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Abbreviations

	EA
	Effective Age

	FSJ
	Fort St. John 

	LRMP
	Land and Resource Management Plan

	MPMV
	Maximum Predicted Merchantable Volume

	MSQ
	Mean Stocked Quadrant

	NAR
	Net Area to Reforest

	NSR
	Not Satisfactorily Regenerated

	PMV
	Predicted Merchantable Volume

	SFMP
	Sustainable Resource Management Plan

	SI

SPH
	Site Index

Stems Per Hectare

	SR
	Satisfactorily Regenerated

	TASS
	The tree and Stand Simulator

	TMV
	Target Merchantable Volume

	TSA
	Timber Supply Area

	TSR
	Timber Supply Review

	TSS
	Target Stocking Standards

	WG
	Well Growing


1.0  Introduction

1.1 Background

In 1999, the BC government amended the Forest Practices Code of BC Act to enable results-based pilot projects. The intent of the pilot projects was to test ways to improve the regulatory framework for forest practices while maintaining the same or higher levels of environmental standards.  The licensees (and BCTS) working in the Fort St John Timber Supply Area (TSA) put forward a proposal that became the basis for the Fort St John Pilot Project Regulation that was accepted by cabinet in 2001.  This regulation requires the development and approval of a Sustainable Forest Management Plan (SFMP) that guides forest management in the TSA by establishing objectives, strategies, and measurable indicators with clear targets. 
One of the strategies in the SFMP is a Landscape Level Reforestation Strategy.  It is a results based system for regulating reforestation obligations, where
· A landscape level performance target is set for a population of logged blocks (future merch volume), 

· Each block in the population is surveyed at a fixed number of years after harvest,

· Survey data is used to predict merchantable volume at harvest time

· The cumulative predicted volume must meet or exceed the target volume.
· If the target is met, reforestation obligations have been met for all blocks in the population.

The primary advantages of this landscape level approach are that silviculture performance is linked with future yields, and silviculture expenditures/treatments can be targeted at the most cost effective options.  At its most basic, it allows underperforming stands to be accepted as long as other stands are over performing and compensating in a way that allows the overall objective to be met.  To illustrate this idea, Figure 1 shows two scenarios covering 1000 ha of regenerating forest:  (A) where all stands in the population are above 750 sph and (B) where 50 ha are below minimum stocking but the highest stocking class has an extra 50 ha.  As a whole both populations are predicted to produce the same future volume, and it is greater than the target volume.
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Figure 1.  Example stocking distribution on 1000 hectares with equal predicted future volume (originally published in ABCPF ‘Forum’ Article by Pat Martin - Jan/Feb 2003)
1.2 Purpose
The purpose of this document is to outline a process that allows MFR Compliance and Enforcement staff to answer the question: Are reforestation practices in the FSJ Pilot Project area achieving required results?  

Specifically, this document:
1. Describes the Fort St John Reforestation Strategy
2. Explains how the strategy works at the block and landscape level

3. Provides a C&E approach for ensuring reforestation practices are achieving required results.

2.0 Fort St. John Landscape Level Reforestation Strategy
This section is based on the February 2010 Fort St John SFMP document.  This document discusses the Reforestation Strategy generally in Section 4.7 and provides details on its objectives, indicators and targets in Section 6.29.  At the time of writing, landscape level reforestation assessments are only applicable to coniferous stands.  Deciduous stands are discussed in the SFMP but cannot be assessed at the landscape level until a method for predicting future volumes from block level survey data is developed (compiler development planned for 2010). The specifics around deciduous stands are therefore not discussed below.
2.1 Objective of the FSJ Reforestation Strategy
The objective of the FSJ Reforestation Strategy is the timely establishment of new forests to support timber production objectives, while allowing for variations in stand development that may benefit non timber values and/or optimize silviculture investments.  This is accomplished by assessing reforestation success over all of the blocks logged in a given year using a single aggregated target. 
	Indicator:  
	Predicted Merchantable Volume (PMV) at 100 yrs old for coniferous regeneration areas that were logged 15 yrs previous (15 growing seasons complete).


