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SUPPLEMENTARY SILVICULTURE SURVEY and TREATMENT PRESCRIPTION SPECIFICATIONS
1.0  General

The Contractor will conduct field surveys to support a treatment prescription to regenerate mature and immature (non-obligation) pine stands killed by the mountain pine beetle (MPB).  For areas where treatment is required, the Contractor will complete a financial analysis using methods provided by the Ministry.  If the treatments yield the required rate of return on investment (ROI), the Contractor will prepare a treatment prescription for the area.  All areas subject to treatment prescriptions will be ribboned and traversed by GPS (Schedule E).  The treatment prescription will include any necessary snag assessment and falling, site preparation, planting, access works and detailed information to support a sowing request.  The Contractor will be responsible for updating RESULTS with all pertinent tabular and spatial information.

2.0  Information Provided by the Ministry

The Province will provide forest cover maps (VRI) and ortho photos in either hardcopy or digital format.  The hardcopy forest cover maps will identify the areas requiring surveys (Schedule D – Maps and polygon/opening/unit areas).  The Contractor may propose further areas for survey in the vicinity of the identified areas, provided that they meet the criteria provided by the Ministry.  All survey cards must be provided by the Contractor.  The Ministry will provide survey cards in digital format upon request.
3.0  Survey Standards and Additional Information

3.1  The Stocking and Free Growing Survey Procedures Manual (draft dated March 2004) provided to the Contractor, and any other applicable guidance or legislation must be adhered to.

3.2  The first opening to be surveyed will be mutually agreed upon at the pre-work conference.  The results of this survey including the financial analysis (ROI calculation) will be submitted to the Ministry and quality checked by the Ministry Representative prior to commencing work on any other block.  The survey will be field checked by the Ministry Representative within five (5) working days of submission.  The Contractor must attend the field check in order to mutually resolve any issues.

Pre-stratification

3.3  All survey areas must be pre-stratified in the office by the accredited surveyor or RPF using the ortho photos and forest cover (VRI) maps. 

Walkthrough

3.4  Prior to establishing any survey plots, the Contractor must walk the “opening” to:
a) Collect preliminary information on the incidence (intensity and distribution) of MPB mortality.  This information will be used in the Survey Decision and Treatment Prescription Matrix in Section 3.5 to determine whether a plot-based silviculture survey will be done on the opening.  If the incidence of MPB mortality is low the surveyor should schedule a future survey if risk of further infestation is high.  The surveyor must determine an appropriate method of collecting the required information (see Matrix).
b) Confirm the office stratification or re-stratify the opening into relatively homogeneous strata based on criteria such as: MPB mortality, stocking status, site series, stand structure, forest health factors, etc..  Handheld GPS units can be used to plot tracks and strata boundaries.  Minimum stratum size will be five hectares or larger to coincide with the recommended minimum treatment area of 5hectares (Section 7.1).  This minimum stratum size is an amendment of Article 4.3 in the FIA/FFT Ministry Survey Standards (effective April 1, 2007) which states that minimum stratum size will be one hectare or larger.
c) Once strata have been determined, the surveyor must determine what plot intensity is required to address the variability within the stratum.   If the pattern of MPB mortality is not consistent and the regeneration is variable, 1 plot/ha should be established.  In situations where the surveyor has determined that the strata are relatively homogeneous, fewer plots may be established.  Each stratum must be looked at individually and the plot intensity tailored to address the variability.
d) Verify the ecological classification of the opening.  Classify all sites according to “A Field Guide to Forest Site Identification and Interpretation for the Cariboo Forest Region” LMH Number 39 (1997).  Biogeoclimatic Unit maps may only be used as a guide.

e) Collect minimum and maximum elevations for each stratum using an altimeter.  Handheld GPS units will not be used to collect elevations.
f) Determine if there are tree species, other than the preferred and acceptable species provided in the stocking standards, which might be used to regenerate the site.
g) Select the lowest BAF prism that will provide a reasonable estimate of the residual basal area (after infestation).
Survey Decision and Treatment Prescription Matrix
3.5  The following matrix will be used to determine if a silviculture survey (1 plot/ha) is warranted based on the incidence of MPB mortality and stocking in the opening.  The matrix also shows how survey information will be used make decisions through to developing treatment prescriptions and treatment unit traverse and layout.
	Walkthrough to stratify the “opening”, and assess the intensity and distribution of MPB attack and potential stocking.
	
	

	↓
	
	

	1. Opening/stratum with ≥ 700 ws sph of live conifers

2. MPB attack distribution is uniform 
	YES to 1 and 2  →

	Summarize data from walkthrough.

Enter Activity into RESULTS and schedule a future survey if necessary.

