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Hamlet of Cape Dorset
Cape Dorset, NWT

Attention:  Jim Strickland, Municipal Works Manager
Re: CAPEDORSET

SEWAGE & SOLID WASTE RELOCATION
DESIGN & OPERATIONAL CONCEPTS BRIEF

Dear Sir:

We are pleascd to submit to you 3 copies of the above noted report.

This report analyzes the necds for the waste management facilities in your community and
makos recommendatinns for the implementation of such including the completion of the

scwage fagoon system which was ipitiated in 1995.

We trust that this document will satisfy your immediate needs and offer our assistance in the
completion of the project to your satisfaction and that of all regulatory and goveraing

authorities.

Please feel free to contact me at any time to discuss our findings and recommendations,

Yours Ve

FERGU?O?\ylgfl\{EK CLARK

Kevin Hodgins, P. Eng.
Principal

atl.



CAPE DORSET
SEWAGE & SOLID WASTE RELOCATION

IGN PE N N
M_OLCQNIE‘ZIS
1. INTRODUCTION 1
1.1, OBIECTIVES coovrmermimnmarsioemmssssimsoossess . |
2. COMMUNILY INFORMATION o2
3. REVIEYW OF CURRENT PRACTICEL... -
3.1. WATER SUPPLY AND DISTRIBLTION ... 3
3.2 SEwAGE COLLECTION AND DISPOSAL -
3.3, SoLip WasTE COLLECTION AND DISPOSAL -
3.4. PREVIOUS STUDIES AND INSPECTIONS .. -
4, DESIGN DATA [
4.1. PROJECTED POPULATION .. .
4.2, Pruusree i £U HousiNg Cor«smucnon .
4.3. PROJECTED HONEYBAG GENERATION... b
4.4. PROJECTED SEWAGE GENERATION ... ‘?
4.5. PROJECTED SQLID WASTE Gm‘sm'nor\')
5. FACILITY DESIGN REQUIREMENTS 11
5.1. SewaGE DisPOsSAL FACILITY ... RN b |
5.2 SOLID WASTE DiSPOSAL FACILITY ... 14
6. PROPOSED SEWAGE AND SOLID WASTE DISPOSAL SITE 18
6.1. LoCcaTION ... . veeree b5
6.2. EXISTING S!TE DEVELOP'VIE\‘T eeennalD
6.3, Faciuimy S1ZE..... e 10
7 FACILITY DESIGN oocorsisersesrmmesiesssrssssmssssrisssssssess st issasarsassisssastmassoosmissessassasecssasssase: 17
7.1, SEWAGE LAGOON FACILITY . cvvcuuruinassorrrimmsiaas ottt s oosrmes s sty s 17
7.9. SOLID WASTE DISPOSAL FACILITY cuccomeuimmmsrimsrnssas st snsancnsssissssasnas s ssis o 1%
§. RECOMMENDED METHGCDS OF OPERATION 20
8.1. SEWAGE DisPOSAL FACILITY zu
8.2. SOLID WASTE DiSPOSAL FACILITY vt ssisiiany 20
¢. REMEDIATION OF EXISTING FACILITIES 22
9.1. SEwaGE DIsPosaL FACILITY ... prerane i 22
G.2. SoLID WASTE DISPOSAL FAC!L!TY eevervareesetsbrees s asaaen es mmmsaannnanenseerets B
10. PRELI\{INARY COST ESTIMATES - LAGOON SYSTEM 24
11. RECOMMENDATIONS AND CONCLUSIONS 15

FSC 95-11%0 Page

23-Jun-96



CAPE DORSET b
SEWAGE & SOLID WASTE RELOCATION

INTRODUCTION

The Hamlet of Cape Dorset hias commissioned Ferguson Simek Clark (FSC) to assist
with the design of a new sanitary landfill and sewage lagoon and make
recommendations for the clase-out of the existing facilities.

This document provides the basic planning considerations and pre-construction
design for such a project.

Qbjectives
The objectives of this project are as listed below:

1. To meet the eavironmental requirements imposed by DIAND, NWT Water Board,
the Baffin Reglonal Health Buard and the intent of the Hamlet Couneil

2. To provide facilities satisfying the ten year needs and twenty year design life,
with the desiga life horizon being 20 16.

3. To confirm the site chosen for the scwage lagoon by the community.

4. To desigp a facility with adequate storage volume for approximately 12 months,
based on ten and twenty year projected volumes.

5. To provide a method of draining the sewage lagoon in the fall.

§. To locate a solid waste and bulky waste disposal area within the vicinity of the
proposed lagoon and proposed access road.

7. To provide divisions within the solid waste disposal area to allow for management
of the varying types of refuse.

8. To provide a modified tandfill facility which is simple to manage and operate by
lacal personnel.

9. To provide a pit facility for the disposal of waste oil.
10. To provide a method of containment for hazardous wastes.

11. To provide recommendations for the decommissioning of the existing solid waste
and sewage disposal facilities.

FSC 951190 Pape 1 13- Jun- 96
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COMMUNITY INFORMATION

Cape Dorset is situated on Dorset Island, off the Foxe Peninsula, on the
southwest of Baffin Island, NWT. The community is located approximately
407 air km southwest of Iqaluit and approximately 1,891 air km northeast of
Yellowknife. The geographical coordinates of Cape Dorset are 64014’ N and
7¢°22° W (MWT Data Book, Dhteron).

