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Material Suppliers 

SPECIFICATIONS 

I The list of material suppliers we intend to use on the Work is as follows: 

I 
~ 

I 
I 
I 

Material Supplier 

Geotextile ------------------------------
Gabion Baskets ·----------------------------
Cofferdam ------------------------------
Diversion Pipe ____________________________ _ 

Culverts for main road. _________________________ _ 

Other: 
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Labour and Equipment Rate Schedule 

SPECIFICATIONS 

I The rates for the labour and equipment we intend to use on the Work is as follows: 

E 
ft 
m 

Labour/Equipment Hourly Rate 
($ per hour) 

Standby Rate (if applicable) 
($ per day) 
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Clinton Creek Channel Stabilization (Stage 2) SPECI Fl CATIONS 

Schedule of Work 

FOR: CLINTON CREEK CHANNEL STABILIZATION {Stage 2), 

ABANDONED CLINTON CREEK MINE SITE, YUKON TERRITORY 

Percenta::ie of Work Completed 
Items of Work Start Date 

0% 25% 50% 75% 

1) Mob / Site Preparation 

2) Material Processing 

3) Lake Diversion/Siphon 

4) Channel Grading 

5) Gabion Drop Structure #2 

6) Gabion Drop Structure #3 

7) Gabion Drop Structure #4 

8) Gabion Drop Structure #5 

9) Gabion Drop Structure #6 

10) Waste rock side slope 
grading 

11) Site Cleanup I demob 

Completion 
100% 

CONTRACTOR'S PROPOSED COMMENCEMENT DA TE _________ 20 
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Estimated Material Quantities 

Item Descriotion Quantitv 
Total Leftover New 

Required from 
2002 

1. Gabion baskets 900 370 530 (0.5m x 1.0m x 3.0m) 

2. 
Gabion baskets 40 0 40 (0.3m x 1.0m x 3.0m) 

3. Non-woven aeotextile 4180 1672 2508 
4. Gabion fill 1600 0 1600 
5. Channel rip rap 1000 0 1000 
6. Channel fill 1600 0 1600 

7. 
Waste rock pile - side 

9000 0 9000 
slope aradina 

8. 
Spenax Pneumatic 

2 0 2 
Staple auns (purchased) 

9. Culvert pipe (600mm ID) +/- 250 0 +/- 250 
10. Culvert pipe (200mm ID) 60 0 60 

SPECIFICATIONS 

Unit 

# of baskets 

# of baskets 

square metres 
cubic metres 
cubic metres 
cubic metres 

cubic metres 

Per gun 

Lineal metres 
Lineal metres 

5 





Government of Yukon - Energy, Mines and Resources 
Clinton Creek Channel Stabilization (Stage 2) SPECIFICATIONS 

SP:1 CLINTON CREEK CHANNEL STABILIZATION 

1.1 

1.2 

1.3 

This Specification covers all aspects of the channel stabilization work. 

General Information 

The purpose of the work is to mitigate the potential for a breach of the outlet 
from Hudgeon lake which could result in flash flooding in the Clinton Creek 
Valley downstream of the mine site. The work involves stabilization of the 
Hudgeon Lake outlet (completed in 2002) and the Clinton Creek channel 
downstream of the lake outlet. 

Description of Work 

The intent of the work is to stabilize up to 350 lineal metres of the Clinton Creek 
channel downstream of the Hudgeon lake outlet. Downstream of the lake outlet, 
approximately six gabion drop structures will be constructed (Drop Structure No. 
1 was built in 2002) to flatten the grade of the channel, which will reduce the 
erosion potential. The drop structures will serve as grade control points and will 
be constructed using PVC coated gabion baskets filled with clean rock. The 
existing channel will be filled and shaped as required to construct the drop 
structures. Downstream of the stabilized area of the channel. the waste rock 
side slopes will be flattened to reduce sloughing. 

The work in the channel shall be constructed under zero flow conditions. A 
minimum flow of 0.2 m3/second from Hudgeon Lake shall be diverted around the 
work area. The work should proceed in a manner that flow can be temporarily 
increased or re-instated into the channel to account for increased flows from the 
lake resulting from precipitation events. The water elevation in Hudgeon Lake 
must be maintained between elevation 411.0 and 412.2 metres. 

Laws and Regulations. Health and Safety Plan 

All activities shall be conducted in accordance with all applicable Federal, 
Territorial, and local laws and regulations. The Government of Yukon (GY)­
Energy, Mines and Resources - Abandoned Mines Project Office, is identified as 
the Project Authority, and is conducting this work under the authority of the 
Waters Act. GY authorizes its designated agents, contractors, employees etc. to 
access the site and implement the described construction works and other 
activities directly associated with this project. The Contractor shall be 
responsible for conducting the work in accordance with all labour laws, Workers 
Compensation and any and all other applicable regulations. 

A Health and Safety Plan for the Work has been developed and is included in 
Appendix A for the Contractors use. 
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1.4 Materials and Specialty Tools 

The Contractor shall be responsible for supplying all materials and specialty 
tools. It is expected that delivery of the gabion baskets and geotextile will likely 
take about 1 Oto 14 days. 

Any diversion pipe/siphon materials, cofferdam materials and any un-used 
geotextile, gabions and specialty tools (i.e. Spenax staple guns) purchased for 
this work shall remain the property of the Owner and between construction 
seasons the materials and tools shall be stored in Dawson City at a location 
defined by the Owner (GY). 

1.4.1 Handling and Storage of Materials 

All material shall be handled, stored, and/or stockpiled in a careful and 
workmanlike manner. 

1.4.2 Approval 

Materials supplied under this Specification shall be subject to inspection by the 
Engineer. A representative sample of all granular materials will be submitted to 
the Engineer prior to placement. 

1.4.3 Geotextile 

The geotextile shall be a non-woven ARMTEC 350 or an approved equal. 

1.4.4 Gabion Baskets 

The gabion baskets shall be manufactured by Maccaferri Canada Ltd. and shall 
be made of PVC coated, galvanized wire. The size of the gabion baskets for the 
drop structures shall be 0.5m x 1.0m x 3.0m. The size of the gabion baskets 
used at the transition section at the downstream end of Drop Structure No. 6 
shall be 0.3m x 1.0m x 3.0m. Stainless steel SPENAX rings shall be used to 
assemble the baskets and drop structures. Technical data for the gabion baskets 
and the stainless steel rings has been included in Appendix B. 

1.4.5 Specialty Tools For Gabion Assembly 

Two new SPENAX SC-50T pneumatic guns and one new manual SPENAX tool 
shall be purchased for use on the job. These guns can only be purchased 
directly from Maccaferri Canada. Technical data for the SPENAX guns has been 
included in Appendix B. 

Each pneumatic SPENAX gun shall have a dedicated air compressor capable of 
producing 15 CFM and maintaining a constant operating pressure between 90 
and 100 psi. 
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1.4.6 Diversion Pipe 

If used, the diversion pipe shall have a minimum 600mm ID and equivalent to the 
BOSS 2000 HOPE pipe with bell and spigot water tight ends manufactured by 
the Big 'O' Pipe Company, or approved equal. Technical data for the HOPE pipe 
has been included in Appendix B. 

