July 18, 2006

Joe Murdock,

Coordinator of Technical Services
Nunavut Water Board,

Gjoa Haven, Nunavut

Subject: Cape Dorset P — Lake Sewage Lagoon Water License Amendment,
Response to Intervener

Dear Mr. Murdock,

We provide this letter on behalf of the Hamlet of Cape Dorset. In response to your letter dated
Fuly 6, 2006, requesting for further information, not limited to treatment technologies, such as
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financial implication, Operation & maintenance aspect and other issues, regarding sewage | ..

ireatment in the communify, please find enclosed a report titled: Sewage Treatmeni |

Alternatives for the Hamlet of Cape Dorset, Nunavut”', dated August 2003, As you will note

page 26 of the report, under Table 5- Options and Criteria Analysis, the option of P lake

lagoon was appraised to be the most favourable option.

As you may realize, in addition to the finding of the study report referred above, the decision
of P Lake as the preferred option of sewage weatment for the community was based on the
interest of the Hamlet of Cape Dorset and community in general and also experiences of GN

in wastewater treatment in the various communities in Nupavut, Metion from the council of

Hamlet of Cape Dorset and documentation of public consultation, identifying P Lake as the
preferred option have already been provided to NWB through previous submission.

Trusting this meets your requirement, we thank you in advance for you co-operation on the
issue.

Sincerely,

DILLON CONSULTING LIMITED wunavut Water
Board
JUL ¢ £ 2006

Public Registry

Gary Strong, P. Eng
Project Manager

CC: Art Stewart, Hamlet of Cape Dorset
Bhabesh Roy/Anjan Joshi, Dept of CGS, GN, Pond Inlet

Enclosed: Sewage Treatment Alternatives for the Hamlet of Cape Dorset, Nunavut
Dated August 2003 by Dillon Consulting Limited, Calgary
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Executive Summary

Dillon Consulting Limited (Dillon) was retained by the Department of Community Government
and Transportation (CG&T), Government of Nunavut (GN) to help facilitate the decision making
process for the selection of a long-term sewage treatment option for the Community of Cape

Dorset.

To aid the GN in the decision making process, this report, entitled “Sewage Treatment
Alternatives for the Hamlet of Cape Dorset Nunavut”, has been prepared. The purpose of thig
report is primarily to integrate the body of knowledge gained to date with respect to the long
term planning for sewage management in Cape Dorset into one cohesive document. Much work
has been completed to date as part of the planning process; this report brings the work together
into a decision making support document. More specifically, the GN has asked Dillon to
compare the option of the “P Lake Lagoon” to the installation of a pre-engineered secondary
level treatment plant at the existing lagoon site. ' -
The need for a long term sewage management strategy for Cape Dorset stems from ongoing
difficulties with berm integrity and volumetric storage capacity of the current lagoon structures.
For the past several years, breaches to the berm structures have oceurred each spring. In the most
recent efforts to address this issue, work was completed in 2002 to repair and reinforce the
existing berm structures, enable overflow of the lower two lagoon cells (installation of culverts),
and redirect surface water flows away from the lagoons. Upgrades were not completely effective
as one of the berms breached again in the spring of 2003. Even in the absence of issues related to
berm integrity, the volumetric capacity of the current lagoons still remains an immediate issue.
Current standards of practice for facultative lagoon systems in cold weather climates typically
incorporate a lagoon storage capacity of at least one year. Current estimates suggest that the
current lagoon system has a volumetric capacity of 30,000 m’ equating to a retention time of
approximately 190 days on an incorrect assumiption that there are no other inflows (run-off and
direct precipitation). With a projected average annual 2.4 % increase in population over a
standard planning horizon of 20 years, capacity issues will perpetuate over time.

The current 3-cell lagoon is located approximately 1 kilometre southwest from the Hamlet
boundary. It was constructed in the mid 1990°s and is located within a natural valley with
drainage to the Telik Inlet of the Arctic Ocean. The lagoon cells are constructed in a terraced
formation with sewage flowing from one cell to the next. Although designed to exfiltrate,
culverts have since been installed within the upper portion of each berm to accommodate
overflow conditions and reduce the risk of berm failure. At the current time, the rate of inflow to
the lagoon system (sewage and natural run-off) exceeds the rate of exfiltration. Due fo the
location of the lagoon system, natural run-off further exasperates the issue of volumetric capacity
required for the purposes of sewage treatment.

Prior to the construction of the current 3-cell lagoon system, a single cell lagoon located
approximately 600 m south west from the community was used for the treatment of sewage.
Discharge from this lagoon is also to the Arctic Ocean. Different to that of the 3-cell lagoon the
physical barrier of a land tidal bridge does not exist between the discharge point of the old
lagoon and the community. The former sewage lagoon has a smaller capacity than that of the 3-
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cell lagoon. Available information suggests that expansion of this lagoon is not likely possible
nor feasible given its relatively close proximity to the community.

The berm failures and the winter overflows from the 3-cell lagoon were recurring problems
which permitted raw sewage to enter Telik Inlet with little prior retention time. The Hamlet was
forced on a number of occasions to revert to using the old single cell lagoon which suffered from
the same problem. In 2001 the Hamlet made application for a water licence from the Nunavut
Water Board. The water licence (ANWB3CAPO207) was granted in September 2002. The water
licence sets out criteria for the performance of the 3-cell lagoon.

In March 2002 Environment Canada (EC) issued an Inspector’s Directive under the Fisheries
Act that identified the release of untreated sewage into Telik Inlet as “a serious and imminent
danger” to waters frequented by fish. The directive further identified raw sewage as “3
deleterious substance”. In August 2002 the GN responded to the directive and advised
Environment Canada that repairs to the lagoons were being undertaken, that the capacity
shortfall with the 3-cell lagoon would remain, and that a decision had been made to implement a
mechanical treatment plant. The plant was to be operational by early 2004, however this
timeframe is no longer realistic. Therefore, one of the keys issues facing the GN is the need to
comply with the EC directive and at the same time implement a long term treatment solution,

In the year 2001 planning studies were first initiated to address issues related to the 3-cell lagoon
by reviewing potentially viable options for the long-term management of sewage. At the time
considerations included the expansion of the existing 3-cel] lagoon, new lagoon sites, primary
physical treatment with deep water or shoreline discharge, and pre-engineered secondary level
biological treatment plants. The results of this work identified the construction of 2 new sewage
lagoon in an area east of the community previously used for granular resource extraction as
potentially the most cost effective alternative (referred to as Site R). The next most cost effective
approach was to construct a primary level treatrment plant (macerator) with deep water discharge
at the existing 3-cell lagoon site. Although identified, these planning studies did not assess other
considerations that could influence the selection by the GN of the preferred solution.

was also given from the GN that installation of a macerator with deep water discharge was no
longer considered a feasible option on the basis of recent negative experience with the
implementation of this technology in the Community of Rankin Inlet, Nunavut,

Also identified subsequent to the 2001 studies were two other potential lagoon sites not
originally considered in the 2001 reports. These lagoon sites were identified as Sites P and Q
and were later dismissed from further consideration:

. Site P is a small lake and is located south of the community at the top of a steep rock
face. Given its location, Site P was considered at the time as too capital cost intensive to
be considered further.

Page 2
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. Site Q is a small lake south east from the community. While this option was under
consideration, the community was forced to use the lake a an emergency back-up
potable water source. For this reason, the community stated that the Q Lake site was not
an alternative for consideration.

Facultative lagoon systems have been widely used throughout the Northwest Territories and
Nunavut for the treatment of municipal sewage waste. These systems generally have the
advantage of being a proven technology that is able to meet current regulatory expectations, has
limited operation and maintenance costs, and is relatively simple to operate. That being said,
local topography often plays a deciding role in the ability to site a lagoon system in some
communities. Cape Dorset is one of these communities that the local topography provides a

challenge to site a lagoon. ’

Given lagoon sighting difficulties, the GN and the Community came to the consensus in July
2002 that a pre-engineered secondary level treatment plant installed at the existing site would
replace the current 3-cell lagoon facility as the preferred strategy for long-term sewage
management. To that end, equipment pre-selection and engineering design activities commenced
m the Spring 2003 after a Design Concept Brief was prepared and submitted to appropriate
regulatory authorities and other project stakeholders for information. In submitting the Design
Concept Brief, the GN committed to installation of a mechanjcal plant at the existing lagoon site
with the plant to be operational by early 2004.

The community of Pangnirtung is in a situation similar to that of Cape Dorset in that a pre-
engineered secondary level Sewage treatment plant was recently selected by GN as the long term
SeWage management strategy. Originally scheduled for commussioning in the spring of 2003,
recent delays have negatively impacted the schedule. The plant is now expected to be fully
operational at some time during the summer of 2003.

the original decision not to construct a lagoon at P Lake on the basis of cost. This re-evaluation
was prompted by concerns with the pre-engineered treatment systems over escalating estimates
for Operation and Maintenance costs, a ganed understanding of operator training and
community capacity requirements, and the limited acceptance by the community of a new
technology. Direct cost comparisons of the P Lake Lagoon Option and a Sequencing Batch
Reactor (SBR) mechanical treatment plant were first completed in May 2003.

Capital and operating and maintenance costs were refined for this report. Compared to the
original cost estimates in May 2003, the most significant cost adjustments for this report are as
follows:

Mechanical Plant capital cost increased by 17%
Mechanical Plant O + M cost increased by 73%
. Lagoon capital cost increased by 12%

Page 3
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Refinements were made through the incorporation of most recent site data, further discussions
with equipment suppliers, and a review of relevant and readily available literature.

In order to consider the total cost in current day dollars, a net present value/life cycle cost
analysis was completed assuming a twenty year time period. The life cycle analysis was
completed over a range of discount rates to account for the uncertainty in predicting future rates,

G_ption Capital Ceét O +MCost | 2% Discount | 4% Discount | 8% Discount

?gg“gama’ Plant | ¢ 600,000 $260,000 89,700,000 |  $.000,000 $8,000,000
P-Lake Lagoon |  $6.900,000 $40,000 $7.500,000 $7,400,000 $7,300,000

The analysis suggests, based on current assumptions, that the P-Lake lagoon option has a lower
life cycle cost compared to the Mechanical Treatment Plant option.

As a decision making document, the purpose of this report is to not only provide updated cost
estimates, but to introduce some of the other potentially influencing factors that GN may want to
consider. Examples of these potential considerations include cost uncertainty, regulatory
environment, process uncertainty, and community acceptance. The GN may determine that there
are additional factors that should also be considered.