The community lies within two valleys of the Kingnait Range hills with large
areas of exposed granite bedrock and extensive mud flats in the valley
mouths. Soils within the area range from fine sand to gravel to cobbles and
10k Fragments (MACA, 1980) . Overhurden conditions at the site consists of
glacial till comprised mainly of sand and gravel. Bedrock outcrops adjacent
to the site.

Cape Dorset lies within the continuos permafrost zone and landforms
associated with permafrost are evident. The active layer in the areas of the
prupossd facilitics varies from 0.5 to 1.0 metres

In Cape Dorset, winters are long anul Luld witk a mean average temperature
in January, the eoldect month, of 73 The summers are short and cool with
a mean daily temperature in July of 7°C. The mean annual rainfall in Cape
Dorset is 152 mm and mean annua! snowfall is 1180 mm. The prevailing
wind is fruw tie west with an overage windspeed of 1R 5 km/hr, (NWT
Databuuk, Quicrop)

FSC 951190 Page 2 23-Jun 96
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REVIEW OF CURRENT PRACTICE

Municipal services arc provided to the community of Cape Dorset by the Hamlet of
Cape Dorset through a contract with the GNWT. The facts in the following section
regarding the current water supply, wastc collection and waste disposs) practices of
the community were collected in discussions with Hamlet personnel and through
observations during August 1995.

W istributt

Cape Dorset obtains its potable water supply from e truckhil station at Tee Lake,
approximately | km south of the community . Water is pumped to a storage tank, then
into delivery trucks where it is baich chlorinated prior to delivery to consumers.

Water is delivered to consumers 3 times per week by truck. The community has two
water trucks with a capacity of 5,455 litres and one with a capacity of 6,819 litres.
The trucks operate § days per week year round.

3.1.1. Water Consumption

There are presently 2173 private and public residential units and 31 other units
including government and commercial operations, receiving water deljvery from the
Hamlet. During the 12 month period from April 1, 1994 to March 31, 1995 the
Hamiet delivered 25, 598,688 litres of water to local consumers.

The Hamlet does not currently hold a license for water use from the NWT Water
Board.

Sewape Collection and Disposal

In Cape Dorset, 210 of the private and public residences are complete with a sewage
pump out tank and 3 residences utilize honeybags for sewage disposal. There arc
31 other units including government, retail and church occupied buildings. All of
thesc unita arc Hittod with tewsge pump ot facilities.

3.2.1. Pumped Sewage

The Hamlet of Cape Dorset utilizes 2 sewage trucks to pump out sewage holding
tanks. The schedule is for § pickups per week per tank with the trucks opcrating 5
days per week The capacitics of each truck is 4500 litres.

FSC 951190 Paged 23 Jun-96
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The existing lagoon system is located approximately 1.3 Kilomuetess 10 the north of
the hamlet. The Jagoon is approximately 60 m by 50 m in size with a varying depth
depending on the accumulations of selids and the subsurface topography prior to
1agoon commission in the 1970’s. The existing drainage outlet is at the east end of the
tagoon. The efflucnt flows through oversized rip rap in the berm and through a culvert
crossing a road. The sewage flows across a patural rock swale to the ocean
approximately 300 m down slope. The lagoon capacity appears insufficient with a
strong flow of effluent sceping from the discharge area. Honeybags have been
observed in the sewage lagoon. The discharge stream flows within 25 m of the solid
metal waste disposal area.

This sewage disposal facility is not licensed by the NWT Water Board.

3.2.2. Honeybag Collection and Disposal

As of the end of 1995 only three residences utilized honeybags. Honeybags are picked
up with the sewage 5 times a week. The honeybags are deposited in a pit located
adjacent to the sewage lagoon. The honeybag pit dimensions are approximately 20 m
by 20 m. There are no containment berms at present and there is evidence of
honeybags in the nearhy sewage lagoon and beyond the perimoter of the pit. The
proposed road arcessing the pew lagoon site runs along side the existing sewage
lagoon and honeybag pit.

The three residences curreatly utilizing honeybags ate being retrofitied with sewage
pump out facilities. This transition is cxpected to be complete by the end of 1996.

lid s Jection 80 isposat

$olid waste is stored vulside reaidences in 205 L drums. Separate dn 1m§are used for
honey bag and solid waste storage. Solid waste is collected with a 6.5 m” capacity
garbage truck and crew. The schedule is for § pickups per week per disposal point
with the trucks operating 5 days per week,

Solid waste is disposed of in the solid waste site which is Jocated approximately 1.5
kilometers north of the community. The site measures approximately 200 m by 70 m
and is located 50 m up slope of the honeybap and sewage lagoon areas. The sohd
waste site is adjacent to a gravel plt which supplics cover material for the landfill. It
appears that insufficient cover material is placed over the leveled refuse despite the
proximity of the pranular source. It should be noted that the practice of placing and
leveling cover material is an extremely difficult operation during the winter months
The site is not sheltered from the wind and waste is scantered throughout the site and
surrounding area. This solid waste site has been in use since the 1970°s.