1.4. 7 Culverts 

Culverts used for cross-drainage at various locations (approximately 10 
locations) along the mine access road shall be 200mm ID and equivalent to the 
BOSS 2000 HOPE pipe with regular ends manufactured by the Big 'O' Pipe 
Company, or approved equal. 

1.4.8 Sand bags 

A minimum of 100 burlap sandbags (approx. 50 pounds when filled) will be on­
hand for use as needed. 

1.4.9 Channel Fill 

1.4.10 

Channel fill material shall be unfrozen, well graded with a maximum size of 
150mm and free of asbestos and deleterious material (i.e. wood, organics). 
Locally available materials such as the argillite waste rock and/or a combination 
of argillite and colluvium will be acceptable. The undersize material from the 
production of gabion fill shall be used as select channel fill where directed by the 
Engineer. 

Channel Rip Rap and Gabion Fill 

The channel rip-rap and gabion fill materials shall consist of hard, dense, durable 
rock fragments free from cracks, seams, or other defects that would tend to 
increase their susceptibility to destruction by water and frost. 

The channel rip rap and gabion fill shall conform to the following gradation: 

Equivalent Stone Diameter Gradation Limits 
Percent Passing by Weight 

Metric Sieve U.S. Standard 
(mm) 
200 8inch 100 
150 6inch 60 
75 3inch 0-10 
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1.5 Construction Requirements 

1.5.1 Construction Sequencing 

The work shall be completed in a sequence mutually agreed upon by the 
Contractor, the Engineer and the Owner, except that a minimum flow rate of 0.2 
m3/sec from Hudgeon Lake must be diverted around the work area before the 
cofferdam is installed and any earth work in the channel is initiated. Immediately 
following installation of the cofferdam, a fish salvage operation will be conducted 
in the creek channel between the cofferdam and the diversion pipe outlet. No 
work in the channel will be permitted until the fish salvage operation is complete. 

The timing for installation of the cofferdam will determined on-site based on the 
level of Hudgeon Lake. The cofferdam shall not be installed unless the 
Contractor is ready to begin working in the channel immediately following the fish 
salvage operation. 

1.5.2 Preparation of Work Areas 

The Contractor shall prepare the work areas as necessary to complete the 
specified work. Work platforms or benches may be prepared on the south side 
and north side of the Clinton Creek channel, if required. Spoil material from this 
operation that meets the specifications for channel fill may be used as channel 
fill. 

1.5.3 Hudgeon Lake Cofferdam and Flow Diversion 

The Contractor shall be responsible for the design and construction of a 
cofferdam and flow diversion. The flow diversion system shall be capable of 
handling a minimum flow of 0.2 m3/sec from Hudgeon Lake which shall be 
diverted around the work area. The cofferdam and diversion pipe construction 
shall be reviewed at the pre-construction meeting. Charts showing diversion pipe 
capacities, Clinton Creek hydrographs are included in Appendix D 

The cofferdam shall have a minimum freeboard of 600mm and be suitable to 
hold back the water in Hudgeon Lake up to a maximum elevation of 412.2m (the 
elevation of the lake outlet is 411.0m). Sediment generation shall be minimized 
during installation and removal of the cofferdam. 

The level of Hudgeon Lake will be monitored daily. It is expected that a work 
window of 14 to 21 days can be achieved by allowing the lake level to naturally 
drain down to about 200mm above the lake outlet, ( Elevation 411.2m) before 
installing the cofferdam. The work window available will depend on the number 
and intensity of precipitation events in the drainage basin upstream of the lake 
outlet. Should the lake level reach an elevation of 412.2m before the channel 
stabilization works are completed, it may be necessary to temporarily re-instate 
flow in the channel to draw the lake down. 
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1.5.4 Channel Excavation, Backfilling and Grading 

Prior to initiating excavation or backfill activities clear the channel of any debris 
including trees and other deleterious material. Large boulders shall be moved 
aside for later use as channel armouring. 

Within the channel stabilization area, excavate and backfill the channel as 
directed by the Engineer. Channel side slopes shall be re-graded as shown on 
the Drawings. 

Excavated waste rock material can be used as channel fill provided the material 
meets the requirements of SP:1.4.9. 

The backfill shall be placed in lifts not exceeding 300mm and then compacted. 
The required level of compactive effort based on the number of passes of the 
compaction equipment will be determined in the field. 

Downstream of the channel stabilization area, the waste rock side slopes shall 
be flattened to approximately 1 H: 1 V or as directed by the Engineer. 

1.5.5 Gabion Drop Structure Construction 

The location of the gabion drop structures on the Drawings is approximate. Final 
locations will be determined in the field based on survey data and constructability 
issues. In general, the drop structures will be constructed in a 
rectangular/straight shape however, some of the structures may need to be 
constructed with a curve. Details for both straight and curved structures are 
shown on the Drawings. 

(1) Preparation of Drop Structure Base 

Where the gabions are placed in a cut area, level any ridges left from excavation 
and fill in the low spots. Compact the surface until the finished surface is 
smooth, level and conforms to the design grades. 

Where the gabions are placed in a fill area, place the channel fill material in lifts 
not exceeding 300mm. Compact the fill in accordance with SP: 1.5.4. The 
finished grade shall be smooth, level and conform to the design grades. 

Where seepage is encountered from the base or sides of the existing creek 
channel, construct a granular drainage blanket below the base of the gabions as 
directed by the Engineer. A detail of a granular drainage blanket is shown on the 
Drawings. 

Place the geotextile on the finished base as shown on the Drawings and in the 
manner described under SP:1.5.6 Geotextile Placement. 

(2) Drop Structure Assembly 

Assembly of the gabion baskets shall be done in accordance with the 
manufacturer's installation instructions (Appendix 8). The gabion baskets shall 
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be assembled, connected and closed using stainless steel rings. The stainless 
steel rings shall be installed at 100 to 150mm spacing. Where the stainless steel 
rings can not be used the baskets shall be tied together using the PVC coated 
assembly wire provided with the baskets. 

For each tier of the drop structure, start by assembling and placing the gabion 
baskets on the completed base. Install the lowest row of gabion baskets on the 
side slopes before starting the placement of gabion fill in the baskets on the 
base. Complete filling and closing of the gabion baskets on the structure floor 
before placing the remaining baskets on the side slopes. Fill and close the 
gabions on the side slopes. Before placing the baskets for the next highest tier, 
pull the geotextile up so it covers the vertical upstream side of the gabion 
baskets. 

(3) Transition From Stabilized Channel to Existing Channel 

A transition from the stabilized channel to the existing channel will be required at 
the downstream end of Drop Structure No. 6. The channel bottom and part of 
the side slopes will be lined with 0.3metre high gabion baskets over a length of 6 
metres, as shown on the Drawings. 

1.5.6 Geotextile Placement 

Geotextile placement shall be as follows: 

(i) Place the geotextile by unrolling onto the prepared surface and retain in 
position with weights or pins. 