	Target:
	Predicted Merchantable Volume (PMV) must meet or exceed the Target Merchantable Volume (TMV).  The TMV is set at 95% of the Maximum Predicted Merchantable Volume attainable on coniferous areas.  


	Allowable Variance
	A variance of 5% below the Target Merchantable Volume is acceptable (i.e. 90% of the Maximum Predicted Merchantable Volume) for coniferous areas.  If this variance is necessary, individual blocks must meet minimum MSQ values based on the block’s weighted average target stocking standard (TSS):

2.0 for blocks with a TSS of 1200+ well spaced sph

1.7 for blocks with a TSS of 1000 well spaced sph

1.3 for blocks with a TSS of 800 well spaced sph


2.2 Landscape Level Assessment Overview
The general process for landscape level reforestation assessments is shown below.  Further details are provided in subsequent sections.
1. Identify Target Population

a. Coniferous regeneration areas logged 15 years prior

2. Field Survey Entire Population

a. Assess species and stocked quadrants at all plots (1 per ha).
b. Enhanced plots (1 per 4 ha) also have site index and site tree heights measured. 

c. Inventory labels are produced, stocking classes are assigned (NSR, SR, WG), and any required treatments are identified.
3. Compile Survey Data to Landscape Level

a. Stratify plots using inventory label and target stocking standards (TSS)

b. Calculate Mean Stocked Quadrant (MSQ), Mean Site Index, and Mean Effective Age for each stratum

c. Predict future volumes at age 100 for each stratum using ‘Coniferous Compiler’

d. Determine target volumes at age 100 for each stratum using ‘Coniferous Compiler’

e. Compare total future predicted volume against total target volume

f. Declare all blocks as having met obligations if the target condition is met.  If the target is not met, then specific areas are identified for treatment and reassessed in the future.

2.2.1 Identification of the Target Population
The target population is the total Net Area to Reforest (NAR) created from all blocks harvested 15 years previous (15 complete growing seasons completed) that have coniferous regeneration obligations.  July 1st is the cutoff date for a growing season so if the harvest start date occurs after July 1st, the growing season for that calendar year is not counted.  Two examples scenarios are as follows:
Scenario 1 – Block file indicates that harvesting commenced June 25, 1995.  This block should be surveyed after the 2009 growing season (Fall 2009) and prior to the 2010 growing season (Spring 2010).
Scenario 2 – Block file indicates that harvesting commenced August 15, 1995.  This block should be surveyed after the 2010 growing season (Fall 2010) and prior to the 2011 growing season (Spring 2011).

Stand type declarations (conifer, deciduous, or mixedwood) are made for discrete areas within cutblocks at the time of logging and are based on gross cruise volume (i.e. if >75% of gross volume is coniferous then called coniferous).  Applicable reforestation standards are applied to each area and tied to stocking standard ID’s which correspond to conifer, deciduous, or mixedwood stocking standards (i.e. declarations).  These ID’s are submitted into RESULTS.   Currently, only blocks with coniferous stocking standards are included in the target population, but plans are in place to start measuring the performance of deciduous stands using a landscape level approach as well.  
2.2.2 Survey / Data Collection
Every block in the population is surveyed using two types of plots:  Standard plots (1 per ha) and Enhanced plots (1 per 4 ha). Figure 2 shows an example block and its plots grouped into two inventory types.
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Figure 2. Simplified survey block map
Standard plots (1 per ha, 3.99m radius) include:
· Tally of trees by species (used to determine species profile)

· Assessment of stocked quadrants formed by cardinal bearings (Figure 2).  As long as one healthy well growing tree exists in a quadrant it is considered stocked.   Any reasons for unstocked quadrants are noted (brush, NP, non acceptable species, etc).  Quadrants that would be stocked except for being overtopped by brush are flagged as ‘Potential Quadrants’ that could be potentially be counted if brushing treatments were completed.

