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INTRODUCTION 

In the Spring of 2018 Quesnel River Environmental (QRE) was retained by the Bouchie Lake 

Stewardship Society (BLSS), to develop a prescription plan for improvements to the Milburn Lake 

public access.  An initial project consultation occurred between David Law (BLSS Project 

Coordinator) and Quesnel River Environmental representative Robert Mills, at which time project 

scope and objectives were discussed. This Access Improvement Plan includes: project 

background information; a description of project objectives; project development methodology; 

detailed site plans and an overview illustration that identifies proposed prescriptions. 

 

PROJECT BACKGROUND 
The Milburn Lake public access is a highly valued and utilized recreation area.  Unfortunately, the 

site is annually inundated and inaccessible until sometime into July due to elevated lake levels 

during the spring (see Photo Sheet: Figure 1, in Appendix 1).  During periods of inundation the 

existing access area becomes a chronic sediment source transferring a significant amount of fine 

material into the aquatic environment.  In order to remedy this situation and allow year-round 

recreational access, the following plan has been developed which would raise the elevation of a 

significant area of the public access with fill material.  Key components of the plan are to raise the 

access above the average highwater mark which will result in improved lake water quality, while 

continuing to provide boat launch access as well as safe recreational access.  Additionally, the 

plan identifies environmentally sensitive areas and provides strategies to protect these areas 

during project implementation. 

 

PROJECT OBJECTIVES 
The primary objective of this report is to provide a detailed plan for future lake access 

development.  This report will focus on the following four fundamental objectives:  

 

1. To protect the water quality of Milburn Lake by preventing the annual flooding of 
the access area. 

2. To provide good public year-round access and wheelchair accessibility. 
3. To protect any environmentally sensitive areas during and after project 

implementation. 
4. To provide safe parking for all users. 
5. To provide good boat launch access. 
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PROJECT LOCATION 
SITE LAT/LONG: 53° 1’ 24’’ N, 122° 40’ 41’’  

The project is located at the public lake access on the west side of Milburn Lake Road (See 

Appendix 2: Project Location Map).  The site can be accessed by travelling from the City of 

Quesnel’s downtown core, across the Moffat Bridge and into West Quesnel.  At the western end 

of the Moffat Bridge immediately turn right onto Elliot Street and follow for 600 meters.  Then left 

onto North Fraser Drive (which eventually turns into the Nazko Highway) and follow for 

approximately 14.2 km at which point you will turn right onto Milburn Lake Road and the public 

lake access area is 1.3 km on the left. 

 

 

PROJECT DEVELOPMENT METHODOLOGY 

 
SITE ASSESSMENTS 
  

Three site assessments to observe water levels and to collect physical and biological data of the 

site were completed on April 26th, May 18th, and August 2nd, 2018.  Potential parking and beach 

access areas were identified, as well as a location for a permanent boat launch.  Parking, beach 

access, and boat launch locations were selected based on the following criteria: 

1. Minimizing environmental disturbance. 

2. Existing use. 

3. Recommendations from the BLSS board of directors. 

4. Maintaining existing drainage patterns. 

5. Maintaining existing vegetative buffers between the public access and private properties. 

 

On May 13th 2018, David Law (BLSS Director and Project Coordinator) completed a grid transect 

in which he measured the water elevation within the access area.  David used a 5yrd x 5yrd grid 

pattern with the results included in Appendix 3.  The results of these measurements have been 

used to estimate material volumes as well as aid in developing cost estimates. 

 
ACCESS IMPROVEMENT PLAN DEVELOPMENT 
 
The Detailed Access Improvement Plan was developed based on: preliminary discussions with 

David Law (BLSS Project Coordinator); an onsite meeting with BLSS Directors; and three 

reconnaissance site assessments.  The plan adheres to the Bouchie Lake Stewardship Society’s 

mission statement: “Bouchie Lake Stewardship Society is committed to enhance and maintain the 

health of the waters of Bouchie Lake, Milburn Lake and their watershed area to the benefit of all 

lake shore residents and all lake users”.  The plan follows best management practices (BMPs) 
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outlined in the Ministry of Environments BMP document entitled “Best Management Practices for 

Boat Launch Construction and Maintenance on Lakes”. 