F3C 95-1190 Page d 13-Jun-86
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Reduction of solid waste is routinely practiced through burning, however, maximum
ceduction is not being accomplished as bulky wastes are not being properly

segregated from the comnbustible refuse. Bumning of refuse occurs two or three times
per week according to demand. After incineration, the residual material is leveled and
covered with granular material.

1 e solid waste pencraicd ws Cape Dorset iz primarily domectic in nature cAMRISHNg
of food and packaging material. Solid waste is also generated trom construction
projects in the community. Very little industrial or hazardous waste is generated in
Cape Dorset. It consists mainly of used ubricants from the operation of the power
plant and the Jocal maintenance garage. The majority of this waste is stored in drums
jocated at the bulk solid waste site. The Hamlet intends to purchase waste oil heaters
10 utilize the waste oil as a heating source .

Bulky wastes {cars, appliances, furniture etc.) are partially segregated from the other
solid waste and placed in an area just to the north of the solid waste disposal area.
This bulky waste disposal area is disorganized, resulting in inefficient use of the arza.
The bulky waste disposal area measurcd approximately 150 m by 30 m. Soil
staining typical of fuel oil spills are evident througheut the area. Numerous bulky
waste articles can be observed along the east side of the access road, far beyond the
apparent intended limits of the bulky waste disposal area. Hazardous or potentially
hazardous materials are visible throughout the site (batteries, drums of unknown
product, unknown waste). The Hamlet has no procedures or guide lines for the
disposal o1 fmzarduus wasic. Aulid weote Loy been dumpod outcide the 1andfill area at
random and there are no signs indicating disposal procedures or locations.

E N Si !. !1“ l. N

3.4.1. NWT Waters Act Inspections

The Hamlet does not have a license for water use or waste disposal requi red under the
MWT Wator's Act. in November 1994 an application for & license for municipal

water use and waste disposal was filed with the NWT Water Board. Appended to the
application was an nutline nf the Hamlet's proposal to copstruct a new sewage and
solid waste disposal fecility to replace the existing facility.

During his 1995 inspection, the NWT Waters Act Inspector indicated that the
honeybag, disposal pit was full and that sewage effluent was passing through or under
the granular decant structure. He also commented that a small stream draining
through the propesed site of the new sewage disposal facility would require diversion
privt to conatrucdon uf the Lacility. Similar sanreenn havo been noted ip inspretinn

reports dating back to 1992.

F5C 95-11%0 Pege 5 215-Jun-96
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DESIGN DATA

For design purposes a ten and fwenty year design horizon is proposed. Therefore, the
planning period to be considered is from 1996 to 2016.

Projected Population

Population projections for the community of Cape Dorset have been obtained from
the Bureau of Statistics, Department of the Executive, GNWT and are swnmarized
below. These population projections show the population to be growing at
opproximately 2.4% per year. The census population recorded in June 1991 was 961.
Thremgh the planping period the population is estimated to increase from
approximately 1071 in 1896 to 1331 in 2006 and 1647 persons in 2016.

Actual population growth raics can vary from that predicted, especially in small
northern communites. The Bueau of Statistios inoludee such fartars as ape af
population to determine future growth but do not forccast such influences as in or out
migration.

For the pu puses of this study, population forecasts hased on Bureau of Statistics data
will be used as the MOt accurate availabe data for planning purposes.

roj usi ucty

The Housing Corporation has indicated that 11 single family units will be delivered
to Cape Dorset during 1996. The Housing Corporation has not identified the number
of housing units to be delivered to the community in future years, however it is
uniikely to exceed the amount proposed for 1996. All pew houses will include
pressurized water and sewage pumpout systems.

roiected Hone r

As ol late 1995 only three residences remained nn the honeybag service. These three
residcnces are being retrofilled will: sewage pump out facilities. This fransitinn is
expected to be complete by the end of 1996. Therefore, it is assumed that the existing
honeybag disposal pit can accommodate demand until the end of 1996.

F5C 95-11%0 Fage € 23 Jun-06
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Projected sewage generation quantities for the community of Cape Dorset are
presented in Table 4.1. Assumptions used to produce the projected quantities are
listed below:

1. Population projections as prepared by Burcau of Statistics, Deparnuent of
Executive, GNWT;

2 Future sewage peneration is equal to the water consumption;

3. Design value for residential water use for residents serviced by trucked water
delivery and sewage pumpout collection is 90 litres per person per day (DPW
Design Value);

4. Total per capita consumption of water for residential and non-residential
activities for a population between 0 to 2,000 is equal to:

Residential Rate x (1.0 + 0.00023 x Population}.