· Plots falling outside the NAR are null plots

Enhanced plots (1 per 4 ha’s, 5.64 m radius)

· Contains a standard plot (3.99m radius) and all regular data is collected.
· A site tree for each species (Sx and Pl) is identified and measured for height where possible.  These trees should be healthy, undamaged, unsuppressed, and the largest tree in the plot.
· Site index is estimated for each site tree using the growth intercept method whenever possible.  When growth intercept cannot be used, the SIBEC data is used to provide a site index.  Ecosystem identification to the site series level is always collected.
Stratification:  The survey results in plots being grouped and assigned inventory labels. (e.g. Pl6Sx4-13-2.6-15-2500) using the provincial standard approach for Free Growing silviculture surveys.  These labels provide species mix, age, height, site index, and total stocking at a minimum.  Stratification is also completed to ensure a single target stocking standard (TSS) applies to each stratum areas (i.e. 1200 well spaced sph).  This stratification is not the basis for predicting future volumes but it is used to help define the stratums used in the compiler. The complier stratums are simplified allowing some inventory labels to be grouped into a single stratum.  This is discussed further in the Landscape Level Compilation section.
Assignment of Effective Age (EA):  Early height growth in a stand can be variable as a result of stock quality, planting quality, brush, forest health and other factors.  Because future growth projections involve the use of a growth and yield model (TASS) that relies on a site index (height-age curve) to predict height growth, its current age on this curve must be determined as the starting point.  Using the measured height and site index for each site tree identified in the enhanced plots, an effective age is determined in the compiler.  While the tree’s physiological age is expected to be 14 yrs old when it is surveyed 15 years after harvest, its effective age will be a function of how well it is performing relative to typical tree on that site.   Figure 3 provides an example of effective age calculation.  If management practices are better than that assumed in the height age model (i.e. improved stock is used), the effective age will be older than the physiological age.  However, if brush or other factors have damped early height growth then its effective age will be less than its physiological age.  It is IMPORTANT to get a realistic average site index estimate. Low estimates will make stands have high effective ages.  High effective ages should be a result of management, not underestimated productivity.
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Example:

Height-age curve for Pl site index 15m.  

Target EA of 14 years translates into 4.7 m ht

If the site tree is growing better than expected (X=5.8m), the effective total stand age is 16 years. If they are poorer than expected (Y=4.2m), the effective total stand is 13 years.
Figure 3.  Determination of effective age for an example height age curves 
The assignment of effective age is completed by the compiler for each tree in the Enhanced plots as long as it is provided with a tree height and site index.  Effective Age plays a key role in estimating future volumes as trees are grown for a consistent # of years into the future – irrelevant of effective age.  For the FSJ pilot, the target stand is 14 years old at 15 yrs post harvest.  If the assumed harvest date is 100 years old, then stands must be grown for another 86 years.  Thus all stands are grown for 86 yrs no matter what their effective age is – providing ‘bonus’ growth to stands with higher effective ages (16+86=102yrs) and reduced growth for younger effective ages.  
2.2.3 Landscape Level Compilation
The landscape level compilation for coniferous stands is completed using a MS Access database that was developed in 2002/2003 and then updated by in 2010
.  It is designed to:

1. Import block and plot data
2. Validate data for obvious errors (missing data, duplicate plots, inventory label present, etc.)

3. Calculate effective ages

4. Assist with stratification of plots
5. Calculate statistics for each stratum

a. mean stocked quadrants
b. mean effective age
c. mean site index
6. Calculate target volume for each stratum and aggregate to a total target volume
7. Calculate predicted volume for each stratum and aggregate to a total predicted volume

8. Produce numerous reports to illustrate the process and its results (see appendix B).

2.2.3.1 Landscape Level Rollup - Stratification

Once the data is imported, all plots are assigned to a strata used for assessing reforestation performance.   Plots with common inventory labels and target stocking level move as a group and have block areas attributed to them.  Stratums are defined based on species, site index, stocking class, and target stocking standards (TSS).  A stratum can represent area in one or many blocks in the population.
· Plots belong to one of three species groups (Pl >= 80%, PlSx, >=80% Sx)

· Plots belong to one of three stocking classes (NSR, SR, WG)

· Well Growing (WG) stands have enough healthy free growing trees of acceptable species to meet the minimum stocking requirement.  