In order for the GN to make an informed decision in selecting a preferred long-term solution for
Sewage management specific to the situation in Cape Dorset, a weight-of-evidence approach is
recommended. To assist in this regard, a matrix has been developed that allows the weighting of
the various considerations based on GN priority. The weightings are split between the two
options on a proportional basis. Both objective and subjective approaches are used in
determining the points split, as shown in the matrix table. A comparison of Total Score identifies
a preferred solution using this approach and based on the assumptions made in assigning weights
and scores.

Criteria Potential Points | Mechanical Plant P Lake Lagoon
O + M Costs 23 “3 - 22
O + M Uncertainty 15 4 11
Capital Cost 20 11 9
Capital Cost Uncertainty 10 8 2

- - Regulatory Environment 10 8 2
Process Uncertainty 10 2 8
Community Acceptance 1¢ 7 3
TOTAL 100 43 57
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For the purpose of this report, Dillon has established inputs into a weight of evidence approach
that is representative of our perspective and best understanding of the key issues. Input is
required from the GN to refine weightings, scores, and the list of considerations/factors most
reflective of current and/or anticipated government policy, priorities, perception, and
understanding of the specific situation in the community of Cape Dorset.

Using this weight of evidence approach with the considerations, weights, and relative
quantitative and qualitative scores, the P Lake Lagoon is shown to result in a higher total score.
Operation and Maintenance Cost considerations were shown to have the greatest influence on the
outcome and reflects GN concerns over long-term fiscal commitments required as part of the
installation of a mechanical treatment plant. Other considerations favour the mstallation of a
mechanical treatment plant, however, higher relative scores were outweighed by those points
awarded from Operation and Maintenance costs.

As stated previously, the scope of this report is to specifically compare the options of the P Lake
Lagoon to a pre-engineered sewage treatment plant located at the current lagoon site.
Accordingly, analysis of these two options was completed in such a marmer to assist the GN in
the selection of a long-term Sewage management solution. In considering its options, the GN is
reminded of other alternatives that were rejected in the absence of this formal approach. For
example, it would appear that lagoon Site Q was rejected primarily on the basis of community
acceptance in the absence of cost considerations. Should Site Q in fact be technically feasible,
integration of this option into the matrix table would likely result in a higher score than the P-

Lake Lagoon option.

Should the P-Lake Lagoon remain the preferred option after refinement of the presented matrix
based on GN input, a baseline data collection program should be completed during the
summer/fall of 2003 field data to further characterize field conditions along the road right-of-
way and proposed P-Lake Lagoon site. Field data needed to be collected includes, but is not
limited to topography, lake bathymetry, soils/surface geology, hydrology, and fish habitat. The
scope of the data collection program should be supportive of confirming technical feasibility and

infrastructure design.

Should the GN conclude however that the P-Lake Lagoon or other lagoon options are not
feasible and/or preferred further consideration of altemate mechanical treatment plant
technologies may be warranted for the specific purpose of looking at potential reductions in
Operating and Maintenance Costs. The installation of an SBR provides an opportunity for direct

comparison to the Rotating Biological Contactor (RBC) based technology recently constructed in [
Pangnirtung. However, preliminary estimates suggest that an SBR will have approximately 30% .~

to 50% higher power consumption rates than a comparable RBC based system, and therefore an |
RBC presents an opportunity for si gnificant savings over the long term. i
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On the assumption that collected field data supports implementation of the P-Lake Lagoon
option, the following schedule is proposed:

. Site Investigations by October 2003
. Regulatory Approvals by February 2004
. Design ~ Tender — Award by May 2004

. Road and Lagoon Construction 2004/2005

The proposed schedule reflects the reality that the access road to the P-Lake site is a major civi]
works undertaking for a community the size of Cape Dorset. In the interim period before the
new lagoon system is commissioned, GN will need to continiue to operate and maintain the
existing 3-cell lagoon. Existing issues related to capacity and berm integrity will need to be
managed to the extent reasonable. With approximately 2 years required to construct a new
sewage lagoon at P-Lake, regulatory issues associated with the existing system are likely to
remain a challenge for the GN. B
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1.0 Introduction

1.1 Purpose

Dillon Consulting Limited (Dillon) has been retained by the Government of Nunavut (GN) to
evaluate and report on sewage treatment alternatives for the Hamlet of Cape Dorset, Nunavut.
Previous studies have evaluated several sewage treatment options. By the spring 2003 two
options were remaining under consideration, these being a facultative lagoon (at the P-Lake site)

i
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Sewage is disposed of in a 3-cell sewage lagoon system which was constructed in the mid
1990°s. Prior to the mid 1990’ sewage was disposed of in a single cell lagoon at a distance
closer to the Hamlet. The 3-cell lagoon system is constructed in a natural valley. Construction of
a lagoon in a steep valley is not normal practice and highlights the difficulty of finding a suitable
lagoon site in the hilly terrain around Cape Dorset.

The lagoons are constructed in a terraced formation, with sewage flowing from one cell to the
next. Discharge from the final cell is to Telik Inlet on the Arctic Ocean. Telik Injet is separated
from the Hamlet by a tidal land bridge, and this outfall location is preferred over other locations
closer to the community. Telik Inlet is considered a fish-bearing body of water (Environment
Canada, 25 March 2002).

Given its location, the 3-cell lagoon system receives a significant volume of natural run-off in
addition to sewage inputs. High spring run-off volumes/rates have on several occasions
precipitated breaches in the berms of the lagoon structures. Overflows of the lagoon system as
well as structural breaches contributed to the initiation of regulatory action by Environment
Canada in the year 2002.

In 2001 the Hamlet made application for a water licence from the Nunavut Water Board. Water
Licence NWB3CAPO207 was granted in September 2002, An amendment to the water licence
will be required in the event a new sewage treatment facility is adopted.

In 2001 Dillon prepared an options report for the GN which considered four sewage treatment
alternatives: expansion of the existing lagoon, a new lagoon near the airport, a macerator and
deep water discharge, and a mechanical treatment plant. The options report identified the new
sewage lagoon near the airport as the lowest cost option. Although identified, this report did not

assess other considerations that could influence the selection by GN of the preferred solution.

Subsequent to completion of the 2001 report, and through further meetings with community
representatives a decision was ultimately made by the GN to select a pre-engineered mechanical
treatment plant at the 3-cell lagoon site as the preferred long term sewage management solution
for Cape Dorset. Accordingly, detailed design commenced in early 2003, and quotations were
received from package plant supphers in April 2003.

More recently, the GN raised concerns over potential operating costs of a mechanical plant and
as such requested that Dillon re-evaluate the P-Lake lagoon and compare it to a mechanical
plant. This request led to the current study, in which the previous assumptions have been
reviewed and the evaluation refined,

Page 2
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1.3 Scope of Work

The Terms of Reference for this work are in Appendix A. The key tasks completed as part of
this work are as summarized follows:

Project future population and sewage volumes,

Describe the Mechanical Treatment Plant Option,

Describe the P Lake Sewage Lagoon Option,

Compare capital, operating, and life cycle costs for the two primary options,
Identify considerations other than costs that may influence decision makKing,

Provide appropriate recommendations to the GN to support the selection of a long-term
sewage management option.

* & & 8 & o
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2.0 Sewage Generation

2.1 General

The estimated current and future sewage loadings were determined based on population
projections and sewage characteristics typical of truck haul systems. The detailed calculations
and design assumptions are included in Appendix B. The purpose of this section is to briefly
summarize the design assumptions.

2.2 Design Assumptions

The selected design horizon for planning purposes is twenty yvears (2004 "'—"/2024). A 20 vear
planning period is considered reasonable and is typical for most studies. Population projections
up to the year 2020 were obtained from the GN Bureau of Statistics, and these were extended to
2024 assuming linear extrapolation. The resulting population at the end of the design horizon is
2012 people, as shown in Table 1.

It is assumed that the sewage generated is equal to the water consumption. Water consumption
was estimated using the Municipal and Community Affairs (MACA) standard rate for
communities of less than 2000 residents. The resulting daily sewage volume ranges from 156
m3/day in the year 2004 to 265 rn3/day in the year 2024. The daily sewage volume was
multiplied by 365 days/year to estimate the annual sewage volume.

In lieu of any site specific data on Sewage strength or other characteristics, organic mass and
suspended solids mass were estimated based on typical loading criteria. The resulting BOD; and
TSS rates are shown in Table 1.

Table 1 Population and Sewage Generation Summary
2004 2024
Population 1327 2012
Daily Sewage ~ Avg. (m’) 156 265
Annual Sewage (m’) 56,897 96,725
Average Day BOD; (kg 98 149
Average Day TSS (kg) 147 223

Page |




Government of Nunavut
Sewage Treaiment Alternatives Jor the Hamlet of Cape Dorset, Nunavur August 2003

3.0 Background

3.1 Existing 3- Cell Lagoon

A new 3-cell sewage lagoon system was constructed in the mid 1990s in a natyral valley located
approximately 1 km from the Hamlet boundary. The area plan and the existing lagoon site are
shown in Figures No. 2 and 3.

The lagoon berms are constructed mainly of fine-grained material from local sources. It is
understood that the berms were originally -designed so that sewage would ex-filtrate (seep)
through the lower berm of Cell #1 and then flow overland approximately 150 m to the remaining
two cells. The combination of filtration through the berms, overland flow, and retention time was
designed to provide a measure of sewage treatment including pathogen reduction. Despite berm
failures, effluent sampling undertaken in September 2000 downstream of Cell #3 indicated that
the effluent was within regulated limits under the Water License. It is not expected that this
would be the case at all times throughout the year.

The above description is applicable in the summer only, since the berms likely freeze throughout
in winter and seepage is minimal. No overflow structures were incorporated as part of the
original design, however culverts have since been added.

Deficiencies and Repairs

The existing lagoon system suffer from inadequate capacity, flooding during spring runoff, and
breaches to containment berms. In the late winter of 2003 the Hamlet reverted to using the old
single cell lagoon when sewage began to overtop the containment berms of the 3-cell lagoon.
After returning to the 3-cell lagoon for a short period of time, the Hamlet again reverted to using
the old single cell lagoon in the summer of 2003 due to a berm breach in Cell #3. The old single
cell lagoon is undersized and the Hamlet does not currently have a permit from the Water Board

for this site.

capacity is unknown at present. Recent discussions with GN personnel indicate the total storage
capacity may now be as high as 30,000 m3 (personal communication, Sameh Elsayed). This is
still well below the current year requirement for an annual lagoon of approximately 57,000 m°.
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The lack of capacity has been most evident in winter. During Dillon’s April 2003 site visit the
lower 2 cells appeared to be full with sewage running over the ice with little or no retention time
prior to discharge to Telik Inlet.

