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Executive Summary 

 
The impact of the Mountain Pine Beetle infestation throughout the forested Crown land 
of the British Columbia Interior is having significant short- and mid-term harvest supply 
impacts in management units with a significant proportion of lodgepole pine. 
 
The objectives of fertilization in KAMLOOPS TSA 11 are: 
 
·  To mitigate short- and mid-term timber supply impacts through strategically focused 

fertilization activities, 
·  To add merchantable volume to existing 40 to 80 year old stands to ensure earlier 

operability or higher volumes when harvested.  These treatments will provide more 
volume at the front end of the midterm timber supply trough. 

 
Pre-planning is necessary to direct investments to stands which will benefit most from 
fertilization treatments and maximize financial returns to the Crown. 
 
In 2008, Terrafor Resources Ltd. completed a GIS and field review of fertilization 
opportunities in Kamloops TSA 11.  As a result, several stands were identified as 
potential candidates for late rotation fertilization in the Kamloops TSA and scheduled for 
fertilization prescriptions and application between 2008 to 2010.  The targeted areas are 
located in the vicinity of Avola, Vavenby, Trophy Mountain, East Barriere Lake, Upper 
Adams River, Adams Lake, and Johnson Lake.  The plan has identified 68,780 hectares 
of Douglas Fir and Englemann Spruce for potential fertilization prescriptions.  As a result 
of this planning project, over 2,900 hectares of candidate Fir or Spruce leading stands 
are proposed for fertilization over the next two years.  Additional candidate stands will be 
identified over the next two years for treatment beyond 2010. 
 
The project involved reviewing the areas recommended for treatment with respect to: 

·  areas recently logged or planned for harvesting, 
·  updated information on non-timber resource values (e.g. Old Growth Management 

Areas and Caribou Winter Range) 
 
This project resulted in approximately 1,500 hectares suitable for fertilization in 2009. 
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1.0  Introduction 

The impact of the Mountain Pine Beetle infestation throughout the forested Crown land of the 
British Columbia Interior is having significant short- and mid-term harvest supply impacts in 
management units with a significant proportion of lodgepole pine. 
 
A financially viable method of improving timber supply in KAMLOOPS TSA 11 is to enhance the 
growth of other harvestable species such as Douglas-fir, and Engelmann Spruce leading forested 
stands through fertilization. 
 
The objectives of fertilization in KAMLOOPS TSA 11 include: 
 
·  To mitigate short- and mid-term timber supply impacts through strategically focused 

fertilization activities, 
·  To add merchantable volume to existing 40 to 80 year old stands to ensure earlier operability 

or higher volumes when harvested.  These treatments will provide more volume at the front 
end of the midterm timber supply trough. 

 
Pre-planning is necessary to direct investments to stands which will benefit most from fertilization 
treatment and maximize financial returns to the Crown. 

2.0  Background 

This project will prepare a detailed implementation plan for the initiation of a broadcast fertilization 
program on suitable forested stands in KAMLOOPS TSA 11.  The Ministry of Forests and Range 
has indicated its interest to expand the provincial fertilization program in the Interior.  The intent is 
to mitigate the downward pressure on the BC interior forested land base affected by Mountain 
Pine Beetle. 
 
Funding for this project is through the Ministry of Forests Forest Investment Account Land Base 
Investment Program. 
  
Preliminary analysis has identified 68,780 ha potentially suitable for fertilization in non-moisture 
limiting ecosystems.  Approximately 1,287 ha of these stands fall within community watersheds. 
 

3.0  KAMLOOPS TSA 11 Landbase 

The Kamloops TSA, situated in the southern interior of British Columbia, covers approximately 
2.14 million hectares of landbase.  The Kamloops TSA includes the Kamloops Forest District and 
the Clearwater portion of the Headwaters Forest District. 
 

As of January 1, 2004 the Kamloops Timber Supply Area supports an AAC of 4,352,770 m³.  The 
AAC includes a temporary increase to recognize the impacts of the 2003 wildfires and Mountain 
Pine Beetle infestations.   

Sustainable Forest Management Planning for the Kamloops TSA – January 2008, describes the 
current impact of the Mountain Pine Beetle in the Kamloops TSA: 

Thirty-one percent of the TSA has lodgepole pine(Pl) as the leading species.  Beetle 
susceptibility models suggest that the majority of the Pl stands in the TSA will have MPB 
populations within them in the next seven years.  The 2004 aerial overview surveys for 
the Kamloops TSA resulted in classifying about 124,401 hectares as red attacked.  This 
represented a 4.4 fold increase in area affected in the Kamloops TSA from 2003 to 2004.  
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In 2005, 336,705 hectares have been classified as red attack, 2.7 times the area covered 
in 2004.  In 2006 red attacked area increased to 394,075 hectares.  Red-attacked trees 
are those that were attacked in the previous year.  The current conditions can be 
summarized as follows: 

·  There is almost 60,000,000 m³ in Pl leading stands susceptible to MPB attack. 

·  More than fifty-five percent of the Pl leading stands older than 60 years already 
have some level of attack that was visible to mappers conducting the 2005 aerial 
survey. 

·  The 2005 MPB flight may have expanded to an even greater extent than the 
2004 flight. 

·  Regional estimates based on Provincial history to date are eighty percent of the 
susceptible Pl stands in the TSA will be attacked to some significant level. 

·  High beetle population levels can be found in some stands in all parts of the KFD 
and the south-west part of the Headwaters Forest District (HFD). 

·  MPB attack intensity in the KFD will likely peak in 2008 (2007 MPB Flight). 

Fertilization in KAMLOOPS TSA 11 will be undertaken primarily within the wet-belt of the TSA.  
Biogeoclimatic (BEC) subzones and variants suitable for fertilization treatment for Douglas Fir 
and Engelmann Spruce are shown in Table 1: 
 

 
Table 1: Biogeoclimatic Units of Suitable Stands wi thin KAMLOOPS TSA  

 
BEC Unit Area (ha) 
 ESSFdc2 1,577 
ESSFvc 452 

ESSFwc2 11,263 
ESSFwk1 169 
ESSFxc 488 
ICHdk 194 

ICHmk2 3,468 
ICHmm 131 
ICHmw3 33,773 
ICHvk1 832 
ICHwk1 11,445 
MSdm2 3,176 

SBPSmk 349 
SBSdh1 19 
SBSdw1 172 
SBSmc1 8 
SBSmm 1,264 

 68,780 

4.0  Personnel and Equipment 

The Ministry of Forests and Range Fertilization standards of April 1, 2007 provide clear direction 
of appropriate standards with respect to:  
 

�  Aircraft pilots  
�  Inspector’s Qualifications 
�  Aircraft and Equipment 
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http://www.for.gov.bc.ca/ftp/hfp/external/!publish/FIA%20Documents/standards/sdFS349a.pdf 

5.0  Silviculture Type 1 strategy 

A Silviculture Type 1 Strategy was completed for the Kamloops TSA for the Forests for Tomorrow 
Program on March 22, 2006.  The strategy identified that fertilization presented an opportunity to 
enhance timber supply and timber quality.  The strategy identified that the best opportunities 
involve the late rotation (40 to 80 year old stands) fertilization of non-Pl stands.  The Strategy 
identified that up to 174,650 m³ of additional volume could be realized through late rotation 
fertilization. 

