PO Box119

= G1oa ITAVEN, NT XO0E 1J0 NK5 wmoEp5 vimpR
TOL: (867) 360-6338 NUNAVUT WATER BOARD
PAX: (867) 360-6369 NUNAVUT IMALIRIYIN
- KATIMAYINGI
- Nunavat Wearer
- ;
Saard
- !
Fublic Registry
- s i
il T, ” y
4 . “, R
ARSI -

— LT ]

Water Licence Application

" Supplementary Questionnaire
For Municipalities

Pl A S W

5 - GRIDOANN3GY 1904 Water Lience Aol -WLAE Pock |

8% pages



GENERAL INFORMATION

1.

2.

Date:

October 8, 2003

Hamlet/Town/City: Gjog Haven

INFORMATION REQUIRED TO PROCESS THE APPLICATION

3.

Current detailed map(s) and/or acrial photos will be required to process the
application. Maps and/or aerial photos must show the location of the following
(pleasc check): (see Figure 1 in Appendix A).

B N

<.

N/A

Water Source and the Water Intake Facility;
Waler Storage and Water Treatment Facilities:
Fuel and chemical storage;

Sewage Treatment Facilities, including discharge outlets and drainage
patterns from these Facilities

Solid Waste Disposal Facilities and drainage patierns from these
Facilities;

Hazardous Waste Disposal Facilities and drainage patterns from these
Facilities;

Transportation access routes;

Existing water bodies/courses and any changes to these water
bodics/courses that have occurred, or may occur, as a result of water use
or Wastc Disposal Facilities,

Environmental monitoring sites;

Traditional use arcas outlined on site map and areas around the
community used for recreation, camping, fishing, etc.; and

Abandoned and/or restored Water Treatment, Sewage, and Solid Wastc
Disposal Facilities.

ENIGINEERED DRAWINGS AND FACILITY DESIGN PLANS REQUIRED TO
PROCESS THE APPLICATION

4.

WATER SUPPLY SYSTEM

Current Engineercd Drawings and Facility Design Plans will be required to process the
application. If Engineercd Drawings and Design Plans can not be provided, the
Applicant will be required to fill out the questions in Appendix I.
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Engineered Drawing(s) should include the following (please check):

V' Details of the drainage basin of the Water Source, and any proposed
drainage modifications to this drainage basin;

Details of all structures associated with the Freshwater Intake Facility;

\/ Details of all retaining structures (dimensions, materials of construction,
etc.) associated with the Water Storage Facility;

Details and engineered drawings of all retaining structures (dimensions,
materials of construction, etc.) associated with the Water Treatment
System;

5. SEWAGE TREATMENT SYSTEM

Current Engineered Drawings and Facility Design Plans will be required to process the
application. If Engmeered Drawings and Design Plans can net be provided, the
Applicant will be required to fill out the questions in Appendix IL  (See Appendix II,
page 15)

Engincered Drawing(s) should include the [ollowing (pleasc check):

o Details and enginecred drawings of all retaining structures (dimensions,
materials of construction, cte.) and/or the mechanical treatment system;

i Details and cngineered drawings of all environmental momnitoring points

ui Details of the drainage basim, and any existing or proposed drainage
modifications;

o Details regarding direction and path of wastewater flow from the area;

o Distance from watercourses and fish bearing waters;

g Sources of seepage presently encountered near these areas, including

volumes (m’/day} and directions.
6. SOLID WASTE DISPOSAL FACILITY

Current Engineered Drawings and Fucility Design Plans will be required to process the
application. If Enginecred Drawings and Design Plans can not be provided, the
Applicant will be required to fill out the questions in Appendix III.  (See Appendix 11,
page 18)

Engincered Drawing(s) should include the foltowing (please check):

0 Details and engineered drawings of all retainin g structures (dimensions,
malerials of construction, ete.) and environmental monttoring points;

m] Location and construction of liners;

a Details of leachatc and groundwater collection systems;
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o Details of the drainage basin, and existing and any proposcd drainage
modifications;

] Details regarding dircction and path of surface water flow from the arca;
0 Distance from watercourses and [ish bearing waters: and
mi Sources of seepage presently encountered near these arcas, including

volumes (m’/day) and the direction of flow

WATER SUPPLY SYSTEM

7. Table I: General Information of the Water Supply System

[ N * |- Changes Planned
Satisfactory I Unsatisfactory, | " b i s
plcase state why Years
Water Sc_)urce Yes v No o Yes o No
Quantity
Watcr lake plaqued by
Water Source bleodworms, does not
Quality meet DOH standards
with respect to water
Spring Yes 0 Nov/ quality.
Summer Yes o1 Nov'
Fall Yes 0 Nov' | New WTP will treat for Yes 0 No o
Winter Yes 0 No | bloodworms in Water
Lake.

20 year old pipe.

WaterIntake | Yes 0 Nov" | replaced inthe | Y& O Nou

new system.

Will be upgraded with

Water ;
ate .S.t(')rdge Yes o No o | the new treatment Yes o No O
Facilities o
facilities.
Wé.ter'T reétment
Facilities Yes 00 No o | Proposed upgrades Yes 0 No o
Water Distribution New pipc proposed
g Yes o No o from Water Lake to Yes 0 No O
ystem WTP
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8.

Table ITI:  Volume of Water Used by the Licensee

PIPED

TRUCKED | 1084 (2005) 112 121,408

TOTAL

*-Conversion Factor: 1000 liters = 1 cubic metre (m?)

Water Source

12.

13.

14.

Type ol Water Source (Please check): V Lake o River o Well n Other
If other, please describe briefly.

Name of Primary Source: GPS Coordinates:
Name of Secondary Source: GPS Coordinates:

If available, please attach results of recent water quality laboratory analyses.
Done, samples collected by INAC in August 2001.

Is water drawn from the source o intermittently \/continuously

If it is drawn intermittently, during what month(s) is it drawn?

For what period is it drawn (days/weeks/ months)?

What is the rate of flow (in m*/day) of source (tf river) or size in cubic meters (if
lake)?

At the intended rate of water usage, please describe the effects on the river or lake
[rom which water will be drawn.

Annual consumption of water causes the lake to be drawn down significantly each year
to bottom elevations, Water Lake is recharged from Swan Lake through a seasonal
3.5km pipeline with a screened intake.
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15. Have any Planning or Design Assessment Studies been carried out on the
Community’s Water Source and main water bodics in the area? Yes V No o

If yes, please provide a summary of program details or cite the Report’s title,
authors, and dates:

Prepared by Title Completion
Date
Dillon Consulting Limited Water Supply for Gjoa Haven Now, 2002

Design Brief
If no, are such studies being planned?  Yes o No o

16, Have the Elders been consulted in the complction of any studies that have been
carried out on the Community’s Water Source and main water bodics in the area?

YesV No o
If yes, specify who was consulted, how the consultation was done and when.

Band Council Meeting was held on July 30 2002.

In attendance:

Joseph Aglukkaq - Major

Councillors - Peter Akkinkan guag, Bob Konana, Mary Kamookak, Rub y
Eleehetok, Ralph Potter (Senior)

Gary Strong - Dillon Consulting Limited

PW&S — Guntis Rozitis

CG&T - Sherif El-Antar

Water Storage Facility
17. What type of Water Storage Facility is used by the Community?
Rescrvoir/Pond o Storage Tank V None Other O

If other, please describe.

8. Does a dam or dyke used to create a reservoir affect fish migration or movement
1n & natural watercourse? Yes 0 No V. See letter to DFO April 2, 2002
{Appendix B)

If yes, describe all measures undertaken to compensate for fish habitat lost duc to
the dam or dyke, and mitigation for fish mi gration or movement.
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v,

19. Is the channel of any natural watcrcourse changed? Yes o No o

If yes, describe measures to maintain stream bed and bank stabulity.

Water Treatment Facility

20.  Type of water treatmenit.

\/

Filtration and chlorination

a Chlorination only
0 None
g Other
Description
21, DBriefly describe the method of water treatment and list any chemicals used.

The system will involve coagulation and sedimentation SJollowed by filtration then
treated with chlorine in the form of calcium of sodium hypochlorite (see Figure 9a and
b, Dillon report in Appendix B)
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WASTE MANAGEMENT SYSTEM

22, TABLE [V:

General Information on the Waste Management System

L

Scwage Treatment Facility
23, What type(s) of Sewage Treatment Facility does the Municipality operate?

\/

o0 oo

24, Arc sludges produced?

Page 8 ol 26

Lagoon

Satisfacto If Unsatisfactory, Changes Planned
istactory please state why Within Next S Years
. : Erosion that has lead
D'Soéld]\gaz?fi Yes 0 No v to a gap in berm and Yes o0 No v
1sposal Factlity decant run off
Hazardous Wastc
Disposal Area Yes « No 0O segregated Yes o Nov'
Honey Bag
Disposal Area Yes 0 Nov Yes o Nov'
* (if applicable)
Sludge Disposal _
(if applicable) Yes 0 No v Yes 0 No v
Freeboard limit is
Sewage Treatment unacceptable. Large
Facility (including | Yes o No breach in herm wall Yes 0 Nov'
discharge area) causes Continuous
seasonal discharge
Monitoring _ INAC inspection
Program Yes o No v/ reports ONLY Yes o No v/

Mechanical system

Wetland
Honcy bag

Combination/Qther: describe

Yes o No \/




26.

If yes, please describe how the sludges are disposed of:

Are there any sources of commercial or industrial liquid waste being discharged
or deposited to the Sewage Treatment System that may affect the quality of the
eftluent produced? (Thc municipality should be aware that any commercial or

industrial discharge has to be approved by thc municipality) Yes o No V

It yes, pleasc indicate sourccs, types and quaniities.

Are fish, shell fish and other wildlife harvested in or near the discharge area for
the Sewage Treatment Facility? Yes o No V'

If yes, mdicatc species harvested, and level of harvest.

SOLID WASTE MANAGEMENT SYSTEM

General Information

27.

28.

29,

Pleasc describe thc methods arc used to decrcase the amount of runoff water
entering these areas, describing any diversions to a watercourse.

A berm has heen built around the entire solid waste site to prohibit surface
runoff into the site. However pooling is evident inside the berms,

Have any spills occurred in the past five years? Yes V No o

If yes, please describe and show on a map the locations of the spills, indicating as
well what action has been taken to clean the affccted areas?

No map available. RWED spill database lists 13 spills in the last Jive years

At various locations including the Hamlet’s Tank Farm, residences and
buildings. (See Appendix A )

Are fish, shell fish and other wildlife harvested in or near the Solid Wastc
Disposal Facility? Yes o No V'

If yes, please indicate the specics harvested, and level of harvest.
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Waste Disposal

30.

3L

32.

33,

34,

35.

Does the municipality burn garbage? Yes v No 0

Has the municipality considered mcasures for waste reduction such as recycling
and/or rcuse? Yes m No V

It yes, please describe proposed activitics,

Arc any commercial or industrial wastes being discharged or dcposited in the
soltd wasle disposal arca? (The municipality should be aware that any discharge
of commercial or industrial waste has to be approved by the municipality)

Yes \/No m}

If ycs, please indicate sources, types and quantity,
A Local Northern Store and COOP drops of cardboard boxes at the landfill.
Construction companies also drop off wood and building materials.