The plan also was developed to achieve the following objectives of the Cariboo Regional District 

Shoreline Management Policy:  

1. To preserve the water quality of lakes and watercourses within the Cariboo 
Regional District.  

2. To manage shoreland development in such a manner as to preserve the integrity 
and capability of existing aquatic and shoreland environmental resources for 
wildlife habitat (movement and feeding corridor for mammals, waterfowl nesting, 
spawning grounds, etc.).  

3. To integrate shoreland developments with their natural surroundings, thereby 
preserving the aesthetic quality of the natural setting.  

4. To protect the shoreland from erosion and degradation.  
5. To provide shoreland access to the general public where appropriate and to 

reduce conflict with adjacent landowners.  
6. To determine suitable areas for shoreland development.  

 

RESULTS AND RECOMMENDATIONS 

It is estimated that 1,000 cubic meters of fill material will be required in order to elevate the 

current lake access above the average highwater mark allowing year-round use.  This project is 

broken down into six main treatment areas (see Marked Up Overview Photo in Appendix 4): 

1. Elevated Fill Material 

2. Boat Launch  

3. Beach Area 

4. Riparian Enhancement Area 

5. Picnic Area 

6. Parking Area  

  Below is a summary describing each treatment area in detail. 

 

ELEVATED FILL MATERIAL:  1,000 CUBIC METERS 

The entire access area (minus the new beach area) will be developed by placing a well graded 

granular aggregate base material in compacted 15cm lifts.   Granular aggregate shall be 

composed of inert, clean, tough, durable particles of crushed rock, gravel, sand and fines capable 

of withstanding the negative effects of exposure to water, freeze-thaw, handling, spreading and 

compacting. The aggregate particles shall be uniform in quality and free from clay lumps and 

organic material. The elevation of the fill material should be above the average highwater mark 

(slightly below the existing Milburn Lake Road asphalt elevation).   
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BOAT LAUNCH: 55 X 8 METERS 

The 440 m2 boat launch will be located immediately south of and adjacent to the new beach area 

(see Marked Up Overview Photo in Appendix 4).  The boat lunch will consist of a gentle ramp 

which will extend from the elevated parking / picnic area down into the lake.  The ramp should be 

constructed using pit run material (compacted in 15cm lifts) and capped with a 15cm surface 

layer of 2” minus rock fines in order to provide a durable, erosion protected (non-erodible) surface 

for the ramp.  This ramp will also provide wheel chair access down to the lake.  The in-lake 

portion of the boat launch should be constructed using Armor Flex articulating concrete block 

mats (see Appendix 5 for details and Appendix 6 for estimated costs).   These mats will provide a 

stable non-erodible surface for the in-lake portion of the boat launch (see below for installation 

details). 

 

BEACH AREA:  17 X 20 METERS 

This 340 m2 beach area will be developed immediately north of the boat launch and run from the 

lake shoreline (when the lake level is low) up to the elevated parking and picnic area (see Marked 

Up Overview Photo in Appendix 4).  The beach construction will entail placing a 15cm layer of 

clean washed sand on the existing ground surface.  The sand will provide a comfortable surface 

for recreational users as well as prevent fine sediment from entering the water column during 

periods of inundation.  Estimated material volumes and costs are included in Appendix 6.  

 

RIPARIAN ENHANCEMENT AREA:  10 X 20 METERS 

A 200 m2 area of the existing access will be planted with appropriate indigenous riparian trees 

and shrubs (see Planting Details below and Marked Up Overview Photo in Appendix 4).  This will 

entail building up the ground elevation, installing a topsoil layer and planting the area with live 

stakes and rooted stock in order to contribute to meeting the objectives (1,2,3 and 4) of the 

Cariboo Regional Districts Shoreline Management Policy (as stated above).  Estimated material 

volumes and costs are included in Appendix 6.  

 

PICNIC AREA:  35 X 25 METERS 

The 875 m2 picnic area will be located immediately west of and adjacent to the new parking area 

(see Marked Up Overview Photo in Appendix 4).  The picnic area should be capped with a 10cm 

topsoil layer and grass seeded.  Three concrete wheel chair accessible picnic tables with a 
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concrete foundation pad will be installed within the picnic area.   Compacted trails capped with a 

crushed high fines granular surfacing aggerate should be constructed between the parking area 

and each of the picnic tables in order to provide wheel chair access.  Estimated material volumes 

and costs are included in Appendix 6.  