6.0  Incremental Silviculture 

Incremental silviculture includes activities such as commercial thinning, juvenile spacing, pruning 
and fertilization which are not part of basic silviculture obligations required to establish a free 
growing forested stand following timber harvesting.  The KAMLOOPS TSA is considering 
incremental fertilization with the intent to mitigate the downward pressures of mountain pine 
beetle impacts on the mid-term timber supply. 

7.0  Site Productivity  

The Silviculture Strategy (Type 1) completed for the Kamloops TSA in September 2001 identified 
average site productivity for stands < 140 years (following Old Growth Site Index Adjustment) in 
the Kamloops TSA to be a site index of 16.6 m³. 
 
Selection of candidate stands for fertilization will be consistent with the stand selection guidelines 
published on the Forests for Tomorrow website 
(http:/www.forestsfortomorrow.ca/GuidelinesAndStandards/Fertilization/StandSelection.html). 
 
Future site productivity may be significantly impacted by climate change.  Within the Kamloops 
TSA the climate change impacts are being assessed in the Future Forest Strategy.  The 
candidate stands selected in this plan were reviewed with Ken Zielke, RPF of the Future Forest 
Strategy team.  Ken advised that the stands selected are within ecological subzones where 
climate change will not have an impact.  It is Ken’s belief that this program may encourage an 
earlier harvest and convert some of the stands to a more resilient species mix (Ken Zielke, 
Personal Communication) 

8.0  Eligible Stands 

The Type 1 Silviculture Strategy identified opportunities for fertilization in Non-Lodgepole Pine 
(Douglas-fir (Fd) and Engelmann spruce (Sx)) stands. 
 
Late Rotation  Fd and Sx leading stands where moisture is not limiting were identified 

as good candidates for treatment.  Stands between the ages of 40 and 
80 years are the target for fertilization.  The above-mentioned site 
selection guidelines also outline that Fd of all site indices and site indices 
between 15 and 24 for Sx are eligible.  The Silviculture Strategy states 
that “late rotation fertilization was identified as one of the only means of 
making more volume available at the front end of the midterm timber 
supply trough and is seen as the most cost effective method of 
fertilization.  Fertilization is restricted to the wet belt other than on a trial 
basis due to moisture limitations in the drybelt.  Fd stands were 
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considered more desirable to treat due to the higher volume gains 
compared with Sx stands.  Stands older than 80 years may also 
represent an opportunity but it was felt that treatment of these stands 
should be limited to operational trials only.” 

 
Young Stands: Although not as desirable as late rotation fertilization treatments, 15 to 40 

year old Fd and Sx stands where moisture is not limiting also present a 
good opportunity.  The Silviculture Strategy states that ”fertilization of 
younger stands was identified as a good opportunity to add volume to 
the middle and back end of the midterm timber supply trough.  Fd was 
considered the more desirable species due to higher volume gains and 
the concern of leader weevil attacks in young Sx stands.  These stands 
will provide options for multiple treatments prior to harvest and can 
therefore provide a larger net impact if funding can be sustained over 
several decades.  The risks associated with this treatment are the long 
timeframes over which the investment must be held and protected from 
loss (i.e. pests and other natural disturbances).” 

  
Based on the above definition of eligible stands, the current THLB appears to have 68,779 ha of 
late rotation candidate areas (Table 2).  The potential treatment options will increase with the 
inclusion of younger stands and as existing Pl stands are turned into future managed stands 
through harvesting or stands move onto, post-MPB yields through succession.  Refer to the 
candidate treatment maps for the location of candidate stands (Figure 1). 
 

Table 2: Candidate Stands for Fertilization in the Kamloops TSA 
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            Figure 1: Potential fertilization sites  in the KAMLOOPS TSA 
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9.0  Targeted Forested Stands 

The forested stands targeted for broadcast fertilization treatments include Douglas Fir and 
Engelmann Spruce leading stands.  Mixed stands with Fd and Sx, leading species greater than 
50% of the stand are also targeted forest stands.   
 
Interviews were conducted with forest professionals familiar with stand conditions in the 
Kamloops TSA.  These interviews identified areas where candidate stands may be located.  Field 
reviews of the stands were conducted to assess and verify the suitability of the identified stands 
for fertilization. 
 
Twenty sites were reviewed and sampled from the ground.  An aerial review to confirm the extent 
and suitability of the stands for fertilization occurred on thirteen of the sites.  Where the aerial 
reviewed indicated that the stand was suitable for treatment, the aerial collection of foliage for 
nutrient analysis took place (on twelve of the sites). 
 
Following the preliminary review by licencees and results of the foliar analysis, twelve of the sites 
sampled were deemed suitable, based on operability and having forested stands meeting the 
criteria for species composition, age and site index (Table 3).  Five sites were not suitable for 
treatment due to inoperable terrain, age of the stand, or significant presence of non target species 
(i.e. Lodgepole pine or Balsam).  Three sites were eliminated from the current treatment plans as 
a result of the foliar analysis (see Sec 10.1 below). 
 

Table 3: Candidate Forest Stands targeted for ferti lization 
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See Figure 2 for the location of candidate stands in the Kamloops TSA. 
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Figure 2: Location of Candidate Stands 

 

10.0  Foliar analysis 

Foliar analysis was conducted in November 2008 on twelve forested sites in the Kamloops TSA 
(Barriere Lakes, Avola, Vavenby, Clearwater, Upper Adams River, Saskum Lake,and Johnson 
Lake areas).  Vegetation growth from the current growing season was collected from the upper 
1/3 of each sample tree and below the 3rd whorl from the top of the tree.   Branchlets were clipped 
manually from a helicopter and placed in tagged bags. 
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25 foliar samples were collected at each stand and sent to the Ministry of Forests and Range, 
Provincial Research Laboratory in Victoria, B.C.  The samples from each forest stand were 
amalgamated, and each aggregated sample was dried and analyzed for nutrient content (N, P, K, 
Ca, Mg, total S, sulphate-S, Cu, Zn, Fe, Mn, B, and Al). (See Appendix 3) 
 
The results of the analysis have been interpreted and recommendations provided by Rob 
Brockley of the Ministry of Forests and Range. 