Breaches to the containment berms have been caused by spring runoff from Malik Mountain
flooding the lower 2 cells. The fine-grained material used in the berm construction is susceptible
to erosion. In addition, the berms do not appear to have any rock armour protection; as

recommended by Dillon in 2001. The gradient of the valley floor is relatively steep and the
resulting flow volumes and velocities have led to historical breaches to the berm in Cells #2 and
#3. A diversion ditch was constructed in 2002 but it appears that substantial runoff stil] enters the
lower 2 cells. Photographs of the lagoons and the breached cells are included in Appendix C,

3.2 History of Treatment Options

The decision to proceed with a mechanical treatment plant was made after previous studies and
community consultations failed to identify a suitable location for a new sewage lagoon. In March
2001 Dillon Consulting Limited was retained by the GN to conduct a planning study with the
goal of identifying the most viable sewage treatment option. The following briefly highlights the
options considered and the recommendations at the time of the report:

Expand Existing Lagoons: This option had the highest estimated capital cost. The work would
involve madifications to the existing lagoons and excavation in rock to expand the total capacity
to approximately 70,000 m3. This option was not considered further due to the high cost relative
to the other options. An additional 25,000 to 30,000 m3 of excavation would be required to
achieve required volumes for an annual Storage lagoon in the year 2024. The feasibility of
expansion to this extent is unknown based on currently available informatio. :

Site R Lagoon Option: The report concluded that the Site R lagoon was the most viable option.
Site R is located near the airport granular resource stockpile, and the terrain is suitable for a
sewage lagoon. This option was rejected in the summer of 2002 due to concerns over the
proximity to the airport runway and the increased hird strike hazard.

The remaining two options were for mechanical treatment. These two systems would have
similar requirements including an access road, lot grading, building enclosure, process
equipment, and building services.

- Macerator and Deep Water Discharge: The macerator is a mechanical plant option that
reduces the particle size of the sewage to remove floating material and takes the sewage away
from the shoreline via a deep water discharge. Deep water discharge consists of a pipe leading
from the plant along the ocean floor to a point of deep water where the sewage is discharged
through diffusers. This option had the lowest estimated capital cost but was not considered
further due to concerns over the future regulatory acceptance of deep water déscharges. A similar
system is in operation in Rankin Inlet Design and operational problems, combined with
expressed regulatory concerns with deep water discharge led to a decision by GN not to further

pursue this option for Cape Dorset.
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Primary Treatment Mechanical Plant: This option considered enhanced pnmary treatment
with a mechanical “Proteus” type system. Effluent quality would be similar to a lagoon.
Experience in the community of Fort Simpson has shown the cost of implementing this system is
essentially equivalent to that for a standard/conventional secondary sewage treatment plant. As a
result, GN subsequently decided to focus on conventional systems when evaluating mechanical
treatment options.

Regulatory pressure for a long term solution intensified during 2002. Two additional lagoon sites
were suggested by community representatives, these were as follows:

Q ~ Lake Lagoon Option: Q — Lake is small water body located east of the community, The
lake was used as an emergency water supply in the winter of 2001/2002 and therefore this option
was dropped from further consideration at the request of the community.

- P - Lake Lagoon Option: P —Lake is located south of the community. Development of this site

requires approximately 1 km of new access road with steep grades and large quantities of rock
excavation. This option was initially rejected due to concerns over high development costs,

'By the summer 2002 the GN advised regulators of the decision to proceed with a secondary

mechanical treatment plant for Cape Dorset. The plant was to be similar in scope to the
mechanical plant being constructed in Pangnirtung. In early 2003, Dillon commenced detailed
design of the mechanical plant for Cape Dorset. Process equipment vendors submitted price
quotations which ranged from $835,686 to $1 ,877,300. The vendors proposed to use Sequencing
Batch Reactor (SBR) technology, and operating costs were estimated to range from $135,000 to
$150,000 per year.

Due to concerns over operating costs and long term funding, the GN subsequently requested that
Dillon re-visit the P-Lakg lagoon option. Preliminary site surveys were undertaken for the plant

“"and a portion the lagoon access road. The lagoon and the mechanical plant options were

compared on the basis of life cycle cost in a letter report to the GN dated 7 May 2003. The report
stated that the life cost of the lagoon was marginally lower. At this stage the GN requested this
further study to confirm which of the two treatment options {mechanical plant or lagoon} is
better suited for Cape Dorset.

While this work was ongoing the GN was experiencing delays in the final commissioning and
start-up of the new Rotating Biological Contractor (RBC) mechanical plant in Pangnirtung. It is
understood that the delays were related to finalizing the connection details between the sewage
truck and the plant.

Page 6
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3.3 Regulatory Background

The following is a summary of recent regulatory activities, inspections, and permits related to
Sewage treatment at the 3-cell lagoon system in Cape Dorset;

. Indian and Northern Affairs Canada (INAC) - conducted a site inspection in
September 2000. At the time of the spection Cell #1 (the upper cell) was full and the
Hamlet had reverted to using the old sewage lagoon. The lower cells were breached. The
inspector recommended the Hamlet consider alternate lagoon locations or treatment
technologies as a long term solution. The inspector noted that the community did not
have a water licence and was therefore in contravention of the regulations.

- Department of Health and Social Services (GN) - conducted a site mspection in
February 2001. At the time of the inspection the Hamlet was using the old sewage
lagoon, which was discharging under the road and then to Telik Inlet. The inspector
described the situation as “inadequate”. Recommendations were made similar to those by
the INAC inspector.

. Environment Canada - issued a Directive under The Fisheries Act to the GN and the
Hamlet dated March 2002. The directive identified raw sewage into Telik Inlet as a
“serious and imminent danger” to fish bearing waters, and required that the Hamlet take
immediate remedial steps. In August 2002 the GN replied to the EC Directive. The letter
addressed repairs and mitigation to the existing lagoon cells, the expected treatment
effectiveness, and a long term sewage treatment strategy that was to include construction
of a mechanical sewage treatment plant.

. Nunavut Water Board — In April 2001 the Hamlet made application for a water licence
from the Nunavut Water Board. The licence application included the operation of the
water supply system, the solid waste disposal site, and the sewage treatment facility. The
Hamlet was granted Water Licence NWB3CAPO207 in September 2002: Key effluent
criteria established for discharge of treated sewage to Telik Inlet are 120 mg/] BOD;sand

180 mg/L Total Suspended Solids. An amendment to the water licerice will be réquired in
the event a new sewage treatment facility is adopted.

Regulatory background Jetters are included in Appendix D.
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4.0 Option No. 1: Mechanical Treatment Plant

4.1 Mechanical Plant Description

Mechanical plants are commonly used to treat municipal sewage in southern Canada. In northem
Canada sewage lagoons are far more common, however mechanical plants have been installed at
certain mine sites, and in the community of Pangnirtung, as previously mentioned. In the context
of this report “mechanical plant” refers to a pre-manufactured process package which is instailed
in a building constructed on site.

Currently the most common types of package treatment plants are Rotating Biological
Contractors (RBC’s), Extended Aeration (EA), and Sequencing Batch Reactors (SBR’s). Of
these the RBC and the SBR are considered the most suitable for Cape Dorset due to their smaller
overall footprint compared to the FA process. A few of the advantages and disadvantages of
mechanical treatment plants are as follows:

Advantages
* Relatively small footprint for treatment
* Can meet and exceed existing water licence
* Effluent quality can be improved with process changes

Disadvantages
* Higher energy consumption
* Trained operator required

System Components

* Access road and site grading
Building enclosure
Process equipment
Domestic building services
Sewage effluent discharge
Sludge discharge / disposal

The preferred location for the mechanical plant is near the existing 3-Cell lagoons. A preliminary
site has been identified opposite Cell #1, north of the access road. The building pad would be
constructed on bedrock and therefore it will be preferable if all the process tanks are above
ground. A concept building plan and section view are shown in Figure No 4,

The treated effluent wouid be pumped below the access road in a heat traced pipe. The effluent
would discharge to Telik Inlet via the existing lagoon drainage swale. Stabilized sludge from the
plant would be discharged to the existing lagoons for long term storage. The new facility would
also require Nunavut Power Corporation service, involving a service extension of approximately
800 m.
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4.2 Mechanical Plant Design Basis

The design basis for the mechanical treatment plant was summarized in a concept brief and in the
equipment specification in March 2003. The documents were circulated to the GN and to
selected equipment vendors. Copies of these documents are included in Appendix E.

A twenty year design horizon was used for the hydraulic and process treatment design. The
hydraulic capacity is 265 m’/ day, based on treating the daily sewage in 2024. Effluent criteria
for the plant was set at 20 mg/L BOD;s and 20 mg/L. TSS.. These criteria are more stringent than
the current requirements in the Water Board Licence, however are readily achievable using this

type of treatment process.”

A process diagram for a typical mechanical Sewage treatment plant is shown in Figure No. 5.
The major process components specific to Cape Dorset are as follows:

Raw Sewage Handling

Truck delivery of raw sewage occurs 5 days per week. The raw sewage would be stored in
holding tanks located inside the building enclosure. The holding tank volume would
accommodate 1.5 truck loads, or 15 m°.

Primary Screening
Primary screening is required to remove debris and larger solids from the sewage. An automated
rotating drum screen with 12.5 mm (1/27) openings was selected as the design basis. Compacted
solids would be automatically bagged and hauled to the existing solid waste landfill.

Flow Equalization

Flow equalization (EQ) is required to provide buffer storage and a well mixed sewage prior to
entering the biological treatment unit. A minimum of 24 hours hydraulic capacity was selected
for this tank during pre-design. Sewage would be pumped from the EQ tank to the biological

reaciors.

Biological Treatment

A dual train biological reactor system is required to provide appropriate redundancy and process
flexibility, with each reactor capable of treating the daily design flow. Reactor sizes, internal
components, and control logic vary from vendor to vendor.

