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Mr. Tom Knapik 
Plains Midstream Canada 
Suite 1400, 607 Eighth Avenue S.W. 
Calgary, Alberta 
Canada T2P 0A7 

  

Dear Mr. Knapik: 

RE: EROSIONS CONTROL AT THE ENTRANCE BANKS OF CAREFREE 
MARINA 

 

1. INTRODUCTION 

Gleniffer Lake, also known as Gleniffer Reservoir, is a man-made lake in central Alberta. The lake was 
created in 1983 by the construction of the Dickson Dam which impounded the Red Deer River. At full 
supply elevation of 948.0 m, the lake is approximately 11 km long and 2 km wide (Mitchell and Prepas 
1990). As part of the developments in Gleniffer Lake, a marina was built for Carefree Resort (Figure 1). 
The marina is managed by the Gleniffer Lake Boating Society, and is in operation during the months of 
June to September. Water levels at the lake are controlled by the Dickson Dam with the highest levels 
observed from June to December. As result, during these months wave erosion at the marina is 
increased due to wind and boating activities. Plains Midstream Canada (Plains Midstream) has 
retained WorleyParsons Canada Services Ltd. (WorleyParsons) to prepare an erosion control design to 
prevent further erosion of the banks at the marina entrance.  

The following document describes the design approach to control erosion at the marina banks. A 
revetment design using riprap is proposed as a remedial alternative. The riprap revetment design will 
cover 200 m of affected areas along the entrance banks, with 105 m for the west bank and 95 m for the 
east bank. 

 

 

 

http://www.worley.com.au/


 

 

307076-04758-0001-WW-REP-Erosion-Protection-Rev 0.docx Page 2 14 March 2013 

  

2. EROSION PROTECTION OBJECTIVES 

The primary purpose of this report is to present a design to prevent erosion due to wave action and 
movement of boats at the entrance banks of the marina. Specifically, the current design has the 
following objectives: 

 characterization of wave action on the lake;  

 design of erosion protection along the banks using riprap; and 

 preparation of a design report, issued for review drawings, and design specifications. 

3. SITE VISIT AND TOPOGRAPHIC SURVEY 

3.1 Site Visit 

On January 18, 2013, WorleyParsons representatives visited the site to inspect the extent of erosion at 
the marina entrance banks. The site observations were limited due to large amounts of snow covering 
the area. To aid with the inspection Don Shewchuk (General Manager for the Carefree Resort) 
provided a tour around the site and presented the extent of the affected areas due to erosion. From the 
field, observations most of the damage was found on the east and west entrance banks 
(Photograph 1). Bank erosion was also observed west of the marina entrance where trees were 
observed to be falling due to undermining of the toe (Photograph 2). Erosion was also observed inside 
the marina area close to where the floating docks are installed (Photographs 3 and 4).  

Don Shewchuk indicated that a 1 to 1.5 (4- 5 ft.) gravel layer was installed in order to temporally protect 
the entrance banks from wave action. Prior to starting construction of the proposed riprap protection, 
this gravel layer will have to be stripped for the bank surface to be exposed.  

Also, due to the presence of the snow and ice at the marina, the toe of the banks was not visible during 
the site visit. Mr. Shewchuk stated from his experience that the bank toe is generally located below the 
ice, a few feet along the existing slope of the banks. 

3.2 Site Survey 

On the same day as the site visit, WorleyParsons’ survey contractor initiated the topographic survey 
(survey) of the site. Prior to commencing the survey activities on January 15, 2013, the Alberta Survey 
Control Markers (ASCMs) were identified and control points at the site were established. The survey 
was completed on July 22, 2013. During the survey, holes were drilled through the ice (approximately 
400 mm thick) in order to gather additional topographic information, in an attempt to delineate the toe 
of the banks. 

From the site survey results, it was observed that the entrance bank slopes varied between 18 to 27%, 
with an average slope of 20%. The top of the banks were measured at an elevation between 948 m to 
948.7 and the assumed toe elevation was defined between 943 and 943.5 m. Appendix 1 presents the 
survey results. 
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4. DESIGN APPROACH  

In preparing this letter-report, the shoreline conditions at the Gleniffer Marina were reviewed to 
evaluate a feasible design to protect the banks of the marina entrance. Based on this review, a 
practical option was selected based on the data gathered from the survey and information provided by 
Mr. Shewchuk regarding the current state of the marina. The selected option, a riprap design 
revetment, is discussed below, including the design assumptions and limitations, the design criteria 
and estimated various design parameters.  

4.1 Wind Characteristics 

Erosion along lake shorelines is generally the result of wave action. Waves are primarily generated by 
wind and in smaller degree by recreational boats. Waves generated by wind depend on a number of 
factors such as:  

 lake fetch length; 

 design wind direction; and 

 design wind velocity and duration. 

In order to establish the wind environment, these meteorological and physical lake factors are reviewed 
in the sections below. 

4.1.1 Wind Direction and Specific Fetch Length 

Fetch is the length of water over which the wind blows. Fetch length along with wind speed determine 
the size of waves produced. Based on the marina location, the maximum fetch over which wind can 
travel uninterrupted is approximately 3.14 km. The wind direction along this fetch is from the 
Southwest. Figure A shows the fetch used in the calculations. 
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Figure A Fetch and Wind Direction 

 

4.1.2 Wind Speed and Duration 

Wind velocity data were obtained from the Environment Canada Station at Red Deer A. This station 
comprises a wind record of over 56 years, and measurements were started in May of 1957.  

The design wind velocity was based on a 50 year life span for the riprap structure. The corresponding 
wind speed for a 50 year return period is approximately 17 m/s. This velocity was obtained from a 
frequency analysis of Alberta’s extreme wind data prepared by Stantec (Stantec 2004). The wind 
duration for the 50 year return period was assumed to be 2 hours. 

Wind speed varies when traveling above the ground or water surfaces. Wind speed over water is 
generally higher than wind speed through land surfaces due to lower surface friction and uniform 
surface conditions. For this reason, the wind velocities obtained from station Red Deer A were 
adjusted. Saville, MacClendon and Cochrane (1962) developed relationships between wind velocity 
over water and wind velocity over land. These relationships were a function of the fetch length, and for 
a fetch length of 3 km the water wind velocity to land ratio is approximately 1.2. Hence, the wind 
velocity at the site was calculated to be approximately 20.4 m/s. 

4.2 Water Levels 

The average monthly water levels at the site were generated using 28 years (1983 to 2011) of data 
from the hydrometric gauging station, Gleniffer Reservoir Near Dickson Dam (Station Id: 05CB006). As 
described earlier, water levels in the lake are controlled by the Dickson Dam, with lowest levels 
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observed in May (941.5 m) and the highest levels in October (947.8 m). Figure B shows the historical 
monthly water levels at this station. 

Figure B Historical Monthly Water Levels at Station Gleniffer Reservoir near Dickson Dam 

 

For design purposes, wave action due to wind generated waves is expected to be higher during the 
Months of June to December. These months also include the boating season at the marina which 
starts in mid-June and ends in September. The monthly average water level from June to December 
was estimated to be 946 m.  

4.3 Wave Analysis 

A wave analysis was completed for the site. The wave analysis was based on the methodology 
outlined in “Characterization of Wave Environment and Design Requirements for Lakeshore Erosion 
Protection using Riprap”, (Stantec 2004). Table A summarize the results for wind generated waves and 
Table B presents the assumed boat characteristics used to estimate the boat generated waves. 

Table A Wind Generated Wave Characteristics 

Wave Characteristics Estimated Value 

Wave Height (Hmo), m 0.83 

Wave Period (Tp), s 2.0 

Wave Length (Lo), m 6.14 
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Table B Assumed Boat Characteristics  

Wave Characteristics Estimated Value 

Boat Length, m 5.5 

Draft of Boat, m 1 

Boat Speed, Km/hr 34 

Distance of Sailing line, m 24 

Following the procedures outlined in Stantec (2004), the estimated boat-generated wave height is 
0.56 m. It is evident from Table A, that the wind-generated wave height with a magnitude of 0.83 m 
governs the revetment design. 

4.4 Wave Run-Up and Wave Setup 

Wave run-up is the maximum vertical extent of wave uprush on a slope or shoreline structure. The 
run-up is calculated based on wave height, wave length and the slope of the structure. Wave run-up at 
the marina entrance banks was estimated at 0.4 m.  

Wave setup is the increase in the still water surface near the shoreline, due to wind shear. Wave setup 
at the site area was estimated at 0.07 m.  

Both the wave run-up and the wave setup were used to estimate the length of the overtopping pad 
described in Section 4.6. 

