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THURABER

INTRODUCTION

In February, 1979, representatives from the Government
of the Northwest Territories, Thurber Consultants Ltd. and
W.L. Wardrop & Associates Ltd., conducted a site visit to
Coral Harbour to assess alternative water supply sources for
the Settlement. A preliminary engineering study conducted
by the Department of Public Works of the Government of the
Northwest Territories established that the most feasible
method of assuring the Settlement with a year round water
supply was to construct a reservoir which could be filled at
appropriate times during the year from the neighboring Post
River or one of the existing lakes in the area.

Subsequently, W.L. Wardrop & Associates Ltd. was
commissioned to prepare this report, which investigates the
various applicable mechanical systems to compliment this
concept. This report has been prepared with the intent that
it will form an Appendix and a part of the report being
prepared by Thurber Consultants Ltd.

ALTERNATIVE MECHANICAL SYSTEMS

The alternative mechanical systems investigated were
based on the premise that the water supply system must be
capable of supplying 500 IGPM for a duration of two hours to
ensure adequate fire protection for the Settlement School.

The various alternatives investigated are described
conceptually as follows:

2.1 Alternative A

Alternative A consists of the following components:

(a) a pumphouse located near the reservoir and housing a
wetwell, a diesel driven fire pump, two water

circulation pumps, a chlorinator, and preheating
equipment.

(b) A 150 mm diameter insulated polyethylene supply line
from the pumphouse to the school, and a 38 mm diameter
supply line from the school to the nursing station.

(c) A 38 mm diameter insulated polyethylene return line
from the nursing station to the wetwell.

c-1
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(d) a truck fill facility located within the Settlement
consisting of two truck filling pumps and a 9100 litre
water storage tank, filled via the 150 mm supply line.

Operation of this system involves constant pumping of
preheated water through the 150 mm and 38 mm diameter supply
lines, and returning back to the wetwell via the 38 mm
diameter return line, thereby establishing a recirculation
loop to prevent freeze-ups. The 9100 litre water storage
tank in the Settlement would be filled automatically by the
150 mm diameter supply line during periods of low demand.
The diesel driven fire pump would start on low supply line

pressure, resulting from the opening of a fire hydrant at
the school.

Filling of the reservoir from the water supply source
would be accomplished by the use of a portable pumping unit
and a temporary pipeline.

2.2 Alternative B

Alternative B is similar to Alternative A with the
exception that the fire pump would be located at the water

storage tank at the truck fill point in the Settlement.
This would result in the following changes:

(a) the 150 mm diameter supply line from the pumphouse to
the truck fill point would be reduced to a 38 mm
diameter line.

(b) the water storage tank in the Settlement would be
increased to 273,000 litres to provide for two hours of
fire water storage.

The operation of this system would be essentially the
same as that described for Alternative A.

2.3 Alternative C

Alternative C consists of a gravity supply line from
the reservoir to a wetwell located in the Settlement. A
pumphouse located over the wetwell would house the truck
fill pumps, the water circulation pumps, and the diesel
driven fire pump. The primary advantage of this system
would be to locate all mechanical equipment in one location
within the Settlement.
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However, after investigation, it was established that
no reservoir location existed within a reasonable distance
from the Settlement with an elevation sufficient to produce
the gravity flows required. Since material to construct
berms for an above ground reservoir is unavailable in this

area, the gravity system was excluded from any further
evaluations.

DISCUSSION

On June 7, 1979, representatives of Thurber Consultants
Ltd. and W.L. Wardrop & Associates Ltd. met with the
Government of the Northwest Territories in Yellowknife, to
discuss the location of the reservoir as well as the
alternative mechanical systems presented above. At this
meeting it was decided that the requirement for fire water
supply to the school would be eliminated as a design
criteria. Consequently, the piped supply line from the
reservoir to the Settlement and a storage tank in the
Settlement was no longer a requirement. In pursuance of
this development, it was decided that the only requirement
was to provide for a truck fill facility for the
Settlement. This facility could be located at the reservoir
site, or within the Settlement. A general evaluation of
these two options indicated that locating the truck fill
point at the reservoir is more economical, since the
increased capital, operating and maintenance costs
associated with constructing and maintaining two facilities
versus one facility is greater than the potential savings
resulting from the reduction of the truck haul distance.

The truck f£ill point referenced above consists of the
following components:

(a) a concrete wetwell constructed to be directly connected
to the reservoir. :

(b) two submersible or vertical turbine pumps located in
the wetwell and connected to a common discharge to
serve as truck filling pumps.

(c) a hypochlorination system.

(d) a well insulated, heated enclosure located over the
wetwell and housing the above equipment.
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The estimated capital costs associated with this system
are listed below:

Item Capital Cost Estimate
1. Sitework $ 15,000
2. Wetwell & floor slab 30,000
3. Mechanical 15,000
4. Water treatment 5,000
5. Electrical 15,000
6. Building 20,000
7. Mobilization/Demobilization 50,000
Total $150,000

While the use of inclined shafts rather than a wetwell
was investigated and found to be of comparable cost, it is
not recommended for the following reasons:

(a) a wetwell allows more free access to submerged pumping
equipment and greater flexibility with regard to future
equipment installations.

(b) an inclined shaft arrangement would require two shafts,

intake screens, and backwashing provisions, all of
which involve increased design complexity.

