F g ’  FERGUSON SIMEK CLARK

ENGINEERS AND ARCHITECTS

G R O U P

Our File: 2002-1000-055
January 14, 2003

Phyllis Beaulieu

Nunavut Water Board
P.O. Box 119

Gjoa Haven, NU, X0B 1J0

Re: Resolute Bay Application - background information
Dear Phyllis:

Please find enclosed copies of the following reports:

Volume 1 - Utilidor Upgrade, Dillon 1999

Volume 2 - Water System Building Assessment, Dillon 1999
Volume 3 - Sewage Treatment and Future Expansion, Dillon 1999

Yours truly, |  Nun

IR TN A

Michelle MacLeod, B. Tech. Env. |
Environment Department | P
Ferguson Simek Clark {

D30/ 14 MWB3IKRES Utilidor {'Pgrmﬂlf ~1LAE
L3
YELLOWKNIFE 4910 53 Street, P.O.Box 1777, Yellowknife, NT Canada X1A 2P4 Tel: (847) 920-2882, Fax: (847) 920-4319, email: fscnorth@fsc.ca

. IQALUIT building 1052, P.O.Box 1779, lqaluit, NT Canada X0A OHO Tel: (B47) 979-0555, Fax: (867) 979-5711, emaik: fscnunavut@fsc.ca
WHITEHORSE Suite 202, 107 Main Street, Whitehorse, Yukon, Y1A 2A7 Tel: (867) 633-2400 Fax (B47) 633-2481, email: fscyukon@fsc.ca



Volume 1 -
Utilidor Upgrade

Final Report - Revision 1
May, 1999

W \_.\\\\\\\\ N e

Volume 1 - Utilidor Upgrade
Resolute Bay, NT

Public Works & Services,
Government of the Northwest Territories

98-5748-01-01
Submitted by

Dillon Consulting
Limited

RAPROJECTS\FINALI985748 Text\Reports' Volumes\Volume 1. wpd



TABLE OF CONTENTS

Page No.

1.0 INTRODUCTION ... e e 1

1.1 General . ... . e 1

1.2 Scopeof work ... 3

2.0 EXISTING DATA REVIEW . .. e 4

2.1 Community Data .. ... ... . 4

2.2 Population Projection . ........ ... ... . .. . e 4

2.3 System Description . ...... ... e 5

2.4 System DefiCiencies . .. ... .. 10

3.0 UTILIDOR SYSTEM CONDITION ASSESSMENT .. ... ... ... ... .. .. ... ... 11

3.1 Detailed Description . .......... .. i 11

3.2 Utilidor Repair History . ... . e 12

33 Regulatory Compliance of the Utilidor System . .. ........ ... ... ... .. 19

33,1 ThePublicHealth Act . ... ... . . . . 19

3.3.2  Occupational Health and Safety ........ .. ... ... ... ... ... .. ... 19

3.4 Summary of ASSESSIMENL . ... ... i i 20

4.0 REMEDIAL SYSTEM NEEDS . .. o o 21

4.1 Upgrade Requirements . . . ... ... . i e 21

REFERENCES . . e 29
APPENDICES

Appendix A - Cost Estimate Data



DILLON CONSULTING LIMITED

1.0 INTRODUCTION

1.1 General

The Hamlet of Resolute Bay is serviced by a water supply system that uses a utilidor system to deliver
water to houses and commercial users, and collect the sewage from these users. The water supply and
sewage disposal systems are comprised of several components, namely:

. The raw water source known as Char Lake

. The Char Lake pumphouse

. The water supply line from the Char Lake pumphouse to the Water Treatment Plant (WTP)

. The utilidor system that is comprised of the water distribution system and the sewage collection
system

. The Sewage Treatment Plant

. The sewage outfall.

The above components are shown in Figure 1.1 and will be described in more detail in the body of the
report. Previous studies (UMA 1996) assessed each of the system components for condition, expected
remaining life and required remedial action to be undertaken to extend the current facility life to 20 years.
The results of this study indicated that in general the facility components are well maintained, and will
meet the Hamlet’s requirements for the next 20 years. The exception is the utilidor system that has
experienced a number of failures over the past 5 to 7 years. The increase in failures is of significant
concern to the utilidor maintainers and the Hamlet Council.

The GNWT, Department of Municipal and Community Affairs (MACA) owns the assets of the water and
sewer systems. The Department of Public Works & Services (DPW&S) completes the operation and
maintenance on the systems. The GNWT has identified the transfer of the community assets to the
communities as a priority. In this vein, the GNWT intends to transfer the water and sewer system to the
Hamlet of Resolute Bay. Prior to the transfer of the facilities, the systems are to be upgraded to meet the
requirements of the Hamlet for the 20 year design life. Dillon was retained to review the system in this
light, and develop an upgrading plan for the sewage and water systems assuming that the piped
distribution system will be maintained in the community. Three reports were produced, namely;

Volume 1 - Utilidor Upgrade
Volume 2 - Water System Building Assessment
Volume 3 - Sewage treatment and Future System Expansion

Public Works & Services, GNWT
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DILLON CONSULTING LIMITED

1.2 Scope of work

The scope of work for this volume relates to the utilidor system. A summary of the scope of work is
described below:

. Complete a review of the existing documentation.

. Complete a site investigation to update the previous work.

. Debrief the system operator on his concerns, and review the system operator’s records of the
system.

. Develop a list of required upgrades to be completed to have the system meet the Hamlet’s system

needs for the next 20 years and complete cost estimates for these upgrades.

Public Works & Services, GNWT
Volume | - Utilidor Upgrade FINAL - Revision 1
Resolute Bay, NT Page 3



DILLON CONSULTING LIMITED

2.0 EXISTING DATA REVIEW

2.1 Community Data

Resolute Bay is located on the south coast of Cornwallis Island and is about 1,660 km north east of
Yellowknife and 1,550 Km north west of [qaluit. The community is located at latitude N74-43-01 and
fongitude W94-58-10 (NAV CANADA). The average daily minimum and maximum temperatures for
July and January are 1.3°C & 6.8°C and -35.8°C & -28.5°C respectively. An average of 50.4 mm of
rainfall and 97.3 cm of snowfall for a total of 139.6 mm of precipitation is received each year
(Environment Canada).

The community was founded in the early 1970's when it was decided to relocate the existing community
from the beach area near the existing south camp to the present location. The development of the
community and the initial infrastructure was based on a projected population of some 1,500 people. The
expected growth was not realized and the current population is slightly less than 200 persons.

2.2 Population Projection

To be able to develop the system requirements it is necessary to determine the design flow rates for the
piped system. The flow rates are based on the population of the community and the expected per capita
consumption. The historic populations and per capita water use rates are based on the records found at
the Hamlet’s office, MACA’s records and in previous reports (UMA, 1993, 1996). The population
projections are based on the data supplied by the Bureau of Statistics. These are as follows:

Table 2.2.1
Population Projects from the Bureau of Statistics

Year ‘ Population
1991 171
1992 174
1993 178
1994 181
1995 184
1996 197
2001 224
2006 238

The consumption is based on the formula developed by MACA (MACA, 1986) and on the historic

Public Works & Services, GNWT
Volume | - Utilidor Upgrade FINAL - Revision 1
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DILLON CONSULTING LIMITED

consumption of the community. The formulae for predicting water consumption of communities with
piped water distribution and populations less than 2,000 people is:

Daily Consumption = 225%( 1 + 0.00023 * (Population)) * Population

Based on this formula and the population projections shown in Table 2.2.1, the projected annual
consumption for the Hamlet of Resolute Bay for the next 20 years can be predicted. The system uses
bleed water from the watermains to provide freeze protection to the sewermains. The bleed water is not
metered. The total water pumped into the system is metered, and the individual consumers are metered.
The resultant of the water supplied to the system and the metered volume of the consumers is the total
of the system losses. The total system losses include the bleed water, losses due to watermain breaks,
and water losses within the system. Prior to 1996, this value was fairly constant at approximately 38,000
m’ per vear. As a result of increased problems with the system the amount of bleed water has increased
in 199610 52,000 m® and again in 1997 to 56,000 m’. At the time of reporting, the Hamlet was projecting
an annual total consumption for 1998/99 of 55,000 m’ of which 45,000 m” would be the bleeders and
other system losses. For the purposes of water consumption projections the value 0f 45,000 m® of bleed
water and other system losses is used. The projected annual consumption is shown in Table 2.2.2.

2.3 Svstem Description

The following is a description of the complete water and sewage system from the up gradient intake to
the down gradient sewer outfall. Figure 2.1 illustrates this system in a schematic diagram.

Char Lake

. A ductile iron gravity intake line extends from Char Lake to wet wells in the Char Lake Pump
House.
. Char Lake Pump House tempers the water using a hot water injection into the wet wells. Diesel

fired boilers are used to heat the injection water. The tempered water is pumped through the 150
mm heat traced and insulated HDPE Water Supply Main to the Water Storage Reservoir at the
Water Treatment Plant (WTP).

. Two jockey pumps and two demand pumps are operated in the Char Lake Pump House.
Typically one jockey pump operates 24 hours a day, with one demand pump coming on for less
than one hour per day. The second jockey pump and second demand pump are on-line standby
pumps and are brought on-line automatically if the first pump fails.

. The Char Lake Pump House pumps are controlled from a level controller located in the Water
Storage Reservoir. The controller has a high level alarm, jockey pump off, jockey pump on,
demand pump off, demand pump on, and low level alarm control levels.

. A standby diesel engine generator is situated in the Char Lake Pump House in case of loss of
power to the Pump House.

Public Works & Services, GNWT
Volume 1 - Utilidor Upgrade FINAL - Revision 1 )
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Table 2.2.2
Population and Consumption Projections

242
243
244
245
246
247
248
249
250

12,810,093
12,864,144
12,918,423
12,972,931
13,027,669
13,082,638
13,137,839
13,193,273
13,248,941

20,984,318
21,077,548
21,171,212
21,265,310
21,359,846
21,454,821
21,550,239
21,646,100
21,742,407

45,000,000
45,000,000
45,000,000
45,000,000
45,000,000
45,000,000
45,000,000
45,000,000
45,000,000

57,810,093
57,864,144
57,918,423
57,972,931
58,027,669
58,082,638
58,137,839
58,193,273
58,248 941

65,984,318
66,077,548
66,171,212
66,265,310
66,359,846
66,454,821
66,550,239
66,646,100
66,742 407

123,288
123,288
123,288
123,288
123,288
123,288
123,288
123,288
123,288

. ; Consumption Consumption Total Total Daily Daily

Oww%: Year Population O_MMH: oo:m_mm_:_o: Annual Annual m%ﬂﬂa:mmq_m Volume Volume Average Average
{historic) {MACA) (Historic) (MACA) (Historic) (MACA)

1991 171 145 9,050,175 38,400,000 47,450,175 130,000

1992 174 0.0175 145 9,208,950 38,400,000 47,608,950 130,435

1993 178 0.0230 145 9,420,650 38,400,000 47,820,650 131,015

1994 181 0.0169 145 9,579,425 38,400,000 47,979,425 131,450

1995 184 0.0166 145 9,738,200 38,400,000 48,138,200 131,885
1996 197 0.0707 145 10,426,225 16,911,678 51,868,684 62,294,809 68,780,362 142,106 188,439
1997 206  0.0406 145 10,849,625 17,629,425 55801509 66,651,134 73,430,934 152,881 201,181
1998 209 0.0195 145 11,061,325 17,989,204 45,000,000 56,061,325 62,989,204 123,288 172,673
g 1999 214 0.0238 145 11,325,850 18,439,779 45,000,000 56,325950 63,439,779 123,288 173,808
1 2000 221 0.0327 145 11,696,425 19,072,170 45,000,000 56,696,425 64,072,170 123,288 175,540
2 2001 224 0.0136 145 11,855,200 19,343,762 45000,000 56,855200 64,343,762 123,288 176,284
3 2002 227 0.0134 145 12,013,975 19,615,693 45,000,000 57,013,975 64,615,693 123,288 177,029
4 2003 228 0.0044 145 12,066,800 19,706,413 45,000,000 57,066,800 ©4,706,413 123,288 177,278
5 2004 233 0.0219 145 12,331,625 20,160,576 45,000,000 57,331,525 65160,576 123,288 178,622
6 2005 237 0.0172 145 12,543,225 20,524,587 45,000,000 57,543225 65,524,587 123,288 179,519
7 2006 238  0.0042 145 12,596,150 20,615,684 45,000,000 57,696,150 65,615,684 123,288 179,769
8 2007 239  0.0042 145 12,649,298 20,707,204 45000,000 57,648,298 €5707,204 123,288 180,020
9 2008 240  0.0042 145 12,702,671 20,799,148 45000,000 57702671 65799148 123,288 180,272

180,779
181,034
181,291
181,549
181,808
182,068
182,329
182,592
182 856
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DILLON CONSULTING LIMITED

Water Treatment Plant

. The Water Storage Reservoir is a steel 530 m® vertical steel tank constructed above grade. The
tank is insulated and is freeze protected by the use of hot water injection.
. The Water Treatment Plant uses diesel fired boilers to provide tempering water for the Water

Storage Reservoir hot water injection.