4.5 Assumptions and Limitations 

The assumptions and limitations of the riprap revetment design include the following: 

4.5.1 Assumptions 
a) Water level data from the hydrometric gauging Station 05CB006 Gleniffer Reservoir near 

Dickson Dam (1983-2011) were assumed to be representative for the site. The water level data 
obtained from this source was used to estimate the average monthly water levels at the marina. 

b) The bathymetry of the lake was assumed to be uniform along the selected fetch line. 

c) The average slope of 20% (1:5) was assumed to be representative for both the eastern and 
western banks of the marina entrance. 

d) The top of banks was assumed to be at an elevation of 948 m and the toe of the bank was 
assumed to be an elevation of 943 m. 

e) Wind data from Environment Canada Station Red Deer A, was assumed to be representative of 
the site. 

f) The duration of the wind speed for a fetch of 3.4 km was assumed to be between 1-2 hours. 
Wind velocity with duration of 1 and 2 hour is equal to 17 m/s for the 50 year return period. 
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g) The selected design wind speed of 17 m/s (61 km/hr) was based on an assumed riprap 
revetment design life of 50 years. 

h) A boat generated wave height of 0.56 m was assumed to be representative of the boat used at 
the marina. 

i) The riprap specific gravity was assumed to be in the range of 2.5 to 2.7 tons/m3. 

4.5.2 Limitations 
a) Since the site was covered with snow and ice at the time of the site visit and during survey, 

actual ground levels may vary within the project area. 

b) Due to snow and ice covering the site, the toe of the banks were not exposed. For design 
purposes, the surveyed toe elevation was considered to be representative of the site 

4.6 Riprap Revetment Design 

The required armour riprap weight and size for the riprap were calculated using the procedures 
outlined in Stantec 2004.  

Based on the design conditions described above, the weight of the recommended armour stone is 
approximately 21 kg. This corresponds to a stone size of approximately 300 mm in diameter or Class I 
rock according to the gradation outlined in Alberta Transportation Technical Standards. It is 
recommended the armour thickness to be approximately between 1.5 to 2 times the 50th percentile 
diameter (D50) of the armour unit. A thickness of 1.5 times D50 (300 mm) was selected which 
corresponds to an approximate armour thickness of 450 mm as shown in Figure 2.  

To reduce the gravel material used in the design, nonwoven geotextile is proposed instead of a gravel 
filter (normally placed between the armour layer and native soils). The purpose of the nonwoven 
geotextile is to protect the native soil by preventing loss of fines through the riprap layer.  

The nonwoven geotextile will be installed on top of the bank surface. A 100 mm thick 50 minus 
granular base will be installed on the riprap layer and the geotextile to avoid puncture of the material. 
For this site a nonwoven geotextile with characteristics similar to Nilex 4552 is recommended. 
Specifications for this material can be found in Appendix 2. 

An overtopping pad is generally required when the sum of the high water level plus the wind run-up 
and the wind setup is higher than the top of the bank. This sum resulted in an elevation of 948.3 m, 
which is 0.3 m higher than the top of bank elevation of 948 m. Hence, an overtopping pad was 
designed with a length of 0.8 m. 

4.6.1 Toe Protection 

The toe protection for riprap revetments serves two purposes, it provides support for the revetment 
face preventing sliding failures of the armour material, and it protects against scour and erosion at the 
structure toe (Stantec 2004). Local scour at the toe of the revetment can lead to failure of the structure. 
To avoid these conditions a Type B toe protection was selected (Figure 2). 
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Since the toe of the structure was not visible due to ice and snow covering the area, the selected toe 
protection can be installed along the bank slope, above the actual toe. The proposed toe protection 
dimensions are of 2.4 m in length with a width of five times D50 equalled to 1.5 m. 

4.6.2 Design Specifications  

The design specification for construction of the riprap revetment can be found in Appendix 2.  

4.7 Estimated Project Cost 

A preliminary cost estimate was prepared for the construction of the riprap revetment. Unit prices were 
obtained from a local contractor (Wilco Contractors Southwest Inc.). The prices below are related to a 
riprap revetment 200 m long. The unit prices below in Table C include installation of the material and 
on-site disposal of stripped and excavated material. Additionally, the prices below include erosion 
control and minor dewatering of the excavated areas as well as mobilization and de-mobilization to and 
from the Site. 

The extent of the areas to be stripped as well as the excavation is presented in Figure 3. 

Table C Wind Generated Wave Characteristics 

Activity/Material Qty Units $/Unit Total Budget 

Riprap 3054 m³ 100 $305,383 

Granular Base 678 m³ 120 $81,392 

Geotextile 848 m² 5 $4,239 

Stripping 5200 m² 2 $10,400 

Excavation 1080 m³ 20 $21,600 

Total $423,014 

5. CONCLUSIONS AND RECOMMENDATIONS 

A design approach to control bank erosion at the Carefree Marina (entrance) has been developed. The 
design approach includes a wave analysis for the site and the design of a riprap revetment to protect 
200 m of impacted banks. The designed structure will aim to reduce erosion at the site in accordance 
with the 50 year design life assumptions.  

Based on the results of the design, the following conclusions were made. 

5.1 Conclusions 
a) The estimated design wave height, due to wind action is 0.83 m. 

b) To avoid damage above the top of the banks due wave run-up and wind setup, a 0.8 m 
overtopping pad has been designed. 
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c) A riprap revetment with an armoring layer of 450 mm has been completed. A D50 armoring rock 
of 300 mm will be used in the design. 

d) The toe protection will have a length of 2.4 m and width of 1.5 m. 

5.2 Recommendations 
a) Due to the large variation in lake water elevations through-out the year, construction of the riprap 

revetment should be completed in May, when the water level at the lake is at its lowest elevation. 

b) To avoid ice damage in the riprap structure, it is recommended that granite rock with specific 
gravity between 2.5 to 2.7 tons/m3 be used. 
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8. DISCLAIMER 

 

The information presented in this document was compiled and interpreted exclusively for the purposes 
stated in Section 1 of the document. WorleyParsons provided this report for Plains Midstream Canada 
for the purpose noted above. 

WorleyParsons has exercised reasonable skill, care, and diligence to assess the information acquired 
during the preparation of this report, but makes no guarantees or warranties as to the accuracy or 
completeness of this information. The information contained in this report is based upon, and limited 
by, the circumstances and conditions acknowledged herein, and upon information available at the time 
of its preparation. The information provided by others is believed to be accurate but cannot be 
guaranteed. 

WorleyParsons does not accept any responsibility for the use of this report for any purpose other than 
that stated in Section 1 and does not accept responsibility to any third party for the use in whole or in 
part of the contents of this report. Any alternative use, including that by a third party, or any reliance on, 
or decisions based on this document, is the responsibility of the alternative user or third party. 

No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form 
or by any means, electronic, mechanical, photocopying, recording, or otherwise, without the prior 
permission of WorleyParsons. 

Any questions concerning the information or its interpretation should be directed to Efrain Giron or 
Manas Shome. 
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Photograph 1 Looking West View of the Marina West Bank 
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Photograph 2 Looking East View of the Marina East Bank 
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Photograph 3 Looking North View of the Marina Entrance (West and East Banks) 

 

  



 

PLAINS MIDSTREAM CANADA 
EROSIONS CONTROL AT THE ENTRANCE BANKS OF CAREFREE MARINA 

 

307076-04758-WW-PHT-0001-Photographs-Rev 0.docx Page 4 of 5  

  

Photograph 4 Looking North East Eroded Area east of the Marina  
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Photograph 5 Looking North Inside Marina Area 
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Appendix 1  Topographic Survey Results 
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Appendix 2  Specifications 
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Part 1 General 

1.1 SECTION INCLUDES 
.1 Scope of Work 

.2 Drawings 

.3 Description of Work 

.4 Use of Site 

.5 Temporary Facilities and Utilities 

.6 Mobilization and Start-Up 

.7 Existing Services 

.8 Superintendence 

.9 Field Surveying 

.10 Examination 

.11 Work by Others 

.12 Work Sequence 

.13 Contractors Use of Premises 

.14 Restoration 

.15 Record Documents 

.16 Water Control 

.17 Erosion and Sediment Control 

.18 Dust and Particulate Control 

.19 Dewatering due to storm events 

.20 Site Security 

.21 Demobilization 

.22 Health and Safety 

1.2 RELATED SECTIONS 
.1 Section – 02 – Submittal Procedures 

.2 Section – 03 – Quality Control 
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.3 Section – 04 – Stripping 

.4 Section – 05 – Excavation 

.5 Section – 06 – Grading 

.6 Section – 07 – Geotextiles 

.7 Section – 08 – Riprap 

.8 Section – 09 – Granular Material 

Part 2 General Instructions 

2.1 SCOPE OF WORK 
.1 The intent of this project is to construct an Erosion Control System (hereinafter referred to 

as ECS) that will provide protection against erosion and ensure integrity of the banks at 
the entrance of the Carefree Marina located in the Gleniffer Lake (Gleniffer Reservoir) in 
central Alberta.  

.2 As the construction will be completed in stages, initial construction stage of the ECS is 
scheduled to be completed during spring 2013. At the completion of construction work all 
disturbed areas will be restored as best as possible, to the original grade and pre-
construction condition. 