(ii) Place geotextile smooth and free of folds, wrinkles, and creases. 
(iii) Place geotextile perpendicular to the channel alignment (seams 

perpendicular to flow). 
(iv) Overlap seams a minimum of 1m wide. The geotextile panels shall be 

placed in an upstream direction so that the upstream panel overlaps the 
downstream panel at the location of the seam. 

(v) Protect installed geotextile from displacement and damage until, during, and 
after placement of the overlying gabion baskets or rip-rap. 

(vi) Repair rips or tears with a patch to cover a minimum of 1 metre on each side 
of the rip or tear. 

(vii) The geotextile shall be anchored at the upstream and downstream ends of 
the drop structures as shown on the Drawings. The geotextile at the top of 
the channel slopes shall be laid flat on the side slope for a distance of 
approximately 1 m past the gabions and covered with channel rip rap, as 
shown on the Drawings. 

1.5. 7 Placement of Channel Rip-Rap 

Channel rip-rap material shall be placed at the upstream and downstream ends 
of each drop structure as shown on the Drawings and in a manner that the 
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underlying geotextile is not disturbed or damaged. Place additional channel rip 
rap as directed by the Engineer. 

1.5.8 Cofferdam Removal 

Remove cofferdam to restore natural creek flow once the channel stabilization 
work has been completed. The cofferdam shall be removed such that the water 
is released slowly to minimize erosion and sediment load. The diversion pipe 
shall remain in operation during removal of the cofferdam. 

1.6 Quality Control 

1.6.1 Inspection 

Workmanship and materials furnished under this Specification are subject to 
inspection by the Engineer including all operations from the selection and 
production of materials through to final acceptance of the specified work. The 
Contractor shall be wholly responsible for the control of all operations incidental 
thereto notwithstanding any inspection or approval that may have been 
previously given. The Engineer reserves the right to reject any materials or works 
which are not in accordance with the requirements of this Specification. 

1.6.2 Access 

The Engineer shall be afforded full access for the inspection of materials, both at 
the site of Work and any borrow site used for the supply of materials, to 
determine whether the material is being supplied in accordance with this 
Specification. 

1.6.3 Materials 

Materials supplied under this Specification shall be subject to approval by the 
Engineer in accordance with SP:1.4.2-Approval. 

1.6.4 Corrective Action 

The Contractor shall at his own expense, correct such work or replace such 
materials found to be defective under this Specification. 
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1.7 

1.7.1 

Method of Measurement and Basis of Payment 

Method of Measurement 

All labour and equipment work shall be measured on an hourly basis. Time shall 
commence when equipment and/or labour begins working each day and cease 
when work is stopped for the day. Time taken during this period for lunch and/or 
supper breaks will not be counted. 

Standby time shall only be paid for equipment that is in regular use on the job 
site at the standby rate provided by the Contractor. Where equipment is not 
required for extended periods of time, the equipment may be de-mobilized from 
the site and re-mobilized at a later date alternatively, the equipment may be left 
on site but not receive any standby payment. Payment of standby time shall be 
approved by the Engineer. 

Verification of the materials and specialty tools delivered to site will be made 
prior to payment. 

1.7.2 Basis of Payment 

All labour and equipment work shall be paid for at the hourly rates provided by 
the Contractor, measured as specified herein, which price shall be payment in 
full for performing all operations herein described and all other items incidental to 
the work included in this Specification. 

The rates for equipment shall include but not be limited to all costs incurred for 
operation, supervision, maintenance, overhead, wages, accommodation, 
Worker's Compensation, fuel, lubricants, repairs, insurance, permits and profit. 

The rates for labour shall include but not be limited to wages, supervision, 
accommodation, overhead, Worker's Compensation, fuel, lubricants, repairs, 
insurance, permits and profit. 

Material costs shall be paid for at the invoiced cost, including transportation. Any 
additional charges added to cover overhead and all other indirect costs shall be 
pre-approved by the Owner. 

Specialty tools purchased shall be paid for at the invoiced cost. Any additional 
charges added to cover overhead and all other indirect costs shall be pre­
approved by the Owner. 
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CLINTON CREEK PROJECT 
OCCUPATIONAL AND ENVIRONMENTAL HEALTH AND SAFETY 

ISSUES AND EMERGENCY RESPONSE PLAN 

Introduction 

The pmpose of the work is to mitigate the potential for a breach of the outlet from 

Hudgeon lake which could result in flash flooding in the Clinton G-eek Valley downstream 

of the mine site. The work involves stabilization of the outlet and the Clinton G-eek channel 

downstream of the outlet. The outlet and a short portion of the channel was stabilized in 

2002. The material forming the channel may contain some asbestos fibres that could 

become airborne during construction activities. 

The Health and Safety Program is designed to anticipate, recognize, evaluate, and control 
adverse environmental conditions and physical hazards that may result in injuiy, impairment, 

or the exposure to toxic substances. The Emergency Response Plan provides a response to 

minimise the impact of an accidental release of substances that may affect the well-being of 

workers, and the local environment. 

Location 

The Gin.ton Creek Asbestos Mine is located 100 km northwest of Dawson City in the 
Yukon Territory. The location is at 64° 22' 23" N and 140° 42' 50" W adjacent to Clinton 

Creek approximately 9 km upstream of its confluence with the Forty Mile River. Porcupine 

and Wolverine Creeks are local tributaries of Gin.ton Creek The project site is located at a 

failed waste rock deposit on the north-facing slope of the Clinton G-eek valley. The failure 

created a landslide darn now ref erred to as Hudgeon Lake. The waste rock channel 

stabilization work will occur along Gin.ton Creek for a distance of approximately 350 metres 

downstream from the outlet of Hudgeon Lake. 

Abbreviations 

The following abbreviations and definitions are used in this document: 

1. ANSI American National Standards Institute. Publishes consensus standards on a 

wide variety of subjects, including safety equipment, procedures, etc. 

2. CEP A Canadian Environmental Protection Act 

3. CSA Canadian Standards Association, the national consensus standards 

association for Canada is roughlythe Canadian equivalent of ANSI in the US 
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4. DI.AND Department of Indian Affairs and Nonhem Development 

5. ERP Emergency Response Plan 

6. GY Government of Yukon 

7. HEPA High Efficiency Particulate Air filter. At least 99.97% efficient in the 

filtration of air borne particles 0.3 microns in diameter or greater 

8. MSDS :Material Safety Data Sheet provided by chemical manufacturers 

9. MSHA Mine Safety and Health Administration, an agency of the US Department of 

Labour 

10. NIOSH National Institute for Occupational Safety & Health. An arm of the US 

Centres for Disease Control, it does research and suggests guidelines for exposure 

control, but is not a regulatory agency 

11. OSHA Occupational Safety & Health Administration, a part of the US Department 

of Labour, it regulates many job safety issues, including chemical handling and storage; 

also Occupational Safety & Health Act, the US Federal legislation which created OSHA 

(the Administration) and NIOSH 

12. RMO Resource .Management Officer 

13. IDGA Transport of Dangerous Goods Act 

14. W.H1vllS Workplace Hazardous .Materials Information System. This program is 

legislated by the Canadian government, which requires, among other things, the creation 

and availability of material safety data sheets 

Time Table (tentative) 

June 1 to October 4, 2003. 