10.1  Nutrient deficiencies  
Foliar analysis of candidate stands has been completed on targeted stands and tested for 
nutrient content.  The interpretation and recommendations of the foliar analysis results 
are as follows (Rob Brockley, Personal Communication December, 2008): 

1. All stands are N deficient 
2. Foliar B level indicates that B is deficient, or that B deficiency will likely be 

induced by N fertilization in Stand K07 (Otter Road).  Foliar B levels are also 
marginal in Stand K12 (Trophy Mountain), which means that a slight B deficiency 
could possibly be induced by N fertilization. 

3. Foliar total S and sulphate-S levels indicate that S is deficient, or that S 
deficiency will likely be induced by N fertilization, in Stand K14 (Saskum Lake). 

All other nutrient levels look OK.  Developing separate blends for individual stands is 
probably not feasible, so my recommendation would be to eliminate Stands K07 and K14 
from the operational program and fertilize everything else (including K12) with 200 kg 
N/ha as urea (435 kg/ha 46-0-0). 
 
 . The foliar analysis results are shown in Appendix 3. 

10.2  Proposed fertilizer nutrient supply  
The Ministry of Forests and Range Silviculture Branch tenders early in the year for 
fertilizer supply from BC suppliers for delivery in October – November.  As recommended 
by Rob Brockley, all units selected will be treated with 200 kg N/ha as urea (435 kg/ha 
46-0-0). 

10.3  Timing of Fertilizer Applications 
Timing of aerial fertilization treatments is critical to the effective implementation of the 
fertilization program in the Kamloops TSA.  For logistical reasons, application treatments 
are preferred to be completed in snow free conditions, although applications may be 
completed with a snow cover provided the site can be safely accessed. 
    

10.3.1  Aerial Application 
 

Aerial applications of fertilizer will be conducted in the fall or spring when soils 
are moist, when there is good overnight recovery, and there is a reasonable 
expectation of precipitation.  For access to sites without having to plow snow, fall 
applications are preferred in the interior. 

 

10.4  Fertilization Return on Investment 
The inventory of forested polygons which show potential for late rotation fertilization 
treatments will each undergo a business review as per the parameters provided by the 
Ministry of Forests and Range consistent with Stand Selection Guidelines for Fertilization 
2006. The stand selection criteria indicate that fertilizer response is expected on all Fd 
sites and on Sx sites with site index between 15 and 24.  All stands selected meet this 
criterion. 
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11.0 Proposed Program 

Subject to available funding from the Forest Investment Account, it is proposed that the candidate 
stands be fertilized in a two year period (2009 and 2010).  Table 4 outlines the suggested 
treatment schedule: 
 
Table 4: Proposed Treatment Schedule 
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Note that the hectares shown above are not netted down for creeks, waterbodies and other no 
treatment areas. 
 
Additional stands suitable for treatment beyond 2010, may also be identified over the next two 
years. 

12.0 Fertilization Monitoring 

Fertilization programs result in large and significant investments in forest management.  
Monitoring of treatment response is therefore extremely important to evaluate the effectiveness of 
the program.  A forest fertilization monitoring protocol has been established and will be followed 
for the treatments within the Kamloops TSA.  The monitoring protocol can be found at:  
 
http://www.forestsfortomorrow.ca/GuidelinesAndStandards/Fertilization/related-docs-
websites/Monitoring%20of%20Forest%20Fertilization%2018-09-2006.pdf 
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13.0 Budget 

The budget for the development of this plan inclusive of foliar analysis of vegetation collected 
from forested stands in November 2008 is $46,741 ($40,708 + delivery allowance). 
 
The preliminary budget estimate in Table 5 uses a treatment area of 1,200 ha and reflects only 
the cost estimates for the 2009 program. 
 
          Table 5: Budget estimate for fertilizatio n treatments in 2009 
 

Description Qty Unit Rate ($) Total ($)
Prescriptions 12 Prescr $700 $8,400
Heli Recce of Areas 4 Hrs $1,150 $4,600
Application 1200 Ha $175 $210,000
Road work (deact.react, etc) 70 Hrs $95 $6,650
Railway Excavation for Auger 1 site $750 $750
Monitoring Plots 24 MD $500 $12,000
Supervision 15 MD $700 $10,500
Results Entry 3 MD $500 $1,500
Delivery Allowance 11.97% $29,015
MoFR Urea Fertilizer 522 tonnes $540 $281,880

Total Program 2009 $565,295  
 

14.0  Water Quality Concerns 

The Fertilization Standards (April 1, 2007) provide clear direction for operational requirements to 
address water quality concerns. 
 
The Forest Practices Code Fertilization Handbook 1996 provides guidelines to consider for the 
implementation of a fertilization program. 
 
In community watersheds, baseline water quality data should be secured from Ministry of 
Environment prior to fertilizer applications.  FRPA Regulation requires water quality baselines 
prior to implementation of fertilizer application in community watersheds.  
 
Monitoring water quality before and after broadcast forest fertilization is recommended in all 
community watersheds. The monitoring is the responsibility of the person applying the fertilizer. 
The following guidelines are recommended:  
 

13.1  Water Quality Monitoring 

 
The Forest Practices Code of British Columbia Act and regulations refer to protecting 
water quality. Water quality monitoring is needed to ensure the effective protection of 
water quality. This section outlines some approaches to water quality monitoring, within 
community watersheds.  
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Requirements: 

Forest Fertilization Guidebook - Appendix 4:  Water  sampling guidelines for 
community watersheds and designated fish streams 

http://www.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide /fert/app4.htm  

Water quality monitoring:  

Water quality monitoring before and after broadcast forest fertilization is recommended in 
all community watersheds and recommended in contentious or fisheries-sensitive areas 
planned for fertilizer applications. In sensitive areas such as salmon spawning streams, 
changes in water chemical composition may negatively impact biological productivity. If 
there are any doubts whether water sampling should be conducted, please contact the 
district silviculture resource officer, B.C. Ministry of Forests for recommendations. The 
following guidelines are adapted from the Community Watershed Guidebook: Forest 
Fertilizers. These guidelines are recommended for water quality monitoring:  

A. Sample sites   

Choose 2 sampling sites, one upstream from the treatment area serving as the control 
and the other immediately downstream of the treatment area. Sampling in these locations 
should provide an indication of the maximum concentrations of chemicals due to fertilizer 
application. More sites should be selected if the treatment area covers a large area.  