· Sufficiently Restocked (SR) stands have enough acceptable trees to meet minimum stocking but not enough are well growing (overtopped by brush).

· Plots belong to a site index class (typically 2m classes – e.g. SI 14-16 are grouped)

· Plots belong to a TSS class (Typically 200sph classes – e.g. 1000-1199 sph are grouped)

Only the enhanced plots within each stratum provide estimates of site index and effective age.  The user driven stratification in the compiler allows the user to lump strata with <3 enhanced plots with other similar strata.  This lumping has potential to impact the results and should be done logically.

[image: image3]
Figure 4.  Strata definition tool in the Compiler
Once strata have been defined the following stratum statistics are then calculated:
Mean Stocked Quadrants:  The simple average of the plot stocked quadrant data is calculated.  Each plot has a value of 0,1,2,3 or 4 and there is a plot for every ha. in the stratum so the simple average is appropriate.
Mean Site Index:  The weighted average site index is calculated using the enhanced plot data and inventory polygon areas.  Enhanced plots represent a range of areas so a weighted average is necessary
Mean Effective Age: The weighted average effective age is calculated using the enhanced plot data and inventory polygon areas.  Enhanced plots represent a range of areas so a weighted average is necessary.
2.2.3.2 Landscape Level Rollup - Predicted Future Volumes
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 Future volumes are predicted by the compiler for each stratum at 100 years of age using each stratum’s effective age, MSQ, species group, and site index.  The predictions are based on regressions developed by J.S. Thrower and Assoc in 2003 that link TASS merchantable volume/ha with MSQ values using site index 20.  Another set of regressions are used to adjust the results to match the actual site index of each stratum.  The original research into this approach completed by Pat Martin of the MFR Forest Practices Branch showed that MSQ is a superior predictor of future volume relative to other stocking measures.
2.2.3.3 Landscape Level Rollup - Target Volumes

Target volumes at 100 yrs old are predicted by the compiler in the same way as described above, but instead of using field data for effective age and MSQ, target values are used for these inputs.  Stratum site index and species group remains constant.
· Target effective age is 14 yrs (harvested 15 yrs prior, planted 2 years after harvest with 1 year old stock)

· [image: image29.emf]Target
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Target MSQ is based on the target stocking assigned to a stratum.  This target stocking number (e.g. 1200 sph) is simply converted into a MSQ value using a regression developed by Pat Martin in 2002: 

Target MSQ = 4*(1-exp(-0.0001*(TSS1.4358)))
Examples:

TSS = 1400 sph, 
Target MSQ = 3.9

TSS = 1200 sph, 
Target MSQ = 3.7
TSS = 1000 sph, 
Target MSQ = 3.5

TSS = 800 sph, 
Target MSQ = 3.1
TSS = 600 sph, 
Target MSQ = 2.5

TSS = 400 sph, 
Target MSQ = 1.7

TSS = 200 sph, 
Target MSQ = 0.7

The final target volume is the aggregate of each stratum’s target volume factored to 95%.  
2.2.4 Measure of Reforestation Success (PMV vs. TMV)
Success is measured by comparing the total predicted future volume for all stratums against the predicted target volume for all stratums.  As long as the predicted volume is greater than or equal to the target volume the reforestation practices are achieving required results and obligations are removed from all blocks in the population.  Predicted volume can be up to 5% below the target level based on the ‘acceptable variances’ described in the SFMP and section 2.1 but then block specific MSQs must meet minimum requirements.   An example of the compiler output is shown below.
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In this example, the predicted volume is 2,624 m3 (900,488 - 897,864) more than the target volume.  The target shown reflects 95% of the theoretical max.  The SFMP states 5% is an acceptable variance from the target, so as long as individual blocks meet minimum MSQ values and the population percentage is >95% it’s a pass.