FPage 10
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Sludge Handling

A continuously aerated aerobic digester is required to stabilize sewage sludge prior to disposal.
Liquid decant from the digester is retumned to the flow equalization tank for further tfreatment.
Sludge is pumped from the bottom of the digester for disposal. Cell #1 of the 3-cell lagoon was
selected as an appropriate disposal site for digested shudge.

4.3 Supplier’s Proposals

Dillon invited proposals from qualified suppliers of package mechanical sewage freatment
plants. The invitation was structured such that the supplier was free to recommend the process
technology.

Dillon invited and received quotations from APD Engineering and Constructors Ltd., Perma
Engineered Sales, and Sanitherm Engineering Ltd. All three suppliers indicated they could meet
the required effluent criteria using Sequencing Batch Reactor (SBR) treatment systems. The
supplier’s proposed floor layouts and process diagrams are included in Appendix F. The use of
SBR based treatment processes is consistent with the stated preference of GN to date that use of
an SBR would allow for a performance comparison to the recently installed Rotating Biological
Contactor (RBC) based treatment process installed in Pangnirtung.

Concern has been recently raised by the GN over the estimated Operating Costs for a mechanical
sewage treatment plant. Given this concern, the GN may wish to further consider the selection
of an SBR based treatment process over that of an RBC based treatment process. However, j
preliminary estimates suggest that an SBR will have approximately 30% to 50% higher power |
consumption rates than a comparable RBC based system, and therefore an RBC presents an
opportunity for long-term cost savings. '

Key elements of the supplier’s submissions are as follows:
1) APD Engineering and Constructors Limited

APD is a Calgary-based firm representing US Filter Jet Tech SBR systems. APD has relevant
project experience in the Western Canada and the US but none in the NWT or Nunavut. The
APD proposal is for an SBR system with a total of five tanks - two equalization tanks and three
SBR tanks. The aluminum tanks are all the same size (3.5 m wide X 15 m long X 5 m high) fora
volume of 247 m’ each. The tanks breakdown into upper and lower pieces for shipment.

The raw sewage would be manually screened, requiring frequent removal of solids by the
Hamlet (Dillon specified an automated drum or similar screen in the specifications). The two
receiving tanks would be above ground in accordance with the specifications. No estimate of
operating costs was provided,

APD did not include aeration of the equalization tanks, an aerobic di gester, a full description of
the electrical and controls, or an estimate of operating costs, as required by Dillon. Due to these
submission deficiencies APD was not given consideration for this project.
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2) Perma Engineered Sales / FWS

Perma Engineered Sales of Winnipeg proposed an SBR system with a total of six rectangular
tanks; one raw sewage (15 m®), one equalization tank (100 m:’), two reactors (270 m’ each), and
two aerobic digesters (115 m” each). In this proposal the raw sewage receiving tank would be
installed below ground, and this raises the issue of blasting during construction.

Advantages:

* Pre-installed electrical conduits, piping and fittings
* Opportunity for lower building height due to lower tank heights

Disadvantages:

* Highest overal] capital cost

» Unconventional process logic. The plant would run high rate between Monday and Friday
and low-rate / stand-by on the weekend. This may cause problems with process stability.

* Below ground receiving tank may require blasting.

3 Sanitherm Engineering Limited

Sanitherm Engineering in Vancouver submitted a proposal based on an SBR. Their proposal

calls for six circular tanks, including two receiving / screened sewage (15 m’ each), one

equalization (530 m’), two SBR’s (326 m* each), and one digester (197 m3), The total requested

floor space to house the package plant is 580 m?, including an 11 m X 7 m allowance for

mechanical / electrical, generator room, and washroom.,

Advantages:

. Technically complete proposal

. Lowest capital cost of all submissions

. Recent Arctic experience (Pangnirtung)
Disadvantages:

Tall tanks increase overall building height
. Larger floor area than other submissions

4.4 Capital and Operating Costs
4.4.1 Capital Cost

The original suppliers bids for the process equipment are shown in Table 2. These quotes have
formally expired however they are still useful for cost estimating purposes.
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Table 2 Equipment Pre-Selection Quotations

Item APD Engg Perma/FWS Sanitherm
‘Tankage $837,000.00 $945,100.00 _ $334,367.00
Major Equipment $265,000.00 $343,700.00 $271,150.00
Anciifzr‘; Equipment $183,000.00 | $473,900.00 $91,019.00
Start-Up and Training $18,975.60 $9;?,9{)0.€}0 $44.0600.00
Other _ $92,000.00 $16,700.00 $95,140.00
Total $1,395,975.00 $1,877,300.00 $835,676.00

The low bidder was Sanitherm. APD was dropped from consideration and discussions were held
with the remaining suppliers to confirm their design assumptions and prices.

Other major capital costs were estimated as follows:

° Building Structural costs were estimated based on $3000 per square meter of floor space.
In addition, concrete foundation costs were estimated based on a 200 mm thick slab @
$2000 per cubic meter.

. Building Mechanical / Electrical: The starting point for these costs was the $970,000

contract for the mechanical and electrical at Pangnirtung. This amount was increased to
account for the larger building size for Cape Dorset.

. Nunavut Power Line: The new electrical service for the mechanical plant (NU Power)
has an estimated cost of $80,000, based on a service length of 800 m.

The total estimated capital cost for mechanical plant option ranges from $5.6 million
(Sanitherm SBR) to $6.1 million (Perma SBR) including engineering and contingencies.

The cost calculations are provided in Appendix G.

4.4.2 Operating Costs

Operating and maintenance ( O+ M ) costs for a mechanical treatment plant are significantly
higher than for a sewage lagoon of comparable capacity. Estimating O + M costs for a
mechanical plant is complicated because of a lack of operating cost history availabie for a
mechanical plant in NU. Limited O + M data is readily available for SBR’s in more southern
North American locations, however and conversions must be made to account for differences in
power and maintenance costs.
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Possible approaches to estimating O + M are as follows:

. Unit Rate Approach: in this approach the total annual O + M costs are divided by the
annual sewage volume treated to arrive at a unit cost per cubic meter.

. Itemized Cost Approach: In this approach operating costs are broken down into power,
labor, heating, etc. and added to arrive at the annual cost. This approach was used in
Dillon’s previous estimates to the GN in May 2003.

- % of Capital Cost Approach: In this approach historical O + M costs are divided by the
original capital cost to arrive at annual O + M cost as a % of capital cost.

Dillon’s May 2003 O + M estimates were prepared using power consumption costs provided by
the equipment suppliers. Due to large variations in the annual power costs submitted by the
suppliers, Dillon initiated discussions with the suppliers in order to explain the variation, and to
attempt to identify which of the two estimates was more realistic. The suppliers resubmitted their
power cost estimates, and the revised cost for the Sanitherm plant was one half the original. To
these plant power costs Dillon added operator labor, building heat and light, and miscellaneous
provisions for items such as testing. The resulting O + M costs ranged from $135,000 to
$150,000 per year. Sewage haulage costs are not included.

For this report, we reviewed limited published data for SBR’s operating in the US (see Appendix
H). The published data indicate that average annual O + M costs were in the range of 9.5 to 10%
of the plant capital cost. For Cape Dorset we have assumed O + M costs based on 8.0% of the
mnitial capital cost, after considering the low end estimates from the suppliers and the higher end
estimates from the published data. The resulting O + M costs range from about $255,000 to
$280,000 per year. It was assumed that these costs would be incurred with the plant operating at
full capacity of 265 m3/‘day. This is not the case in earlier years and the O + M costs were
therefore pro-rated based on the average plant flow in any given year. Calculations are provided
in Appendix G,

4.4.3 Equipment Service Life

The design expected life (service life) for the building, pumps, and tanks and piping was
established in the concept brief, The design expected life was defined as the “the practical
maximum expected life of a facility assuming no premature failure, destruction, or
obsolescence”’ and ranged from 20 years for pumps to 30 years for tanks and piping.
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The service life of process equipment is heavily dependent on the implementation of the
maintenance program. Experience has shown that in small plants equipment maintenance is

? ) lacking and this can lead to premature failure. Dillon contacted an SBR supplier and a plant
operations firm in order to identify the typical service life that can be expected assuming proper
maintenance. The following summarizes these discussions:
. IPEC Drum Screen: 20 -25 year service

:
5
{

LR

Pumps: 5 - 10 years service life — heavily dependent of inspection and occasional
cleaning. In remote communities it is often more economical to replace smaller pumps
(<7.5 HP) than repair. Consideration should be given to providing shelf spares for all
pumps in this category.

. Blowers: 10-15 years typical service life, with many cases of over 20 years with
reasonable maintenance.
Diffusers: 10 years typical service life. Equipment cost is minimal.
Floating Decanter: 20 years typical service life.

Tanks and Pipes: 50+ years for stainless steel or glass fused-to-steel tanks, assuming
they are not frozen or otherwise abused.

The above list shows that the majority of the replacement costs will be incurred at some time
during the twenty vear horizon. By 20-30 years the building electrical, mechanical and structural
components will also need upgrades. No cost estimates were attempted for this work as the
degree of confidence would be extremely very low.,
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5.0 Option No 2: P-Lake Sewage Lagoon

5.1 Introduction

The terrain in the Cape Dorset area is rocky and hilly, and this makes finding a suitable lagoon
site very challenging. This also explains why the existing lagoon is located in a valley with little
opportunity for expansion - there was simply no other obvious location for the lagoon.

Besides the existing lagoon, three other lagoon sites have been considered in previous studies.
One of these (Site R) was rejected due to the proximity to the airport and the increased risk of
bird strikes. The second alternative was Q Lake, a small lake located east of the community,
This option was rejected after the community water line froze and the lake was used as an
emergency water supply.

The third option was P-Lake, which is located on Malik Mountain south of the community, This
option requires an access road with steep grades and rock excavation. P-Lake was previously
rejected on the basis of high developmenit costs.

The GN requested that Dillon re-examine the P-Lake lagoon option and compare the costs to that
of a mechanical treatment plant. This work was completed in May 2003 and it was concluded
that the long term costs were about the same as for a mechanical plant. For this current report the
cost estimates for the lagoon and the access road have been further refined. The revised total cost
for this option is approximately $6.8 million, which is $650.000 higher than the previous
estimate. Site information remains extremely limited for this option and therefore the degree of
confidence in the cost estimates is lower than for the mechanical plant option.

Further details are provided in the sections that follow.

