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Agenda

1. Overview of silvicultural operation trials

 Effects of site conditions on productivity and treatment 

quality

2. Tools

 Operating costs

 Site dispersion

 Prescription

2



Overview of silvicultural operation trials
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Productivity and Quality

• Site preparation

• Planting (Full / Fill)

• Precommercial thinning and 
manual brushing

Costs

• Machine

• Labour



Overview of silvicultural operation trials
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Site Preparation – Productivity

– GPS tracking of 2 
full seasons;

– Geofor analysis of 
machine 
productivity;

– Scope:

26 141 ha analysed;

4 365 blocks;

10 regions

73 machines



Overview of silvicultural operation trials
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Site Preparation – Costs
 Logbook



Overview of silvicultural operation trials

Site Preparation – Treatment quality

– 139 blocks;

– Short-wood and Full-tree

– Wide spectrum of conditions;

– Parameters :

 Position (trail/strip)

 Debris et duff

 Vegetation, residual trees and 
stumps

 Stoniness and soil type

 Slope and drainage



Overview of silvicultural operation trials

7

Planting - Productivity

– 10 planting projects

– 353 speed tests on 46 planters

– 28 detailed timing on 28 planters



Overview of silvicultural operation trials

8

Effects of seedling size

– 110 vs 200 vs 340 cc

– Containers

– Plantation tools

– Logistics



Overview of silvicultural operation trials
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Precommercial thinning (PCT)

 203 PCT softwood

 18 PCT hardwood

 68 Spacing

Spacing: PCT variations for lower stand densities



Overview of silvicultural operation trials

 Difficulty factors:

 Tree height, obstacles, slope, type of 
harvest

Precommercial thinning - productivity
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Tools
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Costing models for three silviculture treatments

Warning: Numbers used today are for the sole purpose of explaining 

the dynamics of the model and should not be considered as factual



Cost and productivity spreadsheet

Model Establishment
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Customizable – Framework + Updates



 Thinner costs

– Direct labor 

– Transportation

– Equipment 

 Field supervision 

costs

– Direct labor 

– Transportation 

 Overhead costs

 Tree planter costs

– Direct labor 

– Transportation 

– Equipment 

 Field supervision 

costs

– Direct labor 

– Transportation 

 Overhead costs

 Operator costs

– Direct labor 

– Transportation 

 Machine costs

– Ownership costs

– Operating  (fuel & 

repair)

 Field supervision 

costs

 Floating costs

 Overhead costs

Precommercial thinning Tree planting Site preparation

General structure of costing models



General structure of costing model

Summary tabs (1 for each treatment)

Detailed calculator tabs (1 for each treatment)

Supervisor to worker ratio

General inputs

Equipment inputs

Spreadsheet modules
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Costing model

Summary report
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Costing model

Detailed costing (worker)
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 Direct labor, equipment 

and transportation costs 

calculated separately



Costing model

Detailed costing (equip.)
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 Detailed calculation of 

tools and safety 

equipement



Costing model

Detailed costing (machine)
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 Detailed fixed and variable 

costs of machines for site 

preparation treatments



Costing model

Detailed costing (supervision)
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 Supervision costs based 

on supervision ratio 

exercise

 Each level of supervision 

considered separately

 Includes salary, transport 

and safety equipment

 Monitoring equipement 

includes in overhead



Costing model
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Challenges – Overhead costs

1. Equipment floating (disp)

2. Transport to site (disp)

3. Supervision / Support (ratio)

4. Road repair / maintenance

5. Block layout and surveys

6. Planning

7. Risk and profits

8. Others



Costing model

Detailed costing (overhead)
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 Overhead based on size of 

operation

 Includes:

– Field operation

– Administration 

– Risk and profits

 Items already covered by 

other agreements should 

be excluded



Costing model

Supervision ratio
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 For each level of supervision for planting and precommercial thinning

 Separate value for Licencees and Marketing Boards 



Costing model

Inputs - General
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 Default values 

– Salary

– Transport allowance

– Site dispersion inputs

– Fuel

– Office space



Costing model

Inputs - Equipment
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 Default values with references



Spatial model

 Works directly with forest GIS 

maps and databases (shape 

files)

 Built-in FPInnovations 

knowledge for productivity and 

cost predictions

 Simulates forest operations 

and predicts:

•Harvesting costs

•Transport costs

•Road costs

•Silviculture costs

•Biomass supply and costs



Spatial model - level of simulation

 Ability to generate a cost by block or by aggregated blocks 
(road, zone, region, attributes)

 Analysis for each product (multiple destinations possible)



Harvesting simulation



Transportation simulation



Silviculture simulation



Biomass simulation



Tool – assistance in fair rate adjustments

Benchmarking of silviculture treatment costs in Nova Scotia32

Parameters affecting productivity
 Terrain

• Slope;

• Debris (FT vs CTL);

• Drainage;

• Stocking of natural 
regeneration;

• Rockiness;

• Ground roughness.