PARKING AREA:  35 X 30 METERS 

The 1,050 m2 parking area will be located at the eastern end of the public access adjacent to 

Milburn Lake Road (see Marked Up Overview Photo in Appendix 4).  The parking area should be 

capped with a 15cm layer of crushed high fines granular surfacing aggerate in order to provide a 

hard, durable surface which when compacted will provide wheel chair access to the picnic area.  

A barrier should be established along the western edge of the parking area in order to separate 

motor vehicles from the picnic area (see Marked Up Overview Photo in Appendix 4).  To maintain 

an aesthetically pleasing appearance which integrates well with the natural surroundings it is 

recommended that large (500kg) rocks are utilized as barriers to prevent vehicles from accessing 

pedestrian areas of the lake access.  In order to maintain the existing drainage pattern a well 

vegetated low area will be maintained (not filled in) at the north east corner of the access (see 

Drainage Details on the Marked Up Overview Photo in Appendix 4).   Estimated material volumes 

and costs are included in Appendix 6.  

 

IMPACTS AND PROPOSED MITIGATION STRATEGIES 

 

REMOVAL OF RIPARIAN VEGETATION 

Riparian areas serve as transition zones between the aquatic and terrestrial environment.  As 

such, they are tremendously complex and important to both aquatic and terrestrial species.  

Riparian vegetation can act as a filter, preventing sediment and pollutants from entering the 

aquatic environment.  The roots of riparian vegetation bind and restrain soil particles, reducing 

erosion and helping to stabilize shorelines.  Lakeside vegetation also provides habitat and forage 

for insects, which can be a significant food source for fish.  In addition, riparian vegetation slows 

and dissipates the energy associated with wave action, thus reducing the effects of erosion.   

 

As the condition of riparian health in the project area is already compromised, any removal of 

existing riparian vegetation may have a dramatic effect on aquatic and terrestrial habitats. 

Existing riparian vegetation along the north and south boundaries of the existing access 
should not be disturbed during construction.  Indigenous vegetation found within and 

adjacent to the project area includes: willows (Salix spp.), alder (Alnus sp.), black cottonwood 
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(Populus balsamifera spp. trichocarpa), red osier dogwood (Cornus stolonifera), prickly rose 

(Rosa acicularis), spruce (Picea sp.), snowberry (Symphoricarpos albus), saskatoon 

(Amelanchier alnifolia), and soopolallie (Shepherdia canadensis). 

 

In order to improve the riparian health within the access area and contribute to meeting the 

objectives (1,2,3 and 4) of the Cariboo Regional Districts Shoreline Management Policy a 10 x 

20-meter area (see Marked Up Overview Photo in Appendix 4) will be planted.  This will result in 

the creation of an additional 200m2 of riparian habitat.  Riparian restoration would follow the 

installation of fill material.  A 30 cm topsoil surface layer should be installed in order to provide a 

suitable growing medium, as well as the placement of snags and coarse woody debris to 

enhance habitat complexity.  The area would then be planted with 160 appropriate indigenous 

tree and shrub species (see Table 1), providing a planting density of 8,000 stems per hectare, 

double the natural adjacent plant density of 4,000 stems per hectare in order to accommodate for 

expected plant mortality.  The riparian restoration phase of this project may be an opportunity to 

engage BLSS volunteers in the collection and planting of live cuttings (see planting details 

below). 

 
PLANT MATERIAL SELECTION, HARVESTING AND STORAGE 
   
Plants suitable for riparian planting are included in Table 1.  Plants can be rooted stock and live 

cuttings.  Live cuttings should be harvested while the donor plants are dormant and should be 

collected from healthy and vigorous juvenile wood (less than 5 years old, and more than 1 year 

old).   Plant material harvesting should occur as close to the project site as possible and at a 

similar elevation.  Minimum distal diameter of plant material is 2 cm.  Willow (Salix Spp.) and 

cottonwood/balsam poplar (Populus balsamifera ssp. trichocarpa and ssp. balsamifera) cuttings 

should be the selected plant material, however red-osier dogwood (Cornus stolonifers) can be a 

minor component but must not amount to more than 10% of the harvested plant material.   