The projected annual sewage generation quantities for the prajected poputation of
1331 in the year 2006 is approximately 57,100 m" and 75,500 m’ in the year 2016 for
a predicted population of 1663. These required capacities will determine the sizing of
the sewage freatment reservoir.

FSC 95 1150 Page? 23-3un-96
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4.1 -PRO. WAGE Y
TOTAL SEWAGE DAILY SEWAGE ANNUAL
YEAR | POPULATION PRODUCTION | GENERATION GENERATION
RATE RATE RATE
{Lfperson day} (L/day) {cu. m. fycar)

1997 1094 112.65 123,234.51 44,980.59
1998 1118 11334 126,493.43 46,170.10
1999 1142 113.64 129,776.19 47,368.31
2000 1167 114.16 133,221.10 48,625.70
2001 1192 11467 136,691.88 49,892.54
2002 1219 115.23 140,469.39 51,371.33
2003 1246 115.79 144,277.08 52,661.13
2004 1274 116.37 148,257.67 54,114.05
152,270.72

160,833.04 58,704.06

2008 1392 118.8) 165,389.64 60,367.22
2809 1423 1 19.40 169,966.02 £7.044 Q0
2010 1455 120,12 174,772.42 63,791.93
2011 1488 120.80 179,752.78 65,609.76
2012 1321 121.1% 1R4.778.23 67,444.05
2013 1555 122.19 190,003.12 69,351.14
2014 1590 12291 195431.67 71,332.56
\_‘2015 . 123.66 . 201,068.23 73,389.91

553481
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Projected solid waste generation quantities for the community of Cape Dorset are
presented in Table 4.2. Assumptions uscd to produce the projected guantities are
listed below:

1.

Population projections & prepared by Bureau of Statistics, Deparunent of
Executive, GNW1;

The solid waste generation rate (uncompacted) is equal to:
0.014 m*3. per person per day for residential production
0.001 m*3. per student per day (annual);

The full time equivalent (FTE) student population as of September 1995 was
377 students (Dept. of Education). Assume that student population will increase
at rate projected for total population for community;

Total per capita generation of solid waste for residentia!l and non-residential
activities for a population between 0 to 2,000 is equal to:

(Residential rate + school rate) x { 1.0+ 0.00023 x Population %

Combination of buming and compaction of waste will result in a volume
reduction of 70 percent.

The projecied cumulative solid waste generation over the 20 year period from 1996 to
2016 equals 194,616 m uncompacted or 58,385 m> after burning and compaction.

FoL ¥e-1130 Page § 23 Jun-26
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Est. UNCOMPACTED COMPACTED
YOLUME VOLUME
vEAR TOTAL Student DAILY ANN. CUM. DAILY ANN. CUM.
ror. op. RATE RATFE RATE RATE
cu. m./d cu. I cu.m. cu. m

cu. mJd

264
27.1
219
28.7
29.5
303
31.2

$3041
47420
107053
116957
127140
137611
148379
159434
170844

79 2890
3.1 2971
8.4 3055
.6 3nal

182562

FSC 951190
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FACILITY DESIGN REQUIREMENTS

g Disposal Facil

5.1.1. Lagoon Treatment

Sewage lagoons or modified 1apoons are used to treet ovor 70% of oumiripal waste
waters in the Northwest Territories. The reatively low cost, efficiency. ease of
operation and ability to opcrate in harsh environment accounts for the wide spread use
ol sewage lagoons oo the preferred form of treatment. When properly built and
operated lagoons provide & high level of treatment

Mechanical treatment and maceration systems used to treat municipal wastewaters
have not been successful in the NWT. Systems have been abandoned and thus a
relative few are in operation at this time.

Lagoon treatment systems are the primary method of treatment for Canadian Arctic
communities and have been found to perform satisfactorily. The evaluation of
treatment methods will be limited to Jagoon systems for the community of Cape
Dorset.

Cape Dorset does not presently have a water license issued by the NWT Water Board.
Cape Dorset therefore is not obliged to meet the maximum allowable contaminant
limits legally discharged to the environment as stated by the Water Board. As the
community has applied for 2 ‘water licensc a proper sewage treatment facility such as
a lagoon will be required to meet the allowable limits.

The Guidelines for Municipal Type Wastewater Discharge in the Northwest
Territones published by i WWT Water Board provide guidelines for gffiuent limits
based on sewage strength and the receiving environment. It should be noted that the
specific license limits for a community may vary from these guidclines based on local
conditions and public input as part of the licensing process.

MACA has developed guidelines (Heinke, 1988) for the design of sewage lagoon
treatment systeins based on the appiication of the NWT Water Doard offluent criteria.
These guidelines outhine four basic types of lagoon system options; zero discharge
lagoons, short detention lagoons, Jong detention lagoons and storage lagoons.