CONCLUSIONS

This report concludes that of the various alternative
mechanical systems investigated for the Coral Harbour Water
Supply, a truck fill facility located at the reservoir is
the most desirable method of meeting the requirements of the

Settlement. The estimated capital cost of constructing this
facility is $150,000.
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TABLE D-1

CORAL HARBOUR WATER SUPPLY

WATER QUALITY ANALYSIS

‘C-haucteristic Canadian Drinking Sample Number
Water Standards
and Objectives Source 1 Source 2 Source 3 Source 4 Source S Source 6 Source 7

Objective } Acceptable 1 2 3 [ s 6 7 8 9 10 n 12 13 1h
Fecal Coliform
Bacteria <10/100mi | <100/100m} N Nil Nil Nid 3/100 NI NI NIt NI NIl Nit Nl Nit Nil
Total Coliform
Bacteria <100/100m1 | <1000/100m1 Nil Nil NIl NI 3/100 Nil NI NIt | 18/100 25/100] 4/100 6/100 Nil 18]
Flouride <1.5 mg/1 - <0.1 <0.1 <0.v  <o.1 <0.1 <0.1 <0.1 <0.1 <0.1  <0.1 <0.1 <o0.1 <0.1 (0.1
Arsenic Not

Detectable | 0.01 mg/1] <0.005 <0.005| <0.005 <0.005] <0.005 <0.005| <0.005 <0.005| <0.005 <0.005} <0.005 <0.005| <0.005 <0.005
Cyanide Not I

Detectable 0.01 mg/1] <0.01 <0.01 | <0.01 <0.0V | <D.01 <D.0V | <0.01 <0.01 | <0.0% <£0.01 | <0.01 <0.01 | <0.01 <0.01
ra-riun Not

Detectable | <1.0 mg/} 0.025 <0.005] 0.020 0.008] 0.009 0.006] 0.010 0.036] 0.014 0.016] 0.008 0.007| 0.011 0.008
Cadmi um Not

Detectable | <0.01 mg/1] <0.07 <0.01 | ®.01 <0.01 | <0.01 <0.01 | €0.01 <0.01 | <0.01 <0.01 | €0.01 <€0.01 | €0.01 <0.0V
Manganese .01 mg/1 | 0.05 mg/1 | <0.005 0.017| 0.007 <0.005| ©0.012 0.010| <0.005 <b.005] <0.005 <0.005| 0.006 0.006| <0.005 0.008
Chromjum Not

Detectabie [<0.05 mg/1 | <0.01 <0.01 | <0.01 <p.ot 0.05 0.04 0.06 0.06 0.06 0.06 0.07 0.07 0.07 0.07
Lead Not

Detectable |<0.05 mg/1 | <0.02 <0.02 | <0.02 <0.02 | <0.02 0.03 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05
Zinc 1.0 mg/i 5.0 mg/| <0.02 <0.02 | <0.02 .02 | <0.02 0.03 { <0.02 <0.02 0.03 <0.02 0.04 0.03 | <0.02 0.04
Silver * - <.05 mg/1 ®.02 .02 | <0.02 <0.02 | <0.02 <0.02 | <0.02 <0.02 | €0.02 <0.02 | <0.02 <0.02 | <0.02 <p.02
Mercury (ppb)* <l ppb - 0.10 0.10 0.14 0.05 0.13 0.12 0.32 0.08 0.14 0.02 0.03 0.04 | .02 .02
Total Hardness |<120 mg/1 - 19.7 18.3 89.8 91.2 88.8 89.0 109.0 109.5] 106.8 106.1] 109.6 105.7{ 78.2 77.%
Total Alkalinity}30-500 mg/1 - 19.8 3.0 60.0 64.1 67.0 62.0 86.0 92.0 83.1 83.1 89.1 1hk.i| 61.0 52.0
Total Dissolved
Solids <500 mg/1 | 1000 mg/1 57.8 77.5 174.2 184.0] 187.9 184.6] 194.1 zoa.ep 199.2 199.4] 315.3 386.4] 142.4 129.3
Wp" - 6.5-8.3 7.8 7.7 7.6 7.6 7.7 7.7 1.7 7.7 7.8 7.8 1.7 7.8 7.5 7.6
Conductivity - - 6.86 9.8 28.8 29.8 29.8 3.7 26.9 27.8 29.8 29.8 1.8 51.8 22,y 220
furbidity ] 5 JTu 1 1 1.2 1.1 1.4 1.2 0.64 0.8 1.6 1.6 1.3 1.6 1.0 1.7
Color S TCU 15 TCU <5 <5 10 10 17 15 12 10 15 12 15 15 8 8
Phosphate as P |<0.2 mg/!} 0.2 mg/| D.02 <0.02 | <0.02 <0.02 | <0.02 <0.02 | €0.02 <0.02 | <0.02 <0.02 | <0.02 <0.02 | <0.02 <0.02
Nitrates as N <10.0 mg/1 [<10.0 mg/1 .033 0.033| <0.016 0.172] 0.028 0.027| 0.026 0.035] 0.023 0.024| 0.026 0.028] 0.032 0.032
Iron <0.05 mg/1 | 0.3 mg/! <0.01 0.02 0.08 0.07 0.9 0.20 0.06 0.06 0.12 0.1 0.19 0.18 0.07 0.07
Saturation index -1.3 -1.3 -0.4 -0.4 -0.3 -0.3 0.0 0.0 0.0 0.0 0.2 +0.1 -0.5 -0.4

v international and Foreiqgn Standards for Water Treatment
World Health Orqanization Recommendations

Note:
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all concentrations are in mg/1 (ppm) uniess otherwise noted.
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