Sample sites should be located accurately. Only if the same location is consistently 
sampled can temporal changes in water quality be interpreted with confidence. Use 
accurately written station location descriptions, mark the sites in the field with flagging, 
and locate them on maps.  

B. Sampling procedures   

Use clean bottles and obtain water samples as close to mid-stream and mid-depth as 
practically possible. If sampling in a fish stream, take the water temperature at the 
sampling location. Temperature is necessary to assess ammonia levels. Label the bottles 
with the date, site location, and water temperature (if necessary).  

Samples must be shipped on the day of collection in a cooler packed with ice, in order to 
maintain a sample temperature of approximately 4°C.  The samples must be received by 
the laboratory within 72 hours of collection.  

C. Sample frequency   

Pre-application monitoring  should be conducted for two weeks. Obtain three samples, 
twice per week at both control and treatment area sites. Obtain results back from the 
laboratory in a timely manner to enable changes to be made in the planned treatments if 
the analysis shows high levels of natural nitrogen or phosphorus.  

Post-application monitoring  should be conducted immediately following fertilizer 
application and then twice per week for three weeks. Also, if a storm event occurs during 
the three weeks post-treatment period, obtain water samples within 24 hours of the 
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event. This will provide an indication on increased nutrient inputs through direct 
application to streams or through accidental spills.  

Collect at least one sample approximately three months after fertilizer application, to 
document water quality returning to background levels. In the interior of British Columbia, 
at least one sample should also be collected immediately after spring floods.  

D. Laboratory analysis   

For both community watersheds and fish-sensitive streams, total dissolved phosphorus 
should be analyzed if phosphorus was present in the fertilizer mix. Samples must be 
shipped on the day of collection, and results received back from the laboratory as quickly 
as possible, preferably within 3 days.  

Community watershed  

Pre- and post-monitoring samples should be analyzed for pH, total nitrogen, total 
ammonia, and nitrate-N.  

Fish streams  

Pre- and post-monitoring samples should be analyzed for pH, total ammonia and nitrite-N.  

E. Analysis of concentrations   

Community watershed  

Post-treatment monitoring results exceeding levels specified in this guidebook should be 
reported promptly to the Ministry of Health; the water purveyor; Ministry of Environment, 
Lands and Parks; and the district silviculture resource officer, Ministry of Forests. These 
results should then be used to guide future applications.  

Fish streams  

Pre-treatment results that exceed the following thresholds for ammonia or nitrite-N are 
not recommended areas for aerial fertilization. Post-treatment results that exceed the 
threshold levels should be reported to the district silviculture resource officer, Ministry of 
Forests, and the Department of Fisheries and Oceans (DFO).  

Nitrite-N should not exceed 0.06 milligrams/litre.  

Recommended maximum levels for total ammonia (NH3) (from CCREM, 1987)  

The application of phosphorus-based fertilizer should not result in detectable elevations 
of total phosphorus over background stream concentrations when appropriate streamside 
buffer zones are used. Detectable elevations should be reported to the district silviculture 
resource officer, the regional environmental section head for the MoELP, and the DFO.  

F. Water Quality Branch, Ministry of Environment, L ands and Parks   
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The Environmental Protection Department of the Ministry of Environment, Lands and 
Parks operates a water quality program, and can be contacted for assistance with water 
quality monitoring in community watersheds. For information, contact:  

Water Quality Branch  
Environmental Protection Department  
Ministry of Environment, Lands and Parks  
765 Broughton Street  
Victoria, B.C., V8V 1X4  

  

15.0  Fertilizers  

Forest fertilization must not cause water quality to fall below any water quality objectives 
established by the Ministry of Environment, Lands and Parks.  

Application of fertilizer in a community watershed must not cause:  

·  nitrate-N levels in a stream to exceed 10 mg/L measured below the area where the 
fertilizer is applied, or 1 mg/L measured at the community water supply water intake  

·  chlorophyll-a levels to exceed more than 2 µg/L in a lake or 50 mg/m2 in a stream.  

For more information on project-specific monitoring of forest fertilizer use, see section 
13.1 "Forest fertilizer management."  

15.1  Forest Fertilizer Management 
 
The Forest Fertilization Guidebook describes detailed planning and operational 
guidelines for forest fertilization programs and should be read in conjunction with the 
following guidelines.  

There are two principal concerns with fertilizers applied in a community watershed:  

·  Directly or indirectly contaminating the community water supply with increased 
nitrogen and phosphorus, either through broadcasting fertilizer directly onto 
streams during aerial application or by indirect seepage into streams, 

·  Triggering algae production in lakes, reservoirs and streams, with a consequent 
reduction in water quality as a result of increased nutrients from fertilization.  

Requirements: 

·  A 10 m fertilizer-free zone (FFZ) must be maintained around any flowing stream 
that is observable from the air in a community watershed.  

·  Forest fertilizers must not be applied within 100 m upslope of a community water 
supply intake.  

·  Applications of forest fertilizers in a community watershed must not cause a 
deterioration in water quality immediately below the treatment area or at the 
intake.  
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http://www.for.gov.bc.ca/tasb/legsregs/fpc/FPCGUIDE/WATRSHED/target7.htm 

 

15.2  Types of Fertilizers 

15.2.1  Biosolids 
Biosolids from treated waste water sewage should not be applied in community 
watersheds.  

15.2.2  Chemical Fertilizers 
Forestry grade urea (46-0-0)  and ammonium sulphate (35-0-0-10)  are the only 
fertilizers that have been specifically tested for trace element content to the 
satisfaction of the British Columbia Ministry of Health. They are the only 
formulation that is recommended for application in community watersheds. As 
other formulations are tested and approved by the Ministry of Health, they will be 
added to the list of acceptable fertilizers.  Urea is the fertilizer of choice for aerial 
fertilization in British Columbia. 

15.3   Planning 

 
Notify the water purveyor of the times when fertilizers will be applied in the watershed.  