Does the municipality have an area for the disposal of animal
curcasses? Yos V No M

If yes, pleasc describe the location, drainage and operation/maintenance of the
sitc. Figure 3, Appendix ITT

Does the municipality have a scrap metal or bulky wastc disposal
arca? Yes V No o

If yes, please describe its location and operation.
Scrap metal is located outside solid waste site fence (Figure 3, Appendix III)

Doces the municipality operate a hazardous waste disposal area? YesV  No o

If yes, please describe its operation and maintenance (describe special
handling/disposal methods for thesc wastes)

Yes, old oil drums are stored to the east of the Solid waste area outside of the bermed
area but within fenced boundaries. The Hamlet stores batteries inside a shack near the
Hamlet's shop.
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ey,

INSPECTTION AND MONITORING

36.

37.

When were municipal facilities last inspected by:

Indian and Northern Affairs Inspector Date: 13/9/2001
Environment Canada Inspector Date: pot applicable
Community Government and Transportation Date: not gvailable
Public Health Date: 17/07/2002
Other: Date:

Please attach copies of most recent inspection reports. Appendix C

Does the Municipality havc a Regular Monitoring Program in
place? Yes vV No o

If No, When will the program be put in place? Please provide information on the
implemcatation schedule.

If Yes, please answer questions a ta ¢

a, Has the Municipality implemented a Quality Assurance/Quality
Assurance Plan for its Monitoring Program? Yes o No Vv

h. Briefly describe how samples are taken and sent to the laboratory.
Collection bottles are provided by Stanton Hospital. The Hamlet takes a
monthly sample from one of the water trucks, and the Health Centre sends the
sample along with their diagnostic specimens to Stanton for analysis. The
results are sent to me for an interpretation, and I send a letter off to the SAO
with the results.

c. Briefly describe any monitoring done for wastewater cffluent and
leachate.

The Hamlet does not monitor Jor wastewater effluent and leachate at this time.
However, this monitoring is completed by INAC as part of regular compliance
monitoring under the water licence.
d. Who is responsible for water sampling?

Name: Hamlet of Gjoa Haven

Position: Foreman, Jacob Keanik

Telephonc # (867) 360-7141

Fax #: (867) 360-6309
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Level of training: Basic and Voluntary

e, Please provide the following contact information of the laboratory
performing analysis of samples:

Name: Stanton Regional Hospital
Address: 550 Byrne Road, Yellowknife
Telephonc #:  Laboratory (867) 669-4162

Fax #:
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APPENDIX I

To be completed only if the Applicant is unable to provide the
information requested in Question 4,

WATER SUPPLY SYSTEM

1. Describe the geological and hydrological conditions within the existing drainage
basin of the Water Source. Information required will include:

(a) The position of water courses, water bodies and drainage features such as
ditches, berms and/or dams (provide an acrial photo, a topographical map
or site survey plan if possible);

(b) The composition of the material underlying the Facility, indicating soil
composition, depth of the permafrost and the thickness of the active layer;
and

(c) Precipitation and temperature profiles for the area.

(d) Describe any proposed drainage modifications to the drainage basin,
including drainage ditches, berms and/or dams that have been, or may be,
constructed,

2. Describe the location, details of construction and methods of operation of all

structures (dimensions, materials of construction, etc.) associated with the Water
Intake and Water Treatment Systems. Information required will include:

(a)

(b)

(c)

(d)

Page 13 of 26

The position of the structures associated with (he Water [ntake and Water
Treatment Systems relative water courses, water bodies and drainage
features such as ditches, berms and/or dams (providc an aerial photo, a site
topographical map or site survey plan if possible);

The dimensions and materials of construction of the any associated
structures, mcluding the size of the screens on the intake;

The mcthod of water treatment that is used, including a process
description; and

The type of chemicals used in the treatment process, storage locations for
these chemicals and the amounts of these chemicals which are stored on
site.



WATER STORAGE SYSTEM

3. Describe the location and details of construction (dimensions, materials of
construction, etc.) of all buildings and water refaining structures associated with
the Water Storage Facility. Information required will include:

(a) The position of the structures associated with the Water Storage System
relative water courses, water bodics and drainage features such as ditches,
berms and/or dams (provide an aerial photo, a site topographical map or
stte survey plan if possible);

(b) The dimensions and materials of construction of the any associated
structures, including (if applicable) a detailed description of the
Community Reservoir
(1) What is the storage capacity of the Reservoir? _ my

(11) Is the Reservoir lined? Yes o No 1

If yes, what type of liner was used?
When was it installed?

(1)  If a dam or dyke used to store or alter the flow of water, what are
the dimensions of the dam or dyke?

Length: Width: Height:
Upstream slopc: Downstream slope:

Please attach a diagram
MONITORING PROGRAM

Table V : Summary Information on Monitoring Activity

]

Monitoring GPS Type of Monitoring Monitoring Froguency

Location Coordinates Carrted Out

O Surface o Subsurface 0 Monthly o Annually

0 Surface o Subsurface | o Monthly o Annually

O Surface o Subsurface 0 Monthly o Annually

0 Surface o Subsurface | o Monthly o Annually
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APPENDIX II
SEWAGE TREATMENT SYSTEM

To be completed only if the Applicant is unable to provide the
information requested in Question 5

L. Describe the geological and hydrological conditions within the existing drainage
basin of the Scwage Treatment System. Information required will include:

(a) The position of water courses, water bodics and drainage features such as
ditches, berms and/or dams (provide an aerial photo, a topographical map
or site survey plan if possible);

See attached Figure 2 on next page. The current sewage lagoon consists of a

natural lake that was bermed avound it’s perimeter to contain sewage wastes.

Approximately four years ago, the herm was heightened and it now reaches a

height of approximately 5 feet. The berm is made out of a fine granular

material.

(b) The composition of the material underlying the Facility, indicating soil
composition, depth of the permafrost and the thickness of the active layer;
and

The soil composition around the lagoon berms consists of limestone lowland

covered by sands and gravels. A geotechnical evaluation of the surrounding

area completed in 1985 can be found in Appendix D.

(c) Precipitation and temperature profiles for the arca.

Sce a copy of Environment Canada’s current climate data Jor Cambridge Bay
(closest available data) in Appendix C

Daily maximam for July 12.3
Daily minimum for January —36.3

Precipitation 138.8 mm annually with 69.6 mm of rainfall and 82.1 cm snowfall
2 Describe any proposed drainage modifications 1o the drainage basin, including
drainage ditches, berms and/or dams that have been, or may be, constructed on

the geological and hydrological conditions within the existing drainage basin,

The berms may require additional height if the freeboard in the spring if not
within satisfactory limits.

3. Describe all retaining structures (dimensions, matcrials of construction, etc.)

and/or the mechanical components of the Sewage Treatment System. Please
attach a diagram (Figure 2)
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e

(a) The position of the structures associated with the Sewage Treatment
System relative water courses, water bodies and drainage features such as
ditches, berms and/or dams (provide an aerial photo, a site topographical
map or site survey plan if possible);

The berm surrounding the lugoon is constructed of a fine granular
material.

{b) The dimensions and materials of construction of the any associated
structures;

not available

Describe in detail the method of sewage treatment that is used, including a
process description;

Description of Lagoon (if applicable)

{(a) Indicate the level of sewage treatment:
vV primary o secondary o tertiary
Pre-treatment (if applicable): 1 screening O maceration
Lagoon type: v anaerobic o aerobic 0 facullative

(b)  Indicate the capacity of the lagoon: 22,700 m’

(c) Average depth of the wastewater lagoon ___N/A .

(d) What is the design freeboard? 1 m.

(d) Indicate the retention time of the sewage in the treatment facility __

The last public health audit conducted in July 2002, indicated a large breach in
the berm wall permitting the effluent to continually discharge, It was
recommended that the breach be repaired to incregse retention and treatment
time. Retention time usually begins at spring hreak up after winter storage.
Annual discharge was recommended every fall after two to three months of
treatment,

{f) Indicate the estimated ratc of discharge of wastewater L/scc. (Not
applicable)

(g) Indicate the location of the discharge point (see Figure 3).
(h)  Is the discharge: seasonal v continuous

If the discharge is seasonal, during what month(s) is it done?
What is the duration of the discharge (days/weeks/months)?
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Description of Mechanical System (if applicablc)

(a) Indicatc level of treatment: U primary o sccondary 0 tertiary
(b) Pre-treatment (if applicable); o screening o maceration
(c) Indicate the capacity of the sewage treatment facility i’
(d) Indicate the estimated rate of discharge of wastewater L/sec.
(e) Based on current population projections, the facility will meet the needs of
the community until the year .
(1) Indicate the location of the discharge point
5. Describe the type of chemicals used in the treatment process, storage locations for

thesc chemicals and the amounts of these chemicals which are stored on site.

6. Describe the anticipated effects of treated effluent from the Factlity on from
watercourses and fish bearing waters;

7. MONITORING PROGRAM

Table VI: Summary Information on Monitoring Activity

Monitorin GPS Type of Monitorin _r
B Locationg Coordinates prarried Out ) Monitoring Frequency
Runoff
discharge
GJO-3 froEn Sewage
(SNP agoon vV Surface U Subsurface | o Monthly v Annually
Station) p rn?r 0
entering the
ocean

v Surface o Subsurface | o Monthly oAnnually

vV Surface 0 Subsurfuce 17 Monthly 0Annually

0 Surface © Subsurface | o Monthly o Annually

0 Surface 1 Subsurface | o Monthly o Annually

O Surface o Subsurface 0 Monthly o Annually
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APPENDIX III

h SOLID WASTE MANAGEMENT SYSTEM

Y

To be completed only if the Applicant is unable to provide the

information requested in Question 6.

1. Describe the geological and hydrological conditions within the existing drainage
basin of the Solid Waste Disposal Facility. Information required will include:

(a)

- (b)

()

The position of water courses, water bodies and drainage featurcs such as
ditches, berms and/or dams (provide an aerial photo, a topographical map
or site survey plan if possiblc);

See Figure 3 following. There are no water bodies within the local
vicinity of the solid waste facilities except for the discharge drainage
pattern from the sewage site. The household garbage is deposited inside
the berm. Segregated and signed areas Jor animal carvasses and oil
drums are found outside of the bermed area but within a fenced area.

Meral, appliances, old trucks, old appliances are piled up the southwest

of the bermed area outside the fence,

The composition of the material underlying the Facility, indicatin g soil
composition, depth of the permafrost and the thickness of the aclive layer;
and

Same as Sewage Data
Precipitation and temperature profilcs for the area.

Same as Sewage Data

2. Describe all retaining structures (dimensions, materials of construction, etc.)
associated with the Solid Waste Management System. Information required will

(a)

P Y

(b)

(c)

Page (8 of 26

include:

The position of the structures associated with the Solid Waste
Management System relative water courscs, water bodies and drainage
features such as ditches, berms and/or dams (provide an aerial photo, a sitc
topographical map or site survey plan if possible);

See Figure 3

The dimensions and materials of construction of the any associated
structures;

The hermed section of the Solid Waste site is approximately 10,800m’°.