. The distribution water to the community is chlorinated using calcium hypochloride through
injection pumps.

. The WTP uses pumps to provide distribution flow. The pressure is maintained at approximately
170 kPa (25 psi) at the WTP (October 1998 reading), and approximately 600 kPa (85 to 90 psi)
at the low end of distribution system. The difference between the discharge pressure and the low
end main pressure is the result of the static head difference in the mains due to elevation changes.
The supply pump runs continuously at a constant rate of 1,700 rpm. The flow to the distribution
mains is not regulated. Whatever water is not used within the distribution system is returned to
the reservoir through the 150 mm return line.

Utilidor

. The distribution system is a looped HDPE insulated pipeline. The pipes are mostly 200 mm in
diameter with two sections of 150 mm supply line and a 150 mm return line.

. Water is supplied to users (approximately 60 buildings) through a 20 mm copper heat traced
(Stage | A only) and insulated services. A return service is also installed from each building to
the water main. Flow is moved continuously through the supply and return services by a small
recirculation pump (1/4 h.p.) located in each building.

. The return water is directed back to the Water Storage Reservoir.
. The building sewage is collected using 100 mm insulated HDPE sewers to the sewer mains.
. The water and sewer services are in a common insulated jacket. The latent heat from the

recirculation of the water services is used to freeze-protect the sewer service.

. Bleed water from the water mains is also used to provide freeze protection to the sewer mains
during power failures when the water service recirculation pump is not operating

J The sewer mains are gravity run 150 mm insulated HDPE. These are installed in the same trench
as the watermain.

. The sewermains and watermains are accessed through common concrete cast in place Access
Vaults (AVs). The AVs contain all valves, hydrants, pipe connections and sewer clean outs.

. The sewer main is freeze-protected by the use of bleed water from the watermain to the
sewermain. The bleeders are unmetered and located in the AVs.

Sewage Discharge

. The sewer mains join at the low end of the community and flow by gravity to a comminutor
building.
. The sewage is macerated in this facility and discharged by gravity through an outfall pipe to the

Public Works & Services. GNWT
Volume 1 - Utilidor Upgrade FINAL - Revision 1 \
Resolute Bay. NT Page 8



DILLON CONSULTING LIMITED

shore line of the marine environment.

There have been several changes to the system since the original design. Some of these changes have
been incorporated into the O&M manuals. The changes recorded during the site investigation completed
on October 20 to 22, 1998 are from the discussions with the DPW Maintainer, Mr. Neil MacDonald, the
Hamlet Administration, Mr. Dan Leman & Mr. Alexander, and from the existing documentation are as

follows:

. A heat trace has been installed in the Water Supply Line from the Char Lake Pump House to the
WTP in 1993. Five access vaults have been installed along this line as well. (Record Drawings)

. Two jockey pumps have been installed in the Char Lake Pump House.

. The utilidor heat trace system was abandoned in 1984 due to corrosion problems.(UMA, 1996)

. All electrical devices and service were removed from the Access Vaults in 1998. This includes
the sump pumps, heat trace, and AV heaters. (N. Macdonald)

. The line to Block | is abandoned due to a freeze-up prior to 1986. The Health Centre water

service currently uses the abandoned water main as a carrier pipe. The other buildings in this
area are connected to the water and sewer mains between AV2 & 3. (N. MacDonald) The sewer
service to the Health Centre 1s still in operation (D. Leman).

. The Hydrant in AV 20 was removed prior to 1986.

. AV 15 was never installed during the original construction. (N. MacDonald)

. A new hydrant was installed in 1998 in AV 13, (N. MacDonald)

. The valves in AV3 were replaced in 1998. These are the valves that were indicated to leak in

the UMA 1996 report, but were incorrectly identified as AV2 valves in the UMA report (N.
MacDonald).

. A new valve was installed in AV30in 1998. This allows the section of main between AV21 and
AV30 to be shut off. (N. MacDonald)
. The ventilation systems for the WTP and Char lake Pump House have been disabled and are

blocked up in the winter. Combustion air for the facility burners is supplied through building
envelope infiltration. Itis reported by the DPW Maintainer that the buildings are very leaky and
have poor insulation.

With respect to the utilidor system, there are no known changes made from the original construction other
than the changes noted above. The complete system description and components is found in three sets
of O&M Manuals. Copies of these manuals are stored in the community, DPW&S Iqaluit, and DPW&S
Yellowknife.

Public Works & Services, GNWT
Volume | - Utilidor Upgrade FINAL - Revision 1
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DILLON CONSULTING LIMITED

2.4  System Deficiencies

The previous assessment of the facility as a whole was completed by UMA and documented in a report
dated 1996. The report identified a number of concerns with the utilidor system, some of which have
been addressed through the maintenance of the system while others are still outstanding. Table 2.4.1 lists
the deficiencies noted in the UMA report, and the changes that have occurred with respect to these
deficiencies since the writing of the UMA report.

Table 2.4.1
Reported System Deficiency Update

Deficiency Noted in 1996 Current Status
l. Heat trace controllers, AV heaters, and sump These components stopped working in 1985, All derelict
pumps in AV’s are non-functioning due to components were removed in 1998, and will not be
COITOS10M. replaced.
2. Concern with a potential sewer crossover into No action taken.

the watermain through the AV bleeders.

s

Valves in AV 2 are leaking. These were reported incorrectly, and are actually in AV 3.
These valves were replaced in 1998.

4, Suspected bad pipe joints in the mains due to This was suggested in the UMA 1996 report based on
construction techniques. anecdotal information from the Hamlet/DPW&S
Maintainer. However, a review of the known breaks to

date (see Section 3) indicates that there 1s no reason to
suspect that there is bad joint construction. The concern
over the number of breaks in recent years, however,
persists.

L

Improve the circulation in the mains. No action taken.

Public Works & Services, GNWT
Volume | - Utilidor Upgrade FINAL - Revision 1
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DILLON CONSULTING LIMITED

3.0

3.1

UTILIDOR SYSTEM CONDITION ASSESSMENT

Detailed Description

The utilidor system was constructed in two phases known as Stage 1A and Stage 1B in 1977 and 1978
respectively. Figure 1.1 shows the layout of the utilidor system, the phases of the construction, the pipe

sizes and the main flow directions. The following is a list of the material components used for the

construction of the utilidor.

Table 3.1.1
Utilidor Materials

Component Material l Approx Quantity
Watermain 200 mm insulated PE series 125 Stage 1A - 1333 m
Stage IB-_633 m

Total 1966 m

Watermain 150 mm insulated PE series 125 Stage ] A- 323 m
Stage IB- 204 m

Total 527 m

Sewermain 150 mm insulated PE series 45 Stage 1A - 1541 m

762 m
2303 m

Stage 1B -
Total

Building Water Services

2 @ 20 mm copper type K tubing ¢/w insulation

60 buildings

Building Water
Appurtenances

18 mm Neptune meter
20 mm Pressure reducing valve - singer model 140
Armstrong Circulator 20 mm ' H.P. pump

1 per building

Building Sewer Services

100 mm insulated PE pipe

1 per building

Water main Connections

200 mm x 2@20mm [.P. tap Ductile Iron Service Sleeve

1 per connection

Sewer main Connections

100 mm sewer service saddle

1 per building

Access Vaults

Concrete Cast in Place, ¢/w 50 mm insulation

Stage 1A - 22
Stage IB- 9
Total 31

200 mm Valves - Lug type

| per direction of
piping in AV

Sewer clean out & cover

1 per direction of
piping in AV

Hydrant c/w valve - MaCavity Stage A -5
Stage IB-5
Total 10

Frost cover | per AV

Frame and cover | per AV

Public Works & Services, GNWT

Volume | - Utilidor Upgrade
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DILLON CONSULTING LIMITED

3.2 Utilidor Repair History

3.2.1 Repair History

The DPW&S Maintainer provided a description of the repairs that have been made to the utilidor system
over the years. In total 12 repair clamps have been installed on the main system. Ten of the repair
clamps have been installed on the water mains and two on the sewer mains. The Maintainer, Mr. Neil
MacDonald, has been in Resolute Bay since 1986. The exact vears of the repairs are not recorded;
however, he provided an indication of which repairs occurred prior to his arrival in the community.
Further, he indicated that there were no repairs completed on the mains in the first five years of his
service in the community. The following is a list of the locations of the repair clamps as noted by the
DPW&S Maintainer. The approximate location of the breaks is shown in Figure 3.2.1.

Table 3.2.1
Record of Main Repairs

l From I To l Distance Comments
AV2) AV30 6 m from AV21 Watermain, repair clamp, prior to 1986, split in pipe
18 m from AV21 Watermain, repair clamp, prior to 1986, split in pipe
6 m from AV21 Sewermain, repair clamp, since 1991, collapsed pipe
18 m from AV21 Sewermain, repair clamp, since 1991, collapsed pipe
AV30 AV29 | 12 m from AV30 Watermain, 600 mm long repair clamp over a 500 mm long
split in pipe, since 1991
AV3 AV2 Mid point Watermain, prior to 1986
AV4d AV5 AtAV 4 Watermain pipe flange broke in AV. Replaced with new 2.5
meter section of pipe and repair clamp installed 2.5 m from
AV, since 1991
AV10 AVl At AVIO0 Watermain pipe flange broke in AV. Replaced with new 2.5
meter section of pipe and repair clamp installed 2.5 m from
AV, since 1991
AV9 AVI0 | 9m from AV 9 Watermain, approx. 400 mm split, since 1991
I8 m from AV 9 Watermain, approx. 400 mm split, since 1991
AVS AV6 Watermain, small crack 50 mm to 75 mm long, stnce 1991
AV27 AV28 | At90 bend Watermain, small split, since 1991
AV20 AV22 Frozen due to no flow condition and is reported to be a resuit of the
pit orifice system.

Public Works & Services, GNWT
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FROM TO DISTANCE COMMENTS
Al AV=-21 AV—30 [(6m FROM AV—21 |Wotermain, Repair Clamp, Prior to 1986, split in pipe
B 18m FROM AV—21 |Wotermain, Repair Clamp, Prior to 1986, spiit in pipe
C 6m FROM AV—21 |Sewermain, Repair Clamp, Prior to 1986, collapsed pipe
D 18m FROM AV—21 |Sewermain, Repair Clamp, Prior to 1986, collapsed pipe
E AV—-30 | AV=29 [12m FROM AV—30 |Watermain, 800mm long repair clamp over a 500mm
long split in pipe, since 1991
Fi AV=3 AV—2 |MIDPOINT Watermain, Prior to 1986
AV—4 AV=5 |AT AV—-4 Watermoin pipe flonge broke in AV. Replaced with new
G 2.5m section of pipe and repair clamp installed 2.5m
from AV, since 1991
AV—10 AV—11 |AT AV—-10 Watermain pipe flange broke in AV. Replaced with new
H 2.5m section of pipe and repair clamp installed 2.5m
from AV, since 1991
|| AV—-9 AV—=10 |9m FROM AV-9 Watermain, Approx. 400mm split, since 1991
J 18m FROM AV—9Q |Watermain, Approx. 400mm split, since 1991
K| AV-5 AV—6 Watermain, small crack 50mm-75mm long, since 1991
L | AV=27 AV—28 |AT 90 BEND Watermain, small split, since 1991 |
M| AV=14 | AV=13 [MIDPOINT Sewermoin, small dip in rood over main
N | AV—25 AV—23 |AT ROAD CROSSING|Sewermain, dip in road
0| AV=12 AV—11 |ALONG SECTION Sewermain is sogged ond needs regrading
P| AV—-19 AV—21 |ALONG SECTION Sewermain, slow flow requires a lot of bleeding
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3.2.2 Break Assessment

Allsplit pipes have split along the top of the pipe, or just off the centre line of the top of the pipe. Except
for the two repairs that were made to the pipe flange in the AVs all other repairs were made in the pipe
away from the pipe joints. To develop remedial repairs for the utilidor system it is useful to determine
the most likely cause of the pipe failures. Through the identification of the probable cause, the likely
areas of future failures and the likely rate of failures can be developed. There are several possible failure
mechanisms; namely,

. Poor construction methods or materials
. “Freeze Back”

. Excessive operating pressures

. Water hammer

. Ground movement

Poor Construction or Materials

The UMA 1996 report suggests that the pipe failures may be due to poor construction of the butt fused
joints in the pipe. This was based on the report from the Hamlet that the breaks had occurred at the joints,
and appeared to be joint failure. However, during discussions with the DPW&S Maintainer (N.
MacDonald), it was determined that except for the failures in the AVs, none of the failures have been at
a joint. The failures have all been longitudinal splits of the pipe, and this is not consistent with the
premise that the pipes are failing at the joints. Therefore it is unlikely that the cause of the pipe failures
is related to poor butt fusing of the pipe during construction.