Arctic envirouments offer only approximately two months of active decomposition
time. This process occurs during the months gt which the temperatures are above
freeming. We therefure icounmiend that for the mavimumn eontaminant reduction, a
wwelve mont setoution system be utilized in Cape Tinrset. The proposed system for

FSC95-11%0 Page 11 23-Jun-96
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this scwage lagoon will be to provide storage capacity for twelve months and aliow
for one discharge annually.

5.1.2. Discharge Requirements

Tite sclevtion of & sewago Jagoon treatment sysiem is gnverned primarily by the level
of Lizabment required or the allowable level nf contaminants in the discharge from the
system.

Tho NWT Water Board prihlishes guidelines that set limits on discharge of municipal
wastewaters to the environment. The guidelines were first published by the Board in
1981 with a recent update published in 1992. The parameters quoted in this report are
from the latest publication.

Discharge limits fora community as sct by the NWT Water Board are based on the
type and relative sizc of the ultimate receiving environment versus the season in
which the effluent is 1o be released and the community's per capita wastewater flow
rate.

The receiving environment is determined by Uie Lyps of water body into which the
effiuent will enter and the ability of the body of water 10 assimilate the contaminants
present in the discharge stream. The receiving environment for the effluents thet
would be released in Cape Dorset fit mto the Marine Caicgory us defincd in the
Guidclines.

Discharge limits for marine environments arc subdivided into two categories
depending on the mixing conditions. These mixing conditions are determined by
whether the waters are open to the sea or to a bay or fjord. The discharge point at
Cape Dorset is clessified as a bay or fiord.

For the Community of Cape Dorset, the wastewater flow based ona trucked water
system fits the category of less than 150 Lped and the cffluent will be released in the
SUMMET.

From the information provided above, Table 4.1 of the NWT Water Board Guidclines
for the Discharge of Treated Municipal Wastewater in the Northwest Territories
(1992) the following effluent quality parameters shauld not be exceeded:

BOD; 100 mg/L
SS 120mg/L
Phosphoerous No treatment required

FSC 951120 Page 12 23-Jun-96
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Fecal Coliforms need only be of concern in an open well flushed marine Bay or Fjord
where the discharge might affect a fishery or water contact recreation. The proposed
discharge point is within the same general location as the current lagoon discharge

point.

§.1.3. Generated Sewage Farameters

The stength uf iic >cwagc entering the Taatment system is a ratio of the solids and
contaminants to the volume of water which conveys the wastes. This can be
calculated by determining the mass of waste material produced and dividing this
amount by the volume nf water discharged per person per day.

The Guidelines for the Planning, Design, Operation and Maintenance of Wastewater
Lagoon Systems (Heinke, 1988) provide average values for wastes produced by a
person in southem locals based on the size of the commmity. No values are provided
for waste generation in the Northwest Territories. Waste generation for a small rural
community io the closest approximatian 19 4 vwiwswaty such 03 Copo Dorest
provided in the guidelines. The following are waste generation values on & per persen
per day basis:

Suspended Solids 60 g
Fecal Coliform 1 x 109 organisms/L

For the 20 year period ending in the year 2016 the sewage production rate per person
15 estimated 1o be eyual L 12442 Lped. Thic will result in raw sewage strengths as
lisied below:

BOD; =45 gpd =362 mg/L
124.4 Lped

Suspended Solids =60Lpcd =482mg/L
124.4 Lpcd

Fecal Coliform = 1.0 x 10® counts/100 mi

FSC 95-1190 Page 13 23-Jun-96
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The solid waste disposal area must accommodate three peneral types of waste:
domestic waste; bulky metal wastes such as appliances and vehicles; and hazardous
wastes including used oil, batteries etc. Within the disposal facility separate areas for
each type of waste are required.

Domestic waste comprises the majority of the waste generated in the comununity.

Throngh past experience and on-going evaluations of present solid waste disposal
sites, DPW has dirccted that the minimum acceptable disposal method for domestic
solid wcate is @ modifiod JanAfill nperatinn

A modified landfill requires that all aspects of the disposal sitc from planning, to
design, to operation and maintenance are "engineercd”. In a modified landfill, wasies
arc depositcd at a designated focation and are compacted and covered on a regular
basis, A properly designed modified landhil will reduce the potential for hazards and
nulsances W peuple and the environment in an econnmir. MANNET.

Bulky wastes are difficult to compact and incinerate. Disposal of bulky wastes
reduces the efficient use of the domestic waste landfill and prevents the reuse or
recycling of these wastes. A separate area within the solid waste disposal arca is
required for the disposal of bulky wastes.

Hazardous wastes in Cape Dussei ac largely himitod to prmall quantitiey ol niaeal
lubricants from vehicles and stationary engines. These and other hazardous wastes
generated within the community pose a bazard to the environment and public health
and safoty. A designated and secure site tor the disposal of hazanluus wastes is
required within the overall solid wasie disposal facility.

“The projccted volume of solid waste generated over the twenty year planning period

is approximately 58,385 m’ (compacted).