A description of the location and construction of liners;
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(d)

Not applicable

A description of any leachate and groundwater collection systems that

may be in place; VA

3. MONITORING PROGRAM

Table VII: Summary Information on Monitoring Activity

Monitoring 'GPS Type of Monitoring ST
Location Coordinates Carried Out Monitoring Frquency
Runoff from
Gro-2 | ‘hesolid
(SNP Di j v Surface o Subsurface | o Monthly v Annually
, isposal
Station) L.
Facilities

0 Surface

O Subsurlace

0o Monthly o Annually

u Surface

0 Subsurface

o Monthly © Annuatly

o Surface

0 Subsurface

0 Monthly o Annually

0 Surface

O Subsurface

O Monthly o Annually

3 Surface

0 Subsurface

o Monthly o Annually
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APPENDIX A - General
Figure 1
Spill Reports
Environment Canada Climate Data
DFO Letter
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April 2, 2003

Fisheries and Oceuns Canada
[qaluit District Otfice

PO Box 338, Iqaluit, Nunavut
Canada, X0A 0HO

Attention: Mr. Jordan Degroot, Habitat Biologist

Dear Mr. Degroot,

Re: Gjoa Haven Water Supply Intake Replacement (Dillon File # 02-0602).

This letter 1s 1o inform the Department of Fisheries and Oceans, Igaluit District
Office, that the Government of Nunavut has retained Dillon Consulting Limited to
design the installation of a new intake pipe to the newly constructed Water Treatment
Plant (WTP) into Water Lake, in the community of Gjea Haven. Dillon is submitting
this letter on behalf of the Government of Nunavut and the Hamlet of Gjoa Haven.

The existing WTP is not meeting the requirement of the Department of Health with

respect to water quality in the community. The existing WTP 1s operated under a
Water Licence issued by the Nunavut Water Board. Further the existuing plant is old
and reaching the end of s’ usetul life. Currently, there i1s an existing intake into

Water Lake that provides water to the existing WTP. The pipe was installed over 20 :

years ago and it has frozen mn each of the past rwo winters. Re-use of the existing
intake for the new WTP 1s not an option that meets the design standards for the new
WP, or the long term needs of the community,

FAXED

DILIL.ON

[ Fatie st IR B BN SN A
R
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Tetephone

{367)920-4333
Fax

[ (9aTY 8723323

The new intake line (see attached plan and protile drawings) will have minimal -

effects, as it will be tocated in the same general area as the old line in Water Lake.
The otd line will be removed at the completion of the construction of the new WTP.

The community ot Gjoa Haven presently delivers water from a truck fill station that
draws water from Water Lake. Over several years, it has been noted that the quality

ot the water supply system has deteriorated. [n the past 2 years, the Government of
Nunavut has undertaken studies to detenmine the best long-term water supply svstem
tor the community. Based on this study the first phase ot the long term solution for

Dillon Consukting
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Gjoa Haven's water problems is the construction of a new WTP, and the replacement
of the existing intake pipe into Water Lake.

Water Lake was o natural small shallow pond that was enhanced through the
development of side berms and developed into a man-made reservoir. Water Lake
has no connectivity with any surrounding body of water. It was developed n this
manner [0 prevent contamination of the potable water source trom surface run ot It
reportedly does not contain any fish species. The lake is small, and the community
annual consumption of the water causes the lake to druw down significantly each
winter to near bottom elevations. Each summer the community recharges Water Lake
from a larger lake (Swan Lake} through a seasonal screened intake and approximately

3.5 km of 200 mm pipeline. The recharge volume is equal to the anticipated water
usaze of the community. Furthermore, the lack of fish in the Water Lake and the |

stagnation of water have contributed to the growth of blood worms (Midge Larvae),
which has an adverse aesthetic effect on the community, and it is the fundamental
reason for initiating this project. Because the Lake is drained annually, it would not
be considered Fish Habitat. Erosion control measures will also be employed to ensure
that shoreline works will not result in the entry of unwanted materials into the lake
environment.

Therefore, we feel that the replacement of the intake pipe will not be seen as

contravening Section 33(1) of the Fisheries Act, which states that no person will !
undergo any work or undertaking that will result in the Harmful Alteration Disruption

or Destruction (HADD) of fish habitat.

[n addition to the measures set out in the project proposal (see attached), the

following mitigative measures will be incorporated into the project design to ensure !

that the pipe replacement will result in as minimal environmental impacts as possible;

I All works shall be undertaken as per outlined in the attached plan,

I3

commenced prior to receiving proper approval from DFO.

L

disturbed surfuces have beea stabilized.

3.1.Erosion control measurcs will be implemented prior to and maintained
during the construction phase to prevent the entry of sediment into the

lake.

Any deviation from attached plan or the construction schedule will not be -

Stit fences will be placed around ail disturbed shoreline areas during the |
construction phase.  Erosion control measures will be maintained until all -
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Vehicnlar maintenance and retucling will be conducted away from the
shoreline to prevent the entry of unwanted materials into the lake.

No excavation of the lake sediments will vecur as part of the proposed works.

Any excavated/dredged shoreline materials will be placed 2 muintmum of 15 m
above the high water mark.

The old intake structure shall be removed upon the compietion of the new
tntake. '

We fael that this project will not result in a HADD, for the aforementioned |
reasons, and a great deal of effort will also be exerted to ensure this project has .
no detrimental environmental impacts in Water Lake. Water Lake will be |

continually used as the potable water supply to the comununity during
construction. Therefore, the protection of the water quality before, during and
after construction is paramount to the successful completion of the works.

If you have any questions or concerns about the project proposal or the
mitigative measures outlined above, please feel free to contact the undersigned
at your earliest convenience.

Yours Sincerely

Dillon Consulting Limited

o

Gary Strong, P. Eng

Project Manager

C Dovid Allen Fax 983-4123
Sherif El-Attar Fax 983-4t03
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LO INTRODUCTION
1.1 General

The community of Gjou [laven is supplied water from a truck fill station that draws 1ts water
from a luke near the community, namely Water Lake. Over scveral years, it has been noted that
the quality of the water supply system has deteriorated. [n the pust 2 years, the Governmenl of
Nunavut has undertaken studies to determine the best long-ternm water supply system for the
community. The sclected raw water source is Swan Lake located approximately 3.0 kilometres
from the current water supply lake. To meet the requirements of the Fire Marshal with respect to
Fire Flow and to meet the future community water demand, the GN plans (o construct the
following fucilities;

v A water supply pipeline from Swan Lake to a new in-community water treatment and
storage facility,

v An intake and pump station at Swan Lake

v An in town water treatment and purnphouse

v Upgrades to the access road to Swan Lake.,

Figure 1 in Appendix A iliustrates the location of the proposed [uacilities,

To complete the implementation of the project, the Government of Nunavut, Department of
Public Works and Services (PW&S) retained the services of Dillon Consulting limited in July of
2002. Dillon’s contract with the GN is #02-4200.

1.2 Scope of Werk

The specific terms of reference for the project arc included in Appendix A. Briefly, the scope of
work included in this assignment is:

+ To provide waler to the community, which is free of health hazards, meet or exceed the
Nunavut Public Health Act for Canadian Drinking water Quality, and meet all specific
requirements ot the community’s Nunavur Water Board Licence to operate. The water must
be acsthetically acceptable and of sufficient quality and quantily for domestic, commercial
and industrial use. And for fire protection.

* At the 20-year design horizon the community population is 1,435 residents. The design musi
meet community water supply needs for 20 years but water supply planning should consider a
40-year planning period.

1.3 Scope of this Report
Report Layout

The purpose of this Design Concept Brief is to document the preliminary design process and is a
decision-making document, The sections of the report describe:

* The design requirements as laid out in the terms of reference and the background
documentation

¢ The design ¢riteria, assumptions, and caleulations

¢ System descriptions

Gjou Haven Desiun Concept Brief ' November, 212
Revision #]
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* Component descriptions

*  Option development and sefection

» Costestimates

¢ Implementation schedules and strategpies

Where options exist for the design concept, these options are presented in a tabulur form. The
tables describe the options, list the criteria for design process. and rate the options against the

criterta. The report recommends the best option. Cost estimates for all options are deveioped
using a life cyele cost assessmient modei.

All figures are located in Appendix A,
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2.0 SYSTEM DESIGN STANDARDS

Design Criteria

The design criteria for this project will be completed in accordance with the parameters set oul by

the GN, "Waler and Sewage Facilities Capital Programs”. These are as follows:

Table 2.1
Design Horizons

Facility Design Horizon Design Economic Design Expected
(Years) ' Life (Years) Life (Years)
Building 20 20 40
Pumps 10 20 20
Pipelines 20 20 30

Where the:

*  Design horizon is the period used to establish capacity requirements for a facility.

* Design economic life is the period used in the economic analysis to establish the present
value (or equivalent capital cost) of a facility.

*  Design expected life is the practical maximum expected life of a facility assuming no
premalure failure, destruction or obsolescence.

Design Standards

The following is a list of the design standards 1o be used in the development of the water supply
system.  These are derived from the GNWT “General Terms of Reference for Water and
Sanitation” (GTR). and the *National Building Code” (NBC), and “Capital Standards Criteria,

September 1693 MACA.

Table 2.2
Water Consumption Rates

Water Consumption Rates

Reference
Nomestic 90 litres per capita per day MACA
Commercial 0.00023 x population MACA
Total Consumption per Capita 90 x (1.0 +0.00023 x pop.) MACA
Fire Demand 910 litres per minute. MACA & Fire
170.000 L siorage Marshal
Discount Rates 4%, 8% and 12% MACA

Gioa Huven Duesign Concept Briel

Revision #1

November, 2002




INLLON CONSULTING LInHTED

Table 2.3
Environmental Conditions

Environmental Conditions

Designt Minimum Temp, -41°C
Degree Days (18 () 10751 - )
Snow Load  SS 3.5kPa!
SR 0.2 kPa’
Wind Pressures 1.20 kPa '
1. Supplement 1o the National Building Code of Canada 1996 Third Revisions and Errata.
2. Canadian Climate Normals (1961-1990). Yukon and Northwest Territories.

Design Parameters

The following are itcms that have been identified as design parameters for the facility:

» The facility must be simple to operate and maintain by local forces with limited equipment,

and parts and materials that are available locally.
« Relability of the facility is extremely important.
» The facilily must be efficient and cost effective.
s The fire flows at truck fill arms are to have a minimum pumping capacity of 910 L/min.

* All equipment and pipes must be sclf-draining after each use cycle, where practical. When
self-draining of any major component cannot practically be accommodated, some other

means of [rost protection should be incorporated.

¢ All major components must be capuble of recovering from a frozen condition, in an operable

state, if there is any possibility of freezing.

+ Provisions of spares for all cquipment is required, particularly components that have bulbs,

fuses, relays, timers, etc.

* The first year supply of consumable, such as disinfectant, water testing packets, and cleaning

supplies are to be a requirement of the construction contract.
¢ Fuel storage at the pumphouse must provide for spill containment (if applicable).
*  Water supplicd from the pumphouse must be metered.
*  Provision for an alarm system which indicates loss of power and low building temperature, is
required.

Gjoa Haven Desipn Coneept Briet ) November. 2002

Revision #1




DILLON CONSULTING L. .JdTED 3

Cuost Analysis

Throughout this document, there are cost analysis of various options. The analysis have been
carried out as outlined in the (;TR as described below:

Capital Cost
Cosl of construction for the facility
Annoal Operation and Maintenance Costs

The cost of operation, which may include manpower, energy requirements, fuel, general
maintenance (light bulbs, paint), and equipment replacement.

Life Cycle Costs

The calculation of the total facility cost over a 20-Year period. This includes the capital,
operations and maintcnance costs. The life cycle value is shown as a present value,
which is calculated at a discount rate of 4%, 8% and 12%.