2.2 DRAWINGS 
.1 Drawings issued with and forming part of these documents are listed below in Table 1: 

Table 1: Drawings 

Drawing No. 
 

Rev.
 

Title 
 

FIGURE 1 
A 

GLENNIFER LAKE – CAREFREE RESORT. MARINA 
ENTRANCE. EROSION PROTECTION PROJECT. 
EXISTING CONDITIONA & SITE LOCATION. 

FIGURE 2 
A 

GLENNIFER LAKE – CAREFREE RESORT. MARINA 
ENTRANCE. EROSION PROTECTION PROJECT. TYPE B 
TOE PROTECTION DESIGN USING GEOTEXTILE. 

FIGURE 3 A EXTENT OF THE STRIPPING AND EXCAVATION AREAS 

.2 Perform Works in accordance with these Drawings and associated Specifications. Where 
conflict exists between Drawings and Specifications, immediately request clarification 
from the Owner’s Representative.  

.3 Revised Drawings may be issued from time to time by the Owner or the Owner’s 
Representative; such Drawings will supersede previous versions. All revised Drawings 
are to be formally approved by the Owner or the Owner’s Representative before being 
implemented.  
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2.3 DESCRIPTION OF WORK 
.1 The Work includes but is not limited to the following: 

.1 Mobilization, start-up and demobilization of construction equipment; 

.2 Kick-off on site meeting between the Owner’s Representative and the Contractor; 

.3 Contractor surveying; 

.4 Topsoil removal to stockpile and/or off-site; 

.5 Concrete removal off-site; 

.6 Bank Installation: excavation, supply and install of Non-woven Geotextile, supply 
and install granular base, supply and install Riprap; 

.7 Disposal of Waste Material generated from construction activities and from 
surplus unused material. 

2.4 USE OF SITE 
.1 When unfavourable conditions exist (e.g., rainfall) as determined by the Contractor in 

consultation with the Owner’s Representative, continue operations and work which will not 
be adversely affected by such conditions. Do not construct or cause to be constructed any 
portion of Works under conditions which would adversely affect the quality of Works or 
surrounding environment, unless special means or precautions are taken to perform 
Works in a proper and satisfactory manner. 

.2 The Owner or his Representative reserves the right to cease operations at any point due 
to unfavourable conditions and may postpone the work until suitable conditions exist in 
2012. 

.3 Contractor shall reinforce compliance with Site rules as designated by the Owner and the 
Contractors. 

.4 Adequate storage facilities for storage of materials, tools and equipment which could be 
subject to damage by weather are the responsibility of the Contractor. 

2.5 TEMPORARY FACILITIES AND UTILITIES 
.1 Contractors shall be wholly responsible for the supply, installation, provision, 

maintenance, repair and final removal of all temporary facilities and utilities necessary for 
full and complete performance of the Work. 

.2 Contractors are responsible for cleanliness and safety of all lay-down, storage, temporary 
facilities, roads and Work areas.  

.3 Natural Gas, Gasoline and Other Fuels 

.1 The Contractor shall provide and pay all costs for natural gas, gasoline and other 
fuels required for the performance of The Work, in accordance with governing 
regulations and ordinances, and the Contract Documents. 

.2 The Contractor shall furnish and install all temporary piping and upon completion 
of THE WORK remove all such temporary piping. 

.4 Water 

.1 The Contractor will provide water for dust control purposes, moisture conditioning 
of the Amended Soil (if required) and revegetation. The Owner will pay all costs 
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for water supplied for the performance of The Work, in accordance with governing 
regulations and ordinances, and the Contract Documents. 

.5 Electricity and Lighting 

.1 The Contractor shall provide and pay all costs for electricity and artificial lighting 
required for the performance of The Work, in accordance with governing 
regulations and ordinances, and the Contract Documents. 

.2 The Contractor shall furnish and install all necessary temporary wiring, distribution 
boxes, panels, etc., and upon completion of The Work remove all such temporary 
installations. 

.6 Telephone 

.1 The Contractor shall provide, maintain and pay all costs for a telephone for the 
Contractor's use. 

.2 A telephone is not required for The Owner’s Representative use on this project. 

.7 Heating and Ventilating 

.1 The Contractor shall provide and pay all costs for heating and ventilating, 
coverings and enclosures as necessary to protect and perform the work. 

.2 The Contractor shall furnish and install all necessary temporary equipment, 
piping, wiring, ducting, and other materials to perform The Work and upon 
completion of the work, remove all such temporary equipment. 

.3 Temporary heating and ventilating provided and/or furnished by the Contractor 
shall be in accordance with all governing regulations and ordinances, and the 
Contract Documents. 

.8 Sanitary Facilities 

.1 The Contractor shall furnish and install all required temporary toilet buildings with 
sanitary toilets for use of all workmen; comply with all minimum requirements of 
the Health Department or other public agency having jurisdiction; maintain in a 
sanitary condition at all times. 

.9 Fuel Facilities 

.1 The Contractor shall follow all applicable regulations related to fuel facilities. 

.2 Locations and equipment employed in the Contractor‘s fuel facilities will be 
subject to the Owner or Owner’s Representative approval. 

.3 The Contractor shall provide ground covers to prevent any spills at fuel facilities. 
Ground covers will be subject to the Owner’s approval. 

.10 Parking Facilities 

.1 The Contractor shall indicate to the Owner the location’s at which it intends to 
park equipment. Parking locations will be subject to the Owner’s approval. 

.2 The Contractor shall provide ground covers for the areas on which the Contractor 
intends to park equipment. Ground covers will be subject to the Owner’s 
approval. 

2.6 MOBILIZATION AND START-UP 
.1 Do not mobilize to Site without Owner or Owner’s Representative prior authorization. 

Ensure insurance as required by these Specifications is in full force prior to commencing 
mobilization to Site. Ensure planned activities are consistent with existing regulatory 
approvals. 
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.2 Perform planning and scheduling activities as required for the performance of Works. 

.3 Use the existing Site access roads to the designated work areas during mobilization. 
Complete improvements to roads as required. Any damage to existing Site access caused 
by a Contractor shall be repaired at the Contractor’s expense.  

.4 Confine equipment, storage of materials and equipment, and the operations of workers to 
Site and to land adjacent to the Works. Do not unreasonably encumber Site with 
construction equipment or other materials or equipment. 

2.7 EXISTING UTILITIES AND STRUCTURES 
.1 Existing utilities and structures include pipes, culverts, ditches or other items, which are a 

part of an existing sewerage, drainage or water system; or which are a part of a gas, 
electrical, telephone, television, telecommunications or other utility system. Also included 
are sidewalks, curbs, gutters, swales, poles, fences or any other structures encountered 
during construction. 

.2 The Contractor shall be responsible for location, protection, removal or replacement of 
existing utilities and structures, or for repair of any damage, which may occur during 
construction. 

.3 Existing utilities and structures may be shown on the drawings, or described in the 
specifications. Such information is shown for design purposes and the existence, location 
and detail given is information that is obtained during the design period and is not 
necessarily complete, correct or current. 

.4 The Contractor shall pay all costs and be responsible for establishing locations and state 
of use of all existing utilities that may affect The Work. The Contractor shall make 
satisfactory arrangements with the utilities companies involved for the location, protection 
and inspection of existing utilities.  

.5 Notice in writing shall be given by the Contractor to the Owner and utilities companies at 
least 48 hours before work commences in the vicinity of existing utilities. 

.6 The Contractor shall pay all the costs involved in protection of utilities, inspection of 
utilities, and all costs due to delays because of existing utilities and structures. 

.7 Access shall be maintained to all existing structures such as valves, hydrants, meter 
chambers and control structures at all times during construction. 

.8 If interruption of service provided by an existing utility is necessary, the planned 
shut-down shall be approved by the Owner of the utilities. Requests for shut-down shall 
be made by the Contractor in writing at least 48 hours in advance. 

.9 The Contractor shall notify all customers or make arrangements with the utility company 
to notify all customers 24 hours in advance of a shut-down. 

.10 Unless otherwise specified, the Contractor shall make arrangements for relocation of 
existing utilities that the Owner’s Representative requests to be relocated; and the actual 
relocation shall be constructed by the Owner of the utility. The Contractor will be 
reimbursed the invoiced cost of the relocation. No extra payment is permitted for delays, 
or standby time. 
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.11 Where unknown services are encountered, immediately stop work, and advise Owner and 
confirm findings in writing. The Owner will be responsible for costs incurred from 
construction delays caused by unknown services, and all costs incurred from relocation of 
services. 

.12 Record locations of maintained, re-routed and abandoned service lines. 

2.8 SUPERINTENDENCE  
.1 Provide all necessary superintendence during execution of Works. Employ and assign to 

Works a competent and authorized individual, herein referred to as the Superintendent 
and who shall be responsible for supervision, inspection, and direction of Works. 
Superintendent will have responsibility and authority over Site activities. Upon request, 
Owner will confirm instructions in writing. The Superintendent shall be available to the 
Works and Site at all times during execution of the works. 