2.2.5 Actions to Address Populations Not Meeting Targets
When annual block populations do not meet the target set out in the SFMP, the following corrective actions are completed:
· The survey data is reviewed to locate the best candidates for further treatment

· An action plan is prepared detailing the areas selected for treatment, treatments to be applied, expected results, and timelines for completion.  This action plan is included in the annual report documenting the strategy results and acts as notification to the MFR of non compliance.  
· Blocks not impacted by the action plan are released from further obligations.

· After an appropriate time has passed post treatment (i.e. >3 years for manual brushing, > 2 years for chemical treatments), the treated areas are reassessed for MSQ only.  The original survey data (all blocks) is then recompiled with updated MSQ values assigned to the treated areas and the population is retested against the original target values.  
3.0 Compliance and Enforcement Process
3.1 Overview of C&E for Landscape Level Reforestation Strategies
The objective of compliance and enforcement activities related to landscape level silviculture requirements is to ensure that the assessment process is based on accurate data and is completed correctly.  This section of the document provides a description of the C&E process for landscape level reforestation obligations.  For convenience, a checklist of the main steps is provided in Appendix A.
The past practice of simply auditing Free-to-Grow declarations is no longer useful in determining if reforestation obligations are being met.  A more holistic approach is now necessary.  It should also be considered that this landscape level approach to silviculture is part of a pilot project and C&E activities are a necessary feedback loop in the system.

There are three main areas where C&E efforts are required when assessing landscape level reforestation obligations:
1. The Population:  Have the blocks of interest been identified correctly?
2. Field Surveys:  Do the field survey results accurately reflect the conditions found in the field?
3. Landscape Level Compilation:  Has the compilation process being completed correctly using reasonable assumptions?

If problems or concerns are perceived at any of these C&E steps, the preferred method of resolution should be to contact the licensee being audited and review the perceived problem with them
[image: image32.png]BLOCK - STRATUM LIST
Blocks for each Stratum

Stretum ID_Stratum Label BloddD___Area ) _Percent
1513 PUNGA4ABA2004400 01020 135 100%,
135 oo

1515 PLNGR0-2212004400 205001 23 %
eoiote 60 %

017 45 6%

eoiona 18 2%

eoi0z0 ZERY

eotos0 19 2%

RN

1516 PLNGI0-2214004500 20500 738 100%,
735 Ton

1517 PUNGRZ22412004400 o103 %0 7%
eoioia 55 te%

eonm0 8 1%

EERNRTY





Assumptions behind the proposed C&E approach:

· The C&E process needs to be rigorous but flexible enough to allow it to be used in other jurisdictions in the province with similar approaches to silviculture.

· The C&E process assumes that the theoretical and statistical aspects of the landscape compiler (e.g. volume prediction regressions, etc.) have already been vetted by a technical expert.  C&E staff are only meant to assess the appropriate use of the tool.
· Third party certification audits of the SFMP may reduce required C&E effort in the future but for now it is assumed to be a completely independent process.

· C&E efforts occur after the compilation process is completed by licensees and the supporting documentation has been provided to the MFR (survey results, block list, compiler reports)
· C&E efforts should occur in each of the three main subject areas (population, field survey, landscape compilation) but resources may limit the degree to which each is investigated.   
3.2 Verification of Population
The ‘Block Population Summary’ report produced by the compiler (See Appendix B) should be obtained as it identifies the population of blocks the licensee has identified for the year in question.  Each licensee’s blocks are a separate population that must meet the target conditions on their own.
The list of blocks should be verified to ensure that it contains logged blocks with 15 full growing seasons completed (relative to the time of field survey) that also have coniferous stocking standards.  July 1 is the assumed end of the growing season.  Thus, if logging began after July 1 in a given year, then no growing season can be counted for that year and the next calendar year is the first growing season.  Assuming surveys are completed after July 1, the 2010 block population would be queried as blocks with harvest start dates between July 1, 1995 and June 30, 1996.  This includes the growing season in 2010 and 1996 – but not 1995.
Because only coniferous regeneration blocks (or portions of blocks) are part of the population of interest, it is important to confirm that the stocking standards for all blocks reflect this requirement.  This can be accomplished by reviewing the preferred and acceptable species for each block/standard unit in RESULTS.
The intent of this assessment is to ensure that no blocks have been missed and none have been included by mistake.  Once completed, the Net Area to Reforest (NAR) in these blocks becomes the target population. 
Circumstances may exist where reforestation requirements for specific blocks have been waived by the DM for extraordinary reasons, or where blocks have been damaged by events beyond the control of the participants (i.e. wildfire). These blocks should not be included in the landscape level assessment and can be addressed through the provincial block level approach of free growing surveys.
3.3 Verification of field surveys