5.2 Design Basis
Access Road

A site inspection and survey of the preliminary access road route was carried out in April 2003
by Dillon and GN personnel. In order to access the lagoon location a steep rock face must be
traversed. The lagoon site is located on an elevated plateau south west of the Hamlet. Access
would be partially provided along an existing road but a new road 850 m in length and with an
elevation change of approximately 33 m would need to be constructed. The preliminary plan and
profile are shown in Figure No. 6. Winter photographs of the route are in Appendix 1. The
profile consists of interpreted data from existing contour mapping, survey data and photographs.
Before construction of this option could begin a more in depth survey, route selection, and
geotechnical (surface geology) investi gation would need to be performed.

The access road costs were estimated based on $100/m’ for rock excavation and $40/m” for fill,
In fill sections the road width was assumed to be 10 m in fill with 3H:1V side slopes. In cut the
width was assumed to be 16 m with 0.5H:1V side slopes. Cut and fill volumes are 12,000 m” and
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43,000 m’ respectively. The total road cost is assumed the blasted material is suitable for fill. If
this is not the case, fill material will have to be crushed on site at an additional cost of
approximately $500,000.

Sewage Lagoon

The sewage lagoon was sized based on hydraulic loading criteria to provide annual storage in the
year 2024 of 97,000 m®. Lagoon storage could be provided in a 1, 2, or 3 cell configuration,
depending on existing ground conditions at the site. The lagoon configuration can only be
determined after a full site survey and geotechnical investigation. For the purposes of this report
a 2 —cell configuration was assumed with a liquid depth of 2.0 m and on overall berm height of

~ 3.3m. Each cell would have inside dimensions of 214 m X 110 m. The lagoon area was assumed

to be fenced to prevent wildlife intrusion and for general site safety. Volumetric and cost
calculations are provided in Appendix J.

5.3 Capital and Operating Costs

In May 2003 Dillon completed capital and operating cost estimates for the access road and the
sewage lagoon. The total capital cost for the access road and the lagoon was $4.5 million, as
shown in Table 3. For this report the previous costs estimates were revisited in order to confirm
the design assumptions and refine the costs wherever possible. The most significant change
since the previous estimates is the capital cost estimate for the lagoon, which has increased from
$1.1 million to $1.9 million. The increase is due to the larger lagoon volume assumed for this
report ( 97,000 m® vs. 88,000 m’), and the inclusion of rough costs for site preparation and inlet
and outlet controls. With these revisions the total estimated capital cost is $5.1 million
(excluding engineering and contingency), as shown in Table 3. It must be emphasized that these
are preliminary costs completed in the absence of any site specific data in the vicinity of the
proposed lagoon.

The total estimated capital cost for this option (including engineering and contingency) is
$6.9 million.

Operating costs were based on 2% of the lagoon construction cost, or $38,000 per year. This accounts for
minor maintenance, fence repairs, etc. The cost does not account for sludge removal, which may be
required in the long term. Sewage haulage costs are not included either.
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Table 3 P-Lake Lagoon Capital and Operating Costs
May 2003 Current
Item Comment
Estimate Estimate m
Access Road $3,400,000 $3,200,000 Earthworks volumes refined shightly
Sewage Lagoon $1.100,000 $1,900,000 Cgpacﬁy increased to 97,000 m3. Higher
MIS¢ costs,
Total Capital Cost $4,500,000 $5,100,000
Engineering @ 10% $450,000.00 $510,000.00
Geotechnical @ 2% $90,000.00 A Geo;ech now assumed to be included in
Engineering
Contingency @ 25% $1.125,600.00 $1,275,000.00
Total $6,165,000 %6,885,000
0,
O+ M@2.0% of $22,000 $40,000
agoon
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6.0 Analysis of Options

6.1 Life Cycle Cost Analysis

A life cycle cost analysis was undertaken for the mechanical plant and the lagoon options. Net
Present Value or Life Cycle Cost considers both Capital and Operating Costs by estimating the
total cost in current day dollars of a facility over a given time period. For the purposes of this
study, the planning period selected is 20 years. The determination of current day dollars for
future outlays is a function of inflation and future interest rates (referred to as discounted rates).
Given the uncertainty in predicting future rates, often estimates are made at a variety of discount
rates in order to provide a range of costs. The results of the life cycle cost analysis for the two
long-term sewage management options for Cape Dorset are shown in Table 4.

The life cycle costs are shown in Table 4 below,

‘Table 4 Net Present Value Analysis
' 20 Year Life | 20 Year Life 20 Year Life
Option Cé‘;i’t“’ ﬁg;n‘i" Cyele Cost @ | Cycle Cost @ | Cyele Cost @
2% Discount | 4% Discount | 8% Discount
Mechanical Plant | $5,600,000 |  $260.000 $9,700,000 $9,000,000 $8,000,000
P Lake Lagoon | $6,900,000 |  $40,000 $7,500,000 $7,400,000 $7,300,000

The above table shows that the P-Lake lagoon is the more economical option,

As highlighted in Table 4, the life cycle cost analysis favours the lagoon option, however the
overall margin of difference is relatively small given uncertainty in the mechanical plant
operating cost and the lagoon capital cost. For example a sensitivity analysis shows that if the
capital cost of the lagoon increases by 21%, the net present value (NPV) over twenty vears is the
same as the mechanical plant (at 4%). Given that the lagoon cost estimate is +/- 40% the
sensitivity analysis highlights that the estimated life cycle costs for the two options are roughly

the same when considering uncertainty.

6.2 Other Evaluation Criteria

As a decision making document, the purpose of this report is to not only provide updated cost
estimates, but to introduce some of the other potentially influencing factors that GN may want to
consider. Examples of these potential considerations include cost uncertainty, regulatory
environment, process uncertainty, and community acceptance. The GN may determine that there

are additional factors that should also be considered.

In order for the GN to make an informed decision in selecting a preferred long-term solution for
Sewage management specific to the situation in Cape Dorset, a weight-of-evidence approach is

Page 21




et

Government of Nunavut
Sewage Treatment Alternatives for the Hamlet of Cape Dorset, Nunavut August 2003

recommended. To assist in this regard, a matrix has been developed that allows the weighting of
the various considerations based on GN priority.

The first step in the matrix analysis is to determine the criteria to be evaluated and the relative
“weighting” for each. Based on our review of the previous studies, the regulatory and community
history, and contacts with GN personnel over the past 1-2 vears, the following seven evaluation
criteria are proposed for initial consideration.

Operating and Maintenance Cost (O+M)

Operating and Maintenance Costs represent a perpetual outlay of direct doliars throughout the
life expectancy of any facility or other infrastructure. O + M costs are often presented as a
percentage of capital dollars that are required on an annual basis. Operating costs are estimated
to range from a low of 2% for lagoons to a high of 8% for a pre-engineered secondary level
treatment plant,

The GN has recently indicated that O + M Costs are a key concern given the limited dollars
available in any given year to address a large number of priorities across the Nunavut Territory.
Given this expressed concern, and the likelihood that O + M represent a greater fiscal challenge
than capital expenditures, a higher weighting has been assigned to Operating Costs than for
Capttal Cost.

Operating Costs have been assigned a weighting of 25%.
Operating and Maintenance Cost Uncertainty

Uncertainty in the estimated Operating and Maintenance Costs are due to a lack of operating
history for mechanical treatment plants in Nunavut. This is particularly true of the Sequencing
Batch Reactor (SBR) process. In contrast, there are many lagoon systems installed across
Nunavut and thus there exists little uncertainty in Operating Costs for these type of systems. In
comparison, the Operating Costs for a lagoon are negligible to that of a mechanical sewage
treatment plant. This criteria has been established to acknowledge uncertainty as a factor that
may influence ultimate costs to Operate and Maintain the sewage management system.

Operation and Maintenance Cost uncertainty was assigned a value of 30% for a mechanical
treatment plant and 10% for a lagoon. The mechanical plant uncertainty is subjectively assigned
based on the difference between the current estimates for Operation and Maintenance Costs
($260,000) compared to the original supplier estimates. A 10% uncertainty in lagoon costs
reflects the increased confidence in the estimate.

Operating and Maintenance Cost Uncertainty has been assigned a weighting of 15%,.
Capital Cost

Capital cost is a quantitative criteria which can be used to compare the “up front” costs of each
option. A slightly lower relative rating has been assigned to Capital Costs in comparison to the
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Operating Costs. To date, the GN has not expressed concerns in the ability to secure the funding
necessary for the construction of a mechanical sewage treatment plant at the existing 3-ce]
lagoon site. In selecting weighting criteria, an assumption has been made that funding would be
also be available for the more Capital Cost intensive option of the P-Lake Lagoon, Negating
uncertainties in cost estimating, the P-Lake Lagoon carries an approximately 20% hi gher Capital
Cost than the mechanical sewage treatment plant.

Capital Cost has been assigned a weighting of 20%.

Capital Cost Uncertainty

Recent and relevant experience with the construction of a similar facility in Pangnirtung
combined with detailed cost estimates obtained through a site specific pre-selection process have

provided a cost estimate for a mechanical treatment plant that is considered more accurate than

that for the P Lake Lagoon Option. Uncertainties that may influence the Capital Cost estimate for
P-Lake Lagoon are primarily related to an absence of data related to site topography, lake /
bathymetry, and surficial geology information required for road and lagoon design. For planning
purposes, it is reasonable io expect Capital Costs for the mechanical treatment plant to carry an
accuracy of +/- 10% whereas the P Lake Lagoon may be +/- 40%.

This criteria has been established to acknowledge uncertainty as a factor that may influence
ultimate costs to implement the sewage management system.

Capital Cost Uncertainty has been assigned a weighting of 10%.

Regulatory Environment

Regulatory uncertainty considers both immediate and future regulatory requirements. Immediate
requirements represent the ability to, and cost implications of, obtaining the necessary approvals
to implement the selected long-term sewage management option. Future needs are more obscure
as they represent potential changes in the regulatory environment that may have an impact on the
requirements surrounding the management of sewage. At this point in time, Dillon is unaware of
imminent regulatory changes that may impact Cape Dorset.

In order to implement the long-term sewage managerment option in Cape Dorset, approvals are
required from the Nunavut Water Board (NWB) with input from a variety of other stakeholders.
Depending on the selected management option, approvals from other regulatory bodies may also
be required. Interaction with the NWB and other project stakeholders commenced in the spring
of 2003 with the distribution of the Concept Brief and the identification of a mechanical
treatment plant as the preferred option.