349 COMMUNITY INFORMATION
3.1 Water Quantity Calculations

The water supply system design horizon is indicated in the previous section. Based on an
implementation year of 2004, the 20 year design horizon is st at 2024, Using current population
projections from the Bureau of statistics, the following table indicates the water consumption
values. Also shown are the peak day demand values.

Table 3.1
Design Water Consumption Values

: _ 2004 | 2014 2024
Water Demand per 112 " tHe 122
capita (litre) ) } N
Population (people) 1056 . 1272 1556
Average Day Demand 118,075 147,902 190,082
{litre) _ _

| Peak Day demand ! 194,824 244,039 313,636
(litre) |

The calculation of these values is shown in Appendix B
32 Community Meeting
On March 21, 2002, the Hamlet council of Gjoa Haven passed a motion (Motion #54/02)

choosing Swan Lake for the future water supply lake. In August of 2002, representatives from
Public Works and Service, Community Government and transportation and Dillon Consuliing

Gjoa Haven Desion Concept Brict November,204)2 -
Revision #1
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Limited met with the hamlet representatives to discuss the location of the proposed new lacilitics.
These discusstons were held with the community SOA, council members, the Mayor, and hamlet
staff. At the conclusion of the discussions, it was felt that the parties agreed to a set of facility
locations. and pipeline alignments,

4.0 SYSTEM COMPONENTS

There are 4 (four) mujor components in the water supply and treatment design for the community.
Each system has scveral sub-systems.  The development of the design of the individual
components requires knowledge of the operation of each system and subsystem. In the sections
that follow, the design development of all systems is described. In some cases, there is reference
to forwarding sections, which unfortunately is unavoidable due to the interrelationship of the
S¥SICTS.

‘The four (4) major components are;

» The Intake Pump House (IPH) and back-up truck fill station located at Swan Lake

» The water supply pipeline between Swan Lake and the In-town Water Treatment Plant
(WTP)

¢ The WTP

¢ The Storage tanks located adjacent to the WTP

4.1 Intake Pump House at Swan Lake

The pumphouse will have the following major components:

¢ Building Foundation

¢  Truckfill controls and metering

¢ Conveyance Pipes

*+  Power Supply

+ Intake Pipe Freeze Prolcetion

e Monitwring and Alarms

¢ Duilding Construction

¢ Building Layout

+ Spares and Ancillary Components

The following sections will describe these components for each facility.

IPH Controls apd Metering

The truckfill control has been established according to the Government of Nunavut standard for
similar facilities in other small communities. The truckfill control system will have the following
COmponents:

»  Truckill control with one customer key lock. This will have a flow accumulator to record
cumulative Hows. The control will be on the truckfill arm. with a start and stop switch, and
timer.

=  Flow rate indicator.

Gjoa Haven Design Coneept Bricl NL‘.!\"CH‘I.bL:I‘,E(JU:

Revision !
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e Flow sensor installed in the truckfill pipe to control the How accumulator.,

o Flow switeh to interlock with the pump and chlorine pump to avoid damage to the equipment
or excessive chloring injection into an empty line.

¢ All measurements for the metering are to be in ST units (itres).

The accumulators, (low indicater, and miscellaneous control devices will be located in a main

control panel inside the [PII.
Convevance Pipin
The process piping will consist of the following:

¢ An intake screen, submersible pump on 100 mm HDPE DR17 piping, contained within a 300
mm HDPE DR17 casing. The casing will be insulated with 50 mm of polyurethane foam and
will be heat traced. The intake piping will enter the pumphouse and terminate with a tlange
connection just inside the pumphouse wall.

* Galvanized 100 mm Schedule 40 steel piping with Victaulic system connections.

¢ Chlorine injection diffuser, located on the galvanized steel piping within the building for
back-up purposes.

¢ Flow swilch to activale the chlorine pumyp.

¢ Flow sensor for the truckfill control system.

Prime Power

Prime power can be obtained from either Nunavut Power Corporation's power plant, or an on-site
diesel electric generator.

Typically, the usc of grid power generated by the Power Corporation is the source of prime
power. However, the new facility is not directly next to the community, and a new power line is
required to service the pumphouse. Bascd on estimates received from the Power Comporation, the
cost to install the new lines will be approximately $120, 000 for 1200 m of overhead line. The
installation of on-site power generation will require;

* A building ot space within the truck(ill building to house the generator.
¢ A generator sized to meet the power requirements of the [P
*  Controls, monitoring and alarms for the power supply system,

The estimated steady-state power requirements of the 1PH are

Power (kW)

Intake Pump 15.0
Building Heat 0.5
Heal Trace 1.0
Lighting i.0
Chemicul Feed Pumps 0.1
TOTAL 18 kW
GJ(nI_InLn Design Concept Briet .\Iov-cnﬂ_-a_cr,EUUE

Ruevision #



IMLLON CONSULTING v HTED N

This results in a mimmal generation requirement of 1% KW, Start-up power for the truck il pump
ts not included, but will be approximately 2 kW more for total of 20 kW. The on-site generator is
assurned to run continuously for the 20-Year design horizon. Estimated daily power requirements
are 72 kW/h in winter. The capital and life cyele costs of these options are as follow:

Table 4.1
Prime Power Cost Asscssment
Prime Power Capital | Operation Annual Life Cycle Cost
System Cost Cost Maintenanc
e Cost
4% 8% 12%
Power Line 360,000 5,400 )] 433,000 412,060 | 400,000
On-sile Generator | 250,000 50,000 12,000 1,083,000 | 838,000 709,000

Power supplied by overhead iine would cost significantly less than it a generator were to be used.

Standby Power

The in-town water stotage provides for 8 hours of emergency storage. The water tempering
system provides for freeze protection of the pipeline (see section 4.2.3). Therefore standby
clectrical power is not required. Should prime power be interrupted for greater than § hours in
severer weather, there is a risk that the IPII will freeze. The system is designed to recover from
freczing with minimal damage. Further, the Water Lake will provide emergency water supply for
several weeks if required.

Freeze Protection

To protect the water supply systern [fom faiiure due to freczing, two freeze protection systems are
required:

I. 1PH building heating.
2. Intake casing freeze protection.
IPH Building

Heating load caleulations for the truckfill building are based upon a pre manufactured building
with vapour barrier, air barrier, and sheathing. The climatic factors of 10751 degree days below
I8C and -41C duesign temperature. Based on these factors. a 4m x 4m x 3m high truckfill
building will require 3.2 kW of heat for peak load and an annual requirement of 9,400 kWh.
Section 4.2.4 requires the installation of 2 diesel fired boiler to provide transmission main freeze
protection. This botler will be used to heat the IPH.

Gjoa Haven Resten Coneept Brief - ' Noventber, 2062
Revision /1
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[ntake Casing and Intake Pipe

The intake casing and intake pipe must be protected trom freezing. This will be accomplished by
electric heal trace cable installed adjacent (o the ontside of the intake pipe. The cable will be 13
Wim self=limiting, such that it wili not dumage the HDPE pipe. Two lengths ot cable will be
installed. The sccond cable will provide buckup in case of Guilure of the first cable. Aulomatic

contrals will be used. The cable will be removable.
Truckhll Arm

A method must be used Lo protect the truckfill pipe from freezing and to recover the pipe itit
freezes. Various methods have been used in past designs, including insulation and heat trace
cable. A key to successfully aveiding freezing of the truckfill pipe is to ensure that it drains
quickly and completely after use. The truck{ill pipe will be installed with a 4% or greater slope
back into the IPH. The pipe will be bare steel and not insulated or heat traced. Freezing ol the
pipe is unlikcly, due to the draining system. In the unlikely event that the pipe freezes, a propanc
tiger torch can be used to thaw the pipe.

Muonitering and Alarms

The IPH building will have the following monitoring and contro! system. The system will have
two (2) levels of alarms: major and minor. Minor alarms will cause a green alarm light to
activate, and a horn to sound at the WTP. Major alarms will activate a red alarm light and sound
a hom. The alarms for this system are set as follows:

Major High building temperature alarm
Power OfF

Minor Truckfill pump failure
Building temperature low

Buildine Construction

Two types of buildings are available for this facility, namely:

o  Waood frame, on-sile construction.
» DPre engineered, pre [ubricated construction,

The wood frame building would be constructed to the standard tor pump houses used by the
Government of the Nunuavut Standard as follows:

o Wall construction consisting of 38 mm x 130 mm with 130 mm of fibreglass batt insulation.
s Walls with vapour barrier on the inside and air barvier on the outside of the wall studs.
+  Walls with plywood sheathing on the outside face and 50 m of rigid fouam insulation.

Gjoa Haven Desian Concept Brief - November, 2002
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¢ Theinterior of the walls sheathed with dry wall, plywood, and clad with neta) siding. (The
nterior plywood is for convenient equipment instatation.)
*  Rooling provided by a pre-manutactured truss, or rafter systen,

The pre-manufactured building would be constructed to provide the cquivalent insulation value as
the wood frame building. Several companies praduce these structures (Bally, Cold Stream.
Brytex, Butler), and each have a slightly different building design. Typically these buildings
have an insulation value of RSI 5.6.

The use ol on-site construction will typically add 340,000 to $50,000 to the total facility cost.
The icrease in cost 1s a result of the required accommodations, flights and additional man hours
on-site for down time. Local involvement created by on-site construction will he approximately
10 man days, or the equivalent of $2.000 in wages the economic benefit to the cornmunity is not
justified and off-site construction is recommended.

On previous projects, the GN has had success with pre manufactured buildings (Cold Stream).
This building type will be used in the final design. The type of building is well suited for the use
of a skid-mounted foundation. This foundation has proven 1o be very economical for truckfill
stations in Nuvavut.

Building Lavout
A summary of the requirements for the special allowance for the building is shown below:

Intake piping

Otf takce piping to the water supply pipeline

Truckill discharge piping, including allowance for intake pump removal.

Chlorination system with chlorine pump and injection point.

Control panels, electrical panels.

Trucktili control (from teuckfill arm).

Storage of chemicals and spare pats.

Boilers and heat exchangers for transmission main frecze protection.

Figure 2 shows the building schematic for the 1PH. Figure 3 shows the floor plan coneept for
the [PH.

4.2.1  ‘Transmission Main
4.L.1  General Conliguration

The transmission pipeline starts at the wall of the 1PH and terminates at the wall of the WTP. The
in will have the following Companents;

Access Yaults
These will provide access o the main and allow for the use of a steamer to thaw the main
m the event ot a freeze up. Figure 7 shows the schematics of the access vaults and the
nmidpuint heater station (to be described in a later seetion)
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Drains
Low points on the line wil] require drains.
and two (2) pumps.

There will be a total of three (3) gravity draing

Pumps will be used in areas where the land is wel and wil] not ailow for natyral drainage.

Air Vents

High points along the transmission line require vents to allow air 1o escape. There will be

atotal of five (5) vents alony the line.

4.2.2  Site fnvestigation and Alignment

Diilon Consulting mobilized to Gjoa Haven, NU from August {3 to Augusi 20 of 2002, to
undertake rhe site investigation and site survey components of the work, While on site, the tasks

addressed were:

* Set control points for alignment of water transmission main for the survey work on the

project.

* Determine an alignment for the water transmission line and do preliminary elevation/distance

profile surveys,

* Perform bathymetric survey of Swan Lake for new water intake ling.
*  Perform hathymetric survey of existing water reservoir for a new intake location.

= Site topographic surveys for water tréatment plant location,

*  Site topographic surveys for truckfill locatian.