Communication 

A satellite phone will be available on site for communication and emergency calls. 

Hazard Identification 

1. Asbestos Hazards - inhalation of asbestos fibres by workers resulting from disturbance 

of the waste rock during excavation and backfilling activities. 

2. Oiemical Hazards - fuels used on site 
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3. Explosion or Fire - ignition of explosive or flammable liquids 

4. Physical Hazards - mechanical equipment, sharp objects 

- increased risk of injmy to personnel when wearing protective gear 

(if required) that may impair agility, stamina, hearing, and vision 

- electric shock when using power equipment in wet location or using 

poorlygroundedtoo~ 

5. Wildlife - moderate risk (bears) 

General Health and Safety Measures 

1. All work will be conducted, as a minimum, in strict compliance to all applicable laws, 

ordinances, rules, regulations and orders and general practices for the safety of persons 

or property. The applicable requirements include any general safety rules and regulations 

of Yukon Workers' C,ompensation Health and Safety Board, WHMIS and Occupational 

Health and Safety legislation. 

2. The Environmental Monitor / Safety Training Supervisor will be responsible for the 

Health and Safety legislation. 

3. If deemed necessary, the C,ontractor shall provide wildlife monitors, acceptable to the 

Engineer, equipped with firearms to protect the safety of all workers including the 

Engineer, and Engineer's support staff during site operations. 

4. Prior to the start of the work, all team members will participate in a mandatory safety 

briefing session to become familiar with all aspects of the Safety Program and 
Emergency Response Plan. Specific instructions on actions to be taken in case of safety 

violations, accidents, personal injmy and emergencies will be provided. 

5. Prior to commencement of specific work activities, all team members will be briefed on 

the following safety issues: 

a. safety equipment and use 

b. clearing, excavation and backfilling operations 
. . 

c. contammants on site 

d emergency measures in case of an accident or fire 

6. A "buddy system" will a~o be used as a protective measure in particularly hazardous 

situations so that team members can keep watch on one anqther to provide quick aid if 

needed. 
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7. Contacts for emergency will include the GY project authority, the RCMP detachment 

and the nursing station in Dawson Gty, Yukon, and the Yukon Fuel and Oil Spills 

Report Line. 

Waste Rock Excavation and Backfilling 

1. The potential consequences of planned construction activities, such as excavating and 

backfilling, at the site will be considered prior to each action. Personnel assigned to work 

around the operating equipment will have the appropriate safety training. 

2. Any persons within 800 metres of the work site while waste rock is being handled shall 

take necessary precautions to prevent exposure to airborne asbestos fibres. 

Site Safety Meetings and Inspections 

To ensure that the Site Safety Plan is being followed, the Safety Officer will conduct a safety 
meeting prior to initiating each site activity and at the beginning of each workday. 

The purpose of the meetings is to: 

• describe assigned tasks and their potential haz.ards; 

• co-ordinate activities; 

• identify methods and precautions to prevent injuries; 

• plan for emergencies; 

• describe any changes to the Site Safety Plan; 

• get worker feedback on conditions affecting safety and health; 

• get worker feedback on how well the Site Safety Plan is working. 

The Site Safety Officer will also conduct frequent inspections of site conditions, facilities, 

equipment and activities. The Site Safety Officer and personnel will be responsible for 

inspecting the condition of their personal protective equipment and ensuring its operational 

condition 

First Aid 
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First Aid will be administered on site by the Environmental Monitor I Safety and Training 

Supervisor. According to the Yukon Workers' Compensation Health and Safety Board 
(1992), dass "A" hazards were identified for the Clinton Oeek Channel Stabilization 

Project. The requirements for First Aid made available on site are met by an attendant with a 

Standard First Aid certificate, a# 2 Unit First Aid Kit (St. Johns Standard), a stretcher, and 
three emergency blankets. In addition to the basic requirements, a spinal board, cervical 

collars and a Scott Air Pack will also be on site. In case of an accident, a casualty will be 
transported to Dawson City, Yukon or depending on weather conditions, to the nearest 
nursing station via rotor wing. Emergency phone numbers are provided in the ERP. Every 

incident requiring First Aid will be recorded in an accident report. 

Fires 

The fire safety program includes fire prevention, fire protection and fire fighting. 

1. As a preventative measure there will be no fires or burning of rubbish at the work site. 

2. A person discovering a fire will report the incident to the Project Superintendent. 

3. Fire extinguishers will be located on site and in each supervisor's vehicle. 

4. Smoking will not be permitted in hazardous areas and care will be exercised in the use of 
smoking materials in non-restricted areas. 

5. The current National Fire Code of Canada shall govern the handling, storage and use of 
flammable liquids such as gasoline. Flammable liquids such as gasoline will be stored in 
approved safety cans. 

6. Disposal of flammable liquids will be in accordance with all applicable environmental 
regulations. 

Personal Protective Equipment 

1. Workers will use protection appropriate to the potential type and level of exposure. The 

protective equipment will meet CSA, ANSI, and NI OSH standards and guidelines. 

2. Team members will be made aware that the equipment alone does not eliminate the 

hazard. If the equipment fails, exposure will occur, as such, hazard awareness will be a 
paramount component of the field program. 

3. All equipment will be properly fitted and maintained in a clean and serviceable condition. 

4. If at any time during the project the protective equipment is damaged, then the team 

member will remove, dispose and replace the damaged item. 
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Government of Yukon - Energy, Mines and Resources 
Clinton Creek Channel Stabilization (Stage 2) 

5. Before entering asbestos work area, instruct workers and visitors in use of respirators, 

dress, and all aspects of work procedures and protective measures. Instruction shall be 

provided by O:>mpetent Person as defined by Occupational Health and Safety Act. 

6. Respirators: When working in areas where asbestos fibres are present, workers shall 

wear non-powered half-face respirators with high efficiency (HEPA) cartridge filters. 

Provide approved respirators to visitors. Replace filters daily or test according to 

manufacturer's specifications and replace as indicated. Respirators shall be acceptable to 

Occupational Health Branch of Ministry of Labour. Provide instruction to users in use 

of respirators, including qualitative fit testing. No user shall wear facial hair, which 

affects seal between respirator and face. Maintain respirators in proper functioning and 

clean condition, or remove from Site. 

7. Protective Oothing: Provide workers and visitors with full body disposable coveralls 

with integral hoods. Once coveralls are worn in asbestos work area, treat as asbestos 

contaminated waste and dispose of appropriately. Workers and visitors shall also wear 

other protective apparel as required by construction regulations (e.g. safety boots, hard 

hats, gloves, etc.). 

8. Persons leaving asbestos work area(s) shall remove gross contamination from clothing. 

Oean respirator to ensure that visible contamination is removed 

Environmental Monitoring/Sampling 

1. The employer shall ensure any required medical exanunauons are completed in 

accordance with the Yukon Health and Safety Act. 