2.9 FIELD SURVEYING 
.1 The Contractor shall supply and pay for benchmarks and control points required for 

vertical and horizontal control and the Owner will pay for Survey Works.  

.2 The Contractor shall complete field surveying and grade control necessary for completion 
of Works.  

.3 Verify locations of survey control points prior to starting work. Promptly notify the Owner of 
any discrepancies discovered. 

.4 Locate, preserve, and protect survey control and reference points as set or established. 
Promptly replace the loss or destruction of any reference point or relocation required 
because of changes in grades or other reasons. 

.5 Maintain a complete and accurate log of control and survey work as it progresses, and for 
as-built grades/facilities. 

.6 Establish elevations, lines, and levels, utilizing recognized engineering survey practices. 

2.10 EXAMINATION 
.1 Prior to commencement of work at Site, inspect the Site to review and establish the 

condition of the area of the Works including existing buildings, wells, trees and other 
plants, grassed areas, fencing, service poles, wires, paving, and survey bench marks or 
monuments on or adjacent to Site which may be affected by Works. 

.2 Provide ongoing review, inspection, and attendance during performance of Works to 
properly document conditions. Promptly note any existing condition at Site affected by 
Works which may require restoration, repair, or replacement. Do not cover up any of 
Works prior to the appropriate testing and verification. 

.3 Protect existing Site structures and facilities not included in the Work from damage, which 
may be affected by Works while work is in progress and repair any damage resulting from 
Works. 

.4 Verify that existing Site conditions and substrate surfaces are acceptable for subsequent 
work. 
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2.11 WORK BY OTHERS 
.1 Cooperate with other Contractors in carrying out their respective Works and carry out 

instructions from Owner. 

.2 Coordinate Work with that of other Contractors. If any part of Work under this Contract 
depends for its proper execution or result upon Work of another Contractor, report 
promptly to Owner in writing, any defects which may interfere with proper execution of 
Work.  

2.12 WORK SEQUENCE 
.1 Construct Work in stages to accommodate Owner’s or adjacent land owners intermittent 

use of premises during construction. 

.2 Maintain fire access / control. 

2.13 CONTRACTORS USE OF PREMISES 
.1 All Contractors shall limit use of premises for Work, storage, and access to allow: 

.1 Partial Owner occupancy; and 

.2 Work by other Contractors. 

.2 Co-ordinate use of premises under direction of Owner. 

.3 Obtain permission from the Owner for use of additional storage or Work areas needed for 
operations under this Contract. 

2.14 TEMPORARY USE OF OWNER’S FACILITIES 
.1 If the Owner permits the Contractor to make temporary use of the Owner's facilities, the 

Contractor shall use the facilities with care, providing all maintenance and repair, and 
shall leave the facilities in good working order when he is finished. 

.2 If the Owner permits the Contractor to use facilities incorporated into The Work, the 
Contractor shall use them with care and be responsible for all maintenance and repair and 
for leaving the facilities in good order. 

.3 Permanent systems shall not be used by the Contractor without the written permission of 
the Owner. 

.4 Permanent heating systems shall not be used for temporary heating without the written 
permission of the Owner. 

.5 If the Contractor obtains written permission to use existing heating systems or other 
systems temporarily, the Contractor shall change lubricants, filters and other accessory 
items completely upon completion of The Work. Warranties shall be extended by the 
Contractor to ensure that the Owner receives the full warranty, as specified. 

2.15 RESTORATION 
.1 Except where specifically required otherwise by other Specification sections, restore 

areas affected by the construction of works to match condition of similar adjacent, 
undisturbed areas. 
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.2 Ensure that restored areas match prescribed grade and surface drainage characteristics, 
except as otherwise specified, and ensure a smooth transition from restored surfaces to 
existing surfaces. 

.3 Utilize construction methods and procedures during the performance of Works which 
keeps disturbance and damage of whatever nature to existing conditions to the practical 
minimum. 

2.16 RECORD DOCUMENTS 
.1 Maintain on Site, one set of the following Record Documents; record actual revisions to 

Works: 

.1 Drawings; 

.2 Specifications; 

.3 QA/QC requirements summary sheet; 

.4 QA/QC testing results; 

.5 Change orders and other modifications; and 

.6 Manufacturers’ operating and maintenance instructions. 

.2 Ensure entries are complete and accurate, enabling future reference. 

.3 Store Record Documents separate from documents used for construction. 

.4 Record information concurrent with construction progress. 

2.17 WATER CONTROL 
.1 Since construction is to be done during low water levels in the Lake, maintain excavations 

free of water. Provide, operate, and maintain necessary equipment appropriately sized to 
keep excavations, and other work areas free from water. 

.2 Water collected in excavations, temporary sumps or tanks shall not be released to the 
surrounding watershed. Manage water as specified by the Owner or Owner’s 
Representative 

.3 Maintain and upgrade (if required) existing site drainage to ensure run-on is directed away 
from excavation areas.  

2.18 ENVIRONMENTAL CONDITIONS 
.1 Oil Spills and Fuel Spills 

.1 The Contractor shall be responsible for the remediation, to the satisfaction of the 
Owner and to all applicable soil criteria, of land on which it spills oil or fuel. 

.2 Dirt, Clay and Soil Spills 

.1 The Contractor shall be responsible for the remediation, to the satisfaction of the 
Owner and to all applicable criteria, of land on which it spills clay, dirt or soil. 

2.19 EROSION AND SEDIMENT CONTROL 
.1 Plan and execute construction by methods to control surface drainage from cuts and fills, 

from stockpiles, and other work areas. Prevent erosion and sedimentation. 
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.2 Provide and maintain temporary measures which may include, but are not limited to, 
ditches, drains, berms, terracing, Riprap, sedimentation basins, dikes, and any other 
construction required to prevent erosion and migration of silt, mud, sediment, and other 
debris off of Site or to other areas of Site where damage might result. 

2.20 DUST AND PARTICULATE CONTROL 
.1 Provide and maintain dust and particulate control measures such as watering access 

roads to prevent the generation of dust and particulate. 

2.21 SITE SECURITY 
.1 Comply with Site Security requirements specified by the Owner. 

.2 Security of all contracted equipment, personnel, and belongings, including those of 
subcontractors remains the responsibility of the respective Contractor throughout 
execution of the Works. 

2.22 WASTE DISPOSAL 
.1 Disposal of Unused clean granular material (e.i Amended Soils, Riprap, Washed Gravel, 

Washed Cobble), unused clean construction material and Excavated material will be 
hauled and disposed off-site to an approved disposal location, after receiving approval 
from the Owner or the Owner’s Representative. 

.2 Disposal of Topsoil and waste material generated during construction activities will be 
hauled and disposed by the Contractor to a Landfill or recycling facility approved by the 
Owner or the Owner’s representative. 

.3 Compensation for disposal of waste material will be paid by the Owner. 

2.23 DEMOBILIZATION 
.1 Following completion of Works, remove temporary construction and support facilities, 

disconnect temporary services and utilities and remove from Site. 

.2 Dispose of wastes generated during completion of the Works, and sundry items in a 
manner consistent with the Owner and applicable laws. 

Part 3 Health and Safety Requirements 

3.1 GENERAL 
.1 Implement construction in accordance with the following: 

.1 Occupational Health and Safety (OH&S) legislation of the Province of Alberta; 
and 

.2 The Owner’s Safety Procedures and all site specific safety requirements. 

.2 All Contractors shall, prior to mobilization, provide the Owner with its corporate Health, 
Safety and Environment procedures, and proof of WCB coverage. 

.3 During all project activities, health and safety requirements will be evaluated and 
appropriate modifications to procedures shall be made where necessary. All employers on 
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Site have responsibility for the safety and well being of their employees and 
subcontractors. 

.4 The Superintendent is responsible for ensuring that all employees comply with health and 
safety policies on Site. 

END OF SECTION 
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Part 1 General 

1.1 SECTION INCLUDES 
.1 Administrative 

.2 Shop Drawings and Product Data 

.3 Samples 

1.2 RELATED SECTIONS 
.1 Section – 01 – General Instructions 

.2 Section – 03 – Quality Control 

.3 Section – 04 – Stripping 

.4 Section – 05 – Excavation 

.5 Section – 06 – Grading 

.6 Section – 07 – Geotextiles 

.7 Section – 08 – Riprap 

.8 Section – 09 – Granular Material 

1.3 ADMINISTRATIVE 
.1 Items that require a submittal from a Contractor at Site to the Owner’s 

Representative include the following: 

.1 A query, a request for information (RFI), or a request for clarification 
pertaining to the Contract Documents; 

.2 Shop Drawings, as defined in Section 1.4.1, that require review and 
approval by Owner’s Representative; and 

.3 Samples or mock-ups that require review and approval by Owner’s 
Representative. 