There were a number of survey control pins, established by GN, around the Hamjet and also in
the area of the new transmission line. GN (GNWT) markers 75039343, #5039330 and #5039320
were used for primary control, The co-ordinates of the pins were obtained from Natural
Resources Canada. Using these markers, the survey can be tied into existing surveys and
mappings of the surrounding areas. Other GN/GNWT markers were also used for a system of
checks. The checks confirmed the accuracy of the survey was suitable for the location,
topographic and bathymetric work. All surveys were done with a total station with a Iabourer as

the rodman.

Alignment

The transmission line alignment wag determined by surface profile and avoided any possible

obstacles (i.e. hills, wet spots). Refer to Appendix

A, Figures 4 to 6 view the plan view of the

pipeline alignment. The line follows 4 path that is generally flat running northwest and avoids

any sharp changes in elevations. The control points

are marked with 150-mm spikes hummercd

into the carth and marked with 3 tag 10 identify the point. Wooden survey stakes were alsg placed
near the contro! points und along various vantagepoints aiong the alignment. The total length of
the transmission lige i approximately 3.3 ki long running northwest from the hamiet,

Facility Locations

A grid profile was performed to determine elevations and lncations for the water treatment plant.
The bathymetric survey consisted of drifting over certain areas of the water and recording depths.
A boat and motor was used for this along with 5 sumputer, GPS and depth sounding equipment.

(joa Haven Design Concept Brier
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The “deep spots® on the existing reservoir were located and marked using this equipment. An

arca around where the water intake line will be placed at Swan Lake wis also measured. Five
transects at 50m intervals were taken. These ran from shore straiuht out and past the drop off
point. At Swan Lake, there is g gradual slope running from the shoreline out 1o about 50-60n,
then there 1s a drop off that i sloped atabouta [H to |V stope. Points after this drop off were
recorded up to about S.5m - 6.0m deep,

Other notable landmarks in the arca are smal] cabins located around Swan Lake. summer
pipeline, road, airport, radar station. reservolr, pumphouse and truck £l station.

Genceral Terrain

The granular muke up ol the area is generally a mixture of sand and gravel covered with moss and
lichen. No apparent bedrock outcruppings were present along the path. Rocks and boulders were
avoided in the alignment. A noteworthy elevation change, that was avolded, was the hill where
the Short-Range Radar Station is {ecuted. The line around this hill was determined by deubling
the height of the hill und aligning it that far out from the base of the slope. Refer to Appendix C
for pictures and Appendix D for air photos showing the terrain and general landscape of the area.

Site Survey and Land Profiles

Refer to Figures 4 to 6 to sce plan view of survey location as well as land profiles alony the
fransmission line. The profiie is preliminacy only. There are a number of design issues to be
resoived related to the development of on-line heat exchange, intermediate heating station, vault
design, and other components irsted in the previous sections. The alignment and profile will be

adjusted slightly during the detailed design process. The plans and profile should be considered
within a 60-m corridor for the final pipeline alignment.

4.2.3  Pipe Size and Heat Loss
Storage Requirements

Using the water demands calculated in Section 2.0, the required flow rates 1o mect the demand
can caleulated. The flow rate is related to the size of the storage capacity. The storage is
comprised of several components, which are described in (he following sections.

Balancing Storage

The system operation wil] require the raw water supply 10 mect the peak day demand. To
optimize the pumping system, the Pumps would operate for 24 hours a day, and meet the water
demands over that pertod. In practice, using a 20-hour pumping cycle is more the norm becuuge
this allows tor some redundant capacity in the system. It is assumed that in the future years, the
rrucktill operation will oceur 6 days a week, and will operate {or 10 hours per day. The
difference between the supply to the WTP and the delivery of the water over the 10-hour delivery
period on a peak day, is the requircd balancing storage.

Fire Storage

In addition to the balancing storage, there is requirement of the Nunavut Fire Marsihal to
provide watey storage of 176,000 iitres in GJoa Haven (ref. FSC & TOR).

Gjoa Haven Design Concept Brer
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Dead Storage

[n any tankage system, there is a portion of the tank that is not available for use. This is normally
the bottom of the tank, located below the obvert of the tank outlet pipe, A value of 10% is used
for this storage volume.

Emergency Storage
In the TOR. a value of § hours of discontinued service from the supply line was used as an
estimate of the emergency storage.  This value is carricd forward in this assessment The

following table shows a summary of the above values.

- Table 4.2
Summary of Required Storage volumcs

‘ Case Equilization | Fire Storage | Emergency Dead r Total ‘
; Storage Storage Storage | Storage |
” Existing | 102,400 170,000 43,300 15,800 | 331,000 !
2024 163,000 170,000 54,200 18,800 [ 406,000 4[
- Pipe Sizc

The required pumping rate is then developed to meet the peak day demand in a 20 hour pumping
cycle for the year 2024. This rate is 203 V/min, Using this value, and maintaining the velocity in

the pipe at an acceptable rate, the required pipe size is a [00mm pipe. Full calculations are
included in Appendix B.

e Heat Loss

The heat loss from the transmission main is calculated for several scenarios. These include the
. operation during start-up (year 2004) , for operation in the design year (2024), and under the no
flow condition. In addition to the heat loss calculations is the expected time for the line to freezc
in a no flow situation. For comparison purposcs, the heat loss value is calculated for a pipe with
- 30 mm insulation, and for 75 m of insulation. Full calculations are shown in the Appendix B, and
summaries are included below.

Table 4.3
Static Heat Loss
(In Watts)

- | - - 1.0m bury with 50 | 1.0m bury with 751 0.0m bury with 50 |

| mm of insulation [ mm of insulation ‘ mm of insulation

L |

| Rate of Heat foss for | -

- | pipeline (Watts) | 8.300 i - 6.400 | 32,400 o
Ejﬂ(l Haven Dc.;;ién Cancept Brief o o . November, 2002
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Table 4.4
Temperature Loss
(in degree Celsius)

. 1.0m hur}' with 50 | 1.0m bury with 75 | 0.0in bury with 50
mm of insulation mm of insulation mm ol insulation

Temperature loss in | ;
the frunsmission main (.67 .55 217
in Year 2014

Temperature loss  in
the transnission main {134 ! 0.26 1.2%

in Year 2014 - '1

Table 4.5
Time to Main Freeze Up
(in Hours)

L.0m bury with 50 | 1.0m bury with 75| 0.0m bury with 50 |
mm of insulation mm of insuiation mumn of insulation

Time to complete
transmission main 224 285 55

freeze up Year 2014

Time to complete
transmission main 224 285 33
| freeze up Year 2014

As can be seen from the tables above, there is little additional benefit to increasing the insulation
from 50mm to 75 mm. The heat loss and the time to main freeze up do not change in any
appreciable amount. It is therefore recommended to use the 50 mm insulation value indicated in
the project description,

The use of an above grade pipeline was discussed while in the community. The above tables
show two critical issues in the selection of an above grade pipe. Firstly, the heating requircments
for the pipeline increase by nearly four fold; and sccondly, the time for the main to frecec
completely is decreased by nearly (our fold. In the first instance, it results in operaticnal costs that
are significantly higher. Approximaicly an additional 12,000 kW of energy would be required on
an annual basis to heat an above grade Tine over that of a buried lne. In the second instance, the
buried line would require a significant increasc in response time in the cvent of power loss, or
other failures, For these reasons it is recommended that a buried line be implemented.

4.2.4  Freeze Protection

The TOR ndicates that hot water injection is to be used to provide freeze protection to the
transmission main. An alternative to the use of hot water injection is to usc ¢lectrical heat trace
along the length of the pipe line. The use of electrical heat trace for freeze protection of
trapsmission mains has not been found to be acceptable in other locations (Rankin Inlet, Resolute
Bay, Iqalwit, Yellowknife), for the (ollowing reasons:

Gjoa Haven Design Concept Briet Novemiber, 2002
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LHEED [

-

High cost of electricity. Only 10", of the hear value of diesel fuel is transforred to the
% when botlers and heat

High failure rates of heat wrace cables. This is further complicated by the dilficnity in

Lack of proportional control. An electrical heat trace is either “on™ or "ol

L]
water using electrical heat race. as opposed to ncarly 50%
exchangers are used.

L ]
monitoring the cables {or failure.

L]

-»

Difficuity in replacement in freezing month. Heat trace cables can not be readity
replaced at temperatures less than -10°C.

{015 recommended that hot water injection be used as the primary freeze protection method.

Lhere are several methods used to provide water temporing with hot water injection. These are
described below.

Discrete injection points. This method uses one (1) pipeline, that being the main
transmission line. Water is drawn from the main, heated through a heat exchanger,
and injected buck into the main. This is used in Resolute Bay.

External water tempering linc. This system used 2 pipelines; namely the main supply
line and a smaller one that carrics tempered water. The tempered water is injected
mto the main supply line at access vaults. This is used in Rankin [nlet,

Internal water temping line. This system 1s similar to the above, however the smaller
line is within the main supply line. [eat transfer is continual through the pipc length.
The heated water is returned to the main line at the ¢nd of the pipe. This method was
used in Cambridge Bay,

[n either of the latter 2 options, the tempered water can run co-current or counter current to the
supply line flow. The following table illustrates the advantages and disadvantages of each

approach,

| Discrete Injection | External Water Internal |

! Line Water Line
Boilers and heat exchangers can be No Yes Yes
part of other heating svstems |

(tankage, building. etc.)
Provides for second line in event of No Yes No
primary ling freezes up.

 Maximizes heat ransfer Yes No Yes
Meets TOR Yes Yes Yes
Successfully operated in Nunavut Yes Yes Yes
Capital Cost 300, 000 450. 000 300, 000
Annual Cost 80, 000 40. 000 40. 000
Life Cycle Cost at 20 vears at $% S1. 083, 000 $842, 000 8695, 000

Ldiscount rate

Heating must occur at the 1PH.

Additional heating points along the length of the line arc
recommended. Two “mid” point heater houses are proposecd lor the final design.
include the installation of a back up electric heat trace swsten, per client direction.

The line will

Gjoa Haven Duesign Concept Brief
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4.3 Water Treatment Plant
4.3.1 System Components
The water treatment plant will have the following systems:

» Building Foundation

* Raw water treatment ~ filtration and chlorinating
e« Water tempering

»  Domestic water supply

»  Truckfill controls and mutering

» Conveyance Pipes

o Power Supply

+ Building heating and ventilaling

* Intake to water Lake and intake pipe freeze protection
* Monitoring and Alarms

* Building Construction

» Building Layout

= Spares and Ancillary Components

4.3.2  Building Foundation

A desktop review of the foundation conditions in Gjoa Haven indicate that there aren’t typically
concerns with frost susceptible materials. The surficial geology in the Gjoa Haven area is that of
well-graded granular materials. For this type of ground conditions an insulated slab on grade
with a spread footing at wall and post supports is applicable. This type of foundation is the most
favored for the construction of a WTP. Typically the plant components require structural support.
House keeping pads, with increased re-bar will be placed under all major equipment.

Once the facility siting and size has been finalized, a site specific geo-technical study will be
completed at the site. The usc of a concrete slab on grade foundation is carried forth in this
report.