	YES to 1, No to 2
OR

NO to 1 and 2

↓
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	Conduct Silviculture Survey 
(1 plot/ha) including Forest Health plots.  Collect data required for DFP and financial analysis (ROI).
	
	

	↓
	
	

	Summarize survey data and calculate the mean DFP. Use the DFP table to determine if treatment is required.
Is treatment required?
	YES →
	Calculate the ROI.  
Does the opening meet the minimum required ROI of 2% (or minimum 1% as approved by the Ministry)?

	NO

	
NO
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	YES


	Enter Survey information (including forest cover) into RESULTS.  Schedule a future survey if necessary
	
	Prepare treatment prescription (use template). Enter survey and Activity information into RESULTS.

	
	
	↓

	
	
	Layout and traverse treatment unit boundary if approved by the Ministry.  Prepare sowing request requirements.


Survey Lines and Plots

3.6  Survey lines and plots must be marked as follows:

· Point of commencement (POC) marked with flagging tape showing the POC number in waterproof ink;

· Survey baseline (if established) and all strip lines marked with flagging tape showing the baseline and stripline number in waterproof ink;

· Flagging tape affixed to the ground at all plot centers; and 

· Flagging tape affixed at a height of approximately 1.3 meters above each plot center, showing in waterproof ink the plot number, date of survey, and bearing and distance to the next plot. 

3.7  Locate survey plots on a grid that uniformly covers the stratum.  Plots must not straddle stratum boundaries or NP areas.  If a designated plot will fall on a boundary or NP area, it must be offset a predetermined distance from its original location.  This predetermined distance must be consistent on all units.
Plot Measurements

3.8  Silviculture Plots:  In the 3.99 m radius regeneration plot, record by layer (for Layers 1, 2, 3 and 4) the number and vigor of:
a) Total trees (including germinants and green attack pine).
b) Total conifers (including germinants and green attack pine). 
c) Well-spaced preferred and acceptable healthy trees with a target height of 15 cm.  Green attack pine is not included in the well-spaced tree counts.  NOTE that 15 cm is the suggested target height:  surveyors may use their professional judgment in determining well-spaced trees that may be below this target height.  The number of well-spaced trees in a layer is NOT counted independently of the well-spaced trees in other layers.  Preferred and acceptable species are determined from the Reference Guide for FDP Stocking Standards for the Cariboo Region.  Refer to the FS 660 “Silviculture Survey Reference” to determine  the acceptability of advance regeneration.
d) Well-spaced preferred and acceptable healthy trees not including any live pine with DBH≥10 cm. This second well-spaced tree count excludes any live pine that are at risk to further MPB attack and provides a measure of stocking should MPB mortality continue in the stand.
Additional information to record at each plot includes:

e) Brush hazard (Nil, Low, Medium and High) and distribution of brush (Continuous, Patchy, Scattered)
3.9  Deviation from Potential

a) In openings where there is more than 5m2/ha of basal area in Layer 1, record the residual basal area (m2/ha).
b) Record the understory (Layers 2, 3, 4 ) well-spaced tree count.  This is the cohort of trees that will form the next harvestable stand if all (or most) overstory trees are killed.  
c) Determine the Deviation from Potential (DFP) from the table in Appendix 1.  Calculate the mean DFP for each stratum.

3.10  Record plantable/preparable spots in the 3.99 m radius regeneration plot.  Use the intertree planting spacing, as determined from the proposed planting density, to space off existing regeneration and residual canopies.  A planting shovel must be used during the survey to accurately determine plantable spots and potential stock type.
3.11  All survey plot cards must be fully completed, labeled with the surveyors name/initials, and sorted by stratum.  An FS 659 “Silviculture Survey Summary” will be used to summarize the plot data and provide treatment recommendations.  Alternatively, a survey compilation program may be used
3.12  All survey report packages will be signed and sealed by a BC Registered Professional Forester with at least seven (7) years of silviculture experience.  The survey report packages must include:

a) plot cards and survey summary as described in 3.12 above;
b) survey map showing; strata, plot centers (with UTM co-ordinates), BEC site series, maximum and minimum elevation, treatment recommendations, and silviculture and inventory labels; and
c) two color photos per stratum (clearly captioned) showing representative portions, or an overview, of each stratum.

4.0  Treatment Decision Criteria:

4.1  The following guidelines will be used to determine if a strata is NSR.  Note that these are guidelines and the Contractor may deviate from them in order to address timber and non-timber values.  If deviating from these guidelines, prepare a rationale and have it approved by the Ministry Representative before proceeding.
· If the mean DFP is ≤ 0.20 (dark grey portion of the table), no treatment is required.
· If the mean DFP for the strata is > 0.20 follow the guidance contained in the lower table in Appendix 1 regarding additional stocking.  If additional stocking is potentially required (white and light grey portion of the table) calculate the ROI (Section 5.0) to determine if treatment is financially viable.  