2. Air samples may be taken from commencement of work until completion in asbestos 

workarea(s) with NIOSH7400 procedures, or with Fibrous Aerosol Monitor. 

3. O:>-operate in collection of air samples, including requiring workers to wear sampling 

pumps for up to half shift periods. Workers shall exercise care not to damage air 
sampling equipment. 

4. An MSA Escort Elf portable sampling pump is used to draw air through a 25 mm, 0.8 

um pore size, cellulose ester filter at a constant flow rate for a sufficient period of time to 

collect a representative sample of air for personnel in the work area. The air sample(s) 

are then retrieved and sent to a qualified laboratory for analysis by Phase O:>ntrast 

Microscopy (POv:1). 

5. If air monitoring shows airborne fibre levels exceed 10X the time-weighted average 

exposure criteria (1WAEQ of 0.1 fibres per cubic metre of air (f/ cc) for personal 

exposure, then workers will be required to use powered air purifying respirators (P APRs) 

with full-face piece and HEPA filters. 
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Government of Yukon - Energy, Mines and Resources 
Clinton Creek Channel Stabilization (Stage 2) 

6. All sampling results will be kept on site and made available to workers for their review. 

Head Protection 

Head protection against impact blows will be provided when required in the form of a 

protective hat with a liner, which will be able to resist penetration and absorb the shock of a 

blow. The hat will meet CSA standard 294.1. 

Foot Protection 

For protection against falling or rolling objects, sharp objects, wet, slippery surfaces workers 

will use appropriate insulated safety shoes or boots. Safety shoes will be sturdy, have an 

impact-resistant toe and meet CSA Standard 2195 or ANSI standards. In case of an 

emergency spill, team members responding will wear protective boot covers. 

Eye and Face Protection 

\Xlhen required, protection will be based on the kind and degree of hazard present. Available 

equipment will include goggles, safety glasses, and face shield. The eye protectors will meet 

the requirements of CSA 294.3 or ANSI standards. 

Ear Protection 

To avoid exposure to high noise levels disposable phone earplugs or earmuffs will be made 

available. 

Respiratory Protection 

It is anticipated that exposure to harmful concentrations of air contaminants may result from 

temporary or emergency conditions. In such a scenario, the exposed team members will 
wear protective respiratory equipment to prevent breathing air contaminated with harmful 

dusts (including asbestos), fumes, gases and vapours. The selection of protective respirators 

equipment will be made according to the guidance of NIOSH or MSHA or ANSI Practices 

for Respiratory Protection and will include Air Purifying Respirator with HEP A cartridge 

and chemical cartridge. 
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Government of Yukon - Energy, Mines and Resources 
Clinton Creek Channel Stabilization (Stage 2) 

Arm and Hand Protection 

Absoiption of chemicals, cuts and bums are examples of hazards associated with arm and 

hand injuries. Insulated rubber gloves and leather gloves will be provided for protection 
from these hazards. These gloves will conform to CSA and ANSI standards. 
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Government of Yukon - Energy, Mines and Resources 
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EMERGENCY RESPONSE PLAN 

This Emergency Response Plan (ERP) includes actions to be taken to reduce the impact of 
spillage for release of, or substantial threats of release of hazardous materials and non-­
aqueous phase liquids from barrels and other containers encountered during drilling and test 
pit excavation. A list of emergency contacts, including those for medical emergencies and 
emergency reporting are given below. 

Project Management: 

Hugh O)pland (GY) (867) 667-3208 

Brett Hartshorne (INAQ (867) 667-3268 

HAN O)nstruction Ltd. (867) 993-5520 

Gil Robinson (UMA Engineering) on-site 

Yukon Fuel and oil Spills Report Line: (867) 667-7244 

Dawson City, O)mmunity Nursing Station: (867) 993-4444 

Ambulance: Dawson City, Yukon (867) 993-4444 or 1-800-661-0408 

Trans North Helicopters (867) 993-5494 or 668-2177 

Fireweed Helicopters (867) 993-5700 

Resource Management Officer (RMO): 

Todd Pilgrim (867) 993-5468 

ROvlP Dawson City, Yukon: (867) 993-5555 or 667-5555 
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Government of Yukon- ~e!IY, Mines and Resources 
Clinton Creek Channel StabiMzation (Stage 2) 

INCIDENT: HAZARDOUS MATERIAL OR NONAQUEOUS PHASE LIQUID 
SPILL 

The response measures include: 
1. Contain spill source and prevent from spreading. 
2. Air monitor for explosive or toxic gases. If a hazardous condition is found, the 

appropriate protective equipment will be used. 
3. Mobilize spill control kit. The kit will include: 

• Personal protective equipment 
• Recovery drum 
• Absorbent material 
• Hand shovel 
• Small pail for scooping up liquid 
• Plastic sheeting 

4. Recover spill and contaminated material and place in recovery drum. 
5. Ensure spill is secure. 
6. Implement a decontamination procedure before any employee or equipment leaves 

the area of potential hazardous exposure. 
7. Transport recovery drum to temporary storage area. A polyethylene drop sheet will be 

secured to the ground at the temporary storage area 
8. The sorting, packaging, transportation and disposal of all hazardous materials and 

waste encountered will be in accordance to all applicable regulations including the 
IDGA and CEP A. 

9. Prepare spill report. 
10. Call the Yukon Fuel and Oil Spill Report Line. 

INCIDENT: SERIOUS INJURY 

1. Call for help. 
2. Assess hazards at the site; if necessary make area safe. 
3. Initial First Aid. 
4. Evacuate casualty to the nursing station in Dawson City, Yukon 
5. Prepare report. 

INCIDENT: FIRES 

1. A person discovering a fire will report the incident to the Project Manger. 
2. Fire suppression equipment will be made available. If a fire is not promptly 

extinguished, the RMO in Dawson City, Yukon will be notified immediately. 
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MACCAFERRI 
ENVIRONMENT AL SOLUTIONS 

Uodate: 01/2002 

Maccaferri Canada Ltd. reserves the right to 
amend product specifications without notice and 
specifiers are requested to check as to the valid­
ity of the specifications they are using. 

PRODUCT TECHNICAL DATA SHEET 

I ( __ ~___;___---;;:::==================:::] 
PVC COATED GABIONS 

I 
I 
I 
I 
I 

Gabions are baskets made of 8x10 hexagonal double twisted 
woven wire mesh, as per ASTM A975-97 (Figures 1 and 2). 
Gabions are filled with stones at the project site to form flexible, 
permeable, monolithic structures such as retaining walls, 
channel linings, and weirs for erosion control projects. 

The wire used in the manufacture of the gabion is heavily zinc 
coated soft temper steel. A PVC coating is then applied to 
provide added protection for use in polluted environments where 
soils or water are acidic; in salt or fresh water, or wherever the 
risk of corrosion is present. The PVC coating has a nominal 
thickness of 0.50 mm. The standard specifications of mesh-wire 
are shown in Table 1. 

The gabion is divided into cells by means of diaphragms 
positioned at approximately 1 metre centres (Figure 1 ). In order 
to reinforce the structure, all mesh panel edges are selvedged 
with a wire having a greater diameter. 