4.3.3 Raw Water Treatment
Disinfection

The GCDWQ requires that the disinfection process for raw water also have a residual disinfection
component. This is achicved through the use of chlorination. A typical residual chlorination
level is I part per million {ppm). Many communities in the north people tind the 1aste of chlorine
unpleasant, and residual levels are often set at 0.5 ppm. Several chemicals are available for
disinfection of domestic water supplics. These include:

s (Gaseous Chlorine
¢ Sodium hypochlorite (liquid)
¢ Calerum hypochlorite (s0lid)

Gjoa Haven Design Concept Brief November. 2002
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Gasecous chlotine requires storage in a separate room that is monitored for chlorine gas emissions.
Sadely cquipnent and training is necessary to comply with the Occupational Health and Safety
Regulations when chlorine gas is used. The transport of gaseous chlorine is reanlated by the
Transportation ot Dangerous Goods (TDG) and it cannot be transported by passenger airplane.
For these reasons, the use of gascous chlorine is not recommended.

Sodium hypochlorite is shipped and stored as a liquid. The liquid is subject to freezing, and is to
be stored in a heated room (above -10 C). Sodium hypochlorite used in water treatment is
similur 10 house hold bleach, It is availabie at 12% available chlorine, whereas bleach is 6%
available chlorine. Sodium hypochlorite loses its concentration with time. After 90 days the
level ot available chlorine drops slowly and may reach a level similar to bleach after 6 months. [f
the 12% available sodium hypochlorite is diluted to 2% available, the shelt lite is signiticantly
extended. The operation of the disinfection system using sodium hypochlorite is relatively
simple. The liquid is used directly without mixing. An injection pump is used to inject the liquid
into the water as it (ows through the truckfill arm.

Calcium hypochlorite is shipped and stored as a powder. There is no concern with frecve
protection, and heated storage is not required. Calcium hypochlorite has 65% availabie chlorine
by weight. The powder is mixed with water to make a solution that can be used in the
disintection process. Typically the solution is mixed at a concentration similar to that of sodium
hypochlorite (12% available chlorine is typical). The disinftction system for calcium
hypochlorite requires a mixing tank, a solution tank, an agitator, and an injection pump.

Both calcium and sodium hypochlorite are commonly used for disinfection in small facilities.
The use of calcium hypochlorite is more common in the NWT. The issues to be addressed in the
selection of a disinfectunt are; the cost of the optional system, the relative ease of use; and the risk
of fallure.

Cost of System

Sodium hypochlorit, as a liquid, requires a greater volume of disinfectant to be shipped to site
than calcium hypochlorite. Based on 12% available chlorine for sodium hypochlorite and 65%
available for calcium hypochlorite the required shipping weight of disinfectant and volume to be
shipped to site are as follow:

Disinfectant Year 0 (2004) I Year 20 (2024)
Calctum Hypochlorite 29 kg 53 kg
Sodium Hypochlorite [60 L 290 L

(160 kg) (391 kg)

The supply and transportation costs associared with each chemicul are as follow:

Disinfectant Supply Transportation Total
| (Year ) {Year®) (Year 20) |
Calcium Hypochlorite $250 S200 $400 ]
Sodium Hypochlorite 5170 SRO0 5900
Gjoa Haven Design (;nnccpt Hriel “ - November, 2002
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Filtration

Water quality data is limited to qualitative data which characterizes (the water as being of high
twrbidity with *blood worms” in the source. It is reported that the bloodworms in the source water
can afteet the raw water quality in open water and under ice conditions. This ts primarily a result
of non-viable organism debrs becoming suspended in the water column and entering the intake.
Additional water quality data, which may alfeet the final treatment process configuration, was
acquired for Swan Lake in November, 2002. The results are included in Appendix G.

The water treatment processes required include:

» turbidity reduction
«  possibly colour and edour removal

The treatment processes which can effectively remove turbidity and suspended solids, including
organic debris, include filtration , or, coagulation and scdimentation followed by filtration. The
coagulation and sedimentation processes are typically used if the solids loads, or concentrations,
are relatively hugh. High solids loads, whether organic or a combination of organic and inorganic
can result in higher filter backwash frequency and possible filter clogging. This can create higher
maintenance costs and manpower requirements to maintain. For that reason if filters are used, a
granular media filter would be selected, based on the organic debris that will be present in the raw
water. The granular media may be a uniform sized silica sand only, or a multimedia filter,
comprised of gradations of silica sand and other filter media such as gamet sand and granular
activated carbon.

Cartridge filters with a fibre or paper media, or a wire mesh type screen are not recommended.
The paper media type filters are typically disposable and are susceptible to slime build up and
frequent clogging requiring manual replacement. Wire mesh filters are not effective in the
removal of small sized particulates and decaying organic matter. Pressure sand filters can be
open gravity type or pressure type. Either type could be used in this application. The advantage of
the pressure type filter is that they are cnelosed, can be set up with automatic and manual
backwash controls, and can be more readily packaged in a pre-manufactured unit. Pressure sand
filters are recommended based on the water quality characterization data currently available,
related to the water turbidity.

Pressure filters can also be operated with a feed of a coagulant just up stream of the filters to aid
in the efficiency of the filter performance. This filter aid process docs however shorten filter runs,
that is the time clapsed between filter backwash cycles.

A process of coagulation, flocculation, sedimentation and final filtration (CFS F) would be
considered if further testing of the water demonstrates a high level of suspended solids requiring
removal. This can be accomplished through the use of packaged pre-manufactured water plants
such as the WaterBoy by US Filter, and others,

(f the raw water changes over time, or the community deems it to have unacceptable odour or
treated water colour, a granular activated carbon process step can he provided. This process will
reduce colour and odour producing organic matter in the water, It a CFSF process is uscd, a
powdered activated carbon would be used and added in the coagulation step, to aid in dissolved
organic matter adsorption. This would then be removed in the sedimentation and final filtration
process.

Gjou Huven Destan Concept Brief o - November, 2002
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The treated witer would finally be treated with chlorine, as discussed carlier.

The filter backwash wastewaler and the wastewater streams from sedimentation or GAC column
backwash will contain a very low concentration of solids, However because it will be a
concentrated waste stream containing wuter treatment residues, it will be discharges to a holding
facility. A summer decant pond may be used o allow the water treatment residues to settle, prior
to discharging the decant water to surface ditches. A holding tank will be provided to collect the
treatment waslewater streams. which wili then be truck hauled to the existing sewage lagoon
facility.

The sanitary waste water, it any., will be collected in a separate holding tunk. to be truck hauled to
the sewage lagoon.

The treatment process will be sized to permit production of the peak day water demand in a daily
20 hour production period. An allowance of 10% for plant use is provided. The plant design
capacity will be able to supply finished water at a rate of 62.4 Usgpm . The system will be able
Lo operate.

4.3.4 Building Heat and Water Tempering

As indicated m Section 4.2.4., the primary freeze protection system for the transmission main will
be by hot water injcction. There is also a requirement to maintain the water temperature in the
storage tanks above freczing. One set of boilers within the WTP can accomplish these two
requirements and meet the heating requirements of the WTP,

Appendix E shows the heating requirement for the system. Based on thesc requirements a boiler
with an output of 360, 000 BTU is selected. This is at the lower end of available units. The
appendix indicates the heat transfer sizing and costing estimates received from suppliers.

4,3.5 Truckfill Control

The truckfill system must address the fact that there will be a positive head from the storage

tanks. The system will operate as follows:

* Cycleis activated by the truck fill operator using a key lock and pressing the “start” button
on the truck fill arm.

»  Motor conrrol valve #1 will open.

o Truckfill pump £1 or #2 will start.

+ A flow switch activated by the water flow will energize the chlorine pump.
e Chlorine injection will occur on the truck fill arm.

* A flow sensor will record the flow volume through the plant totalyzer.

* Theeyele will be stopped by the expiration of the timer or the truck fill operator by pressing
the “stop” button.

» The truck fill pump will be de-eneraized.

*  The motor control valve #1 will close,

»  The motor control valve #2 will open and the truck fill arm will drain into a small tank
activaling level switch 2

¢ DPump# 3 or # 4 will pump the water back to the main storage tank.

e Levelswitch 2 will de-cnergize the pump £3 or #4.

Giou Huven Desivun Concept Briel . November, 2042
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Nuter All pumps are duplexed. Only one of cach set will aperate in any one cycle,

4.3.6  Conveyance Piping
The process piping will consist of the following:

* Anntake screen, submersible pump on 100 mm HDPE DR17 piping, contained within u 300
mm HDPE DR17 casing. The casing will be insulated with 50 mm of polyurethane fourn and
will be heat traced. The intuke piping will cater the pumphouse and terminate with a flange
connection just inside the pumphouse wall.

¢ Galvanized 100 mm Schedule 40 steel piping with Victaulic system connections.

¢ Chlorine injection diffuser, located an the galvanized steel piping within the building for
back-up purposes.

* Flow swilch to activate the chlorine pump.

¢ Flow sensor for the truck{il! control system.

4.3.7 Power Supply

Prime power can be obtained from either Nunavut Power Corporation's power plant.

Stand-by Power will be provided through the usc of a diesel elcctric power plant located within
the building, but is a separate room, in comphance with the NBC requirerments.

4.3.8 Intake Casing and Intake Pipe

The intake casing aud intake pipe must be protected from freezing. This will be accomplished by
clectric heat trace cable installed adjacent to the outside of the intake pipe. The cable will be 15
W/m seif-limiting, such that it will not damage the [IDPE pipe. Two lengths of cable will be
installed. The sceond cable will provide backup in case of fatlure of the first cable. Automatic
controls will be used. The cable will be rermovable.

439  Truckfill Arm

A method must be used to protect the truckfill pipe from freezing and to recover the pipe if il
freezes, Various methods have been used in past designs, including insulation and heat trace
cable. A key to successfully avoiding freezing of the truck (il pipe is to ¢cnsure that it drains
quickly and completely after use. The truckfili pipe will be installed with a 4% or greater slope
back into the IPH. The pipe will he bare steel and not insulated or heat traced. Freezing ot the
pipe is unlikely, due to the draming system. In the unlikely event that the pipe freezes, a propanc
tiger torch can be used to (haw the pipe.
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Gjoe Haven Water Treatment Plant P, ..

asign

i
‘Water Demand Calcs

iAssumpﬁons.

JConvert L to usgal: X by

éiResidential Wiater Demand par Capita;

‘Population prejection Buraau Statistics

2542 gallL
91 lopd
22778 qepd

wsanf 138 usgepd in Hfx for average day !

2000 20 M

. 984 1173 1435

1

1

'ipopuralion "novearly increase 2000 te

2010, 177%

Papulatian % yearly increase 2310 @

2o 2 04%

!