 

Cuttings must be harvested with clean sharp tools and kept moist and protected from physical 

damage.  If cuttings are not utilized immediately they should be placed in plastic bags and stored 

in a cool/moist environment.  Cuttings can be collected in winter and buried in snow until being 

utilized in early spring.  It is also recommended that cuttings be soaked in water for at least 24 

hours prior to installation (and up to 2 weeks).  Live staking details can be found in Appendix 7. 
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TABLE 1:  PLANT SPECIES APPROPRIATE FOR RIPARIAN 
RESTORATION 

SPECIES COMMON NAME 
Populus balsamifera spp. 

trichocarpa Black cottonwood 

Salix spp. Willow 
Cornus stolonifera Red-osier dogwood 

Picea engelmannii x glauca Hybrid white spruce 
Alnus spp. Alder 

Rosa acicularis Prickly Rose 
Symphoricarpos albus Snowberry 
Amelanchier alnifolia Saskatoon 
Shepherdia canadensis Soopolallie 

 
 

LARGE WOODY DEBRIS (LWD)  
 
Large woody debris is an important structural and functional component of aquatic ecosystems.  

LWD can intercept wave action, thereby reducing erosive wave velocities.  LWD provides fish 

with cover from predators, creates rearing areas, and retains leaf litter and other small organic 

debris that becomes available for consumption by aquatic insects, which eventually serve as food 

for fish.  LWD placements are designed to temporarily address habitat deficiencies caused by 

past land use activities, as well as provide shoreline protection. 

 
In order to dissipate wave energy, prevent shoreline erosion of installed fill material, and create 

near shore fish habitat, logs will be anchored at three locations where exposed fill slopes will 

require erosion protection (see Marked Up Overview Photo in Appendix 4).  Logs will be 

anchored using a duckbill earth anchor with a cable from the earth anchor to the log ends (see 

duckbill earth anchor detail in Appendix 8).  The earth anchors should be installed so that there is 

zero slack in the cables to prevent the logs from floating during periods of inundation.  Between 

the two logs at the western edge of the beach area a set of rock stairs will be installed in order to 

provide access as well as prevent erosion of the fill material.  The rock stairs will be constructed 

using large flat rocks sourced from the local rock quarry.   

 

ARMOR-FLEX EROSION CONTROL 

In order to provide a stable, non-erodible, hard surface for the in-lake section of the boat launch 

and eliminate the chronic sediment release associated with the use of unarmoured boat 
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launches, an Armor-flex articulating concrete block revetment system will be installed (see 

attached drawing in Appendix 5).  Four 4.8 x 2.4-meter Armor-flex units will be placed in the lake 

to ensure a safe stable site for launching boats.  Prior to Armor-flex installation a heavy non-

woven geotextile will be placed on the lake bed.  Currently the lake bed surface is a smooth plane 

surface and appears to require no addition of base material, however if surface deformities (holes 

greater than 1 inch) are present during Armor-flex installation then these must be filled in with a 

clean ¾ inch clear crushed gravel prior to geotextile / Armor-flex installation.  No disturbance to 

the lake bed is anticipated therefore sediment mobilization during installation is not expected.  

The Armor-flex units will be installed with a 12-ton HIAB crane truck which can maneuver out onto 

the installed units after they are placed in order to maintain the required reach to install all three 

units.  Estimated material and installation costs are included in Appendix 6.  

PROJECT TIMING 

Proposed timing for the project is scheduled to coincide with the reduced risk work window for 

fish and fish habitat for the Bouchie / Milburn Lake watershed which falls between July 15th and 

July 31st.  However, if scheduling / permitting delays are encountered the work may proceed 

outside of this timing window (after July 31) as long as this is completed during low water given all 

proposed activities are expected to be completed with no sediment delivery into the aquatic 

environment.  It is anticipated that the entire project will take 12 working days to complete (see 

Appendix 6 for required time estimates for each phase of the project). 