.2 Submittals must be accompanied by a completed project RFI/Submittal form. 
Submit with reasonable promptness and in orderly sequence so as to not cause 
delay in Work. Failure to submit in ample time is not considered sufficient reason 
for an extension of Contract Time and no claim for extension by reason of such 
default will be allowed.  

.3 Work affected by submittal shall not proceed until review is complete.  

.4 Present shop drawings, samples and mock-ups in SI metric units.  
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.5 Where items or information is not produced in SI metric units converted values 
are acceptable. 

.6 Review submittals prior to submission to Owner’s Representative. This review 
represents that necessary requirements have been determined and verified, or 
will be, and that each submittal has been checked and co-ordinated with 
requirements of Work and Contract Documents. Submittals not stamped, signed, 
dated, identified as specific to the project, or not accompanied by an 
RFI/submittal form will be returned with a description of why the submittal is 
deficient and will not be approved.  

.7 Notify Owner’s Representative, in writing at time of submission, identifying 
deviations from requirements of Contract Documents stating reasons for 
deviations. 

.8 Verify field measurements and affected adjacent Work is coordinated.  

.9 The Contractors’ responsibility for deviations in submission from requirements of 
Contract Documents is not relieved by Owner’s Representative’s review of 
submittals. 

.10 The Contractors’ responsibility for errors and omissions in submission is not 
relieved by Owner’s Representative’s review of submittals.  

.11 Keep one reviewed copy of each submission on site. 

1.4 SHOP DRAWINGS  
.1 The term “shop drawings” means drawings, diagrams, illustrations, schedules, 

performance charts, brochures, and other data which are to be provided by a 
Contractor to illustrate details of a portion of Work.  

.2 Indicate materials, methods of construction and attachment or anchorage, 
erection diagrams, connections, explanatory notes and other information 
necessary for completion of Work. Where articles or equipment attach or connect 
to other articles or equipment, indicate that such items have been coordinated, 
regardless of Section under which adjacent items will be supplied and installed. 
Indicate cross references to design drawings and specifications. 

.3 Allow two (2) days for Owner’s Representative’s review of each submission.  

.4 Adjustments made on shop drawings by the Owner’s Representative are not 
intended to change the Contract Price. If adjustments affect value of Work, state 
such in writing to Owner’s Representative prior to proceeding with Work. 

.5 Make changes in shop drawings as the Owner’s Representative may require, 
consistent with the Contract Documents. When resubmitting, notify Owner’s 
Representative in writing of any revisions other than those requested.  

.6 Accompany submissions with RFI/submittal form, containing: 

.1 Date; 
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.2 Project title and number; 

.3 Contractor’s name and address; 

.4 Identification and quantity of each shop drawing, product data, and 
sample; and 

.5 Other pertinent data. 

.7 Submissions shall include: 

.1 Date and revision dates; 

.2 Project title and number; 

.3 Name and address of: 
.1 Subcontractor; 
.2 Supplier; and 
.3 Manufacturer. 
.4 Details of appropriate portions of Work as applicable: 

.1 Fabrication; 

.2 Layout, showing dimensions, including identified field 
dimensions and clearances;  

.3 Setting or erection details; 

.4 Capacities;  

.5 Performance characteristics; 

.6 Standards; 

.7 Operating weight; 

.8 Wiring diagrams; 

.9 Single line and schematic diagrams; and 

.10 Relationship to adjacent work. 

.8 Submit one (1) hard copy and one (1) electronic copy to Owner’s Representative 
of shop drawings for each requirement requested in specifications Sections and 
as Owner’s Representative may reasonably request. 

.9 Submit one (1) electronic copy of product data sheets or brochures for 
requirements requested in Specifications sections and as requested by Owner’s 
Representative where shop drawings will not be prepared due to standardized 
manufacture of product. 

.10 Delete information not applicable to project. 

.11 Supplement information applicable to project. 

.12 If upon review by Owner’s Representative, no errors or omissions are discovered 
or if only minor corrections are made, copies will be returned (with completed 
RFI/submittal form) and fabrication and installation of Work may proceed. If shop 
drawings are rejected, noted copy will be returned (with completed RFI/submittal 
form) and resubmission of corrected shop drawings, through same procedure 
indicated above, must be performed before fabrication and installation of Work 
may proceed.  
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.13 After Owner’s Representative’s review, distribute copies. 

1.5 SAMPLES 
.1 Submit for review samples in duplicate if requested in respective Specification 

sections. Label samples with origin and intended use. 

.2 Deliver samples prepaid to Owner’s Representative’s business address. 

.3 Notify Owner’s Representative in writing, at time of submission of deviations in 
samples from requirements of Contract Documents.  

.4 Where colour, pattern or texture is criterion, submit full range of samples. 

.5 Adjustments made on samples by Owner’s Representative are not intended to 
change Contract Price. If adjustments affect value of Work, state such in writing 
to Owner’s Representative prior to proceeding with Work. 

.6 Make changes in samples which Owner’s Representative may require, consistent 
with Contract Documents. 

.7 Reviewed and accepted samples will become standard of workmanship and 
material against which installed Work will be verified.  

END OF SECTION 
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Part 1 General 

1.1 SECTION INCLUDES 
.1 Inspection 

.2 Independent Inspection or Testing Agencies 

.3 Access to Work 

.4 Procedures 

.5 Rejected Work 

.6 Reports 

1.2 RELATED SECTIONS 
.1 Section – 01 – General Instructions 

.2 Section – 02 – Submittal Procedures 

.3 Section – 04 – Stripping 

.4 Section – 05 – Excavation 

.5 Section – 06 – Grading 

.6 Section – 07 – Geotextiles 

.7 Section – 08 – Riprap 

.8 Section – 09 – Granular Material 

1.3 GENERAL 
.1 Monitor quality control of suppliers, manufacturers, products, services, site conditions and 

workmanship, to produce Works of specified quality. 

.2 Comply with all manufacturers’ operating and maintenance instructions, including each 
step in sequence. 

.3 Should manufacturer’s instruction conflict with these specifications, request clarification 
before proceeding. 

.4 Comply with standards as minimum quality for Work. 

.5 Perform Works by using persons qualified to produce workmanship of specified quality. 
Use persons licensed (current and active) to perform Works where required by these 
Specifications or Laws and Regulations of the Province of Alberta. 

.6 Provide assistance as required to complete quality control testing as specified in this 
document. 
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1.4 INSPECTION 
.1 Allow Owner or Owner’s Representative access to Work. If part of Work is in preparation 

at locations other than Place of Work, provide access to the Owner or Owner’s 
Representative.  

.2 Give timely notice requesting inspection if Work is designated for special tests, 
inspections or approvals by Owner or Owner’s Representative, or law of Place of Work. 

.3 If a Contractor covers or permits to be covered Work that has been designated for special 
tests, inspections, or approvals before such is made, uncover such Work, have 
inspections or tests satisfactorily completed and make good such Work. 

.4 Owner or the Owner's Representative may order any part of Work to be examined if Work 
is suspected to be not in accordance with Contract Documents. 

1.5 INDEPENDENT INSPECTION OR TESTING AGENCIES 
.1 Several entities will provide inspection for different portions of the Work as follows: 

.1 The Owner’s Representative will provide field based Earthworks quality 
assurance (QA) which comprises visual inspection to ensure adherence with the 
Contract Documents; 

.2 Owner’s Representative may provide field based Earthworks quality control (QC) 
which comprises compaction testing and collection of earthen materials for 
laboratory testing to ensure adherence with the Contract Documents; 

.2 Employment of inspection / testing agencies does not limit responsibility to perform Work 
in accordance with Contract Documents; and  

.3 If defects are revealed during inspection and / or testing, an appointed agency will request 
additional inspection and / or testing to ascertain full degree of defect. Correct defect and 
irregularities as advised by Owner or Owner’s Representative at no cost to Owner.  

1.6 ACCESS TO WORK 
.1 Allow inspections / testing agencies access to Work.  

.2 Co-operate to provide access. 

1.7 PROCEDURES 
.1 Notify Owner or the Owner’s Representative in advance of requirements for tests, in order 

that attendance arrangements can be made. 

.2 Submit samples and / or materials required for testing, as specifically requested in 
Specifications. Submit with reasonable promptness and in an orderly sequence so as not 
to cause delay in Work. 

.3 Provide labour and facilities to obtain and handle samples and materials on site. Provide 
sufficient space to store test samples where required.  
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1.8 REJECTED WORK 
.1 Remove defective Work, whether result of poor workmanship, use of defective products or 

damage and whether incorporated in Work or not, which has been rejected by the Owner 
as failing to conform to Contract Documents.  

.2 Make good other contractor’s Work damaged by such removals or replacements 
immediately.  

.3 If in opinion of Owner, it is not expedient to correct defective Work or Work not performed 
in accordance with the Contract Documents, the Owner may deduct from the value of 
Work performed. The amount of which shall be determined by Owner / Owner’s 
Representative.  

