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ObjectivesObjectivesObjectives

To review forest fertilizationTo review forest fertilization
backgroundbackground
stand level outcomesstand level outcomes
forest level outcomesforest level outcomes
program for FIA/FFTprogram for FIA/FFT
Communication and future Communication and future 
directionsdirections



BackgroundBackgroundBackground

MPB mortality and salvage is disrupting forest age class MPB mortality and salvage is disrupting forest age class 
distributions and creating severe middistributions and creating severe mid--term timber supply term timber supply 
problems in many mgmt unitsproblems in many mgmt units
Every tree to be harvested in the next 20Every tree to be harvested in the next 20--60 years is in the 60 years is in the 
ground nowground now
Fertilization is a proven method for increasing harvest volume Fertilization is a proven method for increasing harvest volume 
and accelerating the operability of established standsand accelerating the operability of established stands
(this is real wood, not digital !)(this is real wood, not digital !)



BackgroundBackgroundBackground

Fertilization can be used strategically to mitigate “pinch Fertilization can be used strategically to mitigate “pinch 
points” in the timber supplypoints” in the timber supply
Many jurisdictions in similar latitudes (e.g., Sweden, Many jurisdictions in similar latitudes (e.g., Sweden, 
Finland) have used fertilization effectively to improve Finland) have used fertilization effectively to improve 
timber supplytimber supply
Analysis of a number of Analysis of a number of TSAsTSAs and and TFLsTFLs indicates positive indicates positive 
opportunities for fertilization to improve timber supply opportunities for fertilization to improve timber supply 
shortfallsshortfalls



Fertilization ResponseFertilization ResponseFertilization Response

The ministry has done 25 years of fertilizer research in the The ministry has done 25 years of fertilizer research in the 
interior and has published scientific information for several interior and has published scientific information for several 
species, sites, and agesspecies, sites, and ages
Work has been done in close cooperation with universities, Work has been done in close cooperation with universities, 
industry, and others leading to good support for operational industry, and others leading to good support for operational 
fertilizationfertilization
Fertilizer response potential of interior lodgepole pine is wellFertilizer response potential of interior lodgepole pine is well
documented and local fertilizer response information for other documented and local fertilizer response information for other 
species (species (FdiFdi, , SxSx) is available) is available
Local response data for Local response data for FdiFdi and and SxSx can be supplemented with can be supplemented with 
data from other jurisdictionsdata from other jurisdictions



Interior spruce fertilization researchInterior spruce fertilization research

14 screening trials (SBS, ICH, ESSF)14 screening trials (SBS, ICH, ESSF)

9 area9 area--based “conventional” trials (SBS, ICH, based “conventional” trials (SBS, ICH, 
ESSF)ESSF)

19 to 34 years19 to 34 years
SI 24SI 24--29 m @ 50 years29 m @ 50 years

3 area3 area--based “maximum productivity” trials (SBS)based “maximum productivity” trials (SBS)
9 to 13 years9 to 13 years



Summary (Rob Brockley, February, 2006)Summary (Summary (Rob Brockley, February, 2006Rob Brockley, February, 2006))

Interior spruceInterior spruce

best responses (20best responses (20--25 m25 m33/ha or 30/ha or 30--40% over 9 years) 40% over 9 years) 
are associated with low foliar N (< 1.1%) and SI < 20are associated with low foliar N (< 1.1%) and SI < 20
smallest growth responses are associated with highest smallest growth responses are associated with highest 
SI (> 23)SI (> 23)
little evidence of improved growth when S is combined little evidence of improved growth when S is combined 
with N in fertilizer prescriptionswith N in fertilizer prescriptions
B deficiencies (< 10 B deficiencies (< 10 ppmppm) may limit growth response ) may limit growth response 
to N and NS fertilization on some SBS sitesto N and NS fertilization on some SBS sites
planted spruce is apparently very well suited to “high planted spruce is apparently very well suited to “high 
input” silvicultureinput” silviculture



EconomicsEconomicsEconomics

When done on the right sites and for the right objectives When done on the right sites and for the right objectives 
fertilization of stands can return fertilization of stands can return 

15 m15 m33/ha of additional volume within 10 years/ha of additional volume within 10 years
shorten technical rotations by 3shorten technical rotations by 3--4 years4 years
33--12% mid12% mid--term timber supply impacts term timber supply impacts 
22--5 % internal rates of return 5 % internal rates of return 
0.15 pdays/ha employment in fertilization0.15 pdays/ha employment in fertilization
2.77 direct and indirect jobs per 1000 m3 produced2.77 direct and indirect jobs per 1000 m3 produced



Analysis of a spruce plantation fertilized at age 50  
compared to untreated.  A volume response at age 70 of 

16 cubic metres.