Freeze Back

Over a number of years, Agra Earth and Environmental (under the name HBT Agra Limited) completed
studies on the pipe failures in [qaluit, NT. These failures were characterized by the mains becoming out
of round or oval shaped. The mechanism proposed by Agra is increased soils pressures on the top of the
pipes due to the freezing of the ground around the utilidor system. This is termed a “Freeze Back”
failure. The failures in the Agra HBT study were all in the sewer mains. There were no noted failures
related to the freeze back failure method in the watermains of the study area. The failures in the sewer
mains had serval common characteristics; these include:

. Ground water was encountered at all sites,

. Failures between 2 and 10 years after installation,

. Series 45 HDPE piping,

. Presence of silt in soils,

. Shallow pipes, with the pipe located in the active layer of the soils.

Public Works & Services, GNWT
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The failures of the pipes in Resolute Bay do not appear to be consistent with the failure mechanisms
described in the Agra reports. The Resolute Bay failures are occurring some 20 years after installation;
the failures are in the watermains series 125, not the sewer mains series 45; and the Resolute Bay mains
are not in the active layer. Therefore the freeze back mechanism is not considered the likely cause of the
watermain failures.

Excessive Operating Pressures

Watermains can be damaged from excessive operating pressures. The main pressures are not metered,
and as such there are not any records of the main pressures prior to or after a main break. There is a
pressure relief valve (PRV) located at the WTP. This PRV is set to 200 kPa (30 psi). This valve was
checked by the DPW&S Maintainer in September 1998, and noted to be operating properly. Over-
pressuring of the mains from the WTP is therefore considered unlikely.

Water Hammer

Water hammer is a cause for pipe system failure. This is produced by the sudden closure of a valve on
the pipe system, and the shock wave produced from this action. Normally, the pipe system will fail at
a bend, valve, or tee within the system where the shock wave from the water hammer 1s cause to change
direction or velocity. As the recorded breaks do not occur at these locations, it is unlikely that this is the
mechanism for failure.

Ground Movement

Differential settlement of the ground that supports the piping system can cause stresses on the pipe
system, particularly where the piping system enters/exits a building or structure. Based on the report of
the two breaks at the AV structures, it is highly probable that this is the mechanism of failure for these
two breaks.

Settlement of the piping within the pipe trench is also a common occurrence. The settlement can be
created by frost heaving, thaw settlement, erosion of the pipe bedding material, and consolidation of the
sub-soils. In addition to the repairs on the watermains, there are sections of the sewer main that have
poor flow characteristics. This is possibly due to settlement of the sewer pipe, poor pipe grade or
blockages. Table 3.2.2 is a listing of these areas.

'
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Table 3.2.2
Sewermain Flow Problem Locations

rb‘rorn To Distance Comments T
TN 14 AV 13 Mid point Sewermain, small dip in road over main.

AV 25 AV 23 Atroad Crossing | Sewermain, dip in road.

AV 12 AV 11 Along section Sewermain is sagged and needs regrading.

AV 19 AV 21 Along section Sewermain, slow flow requires a lot of bleeding.

These problem areas are most likely due to the differential ground movement around the piping. It could
also be due to ovalling of the pipe caused by the Freeze Back failure mechanism, but as this has not been
noted by the maintainers to date, the freeze back mechanism is considered an unlikely cause.

The utihdor was constructed over phases known as Stage 1A and Stage 1B. The limits of each year’s
construction is shown on Figure 3.2.1. Stage A was completed in 1977, and Stage | B was completed
in 1978, All the repair clamps have been placed on piping installed under the Stage 1A phase of the
work. Sewermain settlement would appear to be more predominant in the Stage |B area, but it does
appear in both stages.

The fact that the Stage | A area is the only location for the watermain breaks is significant. It strongly
suggests that there is a difference in the two systems’ design, construction, operation or the foundation
soils that would cause the failures in one area but not the other. To assess the cause of this phenomena
the Record Drawings, O & M Manuals, construction records and photographs were reviewed. The results

of the review are:

. The record drawings indicate that the design of the system was completed by the same firm,
UMA. The design layout and details are very simular for all components of the utilidor
installation. From this it can be concluded that there is little or no difference in the design of the

system.
. The two stages are operated as one system, therefore system operation 1s an unlikely cause.
. The construction was completed under the same specifications, and the same rigour of testing.

There are no noted differences in the manner in which the two stages were constructed, therefore
construction methods is an unlikely cause.

. A review of airphotos from 1959 indicates that there appears to be a difference in the natural
ground conditions between Stage 1A and Stage 1B. Stage 1A has areas were it appears ground
water is seeping out, and creating wet areas. When this airphoto is overlayed with the developed
community (Figure 3.2.2) there is a correlation between the “wet” seepage areas and the

problems areas of the utilidor.
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Water in the foundation soils of the pipes can be a cause for long term pipe problems. The available
water allows for frost leave, ice lensing, and freeze - thaw ground movements. These in turn create
localized stresses on the pipes on an annual basis. Continued movement over time will create fatigue,
increased stresses and ultimately pipe failures.

There is also anecdotal evidence to support that there is ground water flow. The AVs are reported to have
continued infiltration from the spring thaw to November each year. The infiltration continues after the
spring run off is finished and is noted to be below the active layer. Further, there are reports of water

seeping into excavations in the piping area up to 2 to 3 metres below the ground surfaces.

Though the cause of the pipe failures can not be determined with certainty, it is most likely that the
fatlures were due to ground water flow, and the stresses placed on the pipes due to the freeze action of
the ground water which creates ground movements.

3.2.3 Commentary

The number of breaks in the system in any given year is not unusual for the age of the system. In
assessing water and sewer piping systems, a break frequency of less than 1 break/kilometre/year is
considered to be good performance. Municipalities use the break frequency per kilometre per year to
develop capital plans for system upgrades. In large systems, a break frequency of 3 or 4 is often the value
required prior to the link being replaced.

The total number of breaks per link is also used as a means to develop repair requirements. A break
frequency of 4 or 5 breaks per link is often used as a value to indicate the link needs replacement.

In Resolute Bay there are 2 links that meet the above values for replacement. These are from AV21 to
30 m past AV30 and AV8 to AV10. These repairs would cover 8 of the 12 recorded breaks. These
sections should take priority over other pipe replacement sections.

During discussions with the Hamlet and DPW&S Maintenance, it was noted that the concern with the
main breaks is not mainly related to the number of breaks, but is related to the risk of system failure in
the event of a break. The system is not designed to allow for sections of the utilidor to be shut down and
have the remainder of the system operate. Should a failure occur, there is a risk that the loss of the
system could create a long term no flow condition in the system. This could result in system freeze up
and loss of water supply, fire protection, and sewage disposal to the Community as a whole.

Given this risk, it may be prudent to complete upgrades at a break frequency sooner in Resolute Bay than
is typically used for piped systems elsewhere. The cost for upgrading sections of the system is developed
in Section 6 of this report.
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3.3 Regulatory Compliance of the Utilidor System

3.3.1 The Public Health Act

The NWT Public Health Act (PHA) regulates the supply of potable water to consumers, and the methods
for the collection of waste in the NWT. The applicable sections of the PHA are the “Consolidation of
Public Water Supply Regulations, P-23” (PHA P - 23) and the “Consolidation of Public Sewerage
Systems Regulations™ (PHA P -22). No other sections of the Public Health Act would relate directly to
the water supply and sewage collection system. With respect to the utilidor system the requirements are
set out in the in Part [II of the PHA-P23.

The utilidor meets the requires of Part [1I of PHA-P23 except for the requirements of section 20.9 which
states:

“Where water and sewer pipes are contained in a utilidor, there shall be adequate provision for
drainage in order to prevent contamination of the water supply during repairs to the system.”

The AV's contain both water and sewer pipes. The sewer clean out covers have been removed to allow
infiltration water to drain out of the AVs. This is an annual problem, as each spring run off water enters
the AV and must be removed. This occurs from about June to October (N. MacDonald) and then the
remaining water is pumped out of the AVs. The clean out cover remains open year round. This creates
concern that in the event of a water main break a negative pressure in the watermain can be created within
an upstream AV from a syphoning effect of the down stream main. If the watermain is not completely
sealed, or during the repair of the water main, there is the possibility of cross contamination from the
open sewer clean out. This is greatly reduced if the AV is pumped dry, the clean out is closed and sealed
and the area disinfected prior to the start of any maintenance on the water main system.

3.3.2 Occupational Health and Safety

Occupation Health and Safety Act (OH&S) regulates the entry into confined spaces. The AVS are clearly
considered to be a confirmed entry location and require the appropriate safety requirements. These
requirements include:

. A metre to detect and monitor gases in the AV during the entry into this space. Gases of concern
are methane from the sewage, and for low oxygen levels. The maintainers are not supplied with
these meters.

. Safety harness and extraction equipment. These devises are required to remove a person from
the AV in the event of injury or if the person becomes unconscious. This equipment is required
to be on hand and used for entry into the AVS
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3.4  Summary of Assessment

The assessment of the utilidor system identified a number of areas that require upgrading for the system

to meet the 20 year design life. In addition to the upgrades of the utilidor system, there are several issues

outstanding from the UMA report. A summary of these is as follows:

[— Component

Deficiency

Access Vaults

Requires confined entry provisions. *

Concern with open sewer clean outs needs to be addressed.

Concern with cross over of sewer through bleeders to watermain.

Watermains

Increasing break frequency is a concern of the Hamlet.

System needs to be assessed for circulation for future capacity. **

Sewermains

Areas of poor flow are a concern of the operators and require

frequent maintenance and increased bleed water.

* IT’s understood that DPW&S had addressed this issue at the time of the final report. This issue

will not be carried forth.

*x Volume 3 address this issue.
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4.0 REMEDIAL SYSTEM NEEDS

4.1  Upgrade Requirements

The water and sewage system in Resolute Bay has previously been assessed by UMA, and the findings
of that assessment are in the 1996 report. Several of the recommendations from the UMA report have
been completed, while others are outstanding. For the purpose of providing an overall picture of the
current upgrading requirements, the outstanding issues from the UMA report are brought forward. The
following sections describe the utilidor system upgrade requirements, the alternatives to the upgrades and
the recommendations for the upgrades.

Access Vaults
Confined Entry

The access vaults are considered a confined entry location and may contain hazardous gas. A safety
harness and retrieval device is required, as well as a gas monitor. The operators require training in the
proper use of this equipment. Safety harnesses cost approximately $200 per harness. A safety lifting
device is approximately $5,000. The gas monitoring equipment is approximately $2,000. The training
can be received from Workmens’ Compensation Board, usually at no cost to the owner.

Open Sewer Clean Outs

The sewer clean outs are opened to allow the infiltration water to exit the AV. The use of sump pumps
in the AV has been attempted, but failed due to corrosion of the electronic components.

A) One method of sealing the existing AV is through modifications to the AV structure and piping.
The piping has been installed with the pipe insulation passing through the concrete wall of the
AV. Developing a water tight seal between the concrete and the pipe insulation jacket is not
possible at this penetration. The pipe insulation through the wall would need to be removed and
a “puddle flange™ fused to the pipe. The puddle flange would then be cast into the concrete wall
of the AV. Additional insulation would be install on the outside of the AV at the new pipe
penetration to provide freeze protection to the pipe.