1.9 REPORTS 
.1 Submit one (1) copy of preliminary laboratory test results of earthen source materials 

completed by a third party geotechnical laboratory to Owner for the purpose of expedited 
approval of those materials as an acceptable construction material, as required in the 
Specifications. 

END OF SECTION 
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Part 1 General 

1.1 DESCRIPTION 
.1 This section specifies requirements for stripping of the upper-most 150 mm soil layer. 

.2 The work includes: 

.1 Stripping areas designated as Top Soil; 

.2 Stockpiling for reuse, where required and removing materials not required; and 

.3 Stripping and disposal of Unsuitable Materials. 

1.2 RELATED SECTIONS 
.1 Section – 05 – Excavation 

.2 Section – 06 – Grading 

1.3 MEASUREMENT PROCEDURES 
.1 Topsoil Stripping: measure in square metres based on the area delineated on the 

Contract Drawings to a depth of 350mm. Removal of material below this level will be 
considered excavation. 

1.4 REGULATIONS 
.1 Abide by the bylaws and regulations of the Government of Canada Province of Alberta 

and the Municipality in which the Work is located and abide by the bylaws and regulations 
with regard to stream crossings, diversions or alternatives to drainage patterns and public 
safety. 

.2 Abide by the regulations of Alberta Environment. 

.3 Abide by the regulations of the Alberta Transportation with respect to travel routes. 

.4 Abide by the regulations of the Occupational Health and Safety Act of Alberta Labour that 
apply to the Work of this section. 

.5  Abide by the procedures outlined by the Owner in Gleniffer Lake safety and handling 
procedures. 

1.5 LIMITS 
.1 Stripping shall be as delineated in the Drawings, or by the Owner’s Representative. 

.2 Stockpile only in area approved by the Owner’s Representative. 

.3 All soil stripped from the delineated area shall be disposed of at an agreed to location at 
the site.  

.4 The Owner's Representative may waive stripping of areas, based on Site conditions. 
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1.6 QUALITY ASSURANCE 
.1 Complete installation in accordance with the Owner's Representative and the Owner, 

and as indicated on the Drawings. 

1.7 WASTE MANAGEMENT AND DISPOSAL 
.1 Do not dispose of unused soil amendments into the Gleniffer Lake, other lakes, and 

streams, onto ground or in locations where it will pose health or environmental hazard. 
The Contractor shall dispose of any unused soil amendments to ensure no excess 
remains on Site or on adjacent properties. 

Part 2 Products 

2.1 TOPSOIL 
.1 Topsoil: mixture of particulates, micro-organisms and organic matter which provides 

suitable medium for supporting intended plant growth. 

Part 3 Execution 

3.1 NOTIFICATION 
.1 The Contractor shall notify the Owner’s Representative in writing, a minimum of three (3) 

working days prior to commencement of stripping. The environmental conditions will be 
reviewed by the Contractor and Owner’s Representative to ensure the conditions are 
suitable to commence the Works. 

.2 The Owner's Representative and Contractor shall inspect the area to be stripped to 
establish specific requirements and to review procedures, which shall be confirmed in 
writing by the Contractor. 

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL 
.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion 

and discharge of soil-bearing water runoff or airborne dust to adjacent properties, 
according to the requirements of authorities having jurisdiction. Final erosion and 
sediment control measures to be defined in the Erosion and Sediment Control Plan 
(ESCP) developed in consultation with and approved by the Owner’s Representative. 

.2 Inspect, repair, and maintain erosion and sedimentation control measures during 
construction until work is completed. 

.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed 
during removal. 

3.3 STRIPPING OF TOPSOIL 
.1 Begin topsoil stripping of areas as required for execution of works and as indicated on 

the Drawings, or by the Owner’s Representative. 
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.2 Strip topsoil as indicated on the Drawings and as directed by the Owner’s 
Representative. 

.3 Avoid mixing topsoil with subsoil where textural quality will be moved outside acceptable 
range of intended application. 

.4 Stockpile in locations as directed by the Owner’s Representative and indicated on the 
Drawings.  

.5 Stockpile in a manner that will not endanger persons, the work or adjacent property. 

.6 The Contractor is responsible for locating the stockpile areas, subject to acceptance by 
the Owner’s Representative. 

.7 Leave openings in stockpiles so that other areas of the Site are accessible to Owner and 
the Owner’s Representative. 

.8 Grade the stockpile areas to provide adequate drainage. 

.9 Measures must be taken to prevent the erosion of the stockpile, subject to acceptance 
by the Owner’s Representative. 

.10 Stockpile dimensions: stockpile topsoil at slopes no steeper than 3H:1V unless approval 
is granted by the Owner’s Representative or the Owner.  

.11 Protect stockpiles from contamination and compaction. 

3.4 STRIPPING AND DISPOSAL 
.1 Strip Unsuitable Materials. The Contractor may be required to haul Unsuitable Materials 

to designated disposal areas, as directed by the Owner’s Representative. 

.2 The Contractor shall notify the owner of any Debris that is encountered. The Owner shall 
provide directions for proper handling of the Debris. 

.3 Strip Debris and haul to designated disposal areas, as directed by the Owner’s 
Representative. 

.4 No Debris shall be removed from the Site. 

3.5 DISPOSAL AREAS 
.1 Disposal areas shall be designated in the field by Owner’s Representative. 

3.6 STRIPPING FROZEN SOIL 
.1 Frozen upper soil layers may be stripped by ripping, provided a minimum of two (2) 

passes are made, the first of which shall not exceed 80 mm. 

.2 Place stripped frozen soil layers in stockpiles as appropriate.  
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END OF SECTION 



Section – 05 
– EXCAVATION, 

 Plains Midstream Canada 
 Gleniffer Lake Erosion Control Design 
 February, 2013 
 Page 1 of 4 
 
 

 
 

\\WorleyParsons.com\CA\Data\CAL\GBS\307076-04758\12.0_Reports\12.1_Draft_&_Working_File\specifications\05. Excavation.doc 
 

Part 1 General 

1.1 DESCRIPTION 
.1 This section specifies requirements for excavation of the ECS area (as shown in the 

Drawings). 

.2 The work includes: 

.1 Excavation of the ECS area, 

.2 Stockpiling for reuse as required or disposal from Site, and 

.3 Disposal of Unsuitable Materials. 

1.2 RELATED SECTIONS 
.1 Section – 04 – Stripping. 
.2 Section – 06 – Grading. 
.3 Section – 07 – Geotextiles 

1.3 MEASUREMENT PROCEDURES 
.1 Stripping: see Section – 04 – Stripping. 

.2 Common Excavation: measure in cubic metres calculated from volume of excavation 
removed and stockpiled, as supported by the surveyor and supporting documentation, 
and confirmed by the Owner or his representative or alternative method approved by them 
(e.g. measure excavation in cubic metres calculated from cross sections).  

.3 Owner’s Representative will take initial cross sections after clearing, grubbing and 
stripping is completed and immediately after excavation of material to be incorporated into 
work. 

.4 No separate payment for: 

.1 Excavating unnecessarily beyond lines established by Owner’s Representative; 

.2 Ripping and scarifying existing slopes or existing road surfaces; 

.3 Removing unsuitable material attributable to negligence; 

.4 Watering, drying and compacting; and 

.5 Finishing. 

1.4 DEFINITIONS 
.1 Common Excavation: excavation of materials that is not Stripping. 

.2 Waste Excavation: excavation of materials which are surplus or unsuitable materials.  

1.5 QUALITY ASSURANCE 
.1 Refer to Section – 03 – Quality Control. 

.2 The designation of material shall be directed by the Owner’s Representative. 
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1.6 QUALITY CONTROL TESTING 
.1 Refer to Section – 03 – Quality Control 

1.7 REGULATIONS 
.1 Abide by the bylaws and regulations of the Government of Canada Province of Alberta 

and the Municipality in which the Work is located and abide by the bylaws and regulations 
with regard to stream crossings, diversions or alternatives to drainage and public safety. 

.2 Abide by the regulations of Alberta Environment. 

.3 Abide by the regulations of the Alberta Transportation with respect to travel routes. 

.4 Abide by the regulations of Occupational Health and Safety Act of Alberta Labour apply to 
the Work of this section. 

.5 Abide by the procedures outlined by the Owner safety and handling procedures. 

1.8 WASTE MANAGEMENT AND DISPOSAL 
.1 All waste materials shall be properly disposed of at approved recycling sites, landfill sites, 

or other approved Waste Management sites. 

1.9 EXISTING CONDITIONS 
.1 Examine soil report if available. 

.2 Buried services: 

.1 Before commencing work verify location of buried services on and adjacent to 
Site; 

.2 Arrange with appropriate authority for relocation of buried services that interfere 
with execution of work. 