Broadcast fertilization is not recommended in community watersheds with high natural 
nutrient levels in streams or lakes. If the additional nutrient input from forest fertilization 
may result in increased production of periphytic algae, fertilization should not take place. 
The growth of algae is primarily limited by phosphorus, or is co-limited by both nitrogen 
and phosphorus. Phosphorus is generally not available in soils in coastal watersheds, 
and as long as phosphorus is not applied in fertilizers, algae problems are unlikely. Some 
interior streams and lakes have higher natural phosphorus levels, and as a result, they 
are susceptible to a reduction in water quality through increased nitrogen availability after 
forest fertilization. These watersheds include those with natural, pre-treatment water 
quality parameters of:  

·  a lake or reservoir with a nitrogen/phosphorus ratio less than 15:1  
·  natural nitrate levels of greater than 1 mg/L in lakes, or of greater than 2 mg/L in 

streams  
·  phosphorus levels in streams or lakes of greater than 10 µg/L  
·  natural algae production (chlorophyll-a of greater than 50 mg/m2 in streams, or of 

> 2 µg/L in lakes.  



TSA 11 Fertilization Implementation Plan  March 31, 2009   

4902006_TSA11_Fert_Plan_31Mar09_Final  Page15                                                                  15 

The proponent is responsible for pre-treatment and post-treatment water sampling. All 
samples are to be taken in the same season that fertilizer is applied. Samples are to be 
measured for nitrate, ammonia, and total dissolved phosphorus.  

15.4  Timing and extent of fertilizer application 

·  Apply urea in cool and moist conditions (October–March), but not when soils are 
saturated and heavy rain is occurring or is forecast within the next few days. 
Timing is a balancing act between volatilization and creating high fertilizer run-off 
conditions.  

·  In watersheds with lakes or reservoirs, fertilizers should not be applied during the 
spring or early summer, when algae blooms in lakes or reservoirs as a result of 
rising water temperatures and available nutrients may be increasing. In general, 
this can occur during the following periods:  

·  Application in the Kamloops TSA should occur between September 15 – 
May 15th   

15.5  Maximum Treatment Areas 

 
·  Up to 30 per cent of the watershed area could be treated in any 12-month period, 

provided that a fertilizer-free zone can be maintained around all flowing streams 
visible from the air.  

·  If a fertilizer-free zone cannot be maintained around at least 75 per cent of the total 
length of flowing streams, no more than 12 per cent of a watershed shall be fertilized. 
Monitoring results have shown that if less than 12 per cent of a watershed is treated, 
measurable levels of nitrate-N will not be detected below the treatment area.  

15.6  Mapping Streams 

·  Maintain a 10 m fertilizer-free zone (FFZ) around all streams observable from the air.  
·  Map all streams in the proposed cutblock at a map scale of not less than 1:20 000 

before applying fertilizer. In addition to the streams normally shown on maps of this 
scale, all other streams that can be observed from aerial photographs and from 
preliminary reconnaissance helicopter flights of the area should be sketched in. Use 
these maps to plan flight lines.  

·  Recognition of small streams from helicopters can be difficult in advanced second 
growth. Often they are more evident on air photos than they are from low-flying 
helicopters. Historical air photos can also be used to demarcate streams that would 
have been more evident at earlier seral stages.  

·  If advanced second growth makes recognizing flowing streams very difficult and 
unreliable, do not treat more than 12 per cent of the watershed area in any single 
application, to protect water quality.  

15.7  Flight lines 

·  Treatment boundaries should eliminate streams from the treatment block.  
·  Flight lines should run parallel to the stream or water body and should be laid out. 

This will provide a buffer before the fertilizer is applied to the remainder of the block 
(Figure 3).  

·  Plan flight lines so that there is a 10 m fertilizer-free zone (FFZ) around all streams. 
For example, a 60 m application swath (30 m either side of the flight line, Figure 3), 
will ensure that there is a minimum 10 m FFZ. This minimum setback should be 
applied to all streams, regardless of whether they have a riparian reserve.  
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     Figure 3: Strategy for laying out a fertilizat ion buffer zone to protect a stream 

 

  

 

 
 
 
 
 
 
 
 
 
 

 
 

Figure 4: Strategy for laying out a 10 m buffer zon e for no fertilizer application along a creek 
 

15.8  Fertilizer-free zones 

·  A fertilizer-free zone (FFZ) is the band around any flowing stream, where the 
intent is to keep the zone free of fertilizers. Because some fertilizer pellets will 
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inadvertently enter this zone, it is not strictly "fertilizer-free," but the intent is to 
prevent fertilizers from being applied anywhere in the zone.  

·  Treat riparian reserve zones as fertilizer-free zones. Every community watershed 
stream greater than 1.5 m wide has a minimum 10 m riparian reserve zone, and 
streams wider than 5 m have wider reserves. There is no benefit in fertilizing 
these no-harvest areas.  

·  Watersheds that are not nutrient sensitive require a 10 m fertilizer-free zone 
around all flowing streams that are observable from the air, and it is desirable to 
maintain a minimum 10 m fertilizer-free zone around all streams.  

·  Fertilizing is not recommended for nutrient sensitive watersheds.  
·  If fertilizing does take place in sensitive watersheds, increase the FFZ to 30 m 

around all streams that are observable from the air.  
·  A 100 m FFZ must be maintained upslope and upstream of any community 

watershed intake. Refer to section 2.3.1 "Location of water intakes" for 
information on determining the location of the water intake.  

15.9  Material handling 
Heliports should not be located within community watersheds. However, if they are, the 
following guidelines apply.  

·  Locate heliports in dry areas, well removed from ditches or natural water bodies.  
·  Direct any surface drainage through heliports away from ditches or streams.  
·  Clean up loading sites daily to prevent accidental exposure to concentrated 

amounts of fertilizer.  
·  Ensure that the contract contains a contingency plan that specifies the 

remediation of accidental spills.  

16.0  Accidental spills 

Clean up all spills, on land or into water, immediately.  

Before beginning any fertilizer program, prepare a contingency plan and have the district 
manager approve in case of accidental spills of fertilizer into a water course. The plan 
should include but not be limited to:  

·  names and telephone numbers of emergency contacts in the Ministry of Health, 
Ministry of Forests, Ministry of Environment, Lands and Parks, and the water 
purveyor  

·  a plan for an alternate water supply until water quality in the affected area returns 
to normal (the need for alternate supplies will be determined by the medical 
health officer)  

·  a water quality monitoring program to document the return of water quality to a 
level acceptable to the Ministry of Health  

·  accident clean-up procedures, including remediation of the site and disposing of 
spill material.  