B) Additional water sealing can be placed on the outer surface of the AV to prevent water
penetrating the AV through cracks in the concrete and pipe penetrations. Although the AV
structures inspected are all in good condition, there are always small fissures and cracks in
concrete that will allow penetration of water. A water tight seal can be added to the outside of
the AV using a mastic sealant. This sealant would encompass the AV and seal to the insulation
jacket of the piping. Any cracks or fissures in the pipe insulation will be a point of future
infiltration. The floor of the AV can not be sealed through this approach.
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C)

D)

E)

The original design used a sump pump to remove any infiltration water from the AV and pump
itinto a 25 mm nipple attached to the sewer pipe. The electrical supply, sump pump, AV heaters,
and all controllers located in the AV corroded and became unusable. The design drawings and
specifications indicate that the electrical components were to be water tight. A similar system
could be reinstalled using updated equipment that may provide better long term service than the
original system. The new system would require:

. Electrical service to each AV
. A panel board and metre in each AV
. A sump pump and controller in each AV

The installation of a new water tight AV. These are produced from either HDPE or steel and are
now the more typical standard than the concrete AV for utilidors. All piping would need to be
disconnected and re-instated in the new AV with water tight penetrations. Table 4.1.1 shows an
assessment of the above options.

Adhearance to an O&M process that will minimize risk of contamination of the water supply.
This would include dewatering the AV, sealing the sewers prior to repair, and disinfecting the
work area with a bleach solution.
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Table 4.1.1
Assessment of AV Sealing Options

will, likely leave
the sewer clean
outs open to
remove the water
in the AV

will, likely leave
the sewer clean
outs open to
remove the water
in the AV

every 5 years,
The system
should operate
for 20 years.

Option A - Seal B - Seal AV C - Install D - Install New E-O0&M
Penetrations from Outside Sump Pump AV Procedures
Long Term Poor - there will Poor - there will Good - The sump | Excellent - New Good - there
Reliability still be some still be some pump will AV construction remains a 5 light
infiltration, and infiltration, and require can provide long | opportunity for
the operators the operators replacement term water tight contamination in

seals.

extreme

circumstances.

Ease Of

Construction

Difficult - Will
require the
existing AV to be
excavated to the
foundation. The
system will need
to be shut down a
number of time
to complete the
work. Work can

Difficult - Will
require the
existing AV to be
excavated to the
foundation.

Work can only be
completed in the
summer.

Easy - All work
can be completed
within the AV.
No disruption of
services. Work
can be completed
through out the
year, though
would be easier
in the summer

Difficult - Will
require the
existing AV to be
excavated to the
foundation.
Work can only be
completed in the
summer.

No construction
required.
Requires supply
to pump and
portable
generator.

Cost

only be months.
completed in the
summer.
Risk of High - There will | High - There will | Medium - the Low - There has Low - There has
Failure still be some still be some original system been good been no
infiltration. The infiltration, The failed after ten success with the replacement
amount will be amount will be years of newer AV problems to date.
dependant on the | dependant onthe | operation. There | construction in
rigour of care rigour of care is a risk that the other
taken during the taken during the new system communities
remedial work. remedial work. could experience (Iqaluit, Rankin
the same Inlet)
corrosion
problems.
Estimated $20,000 per AV $12, 000 per AV | $8,000 per AV $50,000 per AV $5,000 Total
Construction
Cost
Life Cycle $20,000 per AV $12,000 per AV $20,000 per AV 50,000 per AV

Options A and B are eliminated due to the poor long term reliability of the repairs. Option C has high
O&M costs related to pump replacement every 2 years, plus power demands. Option D has high capital
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cost. Option E has provided good service for 20 some years, has the lowest capital and life cycle costs,
and is recommended for a continued use.

Cross over through Bleeders

There is a requirement to install check valves on all the bleeders. This is a fairly simple operation, and
could be completed during routine maintenance on the system. The cost for the check valves is $200 per
valve. The installation would be approximately | to 2 hours per AV bleeder.

Water Mains
Increase in Break Frequency

The upgrading alternatives described in this section assume that the piped system will be maintained.
Other alternatives to the piped system were investigated in the 1996 UMA report and are not repeated
herein. Based on the number of breaks in the system in the past five years, there is a need to complete
an upgrade of the piping system. Six scenarios were reviewed for this upgrade these are shown in Table
4.1.2.

Table 4.1.2
Cost Estimates for Pipeline Replacements

Scenario Description Estimated Cost

] Partial replacement Replace the water and sewer lines in the Stage $1,380,000
of Water and Sewer | la area in the sections that there have been
Lines previous breaks. Replacement will include the
AV in these sections. Pipes replaced at same
depth as current system. This includes AV 4 to
i AV 5, AV5t0 AV 6, Avoto AV 7, AVT7 to
AVE, AVBto AV9, AV9to AVI0, AVIOD to
AVI11, AV21 TO AV30, AV 30 to AV29,

AV29 to AV6.
2 Replacement of Replace the water mains only in the areas of $1,100,000
Water mains in previous breaks. The water mains will be
areas of previous installed in new AV and installed with a
breaks. minium of cover (1.0 m). This includes AV2]

to AV30, AV2to AV3, AV4toAV5, AV9to
AVI10, AVI10to AVI1L, AV5to AV6, AV30to
AV29.
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Scenario Description Estimated Cost
3 Replace the sewer Replace the sewer mains in the sections of the $310,000
mains where there is | lines where poor flow has been noted in the
poor flow. past. This includes, AV14to AVI3, AV25 to
AV23, AVI2t0 AVII, AVI19 to AVZI.
4 AV 20 to AV 22 Replace the section of the utilidor that has been $275,000
Replacement. abandoned. Use recirculation pump.
5 Break Repairs. Remove the existing repair clamps and install $150,000
sections of butt fused pipes complete with
insulation and heat shrink jacket.

The cost estimates shown above include a 20% contingency and a 15% engineering factor. The detailed

section by section estimate is shown in Appendix B.

Table 4.1.3 shows a summary of the possible upgrades for the system.
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Table 4.1.3
Summary of Remedial Work

Component Deficiency Remedial Action Estimated
Costs
Access Requires confined entry provisions. Provide safety harness and retrieval 7,000
Vaults device. Provide safety gas
monitoring meter and operator
training.
Concern with open sewer clean outs Provide pump and portable generator 5,000
needs to be addressed.
Concern with cross over of sewer Install check valves. 20,000
through bleeders to watermain.
Water Increasing break frequency is a Replace mains with poor 1,100,000
Mains concern of the Hamlet. performance.
Sewer Areas of poor flow are a concern of Replace existing sewers in poor flow 310,000
Mains the operators and require frequent sections.
maintenance and increased bleed
water.
Water & Abandoned lines in Block 1. Replace mains. 275,000
Sewer
Mains
TOTAL Remedial Work 1,717,000
. 31 total AV in system. 14 AV’s replaced as part of sewer and water line up grades, 6 AV’s have only
water or sewer (not both).
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4.2 Prioritization

The previous section developed some $1,717,000 in upgrades that could be completed to the water and

sewer system. Notall of these upgrades carry the same importance nor are all necessary in the near future

unless conditions change. Some require immediate attention, others may not be completed for several

years, while others can be omitted without adversely effecting the system. To prioritize the upgrading

requirement, a set of criteria is required. The set has been developed for this system.

Priority Description Comments
1 Risk to Human Health | The maintenance for good health is a fundamental importance for the
Concerns delivery of water and sewer services. These should be completed as
soon as possible in the program.
2 Minimize risk of Work that can be under taken to reduce the potential future risk of the
failure to the system system is of high priority. These should be completed early in the
program.
3 Reduce future This is the basis for sound economic management of a system. A
emergency repair costs. | dollar spent on maintenance can save several dollars spend on
emergency or more costly repairs. Should be scheduled in 1to 5
year of program.
4 Reduce operating costs | The infusion of capital funds can make a system more efficient, and
therefore reduce the future O&M costs. To be implemented at the
discretion of the owner.

It is also recognized that the GNWT has a limit to the available capital to be spent on this system in any

given year. For the purposes of this assessment it is assumed that budget of $1,000,000 is available.

Based on the above prioritization criteria Table 4.2.1 illustrate the capital plan to upgrade the existing

sewer and water system.
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Table 4.2.1
Capital Plan - Year 1

Component Remedial Action Priority Estimated Cost

1 | Access Vaults Install Check Valves and Flowmeters on l $20,000
Bleeders

2 Sewer Cross over in AV due to open Sewer 1 $5,000
clean outs

3 | Water mains Replace Sections with history of increased 2 $700,000
breaks
AV 21 to AV30, AV30to AV29, AV 8 to AV9
and AV9 to AVI10.

4 Replace AV20to AV22. 3 $275,000
Total $1,000,000
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\WCHORAGE CONNECTORS it/ S
yehorage connectors meel the many needs and - MILLER
gplications of fall protection users in construction, industrial and ~ EQUIPMENT
ntenance markets. These connectors must be attached to a structure that can
woport 2 5.000 pound static pull and can only be used by one worker. All the
gehornae connectors meet the requirement of OSHA 1926.502 and ANSI
10.¥

L0 - LT ANCHOR
nique [-shaps

D. HOOK ANCHOR W/SHOCK
ABSORBER

. designed This anchorage
seclically 1o connector offers the
.minate roliout. same benefits as
1ade of drop Model SD008,

ed steel, cad- but includes a
Lumizine plating Sofstop™ shock

absarber to reduce
the forces of falling.

4 forged steel.
g@eanached
wener with nut
;washer & easy 1o install and can
emour g in a variety of positions.
il wi- he retractable lifelines.
warmur 1+ working load of 310 ibs,

E. CROSS-ARM STRAP
Designed to wrap
around l-beams and
other structures
forming a secure
attachment point for
lanyards and other
connecting devices.
Manufactured from
2" nylon webbing

LBEAM CLAMP
"¢ beam clamp is
1¢eef anchorage
nector design-

#hor use with for maximum strength, the strap fea-
wzontal -beams, tures a 2° forged D-ring on one end
weams and W- which slips through a 3" D-ring on
ams. This steel opposite end to form a secure

wed construction anchor. Available in 6 feet length.
Alaluesa

avel att -chment ¥, BEAM TROLLEY

Tglo prevent Steel beam trolley cre-

witng of the

ates an anchorage
point that maves with
the work for maxi-murm
maobility.
Accommodales |-
beams from 3" 10 8" d
wide, and is ideally suited for the attach-
ment of lanyards, caabiners and
retractable ifehines. Working Joad 310 Ibs.

woher's lanyard or connecting device.
3mps come in two sizes: Modal

006 fits beams up to 9° wide:

Todel SDOOT can be used on beams
£ 12 1/2" wide. Working load of
"Ibs. maximum. Colour: Red with
= handte.

LWEBBING/HDOK ANCHOR G. CROSS-ARM STRAP

wed:  cili- W/SHOCK ABSORBER
Bacho 4 to Designed to form a
Bluiding, secure, low cost

ot angle iron.

anchorage point for
“res a large, 2

various connecting

7 sn3p hook for devices. Features 2
5y one-hand nylon webbing,
Talahion and a forged D-rings and
:*1*0 accom an integral Sofstop™
“Hie the

shock absorber which greally reduces
the force of falling. Install on beams,
pipes and railings is easily accom-

;"I“J“: device. No tools required.
+Ploed steel, zinc plated hard-

FALL ARREST EQUIPMENT

CONFINED SPACE RESCUE SYSTEMS

Accessing confined spaces involves a number of
life threatening hazards, including the possibility of
a vertical fall or being overcome by fumes or gases.
Confined space access, rescue and retrieval
systems are designed to provide a safe means of
accessing a confined space area. In an emergency,
confined space systerns allow rescuers 1o retrieve
injured or unconscious workers without exposing
themselves to similar potentiat hazards.

Confined space systems meet all applicable OSHA,
CSA and ANS! standards. A standard confined
space system for fall protection and emergency
retrieval. Includes a retrieval/retracting liteline, 7
foot tripod, pulley block, winch bracket and a fufl
body hamess. Where primary access 1s unavailable, a drum winch can be used as
primary access into tha confined space. in addition to the drum winch, a retrieval
lifeline is used as a secondary backup for fall protection and rescue. The drum
winch can be used to lower and raise materials after the worker has accessed the
confined space, while still ensuring rescue in the event of an emergency.

Mode} No.