FSC 951190 Page 14 L3-JuUn-yo
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PROPOSED SEWAGE AND SULID WASTE DISFOSAL SITE

LN L
i b

Location

During the summer of 1995 the Hamlet of Cape Dorset received funds to construct a
new sewage and solid waste disposal facility. The Hamlet selected a site for the new
facllity uppruainately $00 motren northeast of the evisting site ( Figure 1). The site is
withn a relatively steep valley which clopes to the orsan The north side of the valley
is bounded by a continuous rock outcrop while the south side of the valley is defined
by several smaller outcrops and granular material. A small stream runs through the
valley to the ocean. '} he approximate dimensivns of the valley aro 60 m wide with a
depth varying to 5 m and an overall length of over 1 km. An access road reaches the
valley approximately 175 metres upslope from the gcean.

The wopography vl Caye Dorset ia rugged and as such it is impossible to find a site
idcally suited for such an expansive structure. The community considered their
options for the location of a facility and selected this site as the most appropriate
lucativn for their long torm cewage Aiepnsal requirements, As the community had
initiated construction of the facility prior to our becoming involved, we did not carry
out a site selection process to evaluate any other potential sites.

From oux analysis of the site, we find it to be satisfactory for the development of a
sewage and solid waste disposal facility, however the steepness of the valley and the
presence of the stream present a challenge.

Existing Site Development

The Hamlet has completed an aceess road to the lower part of the valley and has
constructed three retention cells within the valley between the access road and the
ocean. Sewage was deposited in these cells for a short period during the fall of 1995
unt the Haulct was ordered to stop ueing the facility by the NWT Water Board's
Ingpector.

The existing site development is illustrated in Figure 3. Lagoon Number One was
constiucted with the approximate dimensions of 30 m width by 160 e leugth with an
average depth of approximately 4 m. {ue to the overall slupe uf the terrain, in erder
10 maximize the storage capacity of this cell, we recommend that an intermediate
berm be construsted in Uus cell to provide for a tiered set of cells, therehy reducing
the vvirull Leight requirerments  Taagnon Number 1 is lncated immediately down
slope of the access road. Two other smaller cells (Lagoons 2 & 3) are located down
slope of this cell. 1he dimenslons of tiese by cells arc approximately 30 m x 30 m
with an average estimated depth of 4 m. We estimate based on the early survey

FS5C 55-11%0 Page IS 13-Jun-96
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information from the site and from information provided us by the community that
once complete, these cells will provide a tota! storage capacity of approximately
25,000 m’, less than the 44,000 m’ required to meet 1996 requirements and
significantly less than to meet the 10 and 20 year needs of 57,100m* and 75,500 m’,

respectively.

F c'f -

A 20 year planmiig Lusseon for thia projuct Lie becu determined Sownge and £olid
waste generation tales fus the community have been developed in Sectinn 3,

Sewage treatment and disposal will be accuisplishicd through o lagoon pyctem with
one discharge in the fall of cach year. To meet the 10 year needs the annual storage
volume required will be 57,100 m’ and 75,500 m’to meet the 20 year demand.

Solid waste generation over the next twenty years has been ¢stimated at 58,385 m.

FSC 251190 Fage 16 23-Jun-9¢
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7.  FACILITY DESIGN
7J.  Sewage Lagoop Facjlity

The facility design recommended for the Hamlet of Cape Dorsel includes a serics of
tiered intermittent discharge Jagoons with a one year storage capacity. Due 1o the
rough topography of the area this multi-celled (ticred) facility is required to provide
an adequate storage volume. (Sec Figure 3). .

As noted in the previous section, the 10 year design volume for the lagoon storage is
somo 57,100 m’, over dnhle what has been construsted to date and the 20 year needs
estimate is for a total storage capacity of some 75,500 m”’.

W tevommend duu e vlussge eapacity ha incrazre to meet the 10 year projected
storage requirements. This will require the consiruction of a fourth cell above the
existing series of cells. We understand that the community has begun disposing of
their solid waste in this area. We recommend that this practice be discontinued and
that the solid waste site be relocated beyond the site requirements for the lagoon
system. The waste that has been disposed in this area should be covered with a
minimum of one metre of granular fill prior to being put in to service as a lagoop.

The lower two cells are not presently accessible by truck or recommended for access
by disposal chutes due to the distance from the access road. We recommend that the

sewage be offloaded intw vach uf the top two large celle and decanted intn the lower

cells for seasonal storage and reduction.

In order to complete a proper design, a thorough survey of the property is required.
We recommend that we be invited 1o return to Cape Dorset to complete an extensive
site survey picking up the existing conditions including the limits and grades of the
partially completed lagoons. From this survey, the existing volumes and design limits
of the facility can be completed to determine the most appropriate action for the
completion of a suitable facility for the coruauity.

As the system is located in a drainage path, it is critical that diversion ditches be
constructed around the structures to provide for @ means of flow without risk of the
runefT cutering the lagoon cystem. We tndersianid fann Jdiscussions with the
community personnel that there is an excavator in the community that would be
suitable for this operation.

Each of the lagoons will require a discharge structure to decant from onc lagoon
structure to the next. The only practical time to operate these facilities will be during
the summer season when the facilities are not at risk of being frozen.