Dimensions and sizes of PVC coated gabions are shown in 
Table 2. 

\/VIRE 
All tests on wire must be performed prior to manufacturing the 
mesh. Wire tolerances (shown in Table 3) are in accordance 
with ASTM A641-97. 
1. Tensile strength: both the wire used for the manufacture of 

gabions and the lacing wire shall have a tensile strength of 
38-48 kg/mm 2 according to ASTM A641-97. 

2. Elongation: shall not be less than 12%, in accordance with 
ASTM A370-92. The test must be carried out on a sample at 
least 30 cm long. 

3. Zjnc coating: minimum quantities of zinc shown in Table 3 
meet he requirements of ASTM A641-97, Class Ill soft 
temper coating. 

4. Adhesion of zinc: the adhesion of the zinc coating to the 
wire shall be such that, when the wire is wrapped six turns 
around a mandrel having four times the diameter of the wire, 
it does not flake or crack when rubbing it with the bare 
fingers, in accordance with ASTM A641-97. 

Figure 1 

Diaphragm 

,,.,-< 
Widthy 

Figure 2 

MESH TOLERANCE 
The tolerance on the 
opening of mesh "O" 
being the distance 
between the axis of 
twist, is according lo 
ASTM A975-97 

I 
Height 

_J_ 

/' 
✓Length 

TABLE 1-STANDARD MESH-WIRE 

Type D(mm) Tolerance lntemal Wire External Wire 
Diameter Diameter 

(mm\ lmm\ 

Bx10/Zn + PVC 83 +/-10% 2.70 3.70 

PVC COATING CHARACTERISTICS 
The technical characteristics and the resistance of the PVC to 
aging meet the relevant standards. The main values for the PVC 
material are as follows: 

Specific gravity: 1.30-1.35 kg/dm 3, in accordance with ASTM 
D792 Table 1; 
Hardness: between 50 and 60 Shore D, according to ASTM D 
2240; 
Tensile strength: not less than 20.6 MPa, according to ASTM 
0412-92; 
Modulus of elasticity: not less than 18.6 MPa, in accordance 
with ASTM D412-92; 
Abrasion resistance: the percentage of the weight loss shall be 
less than 12%, according to ASTM D1242-92. 

... continued on page 2 



PVC COATING CHARACTERISTICS, Continued TABLE 2-GABION SIZES (8x10 mesh) 
Creeping corrosion: maximum penetration of corrosion of the 
wire from a square cut end st-all be 25 mm when the specimen 
has been immersed for 2,000 hrs in a 5% solution HCI 
(hydrochloric acid 12 Be). 

Length Width Height Numberof Capacity 

The accelerated aging tests are: 
Salt spray test: test period 3,000 hours, test method ASTM 
8117-94; 
Exposure to UV rays: test period 3,000 hours at 63°C, test 
method ASTM D1499-92a and ASTM G23-93 apparatus Type 
E· 

' Brittleness temperature : no higher than - 9°C, or lower tempera-
ture when specified by the purchaser, when tested in accor­
dance with ASTM 0746. 

The properties after aging tests shall be as follows: 
Appearance of coated mesh: no cracking, stripping or air bt.b­
bles, and no appreciable variation in color; 
Specific Gravity: variations shall not exceed 6%; 
Hardness: variations shall not exceed 10%; 
Tensile strength: variations shall not exceed 25%; 
Modulus of elasticity: variations shall not exceed 25%; 
Abrasion resistance : variations shall not exceed 10%; 
Brittleness temperature: shall not exceed +18°C. 

ASSEMBLY AND INSTALLATION 

(m) (m) (m) 

£ 1 1 

3 1 1 
4 1 1 

2 1 0.5 
3 1 0.5 
4 1 0.5 
2 1 0 .3 
3 1 0.3 
4 1 U.J 

010rances OJ+~~~ 01 me 1011""' 1. "IIUu c:111U netgrn 01 me 
ft sizes and dimensions are nominal. 

Cells (m3) 

2 2 
3 3 

4 4 
2 1 
3 1.5 
4 2 
2 0 .6 
3 U.!:J 

4 1.£ 
aulOllS Snal O<I perm • .,u. 

Gabions are delivered on site unassembled in a collapsed form. Once the units are unfolded, the corners and diaphragms are bound 
together using either lacing wire (see Figure 3) or stainless steel rings (see Figure 4) that are provided with the units. The lacing must 
be performed as described in the Product Installation Guide to insure proper strength and function of the gabions. Rings must be 
closed (see Figure 5) and there must be one ring in every mesh opening, the spacing should not exceed 150 mm as shown in Figure 
4. 

Upon proper lacing of the gabions, they are filled with stone that is between 100 and 200 mm in diameter. The stones shall be hard, 
angular to round, durable and of such quality that they shall not disintegrate on exposure to water or weathering during the life of the 
structure. The placement of stone on all visible faces shall be hand placed for appearance purposes. Before binding the lids down it 
is important to check the stone filling at the corners to Insure proper shape. 

" 
For further information on the assembly and installation of gabions, please consult the Products Installation Guide. 

Figure 3- Lacing 

Closed 

MACCAFERRI I: ENVIRONMENTAL SOLUT10NS 

Website : www.maccafemcanada.com 

Quantity Request: When requesting a quote, please specify: 
- size of units (length x width x height, see Figure 1) 
- type of mesh, 
- type of coating 

Example: 100 gab ions, 2m x 1 m x 1 m - 8x 10 mesh- PVC coated 

MACCAFERRI CANADA LTD. 
515 Waydom Drive, R.R. #1 
Ayr, On rio, NOB 1 EO 
Tel: (519) 623-9990 Fax.: (519) ~1309 
Em : hq@maccafenkanada.axn 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 



•·,,r.~<>w~:•,~ i,n:ff:0,,1').~'!'? ~o!l ~ ~ - - .. ri ,~ti!\il ~ 1111 ID 

SCSOT - 125-Rlngs Magazlne 9/16" Closure Very Large Bag Closure C Ring Closing Tool 

Features and Benefits 
• Air driver, 
• Large 1- 1/2." opening 
• MrCKA.3 touch trip, bag 9ulde kit 
• MTCKASO foot lialvc, bag gutde kit 

Product Details 

Weight 14.3 lbs, 6.49 kilos 

.Magazine Capacity 125 

<t{C:llck to EQ!aJM ~p'NJ ~. PL\ V ('.N\4µ Pv1\Q "' 
t 
J.{

1 
Sob ~ tT?t:'t'J t- {;-~,'f-t 

~ W11,rra11ty 

@ Work Safely with Tools, Wear Safety Glasses. 