Description Each
SE139 7' Aluminum teiescopic tripod 10,000 Ibs. rated $ 1003.00
SAQ57 Bi-directional retrieval/ratracting lifeline S/S wire 60' 2468.00
SD658 Tripod mounting bracket 326.00
SD&99 Pullsy block 263.00
SD700 Drum winch 55' galvanized stes! wire and bracket 1055.00
SA046 Full body hamess, one size 89.44

ROOF ANCHOR KITS

Installs on steep-pitched or flat sur- =~
tace roofs. When rooting is complate,

it is easily removed and ready for the next job.
Includes 25 foot or 50 toot 5/8" nylon rope liteline,
carabiner, rope grab with 24* Sofstop™ shock
absorbing lanyard, Duralite hamess (fits madium
to extra large), two reusable rool anchors, 20 pan
head sheet metal screws, instructions, instruction-
al video, and carrying bag. Replacement roof
anchor brackets with screws available. Meets
OSHA regulations.

Model No. Description Each
SDo11 Rooter's kit, 25' $491.00
50012 Rootar's kit, 50 508.00
SDO13 Roof anchar brackets 28.56

ROOFSTRIDER KIT

Kit is easily instalied with a hammer

and features 360° rotation for great working mobility
and provides workers with constant protection
through long, hard hours of work. Built to perform,
protect, under tough conditions and on steep roofing
angles. The retractable lifetine unit easily attaches to
the four-legged roof mounting assembly with two
integral push pins. The foot pad on the roof mount-
ing assembly are easily adjustable to fit varable root
pitches and should be attached to a roof with 16d
nails. System must bae instafied in accordance with REZ . i
the manufacturers instructions. Allowing hands free worker mobility, the focking

-

Ratchet |
Other colours available upon request.

LT iaw ) g
§ 134" nylon webbing. plished. No tools required. snap hook of the retractable lifeline unit attaches to the back dee ring of the roofer's
ET ) haress. If a slip or fall should occur, the inettia brakes of the retractable lifeline unit
1 —é—g-d ° Description Each activate, keeping cable payout to two feet or tess. The complete kit consists of a self-
g 0 D-Batlt anchor $ 61.02 contained 25 foot or 50 foot retractable lifeline, four-legged roof mounting assembly,
\ Doos Beam clamp, 9" wide 352.00 DuraLite Hamess, 24 16d cement-coated nails, instructions, instructional video, and
2 ‘::DUW Beam clamp, 12 1/2° wide 505.00 carrying bag. Complies with OSHA's Construction Fall Protection Standard
4 53005 Webbing/hook anchor 122.00 1926.500.
+ 30533 Hook anchar w/shock absorber 151.00
SDooy Cross-arm strap 34.97 Model No. Description Each
Shoto Beam trolley 324.00 SD541 Root strider Kit, 25' $2053.00
\'*-»-5253_9____“ Cross-arm strap w/shock absorber 112.00 SD542 Roof strider Kit, 50' 2072.00
S ——
i i
"S4294.1.92 APPROVED HARD HATS (AZATD) \
J_; ‘;“ "Wa: 19.5 ozs. High-density polyethylene outer shell p‘rovides aH\—t ;‘3:_"9' Suspension Cofour ] Each 12 }
hmen pact and penetration protection. Universal slots will accept a SAGS0  Ratehal Shy Blue $3131 52818
=B g ‘Ppanded polystyrene inner shell prevents mjuries from laterat, atcne y Blu . .
T o © ck impacts. Choice of ralchet or pinfock type suspension. 6 point SA651 Ratchet White 3131 28.18
3 21sion system comes with 2 adjustment levels for headband on front ~ SA652 _ Ralchet Yellow 3131 28.18 |
» for additional stability and comfort. 4 point pinlock seli-sizing ~ SC084  Pinlock White  $23.55 $21.20 l ro |
o L(L:a ?isu available. Sliding mechanism on rear tabs allow for centering of ~ SC065_ Pinlock Yellow  23.55 21.20 \
* |

d. Crown pad and sweatband tor user comfort. Meets CSA 294.1,92.

Suspension

Z‘ s
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PERSONAL GAS MONITOR

Features:
. Available in one, twa, or three gas models
. High visibility LCD shows continuous gas identification
. Arj‘:uswbie audible and visual alarms
. Zimple operation with one-step zeroing

‘omatic calibration

rchangeable alkaline or NiCad batteries
. Augged and lightweight
gimple and intuitive, the Bodyguard monitor detects the pre-
sence of oxygen, combustibles and toxic gases. It is available as

a one-gas. two-0as or three-gas monitor, and can easily be upgraded in
\he field for any combination of gases.

el {J'(j

Two versions are now available. The basic unit simply displays gases and battery life.
The only button is for the backlight. This unit is ideal for contined space entry and appli-
canons where user interface is minimal. such as oil, and petroleum refining, waste water
reatment. coal mines and general industry,

The advanced version includes peak displays and the option of latching alarms for use in
similar applications. On both versions, buttons are clearly marked for easy identification.

d and water resistant, the Bodyguard monitor can withstand the most abusive condi-
\diustable audible and visual alarms help o ensure user safety.

jodyguard uses alkaline or nickel-cadmium batteries, Battery packs are inter-
ciangeable and easily replaceable. The waler-resistant case is made of high-strength
,q|,oy,'coamd for added durability. Visual alarms on the front and bottom of the instrument
ensure visibility from all angles. The audible alarm uses alternating tones 1o make sure
it can be heard in noisy environmenlts. Buill-in diagnostics continually monitor the func-
fionality of the unit. A conhidence light on the bottom of the instrument lets the user know
that it is working properly.

Each Bodyguard comes with a calibration cup, screwdriver and a durable leather case.
The case provides added protection and allows the Bodyguard lo be carried easily on a
belt, harness or shoulder strap. A Confined Space Kit is available lor mobile applicalions
like construction, utilities and hazmal teams. It includes a hand-aspirated pump, tubing
and personal alarm packaged in a durable Pelican-brand case lor stonng the instrument
and accessones.

S =cifications:
C 25 Detected & Range:

'PERSONAL GAS MONITORS & AIR MONITORS

PERSONAL GAS MONITOR

Features: Mt] ‘ o
Capabie of monttoring 10 different gases ' i

High visibility LCD shows continuous gas concentrations
Audible and visual alarms

Easy to operate

Water resistant

Interchangeable alkaline or NiCad batteries

Compact and lightweight

The Canary offers personal protection in a compact, reli-
able instrument. Portable monitoring for 10 different

gases allows you the freedom to work in any environment
without the worry of atmospheric hazards. A factory installed,
gas specific sensor on the top of the instrument monitors the surrounding air
to alert you to changes in air quality.

Ten gas versatility makes this instrument easily adaptable for monitoring in a
variety of hazardous areas. The range of industry applications is vast including
steel manutacturing, pulp and paper mitls, oil and petrochemical refineries, water
and wastewater treatment, chemicatl plants, offshore drilling, and more.

Weighing just 10 ounces, the Canary is easily carried in a shirt pocket or with its
convenient belt clip. An optional carrying case with neck strap is also available.
A red flashing LED and audible alarm let the user know when a dangerous situa-
tion occurs and an LCD display gives accurate readings of the amount of gas
encountered. Once the gas concentration has dropped out of alarm range, the
Canary automatically resets. A push-button backlight and dust and water resistant
case allow you to work under many conditions.

For added security, a green LED confidence light flashes every three seconds,
letting you know the instrument is working properly and battery levels are ade-
quate. The Canary can be powered by four *AA* size alkaline batteries or a
rechargeable Nicad pack.

Maintenance on the Canary is fast and easy, to get you on the job quickly and
allow you to make necessary changes in the field. Zercing the Canary can be
done in just one step. Simply open the cover below the display and adjust the
preset zero until the display shows the correct reading. Sensor replacement can

Oxygen: 0-130% also be done with minimum effort. Remove the back cover and battenies, unplug
Combustible Gases: 0 - 100% LEL {0 - 5% CH4) the used sensor and replace it with a new sensor.
Carbon Monoxide: 0 - 999 ppm Specifications:
Hydrogen Sulfide: 0 - 500 ppm Gases Detected & Range:
Sampling Method: Diffusion; pump (optional) Oxygen: 0-25% 0,
Power Supply: 2 "AA" alkaline or NiCad bantery pack Methane: 0 - 100% LEL CH,
Battery Lite: 10 - 12 hours Carbon Monoxide: 0 - 500 ppm CO
Operating Conditions: -4 to 122°F (-20 to 50°C): 0 to 99% RH, non-condensing Hydrogen Sulfide: 0 - 50 ppm H,S
Dimensions: 2.87" x 1.62" x 4.73" (7.3 x 4.1 x 12.0 cm) Sulfur Dioxide: 0-10ppm SO,
Weight: 14 0z (392 g) Chlorine: 0-5ppmCl,
Salety Rating: Intrinsically sale for use in Class |, Nitrogen Dioxide: 0 - 10 ppm NO,
Division 1 & 2, Groups A, B, C and D and Hydrogen Chioride: 0 - 10 ppm HCI,
Class Il, Divisions 1 & 2, Groups E, F and G hazardous Hydrogen Cyanide: O - 25 ppm HCN
areas. UL, MSHA, CSA and CENELEC approvals pendings. Ammonia: 0 - 50 ppm NH,
Model No. Description Each Sampling Method: Diffusion
ﬁg,% IJONITS Ssgrpo Power Supply: 4 "AA" alkaline or NiCad battery pack
HM550 1 Gas Personal Monitor, O, $1165.00 Operating Conditions: :1:;%;55:5(.;8 to 50°C); 0 to 90% RH,
HMS551 1 Gas Personal Monitor, LEL 1195.00 _ ) v © :
HM552 1 Gas Personal Monitor, CO 1265.00 \?V'g;g;::lonx E.esssx“:;::‘ 1)‘04:; ((266; ;)3.8 x T4 em
HM553 1 Gas Personal Monitor, H,S 1265.00 o S I .
HM554 2 Gas Personal Monitor, O,, LEL 1495.00 Salety Rating: In.tr!n_sxcally safe forAuse in Class |,
HM555 3 Gas Personal Monitor, O,, LEL, CO 1795.00 Division ‘,f-, Groups A, B, C and D.
HM556 3 Gas Personal Monitor, O,, LEL, .5 0  1795.00 CSA certified.
ADVANCED UNITS - Mode! No. Description Each
HM557 1 Gas Personal Monitor. O, $1240.00 HM566 Personal Gas Manitor, O, $595.00
H* 1558 1 Gas Personal Monitor, LEL 1265.00 HM567 Personal Gas Monitor, gg. ggggg
S 1 Gas Personal Monitor, CO 1340.00 HM568 Personal Gas Monitor, A
l_ 1360 1 Gas Personal Monitor, H,S 1340.00 HM569 Personal Gas Monitor, H,S 870.00
HMs61 2 Gas Personal Manitor, Q,, LEL 1560.00 HM570 Personal Gas Monitor, SO, 895.00
HM562 3 Gas Personal Monitor, O, LEL. CO 1860.00 HM571 Personal Gas Monitor, Ct, 930.00
i'_“-_‘l§§3 3 Gas Personal Monitor, O, LEL, H.S 1860.00 :Ms‘g :Zersonal Gas h’aon!tor. :8'2 ggggg
ACCESSORIES M5 ersonal Gas Monitor, HCI, .
HM564 Confined Space Kit $375.00 HM574 Personal Gas Monitor, HCN 980.00
Hms565 Calibration Kit 210.00 HM575 Personal Gas Monitor, NH, 980.00
AIR MONITORS
| The monitor shows an immediate colour change in the -
\ , " Model  Critical Toxic Colour
sence of a speth gas. Compare colour on badge No. Level Substance Change Each
'art which indicates OSHA and ACGIH time limit HDGE4 25 ppm Ammonia Vellow - Blus$48.00
?:. to. find precise accumulatlon_ or Elposufe to HF169 1 ppm Chlorine White - Yellow  48.00
i :ups'ance. No laboratory analysis required. Ideal HF786 1 ppm Hydrazine White - Yellow  48.00
, :ﬂ...nmmnng areas_for accumulation e_md cell:ngs_. for HF302 10 ppm Hydrogen SulfiGe  White - Brown  48.00
{ enitoring critical joints, and for sampling the envion- a7 5 ppm  Nitrogen Dioxide  White - Yellow  48.00
Ment to indicate the ppm present. Exposed monitors HK278 .1 ppm Ozone White - Brown  48.00
12V be retained as a permanent record. HF223 50 ppm _ Carbon Monoxide _ Tan-Black  48.00
Note: Supplied in cartons of 10 badges.
L"‘—‘—-—-___

| —
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' REGULATION FIRST AID KITS

REGULATION FIRST AID KITS conr. ﬁ[gﬁ/f
NEW BRUNSWICK FIRST AID KITS ’

Component Contents CSST plus
Product Description 1-9 Emp. 10 - 100 Emp.