Litres Gallans

1 2004 2014 2024 : 2004 2014|  zuza
': 1 ! ]
Population 1656 1272 1556 Fopulatian . 1058 1272 1556
iWaiHr Duemand pes capita including Water Dernand per canita including :
judditional for Industrial, commertial, additional for Industrial, commarsial, ;
“institutional {lepd}; ne: 116 122 | institutional (gepdy 30 31 32 |
Average Bay Demand {Ipd) 118.075 147.402 190,082 Average Day Demand (usgpd) 31,155 39,076 | s0.220 ]
Aadditionat Water for [n-plart Use 10.0% 10.0% 10.0% Additanal Water for in-plant Use 10.0% 10.0%| 1004
Total Average Day Demand {lpd} 129,883 162,593 209,080 . | Total Average Day Demand {usgpd) 34,315 42,983 | 55242
!E'_eak Day Factor 1.5 15 15 Paak Day Factar 15 1.5 1.5
_:F'eak Day Demand {lpd) 177,113 221,853 313.836 Peak Day Demand {usyp) 45,793 S5B614 [ 75320 |
1Tetal Peak Day Demand {Ipd) 177,113 221,853 313,438 Totai Peak Bay Demand {usqpd} 46,793 58,614 | 82,063




| - e
‘Tank Requirements:
: . | . . . T . :
i | Awy Day Fire Ermermgency | Total
; | Lemand Eguilization | Siorage (21| Storage (3} | Storage | Total Storane |
Casi: | f1asepnl (1335 Gal Us Gal U5 Gal  |Dead Storage (4 US Sat (U3 Galy | _ fLitres}
| + [ )
Exigtingg Comdiang i 34 310 23538 AL0 11,428 ! . 4034 0 BAYZY _ 321,423 ¢
; . i |
jFutyre 2024 Comtihans | 47983 | S000 1 44914 14324 ‘ 4,952 ‘ 104,204 394.413 |
Il~30 Report §9.730 £a,220 18,130 5600 138,380 478350 4
i 1Y Equilizaticn Storage = starage reeded for max divy demand !
=y Fire Storage = 170,000 L 73C directed by Fire harghall |
| ]
131 FSC used 8 hours uf avg day demand so 1073 of ADD Nownver it 1he disruption is guring the duy Lhen then the entire ADD should b nsed. :
‘However under avg day canditions fren 2004 ta 2024, only a portien of cauiizatan storage is used so additional oy emargency. !
ia;} Dead Starage 1s 5% of overall volume - FSC ropsat i
Flow from_Truckfill;
Days Truckfill operates out of 7 days (W} 6 days iweek
Truckfill haurs of operation avg day [X): 8 hrs/day Truckfill hours of operation Max day 9 hrs/day
- gignificantly alters the storage/pump regquiremeant
Flow from Truckfill AVERAGE DAY: Flow fram Truckiill MAX DAY: .
2004 2014 2024 2004 2014 2024
Average Day Domand (gpd) 24,315 42,983 55,242 Max Day Demand (gpd) 46,793 58514 82,883
Truckfill operates W out of 7 days sa daily . Trucklill aperates ¥ out of 7 days so .
"demand is increased to: 40,034 50,147 64,449 “daily demand is wcreased ta: 54,582 66,383 96573 |

Flow from tank to Truckflli over X hours Flow from tank to Truckfill over X :
fgpm}: B3.4 104.5 134.3 hours {gpm}: 1614 126.8 178.0 |




Pipe Size:

‘Pipe Hydrauliz: Radius Cales;

{ Large walermain with 1.5° neated pipe inside)

!Pipe size: : 137038 mm) 3" (73 mm) 4" {100 mmj 5" {125 mm} 6" (130 mm}

Jinside Ciamter [m): 0.6675 ana2 ) 0.133
- linside Radius (fy: 0.063 01N 0.151 0.206 0.218
“Acea (7] 0.012 0.039 onrz 0.136 0. 150
IPsrimeten {1y 0.393 0.696 0.943 1.309 1371
.gFIcw Area subtracting 1.5" heat pipa
- Jife2); na 0.028 0.059 0.124 0.137
E!Wutted Perimter including 1 5* heat pipe
Ak N 1.088 1341 1.702 1.764
Hydraulic Radlus (#) R; na 0.024 0.044 0.073 0.078

Assumptions:

C Value for HDPE! 140 ** significantty alters headluss
= Pipe Length; 3.4 km
Pipe Length: 111348558 #
max allowable Vaiocity: 5 ffs
min allowatihi: Velocity: 2 s
Max Pressure; 50 psi
- Min Pressure: e e
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i
‘Design pipe and tank for 20 yr population with pump running 20 hrs per day.

'Design initial pump for 10 yr population running 20 hrs per day.

IAVERAGE DAY
JPump Running Time . 20 hours

IYear 2004 2014
Purnp Flow rate needed o refit duily

dermarul over ¥ hirs (gpm): 314 41.8
'Equilizatlan Volume for X hours baseg

|on above inflow and outflow [gal): 24 021 30,088
?check pump can reill in ¥ X hours: 24,0203 300884

Pump Fiow Rate needed i used a set pquilization voliume for tank:

;Equilization Volume: 40000 us gai
_AVERAGE DAY
fear 2004 2014

:'- Pump Flow rate needed to keep up with
demand and only use a set equilization
volume ower X hrs {gpm): 0.07 21,14

Mours to refill tank: $380.27 31.54

2024

4]
[
Bl

38,663
38,666 2

1Design Pump & Pipe Based on set equilization volume rather than set pump time

2024

50.93
13,089

MAX DAY

Pump Running Tune Y.

Year

Pump Flow rate needed w rafll daily
dermand gver ¥ Mrs {gpm)

Equilization Yolume for X hours
based on abave inflow and outflaw

(gal):

MAX DAY
Year

Pump Flow rate needed to keep up
with demand and only use a set
equilization velume aver X hrs {gpmy):

Hours to refill tank;

0 hours

2004 2014 2024
455 570 805
265,689 33,432 47.262 |
32,7553 410298 53,0038 |
i
i

2004 2014 2024
17.76 4330  95.69
3753 15.40 65.97
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4.3.10 Menitoring and Alarms

The WTP building will have the following monitoring and control system. The system will have
two (2) levels of alarms: major and minor. Minor alarms will cause a green alarm light to
~activate, and a horn to sound at the WTP., Major alarms will activate a red alarm light and sound
ahorn. The alarms for this system are set as tollows:

Major High building temperature
Raw water low temperature
Intake pump failure
Low building temperature
Power Off - Stand-by generator failure
Low Water Level Storage Tank Stage 2 (set at the required fire storage)
Low Storage tank temperature - Stage 2

Minor Truckfill pump failure
Power off — Stand-by Power on
Low tlow transmission line
Lost contact to IPH
Process plant failure
High Water Storage Tank
Low fuel level

4.3.11 Building Construction

The two types of building construction used in the North are pre-enginecrcd and stick built. Pre-
engineered buildings perform poorly for WTP facilitics. WTP normally hang process watcr
piping from the roof structures, which can be a concern in pre-enginecred building. Secondly,
WTP have high internal moisture contents due to the nature of the facility use. For a number of
reasons, this results in poor performance in the pre-engineered buildings. It is recommended that

a stick built approach be used,

Features of the faciiity construction will include:

«  Minimum R-30 insulated walls.

* Minimum R-40 insulated ceilings.

«  Exposed wiring.

* Plywood intemal shecting, covered by drywall, covered by wipabie metal cladding.
» Painted concrete flooring.

= Minimum ceiling height of 3.0 meters.

Gjoa Haven Dcsig_n Concept Brief November, 2002
Revision #]
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There will be a small office and bench aren for the operators. The office will contain the
necessary testing equipment, shelves for storage of manuals and reports, and a washroom.

4.3.12 System Schematics

The schematic drawing for the proposcd WTP, as described below, is shown in Figure 8. The

operation ot the WTP and supply line is as follows:

o Level Switch (LS) 1 will indicute the first stage low water and call to energize the intake
pump (1P 1/2).

» Energize pump 1 or 2 will pump water through the main supply line.

* |5 (located at the [PH) wiil be used for monitoring the water flow volume and rate.

e Flow switch will activate chlotine pump #1 which will inject chlorine into the supply line up
stream of the pressure filter plant.

e Water will be treated in the pressure fillers. (See Figure 9 for filter schematics).

¢ Treated water will flow to the storage tanks. Diffusers will be used in the tanks to maintain
circulation,

e LS will signal high water stage | and de-energize the IP land 2.

Temperature control of the tanks will operate as follows:

¢ Temperature Sensor (TS) 1 will indicate low water storage tank temperature stage 1

s P 3/6 will energize.

»  Water will be pumped from the slorage tank, heated through the heat exchanger and returned
to the diffusers in the tank.

» Temperature Sensor 1 will indicale high water storage tank temperature Stage [ and de-
energize P 5/6,

Transmission Main temperature will be controlled as follows:

¢ P 7/8 will operate 24 hours per day to maintain constant water circulation in the mains.

¢ TS52 will monitor the water supply temperature and regulate the heat supply to the P 7/8 heat
exchange

Gjou Haven Design Coneept Briet . . Nm-'cnlbcr,_"‘()l)i
Reviston 71



DILLON CONSULTING LIMITED 21

4.3.13 Spares and Ancillary Components

The following is a list of spares, replacement parts, and ancillary components that will be

mncluded.

Spare Components Parts

Pumps (intake and process) | pump complete with power cable.

Calcium Hypochlorite Feed | replacement part kits for chemical pump.
System 1 chlorine tlow switch.l chemical feed pump.
Nylon tubing.

Eyewash | spare container of solution.

Lighting — exterior and 2 spare lamps each type.

interior

Distribution Pancl 2 breakers of each size and type.

Terminal Blocks 1 set of blocks for each size and type installed including end caps,
end plales, cross conneclors and tear-off markers.

Fuses Unless noted elsewhere, 12 spares for each type required in
facility.

Motor Starters 6 of cach type of pilot light and over load heaters.
1 of each type of coil and contact.

Control Devices 1 of each type of push button pilot light and lens.

| spare rotational water flow paddle wheel,
1 spare flow display/totalizer.
1 gpare flow switch,

Alarm Panel | alarm annunciator.
6 of each Fuses or Mini- 2 of each relay and timer.
breaker | of each relay and timer base,
Valves 1 sparc of cach type of valve.
Thermostats | spare of each type of thermostat.
Heat Trace Spare controller
Spare thermostat
Miscellancous supply of calcium hypochlorite. and testing chemicals.

Miscellaneous Fquipment

I, Fire Extinguisher: Ansul A20E, Class ABC, UL listed, 9 ke capacity, external nitrogen
cartridge Foray powder with wall mounting brackets. Mount on wall near exterior door.

2. Dustmasks: Fisher 11-875-54 disposable masks supply three (3) packs of 50 masks cach.

3. Face Shicld: One (1) Fisher [1-409-5, optically clear 1.5 mm polycarbonate shield with
adjustable headband.

4. (loves: Twelve(12) Fisher 11-394-30, large, extra long, heavyweight rubber gloves, 19 mm
by 380 mm tength.

CGjoa Haven Desian Coneept Brier November, 2007
Revision #1
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3. Apron: One (1) Fisher 01-337 double coated abrusion resistant, rubberized cloth apron.
6. Push Broom: One (1) Dustbane 403089, 600 mm wide, horse hair and synthetic brisile
broom with handle.
7. Mop: One (1) Dustbane 451127, Svntex Flat size #20 with handle.
8. Mop Bucket and Wringer: One (1) Dustbune No. 2024X, 27 L, round. with Cam Squeezer
Wringer.
9. Dust Pan: One (1) Dustbane No. § Hooded 300 mm,
tU. Garbage Can: Onc (1) 100 L, galvanized. with cover,
tl. Floor Cleaner: Dustbane No. 501379 Liquid cleaner, one (1) 20 I, container.
12, Lighting: Two (2) fluorescent tubes and One (1) low temperature ballasts.
13. Storage Cabinet:
Combination shelving/wardrobe unit.
Two {2) deors.
Four (4) half shelves,
Pre-finished in grey.
Standard of Acceptance: Par Equipment Ltd, Model No. 4273
17. Hand Winch: 1500 lbs. hand winch, 5,1:1 gear ratio.

4.4 Storage Tanks

The water storagc tanks are;

o located at the WIP.

» Tank size is 2 tanks each with a capacity of 203, 000 liters.