RlNG11SS40 - 1,600-Pack 1-1/2° Sharp Point 11-Gauge Stainless Steel C·Ring 

SPEN/\X'" 

~ Click to ~!'.l!~Jg~ 

~ Wi:ll'!'.I'!!Wl 

® work Safety with Tools, Wear Safety Glasses, 

Features and Benefits 

Product Details 

Fastener Gauge 

Ats Bostitct, roofs 

u 
SCSOT, SCSOHI' 

Point Style Sharp Point 

Quantity Per ltem Pack 1,600 

Closure Sl:e 

Materlal 

Qty Casf: Per Skld 

Qty Pack Per case 

Rfng Size 

Ring Type 

9/16" to 5/8", 14.3mm to 15.9mm 

Stainless Steel 

96 

l 

1-1/2.lt 

C 
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BOSS HDPE PIPE ( www. ~rv\Tt(, (OM) 

Design and Performance Advantages for Engineers 

Product Description 
High density polyethylene (HDPFt 
BOSS pipe is a proven pi:rformer 
io the municipal. industrial and 
forestry pipe rmukets. Enyineered 
for gravity flow system:;. a wide 
tange of BOSS pipe designs are 
available to rneet specific standard 
and project ,equirements: 

BOSS POLY-TITE. CSA certified ltak · 
tight s;:rnitary and smrm sewer plpe. 
intended for the mosL demanding 
m,Ji:kipal appl ications. 

BOSS 2000, CS.A. certified storm 
sewer system, used as sto:rn si:wers. 
pcdoraterJ sto,rnwater m;,nagernt'.nt 
systems, krndfi!l leachate collection, 
Jnd industrial liquid collection systems. 

BOSS 1000, corrugo ted c11!vertlstorm 
sewer has a 5ingJt wall corrugcitei'.l 
interior which offers e:-.cellent 
flexibility and t:conomy. 

Subdrain Tubing, provides a highly 
cost efie('. tive aM effic"ient solution 
to th~ managemer.t of Sllbs~rfo.ce 
ground water. 

Strength 
1he corrugated exterior provides 
this produt't with its inherent 
minim 1w1 pipe stiffness of 320 kPa 
or 210 kPa . ihe smooth inr.er wall 
prtNides fongitudinal stiffness 
which enables allgnment and grade 
to br. mc1intained in the 1rtnch 
dwing installation. 

Impact Resistance 
BOSS pipes take the knocks 
and bumps of handling, moving 
and installation with ease. The 
combination of non-brittle HOPE and 
its unique corrugated exterior makes 
BOSS pipe capable of sustaining 
impact in boih warm weather usage 
;;nd co!d weather installations. 

Weather Resistance 
BOSS pipe conta ins a minimum of 
2% carlJon bfack additive to protect 
the prod utt frorn ultraviolet lfght 
This gives BOSS pipe maximum 
weather resis~a,ice in applicJti!ins 
where con!lnuous exposure to the 
elements is expe-ctr.d. 

Chemical, pH and 
Abrasion Resistance 
HDPE m;itt:,ial ptovides ex.cd lent 
resistance to both addie and 
alkaline environments. The high 
det1slty polyetnvlene used in the 
n-wnufocture of 805S pradutl 
performs welf undtr extreriie 
rnemical, ;-icidi<: and abrasive 
rnndi tior.s. BOSS pipe brings the 
gravity flow sewer market the same 
exceptional performance that HOPE 
has exhibited in otht>< app lications, 
Jtmaining t.oug~1 and resistant 
under conditions that woLJld 
seriously dam;ige pip!'. milde of 
traditional materials. 

Pipe Material and 
Recommended pH Range 
The chemical n;sistance characteristics 
of HOPE give BOSS pipe excellent 
r;,tings from strong acids through 
afl bases. pH 1 .25 to 14. 

4 

2i 
ul __ _ 

MAIDIAL 

Abrasion Resistance 
Abrasion is the wearing aw-ay of 
a pipe material surface, caused by 
an abrasive bed load (gravel, reek 
or sharp stories] being carried by 
the flow; Tests indicate that HOPE 
pipe i5 highly resistant to a.brasion. 
Although experit'ncing a slight 
im:reast In abrasive wear when 
installed in extreme acidic tf)rlditions. 
BOSS pipe provides significant 
advantages over traditional sewer 
pipe materials.. . The resfstance of 
HOPE pipe lo wear under abrasive 
conditions gives it a significant 
advantage over traditional pipe 
rnattrlals in . both acidic and abrasive 
environments. 



®2000 
Storm Sewer and Culvert Pipe 

Application 
BOSS 2{100 incorporates the strength 
of a corrugated outer sl',ell with a 
smooth inner wall to optimize 
hydraulics. 80S5 2000 is designed 
for gentral purpose storm drainage 
applitatii'.Jns where the project 
requires a pipe with high crack 
resistance and is CSA certified 
to CS/\ B 182.8. Typ\cal appOca1lons 
include: municipal storm sewers, 
highvJay median drainage, perforated 
stormwater mJnagemem systems, 
culverts and grt--enhou~ applications. 

Optimum Hydraulics 
lht -smooth interior ensures optimum 
new capacity for storm sewer 
appticat10ns. Wi,ile test valves for 
Manning's ·n· have been as low as 
0.010, Engineers typlcally use 0.012 
fot dt..-sign. As wdl. longer lengths 
and in-line fittings cause less 
disturb;rnce to the flow than 
traditional pipe products. 

Stocked len!)ths: 6 m 

Fittings and Accessories 
BO5S2000 storrn stwer pipes c:ome 
complete with a full range of available 
fittings. Both moulded fittings and 
adapters are available, as well as an 
extensive selection of rn~de-to-order 
fabricated fittings w suit special 
project needs. Con tact your lo<:al 
safes representative for a copy of 
the BOSS fittings catalogue. 

R()w Material 
High Molecular Weight High Density 
Polycthyl0ne virgin resin compound 
certified by CSA wHI meet a minirnum 
cell class of 324420C as defined in 
ASTM 03350. Additionally, BOSS 
2000 wW rntt:t the more stringent 
requirements of a minimum cra::k 
resistance of 15q1r tensile yield stress 
for 24 hours as defined by CSA 
a 1 s2.a-02. 

CSA Specification 
CSA B 182.8·02 Proiile Polyethyltnt 
Storm Sewer and Drainage Pipe and 
Rttings. 

Custom lengths: Available on special order 

Stocked Stiffness: 

Joining Sy~tcm~: 

Fitting Availability: 

Nominal Inside 
Diameter (mm): 

320 ~.Pa ( 18') rn~ to 300 mm) 
:no ~Pa (hO mm to 900 mm) 

Soil t:ght - ~Xtt:rnal double bt:11 "~nap" coupler (lOJ 1111!1 - 20G l'HTl). 