FSC 95-1190 Page 17 23-Jun-96
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The discluge shuctures recommonded for Cape Dorset farility includes the
following:

1. A vertical inlet complete with a sereen to retain solids within the lagoon
should be provided in each of the cells. The inlet elevation will be set to
control the elevation of containment within the pond aliowing for sludge
accumulation through the design life of the facility.

2z A simple lovhable gate valve allowing ceasonal discharge nf the effluent
following the biological treatment of the waste.

3. An outlet pipe constructed through the berm directed toward path leading to
shore.

g, All compoueuls uf the system vulnerable to freezing should he insnlated and
have either heat tape or a thaw tube to facilitate thawing.

lid te Dj ility

As noted is Section 5, the solid waste disposal area must accommodate three general
types of waste: domestic waste, bulky mctal wastes guch as apptiances und wrliedes,
and hazardous wastes including used oil, batteries etc. Within the disposal facility
separate areas for cach type of waste are required.

Domestic waste comprises the majority of the waste generated in the community.

Through past experience and on-going evaluations of present solid waste disposal
sites, DPW has directed that the minimum acceptable disposal method for domestic
solid waste is a modified landfill operation.

A modified landfill requires that all aspects of the disposal site from planning, to
design, 1o operation and maintenance are “engincered”. In 2 modified landfill, wastes
are deposited at a designated Jocation and are compacted and covered on a regular
basis. A properly designed modified Jendfill will reduce the potential for hazards and
nuisances to people and the environment in an econiomic manner.

Bulky wastes are difficult to compact and incinerate. Disposal of bulky wastes
reduces the efficient use of the domestic waste landfill and prevents the reuse or
recycling of these wastes. A separate arca within the solid waste disposal area is
required for the disposal of bulky wastes.

Hazardous wastes 1n Cape Lorset are Jargely limsited W suall quantitica of usod
lubricants from vehicles and stationary engines. These and other hazardous wastes
generated within the community pose a hazard to the environment and public health

B Vaads g
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and safety. A designated and secure site for the disposal of hazardous wastes is
required within the overall solid waste disposal facility.

The projected volume of solid waste generated over the twenty year planning period
iz approximately 38,385 m’ {compacted).

FSC 95-11%0 Pepc 1% 23-Jun-9%
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K UUMMENDED METIIODE OF OPERATION

oW Di al ili

8.1.1, Sewage Lagaon - Recommended Method of Operation

Te sewage lagoon eyctem will pravide 365 days of storage to meet the requirements
of the NWT Water Board for the discharge of treated municipal waste water. The
lapoon (s) should be discharged in the fall of each year to allow for maximum natural
treatment during the summer period. The following general operational procedures
should be followed.

1. Sewage will Lo deposited on the opilhvay mto one nf the: top two lapoons.

2. By a process of filtration or through transfer sewage will pass on through each cell
until it reaches the last cell

3. In the fall wastewater will be pumped from the last cell into overland flow to ocean
4. Only sewage and municipal wastewater should be deposited in the lagoon system.

5. Honeybags should be placed in the current disposal pit until such time as there are
no other users. After which the existing pit should be covered with a mipimum of one
metre of granular material and contoured 1o suit the surrounding area.

olid Wa i sl ¥

8.2.1. Solid Waste Sitc - Recommended Method of Operation

A modified landfill facility is to be constructed at Cape Dorset. The following
operational procedures should be followed to minimize the environmental effects of
the landfill and ensure efficient operation of the site:

1. Waste should be dumped in the active ar¢a of the landfill only.
2. The active area should be kept to a small manageable area.
3. The trench method requires a trench of at least 2 metres depth and should be wide

enough to accommodate 1 years supply of . Excavated material should be stored
nearby to be used as cover material .

F$C 95.1190 Page 10 23-Jun-96
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4. As waste accumulates busning can be undertaken to teduce the volume of the
waste.

4. After bumning the waste it should be compacted with heavy equipment to further
reduce its volume.

5. After compaction the layer of waste should be no greater than 2.5 metres thick

6. A tayer of granular material at least 15 - 20 cm thick should be spread over the
compacted waste. '

7. Each layer should be sloped slightly to provide positive drainage.

7. Additional layers of waste can be disposed of in this manner until the trench is full.
The final layer of waste, afier burning and compacting should be covered with 0.5
metres of granular fill and contoured to encourage pusitive diaiuage.

8. Dig a new trench.

8.22. Bulky Waste Disposal Pad - Recommended Method of Operation

The bulky wastc disposal area consists of an elevated granular pad. The boundaries of
this disposal area should be clearly marked. Wastes should be deposited in an orderly
anner to allow for efficient use of the space, salvaging of materials and to minimize
the aesthetic and environmenal effects of the site. Bulky wastes should not be
covered with fll,

§.2.3, Waste Oil Reteation Cell - Recommended Method of Operation

Waste oils should be deposited in 205 litre drums placed within the cell, Drums
should be capped v pmsvent wverflowing duo to ovarfilling or filling up with
precipitation. After the drum(s) within the cell are full the drums should be capped
and covered with at least 0.5 metres of fill. The location of the cell should be clearly
marked to prevent further excavation and potential damage to the storage containers.