The ability to obtain the necessary regulatory approvals for a mechanical treatment plant at the
existing site is considered of low risk. The NWB and other stakeholders have been provided
information about the treatment process and proposed discharge quality. In using the existing
lreatment site to implement a mechanical treatment plant, no new potential impacts on the
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natural environment will occur. For the P-Lake lagoon option, there is a requirement to build a
new road and convert an existing water body to a sewage lagoon. It is expected that the time
required to implement the sewage lagoon option will take longer than that for a mechanical
treatment plant. Sufficient baseline information has not yet been collected on the natural
environment to fully identify potential environmental impacts that may result from implementing
this option. For example, it is not yet known if P-Lake is considered fish habitat under the
definition of the Fisheries Act. With an absence of site specific information, the regulatory
uncertainty for the P-Lake lagoon option is greater than that for a mechanical treatment plant.

In selecting a sewage management option, consideration should also be given to the ability to
adapt to potential regulatory change. Changes most likely to impact sewage management
operations would be the adoption by regulatory authorities of more stringent effluent discharge
criteria. Although an annual storage facultative lagoon that discharges to a non-sensitive aquatic
environment can generally meet existing regulatory expectations (as indicated by the current
Water License for Cape Dorset), its’ performance cannot be readily improved should more
stringent criteria be adopted at some time in the future. In comparison, the discharge quality
from a secondary level mechanical treatment plant is inherently superior to that of a facultative
lagoon. In addition, the effluent quality from a mechanical treatment plant can generally be
improved through process adjustments and if necessary through the addition of additional
process unifs to address specific parameters of concern,

In short, should Cape Dorset be subject to changes in regulatory requirements during the course
of the 20 year planning period, the cost to adapt to these changes is potentially of greater
significance with a lagoon in place. There is also more uncertainty associated with the
implementation of the P-Lake Lagoon option as compare to a mechanical treatment plant.

Regulatory Environment has been assigned a weighting of 10%.

Process Uncertainty

Once a new sewage management facility is commissioned, it must be operated using local
personnel. The complexity of a mechanical Sewage treatment plant is such that significant
training is required for process operation. Local maintenance support (mechanical, electrical) as
well as third party process support is also necessary and represents an added cost, especially in a
remote northern setting. In contrast, a facultative lagoon requires little operator training and
third party support once designed and constructed.

Consideration should be given to the local capacity required to support sewage management.
Improper operation and/or marnagement of any sewage management facility has the potential to
increase liabilities for the GN. Due to the complexity of process, a lack of experience, and high
training requirements, the mechanical treatment plant carries with it higher uncertainty in having
the facility operational and effective 100% of the time. '

Process Uncertainty has been assigned a weighting of 10%.
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Community Acceptance

Formal community consultation has not been a component of this particular study. However, the
community has been an active stakeholder in the sewage management planning process for Cape
Dorset. Several potential lagoon sighting options were identified by the community. In response
to mput from the community, several potential lagoon sites were dropped for further
consideration by the GN. For example, Q-Lake was dropped from further consideration due to
concem from the community that the lake was a suitable and proven back-up potable water
source in the event of an emergency.

Community acceptance for a given plan may be driven by a variety of issues and concerns
including:

Time required for implementation

Familiarity with the type of facility proposed
Complexity of the treatment process

Proximity of the facility to Community

Aesthetics

Potential environmental impacts (real or perceived)

..Iﬁl..

Consideration should be given to how the community may respond to the mmplementation of a
given option in the decision making process. A sound management solution has a decreased
chance of success if not embraced by the community. The suggested weighting of 10% has been
assigned to this subjective consideration. The mechanical treatment plant option has been scored
higher on the basis that the community was involved in the preliminary decision to move
forward with that option.

Community Acceptance has been assigned a weighting of 10%.

6.3 Option and Criteria Analysis

The second step in the matrix evaluation process is to determine the extent to which each option
satisfies each of the selected considerations. The purpose of this section is to present the results
of the matrix table.

Quantitative and qualitative approaches were used in determining the points awarded to each of
the two options depending on the consideration. Quantitative approaches to scoring could be
used for cost based considerations whereas the more subjective considerations of Regulatory
Environment, Process Uncertainty, and Community Acceptance were scored qualitatively.
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Quantitative scoring was completed as illustrated by the example calculation for Operation and
Maintenance (O&M) Cost:

Mechanical Plant O + M = $260,000

Lagoon O+ M = $ 40,000

Total O+ M $300,000

Mechanical Plant Ratio

Mechanical Plant Points

$260,000/ $300,000 = 87%

(100%-87%) * Points Avaijlable
(13%)*25 Points
3.25 Points (say 3 Points)

Lagoon Points = Points Remaining = 25-3 = 22 Points.

The same calculation method w
and Maintenance and Capital
confidence levels.

as used for the three other cost criteria, however the Operation
Cost Uncertainties are subjective to the extent of assigning

The results are summarized in Table §.

Table § Option and Criteria Analysis
Potential | Mechanical Lake
Criteria . _ P Lak Comments
Points Plant Lagoon
Combined O + M cost = $300.000.
O+ M Costs 25 3 22 Mechanical Treatment Plant represents
87% of the Combined O + M,
O+M Combined Uncertainty  is  40%,
Uncertain 15 4 11 Mechanical Treatment Plant represent
Y 75% of the Combined Uncertainty,
Combined Capital Cost $12.5 mullion.
Capital Cost 20 11 9 Mechanical Treatment Plant represents
45% of the Combined Capital Cost,
Capital Cost Combined Uncertainty 15 50%,
Unﬁertai ; 16 8 2 Mechanical Treatment Plant represents
ey 20% of Combined Uncertainty. _
Regulatory Subjective Assessment that regulatory
. 10 & 2 ; . .
Environment 1ssues are fewer with a mechanical plant
Subjective Assessment that technology
Process . . .
U . 10 2 8 and training issues are fewer with a
neertainty
lagoon
. Subjective Assessment that community
Community 5 . .
16 7 3 will favour a mechanical plant over a
Acceptance .
sewage lagoon,
TOTAL 100 43 57

The option with the highest overall score is the P-Lake Lagoon,
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7.0 Conclusions

For the purpose of this report, Dillon has established inputs into a weight of evidence approach
that is representative of our perspective and best understanding of the key issues. Input is
required from the GN to refine weightings, scores, and the list of considerations/factors most
reflective of current and/or anticipated government policy, priorities, perception, and
understanding of the specific situation in the community of Cape Dorset,

Using this weight of evidence approach with the considerations, weights, and relative
quantitative and qualitative scores, the P Lake Lagoon is shown to result in a higher total score,
Operation and Maintenance Cost considerations were shown to have the greatest influence on the
outcome and reflects GN concemns over long-term fiscal commitments required as part of the
installation of a mechanical treatment plant. Other considerations favour the installation of a
mechanical treatment plant, however, higher relative scores were outweighed by those points
awarded from Operation and Maintenance costs.

As stated previously, the scope of this report is to specifically compare the options of the P Lake
Lagoon to a pre-engineered Sewage freatment plant located at the current lagoon site.
Accordingly, analysis of these two options was completed in such a manner to assist the GN in
the selection of a long-term Sewage management solution. In considering its options, the GN is
reminded of other alternatives that were rejected in the absence of this formal approach. For
example, it would appear that lagoon Site Q was rejected primarily on the basis of community
acceptance in the absence of cost considerations. Should Site Q in fact be technically feasible,
integration of this option into the matrix table would likely result in a higher score than the P-
Lake Lagoon option.

Should the P-Lake Lagoon remain to be the preferred option after refinement of the presented
matrix based on GN input, a baseline data collection program shouid be completed during the
summer/fall of 2003 field data to further characterize field conditions along the road right-of-
way and proposed P-Lake Lagoon site. Field data needed to be collected includes, but is not
limited to topography, lake bathymetry, soils/surface geology, hydrology, and fish habitat. The
scope of the data collection program should be supportive of confirming technical feasibility and
infrastructure design.

Should the GN conclude however that the P-Lake Lagoon or other lagoon options are not
feasible and/or preferred further consideration of alternate mechanical treatment plant
technologies may be warranted for the specific purpose of looking at potential reductions in
Operating and Maintenance Costs. The installation of an SBR provides an opportunity for direct
comparison to the Rotating Biological Contactor {RBC) based technology recently constructed in
Pangnirtung.  However, preliminary estimates for Cape Dorset suggest an SBR to have
approximately 30% higher power consumption than that for a comparable RBC based system.
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On the assumption that collected field data supports implementation of the P-Lake Lagoon
option, the following schedule is proposed;

. Site Investigations by October 2003
. Regulatory Approvals by February 2004
. Design ~ Tender - Award by May 2004

. Road and Lagoon Construction 2004/2005

The proposed schedule reflects the reality that the access road to the P-Lake site is a major civil
works undertaking for a community the size of Cape Dorset. In the interim period before the
new lagoon system is commissioned, GN will need to continue to operate and maintain the
existing 3-cell lagoon. Existing issues related to capacity and berm integrity will need to be
managed to the extent reasonable. With 2 years required to construct a new sewage lagoon at P-

Lake, regulatory issues associated with the existing system are likely to remain a challenge for
the GN.
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4601-5Z nd Ave., Box 1500 BOX 100
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Tel (867) 669-2788 IQALUIT XOA OHE
Fax: (867)669.2718 Att'n: Philippe Lavallee

LABY 20198

SAMPLE INFORMATION

Our Lab#: 201681 PROJECT:
: Your Ssmple ID; Lagoon
Sample Matrix; discharge

wan J{CCL“’«d Da!ﬁ. 9/;/00
CO“CC! -
“LEPGI ( r’al’»v ] E -OC{-GO

Lecation:  Cape Dorser
Date:  6/05/00 Approved By: tk)ﬁw}

By: Philippe Lavaliee

% - SAMPLE ANALYSIS REPORT -

* Result Units Detection Analysis Analytical
; Labw Test Limit Date Method
T T T e

Tot-Suspended-Solids 15 mg/L 3 9212000 geypq06
NO3-N+NOZ-N 0.015 mg/L 0.008 92912000 47110

; Ammonia-N 357 mg/l. 0005 871372000 EC7557

T-Phespharous 2.73 mg/l 0.004 911272000 geysgp;
Bio-Oxy-Demand 34 mg/L 290772000 4900
Faecal_Coliform S0000 CFuMdL I 9/08/2000  g3gn14