17.0  Permits and Approvals 

All fertilization works undertaken within the Kamloops TSA will be in accordance to the 
necessary permits required for: 
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1. Free Use Permit for the collection of vegetative Scions to conduct foliar analysis 
to determine the  preferred mix of nutrients to be applied through the fertilization 
program. 

2. General Standards for Ministry of forests and Range  funded program  (April 1, 
2007)   

3. Standards  for the application of a fertilizer in Community watersheds and non 
Community watershed in Kamloops TSA and consistent  with the Ministry of 
Forests and Range Fertilization Standards (April 1, 2007) as available on the 
Forest for Tomorrow website 
http://www.for.gov.bc.ca/ftp/hfp/external/!publish/FIA%20Documents/standards/s
dFS349a.pdf 

4. Project delivery consistent the Ministry of Forests and Range Fertilization 
Standards (April 1, 2007) as available on the Forest for Tomorrow website  
http://www.for.gov.bc.ca/ftp/hfp/external/!publish/FIA%20Documents/Standards/F
S1001.pdf   

 

18.0  Referrals 

18.1  First Nations 
  

Communication and information sharing with First Nations is critical throughout 
the fertilization planning process. 
 
The proponent for this program will ensure that First Nations are contacted and 
made aware of any fertilization proposals.  The proponent will also communicate 
and share information with those Bands directly affected by the proposed 
treatments. 

 

18.2  Ministry of Environment 
 

Region Title Name Phone # 
Kamloops Sr. Ecosystem biologist Michael Burwash 250.371.6269 

 

18.3  Ministry of Forests and Range 
  

Region Title Name Phone # 
Southern Interior Stewardship Al Randall    250.828.4183 
Kamloops Forest District   Stewardship Brent Olsen 250.371.6538 
Headwaters Forest District Stewardship Ron Van der Zwan 250.587.6727 
Headwaters Forest District First Nations Alan Hicks 250.587.6772 
Kamloops Forest District   First Nations    Jamie Jeffreys 250.371.4454 
Kamloops Forest District   Range Officer Phil Youwe  250.371.6585 
Forests Research Branch  Researcher Rob Brockley 250.260.4755 
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18.4  Range Tenure Holders 
 
Urea fertilization may be toxic to cattle when consumed in significant amounts.  Affected 
range tenure holders will be informed of proposed applications, the timing of such 
applications, and the measures taken to prevent exposure to cattle. 

 

19.0  Standards  

·  General Standards for Ministry Funded Programs (FS 1001)(April 1, 2007) 
(http://www.forestsfortomorrow.ca/GuidelinesAndStandards/General/Docume
nts/FS1001.pdf) 

·  Fertilization Standards for Ministry funded programs (April 1 2007) as 
published on the FFT website (Appendix 1)  
(http://www.forestsfortomorrow.ca/GuidelinesAndStandards/Fertilization/Fertil
izationStandard/sdfs349a.pdf) 

 
·  Forest Investment Account, Land Base Investment Program, Rationale 

Guidelines and Information Sharing with First Nations 2009/10 (December 1, 
2009) 
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APPENDIX 2 : LBIP Rationale Guidelines and Informat ion Sharing with First 
Nations 2009/10, December 1, 2008 
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APPENDIX 2 : LBIP Rationale Guidelines and Informat ion Sharing with  

First Nations 2009/10, December 1, 2008  
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Appendix 3: Foliar Analysis 
 

Analysis Report

Ministry of
Forests & Range
Research Branch

Requisition # T1271 T1271
Submitter Bob Johnson Bob Johnson
Office: Terrafor Resources Inc. Terrafor Resources Inc.
Project Kamloops TSA 11, Project 4902006 (2008) Kamloops TSA 11, Project 4902006 (2008)
Date In: 2008/11/28 2008/11/28
Date Out: 2008/12/11 2008/12/11

Sample Al B C-Total Ca Cu Fe K Mg ID
PPM PPM % % PPM PPM % %

 
1 68.0 21.7 52.75 0.196 3.2 51.2 0.798 0.147 TSA11-Site 03-Russell Road-Fdi
2 88.6 26.1 53.25 0.186 3.3 47.9 0.808 0.152 TSA11-Site 04-Russell Road-Fdi
3 148.6 19.0 54.57 0.417 2.6 58.4 0.640 0.122 TSA11-Site 05-Stillwater Road-Fdi
4 141.1 13.5 54.89 0.378 2.7 65.3 0.651 0.138 TSA11-Site 06-Stillwater Road-Fdi
5 179.8 5.2 52.68 0.364 2.6 56.2 0.645 0.144 TSA11-Site 07-Otter Road-Fdi
6 150.9 13.3 52.80 0.317 2.9 53.0 0.686 0.140 TSA11-Site 08-Reg Christie Creek-Fdi
7 175.9 15.1 52.82 0.520 2.4 65.7 0.596 0.148 TSA11-Site 09-Vavenby-Fdi
8 66.7 13.2 51.69 0.798 2.4 35.5 0.464 0.208 TSA11-Site 11-Trophy Mountain-Sx
9 155.4 11.0 51.93 0.285 3.0 53.9 0.640 0.109 TSA11-Site 12-Trophy Mountain-Fdi

10 245.7 12.9 56.29 0.348 2.5 51.0 0.620 0.138 TSA11-Site 14-Saskum Lake-Fdi
11 270.6 15.5 51.21 0.365 2.6 82.3 0.563 0.127 TSA11-Site 15-Upper Adams River-Fdi
12 129.9 27.1 52.31 0.289 2.5 56.1 0.827 0.136 TSA11-Site 20-Johnson Lake-Fdi  

 
Sample Mn N P S-ICAP S-Combust SO4S Zn ID

PPM % % % % PPM PPM
 

1 229.2 1.093 0.247 0.1110 0.1130 309.0 25.5 TSA11-Site 03-Russell Road-Fdi
2 229.3 1.159 0.233 0.1190 0.1189 335.1 21.9 TSA11-Site 04-Russell Road-Fdi
3 368.2 1.162 0.152 0.1040 0.1017 239.4 25.1 TSA11-Site 05-Stillwater Road-Fdi
4 381.3 1.198 0.191 0.1100 0.1066 294.8 27.4 TSA11-Site 06-Stillwater Road-Fdi
5 392.5 1.226 0.190 0.1170 0.1239 384.9 24.6 TSA11-Site 07-Otter Road-Fdi
6 394.1 1.149 0.152 0.1030 0.1119 237.2 27.7 TSA11-Site 08-Reg Christie Creek-Fdi
7 648.2 1.166 0.196 0.1180 0.1204 307.2 26.3 TSA11-Site 09-Vavenby-Fdi
8 605.5 1.127 0.149 0.1130 0.1118 302.5 57.9 TSA11-Site 11-Trophy Mountain-Sx
9 292.8 1.152 0.189 0.1020 0.1018 217.6 21.3 TSA11-Site 12-Trophy Mountain-Fdi

