

The DS noted no significant changes sincethe 2001 DSR, but highlighted the seepage concerns of the east
berm and the threat of overtopping in the spring.

The DS reiterated the recommendations of the 2001 DSR, as follows;

» Thereisinadequate information concerning the as-built conditions of the berms

» Thebermsarenot consdered safein their current condition and are non-compliant with the design and
performance standards of the DSG.

» Remedid measuresincudethree (3) options- animpermesbleliner; buttressing theberms; and building
anew lagoon.

Not dated in the 2002 DS, but recommended in the 2001 DSR, were the following additiona
requirements, which are believed to be gill outstanding:

» Completethe remaining outstanding non-compliance requirements of Section Nos. 3and 4 of the DSG,
asfollows

Permanent file

Operation, Maintenance and Survelllance Manua
Logbook

Emergency Preparedness Plan

2003 DS

Based on our discussons with the City of Igauit Engineering Department, there is no 2003 DSl on file.
However, ageotechnicd investigation was conducted by Trow AssociatesInc. (Report OTGEOO016794A,
dated October 8, 2003) in 2003.

The scope of the geotechnica investigation was to undertake a topographic survey of the lagoon and
conduct a dope dability analysis of the berms. A separate hydrologic report is referenced, but was not
provided to us. It would appear that the geotechnical investigation was attempting to address some of the
as-built issues discussed in the 2002 DS

London Concentric Associates Internationa Inc. Ottawa
WWW.concentriceng.com
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Sdient points from the geotechnical investigation include:

> Adeguate (satisfying the Dan Safety Guiddines) factors of safety exist for steedy state seepage and
rapid drawdown scenarios

» Theberm dopes should remain stable provided they are protected against overtopping and adequate
erosion protection isingaled on downstream faces

» Catagtrophic falure is unlikely with the above provisos, however, locdized falures or seeps are
expected until such time as the lagoon islined with an impervious materid, or rebuilt

Thereport also notesthat itis Trow’ sunderstanding thet thelagoon will remain operationd for perhapsfour
(4) more years, (2007) until the new sewage trestment plant is complete.

London Concentric Associates Internationa Inc. Ottawa
WWW.concentriceng.com
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6. COMMENTARY ON DAM SAFETY GUIDELINES

The Canadian Dam Association publication, Dam Safety Guiddines (DSG), governs the nature and
frequency of ingpection and review activities for structures which fall under its umbrelacriteria

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

The DSG document is far reaching in terms of applicability and requirements for conformance. Thisis
understandable as the type and complexity of structures that fall under the jurisdiction of the document
varies condderably, from reatively smal and smple embankments or dikesto massve and complex dams
associated with hydrodlectric generating facilities, irrigation, flood control, etc.

The DSG requires that al structures exceeding the height and volume minimums described above be
classfied according to their * consequence category”, that is, the consequence of dam failureintermsof 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) is acomprehensive, forma review process, conducted at regular intervals,
that involves completion of checklist itemsin accordance with theDam Safety Guiddines. The DSR forms
a basdine of dam higtory, condition, repair requirements, and extensve documentation of monitoring,
operating, safety and emergency procedures.

The frequency of DSR’ s varies depending on consequence category. For structures where significant life
safety and/or socio-economic consequence exis, the DSR is usualy conducted every five (5) to ten (10)
years. The sawage lagoon requires a DSR every ten (10) years. Theinitiad DSR for the sawage lagoon
was conducted in 2001, therefore, the seawage lagoon is due for an updated DSR in 2011. If sgnificant
dterations to the structure take place before this date, an updated DSR would be required.

It isrequired in the DSG document that in the interval between DSR’'s, a Dam Safety Inspection (DS)
would be performed on an annua basis. The DSl isamuch less comprehengve review, comprising a
visud ingpection to identify any changesin condition, or any observed concerns. The results of the DS
are incorporated into the DSR documentation. A DS may trigger repairs, or changesin standard
operating procedures.