.3 Remove obsolete buried services that interfere works; 

.4 Size, depth and location of existing utilities and structures as indicated are for 
guidance only. Completeness and accuracy are not guaranteed; 

.5 Prior to beginning excavation work, notify applicable authorities having 
jurisdiction, establish location and state of use of buried utilities and structures to 
clearly mark such locations to prevent disturbance during Work; 

.6 Maintain and protect from damage: water, sewer, gas, electric, telephone and 
other utilities and structures encountered; 

.7 Where utility lines or structures exist in area of excavation, obtain direction of 
Owner’s Representative before removing or re-routing. Costs for such Work to be 
paid by the Owner; 

.8 Record location of maintained, re-routed and abandoned underground lines; and 

.9 Confirm locations of recent excavations adjacent to area of excavation. 

.3 Existing buildings and surface features: 
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.1 Contractor shall identify existing buildings, trees and other plants, lawns, fencing, 
service poles, wires, rail tracks, pavement, survey bench marks and monuments 
which may be affected by Work; and 

.2 Protect existing buildings and surface features from damage while Work is in 
progress. In event of damage, immediately make repair as directed by Owner’s 
Representative. 

Part 2 Execution 

2.1 PREPARATION OF SITE 
.1 Complete stripping, as required in Section – 04 – Stripping before beginning excavation. 

.2 Maintain slopes and adequate drainage during excavation. 

.3 The Contractor shall take all necessary steps prior to and during the excavation to 
minimize the generation of dust. 

.4 The Contractor shall take all necessary steps prior to and during excavation to control 
erosion. 

.5 Surface water shall be controlled and prevented from entering the Site, as approved by 
the Owner’s Representative. 

.6 Silt fences shall be erected along the Site boundary to prevent sedimentation off-Site. 

.7 Prepare space around the Site for stockpiling excavated material as required. 

2.2 PREPARATION/PROTECTION 
.1 Protect existing features in accordance with applicable local regulations. 

.2 Keep excavations clean, free of standing water, and loose soil. 

.3 Where soil is subject to significant volume change due to change in moisture content, 
cover and protect to Owner’s Representative approval. 

.4 Protect natural and man-made features required to remain undisturbed. 

.5 Protect buried services that are required to remain undisturbed. 

2.3 EXCAVATING 
.1 Excavate Materials and Debris and haul to the disposal areas as directed by the Owner or 

Owner’s Representative and drawings. 

.2 Notify Owner’s Representative when waste materials are encountered and remove to 
depth and extent directed. 

.3 Excavate to lines, grades, elevations and dimensions as indicated in the drawings.  
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.4 Excavation should not be undertaken during wet conditions or when ground is saturated. 
Prior to start of excavation, consult with Owner’s Representative for approval to ensure 
environmental conditions are conducive to undertake works. 

.5 Protect open excavations against flooding and damage due to surface run-off. 

.6 Do not obstruct flow of surface drainage. Any drainage must be properly routed around 
excavation area. 

.7 Excavation Below Grade: 

.1 Where the Owner’s Representative deems subgrade material unsatisfactory, 
excavation below grade shall be required to such depths as directed by the 
Owner’s Representative. Excavation below grade shall be of the same 
classification as that above it provided it is removed in the same operation as the 
normal excavation. Modifications to design side slopes may be required and are 
at the discretion of the Owner’s Representative. 

.8 Hand trim, make firm and remove loose material and debris from excavations. 

2.4 FINISHING 
.1 Finished slopes and ditch bottoms should meet the drawings 

.2 Hand finish slopes that cannot be finished satisfactorily by machine. 

2.5 PROTECTION 
.1 Maintain finished surfaces in condition conforming to this section until acceptance by 

Owner’s Representative. 

END OF SECTION 
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Part 1 General 

1.1 DESCRIPTION 
.1 This section specifies requirements for general site grading of the ECS areas (bank side 

slopes). 

.2  The work includes the following components: 

.1 Grade in accordance with grades, cross sections and elevations shown on the 
Drawings, or as designated by the Owner’s Representative. 

1.2 RELATED SECTIONS 
.1 Section – 04 – Stripping 

.2 Section – 05 – Excavation 

.3 Section – 08 – Riprap 

.4 Section – 09 – Granular Material 

1.3 QUALITY ASSURANCE 
.1 Refer to Section – 03 – Quality Control. 

.2 Survey of the graded areas shall be provided to the Owner’s Representative in 
compatible electronic form suitable to the Owner’s Representative within 24 hours of the 
survey. 

.3 The Owner may reduce the frequency of topographical survey requirements as indicated 
in the Contract based on the survey results and will provide written notice to the 
Contractor to that effect. 

1.4 QUALITY CONTROL TESTING 
.1 Refer to Section – 03 – Quality Control. 

.2 Survey QA/QC. 

.3 Topographic survey of granular material used for the banks. 

.4 Topographic survey of Riprap material used for the banks. 

.5 Topographic survey of the banks following placement and grading. 

1.5 REGULATIONS 
.1 Abide by the bylaws and regulations of the Government of Canada Province of Alberta 

and the Municipality in which the WORK is located and abide by the bylaws and 
regulations with regard to stream crossings, diversions or alternatives to drainage and 
public safety. 

.2 Abide by the regulations of Alberta Environment. 

.3 Abide by the regulations of the Alberta Transportation with respect to travel routes. 

.4 Abide by the regulations of Occupational Health and Safety Act of Alberta Labour apply 
to the work of this section. 
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.5  Abide by the procedures outlined in Owner safety and handling procedures. 

Part 2 Execution 

2.1 PREPARATION OF SITE 

1.6 QUALITY CONTROLL TESTING 
.1 Complete stripping, as required in Section – 04 – Stripping, and complete Excavation as 

required in Section – 05 – Excavation, before beginning grading.Survey QA/QC. 

.2 Maintain slopes and adequate drainage during general site grading, grading of the swale 
and underground storage. 

.3 The Contractor shall take all necessary steps prior to and during the grading process to 
minimize the generation of dust. 

.4 The Contractor shall take all necessary steps prior to and during the grading process to 
control erosion. 

2.2 INSPECTION OF MATERIALS ON SITE 
.1 A qualified engineer shall be available on site to designate, examine materials such as 

Riprap (Section – 08 – Riprap), clean wash gravel and clean wash cobble (Section – 09 – 
Granular Material). 

2.3 GRADING PROCEDURES 
.1 Verify that grades are correct through survey control measures. 

.2  Grade soil, eliminating uneven areas and low spots, ensuring positive drainage: 

.1 Remove debris, roots, branches, stones in excess of 50 mm diameter and other 
deleterious materials; 

.2 Remove contaminated soil; 

.3 Remove debris which protrudes more than 75 mm above surface; and 

.4 Dispose of removed material off site. 

.3 Verify that grades are correct through survey control measures including bottom of 
excavated areas and above placed materials as described below. 

.4 Haul clean granular material to be used and place over the finished graded excavated 
bottom after placing appropriated Geotextile material. 

.5 Haul Riprap material and place over the granular base. 

.6 Do not mix unsuitable materials or debris with other excavated materials. 

.7 Dust must be controlled at all times in the grading process. 

2.4 PLACING AND SPREADING OF TOPSOIL/PLANTING SOIL 
.1 Place topsoil only after the Owner’s Representative / Owner has accepted subgrade. 

.2 Spread topsoil, if required, in uniform layers not exceeding 150 mm. 
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2.5 SOIL 
.1 The optimum soil bulk density is < 1.4 g/cm3. 

.2 The Contractor shall take necessary precautions to ensure that the optimum soil bulk 
density is maintained. Precautions include, but are not limited to: 

.1 Minimize equipment travel over placed soil cover layers; and 

.2 Minimize water application over placed soil cover layers (dust control only). 

2.6 FINISHING GRADING PROCEDURES 
.1 Finish grading shall ensure that there are no depressions. 

.2 Changes in grades shall be gradual. Blend slopes into level areas with no abrupt 
changes. 

.3 Grade to eliminate rough spots and low areas and ensure positive drainage: 

.1 Grade to eliminate rough spots and low areas and ensure positive drainage; and 

.2 Prepare loose friable bed by means of cultivation and subsequent raking. 

2.7 ACCEPTANCE 
.1 The Owner’s Representative will inspect and test topsoil in place and determine 

acceptance of material, depth of topsoil and finish grading. 

2.8 UTILITIES AND APPURTENANCES 
.1 Locate, protect and mark all utilities and appurtenances (buried and surface), including 

power lines, water lines and fences. 

.2 Adjust utility structures and appurtenances to final grades and elevations. 

END OF SECTION 
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Part 1 General 

1.1 SECTION INCLUDES 
.1 Materials and installation of Non-woven Geotextiles used on the Banks slopes 

.1 Separate and prevent mixing of granular materials of different grading; and 

.2 Act as hydraulic filters permitting passage of water while retaining soil strength of 
granular structure. 

1.2 RELATED SECTIONS 
.1 Section – 08 – Riprap 

.2 Section – 09 – Granular Material 

.3 Section – 10 – Underground Storage  

.4 Section – 11 – Amended Soil 

.5 Section – 14 – Landscape areas and Seeding 

.6 Section – 15 – Sediment and Erosion Controls. 