:x:ernal "split ' cc!.lpler (250 mm - 900 '.M1 J, 

lVottr tighr- Ui:ra Stab 75~ (100 mm - 900 mm} 

All BOSS 2COC fittings 

100,150,200, 25Q 300,375,450, 525, 6~Q 75~ 90J 

Outside Diameter (mm): 120,177, 23-l, 202 , 361,444, 5-10, 627, 726, E95, 1037 

Applicable Standards: CSA 3lo2.B-02. srm 3624-120 

Third Party Cerliri~ation: BNQ available where rtquircd 
:iipe, joining s·,·stem and fitt ings are certified by CSA to CSA B 182 8-02 
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INSTALLATION GUIDELINES 
1he key to succtssf ul ins{atlatio11 
of BOSS pipe is the achievement 
of stable and permanent support 
through the selection and compaction 
of proper embedment mate.dais, 
Complete guidellnes and proc:ed:.nes 
can be found ln CSA B 182.11 
·Recommended Prac:tice for 
lristallation of 1 herrnoplastic Drain. 
Storm, ar.d Sewer Pipe ond flt tings.~ 

Foundation 
The pipe must rest on a smooth, 
stable foundation. free of roci..s 

and dumps. 

Bedding 
Bedding should consist of <'Ompaoed 
well graded granular rnateriaf, 
levelled to the prop<!! grade. 

Haunching 
Haunching should be the same 
material as bedding, placed and 
compacted in successive lifts of 
150 mm. up to the springline of 
the pipe. Compact to 9SWu Standard 
Proctor DensHy, 

Initial Backfill 
Backfill should be the same material 
as for haunching, extending from the 
spiingline to 300 rnm above (·rowrr 
of pipe. For pipe diameters less than 
300 mm. this dirnen:.ior: m;i:y be 
reduced to one pipe diameter, but 
not less 1han 150 mm. Compact to 
950/'o Standard Proctor Density. 

Final Backfill 
SeleCt native materials may be used 
depending on the application. Do not 
place large rocks or tlumps within 
60:J rnm of pipe. 

Nominal Diameter Minimum Covet (in] Mfnimum Cover (111) Maximum Covt'r (m} 
(rnrn) CS-GOO' or HS-25~ 
100 
150 

20D 

250 

300 
375 

450 
525 
600 

750 

~00 

I CS-G>'.>) lf.C!:Ac:!--,)00 llu<cAklic!"V 
:t H!"rC,i:. Wt$l;;) lt1¥~ tn.d; bsdrniJ 
3 c,:.,w E .;:, ru,1.v» L~•Jno 

0.30 
0,30 

O,JO 

i),30 

0.30 

0.30 
,,..._._,.--- ~ .. ~··---, 

(l.30 

OJO 
0.10 

o.:io 
o.:m 

E-ao• 320 kPa Pipe Stiffness' 
0.€0 11,9 
(1.€0 11 ,9 

Ct60 ll.'il 

OS>O 11.~ 

G.€0 106 
i)€f.J lC.6 

0.6D 11 .'J 
0.60 11.0 

O.GO 11.3 

0.60 14. l 

0.130 T 4.1 

4, [m:.,;,~J <vikh'-" !J.l!~••t llut nu.<lrnijm «,,11 ~!,>Nil •W•~ "'ff;~ ·;r.r1 C•>hl<t•~ir.,; . f\1,k,.11<'.>1 ' P!ri~,no11c" ti 14Q; (l;n; ",• f'ot,d!l)'•llf 
Pi;,, Undr, t#~h ~.ii' I>)' ~4111,t AIIKl1' !tll<)'!<:"" Mus,:, ,fl<l f'ntll :i.-1~. °'''· t~ c-.·1 CJl~~Hflil!O. U111,ar'-'li iJl l,\li,.im~r,. J;•ll 19llli 

Maximum Cover (m) 
2l0 kPa Pipe: Stiffness< 

9.0 
9,0 

9.0 

9.0 

9.5 
9.5 

9.1 

9' ·" 
m1 
107 

10.7 



JOINING SYSTEMS 
The joining systems incorporate 
a Stvrene-Butadie11e Rubber (SBR) 
gasket and are intended for 
watertlght applications In which 
tht system wiU keep the water in 
or out under normal gravity flow 
operating pressures. The joints are 
CSA certified to CSA il 182.6-02 
and h;ive been laboratory tested 
to 100 kPa in accordante with 
ASTM Standard 03212. In speci;.I 
applications where hydro carbon 

contamination or other aggressive 
effluents are expected, resistant 
gaskets made from other rubber 
compounds can be spedally ordered. 
Ultra Stab 100® Coupler: 
BOSS POLY-Tiff 
(1(}(Jmm - 750mm) 

The gasket is .tufJricaLed orrd ttir pipe 
15 pushed in w. tf1e belled end to 
the orange seating mark. (1.obricont 
is supplied by Arm tee,} 

W,ittr Tight - Ultrn Stab Jr)• (CSA B1B'.UJ-fl2] _______ "_"~"-~--~----------
Ttie couplers incorporate a SBR Ultra-Stab 75'!} Coupler: 
gasket and offer water tight joint BOSS 2000 
integrity. lt1ey are intended for (100mm - !JOOmm), 
water right applications in which The gasket is lubricated tmd 
the system will keep the water in the pipe is poshed in to the 
or out under normal gravity flow belled end w tht orange seating 
operating pressure~ The joints a1e mark. (lubricant is supplied 
('SA certified to CSA 8182.8-02 and byArmtecJ 
havt been lab tested to 75 kPa in 
accordance with ASfM standard 
D:3212. 

Soil light---------------------------------
Nongasketed joln'ing systems are 
soil tight and intended for bar:l'.fill 
conditions tbat ~re not SJ tu rated 
with flcwabfe fines. In these 
conditions, the pipe joints can 
s.imp!y be wrnpped in a -SOCK" or 
g~ott:xtile. They offet a superior 
m~Ch3f'll(..ll pu II-a-part to that 
provided by bell and gasket sys1ems. 

A: External Split Coupler: 
B0552000{250mm ~ 900mm). 

(Armulw} BOSS 1000 
{750 - 900 mm) 

Subdroin tubing (50mm - 75mm. 
200mm - ,100mm} 

B: Insert Coupling: 
(Annula1J 80S5 WOO 
{1(XJmm), 

Subtt,ain tubiflg 
(100mm - 200mm} 

C: Screw on Coupler: 
{HelkolJ BOSS 10()0 
(150mm - 600mm) 

D: External Double 
Bell Snap: 
BOSS 200U 
( 100mm - 200mm), 
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APPENDIX C 

SIPHON AND GRAVITY PIPE FLOW CAPACITIES 
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Pipe Discharge vs. Depth 
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Pipe Discharge vs. Depth 
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APPENDIX D 

CLINTON CREEK HYDROGRAPHS 
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CHANNEL_/i 
ALL 

3.0m LONG x 0.50m THICK 
LAYER OF CHANNEL RIPRAP 

~ WASTE ROCK 
AND BOULDERS~ 

3.0 

DRAWOOWN 
REDUCTION WEIR 

.ti.Qif; X = {NUMBER OF 0.5m STEPS - 1) x 2m 
ie. FOR 3 STEPS (1.5m DROP) X = ( 3 - 1) x 2 = 4m 

FOR 10 STEPS (5m DROP) X = (10 - 1) x 2 = 18m 

DROP 
STRUCTURES DROP (m) L (m) BASKETS 

No of 

1.5 12 125 
/13, #5, /16 2.0 14 148 

#2. #4 2.5 16 171 
3.0 18 194 
3.5 20 217 

END SILL 
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