10 363.5 1.150 0.163 0.0890 0.0794 135.2 26.1 TSA11-Site 14-Saskum Lake-Fdi
11 300.0 1.120 0.183 0.1080 0.0888 245.3 26.4 TSA11-Site 15-Upper Adams River-Fdi
12 399.3 1.042 0.234 0.1310 0.1332 480.0 26.6 TSA11-Site 20-Johnson Lake-Fdi

This stand is B deficient and will not be treated per personal communication with Rob Brockley, Dec 12/08 

This stand is S deficient and will not be treated per personal communication with Rob Brockley, Dec 12/08  
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Appendix 4: Suitable Forest Stands 
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Kamloops TSA – Fertilization Plan 82M021 Site K03  

 
 
See notes on following page. 
 
 
 
Kamloops TSA – Fertilization Plan 82M021 Site K03 
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This Douglas Fir forest stand is limited only by Ni trogen  
 
BEC Unit:    ICHmw3  
Community Watershed:  No 
Deer winter range:  No 
Range Unit:                            To Be Determined  
Watercourse:                  Several Creeks within shell  
Access via:                            Russell Creek FSR  
Fert distribution site:           To Be Determined  
Km to distribution site:            TBD 
Application rate:                     435.0 kg / ha  
Area:    324 ha 
Total application:                    140.9 tonnes   
 
 
All data are estimated and must be confirmed by Con tractor 
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Kamloops TSA – Fertilization Plan 82M032 Site K04  
 

 
 
See notes on following page. 
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Kamloops TSA – Fertilization Plan 82M032 Site K04  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

This Douglas Fir forest stand is limited only by Ni trogen  
 
BEC Unit:    ICHmw3  
Community Watershed:  No 
Deer winter range:  No 
Range Unit:                            To Be Determined  
Watercourse:                  Creek and wetland on east side of 

shell  
Access via:                            Russell Creek FSR  
Fert distribution site:           To Be Determined  
Km to distribution site:            TBD 
Application rate:                     435.0 kg / ha  
Area:    388 ha 
Total application:                    168.8 tonnes   
 
 
All data are estimated and must be confirmed by Con tractor 
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Kamloops TSA – Fertilization Plan 82M074 Site K06  

 
 
See notes on following page. 
 
 
Kamloops TSA – Fertilization Plan 82M074 Site K06  
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��
This Douglas Fir forest stand is limited only by Ni trogen  
 
BEC Unit:               ICHmw3 
Community Watershed:                  No 
Deer winter range:                          No 
Range Unit:                         To Be Determined  
Watercourse:                  One creek in the north end 

of the shell  
Access via:                              Stillwater FSR  
Fert distribution site:             To Be Determined  
Km to distribution site:                     TBD 
Application rate :                        435  kg / ha  
Area:                                         168 ha 
Total application:                         73.1  tonnes   
 
 
All data are estimated and must be confirmed by Con tractor 
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Kamloops TSA – Fertilization Plan 82M063 Site K08  
 

 
 
See notes on following page. 
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Kamloops TSA – Fertilization Plan 82M063 Site K08  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

This Douglas Fir stand is limited only by 
Nitrogen  
 
BEC Unit:    ICHmw3 
Community Watershed: No 
Deer winter range:  No 
Range Unit:            To Be Determined  
Watercourse:                  Creek in northern 

portion of the shell, 
wetlands adjacent  

Access via:    Vavenby  
Fert distribution site:            To Be Determined  
Km to distribution site:         TBD 
Application rate:                  435 kg / ha 
Area:    225 ha 
Total application:                 97.9 tonnes   
 
 
All data are estimated and must be confirmed 
by Contractor 
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Kamloops TSA – Fertilization Plan 82M052 Site K09  
 

 
 
See notes on following page. 
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Kamloops TSA – Fertilization Plan 82M052 Site K09  
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This Douglas Fir mixed forest stand is limited only  by Nitrogen  
 
BEC Unit:   ICHmw3 
Community Watershed: No 
Deer winter range:  No 
Range Unit:   To Be Determined  
Watercourse:   None noted  
Access via:   Vavenby  
Fert distribution site:  To Be Determined  
Km to distribution site: TBD 
Application rate:  435 kg / ha  
Area:    135 ha 
Total application:  58.7 tonnes   
 
 
All data are estimated and must be confirmed by Con tractor 
 

���������	�
����
����������
��
�����



TSA11 Fertilization Implementation Plan                                                               March 31, 2009 

4902006_TSA11_Fert_Plan_31Mar09_Final  Page45                                                                  45 

 
Kamloops TSA – Fertilization Plan 82M071 Site K10  
 

 
 
See notes on following page. 
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Kamloops TSA – Fertilization Plan 82M071 Site K10  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This mixed  Spruce  forest stand is limited only by Nitrogen   
 
BEC Unit:   ESSFwc2/ICHmk2 
Community Watershed:  No 
Deer winter range:  No 
Range Unit:   To Be Determined 
Watercourse:   Creek through the middle of the shell  
Access via:   Trophy Mtn FSR 
Fert distribution site:  To Be Determined  
Km to distribution site:         TBD 
Application rate:                  435 kg / ha  
Area:                                   39 ha 
Total application:                 17.0 tonnes   
 
All data are estimated and must be confirmed by Con tractor 
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Kamloops TSA – Fertilization Plan 82M071 Site K11  
 

 
 
See notes on following page. 
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Kamloops TSA – Fertilization Plan 82M071 Site K11  
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This mixed spruce  forest stand is limited only by Nitrogen   
 
BEC Unit:   ICHmk2/ESSFwc2 
Community Watershed: No 
Deer winter range:  No 
Range Unit:   To Be Determined 
Watercourse:   Creek on north side of shell  
Access via:   Trophy Mtn FSR 
Fert distribution site:  To Be Determined  
Km to distribution site: TBD 
Application rate:  435 kg / ha  
Area:    195 ha 
Total application:  84.8 tonnes   
 
All data are estimated and must be confirmed by Con tractor �
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Kamloops TSA – Fertilization Plan 82M071 Site K12 �
�

�
�
See notes on following page. 
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�
Kamloops TSA – Fertilization Plan 82M071 Site K12 �
�
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This Douglas fir mix forest stand is Nitrogen deficient.  Foliar 
analysis also indicates that B levels are marginal in this stand (see 
Sec 10.1) 
 
BEC Unit:    ICHmk2 / ESSFwc2 
Community Watershed: No 
Deer winter range:  No 
Range Unit:   To Be Determined 
Watercourse:   Two creeks within the shell  
Access via:   Trophy Mtn FSR 
Fert distribution site:  To Be Determined  
Km to distribution site: TBD 
Application rate:  435 kg / ha  
Area:    110 ha 
Total application:  47.9 tonnes 
 
 
All data are estimated and must be confirmed by Con tractor 
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Kamloops TSA – Fertilization Plan 82M054 Site K15 �
 

 
 
See notes on following page. 
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Kamloops TSA – Fertilization Plan 82M054 Site K15 �
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This mixed Douglas fir  forest stand is limited only by Nitrogen   
 
BEC Unit:   ICHmw3/ICHwk1 
Community Watershed: No 
Deer winter range:  No 
Range Unit:   To Be Determined 
Watercourse:   Two  Creeks in the middle of shell  
Access via:   Upper Adams River 
Fert distribution site:  To Be Determined  
Km to distribution site: TBD 
Application rate:  435 kg / ha  
Area:    815 ha 
Total application:  354.5 tonnes   
 
All data are estimated and must be confirmed by Con tractor �
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Kamloops TSA – Fertilization Plan 82M064 Site K17 �
 

 
 

See notes on following page. 
 
Kamloops TSA – Fertilization Plan 82M064 Site K17 �
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This mixed Douglas fir  forest stand is limited only by Nitrogen   
 
BEC Unit:   ICHmw3/ICHwk1 
Community Watershed: No 
Deer winter range:  No 
Range Unit:   To Be Determined 
Watercourse:   Several  Creeks in the shell  
Access via:   Upper Adams River 
Fert distribution site:  To Be Determined  
Km to distribution site: TBD 
Application rate:  435 kg / ha  
Area:    223 ha 
Total application:  97.0 tonnes   
 
All data are estimated and must be confirmed by Con tractor �
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Kamloops TSA – Fertilization Plan 82M012 Site K18 �
 

 
 
See notes on following page. 
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Kamloops TSA – Fertilization Plan 82M012 Site K18 �
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 

 

This mixed Douglas fir  forest stand is limited only by Nitrogen   
 
BEC Unit:   ICHmw3 
Community Watershed: No 
Deer winter range:  No 
Range Unit:   To Be Determined 
Watercourse:   One creek in the north part of the shell  
Access via:   Upper Adams River/Spillman Cr 
Fert distribution site:  To Be Determined  
Km to distribution site: TBD 
Application rate:  435 kg / ha  
Area:    244 ha 
Total application:  106.1 tonnes   
 
All data are estimated and must be confirmed by Con tractor �
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Kamloops TSA – Fertilization Plan 82M011 Site K20  
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Kamloops TSA – Fertilization Plan 82M011 Site K20  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

���������	�
����
����������
��
�����

This mixed Douglas fir  forest stand is limited only by Nitrogen   
 
BEC Unit:   ICHmk2 
Community Watershed: No 
Deer winter range:  No 
Range Unit:   To Be Determined 
Watercourse:   Creeks in two of the shells  
Access via:   Minnova Rd (Johnson Lake) 
Fert distribution site:  To Be Determined  
Km to distribution site: TBD 
Application rate:  435 kg / ha  
Area:    85 ha 
Total application:  37.0 tonnes   
 
All data are estimated and must be confirmed by Con tractor �
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APPENDIX 5 : Unsuitable Forest Stands   
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Kamloops TSA – Fertilization Plan 82M074 Site K05  
 

 
 
This unit has been eliminated from plans due to expensive logging chance on this site. 
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Kamloops TSA – Fertilization Plan 82M063 Site K07  
 

 
 
Foliar analysis reveals that this site is Boron deficient.  It is the recommendation of Rob 
Brockley that fertilization with urea alone not proceed and that a blend for this site alone 
is not practical.  There is also indication that a portion of this site is now in a Woodlot 
Licence. 
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Kamloops TSA – Fertilization Plan 82M032 Site K13  
 

 
 
This unit is in the same general vicinity of K14 which was found, from foliar analysis, to 
be deficient in sulphur.  Since foliar sampling was not completed on this block, it is 
assumed to have similar nutrient status and therefore fertilization with urea is not 
justified. 
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Kamloops TSA – Fertilization Plan 82M032 Site K14  
 

 
 
Foliar analysis reveals that this unit is deficient in sulphur and therefore fertilization with 
nitrogen alone would not be effective.  Producing a blend for this unit is not practical. 
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Other Stands that were Reviewed and Considered Unsuitable Include: 
 
K01   Cahilty  

·  Sx age – 21 years 
·  younger age class along road SW of K 01 lots of Bl and Sx 

·  probably a good candidate in 15-20 years 
 
K02   Cicero East Rd. 

·  Mapsheet 82M001 
·  Forest cover type Fd(SxEp) 4306-20 
·  Fd/Sx/Pl stand 
·  somewhat dense and many Fd have short crowns but overall 

probably ok 
·  budworm present – may not want to treat in next couple of years 
·  Sample Trees 

·  Fdi  62 years @ base 
·  21.5 cm 
·  16.4 m 
·  SI = 14 
 
·  Sx 52 years @ dbh 
·  21.2 cm 
·  19.5 m 
·  SI = 19 

·  good access 
·  loading area at west and at Cicero Rd. Junctions 
·  most of the treatment unit identified is IDFmw2 therefore not a 

good candidate – not looked at from the air. 
 

K16    Dudgeon Rd.  
·  Mapsheet 82M065 
·  Forest Cover Type = FdS 4407-26 
·  fairly level terrain 
·  good crowns, well spaced for crown expansion 
·  good candidate 
·  Sample Tree 

·  Fdi 73 years @ base 
·  56.7 cm dbh 

 
·  in Caribou Winter Range – NOT A CANDIDATE  
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K19   Honeymoon Main  

·  FdCw – younger plantation 
·  will be an excellent candidate in the future 
·  presently too young for treatment 
·  Sample Tree 

·  Fdi 24 years @ base 
·  23.2 cm dbh 

 
 