Field Dara (00/09/05)  lagoon
Temperature: 9.5 °C
Conducrivity: 703 S
pH: 8.0 Time: 11:39
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Sample Matrix: Jeachate
. Received Date: 5/7/00
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Location: Cape Dorset Reporr Dater 11-0Oct-00
Date: /0300 Approved By:
By: Philippe Lavallee |
- SAMPLE ANALYSIS REPORT -
_ Result Units Detcetion Analysis Analviical
Lab# Test Limit Date Method
01980 T T T T T T T s s s
Caicium 253 me/L 0.05 S/09/2000 EC20002
Magnesium .67 mg/L 0.61 9/092000  gy21m2
Sodium 61.3 mg/L 0.2 97102000 4y ,02
Potassium 5.54 mg/L 0.03 91072000 ECIS102
Sulphate 39 mg/L 39272000 16306
Tot-Suspended-Solids 21 mg/l. 3 92172000 EC10405
NOI-N+NO2-N 0.716 mgl 0.008  9/29/2000 07110
Ammonia-N 0.185% meg/L (.03 95372000 ECY357
T-Phosphorous o177 meg/L 0.604 971272000 ECI547]

Field Dara (00/09/05)  dumyp
Temperarure: § 5 «C
Conductivity: 524 KS
pH: 8.4 Time: 1]:15

1@l



iy

e

e

AFPR~29-903 13:21 FROM:

T"IGA ENVIRONMENTAL LABORATORY
wpt. Indian Affairs & Northern Development

4601-52 nd Ave., Bax 150660
Yellowknife, NT. X1A 2R3
Tel. (867) 669-278%

Fax: (867) 669-2713

1L 8B Y 380 & bmw AL B

To: NUNAVUT
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Att'n: Philippe Lavallee

Conducrivirv- 332 .0

PLot

LAB# 201979
SAMPLE INFORMATION
- % Th "i“l"
4 / ., -\sj {'j‘, i
Our Lab#: 201979 PROJECT: IR 5
Your Sample ID: Metal Dump At A
e 1 ) <
Sample Matrix:  leachate 52 6l u":’/ '
- .
Ve : B0 Ty -
Collection: Received Date: 9 i i | O
. [
Location: Cape Dorset Report Date: 29(/?7];05 =
Date:  9/05/00 Approved By: ::‘-?cfg
By: Philippe Lavalles i
- SAMPLE ANALYSIS REPORT -
Resuit Units Detection  Analysis Analvtical
Lab# Test Limit Date Method
200879 T T TTTTT T T T e
Tot-Suspended-Solids 10 mg/l. 3 92172000 EC10406
Armmonia-N < 8.005 mg/l 0.005 971372000 perssy
T-Phosphorous 0.033 mg/L. 0.004  9/12/2000 EC154]]
Towal Arsenic{w)-GFAA < i ug/L Poo9n%2000 graa
Tot-Cadmium(ICP-MS) < 0.3 ug/L 3 BO92000  pepams
Tor-Cobalt(ICP-MS) < i ug/l I 8692000 1opoaag
Tot-Chromium(ICP-MS) 3 ug/L 38092000 opops
\/ Tot-Copper(ICP/MS) 3 ug/l. 2 8092000 1epovis
- Tot-lron{AA)} 1.75 mg/l G.63  ¥1272000 ICP-MS
Tot-Manganese(JCP-MS) 16 ug/L oOB092000 yopavs
Tor-Nickel{ICP-MS) 2 ug/L ] 87092000 yrpagg
*Tot-Lead(ICP-MS) ! ug/L I B092000  jepais
e 2 TorZing(ICP-MS) A0 ugl 108092000 yep s
Tot-Mercury(waier) < 0.0! ug/l 6.01 /0872000 80314
E ) Field Dara (00/09/05) metal dump
Temperiryc: 9.0°C ~ A
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Nunavat Emecrgency Services
Nunavat Water Board

Asisigtant Fire Marshal-Depariment of Community
Government, Housing & Transpertation-Cape Dorset

Huamlet of Cupe Darset
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Environmenta! Proteslion Division
Department of Suatainable Develoapment-HO
Government of Nunavut
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Sustainable Development-Pond Inlet

March 9, 2001

lands Menager-Department of Community Government,
lousing & Transportation-Kuglukinlk

Envivonmental Henlth Officer-Departiment of Health &
Social Services-Igaluit

Nunavut Emergency Barvices
Nunavut Water Board

Agzistant Fire Marshal-Department of Community
Government, [lousing & Transportation-Cape Dorser

Hamlet of Cage Doreet

Wildlife Officer-Cape Dorsat Ares Office

Environmental Prolection Division
Department of Sustainable Development-HOQ
Government of Nunavut

P.O. Box 1000, Station 1195
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XOA OHO

Tel (867) 975-5900
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25 March 2002 WITHOUT PREJUDICE

1O The Hamlet of Cape Dorset

AND TO: The Nunavut Territorial Government

RE:. FISHERIES ACTINSPECTOR'S DIRECTION

Thic lnder gonoiituton n nanectors Dimsetion & b Farict of Cape Dorast and W Ihe
Nunavut Territorial Government, under subsection: 38(6) ofthe; Fisheries Act. R:S.C.
1985, ¢, F-14. as amended-and relates.to the: serious and imminent danger.ofthe.deposit -
of raw. sewage into watenfrequented. by ﬁ&h to wit; Teliikinfets centrary 0 subaeci on
36(3) of-the Fisheries Ac;t R S C. 1Q85 c F 14 as'amended ' _

REASONABLE GROUNE)S FOR EiEL F

o n‘

hhfr?:i! ’i‘tx.ht T’! Wy .} e,

rsuant to subsection: 38(1} ofithe; F*&heneséﬁia’c R ’S C:
have reasonable greunda.to bei;eve T

1 Thattheretds ouls of«the na{mai cmrte cf ew:ms 'a ser:e}us an’i ammmmt darqmr "if 3:
deposit-of a. de:&etesiaus**substamwby réason of any.cond tiofiLinatis, raw sewage: -

inwater mmw Dy;.f eh,that 5. Té lik. Iniet. tnat damaﬁ‘s ‘opdanger tg.fish habitat
. : S 5 xpccted to rocult thamfrom*_

*‘0 carr‘f ou* reasonabte megsures consts%a niEsd

AL

4’5985 cafs 14 asamendedv T
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safety and with the conservation of fish and fish havitat to prevent such s
=posit or to counteract, mitigate or remedy any adverse effects that may
reascrably te expected to resuit fram such a darger,

?
7 Tratthe Hamlet of Cape Dorsst and the Nunavu: Territoral Government owns the
e seleterious sab_stam:e cr has the charge, management or control thereof, or has
causad or contributed to the causation of a depesit of the deleterous substarce or
s danger thereol,
3. That reasonable measures consistent with safety and witn the conservation of

4ch and fish habrat to prevenl any occurrence or to counteract, mitigate or remedy

S

any adverse effects tha* resuit or may reasonably be expecled to resuit therefrom
have rot been taken by the Harmiet of Cape Dorse! or the Nunavut Terntorial
Gaovemment as required by subsection 38(5) of the Fisheres Act, R. S C. 1985, ¢,
F-14, as amenged.

4. Thaton 25 March 2002, | was fold by Mr. Arthur Stewart, the Senior Administrative
' Officer for the Hamlet of Cape Dorset that the Hamiet of Cape Dorset is responsible
for the operatior, maintenance and repair cf the sewage lagoon in the Hamlet of
Cape Dorset, Nunavut and therefore responsible for the structural integrity of the

Berm surrounding the sewage lagoon.

Trat on 25 March 2002, [ was tolg by Mr. Arthur Stewart, the Senior Administrative
Cfiicer for the Hamlet of Cape Dorset that the Nunavut Territorial Government owns
or nas contral of the land where the Hamlet of Cape Dorset sewage lagoon is

iccated.

_U‘i

§ Thaton 24 March 2002, | inspected the area located adjacent to the Hamlet Cape
Dorset sewage lagoon which follows a course that at a distance of approximately
100 meters empties directly into Teliik Inlet and as of 24 March 2002 no work or
undertaking has been done to prevent the deposit of the deleterious substance or
the sericus and imminent danger therefrom. From visual observations.raw sewage

is entenng Telik inlet.

7. Trat based upon conversations with My Mathew Jaw, Mayor of the Ramiet of Cape-
{ Darset and in‘osmration received by me from:the Department of Fisheries and
Oceans, | am aware that Tellikinlz2t is a bedy.of water freguented. oy fish,

edge that raw sewage constitutes a

8  That{am aware from personal know!
R.S.C

K , deletarious substance.as defined underisection 34 of the Fisheries Act
14985, ¢. F-14; as amended:

/2

P i I a P ] o [ Land g - 2]
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MEASURES TO BE TAKEN BY THE HAMLET OF CAPE DORSET AND THE
b NUNAVUT TERRITORIAL GOVERNMENT

“ i Under the authority given to me pursuant to subsection 38(6) of the Fisheries

‘ Act, R.8.C. 1985 c¢. F-14, as amended | do hereby direct the Hamlet of Cape

Dorset and the Nunavut Territorial Government to take or cause to be

P taken, as soon as possible in the circumstances, all reasonable measures

o2 consistent with the safety and the conservation af fish and fish habitat fo

' prevent the deposit of aforementioned deletericus substance in water
frequented by fish, and to counteract, mitigate or remedy any adverse
effects that result or may be expected to result therefrom, including:

1) Taking action, upon receipt of this Direction, to prevent any deposit
of a daleterious substance and to prevent any run off and further
seepage from entering water frequented-by fish.

2) Advising Envirenment Canada in writing of the measures that have
been taken to prevent the deposit of the deleterlous substance in
water frequented by fish on or before September 31, 2002.

3) Monitoring the sewage lagoon until such time that the risk of
depositing the deleterious substance in water frequented by fish
from this incident is eliminated.

THE LAW

Subsection 36(3) of tne Fisheries Act, R, 8. C. 1985, c. F-74, as amended, proviges that
nc person shall degosit or permit the deposit of a deleterious substance of any type in
water frequented by fish orin any piace underany conditions where the deleterious
substance or any other deleterious substance that resuits from the depaosit of the
deleterious substarce may enter any such water, except in accordance with prescribed

Reguiations.

Eailure 1o take reascnableimeasures. as required.by subsection 38(%) of the Fishenes Act
R S C 1585 c. F-14, as amended and failure to camply-with an. inspector’s. direction
issued under subsection, 38(6}:of.the Fisheries Act, R 8. °C, 1385 ¢ F:14, as:'amended
are offences under-paragrapns 40{3){e) and 40(3)(f) of the_ Fisherles Act, RS, C. 1985,

c. F-44. as amended .