In order to be confident that the field survey data adequately reflects actual conditions in the field, it is necessary to audit a portion of the block surveys.  It is important to audit a range of blocks (not just ‘at-risk’ blocks) because all blocks contribute to the landscape objective.  It is the over performing blocks/strata that compensate for any underperforming blocks/strata - allowing the underperforming blocks to be accepted as reforested.  Thus, it is just as important that well performing blocks are accurately reflected in the survey data.
The intent of this verification process is to ensure that significant errors do not exist in the survey results.  This is likely best accomplished using an ocular ‘reasonableness’ test for a range of factors.  It is not recommended that C&E staff would attempt to redo the survey or audit specific plots.  If the reasonableness test suggests there may be issues with the data, a more detailed assessment can be completed – ideally involving licensee staff – but a more detailed assessment could involve the establishment of independent C&E plots or re-measuring established licensee plots.
3.3.1 Selection of Blocks
A selection of 10-20% of blocks (from the total population) would ideally be reviewed in the field (minimum of 5 blocks).  A portion of these blocks should be chosen at random but a portion could be targeted towards both extremes of the performance spectrum (relative to targets) because of the compensating effect these blocks have when rolled up to the landscape level.  Performance is measured by the “% of Target” statistic on the ‘Predicted and Target Volumes by Stratum’ report from the compiler (example shown in section 2.2.4 above).  Stratums that are below 100% of target are underperforming and stratums that are above 100% are over performing.  Once the stratums of interest are identified, blocks that contain the stratum can be identified using the ‘Block-Stratum List’ report from the compiler (See example in Appendix B).

For example, 5% of the blocks could be chosen randomly and then another 5% could be selected at each end of the performance spectrum (15% sampled).  This assumes that the compiler reports have been provided to C&E staff so they can identify appropriate blocks to audit.  Additionally, larger blocks/stratums influence the results more because of the landscape level results are area weighted.   The number of blocks audited could be less if larger areas area selected.
Because the landscape reforestation strategy relies on all of the block survey data, the amount of blocks audited is directly related to the confidence in final result.  The more blocks that can be audited, the higher the confidence in the result will be.  C&E staff will need to make judgment calls as to how many blocks they can reasonably audit with the resources they are given.  It may also prove useful to consider factors such as the overall past performance, etc. when selecting blocks to audit and the percentage of blocks to audit.
3.3.2 Assessment of Survey Results
While field surveys assess many different criteria, the primary ones that influence a landscape level reforestation assessment are outlined below.  These issues should be the primary focus of the survey auditing.

3.3.2.1 Inventory Label (stratums/typing)

The stratification of blocks into areas with common inventory labels is key because these labels provide the species class (Pl, PlSx, Sx), stocking class (NSR, SR, WG), site index, and heights that are part of the landscape level stratification process.  The intent is to ensure stratum delineation adequately reflects differences in species composition, stocking class, site index, and stand height.  A minimum strata area of 2 ha should be used.  Stratification can be audited using walkthroughs (ocular checks) of each type in the block.
3.3.2.2 MSQ (Stocking)
Auditing of stratum or block Mean Stocked Quadrant (MSQ) values is key because it is a major driver of predicted volume in the compiler.  A review of MSQ values may be made easier by converting the MSQ value to well space trees per hectare using the information in section 2.2.3.3 above.  A walkthrough to confirm stocking levels of acceptable trees should be able to confirm the survey results.  Care should be taken to make sure appropriate species, forest health issues, and/or overtopping (brush) issues have been considered adequately.
3.3.2.3 Site Index Estimates