First aid manual 1
Scissars 5 1/2” 1
Tweezers 1
Assorted safety pins (12) 1
Plastic adhesive strips 3/4" x 3" sterile 25
Plastic adhesive strips 17 x 3" stenle 25
Gauze pad sterile 4" x 4° 24
Gauze bandage 3" x 10 yds. 4
Gauze bandage 2" x 10 yds.

Pressure bandage 4~ sterile

Triangular bandage

Adhesive tape 1" x 10 yds.

Eye pad oval sterile

Peroxide 100 mi.

P.E.G. water soluble burn cintment 65 g.
Latex gloves {1 pair)

Emersafe pocket mask

Cotton tipped applicators 3" (100)

Hand cleansers

Tongue depressors

N Eg - . L P M NN = Y 2% PN

e Y R B

Model No. of Box Dimensions Univ
No. Employees W' x H' x D" Box Each

PLASTIC

»

SD790 1-9 10 7 x 3 16 $29.74
SD79t 10 - 100 135 x 95 x 3 36 §7.51

METAL

SD792 1-9 7 x 0 x 3 16 $43.55
SsD793 10 - 100 135 x 95 x 3 36 65.83

BULK REFILLS

SD794 For 1 - 9 employees $26.13
SD795 For 10-100 emiployees 41.82

el

NEWFOUNDLAND & LABRADOR FIRST AID KITS

Component Contents

Product Description 1-5Emp. 6-14 Emp. 15-200 Emp.
First Aid manual 1 1 1
Accidant record book 1 1 1
Instrument kit in unit box 1 1 1

(12) pack safety pins
(1) spinter tweezers
(1) pair scissors

Pressure bandage, 4" sterile 2 2 6
Plastic strips, 17 x 3" sterile 12 16 32
Gauze pad sterile, 3" x 3" 12 16 32
Triangular bandage 4 6 6
Adhesive tape 1" x 5 yds. - 1 2
Tubular dressing w/applicator - - 1
Fingertips large sterile - - 10
Knuckle bands sterile - - 10
Peroxide 100 mt. 1 1 1
Adhesive tape 1/2" x 5 yds. 1 - -

Pair latex gloves 1 1 1
Model No. of Box Dimensions Univ/

No. Employees w' x R" x D" Box Each
PLASTIC

SD796 1-5 75 x 5 x 35 10 $15.61
SD797 6-14 10 x 7 x 3 16 20.87
SD738 15 - 200 10 x 10 x 3 24 45.27
METAL

SD79¢2 1-5 75 x 5 x 3 10 $27.85
SsD8oo 6-14 7 x 10 x 3 16 33.11
SD801 15 - 200 0 x 10 x 3 24 50.53
BULK REFILLS

SDB02 For 1 - 5 employees $12.16
SD803 For 6 - 14 employees 15.61
SD804 For 15 - 200 employees 29.58

804

T35208

NORTHWEST TERRITORIES FIRST AID KITS W/
Optional items not included in kits, should be ordered separately. -

Component Contents

Product Description Kit #1 Kit #2 Kit 43

First Aid manual 1

Accident record book

Latex gloves large (1 pair)

Instant cold pack

Emersafe pocket mask / one way valve

Fabric adhesive strips 3/4" x 3" sterile 5 100 100

Fabric adhesive stnps 1" x 3" sterile 5 100 100

Gauze pad 2" x 2° sterile - 12 12

Gauze pad 3" x 3" sterile 6 6 54

Pressure bandage 2" sterile - - 6
<]
6

[
VOO -
W

oo
™~

Pressure bandage 3" sterile -

Pressure bandage 4° sterile 1

Field dressing 6 sterite -

Pressure bandage 6" sterile

Combine pad 7 1/2° x 8" sterile

Combine pad B® x 10" sterile

Eye pad oval stenle

Double adhesive strips for eye pads

Elastic bandage 3" x 5 yds.

Elastic pressure bandage 6" sterile

Gauze bandage 2" x 5 yds.

Gauze bandage 1* x 10 yds.

Adhesive tape 1* x 5 yds.

Esmarch bandage 1 box

Safety pins assorted 12

Antiseptic sachet Benzalkonium 6

Antiseptic green soap 50 ml.

Eye wash 8 oz. sterile - .

Eye dropper - .

Eye bath - -

Eye shield - -

Tongue deprassor LW. - -

Tweezers 3 1/2° 1 1

X-fine splinier tweezers 4.5" - -

Scissor angled lister 1 1
1
1

e D e = NN =
) _.4—0‘_.mumu\. I3, 3 P

- =
N

Wire splint 3 5/8" x 24" -

Scrub (nail) brush -

Kidney basin stainless stael -

Steri strip skin closure 1/4" x 3" - -

Triangular bandage 2 3
Ammonia inhalants - -

Bum Free dressing - 12
OPTIONAL ITEMS

Blanket, 100% woo! - -

*Wood splints (set of 6) - -

*Bum Free emergency burn trauma kit
“Collapsible stretcher - -

Model No. of Box Dimensions Unit/
No. Kit L" x W* x D" Box
PLASTIC

SD805 #1 10 x 10 x 3
METAL

SD806 #1 10 x 10 x 3
SDB07 K2 155 x 12 4.5
$D808 #3 145 x 16.5 x 6.5
BULK REFILLS

SD809 For kit #1

SD810 For kit #2

sDs1 For kit #3

\\gk R - R R I SN 3 O R

®
2
~
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OPTIONAL ITEMS
Model No. Description

I

:

SE082 Blanket, 100% wool, 54" x 90" 208
SEQ77 Wood splints (set of 6 assorted) T
SD8s7 Bum Free bum trauma kit ~

SC408 Collapsible stretcher .

v

A

Blanket: 100% red wool. 54" x 90", . rxge, 3 x 10, T2
Wooden splints: Sets of six assorted sizes; 2 ofleaChi azrd::' w'?m a load w
Collapsible stretcher: Fibre reinforced vinyl, fire ré ~

of 400 Ibs. In carrying case. -




Cost Estimates

Scenario 1

Total Replacement

Scenario 2

Water & Sewer for Various Lines

W/M Length (m) SMLength [ W& S [WOnly [ SOnly | UnitCost | Extension W&S W Only | SOnly [Unit Cost|{ Extension
Start AV |End AV 200 mm [150 mm_ |150 mm (m (m) (m) (m) ($/m) (%) (m) {m) (m) $/m) (%)
WTP 2 205.1 205.1 205.1 205.1 $1,927 $395,228 $0
2 3 118.3 118.3 118.3 118.3 $1,927 $227,964 $0
3 4 93.3 93.3 $1.717 $160,196 $0
4 5 86.6 86.6 86.6 $1,927 $166,878 86.6 $1,927 $166,878
5 6 415 415 415 $1,927 $79.,971 415 $1,927 $79,971
6 7 415 41.5 41.5 81,927 $79,971 41.5 $1,927 $79,971
7 8 229 229 229 $1,927 $44,128 229 $1,927 $44,128
8 9 296 296 29.6 $1,927 $57,039 29.6 $1,927 $57,039
9 10 46 46 46 $1,927 $88,642 46 $1,927 $88.642
10 11 83.8 83.8 g3.8 $1,927 $161,483 83.8 $1,927 $161,483
11 12 786 78.6 78.6 $1,927 $151,462 $0
12 27 86 86 86 $1,927 $165,722 $0
27 28 69.2 69.2 $1,717 $118,816 $0
28 8 91.1 91.1 911 $1,927 $175,550 $0
3 21 70.7 70.7 70.7 $1,927 $136,239 $0
21 30 41.8 418 41.8 $1,927 $80,549 418 $1,927 $80,549
30 29 60.7 60.7 60.7 $1,927 $116,969 60.7 $1.,927 $116,969
29 6 66.8 66.8 66.8 $1,927 $128,724 66.8 $1,927 $128,724
11 32 91.1 91.1 91.1 $1.542 $140,476 $0
32 33 913 91.3 91.3 $1,542 $140,785 $0
33 34 88.1 88.1 88.1 $1,542 $135,850 $0
34 35 39.8 39.8 39.8 $1,542 $61,372 $0
35|STP 60 60 60 $1,542 $92 520 $0
Stage 1a
Total 1333.5 323.4 1541.3| 1541.3 162.5 370.3 $3,106,532 521.2 0 0 $1.004,352
tage 1c
22 20 105.2 105.2 105.2 $1,927 $202,720 $0
25 23 98.3 98.3 98.3 $1,927 $189,424 $0
21 20 48.2 48.2 482 $1,927 $92,881 %0
20 19 76.45 76.45 76.45 $1,927 $147,319 $0
19 18 242 242 $1,717 $41,551 $0
18 17 50.9 50.9 $1,717 $87,395 30
17 16 80.4 80.4 80.4 $1,542 $123,977 $0
16 14 83.2 832 832 $1.542 $128,294 $0
14 13 78.2 78.2 78.2 $1,542 $120,584 $0
13 12 233 23.3 23.3 $1542 $35,929 $0
13 23 98.2 98.2 98.2 $1,542 $151,424 $0
23 21 70.3 70.3 70.3 $1,542 $108,403 $0
Stage 1b
Total 633.35 203.5 761.75) 328.15 75.1 433.6 $1,429,903 $0
Totals 1966.85 526.9 2303.05| 1869.45 2376 803.9 $4,536,435 521.2 0 0 $1,004,352
Unit Costs ($/m) Unit Costs ($/m
W&S Replacement| $1,927 W&S Replacement| $1,927
Water Only| $1,717 Water Only na
Sewer Only| $1,542 Sewer Only na
RAPROJECTS\DRAFT\8574B\TEXT\REFPORTS\LINKS WB2 P1
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Cost Estimates Scenario 3 Scenario 4
Water Only with Min. Cover Various Pipes Replace Sewer Main where Poor Flow
WM Length (m) S/MLength | W&S | WOnly | SOnly [UnitCost| Extension | W&S | WOnly | SOnly {UnitCost} Extension
Start AV [End AV [200mm [150 mm [150 mm (m)| (m) (m) (m) ($/m) ($) (m) (m) (m) ($/m) (%)
WTP 2 205.1 205.1 2051 $0 $0
2 3 118.3 118.3 118.3 $0 $0
3 4 933 $0 $0
4 5 86.6 86.6 86.6 $1,550 $134,230 $0
5 6 415 415 415 $1,550 $64,325 $0
6 7 415 415 41.5 $1,550 $64,325 $0
7 8 229 229 225 $1,550 $35,495 $0
8 9 296 296 29.6 $1,550 $45,880 $0
9 10 46 46 48 $1,550 $71,300 $0
10 11 83.8 83.8 83.8 $1,550 $129,890 30
11 12 78.6 78.6 $0 78.6 $771 $60,601
12 27 86 86 $0 $0
27 28 69.2 $0 $0
28 8 91.1 911 $0 $0
3 21 70.7 70.7 $0 $0
21 30 41.8 418 418 $1,550 $64,790 30
30 29 60.7 60.7 60.7 $1,550 $94,085 $0
29 6 66.8 66.8 66.8 $1,550 $103,540 30
11 32 91.1 $0 $0
32 33 913 $0 $0
33 34 88.1 $0 $0
34 35 39.8 30 $0
35|STP 60 $0 $0
Stage 1a
Total 13335 3234 1541.3 0 521.2 0 $807,860 0 0 78.6 $60,601
Stage 1o
22 20 105.2 105.2 30 $0
25 23 98.3 98.3 $0 50 $771 $38,550
21 20 48.2 48.2 30 48.2 3771 $37,162
20 19 76.45 76.45 30 76.45 $771 $58,943
19 18 24.2 30 $0
18 17 50.9 $0 30
17 16 80.4 80.4 $0 $0
16 14 832 83.2 30 30
14 13 78.2 78.2 $0 40 $771 $30,840
13 12 233 233 $0 $0
13 23 98.2 98.2 50 $0
23 21 70.3 70.3 30 $0
Stage 1b
Total 633.35 203.5 761.75 $0 $165,495
Totals 1966.85 526.9 2303.05 Q 521.2 0 $807,860 0 0 78.6 $226,096
Unit Costs ($/m I Unit Costs ($/m
W&S Replacement na W&S Replacement na
Water Only| $1,550 Water Only na
Sewer Only na Sewer Only| $771
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Cost Estimates