Analysis of a spruce plantation fertilized at age 50  Analysis of a spruce plantation fertilized at age 50  
compared to untreated.  A volume response at age 70 of compared to untreated.  A volume response at age 70 of 

16 cubic metres.16 cubic metres.



Analysis of a spruce plantation fertilized at age 35  
compared to untreated.  A volume response at age 70 of 

17 cubic metres.

Analysis of a spruce plantation fertilized at age 35  Analysis of a spruce plantation fertilized at age 35  
compared to untreated.  A volume response at age 70 of compared to untreated.  A volume response at age 70 of 

17 cubic metres.17 cubic metres.



The Internal Rate of Return for 
fertilization is dependant on time to harvest

The Internal Rate of Return for The Internal Rate of Return for 
fertilization is dependant on time to harvestfertilization is dependant on time to harvest
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IRR if fertilized at age 25, harvested at 
age 70 with 15 cubic metre response

IRR if fertilized at age 25, harvested at IRR if fertilized at age 25, harvested at 
age 70 with 15 cubic metre responseage 70 with 15 cubic metre response



Allowable cut effect -
sustain harvest levels longer and 5.9 % increase 

in the midterm

Allowable cut effect Allowable cut effect --
sustain harvest levels longer and 5.9 % increase sustain harvest levels longer and 5.9 % increase 

in the midtermin the midterm

Cranbrook TSACranbrook TSA



Forest level analysis - TFL 52Forest level analysis Forest level analysis -- TFL 52TFL 52



TFL 52 silviculture strategyTFL 52 silviculture strategyTFL 52 silviculture strategy



TFL 52 silviculture strategyTFL 52 silviculture strategyTFL 52 silviculture strategy



Other factors that have been analysed in 
comprehensive silv strategies

Other factors that have been analysed in Other factors that have been analysed in 
comprehensive silv strategiescomprehensive silv strategies

direct and indirect jobs direct and indirect jobs 
income tax generatedincome tax generated
wildlife habitatwildlife habitat
biodiversitybiodiversity

Log quality profilesLog quality profiles
changes in harvest changes in harvest 
net revenue impacts net revenue impacts 
stumpagestumpage



100 mile strategy100 mile strategy100 mile strategy



100 mile strategy100 mile strategy100 mile strategy



Industry comments
in FIA submissions
Industry commentsIndustry comments
in FIA submissionsin FIA submissions

Fertilization will “Increase wood volume and utilization. This 
will increase product output and reduce recovery costs. Also, 
reduce rotation age” 
"Fertilization is a silviculture treatment that can be effectively 
used to increase the merchantable yield and value of established
forests"
“Operational Fertilization programs have been recognized as a 
high priority for the future timber supply issues through the TSA 
silviculture analysis” 



Risks that must be managedRisks that must be managedRisks that must be managed

Water Water 
protect through fertilizer protect through fertilizer 
free zonesfree zones

Watershed impactsWatershed impacts
limit applications in limit applications in 
sensitive watershedssensitive watersheds

Insects Insects 
limit fertilization to fir and limit fertilization to fir and 
spruce till epidemic runs it spruce till epidemic runs it 
coursecourse
avoid areas with forest avoid areas with forest 
health issueshealth issues
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FFT Fertilization Program
Goals, objectives

FFT Fertilization ProgramFFT Fertilization Program
Goals, objectivesGoals, objectives