Site index is a key factor in determining the stands effective age – which can significantly impact the predicted volumes so it is very important to ensure that site index estimation is as accurate as possible.  Inventory site index values are not appropriate.  Ideally, growth intercept methods have been used while SIBEC data is a second alternative.  The audit process should confirm that reasonable site index estimates have been assigned to the stratum using the best trees in the stand.  If growth intercept was used then both the height and age of the most dominate species (spruce or pine) could be checked and verified.  If SIBEC was used to derive site index, then the assigned site series (BGC Zone/subzone/variant/site series) could be verified.
3.3.2.4 Height Estimates
Height estimates also influence the assignment of effective ages significantly.  The recorded height estimates are based on the average of the site trees (i.e. best performing trees) and not the average inventory height (average height of all trees).  An ocular review of the heights of the best trees in the stand should give an indication as to the reasonableness of the survey data.  A few height checks on site trees could be completed to calibrate a known height in the stand.  If the reasonableness test suggests there may be issues with the data, a more detailed assessment can be completed and more heights accurately measured. If the audit occurs after another growing season has occurred, it will be necessary to keep in mind the time that trees may be taller than when surveyed.  Regardless, the height measure should be within 0.5m of the recorded height.
3.4 Verification of Landscape Compilations
The jump from stand level measurements to landscape level reforestation objectives requires the aggregation of data into stratums and subsequent estimation of merchantable timber volume at year 100.  This exercise is implemented using the Coniferous Compiler database tool.  The purpose of C&E at this stage is to ensure that the compilation process is being carried out correctly.  The theoretical foundation on which the compiler is based and its internal logic and functioning are not of concern in the C&E process.  Prior to the compilers use, a subject expert should have already confirmed/validated its results so that all parties have faith in its output and the only C&E concern is its appropriate use.
The compilation process has the following main steps:

1. Confirm raw data is correct (correct field survey data, all blocks included, no missing data/duplicate data)

2. Confirm reasonable stratification

3. Confirm correct compilation parameters were used
4. Verify predicted volume relative to target volume
The process presented here assumes that C&E staff have access to the compiler reports shown in Appendix B.

3.4.1 Raw Data Check

Basic checks can be made to ensure the correct data has been entered into the compiler and it is free of errors.  For example:
1. Check that the full block population is included and the correct NAR areas are assigned (BLOCK POPULATION REPORT).  Spot check for the correct number of standard and enhanced plots in each block.
2. Check that the Block and Plot VALIDATION REPORTS run with no errors.  These reports ensure that plots have all required data, there is no duplicate plot data, and they belong to the correct harvest year.
3. Check that the EFFECTIVE AGE STATISTICS and SITE INDEX STATISTICS reports contain reasonable values in the max and min fields.  There should be no zero values for age or site index.

3.4.2 Stratification Check

The stratification criteria used in the compiler should be consistent each time it is used but the user must make judgment calls about how to lump strata that don’t have enough enhanced plots to be left on their own.
Strata with <3 enhanced plots should be lumped with another similar stratum (should be same species and stocking class).  The verification of stratification should include a check of the lumping that was implemented, using the STRATA DEFINITIONS REPORT.  Any strata that do not match the primary strata label were lumped (also have <3 enhanced plots).  It is better to lump stata with common site indices than with common TSS’s.
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3.4.3 Compilation Parameters and Target Test

The PREDICTED AND TARGET VOLUMES BY STRATA report is the final location to check assumptions and review the results obtained.  At the bottom of this report, the compilation parameters are identified (see below).
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· Target MSQ is based on the stratums mean Target Stocking Standard (TSS) and data shown in section 2.2.3.3.  If the correct TSS is associated with the stratum the compiler automatically uses the correct target MSQ for each stratum.
· Target Effective Age is always 14 yrs.

· Volumes are always assessed at 100 yrs.

· Target volume are always adjusted by 95%.

· Mean Stocked Quadrant data is always based on current stocked quadrants (not potential MSQ).