Scenario 5
Replace W & S Mains from AV20 to AV22

W/M Length (m) S/M Length | W& S W Only | SOnly |UnitCost| Extension
Start AV |[End AV {200 mm [150 mm_ {150 mm (m}) (m) (m) (m) (3/m) ($)
WTP 2 205.1 205.1 2051 $0
2 3 1183 118.3 118.3 $0
3 4 933 $0
4 5 86.6 86.6 $0
5 6 415 415 $0
5} 7 41.5 415 30
7 8 22.9 229 $0
8 9 29.6 296 $0
9 10 46 46 $0
10 11 83.8 83.8 $0
11 12 78.6 78.6 $0
12 27 86 86 $0
27 28 69.2 $0
28 8 911 91.1 $0
3 21 70.7 70.7 30
21 30 41.8 418 $0
30 29 60.7 80.7 $0
29 6 66.8 66.8 $0
11 32 91.1 $0
32 33 91.3 $0
33 34 88.1 $0
34 35 39.8 $0
35(STP 60 $0
Stage 1a
Total 1333.5 3234 1541.3 0 0 0 $0
tage 1b
22 20 105.2 105.2 105.2 $1,927 $202,720
25 23 98.3 98.3 $0
21 20 48.2 48.2 $0
20 19 76.45 76.45 $0
19 18 24.2 $0
18 17 50.9 $0
17 16 80.4 80.4 $0
16 14 83.2 83.2 $0
14 13 78.2 78.2 $0
13 12 233 233 30
13 23 98.2 982 30
23 21 70.3 70.3 30
Stage 1b
Total 633.35 203.5 761.75 $202,720
Totals 1966.85 526.9 2303.05 0 0 0 $202,720
Unit Costs ($/m
WA&S Replacement] $1,927
Water Only na
Sewer Onl na
RAPROJECTS\DRAFT\985748\TEXT\REPORTS\LINKS . WB2 P3

11/06



N1 UYL i ra o I

W L PSR S |

‘_i
Northwest . )
Teriteries Keewatin Region

From: Joe Hidalgo, P. Eng.
Project Management
Department of Public works and Services

Fax Number: (849) 645-2116
Phone Number. (848) 645-5013

867
Date: &7; 9,3/ /?fp

TO: K rrle CueHTyER. ) ya i .
Company: ,D/ oo A &us‘qcr/zug_ LD, )g,?éow/w/pd_:; A7
Fax Number; (557) F73 - 33215

Total Number of Pages Including Cover: /

Your Reference: | i,/ F# frces .é;. Nvotte. SoldoSrvrscor .

Message:
/4‘444 ez r )46? /?voz;? )%4/7[ y»« lerere /7¢£f74_'j¢.
Our //406 WL ‘/e/"-/éffq/‘ e o w,;?‘/ﬂ’—u Ol
Llomecy Lol] Locowse % oo weatier HKere ag

ale g
Jee

The Original of This Fax Will Not Be Sent Unless Requested
Government of the Northwest Termories, Rankin Iniet, NT, X0C 0G0




(o ABUCTAWT

TANVUK SIFEDIVISICN LIST OF UMIT PRICES t
RAZIKIRUILET UNIT PRICE COUITRACT APPENDIX D -
Phase 3, 1998 SCHEDULE OF QUANT(TIES AND RTL Sanajiil Kudhk 1
UNH FRICE TARE Prget ol Tender Exi.  Tender  Exl Tender _Ext. A
{iEN - [ PAYMENT €31 iy unIT e ET] oNiT | TR
HO | DESCRIPION CLAUSE | QUANNTY | UNIT | PRICE EXIERSION TRICE EXTENSION PRICE EXTENSICN PRICE | CXTEWsion ~
LT Parl A - MAalns & Servican (Sts. 7 6 8) &
Al |Rock Excaralion, I Req'd o2} 1o cum 360 $9 000 $140 0D 114,000 0D 17000 L7 0w ;g
161t o
A2 [Mrewast inspecion, i Heg D221y 1 LS $1,000 $1.000 IA.50D O 38,500 00 ' $3.000 &0 o000
(62 x
AY |Aop FDemob toe Rock Excavalion | Reqd Q224 1 1S § 4000 Lo X1t} 14.800CO $4.800.00 $5.00000 $5,000 CO 125.un0co 1250U0 00 r...
163 K-
A4 {Rock Locoling/Verdcaboa azis 50 m S 5 S0 51500 $9.600 00 15 50 $1.520 00 oy
164
lw. AS | inatal 200nun Jia Walemmivn 026106 650 m 16% $1h3,900 $450 0O $297.000 00 t20enn 114,640 0 165060 LHOH 20D nn !
Qurenon Tiendh 131
ruw_ AS lluslell 200mm dg Vialear aln 02665 35 m [{4] $5.715 31450 00 $15.250¢0 $247 00 RG4S CO $330 00 111,350 ga
Snple Kaln 137 ’
lv AT |lnnak 20rm da Sanlary Sewer 02657 ]| m 165 357,015 {4=0 cn 3152,950 00 3204 CO $71.G604 00 316502 3}5972 91500
Cummen Teench 1.3
qu. A3 [Imilal 150may dis SanTary Sewy s 273 m 165 $45048 $45000 $122.85% 00 $0¢ CO 15%.672 00 165 0 145015017
Cormon lench 131
~3{ A9 [Inuall 1201 da Sawilery Sewer m256? 5 m 165 191 1450 00 $2.250.00 $403 00 $2.04v 0N $440 00 1162000
Shgle Man 131
|v A10 [Sugpy 200en HOPE Sewerfy/aler 0166GEV]687 1.016 m 210 $719.650 $128.00 $£133.888 GO 437515 $1R3,205.9n 1127 62 $133.1969 L1
N 1.23 -
\y A1 |Sopgly 1S0nm HOPE Seacs 2657 218 m 135 $7,50 $99.00 $27.52200 312170 333143260 ¢ §°6 40 $76.910 10
132 - '
A2 |Suppvy Access Yaurs Q2135
-AV33.18 [ ] 1 LS 40003 $40 000 $37,000 00 $37.000CD $39.447.45 3$39,447.45 $34,721 0D 33977102
-2V 93-19 i LS 40000 %40 000 332,002 00 $33.000CD $315,203.38 335,203 )8 $35,252.80 235,252 &C
- AV 93 20 ' LS 40000 $22.00 345,000 00 $4¢6,.000 0O 343,063 73 $49.C63 29 150479 co $50,479 DD
SAV LS 2t | Lts 4000C 54200 $46.000 0D $46.000CO $49.53265 $49.512 65 350,259 CO $50.2%9 00
<AV 98.22 1 1Ly 42000 340,000 $437.000 00 $37.000 00 $33.605 69 $18,606 G9 $38,278 90 £3a.276 90
- AV 931} 1 LS. 40000 340.000 343,000 0D 344,000 G0 $46,824.79 546,824 79 34188250 EA1.847 50
.\ - AV IIWAP 1 LS 33000 11,010 $39,000.00 33300000 $41,212 %3 §é1.212 09 £36 33300 $£36.333 00
‘. A1) |Sieply & Inslet Latdos cn Ave 34-110 D43 07725 0 Eazh 402 98,000 1660 00 $17.20000 $227 20 £5.514 00 308 0O £G IR0 O
an) 95 110 95-17 1472 .
AT4 [Lysial Arcess Vauts nyr?s 7 Each 9000 363,000 $10.0C0 00 $70.000C0 17,3428 t20.000.02 $6,600.CU 346,200 00
143 —
A15 [Ovel-escevalion (il 1equ), (172731 100 cum | 1)) £9,00 $16 50 3$).650.00 31000 £1.00000 311 00 ¥t 1onono O3
142 -1
ALG |Giawlar Bechtil {Load Haul and Mace) o111 Aon arm is 48,000 $58 €O $73.20000 31600 36,400 00 1700 $A.H0D UD vc
[ vequired 145
AT [Crushied :_a..a Graval (Grpply mnd Instat) 01221 m aim 50 110,000 p7000 $14 00000 1611 LY §10U0410 12200 ACD GO
( amguied) 146 : - v,
A8 |Aleen raorDemobiliration 21500 1 \_rrm 250200 £750.0C0 00000 §5conn00a | s208.8%0U0 §208,85200 :m/.:ﬁ. 13 4862 101 5]
S 14 &\l.. | o = i
Sublolal Parl A - Page 1 A" $1.102,850 1 £1,/02.160 00 11,079,545 1€ | $1.262.21933 77
(& -
HUWK SUDOIVISION LIST OF UMY PRICES L i i
RATWIN INLET UHIT PRICE OCHTRACT APPENDIX D i dted] m
Phase 3, 1978 SCHEDULE OF QUANTITIES AND '
- LT FRICE TABLE Page 7ol 6 )
__E; [ PAYRENT €ST. Ut | &
NO. OESCRWTION ; CLAUSE QUAMTITY | UMIT | PARICE mh_m...—.u__o.z...l T
\_Q 17/ Part A - Malng & Services (Sls, 7 & 8) BN
¥ A9 |install 100mm dia VWaler Service Candes 07565 £90 n 200 $133.¢00 $315.00 $217,352.00 321904 £15),13760 fl43ac Y3 LIt~
Piga efw 1.15mm drs wals aemnoe prpes 131%
220 llralatl I5%ram b VWaker Servrze Canier 02683 40 mn 250 $10.0c0 $315.00 $12,60000 121904 JA_TE] (O Y4300 FL.I70 00
~ F.pe clor 1-25mm iz and 1-5Imm dia waler sentze pipes 131
_ A21 st 1ICAmm dia Sever Senice 0265 650 m 200 $138 con $31500 $217.3%0cCc0 571904 FI151, 137 ¢0 Sld43cCO | L LGS T

=1 ==t

o -



AW WA L 88 W A a

'
b N ‘
(orrsut7/W) R7L Sany. Kupel K
131
A22 [Instal 1%5avn dia Seaer Sentoe 02565 4a m 200 $4.000 $31500 $12.6C0.00 $219 04 £3.761.60° 1143.00 $%./20 5D
1319 1
523 [Supet) 25mn VValer Servem Pipe 02265 2016 m 2 34,182 $100 $2.074.00 $na $2.509 54 3187 $38258 1
132 - - -
A24 |Stoply SOnm Water Scovice Pipe 02885 4 m. 10 $400 $4 00 3$1€0CO $597 3238 80 $290 L1600 |y
132 L e 2
A5 |Supgiz 100nm Waley Servcu canber pipe 02665 6950 ™ 80 $35,200 $51 00 $3%.190 00 $353.55 $243.949 50 $52.%0 $36.63200
132 ]
A16 |SuppYs 150mm Viates Semce canicr pipe 12865 n m 100 $4,000 $7) 00 $2,840 00 8104 00 $4,160 co $71.90 $2.560 b !
132
A7 [Stpply 100mm HDME Stvxy Kenase 01B4S 6%a m [0 159,200 15) 0n $35,)90 on 1301 45 $208.c00 50 $52 8D tics9rco 0
132 .. .
A28 | Suprcy 150mM I IOPE Sawer Service 015665 <« . 100 34,000 37100 $2,840 00 310400 14360 CO £71 50 $2,660 CO a__
° 1312 -
21 [Supply and Insta¥ Connectinn .,_ “\ ) ;\5 ' 2 1{53 @ N 5000 $110,000 $3.990 00 §87.780 00 32,701 62 159.435 20 s11.000 00 3242 000 00 )
Fo sradcen 1n ernting lovecs b I«tn.\rﬂ— 1”2 V _ . VT .
Snbtolal Pail A - Page 2 inlf L |IFP..__'__. i : B | $516,748 $81%.91400 $8A2 T3 M I BA) A e
Total Parl A L cemiT . - ATe B =C" 51,619.798 $2.328.134.00 31922197 10 ST 505
\&.,.\\ \\\ Part B - Services for 515 £ & 5 {Provisional)
83 |InyaN 100mm. dis, Yisler Senice Camer 02685 B85 m 200 3117000 $19D0.00 $165.15000 $)7300 $153,1ns 00 514300 112635500
Pipe ofw 2-75mm da waler senace fipes [N |
031 [Install |DOmN &a Sewer Senvize 02665 BES m 200 $1477.000 $150.00 $168,1:0 G0 $1/3.00 s153,105 vO 514300 11 26,555 00
131
832 [Supply ISren Wales Semvice Apa 01655 20U m 2 $4.068 $1.00 $2,034.00 $1.26 $2,562.83 $1.87 $3.803 5R
° 1.3.2 -
033 {Supply 10Cmm VWales Seivice cantler ppe 026€5 B85 m 80 $10.600 35100 $45,125.00 s122.1 $196,744 3% $52.60 146,728 09
132 - L
B34 |Swply 1C0mm HOPE Seavs Service 02¢65 1.5 m 80 $10,800 $31.00 $45.33500 $60.78 $53,793.30 £52 80 $46,72R (30
132 - . T
B35 [Steply and Inst2ll Conneclica 02(65 3 [ 5000 $165.000 $1L00000 2363 000 00 $3.601.60 $125,452 g0 §8.437 .50 294,927 %0
Tosemces ity exislirg bauses 132 S L P2
Total Pail B - Services {Provisional) "o $=64 668 0V 37191,60400 3284760 23 1645 V)7 U0
Tendes Sumrmary
[TotalPaiT A-Mains & Services (Sleels 7 &8) o — T 7T T FE[ sienan® $2.326,134 00 31.521.197 10 [ 1103501
|Tolai Pad B - Seivices Streeis 4 & b (Provitionsl] v O] %iieamd SEREITCLT) ¥04.769 2 §545,907 03
L, | PAI69 49 L L
Total Teader “CT 0 E| $1.194.456 &0 12119728 00 32.6CG.951 39 BRI
B camlhi
L g 5 e 1)
GST T% x..m..\.m.._ $160.617 62 1218381 65 1182,497 02 $17086327 F.
| . 3
Tulal Tender (including GST) “ET¢F $2.455.078.62 $).302.140.66 31,769,444 41 3:.611.761 (G ._M
N
L !W ) e —
Qv £if M fa ¢ £ 07— 2
] i
i
[
v
m
]
;
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CorkuTANT 2L