Mitigate timber supply shortfalls that will occur in 20 Mitigate timber supply shortfalls that will occur in 20 
to 70 yearsto 70 years

add merchantable volume to 15add merchantable volume to 15-- to 70to 70--year old stands year old stands 
(make operable sooner, redistribute timber availability)(make operable sooner, redistribute timber availability)
reduce depth and duration of timber supply shortfallreduce depth and duration of timber supply shortfall

Help reduce community/regional economic impacts Help reduce community/regional economic impacts 
from MPBfrom MPB

provide shortprovide short-- and midand mid--term employmentterm employment
invest in timber assets on public forest landinvest in timber assets on public forest land

Complement other strategic investments in timber Complement other strategic investments in timber 
supply mitigation effortssupply mitigation efforts



Fertilization ProgramFertilization Program
Strategic approachStrategic approach

BC Interior BC Interior 

Areas facing major timber Areas facing major timber 
supply impacts from supply impacts from 
MPB, wildfireMPB, wildfire





Projected TSA level 
impact of  80% pine 
mortality on mid-term 
timber supply (Districts 
for PG TSA).

District Mid-term Impact
Quesnel 45%
Vanderhoof 45%
W illiams Lake 41%
Lakes 40%
Merritt 40%
100 Mile House 34%
Lillooet 30%
Morice 29%
Prince George 24%
Cranbrook 23%
Kamloops 20%
Kootenay Lake 20%
Mackenzie 20%
Invermere 19%
Boundary 18%
Fort St. James 15%
Okanagan 15%
Dawson Creek 13%
Bulkley 10%
Robson Valley 8%



Tactical approachTactical approachTactical approach

Within key units, initially Within key units, initially 
focus on spruce, Douglasfocus on spruce, Douglas--
fir stands fir stands 

Identify sites for treatment Identify sites for treatment 
in 15in 15-- to 70 year old standsto 70 year old stands

Treat large, contiguous Treat large, contiguous 
blocks of eligible standsblocks of eligible stands

Focus on stands close to Focus on stands close to 
roads and rail linesroads and rail lines



DeliveryDeliveryDelivery

•• Quality and efficient fertilization requires specialized and Quality and efficient fertilization requires specialized and 
experienced crewsexperienced crews

•• To achieve good coordination, efficiencies and economies To achieve good coordination, efficiencies and economies 
of scale, consider using a limited number of contracts and of scale, consider using a limited number of contracts and 
contractors for this program.contractors for this program.

•• On the priority On the priority TSAsTSAs and and TFLsTFLs, tactical Planning to be , tactical Planning to be 
lead by the licensees and or consultants.lead by the licensees and or consultants.

•• Review of proposed tactical plans and treatment sites with Review of proposed tactical plans and treatment sites with 
licensee TSA groups. licensee TSA groups. 

•• Review plans with MOE to identify any issues.Review plans with MOE to identify any issues.
•• Discuss how coordinated aerial fertilizer contracts can be Discuss how coordinated aerial fertilizer contracts can be 

let through licensees this yearlet through licensees this year



DeliveryDeliveryDelivery

•• Implementation supervision by experienced and Implementation supervision by experienced and 
specialized fertilizer operations contractors working for specialized fertilizer operations contractors working for 
licensees.licensees.

•• Quality control and evaluation by specialized contractors Quality control and evaluation by specialized contractors 
working for licensees.working for licensees.

•• Accomplishment reports to be submitted to MOF by all Accomplishment reports to be submitted to MOF by all 
contractorscontractors

•• PWC to carry out audits and role up summary reportsPWC to carry out audits and role up summary reports
•• monitoring monitoring 



MonitoringMonitoringMonitoring

Need to do monitoring of Need to do monitoring of 
treatment responsetreatment response
costscosts
forest health issuesforest health issues
nonnon--timber issuestimber issues
whether results are consistent with expectationswhether results are consistent with expectations



General annual work
shedule
Work area Responsibility Completion Date

Review strategic opportunities FPB, Regions and
Districts and licensees

Nov to Dec

Site selection, Foliar analysis
of key sites

Licensees Oct to Nov

Strategic Planning FPB, Regions and
Districts and licensees

January

Detailed Budgeting FPB, Regions and
Districts and licensees

February

Site review and selection Licensees May June
Review with MOF Licensees July
Review with other agencies Licensees July
Review with First Nations Licensees July
Contract development Licensees July
Award of fertilizer contract Licensees July
Fertilizer operations Application contractors October and/or March
Quality control Licensees Ongoing, annual report, 31