 

WATER QUALITY PROTECTION AND SEDIMENT CONTROL 

Sedimentation as a result of surface erosion from disturbed areas both during and post 

construction could potentially impact water quality.  Negative impacts include degradation of 

spawning habitat by infilling with fine sediment, reduction of salmonid ability to detect prey, direct 

gill damage to fish, and abandonment of rearing areas.  Potential negative impacts will be 

minimized through the use of sediment control measures.  Permanent soil erosion control 

measures shall be incorporated during project construction at the earliest practical time.  Silt 

fencing or an alternative approved system will be installed below disturbed areas where there is 

potential for down slope surface erosion into the aquatic environment.  These fences will be 

maintained regularly and monitored after any rainfall.  Construction will be halted if heavy or 

persistent precipitation presents an unacceptable risk of sediment transfer into the aquatic 

environment.  Disturbed areas of exposed soil immediately adjacent to the lake will be covered 

with straw mulch and grass seeded with a non-sod forming bunch grass mix in order to prevent 

surface erosion prior to the establishment of a suitable ground cover.   
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MONITORING 

An environmental monitor will be onsite during project startup and for the duration of this project.  

A copy of this document will be forwarded to the contractor and/or crew supervisor.  A 

preconstruction meeting will be held between the environmental monitor and the contractor in 

order to ensure a common understanding of all aspects of the EMP.    

 

PROJECT PERMITTING 

 This project will likely require a Section11 Approval for works in and around a stream channel.  

This online application should be submitted to Front Counter BC a minimum of 120 days prior to 

proposed project startup.  Because the BC Ministry of Transportation, Infrastructure, and Rural 

Development (MoTI) is the ‘owner’ of the Milburn Lake Access they will be required to submit the 

application as they are considered to be the project proponent or alternatively MoTI could write a 

letter of Agency authorizing the Bouchie Lake Stewardship Society to apply for the Approval on 

their behalf. 

 

GENERAL MITIGATIVE AND MONITORING MEASURES 

 
1. An experienced and knowledgeable professional will be onsite to provide direction and 

monitor the prescribed mitigative measures outlined above. 

2. All activities associated with this project will be completed under the direction of a project 

supervisor who has successfully carried out similar projects of comparable scope and 

magnitude.  Project supervision by a qualified individual who also understands the 

importance of protecting all environmentally sensitive areas during project 

implementation will be critical in ensuring project success.   

3. A preconstruction meeting should be held with all personnel associated with the project in 

order to ensure a common understanding of the project design, review any permit 

conditions, and identify all issues associated with operating within an environmentally 

sensitive area. 

4. Care will be taken to ensure that no imported fill material is placed within the wetted 

perimeter of Milburn Lake. 

5. Construction will be halted if heavy or persistent precipitation presents an unacceptable 

risk of sediment transfer into the aquatic environment.   

6. Equipment will be serviced and refueled at least 30 m from any watercourse. 

7. All temporary erosion control measures will remain in place until site rehabilitation is 

complete and will be monitored to ensure functioning as intended and then removed 

when no longer necessary.  Public access should be limited in grass seeded areas until a 

suitable ground cover is established.  
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MILBURN LAKE ACCESS IMPROVEMENT PROJECT LOCATION MAP 

MILBURN LAKE ACCESS  



QUESNEL RIVER ENVIRONMENTAL 2018        
 

MILBURN LAKE PUBLIC ACCESS IMPROVEMENTS                                                       
 

15 

 

 

 

 
APPENDIX 3:  GRID MEASUREMENTS FOR FILL MATERIAL ESTIMATES 

 



The black numbers are the depth of water in inches on May 13th 2018 on a 5yd x 5yd grid
The red numbers are the average depth of water in inches of the surrounding 5yd x 5 yd grid
The green numbers are the totals of the columns above in inches
The final purple number is the number of cubic yards of material needed to fill the access to the water level on May 13th i.e. level with lower edge of paved hard shoulder
NB The crest level this year (on or about May 4th) was about 12 inches above the water level at the time of taking these readings 
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APPENDIX 4:  MARKED UP OVERVIEW  PHOTO 
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APPENDIX 5:  ARMOR-FLEX MAT DETAILS  

 



ArmorFlex articulating concrete block mats are 
an economical, easy to install alternative to cast 
concrete on boat ramps. ArmorFlex provides a 
durable running surface that can withstand the 
day-to-day traffic of loading and off-loading 
boats and allows for any differential settlement 
without the cracking associated with concrete-
cast boat ramps.