London Concentric Associates Internationa Inc. Ottawa
WWW.concentriceng.com
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7. OBSERVATIONS
Sewage L agoon

The sewage lagoon was accessed on foot. The review was hampered by considerable accumulation of
snow and ice. Based on our limited visua assessment we have the following comments:

> Seepage was not observed downstream of the east berm. Seepage was observed in previous
ingpections by others.

» Themgority of the lagoon was frozen, with small aress of open effluent near the inflow.
» Condderable congtant flow was observed at the outflow.

> No evidence of repair/maintenance/upgrade work was evident
Overdl, the condition of the structure has not changed significantly since the previous DSI.

We note that the safety (berm stability) issuesidentified in the 2001 DSR and 2002 DSl have had a
solution proposed in the 2003 geotechnica report.

Unfortunately, the recommended measures to ensure safety and stability have not been implemented.

London Concentric Associates Internationa Inc. Ottawa
WWW.concentriceng.com
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8.

RECOMMENDATIONS

The following actions are recommended:

1

Preparation of therequired Operation & Safety Manua, Emergency Preparedness Plan, Logbook, and
Permanent File, remains delinquent, despite initia identification for compliance in 2001, and repeated
norn-compliance in 2002, 2003, and 2004. Steps should be taken to address this issue in 2005, as
continued nortcompliance negates the purpose, and validity, of the entire process, that began in 2001
with the Dam Safety Review (DSR).

Undertake the next DSI prior to October 2005.

Based on record documents and discussion with the City of 1galuit Engineering Department, thelagoon
may be in service for perhaps another two (2) or three (3) years. If thisis indeed the case, best
practices would seem the best gpproach for ongoing safety and serviceahility of the berms.
Unfortunatdly, the safety/stability recommendations from the 2003 geotechnica report (discussed
above) have not been implemented. Thiswork should have been undertaken in 2004. It is strongly
recommended that the recommended measures (adequate protection againg overtopping, and adequate
eroson protection ingtalled on downstream portions of the berms) beimplementedin 2005. Designand
andysis would be required prior to congtruction.

If the sawage lagoon is to remain in service sgnificantly longer than indicated in item 1, above, it is
strongly recommended that the lagoon be ether redesigned and rebuilt; or, that an impervious liner be
ingalled with erosion measures gpplied to downstream faces of berms. Either option will likely require
anew DSR.

London Concentric Associates Internationa Inc. Ottawa

WWW.concentriceng.com
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0. GENERAL LIMITATIONS

The services performed and outlined herein were based in part, upon visud observations of the Site.
Our opinion cannot be extended to portions of the Site that were unavailable for direct observation by
objects or coverings at the time of our observations. It should that at the time of the ingpections, visud
acuity of the ste was difficult due to snow and ice accumulation. As such, it is possible thet certain
conditions may exist that would not have been visble during our assessment. Should such an event
occur, Concentric should be notified in order that we may determine if modifications to our conclusons

are necessary.

The conclusions of this report are based, in part, on the information provided by others as described in
the report.

This report has been prepared in accordance with generdly accepted engineering practices. No other
warranties, expressed or implied, are made as to the professiona services provided under the terms of
our contract and included in this report.

Concentric has prepared this report for the sole benefit of the City of Igduit. The materid in it reflects
Concentric's best judgment in light of the information availableto it a the time of preparation. Any use
which athird party makes of this report, or any reliance on or decisions made based on it, are the
responsibilities of such third parties. Concentric accepts no responsibility for damages, if any, suffered
by any third party as aresult of decisions made or actions taken based on this report.

We would be pleased to discuss this report with you.

Should there be any questions, please contact the undersigned.

Yourstruly,

Concentric Associates | nternational Inc.,

1 &
Kool

| _.':
AR~

Allan D. Murray, P.Eng.,
Project Manager

10
London Concentric Associates Internationa Inc. Ottawa
WWW.concentriceng.com




City of lgduit Sewage Lagoon Dam Safety |nspection

APPENDIX A
Photographs
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