AZD JInei 1Sinim da Waler Senice Camer 02685 10 m 250 $35 000
e chv |- 25mmda and 1 SSmmda waler servic 1.31
AZ1 frola)l 10 da Sewer Service 02665 610 m 200 $122000
131
AZ? linchall 150nm do Saver Senice 02685 140 m 200 $25,000
134
A23 |Stpply 25mm Waler Servce Pips Q2688 1,50 m 2 $3.065
122 T
AZ4 [Syyvy Mrrm\Veter Servee Fpe 02665 10 m 10 41,200
132 -
A25 [Sipgly 10Qurn Waer Senfca coider pipe 2606 Gl " an 343,800
13.2 ==
A26 [Supgdy 150n1n Walw Senice cainies upe 02665 199 m J00 314,000
132
227 Sy 1I0CaMm I DR Sewe? Sennze 02665 G110 m 80 $4a
to2 —
A28 |Syvly 130mmHOPE Scatt Snnioe 42665 140 m 100 114,00
132 N
A29 [Sipply and Insleit Coniedion 01665 70 P S0v0 $140,000
10 stnvicws in iglirg hoses 132
Sublolal Pari A -Page 2 “H" $577,066.00
Tolal Tender "GTe"H ="} $1,831,441.00

GST

Tolal Tender (including GST)

1% X"r="J" $128,200.87
.._.+.....~ $1,959.641.87 _

pA- #

31500 $14.J0000 §215.04
5115 ¢o $192.150 C0 $212 04
$315¢0 $44,)C0.C0 321204
3100 5153300 $t23
34 0D 3560 G0 $4.58
$51.Cc0 $31,10 00 3255 N8
$71.00 $9.940 L0 $89.93
351 00 33L.1)000 $266.47
$71.00 3994000 $83 93
3292000 $111,72000 $3.25) 60
$668,413.00
$2,460,025.00
[C3iR0175]
[(F2asseTs)

D \\E.. (c

St A/
$30.665 60
313361440
§30,565 €0
3188559
364120
115h.086 30
112.590.20
n2.54070
$12.550 20

193.044.80

785,945 49

$2.163,441.83

$151,440.93

$2.314,662.76

$1£30D
3$143.00
3t4300
3197
$299
452 00
$7150
152080
$71 %0

38,237 LO

Fodepk
$20.020UD
$87 230.90
$20.02009

$2.8657)
m.uD.n. oD
2 2ene
110,010 0o
3J2208¢C0
tio0tvovy

$250.250 (i

~ §552.456.71
3193247377

$135,273.16

$2,067,746.93
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C~reSLLE T, ﬂ\w> \a\ Tt Ak
FUVUK SUBDIVISION LIST OF USSIT PRICES AU \r\ p\ﬂ [~ : e H
RANKIN INLET UNIT PRI CONTRACT AFPENDIX D a
Phase 5,2000 SCHEDULE OF CRIANTITIES AND RIL Sanznt Kudiik o
UNIT PRIGE TASLE PayeSdé Tender Ext. Tendes Ext. Teuder Bt
TEM PAYIAENT EST LNIT URIT UNIT LNIT
MO | OESCHIPTION CLAUSE | cuaniay | untr PRICE EXIENSIUN PRICE EXTENSION PRICE EXTENSION _ | PRICE oxTensos f
Parl A -Malns & Services (513, 1 & 6) ,
At {Itock ExcavHion (| Reqd 01211 100 ocum ¥£0 18,000 140 00 14000 00 17 0 ey
161 t
AZ |Pidiast tiapacion K Reg'd 027%1 ] LS 341,000 14,050 8500 00 85V0 0N LI seu(f
162 [¢
A3 |Mob 7 Demob oy lade Excavation, M (teqd oni 1 LS. $ 4000 $4.000 4800.CcO 4s00c0! so00CO 50040 00 5%00 00 5003
1.6.2 i
A4 [Rork LocelngNVarfcation 62211 [1-2] m $ -1 $3,200 1500 9600 OU 550 523 (Y
1.6.4 1
AS {Hstsy 200mm gl Waleeman 01660 150 " 165 $121.150 45000 33750000 208 QU 153000 0O 16500 yryeng !
Cumyreon Yrench 131
A |ins!isd IG0mm. A Sanday Sewet QLERT 225 [} 165 37,115 45000 10125000 204 CO A5900 02 165 0D 3Nt
Coitinan Trench 121
A8 (Inshd 152mm da Sardary Sewer 0767 48 m 165 372,210 45000 197100.00 20400 83352.00 165 0O 73771010
Common Trench 138
Ag linsiall 150mm dia. Sanllay Sswer 02667 52 m 165 33 590 45000 2340000 408 00 21216 00 13000 17160¢
Sirg'e Main 132
A10 |Supply 260mm HOPE SeverVWaleq 0265602667 972 m 210 $204,120 13200 128334 00 i75.30 17039) 6u 12760 123027 &
133 Tre—— -
AL [Suppl 15Imm I IDPE Sever 01567 490 "m 135 $65,1%a 102.00 49380 .00 130.95 64165.50 95 80 A2432(
132 T s
A12 ISupply Aress Vaulls 02725
-AV 025 141 ] LS 40000 340,0uD 39000.02 335000.00] 4081065} < 40810.065, 3773390 J7719¢
- AV00J6 1 LS. 4U0G0 340,000 41600.00 41020 00| 42698.21| 7 42698 9} 40540.50 40530 !
- AY 0037 h] Ls 40C00 $40.000 46000 00 46009 00| 48288.89) - 48288.89 52707 G0 G2707(
-AY 13 1 Ls 40000 §40,000 350C0.00 3500000} 36721.29) .7 3672) 29 39552 70 3955z 7
- AV 0033 1 Ls. 40000 $40.0U0 3600000 36000 00| 3749569] - 137495 69 35491.50 asq0lt
- A7 QU 40 ! LS. 40000 $40,000 46000 00 46000 00] 48748 69| ~ 48744 62 49868 50
- AY 0041 1 LS. 40030 340,000 3900000 39030 00| 4)035.05|~ 41035.05 424A4 10
Al4d |instadl Aocess Vaulls 07725 7 Crch 9000 $8,000 10000 00 70000 00 2000.00 4300000 BE6J0 VY
142
A15 |Over exzavalion (1eqd), 62221 100 tvn. 10 31,60 16.50 165000 1000 1000 CO 11ae el
142
AlS |Granulat Baz kil {Load Hid and Flace) 0z2n1 240 cum 15 £$9.600 £a 00 1392000 1600 IR40 QN 16 50 a2eug
(H 1equirey) 1.45 ml,
217 |Cruihes Rusd Graxd [Supriy and iraisy) 2221 140 w.m 50 $12.000 70 60 16800 O 16 00 384001 2200 sonpi O
(M 1equiga} 140 L1
A18 (Mohtiralor/DemcbiValan [ AR ] { [ 8 1150,000 1150000 124300.00 12430000 3200000 32000 00) 199637 52 15537 ¢ m..
24 : . R
Sublolal Patt A - Page 1 K 31,137,795 1 1,332,104 00 3 914524 27 B0isCcEt )
|- S s - D
z
MUVUK SUBDIVISION LIST OF UMt PRICES
RAMAIN IMLET UNIT PRICE CONTRACT APPENOIX D
Phase §, 2000 SCHEDUL E OF QUANTITIES AND
UNIT PRICE TABLE Page 8ot -
NEIA PAYMENT EST. GHm 2
13 OESCRIPTION CLAUSE QUANTITY UNIT PRICE EXTENSION »
Parl A - Mains & Sejvices (SIs. 18 §) =
AP |Instal 100 dia Wialer Seivice Camrz 026865 20 m 20N 384000 315.00 132200.00 21y 0u 9194L.LD 149300 GOt
Pipe /o 1-25memn ia. wiler senvice pipes 13
AZO linsta!l 150mm. d-a. Wale: Senace Catlied C1565 250 - _ 250 162 500 31500 JB7150 0D 219.00 5475000 14300 R Ll
| Plpech 1-35mm dla snd 1-S0mm du. waler servioe prp 121 |




d

ww 40T

CoprSULTANT™

A21 |insia? 100rtvn dia Sewer Setnce 02563 470 m 200 $84,000
1.31
A22 [Instad 150mm Uin Sewer Swivks 02483 250 m 200 $50,000
121
A23 |Supply 25mm YNater Service Ppe 07665 1,923 m 2 32,650
1.32.2 ———
A24 |Suppy SUmMmM Wales Servioe Prpe 02085 220 m 10 $2,500
13.2
A2S [Supsly 100mm Viater Senlca caider pipe 02655 420 m 80 $33,600
1.3.2
AT6 |Supply 151mm Waler Service caries ppe 02555 250 m 100 $25,0Q0
123.2 e . e
A27 [Suppy 100mun HOPE Sevar Serwice 02665 420 m 80 233,600
132 -
A0 |Sypy 150mm HOPE Sewer Servce 02665 250 m 100 325000
1.3.2 -
A29 [Supply and Inslall Cormeclion 02655 24 ca sU00 $120,000
____{To weraoes In eslsiing bouses 132
|SublolalParl A - Page 2 $522,.850
Total Tender K e L= 11,660 645

GST

Tolal Tender (including GST)

TENDER SUMIMARY

fu- S

Yolfal Tender (Including G3T) Phase 3 {fiom Page 2 of §)

Tolal Tender (Including GST) Phase 4 {{tom Paga 4 of €)

Tolal Tender {including GST) Phase S [from above)

TOTAL TENDER ALL PHASES (including G5T)
TOTAL TENDER ALL PHASES (Excluding GST)

X ..§..u..z.._ $116,2¢5

worw ([ iipems]

~c: Hw
fnd
v o .

e[

"e'N"[ 81,776,830 15 |

* $6,191,610.64

11

§ 5.786.552.00

LOCAML

NORYHERN
OTHEN
TOTRL

UIF Loca!
BIP Naorlhew

Adjusted Tender (Excluding GST)
Adjusted Tender (including GST)

Vaglls
Mains
Services

R7Z

31500
31500
100
4.00
5) 00
7300
51.00
7100

399000

132300 00
7875060
132500
1000 00
21420 00
1275000
2142000
17750 DO

95760 00

) 550,515 00

[s 13871400
[3 " z,850,02675]

$  1,981,619.00

138,714.0)

S 21703400)

48,112,089 af

3 2.59).392¢00

$ 1,132350000
$ 23.770,742.47
$ 2,678.149.5]
$ 1,58),39200
$  (226.50000)
$ (565610.37)

«..m.uaa..mma.au- '

$ 7,264,530.27

$ 98].000U0
$ 67536500
$ 24315200
3 1.9055180D

SAYASI 1T s Lin

21900
2)8.C0
132
526
21343
9).89
216.78
22219
3251 60

91980 00
54750 00

1749.00

131500
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