Armorflex is a flexible, interlocking matrix of 
concrete blocks of uniform size, shape and 
weight, connected by a series of cables which 
pass longitudinally through preformed ducts in 
each block. Armorflex is easy to install (the pre-
constructed mats can be installed directly into 
the water), reducing overall project costs. More 
specifically, when compared to other revetment 
systems, life-cycle costs have been reduced 
because Armorflex is a permanent system and 
saves on subsequent maintenance expenses.

Armorflex Advantages:

• Cost Effective

• Easy to Install

• Flexible

• Manufactured Locally

Armorflex®
Boat Ramps

PRODUCT OVERVIEW
EROSION &
SEDIMENT CONTROL

nilex.com

EDMONTON   |   CALGARY   |   TORONTO   |   VANCOUVER   |   VERNON   |   ABBOTSFORD   |   PRINCE GEORGE   |   SASKATOON   |   DENVER

Rev. 07/2010
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APPENDIX 6:  MATERIAL VOLUMES, TIME, AND COST ESTIMATES 
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PROJECT COST ESTIMATES  

Below is an estimate of material volumes, time required for implementation, and costs required to 

complete the Milburn Lake Access Development (these estimates do not include PST or GST).   

FILL MATERIAL (BASED ON 5 -10 HOUR DAYS TO COMPLETE) 
1000 cubic meters of pit run material……………………………$8,000.00 
Trucking…………………………………………………………….$25,000.00 
Compactor and operator………………………………………….$3,500.00 
Mini Excavator or Bob Cat for spreading material……………..$5,000.00 
Project Supervision / Environmental Monitor...………………...$3,500.00 
TOTAL………………………………………………………………$45,000.00 
BEACH CONSTRUCTION (BASED ON 1 -10 HOUR DAY TO COMPLETE) 
80 cubic meters of clean washed sand…………………………$1,280.00 
Trucking…………………………………………………………….$2,000.00 
Mini Excavator or Bob Cat for spreading material……………..$1,000.00 
Project Supervision / Environmental Monitor…………………..$700.00 
TOTAL……………………………………………………………...$4,980.00 
PLANTED AREA (BASED ON 1 -10 HOUR DAY TO COMPLETE) 
64 cubic meters of top soil material………..……………………$1,472.00 
Trucking…………………………………………………………….$1,600.00 
Mini Excavator or Bob Cat for spreading material……………..$1,000.00 
Plant Material ……………………………………………………...$480.00 
Labor….…………………………………………………………….$400.00 
Project Supervision / Environmental Monitor…………………..$700.00 
TOTAL………………………………………………………………$5,652.00 
PICNIC AREA (BASED ON 1 -10 HOUR DAY TO COMPLETE) 
3-concrete picnic tables (with concrete base) delivered……….$6,606.00 
80 cubic meters of top soil material………..……………………$1,840.00 
Trucking…………………………………………………………….$2,000.00 
Mini Excavator for installing earth anchors and rock work..…..$1,000.00 
Grass seed………………………………………………..………..$150.00 
Project Supervision / Environmental Monitor…………………...$700.00 
TOTAL………………………………………………………………$12,296.00 
PARKING AREA (BASED ON 1 -10 HOUR DAY TO COMPLETE) 
160 cubic meters of road crush……….…………………………$2,240.00 
Trucking…………………………………………………………….$4,000.00 
Mini Excavator or Bob Cat for spreading material……………..$1,000.00 
Compactor and operator………………………………………….$700.00 
Project Supervision / Environmental Monitor…………………..$700.00 
TOTAL……………………………………………………………...$8,640.00 
BOAT LAUNCH (BASED ON 2 -10 HOUR DAYS TO COMPLETE) 
4 – 4.8m x 2.4m Armor Flex Units and freight to Quesnel……$9,854.36 
Non-woven Geotextile…………………………………………….$550.00 
8 cubic meters of ¾” clear crush….………..……………………$200.00 
64 cubic meters of 2” minus crushed material…………………$1,600.00 
Trucking…………………………………………………………….$1,800.00 
Mini Excavator for spreading material……………………....…..$1,000.00 
HIAB for local delivery and install.      ……………………....…..$2,340.00 
Lifting mechanism rental for installing Armor Flex Units………$2,000.00 
Compactor and operator………………………………………….$700.00 
Project Supervision / Environmental Monitor…………………...$700.00 
TOTAL………………………………………………………………$20,744.36 
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LOG / ROCK STAIRS AND ROCK BARRIERS (BASED ON 1 -10 HOUR DAY TO COMPLETE) 
3 - 10 m x .75 m logs harvested and delivered to the site…….$4,080.00 
21 cubic meters of 500kg riprap ……………………...…………$1,050.00 
Trucking…………………………………………………………….$900.00 
Mini Excavator installing earth anchors, logs, and rock work...$1,000.00 
6 Duckbilled earth anchors……………………………………….$300.00 
Project Supervision / Environmental Monitor………………..…$700.00 
TOTAL…………………………………………………………...…$8,030.00 
 
