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Thomas G. Livingston, P.Eng.       July 10, 2007 
Regional Municipal Planning Engineer 
Ph: 867-983-4156  Fax: 867-983-4124 
 

Re:  Response to Review of Application of Water License fo the Hamlet of Kugaaruk
 

Phyllis Beaulieu  
Nunavut Water Board 
PO Box 119 
Gjoa Haven, NU 
 
Dear Ms. Beaulieu, 
 

Enclosed is the response to your commentary to our original dated June 20, 2006 submission to the 
Nunavut Water Board for that portion of the water license involving sewage discharge to inland 
habitat.  The former license # NWB3PEL9803 expired in 2003.  The Department of Community and 
Government Services of the GN (CGS)  understands that the NWB already has a great deal of 
background information that is not necessary to this application, and this extraneous information may 
give the appearance that there are inconsistencies.  CGS wishes to make it clear that earlier versions 
of design options are to be considered as a normal part of the iterative engineering process (and our 
attempt at providing information on the application to the Board prior to the full application being 
made) – but should not be confused with the final design submission and application.  For this reason, 
CGS requests that the information included herein supersedes all previously-received portions of this 
submission.  Any information germane to the application is included herein.    
 
It is important to note that Elwood Johnson, SAO of  Kugaaruk, has apparently recently applied to the 
NWB for that portion of the water license having to do with fresh water withdrawal from the  
Kugajuk River (see Appendix G).  If CGS can be of assistance in unifying the two portions of the 
license application, we will be glad to do so.  
 

The lagoon in Kugaaruk has been under-capacity for years.  Since it was first built, it has been prone 
to numerous failures.  The original berms were un-engineered, and installed without appropriate 
consideration for structural stability, or construction techniques.   The berms were originally placed 
on either bedrock or native soil using pit run granular sources without appropriate compaction.  No 
provision was made for sealing the bedrock/berm interface or the bedrock/native soil interface.  Nor 
was the berm lined, so seepage through the berm was continuous throughout the year.  The lagoon 
was also undersized, and prone to overtopping.  There was no provision to decant the lagoon, nor was 
there an overflow structure. 
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Please note that, at the request of CGS,  Dillon Consulting had responded to the questions raised on 
the first application on February 26, 2007.  Included in this were responses by AMEC Earth and 
Environmental, the geotechnical consultant involved in the project.   However, at that time I had 
decided that more direction by the NWB and other regulatory agencies was necessary before I could 
authorize the release of Dillon’s answers.   
 
At the present time however, due to subsequent meetings with the newly-staffed administration of the 
Water Board and other agencies, I have a clearer idea of some of the perceived difficulties, and 
hopefully can address them in one document. 
 

The appended design calls for the rehabilitation and improvement of the existing lagoon.  The lagoon 
as it now exists cannot meet the community’s current needs.  The new system is designed to provide 
sufficient hydraulic capacity to provide for the hamlet’s sewage requirements for up to 20 years.  This 
will be a far better solution for the interim than what exists at present, and will gain the GN time to 
institute further field studies.  At some point in the near future the GN will be in a position to build a 
larger lagoon at a different location if that is what is needed.  In addition, the design addresses seven 
issues that are of concern to lagoon systems: 
 

1. Retention time capacity:  The Government of Nunavut had explored the idea of lining the 
entire lagoon – berm and floor.  They had estimates from the contractor that were acceptable.  
However, when the actual quotation was prepared, the cost was almost three times the 
estimate – far beyond the reach of the budget allocation.  Rather than cancel the contract, CGS 
has asked Dillon Consulting to provide a design that will accomplish the same goal of annual 
retention time, but at a price that is possible.  The design that our consultants have produced 
calls for all berms to be lined with a geosynthetic clay liner (GCL).  This liner will be keyed 
into the permafrost and bedrock to a depth of a minimum of two metres below existing ground 
– thus well below the active layer (0.9 to 1.5 m).  The specifications for the GC liner are 
placed in Appendix I.  A geotechnical engineer (AMEC) will supervise the installation of the 
liner trench and the installation of the liner.  The design by Dillon Consulting, working with 
AMEC Earth and Environmental, will ensure 365 days of retention time, allowing an autumn 
decant. 

2. Berm slope stability:  AMEC Earth and Environmental has undertaken a finite element 
analysis of the berm under various failure scenarios, and has determined the berm, as 
designed, will have the following factors of safety: 
- Case 1: Modeled as if there were no water pressure within the soil.  This can be viewed 

as similar to a lined berm, which would be impermeable.  FS = 1.9 
- Case 2: Modeled as if a portion of the berm is frozen, but there is an active layer of 

permafrost on the downstream slope that thaws seasonally.  FS = 1.8 
- Case 3: Modeled as if the berm might slide across the berm/native soil interface. FS = 3 

The GN has a contract in place to have Dillon provide full time inspection of the berm works. 
 This includes testing of the berm material for proctor values and compactive effort. 