 Human factors

• Operator experience;

• Payment method.

 Prescription

• Treatment selection

• Treatment intensity



Tool – assistance in fair rate adjustments
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 Implementation

– Objective : Fairness

– Neutral effect of the 

adjustment

• (rate based on average 

productivity) 



Tool - Site dispersion

Cost of missed opportunities

– Moving between blocks and sectors 

 Lower productivity for moves between 

blocks;

 Floating costs for moves between 

sectors;

 Lower utilization rate when waiting for 

float and floating time.

– Useful for regional disparities



Tool - Site dispersion



Tool - Site dispersion
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Effect of site dispersion on hourly costs

Opérateurs expérimentés

Nouveaux opérateurs 



Tool – Site dispersion

 Information needed

– Blocks shapefile

– Road network

 Specific analysis for 

public and private lands



Dispersion index in FPInterface

 Calculations automated in 

FPInterface

 Report includes average daily 

moves, float costs and time loss



Regional Prescription Tool for Site Preparation

• Minimize cost per microsite given a minimum quality level

• Quality and costs = f(terrain conditions)

Initial trial in the Quebec North Shore Area
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Quality • Quality threshold 
achieved

Cost • Cheapest microsite

Optimal 

treatment
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Regional Prescription Tool for Site Preparation

• Methods compared 
based on a gradient 
treatment intensity

– Cones vs. discs

– New disc trenching 
technology (Bräcke T26)

– Added partial rake

– Intensification (double)

– Windrowing

– Blading



Regional Prescription Tool for Site Preparation
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Prescription based on cost per microsite
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Peigne + Wadell : 742 $/ha 

Delta 2 passes : 652 $/ha 

Déblaiement : 539 $/ha 

Delta V-rake : 410 $/ha 

Bräcke : 370 $/ha 

Delta 1 passe : 267 $/ha 
Wadell : 306 $/ha 

• Medium slash loading
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Implementation / Thresholds

• Scattered debris (0-15 pieces / 20m)

– Adequate disc trenching

– Advantage of longer teeth on the Delta in deeper 

duff (>20 cm)
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Implementation / Thresholds

• Medium slash loading (16-35 pieces / 20m)

– Disc trenching adequate for shallower duff (< 25 cm)

– Double pass treatment adequate for up to 35 cm

– Blading / windrowing for deeper duff
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Implementation / Thresholds

• Heavy debris (>36 pieces / 20m)

– Disc trenching for up to 15 cm of duff (Delta inadequate)

– Parting rake up to 20 cm, Double disking up to 25 cm

– Blading / windrowing with deeper duff



Regional Prescription Tool for Site Preparation

Implementation / Thresholds
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Treatment selection

Cost

Quality

Thresholds

Regional Prescription Tool for Site Preparation
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Implementation in other regions

 Identify treatment thresholds

 Integrate quality and costs parameters in a 

decisional process

 Facilitate treatment selection



Regional Prescription Tool for Site Preparation

Implementation in other regions

 Limiting operating conditions and 

machine selection specific for each 

region

 Parameters affecting treatment quality 

are:

1. Specific to the treatment

2. Predictable (models)

3. Not necessarily the same affecting 

productivity
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Regional Prescription Tool for Site Preparation

Decision grid
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 Process:

Trials to evaluate various treatments in typical conditions

Build productivity and quality models

Include costing model

User inputs of specific terrain conditions

Predicted adequate microsites for each treatment

Cost per microsite

Optimal treatment selection



Regional Prescription Tool for Site Preparation

Decision grid

49 • Annual results should be used to adjust thresholds



Tool - Density zones for PCT

 Productivity 

(payment) based on 

stand density

 High sampling cost 

when applied at the 

site level



Tool - Density zones for PCT

25 426
 Density zones based on 

ecodistricts

– 22 287 density plots

– 3 zones

– Significantly different 

(Dunn’s test)



Conclusions

Using research results to develop tools to help members
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Thank you!

FPInnovations

Denis Cormier

Program Leader Silviculture and Bioenergy

Contact

570 St-Jean

Pointe-Claire, QC

H9R 3J9

Phone: 514-782-4539

Email: denis.cormier@fpinnovations.ca

www.fpinnovations.ca
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