If all of the compilation parameters are correct, it is then time to confirm whether the target has been met for this population of blocks.  If the total predicted volume is greater than the total target volume then no further obligations would apply to this set of blocks.  If the acceptable variance of 5% is required (Predicted is >=95% of Target), then block specific MSQ values must be reviewed to ensure they meet the threshold identified in section 2.2.3.3.
3.5 Previous Nonconformance’s
Another issue relevant to C&E staff is the progress of any previous year’s non-conformance.  Where landscape targets were not met in a given year, action plans to address the issue were to be defined in the annual report for a specific set of blocks/areas.  These plans identify areas to be treated, treatments to be applied, timelines for treatments to occur, and expected results of treatments.  In cases where treatments have already occurred and recompilation has been completed, the licensee should demonstrate that the treatments achieved their intended results by merging the original dataset with the updated block MSQ’s and recompiling the statistics.

4.0 Summary

This document has described the current approach to landscape level silviculture as it is practiced in the FSJ Pilot Project Area, and provided a structured approach that MFR C&E staff can use to audit the process and ensure it is delivering required results.  As the deciduous, and possibly the mixedwood, stand types begin to use landscape level reforestation strategies, this same structured approach will remain valid but details around targets and variances are likely to need updating.

The main steps in the C&E process have been placed into a stand alone checklist that can be found in appendix A.   Details around any of the items in the checklist can be found in Section 3 of this report.
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Appendix A - A Compliance and Enforcement Process Checklist for Landscape Level Reforestation Obligations
Target Population

· Ensure that the correct population of interest has been defined (NAR, coniferous regeneration, harvest start date is 15 growing seasons previous to the survey date).  The growing season ends July 1st .
· Ensure no blocks have special circumstances such as DM exceptions or section 108 exceptions.
Block Level Survey Data

For a cross section of the block population:

· Ensure inventory labels adequately reflect differences in species composition, stocking class (NSR, SR, WG), site index, and stand height.   Ensure label attributes are consistent with what is on the ground.
· Ensure that the block stratification reflects differences in Target Stocking Standards. 
· Ensure that MSQ values appear reasonable and that forest health and brush issues are recognized.

· Ensure that site index values reasonably represent the productivity of the best trees in the stands.  This may involve verifying correct ecosystem classifications if SIBEC data is used to assign site index.
· Ensure that the height estimates are based on typical site tree (i.e. average of tallest trees).

· Ensure that plots are only established in the NAR.

Landscape Level Compilation

· Confirm that the correct raw data is used and it includes all of the blocks/plots.
· Confirm block population has correct NAR and plot numbers (standard and enhanced) 
· Ensure data validation tools run without errors (plot and block level).  
· Ensure that the stratification of the plot data is appropriate. Stratums with <3 enhanced plots are lumped with most similar stratum and should have the same species and stocking class.

· Review MSQ, site index, and effective age stratum reports to ensure standard errors are reasonable and no zeroes exist in the minimum value columns for site index and effective age.
· Confirm that the correct compilation parameters are used (Target MSQ’s, Target Effective Age = 14, Volume assessment at 100 yrs, Target volume adjusted to 95%, stocked quadrant data based on MSQ.

· Compare the total projected and total target volumes to determine if the objective was met.
· In objective is not met within acceptable variance, ensure that actions plans to address nonconformance is included in the annual report (Blocks, treatments, timing, reassessment timing) and the plans are reasonable
Previous Nonconformance

Where overall objectives were not met in a previous assessment year, check that:

· Action plan is being implemented

· Appropriate time has passes before reassessment.
· Any reassessment uses only the original dataset with new MSQ values assigned to the treated areas.  
Key Assumption:  The theoretical foundation on which the compiler is based and its internal logic and functioning are not of concern in the C&E process.  Prior to the compilers use, a subject expert should have already confirmed/validated its results so that all parties have faith in its output and the only C&E concern is its appropriate use.

Appendix B – Compiler Reports
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�   Original work by J.S. Thrower, with update completed by Timberline.  Eleanor McWilliams was project manager for both.