Paragraph 40(3) pmvicﬁesﬁfhaﬁ everyone who:...

fails to take: any reasonable measures thal he is required to take under
subsection. 38(5) or fails to take' such measures in the required mann?{,
’ . 5

(e)

L e B
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and,

) fails to comply with the whoie or any oart of a cirecticn of an inspector
under subsecticn 36/8),

s guilty of an offence punishable on summary conviction and ligble, for a first
cfence, 1o a fne no! exceeding two hundred thousand dollars, and for any
subsequent sfence, to a fine rct exceeding two hundred thousand doilars or 10
a term of imprisonment %r a term not exceeding six months, or to poth.

Paragranh 78.1 provides that where any contravention of this Act or the regulations is

commitied or continued on more than one day, it constitutes a separate offence for
each day on which the contravention is committed or centinued.

CONCLUSION.

‘Please be advised that this Inspector's Direction is WITHOUT PREJUDICE to any further

course of action that Environment Canada or any other enforcement agencies may take
with respect to these alleged viclations of subsection 36(3) of the Fisheries Act, R. 8. C
1985 ¢, =-14, as amended or any other Act, including prosecution.

! wish to further aovise the Hamlet of Cape Dorset and the Nunavut Territorial

Government, tha: Environment Canada will be conducling further inspections of the site
10 verify compliance with this Inspector's Direction.

If you nave any questions or require ciarification, please contact the undersigned at
(867) 875-4644.

NP cr—o

Wade Comin
Fisheries Act inspectar

oo Arbkur A Stewart
Senior Administrative Cfficer
Wamiat of Cape Dorset
P.G: Box 30
Cape Oorset, Nunavut
XOA OCOo
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Acting Directar
Community Deveiopment Division
Corweunily Governmen: and Trensportation
Nunaviy Terntorial Governmen!
2.0, Box 8GO
fzaiult, Nupavut
XOA CHO

P

Mathew Jaw

Mevyor

Famiet of Cape Dorset
#.C Box 30

Cape Dorset, Nunavut
XCGAQHG

Peter Blackall - Regional Directar
Environmental Protection - Prarie and Northern Regior, Environment Cangda

Joho Waish -
- Deputy Ministe-
Community Government and Transportation
Nunavul Tarritarial Government
P.O. Box 2410
tgandt, NU
XOAGHOD

Paier Blackal - Regional Director

E-virarmental Profection - Prairie and Northern Region, Enviranment Canada

Mzt Sommersiad - Enforcement Manager
f Environmenta. Protection - Prale and Northern Region, Environmert Canaca

~" Laurs Johinsicn - Manager, Nortnhern Division
Environmental Protection - Praime and Northem Ragicn, Enviranment Carada

~ \ Cralg Broome - Mead af Enforcement, Northern Division
Environmentst Protection = Prairie-and Northern Region, Envronment Carada

Ranze Senocel. - Director, Eaforcement Branch

- ‘ Environments! Pratection Sefvice, - o -

Envitonment Canadag~.. o NP
i . E H LT e, . N .

- ¢ Gine:;{_e';Wéffzam5-'-.;Séhipz Generai Counsel ‘\ :
" Environment Car&ada‘;_i{egal;Seméces_-. : \

Guy Madini- Kiebof inspections:and-investigations _ o
EnvirgrmentaliProtection Service ) LR
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Attention: Wade Camin My P Lo
Fisheries Act Inspector e R
Coangs
Fisheries Act Inspecrors Directive et
Dear Mr Comun, : SEMRII LR
This letter is in response to Mr. Wade Comin's lenter, dated March 25, 2002, addressed to the
Government of Nunavut (GN) and the Hamle! of Cape Dorset. Diilon Consulting Limited has been (867 5705008
g refained by the GN to ident:fy 2 long-term solution to the community’s sewage treatment requirements, ;

and to assist the conynunity and the GN in the implementation of the long-term plan. !

In the Fisheries Act Inspector’sDirection, Mr. Comin identfies that the deposit of taw sewage into
Tellik Inlet has the potential to cause “serious and imminent danger™ to waters frequented by fisk and

wili contravene Section 36(2) of the Fisheries Act. Furthermare, Mr. Comin idennifizs the sewage a5 4 |
deleterious substance. ‘

Several actions have been tzken by the GN and the comimumty both pricr and since the ssuance of the
Fisheries Aer Inspector’s Direction. Theses are in Summary;

*  The community has made an application for the issuance of 2 Warer License through the Nunavu
Water Board. In discussion with Mr. Jim Wall of the Nunavat Water Board, 1t is understood tha
the draft ficense was distributed for comments and the final license will be ssued shortly after all |
the comments received and reviewed. j

*  An assessment of the exisung lagoon facility has been completed tfe determune the expected |
reamment results from the existing lagoon in 2002 once the lagoon is on operation, 4

*  The Deparment of Cemmunity Government and Transporration (CG&T) has identitied a iong- !
term solution 1o the sewage treatment issues in Cape Dorset. g

1
H
o

The rollowing sections discuss each of these topics.

MNunavut Water Board License

The community of Cape Dorset campleted a Hater License application in the fall of 2007 This hicense
apphcanon included the operation of the water supply systemn, the solid waste dispasal aren, and the
operation of the sewage treatment facility. The community’s submussion was received by the Warter
Board and dismbuted for cemments 12 2002, [t 15 understood that the comment perigd 15 completed,
and the Water Beard is in the precess of finzlizing the license s be granted to the comnunin,

Diiton Consuldng
Limited
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Mr. Comin

August 28, 2002

Page 2

Without prejudicing the autherity of the Water Board to set the Limits they deem appropriste; the
fellowing rable shows rypical dissharge coteria for small communities discharging o e marine
environment in past hicenses ond are provided in Guideliney for the Disposal of weated Municipal

Wastewarer in the Northwest Territories { 1982

Tabile A
Discharge Criteria
| Parameter j Criteria |
| BOD me/L j 136 |
| PH | €108 |
| Ammonia me/L Not regulated |
- SS mg/L _ 180 |
|_Fecal Coliform CFU per dL Naot regulated in marine environment |

On the granting of the Water License. the actual compliance parameters will be reviewed, however for
the purpases of discussion, the abave parameters wiil be assumed for discharge criteria.

Assessment of the Existing Sewage Lagoon

The existing lagoon’s effective working configuration consists of an operating Cell 1, and 2 nonk.
Operating celis 2 & 3. Cell lconsists of 8,208 m’ of storage that is available in the spring after the
lagoon is drawn down. Ceil 1 will receive trucked Sewage on a continuous, daily basis (6 days per
week). The lagoon effluent percolates through the ‘down gracient’ west berm of the Cell | and flows
along the surface of approximately 150 metres of sandy matenal to ultimately discharge to the marine
eavironment west of the tidal land bridge and away from the community. The discharge from Cell | is
through the non functiening Ceils 2 & 3. Cell | dimencions are 30m by 120 and has an approximate

surface area of 0.36 ha (1 acre}.
Design parameters are a3 follows;

*  The 2002 population (Mar '01 Dillen Repor) is 1,268

*  The sewage generation rate is 53,800 m’ /yr {Mar 01 Dillon Report}, or 147 m¥d.

* Noraw sewage characterization data is available,

*  To estimate icading, typical domestic organic load rates are assumed to be 017 ibs BOD//d,

*  Average BOD concentration, based on 90 Licd {gross 116 L/cd) generation rate is estimated o be
665 mg/l.

* Average 55 concentration, based on 90 Licd (gross 116 Lfcd) generation rate is estimated to be
1,600 meg/L.

* Average Fecaj concentrations wn the raw sewage to be in the 1x10E7 ta | x10 £ level 1G0mi

Lagoon Ceil | loadings are;

*  The average hydraulic retention tme is 42 days.
*  Theaverage organic loading is 215 bs BODVac/d (0 977 kg/d).

Based on the sbove the reatment processes provided with (his system ace primary treafment by
sedumentation i the lagoon and Slmation through the granular berm and i the down gradient surface
tlew. Some secondary treatment through surface oxygen absorption will alse occur
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Literature values for treatment expectations are s foliows:

Through primary treaunent; BOD removal 25 to 40%  (as particulare BOD:
S5 removal 4010 70%

Filtration allowance through berm  BOD removal 90 10 95% [ as particulate BOD)
BOD in rapid sand filtration process 60 to §5%
3§ removal 8510 93%

Lo addition there will be some oxidation of the soluble portion of BOD with surface oxygen absorpion.
Allow 25% BOD reduction after the primary treatment and prior to the filrztion through the berm.
Estimated probable fecal concentration by typical decontamination factors far various processes a 50%
removal rate in & sedimentation process is a typical result. An effluent result of Sx10E3 to 1x10E4 at
the discharge point of the lagoon would be expected. Further reduction of the fecal count would occur
in the surface flow area prior to discharging o the marine environment.

A further daily die away of 50 to 75% after it exits through the granular berm is expected. We
understand that the sample point for the lagoon will be near water’s edge. It will be umnportant to be to
define a sampling point down stream from the point where it migrates through the Serm, and as close
to the marine environment as practical,

Treatinent expectations from Cell 1 (using the bold percentages from above treatment ranges) are;

+ BOD reduction from 665 to 120 mg/L  { ref. marine discharge criteria 120 mg/l BOD)
s 58 reduction from 1000 w0 45mg/L { rel marine discharge crireria 180 mg/L §5)
« F.Colireducted to from 10ES to 10E4  ( no ref, discharge criteria)

This is considered to be a conservative estimate af the net r=atment. This can be predicted to be
achieved based on rypical reatment processes described above. Monitering by the community is
expected to be part of the license requirements. If as a result of the monitoning program additional
BOD reduction is decrned necessary because the degree of treatment does not achieve thess
expectations during the summer of 2002, then additicnal BOD treatment could be achieved by the
addizion of surface aerators. It is not considered to be necessary w contemplate installing aerators at

this time,

The regulators have raised concem with the lagoen's downstream wall stability. it 15 understood that
CG&T indent to undertake capital works to protect this berm {rom erosion in the summer of 2002,
Further that these capital works will enable the lagoon to operate through the winter months. This
work includes the following;

*  Redirection of the overland flow of spring run-off water away from the toe of the berm 