PROJECT TOTAL……………………………………………...…$105,342.36  
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APPENDIX 7:  LIVE STAKING DETAILS 



Live Staking Design Drawing                      Adapted from Polster, 1997 

 
 

 

 

 
 
 
 
 

 LIVE STAKING DESIGN NOTES 
1. USE A COMBINATION OF COTTONWOOD, DOGWOOD, AND WILLOW CUTTINGS 
2. LIVE STAKES ARE 1 METER IN LENGTH WITH A MINIMUM DISTAL DIAMETER > 1CM 

FOR ALL CUTTINGS 
3. 7/8 OF THE LIVE STAKE MUST BE INTO THE EARTH 
4. PLANT MATERIAL MUST NOT BE COLLECTED FROM RIPARIAN AREAS 

5. PLANT MATERIAL MUST BE COLLECTED WHEN DONOR PLANT ARE DORMANT AND 

AS CLOSE TO THE PROJECT AREA AND ELEVATION AS POSSIBLE 

LIVE CUTTINGS 

SECTION VIEW (not to scale) 

 
 
 
Quesnel River Environmental 
DATE: 10/14/2018 
NOT TO SCALE 
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APPENDIX 8:  DUCK BILL ANCHOR DETAILS 

 



Model 40

300 lbs. capacity in normal soils

Model 68

1,100 lbs. capacity in normal soils

Model 88

3,000 lbs. capacity in normal soils

Model 138

5,000 lbs. capacity in normal soils

Saving time and labor, patented Duckbill® Anchors 
work like toggle bolts in the soil.

Duckbill Anchors are driven into the ground (with no 
holes, no digging and no concrete), providing a safe 
and environmentally sensitive installation.

An upward pull on the anchor tendon rotates the 
Duckbill Anchor into a perpendicular “load lock” 
position in undisturbed soil.

Duckbill Anchor systems offer the most effective, 
lightweight, economical solutions to any anchoring 
application, large or small.

Load Locked

Drive Anchor Remove Drive Steel

Pull On Wire Rope

How It Works 

The Duckbill  

Anchor Principle

Models

Safe

Strong

Easy to Install

Drive anchor into the soil using a hammer and 
drive steel rod (a small jack hammer can also be 
used with power drive steel).

Once anchor is at the proper depth, remove the 
drive steel.

Set the anchor in the soil by pulling up on the 
wire rope.

The upward pull on the wire rope rotates the    
anchor into a perpendicular load locked position.



Ideal for:
- Tree Support
- Fences
- Structures
- Tents
- Towers
- Scaffolding 

- Tree Revetments
- Turf Reinforcment
- Sheds
- Theft Deterrent
- Vineyards
- And More

Applications

Duckbill Anchors are used worldwide to 
secure items that can be stolen, moved 
or blown down. Duckbill Anchors are in-
tended for light duty applications in normal 
soils. 

For highly corrosive environments, Duckbill 
Anchors can be fabricated with stainless 
steel wire rope, plastic impregnated wire 
rope or other corrosion-resistant solutions.

“I would like to inform you as to how the 
Cleveland Metroparks System utilizes your 
Duckbill Anchors. They are attached to 
both ends of a picnic table, preventing park 
patrons from moving the tables from their 
designated area. The anchors have also 
eliminated vandalism problems we have 
experienced. In the five years we have been 
using the Duckbill Anchor system, it has 
virtually solved both of these situations.”

- Metroparks
  Cleveland, Ohio USA

Multi–Purpose 

Erosion Control

ACB Mat TRM Mat    Gabions     Tree Revetment
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