1.3 MEASUREMENT PROCEDURES 
.1 Measure Geotextiles in square metres of surface covered by material. No allowance will 

be made for seams and overlaps. 

1.4 DELIVERY, STORAGE AND HANDLING 
.1 Each roll shall be packaged and stored in such a manner to be protected at all times until 

used. During delivery and storage, protect Geotextiles from direct sunlight, ultraviolet rays, 
excessive heat, mud, dirt, dust, debris and rodents. 

.2 Geotextile that are intended to be covered by soil, rock, earth or other materials shall not 
be left exposed for more than 72 hours following the removal of the protective wrap. 

1.5 WASTE MANAGEMENT AND DISPOSAL 
.1 Separate waste materials for reuse and recycling in accordance with Owner’s 

Representative. 

.2 Remove from site and dispose of all packaging materials at appropriate recycling facilities. 

Part 2 Products 

2.1 MATERIAL 
.1 General: 
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.1 Factory seams: sewn in accordance with manufacturer's recommendations; and 

.2 Thread for sewn seams: equal or better resistance to chemical and biological 
degradation than Geotextile. 

.2 Non-woven Geotextile (6 ounces, 200 gm/m2) with maximum apparent opening size of 
212 µm or equivalent material approved by the Owner’s Representative. 

.1 Installed as per Manufacturer’s Instructions or as approved by the Owner’s 
Representative; and 

.2 Non-woven Geotextile (Nilex 4552) shall be used under the granular base layer, 
along the bank slope as shown in the design drawings. 

 
Non-woven Geotextile Filter Fabric: Specifications and Physical Properties: 
 

Nilex Non-woven Geotextile Unit Nilex 4552 
Grab Tensile Strength N 801 
Grab Tensile Elongation % 50 
CBR Puncture N 1824 
Trapezoid Tear N 334 
UV Resistance % at 500 hr 70 
Apparent Opening Size mm 0.212 
Permittivity 1/sec 1.5 
Flow Rate L/min/m² 4482 
Roll Width m 4.6 
Roll Length m 109.8 

 

Part 3 Execution 

3.1 NON-WOVEN GEOTEXTILE INSTALLATION 
.1 Place Non-woven Geotextile by unrolling onto graded surface in orientation, manner and 

locations indicated and retain in position as per manufacturer’s written recommendations. 

.2 Place Non-woven Geotextile material smooth and free of tension stress, folds, wrinkles 
and creases and ensure Geotextile is appropriately laid in when required. 

.3 Overlap each successive strip of Geotextile as per manufacturer’s written 
recommendations. 

.4 Protect installed Non-woven Geotextile material from displacement, damage or 
deterioration before, during and after placement of material layers. 

.5 Replace damaged or deteriorated Non-woven Geotextile to approval of Owner or the 
Owner’s Representative. 

.6 Place materials on Non-woven Geotextile, as required. 
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3.2 CLEANING 
.1 Remove construction debris from Project site and dispose of debris in an environmentally 

responsible and legal manner. 

3.3 PROTECTION 
.1 Vehicular traffic not permitted directly on Geotextile. 

END OF SECTION 
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Part 1 General 

1.1 DESCRIPTION 
.1 This section specifies installation and placement of Riprap for the ECS (banks). 

.1 Riprap has been specified to protect soils from erosion,.  

.2 The work includes: 

.1 Installation and placement of 450 mm thickness Riprap for the banks and 1500 
mm thickness Riprap along the Toe length as shown in the drawings. 

1.2 RELATED SECTIONS 
.1 Section – 05 – Excavation 

.2 Section – 06 – Grading 

.3 Section – 07 – Geotextiles 

.4 Section – 09 – Granular Material 

1.3 MEASUREMENT PROCEDURES 
.1 Measure Riprap in metric tonnes of material placed. Contractor to provide material 

tickets. 

1.4 REFERENCES 
.1 Canadian Standards Association (CSA) 

.1 CAN/CSA-A23.1-[00], Concrete Materials and Methods of Concrete Construction; 
and 

.2 CAN/CSA-A3000-[98], Cementations Materials Compendium. 

Part 2 Products 

2.1 Riprap 
.1 Rock shall be hard durable angular quarry rock of a quality that will not 

disintegrate on exposure to water or the atmosphere. The gradation of rock sizes 
(mass in kg) in each class of Riprap, as specified or directed, shall conform to 
Table 1.2. 

.2 Rocks generally shall be evenly graded, approximately the stipulated sizes, and 
individual rocks shall have a thickness greater than one-third their length and 
none shall have a mass greater than five times that of the specified class mass. 
For visual comprehension only, information regarding the approximate average 
dimension of an angular rock for each specified class of Riprap is also included in 
Table 1.2. 
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Table 1.2 Riprap Gradations 

   

 

 

.1 The rock shall have a unit mass not less than 2,550 kg/m3, i.e., a specific gravity 
(saturated surface dry) not less than 2.55. 

2.2 GEOTEXTILE FILTER 
.1 Geotextile: in accordance with Section – 07 – Geotextiles. 

Part 3 Execution 

3.1 Riprap Placement  
.1 Installation: 

.1 Excavate as indicated in drawings and as indicated in Section – 05 – Excavation; 
.2 Slopes shall be graded to provide a smooth, uniform surface in accordance to 

Section – 06 – Grading; 
.3 Place Non-Woven Geotextile Filter on prepared surface in accordance with 

Section – 07 – Geotextiles and as indicated. Avoid puncturing Geotextile; 
.4 Place Riprap (300 mm), by machine or hand to thickness and details as indicated 

on drawings; 
.5 Place stones in a manner approved by the Owner’s Representative to secure 

surface and create a stable mass. Overflow outlet extends entire width of basin; 
and 

.6 Place stones in manner to secure surface and create a stable mass. Place larger 
stones at bottom of slopes. 

END OF SECTION 
 

  Riprap Class 
  Class 1 

Nominal Mass (kg)   7 

Nominal Diameter (mm)   300 
None greater than: kg 130 
  or mm 450 
20% to 50% kg 70 
  or mm 350 
50% to 80% kg 40 
  or mm 300 
100% greater than: kg 10 
  or mm 200 



Section – 09 
 – Granular Material 

 Plains Midstream Canada 
 Gleniffer Lake Erosion Control Design 
 February, 2013 
 Page 1 of 2 
 

\\WorleyParsons.com\CA\Data\CAL\GBS\307076-04758\12.0_Reports\12.1_Draft_&_Working_File\specifications\09.Granular Material.doc 

 

Part 1 General 

1.1 DESCRIPTION 
.1 This section specifies installation and placement of granular base for the ECS (banks).  

.2 The work includes: 

.1 Installation and placement of Granular Base for the banks. 

1.2 RELATED SECTIONS 
.1 Section – 05 – Excavation 

.2 Section – 06 – Grading 

.3 Section – 07 – Geotextiles 

1.3 MEASUREMENT PROCEDURES 
.1 Measure Granular Base in metric tonnes of material placed. 

1.4 REFERENCES 
.1 American Society for Testing and Materials (ASTM): 

.1 ASTM C117, Standard Test Methods for Material Finer Than 0.075 mm Sieve in 
Mineral Aggregates by Washing; 

.2 ASTM C136, Standard Test Method for Sieve Analysis of Fine and Coarse 
Aggregates; 

.3 ASTM D698, Standard Test Methods for Laboratory Compaction Characteristics 
of Soil Using Standard Effort (12,400ft-lbf/ft3) (600kN-m/m3); and 

.4 ASTM D4318, Standard Test Methods for Liquid Limit, Plastic Limit and Plasticity 
Index of Soils. 

.2 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-8.2, Sieves, Testing, Woven Wire, Metric. 

Part 2 Materials 

2.1 Granular Base 
.1 Gravel, provided by the Contractor, in accordance with the following requirements: 

.1 Crushed, Gravel with a D50 = 50 mm minus (-) free of fines, dirt and organic 
material; and 

.2 Submit separate 10 kg samples of Gravel to the Owner’s Representative for 
acceptance of material. 
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2.2 GEOTEXTILE FILTER 
.1 Geotextile: in accordance with Section – 07 – Geotextiles. 

Part 3 Execution 

3.1 PLACING OF WASHED GRAVEL AND WASHED COBBLE  
.1 Place Granular Base over graded excavated surface and on top of Geotextile filling the 

entire volume of the excavated area, in accordance with the drawings and Sections – 06 – 
Grading and – 07 – Geotextiles. Placement of material will be, inspected and approved by 
Owner’s Representative. 

3.2 COMPACTION 
.1 Compaction equipment to be capable of obtaining required material densities. 

.2 Compact as directed by owner’s representative. 

.3 Shape and roll alternately to obtain smooth, even and uniformly compacted layer. 

.4 Correct surface irregularities by loosening and adding or removing material until surface is 
within specified tolerance. 

END OF SECTION 
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