 

3. Capacity to meet community needs:  The rehabilitation will increase the capacity of the 
lagoon to meet the needs of the community over the next fifteen to twenty years.  This will 
give the Government of Nunavut time to allocate sufficient funds in our Capital Plan to enable 
a completely new lagoon system at a location that is acceptable from engineering, economic, 
and culturo-societal points of view. During this time, further tests can be undertaken to better 
understand the area’s surficial geology as well as the effluent quality from the improved 
lagoon/wetland system. 



4. Effluent quality:  Samples taken from various points in the lagoon and along the path of the 
effluent in early July and late August show that the lagoon, even in its present condition, is 
performing its job remarkably well, and is meeting the requirements of the license that expired 
in 2003.  We are confident that the rehabilitated and improved lagoon will meet or exceed 
these values.  On the basis of the improvements we are confident that the lagoon/wetland 
system will meet new values we are proposing of 45/45/10 (BOD/TSS/Ammonia-N). 

5. Monitoring:  While on site during construction, our consultants will be training staff of the 
hamlet in the proper procedure for taking effluent samples at the various sampling points we 
are proposing, as well as at the original PEL-3. 

6. QA/QC during construction: During critical times in the construction process of the 
rehabilitated and improved lagoon we have budgeted for a professional engineer from Dillon 
Consulting and AMEC to be on site to ensure that the work is being done according to the 
specifications.  The engineer will make sure that such aspects as compaction, berm slope, liner 
placement, liner key, and all other important aspects of the design be adhered to. 

7. O&M and Spill Contingency:  Furthermore, our consultants will prepare an O&M manual 
and a spill contingency plan for hamlet crews to follow during operation of the lagoon. 

 

On June 26 CGS Project Officer Navjit Sidhu, P. Eng, put up posters around the hamlet of Kugaaruk 
indicating what the GN’s plans were about the lagoon and giving his name and office number should 
anyone have any questions or concerns.  This was also posted in Inuktitut.  Samples of each language 
are placed in the Appendix. 
 

This submission is in two parts, with Appendices following each Part: 
 

Part 1 is the Detailed Design Report prepared by our consultants, Dillon Consulting of Yellowknife.  
This includes all drawings and information that are necessary to understand the design of the 
rehabilitation and improvement.   
 

Part 2 consists of the letter from the Nunavut Water Board to CGS dated November 14, 2006, within 
which is included the GN’s and our consultants’ answers.  To provide continuity and clarity, the 
answers to questions1-3, in a different colour, are embedded in the text of the November 14 letter.  In 
addition, four letters have been received by the NWB from three external review organizations. INAC 
(June 6, 2007) has sent two letters.  Environment Canada sent a letter on June 7, 2007, and the GN 
Department of Environment sent a letter dated June 1, 2007. CGS  has provided a response to the 
main points contained in these letters in Part 2 also.  The letters are contained in Appendix J. 
 

Should you require any further information, please contact me. 
 

Sincerely, 

 
Thomas G. Livingston, P.Eng. 
 

cc:  Canute Krejunark, Mayor of Kugaaruk  
Navjit Sidhu, P.Eng, Project Officer 

 Gary Strong, P.Eng, Dillon Consulting Ltd. 
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Government of Nunavut, Community & Government Services July, 2007 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PART  
I 

 
 

Sewage & Solid Waste, Kugaaruk  No. 04-4406 



Government of Nunavut, Community & Government Services July, 2007 

Response to Review of Application of Water License for the Hamlet of Kugaaruk 
 
Table of Contents 
 
Part 1 
Detailed Design by Dillon Consulting Ltd     16 pages 
   Appendices 
 Appendix A: Drawings      7 pages 
 Appendix B: Population Statistics     10 pages 
 Appendix C: Laboratory Analyses     14 pages 
 Appendix D: Sample TOCs (Spill Contingency, O&M)  2 pages 
 
Part 2 
Response to NWB letter of November 14, 2006 
 GN/Dillon response (Questions 1-3)     14 pages 
 AMEC response (Questions 4-14)     19 pages 
 GN response to INAC, Env. Canada, GN Dept of Env Letters 4 pages 
 Appendices 
    Appendix E:  NWB letter of November 14, 2006   11 pages 
    Appendix F:  Laboratory Analysis & INAC inspection  18 pages 
    Appendix G:  Letters from Hamlet & from NWB   4 pages 
    Appendix H:  Community poster     2 pages 
    Appendix I:  GCL specification sheet    1 page 
    Appendix J: Letters from INAC, Env. Can., GN Dept of Env. 9 pages 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sewage & Solid Waste, Kugaaruk  No. 04-4406 
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