Alternatively, the waste oil may be stockpiled within the cell and used in local waste
oil heaterg

FSC 951190 Fage 21 23 dun-36
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Upon completion of construction and acquisition of a license from the NWT Water
Board the new sewage and solid waste disposal facilities can be sommiccioned.

Sewage Disposal Facility

9.1.1. Sewage Lagoon

The existing lagoon should be crmptied of liquid, either through the current drainage
regime or assisted by a pump. The solids should be covercd with 2 minimum of ]
raeter of fill and graded to match existing topography. The stability of the terrain on
and around the lagoun shuuld Le monitored to oncure ite integrity

9.1.2. Honey Bag Facility

The Honey Bag waste disposal area should not be closed until all buildings/homes
currently using honey bags have been revofitted with pressurized water systems and
sowage pumpout faciitries 17pan uluswe oIl honeybnga outside of the disposal pit
chould be centralized in the pit and a minimum of 1 metre granular fill should be
piaced over the pit. The area should then be contoured to suit the surrounding area.

id W i al Facili

9.2.1. Seolid Waste Site

Some segregation o1 wastes snouid occur prior cluxe vul uf tlie exdsting oolid wwacte
disposal site. Hazardous wastes such as waste oils, batteries, etc. should be retrieved
if possible as should bulky wastes. The remaining wastes should be burned,
compacted and covered with 0.5 m of granular fill.

9.2.2. Bullcy Wastes

Bulky non-combustible wastes should be consolidated in one location, compacted
~with hoavy oquipment and huried with a minimum of 0.5 m of granular fill.

F5C 95-1150 Page 22 23-Jun-96
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9.2.3. Hazardous Wastes

Waste oil at the existing site should be transferred to the new waste oil disposal
facility. Other hazardous wastes at the existing landfill should be transferrcd to the
new waste disposal site for disposal in the modified landfill.

FSC 951190 Page 23 23.Jun-96
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PRELIMINARY COST ESTIMATES - LAGOON SYSTEM

Ac noted is Sertion 6 7. - Existing Site Development, we have carried out preliminary
storage volume calculations based upon findings at the time of our inspection and
estimating progress since. We estimate the existing total storage volume for the three
rescrvoirs to be in the order of 25,000 m’. Based upon our calculations, the required
storage volume for 1996 is 44,000 m’ while that required for year 101 57,100 m’ and
year 20 is 75,500 m’.

We have carricd out preliminary granular material requirements to provide the ten
year storage capacity and estimate that an additional 26,000 m3 of granular material
must be pushed into berms in order to provide the adequate storage capacity for the
lagoon. Utilizing a rate of $10/m3 of pranular material for a cut/fill operation, we
estmate the ivtal gianular esst requiremant to be in the. oxder of $260,000 to meet the

ten year needs horizon.

In addition to this sum, we estimate that an additional $50,000 will be required for the
nfRnad and discharge structures.

We estimate that the cugiucciing fees & disburcements %o complete the design phase
of this project is in the order of $10,000 plus costs for the final inspections..

F5C 95-1190 Page 24 23-Jun.96
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11, RECOMMENDATIONS ANY} CONCLUSIONS

1. The site eelected and partially develoygus] y the Llamlst is recommended ac the fulure
sewugy and anlid waste disposal gite for Cane Darsel. This site is approximatcly 50U
metres north west of the vxistiy facilities

2. The sewuge disposal facitity should be constructed as a vericy vl stounge lagnons, utilizng
the structures already partially vorpleted. The system will provide 565 days of storape at
the design life of the facility ta meet the recommendations of the N'WT Waier Board's
“Cidctines for the Diccharge of Treated Munivips! Wastewater, | he facility should be
discharged in thee full of aach year to provide mavimmm availsble weatment [ the
Sewagl.

3, Itis recommended that annther siurvey be carried out to measure (he stute of the existing,
development. This survey informativn will be ciitical in eamplcting the design as the
volumes of e saisting facility wilt he eatculated and desipn recommendations will
follow for the provision of suitsble ctorage 10 meet the reyuited planning horizon.

4. The soli@ waste fucility should inchwle scparate dispose) areag for domestic waste, bulky
metal wastex and wastc oils,

5 The domestic waste disposal arer should be operated vz & modified landfill. A wrench
methad at diapnant shonid he used as it will reducy e gy nirement for imported fill and
reduce operating costs. Eaisiing subsurtace conditions appear 10 be cuitable for the
uenching operalion.

¢. A granular pad should be provided [ the disposal of bulky metal wastes.
7. A waste nil disposal ocli should be provided within the disposal facility

8. The existng sewage und sulid waste disposal facilitics should be decommizsioned
according fr Seenon 2.0 of this meport.

50 2110 Fage 45 23-dun-96
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