. Tanks to have an inlet for incoming treated water and equalization pipe and valve
between the tanks.

. Tanks to have an outlet for truckfill with pump & controls.

. Tanks to have an outlet to supply water for backwashing process.

. One tank to have an outlet with pump to supply water to the chlorine mixing
area.

. Tanks to have an overflow that spill overflow water.

Of the potential tank construction methods, only steel tanks are suitable for this application.
Congcrete tanks would require a level of material supply quality control that is not available in
Gjoa [laven,

Steel tanks are sized 1o optimize the height on 6 foot or 8 foot tercments which is the supply
width of steet plate. The most economical tank to operate is one that the height and diameter arc
cqual. This relationship maximizes the storage capacity und minimum surface area, therefore
minimizing the heat loss potential,

A tank size of 5.48m high (18 fect) with a diameter of 6.86m is scicered.

Gjoa Huven Design Concept Brief November 2002
Revision #1
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A companisou of the Capital Costs 1o insulate and clad the tanks versus housing the tanks in a
building is completed, see Appendix F. A summary is shown below,

ltem External ! Internal

| Foundalion - 5120.000 $220. 000

Tanks | $406, 000 5406, 000
Insuiation | $150, 000 ) N/A
Cladding ] $5000 ] N/A

' Building NA | $130. 000

Total ] $730. 000 _ $775. 000

The client department has selected internal tanks for this application.
5.0  TMPLEMENTATION STRATEGY

Due 10 funding availability, the Client will construct the WTP in 2003/2004. The installation of
the transmission main and of IPH will occur in subsequent ycars.

A temporary (short-term use) intake will be installed from the WTP to Water Lake for use until
the transmission main and the [PH is constructed. This intake will be constructed on the same

concept as the Swan Lake Intake.

To facilitate the transmission main construction, and to provide access to the 1PH, the existing
road Lo Swan Lake will be re-aligned and upgraded. This is included in the cost estimate.

A project schedule is as follows:

Gjoa Haven Water Works and Water Supply

Project AWAr ..o hune 21, 2002
Project Initiation and Project Management. ....o...coooooooooooooooeo July 1%, 2002
SHE VISTL v e ee e July 29 to 31, 2002
Site Surveys and geo-technical Investigition ..o August [ to 15, 2002
Siting Report SUBMUSSION ..o September 5, 2002
Comments on SURE SUDMISSION Lo oo October 4, 2002
Finalt Siting Drawing Submission ..........coueooooooooooeo Qctober 9, 2002
Predesign Report Submission ... October |18, 2002
Review MeeiL .o Cetober 28, 2002
Gjua Hlaven Design Concept Brie! N N:wcmhcr,jﬂ(_ﬁ“

Reviston #1
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6.0 COSTESTIMATE

Appendix F includes the detailed estimates. This is summarized below.,

November |1,
November 1,
October 18,
December 13,
January 6,

January 23,

Table 6.1
Ttem Description Unit Cost Units Quantity Extension
Swan Lake [PH $ 300, 000 Each 1 £300, 000
100mm Insulated HDPE Pipe $300 Linear 3300 $990, 000
Meter
40mm Uninsulated HDPE $100 Linear 3300 $330, 000
i Pipe Meter
" Excavale and Backfill 5100 Linear 3300 $330, 000
L Meter
Access Vaults $25, 000 Each 1o $4040, 000
Drains $5,000 Each 5 825,000
Air Release $5.000 i Each 5 $25, 000
Road [mprovements $150 | Linear 3300 £495, 000
T Meter
WTP Building {150 m2) 23504 m2 Each t $353, 000
['rocess Unitand Controls $600, 000 Each l $600, 000
i Foundation 2000 m3 30 ; $60, 000
 Intake 550, 000 Each . 1 | 50,000
Heating System S150. 000 . Fach 1 3150, 0600
Water Storaze Tanks SI.80 litre 406, 000 $730, 000
Sub Total 1 |7 $4, 838, 000
30% Enginecring Contigeniey $1, 450, 0600
Total 56, 288, 000

Gjoa Haven Design Coneepl Briel
Reviston £
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AVERAGE DAY

Pipe size:
Hydraulic Radius (ft) 2.

Flow (gpm):

Flosw (1305).
Headloss Tatal ()
Headlass (ft 1000f):
Weloclty (ft'sh:

Pipe size:
Hydraulic Radius (it} R:

Flaw {gpm}:

Flow (f3/s):
Headloss Total {ft):
Headloss {RA1000H}.
Velauily {it/s):

Plpe size:
Hydraulic Radius (fj R,

Flow (gpm)

IFlow (ft3is):
Headloss Tatal ().
|Headloss {f71000#):
Welocity (fus):

Pipe size:
Hydraulic Radius (ff) R:

IFiow (gpm’y’

Flow (13151,
Headloss Total (ft)
Headloss (f1000f):
Welneity (f'3):

Flow Area subtracting ¥ 5" heat pine:

Flow Area subtracting 1.5 heat pipe:

Flow Area subtracting 1.5 heat pipa:

IFlew Argd subtracting 1.37 Peat pioe:

J inches
0.02411497 ft
002624649 f2

2004
33.36
0.7
37645
3275
283

4 inches
004420032 ft
0.054928243 ft2

2004
33.36
Q.07
41.08
3.68
1.2%

5 inches
0.07294887 #
0.124082 ft2

2004
33.36
4.07
543
3.52
.60

8 inches
007783783 ft
013727017 ft2

=

2004
3336
an?
448
040
0.54

2024
9N
D12
905.15
21.50
4.36

024
53.71
Q.42
8914
8.39
2.02

2024
53.71
.12
14.08
1.26
0.96

s

20245
53714
012
10,821
0.97]
0.57|

MAX DAY
| ]
Pipe size: 3 inches
Hydrauhc Hadius [t R 0024114 ft
Flow Area subtracting 1.5" heat pipe: 0026246 ft2

2004 2024
Flow (gpm): 4348 BH.68

AR [s] 0.21
Haudloss Tatal (1) 863.57 264942
Headloss (1110001} 59.54 23751
Velacity (ft'sh 388 812
|
|Pipe size: 4 inches
iHydmuIic Radius () R: 0.044209
jF!ow Area subtracting 1.%7 heat pipg: 0.059282 #2
2004 2024
YFlow {gpm): 45.49 9569
AFlow (R3fs): 0.10 u.21
Headloss Totat (ft): 72.90 268.90
Headioss (ft1000RY 6.54 25.90
Velocity (figh 1.1 .60
{Pipe size: 5 inches
Hydraulic Radius (ft) R: 0072917 1
Fiow Area subtracting 1.5 heat pipe: 0.124082 #2
|
i 2004 2024
iFmW{gpmy 45.49 95.89
iFlow (f3/s): 010 n.21
Headlnss Tatal (i) 10.36 41.04
Headloss (ft"1000f): 0,92 3.68
Welocity (ft's): 0.92 1.72
Pipn size: 6 inches
Hydrauhe Fadius (f) . 0077838 ft
Flow Ares subsracting 1.5" haat gipe: 012727 ft2

2004 2024
Flow (gpm): 4545 a5 64
Flow (ftaks): o0 ta
Headloss Total {ith. ;.98 3154
Headloss {ft/1 LOUH): £4.71 2.83
Velogity {f/s): &4.74

1.33




IF sel the following:
Equilization Volume {us gall:

Pipe Size 37

Flow Deseription

Avg Pump Flow 2004 (usgpm;
Max Pump Flow 2004 [uspgrm)
Avey Puanp Flaw 2014 [usgpmi
Miae Pornp Flow 2014 {uspgm)
Avg Pump Flow 2024 {usgpm)

Max Pumg Flow 2024 (uspgm)

Pipe Slze 4" :

Flow Description:

Avg Pump Flaw 2004 {usgpm)
Max Pump Flow 2004 (uspgm)
Avg Pump Flow 2014 {usgpm)
Max Fump Flow 20414 {uspgm;

Awy Pump Flow 2024 {usgpm)
Max Puimp Flow 2024 (uspgm)

40000

Figwr
{usgrm;}

3128

5/ 08
53.71

95.69

Flow

{usypm}

33.38

45 49

4178

56.99

83.M1
B5.69

Erpalizatizn
Woturme: used
{us gal)
2401
26,489
30,088
33,432
38,609

40,000

Equilizalion
{us gai):
24,021
25,688
30,088

33,432

33,669
40,000

Pump run
time

20
18
20
18
20

15

Yolume gsed Pump run

time

20

18

20

18

20
15

Headlass
ki

376.45
58857
57128
1014 59
0% 148

2649.42

Headloss

{n:
41.05
72.00
8220
11082

9514
258,90

Waladity
283
3,46
3.5%
4. 64

4.56

Velocity

125

174

1.57

2.14

2.02
360



Pump Flow Sizing:
Looks like 4* pipe s required.

ﬁ ump 2004 to 2014
It Size pump far 2014 running 20 hrs per day:

I\ Bwg Flow Truckfill 2014 {usqpm) 10447
Max Flow Truckfii 2074 {usgpm} 12642
Equilization Yeluma (us galr ELVIHAM
Primip Run Tyme: 20 hrsfddiy
[ 4" pipe then min Aow t obtun 1.5 s 40 usgpm
i pump run 29 hes i 2014 than Agw: 87
50 if use set flow: 50 usgpm

Then the following equilizaticn usage, and paoe Yelogiies and headlosses:

Equilization
Flow Volume used Pumprun  Headloss
Flow Descriptian: {usgpmj} {us gal: time {it); Velocity
Avg Pumgt Flow 2004 {usgpm} £0.G0 16,034 13 96,84 1.83
1dax Pump Flow 2004 [uspgrm) £0.00 24528 16 86,94 1.88
:i.»ﬂ.vg Pump Flaw 2014 {usgpm) 50.00 28,147 17 6. 84 1.88
$Max Pump Fiow 2014 (uspgm} £0.00 36,785 20 86.84 1.88
i
Pump 2014 to 20624
It Size pump for 2024 running 20 hrs per day:
Awg Flow Truckfii 2024 (usgpm} 134 27
Max Flow Truckfill 2024 (usgpm) 17942
Equilization Volume {us gal): 40000
Purnp Run Tirne: 20 hraiday
For skt equilization valume, flow needed to
keep up on max day: Y5.69 usgpm
If purnp run 20 hrg in 2024 then flow:
So if use set flow: 95.69 usgpm
Then the following equllization usage, and pipe Yelocities and headiosses:
Eguilizatian
Flow Volume used Pump run  Headloss
Flow Description; (usgpm) [us gal): tima {f): Velocity
Avg Pumip Flow 2014 {usgpm) 95,69 4.216 ) 288.90 3.60
hdax Pump Flow 2014 {uspgm} 98,89 14,853 1 288.490 3.60
|
!Avg Pumg Flow 2024 {usgpm) 9580 1R 517 1 23890 360
|max Pump Flow 2024 {uspgmy) a5 &9 40,000 15 288.30 3.60




i

Volume of water in main pipe:
Wolurne in 4" [y
Voluma in 4" (gal|:

Wolume in 15" (R34
Yolume in 137 (gaik

ltemns to be complete:

- Tank Siza
- Check &l work by hand
- Check all assumptions

- Pump head cakcs for both pumps

86129658
4945 26561

136840674
02394224



APPENDIX C

PHOTO OF PIPELINE ALIGNMENT AND
FACILITY LOCATION



- APPENDIX D

AIR PHOTOS