March
Reporting of accomplishments Licensees – preferably

delegate to application
contractor, input to
RESULTS

Within 30 days of
operations

Audits of work done PWC March 31st



CommunicationsCommunicationsCommunications

Brochure Brochure –– Forest Fertilization in BCForest Fertilization in BC four pages with four pages with 
background, why, how, who and where.background, why, how, who and where.
Type 1 & 2 silviculture strategies.Type 1 & 2 silviculture strategies.
Web site.Web site.
Lakes is dealing with local concerns, the approach will be used Lakes is dealing with local concerns, the approach will be used 
as a template in other management units.as a template in other management units.
Presentations such as this.Presentations such as this.



Forest Fertilization StrategyForest Fertilization StrategyForest Fertilization Strategy

A large program is required in order to have a significant impacA large program is required in order to have a significant impact t 
on timber supply. A two million cubic metre response will on timber supply. A two million cubic metre response will 
require treatment of about 128 000 hectares with an estimated require treatment of about 128 000 hectares with an estimated 
cost of $45 million. cost of $45 million. 
Initially the focus will be on healthy spruce and DouglasInitially the focus will be on healthy spruce and Douglas--fir fir 
stands. stands. 
Any fertilization of lodgepole pine will be delayed until the MPAny fertilization of lodgepole pine will be delayed until the MPB B 
epidemic has run its course.epidemic has run its course.



Proposed annual budget and 
areas to be treated

Proposed annual budget and Proposed annual budget and 
areas to be treatedareas to be treated

$ 3.2 million this fiscal$ 3.2 million this fiscal

$8 million in 2007/2008$8 million in 2007/2008
$8 million in 2008/2009$8 million in 2008/2009
$10 million in 2009/2010$10 million in 2009/2010
$12 million in 2010/2011$12 million in 2010/2011

19,000 hectares  ($3 million 19,000 hectares  ($3 million 
fertilizer purchased)fertilizer purchased)
23,000 hectares 23,000 hectares 
23,000 hectares 23,000 hectares 
29,000 hectares 29,000 hectares 

34,000 hectares34,000 hectares



2006/07 Fertilizer Program2006/07 Fertilizer Program2006/07 Fertilizer Program

Management Unit               area (ha)

LakesLakes 350350
Prince GeorgePrince George 86508650
TFL 53 (Dunkley)TFL 53 (Dunkley) 20002000
TFL 52 (WF)TFL 52 (WF) 30003000
Quesnel TSAQuesnel TSA 10001000
Williams LakeWilliams Lake 20002000
100 Mile100 Mile 20002000
Total 19000



SummarySummarySummary

Fertilization is a proven method for increasing merchantable Fertilization is a proven method for increasing merchantable 
volume and accelerating the operability of established standsvolume and accelerating the operability of established stands
analyses indicate that fertilization has positive impacts when analyses indicate that fertilization has positive impacts when 
done on the right sites for the right reasonsdone on the right sites for the right reasons
FFT will strategically fund large scale fertilization FFT will strategically fund large scale fertilization 
Fertilization should be considered as part of a suite of activitFertilization should be considered as part of a suite of activities ies 
that are planned to mitigate mid term timber supply impacts and that are planned to mitigate mid term timber supply impacts and 
contribute to community stabilitycontribute to community stability
Every tree to be harvested in the next 20Every tree to be harvested in the next 20--60 years is in the 60 years is in the 
ground today.  If we want to leave a positive contribution for ground today.  If we want to leave a positive contribution for 
future generations, we need to do the right things…nowfuture generations, we need to do the right things…now



For your time and interestFor your time and interest
to Industry and MOFR for to Industry and MOFR for 
silv strategy informationsilv strategy information
Rob BrockleyRob Brockley
Mel Scott Mel Scott 
Cortex ConsultantsCortex Consultants
Al HunterAl Hunter
Ron Ron GladiukGladiuk

THANK YOU!THANK YOU!
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