4.2  If no treatment is required (the stand is SR), enter the tabular and spatial survey information (including forest cover) into RESULTS.  Depending on stand conditions and risk of future MPB attack, or if the acceptable well spaced stems includes a significant proportion of stems over 10 cm dbh, the surveyor may want to schedule a future survey in RESULTS. 
5.0 Financial Analysis

5.1  Key personnel who will be completing the financial analysis will be required to take a one-day training course at the Contractor’s expense.

5.2 For all potential treatment units a financial analysis must be carried out to determine if the proposed treatments will meet the minimum required return on investment (ROI) of 2%.  The ROI will be calculated using methods provided by the Ministry and taught during the one-day training course.  Personnel who will be completing the financial analysis should be familiar with TIPSY since TIPSY is used to “model” the untreated and treated stand.  The TIPSY output is imported into an excel worksheet which will calculate the ROI.

5.3 Additional stand information must be collected in order to calculate the ROI: 
a) BEC to the site series level.
b) Site index for the current dominant species and co-dominant species.  Site index will be estimated based on the decision key provided by the Ministry and found at http://www.for.gov.bc.ca/hfd/pubs/Docs/Fgi/Fgi12.htm.  If using the growth intercept method or site curves, measure 6-8 trees to determine site index.
c) Stand age if a residual stand remains.
d) Patterns of mortality.  Is mortality random or clumped?  If mortality is clumped estimate the average size of the void created: Small (0-5 m diameter; Medium (5.1-25 m diameter); Large (>25 m diameter).
e) Year of disturbance (when the majority of MPB infestation occurred).
f) Regeneration delay without treatment (estimated year in which the stand will meet MSS).
g) Expected well-spaced stocking at free growing by species, without treatment.
h) Estimated costs to bring the stand to free growing and the year in which these costs will be incurred.  For planting include the species, planting density, species composition and whether genetically improved stock will be used.  Average per hectare treatment costs will be supplied by the Ministry.
i) Other resource values such as mule deer winter range, visuals, etc.  The Ministry can approve treatments that yield a 1% ROI on a site specific basis, provided a rationale is provided. 

5.4  If the analysis meets the 2% ROI or if the Ministry approves treatment based on a 1-2% ROI, the Contractor will prepare a treatment prescription (See Section 7.0), layout the treatment unit boundary, and GPS traverse the boundary (see Schedule E).  For proposed treatment areas that do not meet the ROI criteria, no further field work is required, but the survey information (tabular and spatial) must be entered into RESULTS.
6.0 Traversing and Layout of Treatment Units

6.1  In order to be eligible for layout and traversing, the prescribed treatment must yield the required return on investment (ROI).  The Contractor will only layout and traverse those areas approved by the Ministry Representative.

6.2  Traversing of treatment units, roads and spur roads will be done using Global Positioning System (GPS) technology (refer to Schedule E).

6.3  All traverses must be aerial-photo tied and ground-tied to a mappable unit.
6.4  Treatment unit boundaries will be flagged using pink-glo winter weight ribbon marked with “TREATMENT UNIT BOUNDARY”, double tied, with a maximum of 5 meters between ribbons.  All flagging shall be intervisible at a glance (i.e. must be able to see two consecutive ribbons in one direction).  Preference is to attach ribbon to trees (the higher the better).

7.0 Treatment Prescriptions

7.1  The Contractor will prepare treatment prescriptions for all units where activities, other than future surveys, are required and the ROI criteria is met.  The format for the treatment prescriptions is provided in Appendix 2.   As a guideline, the minimum treatment unit should be five hectares.  
7.2  The treatment prescriptions will include all treatments and surveys which will lead to a free growing stand.  The prescription must include or address:

a) Use of genetically improved seedlings;

b) Greater species diversity (see FFT Policy on “Management of Tree Species Composition” on the FFT website http://www.for.gov.bc.ca/hfp/fft/  under the FFT Policy Document tab);

c) Reducing the risk to future fire and pest loss;

d) Appropriate stocking standards for the site series;

e) Danger tree assessment and falling in accordance with “An Assessment of Tree Condition and Worker Safety” located at http://www.for.gov.bc.ca/hfp/fft/committees/eewg/projects.htm;
f) Numbers of seedlings to be planted by species, including recommended stock type;

g) Planting year and season;

h) Proposed brush control treatments;

i) Schedule of treatment and surveys;
j) Treatment unit map;

k) Total hectares of the prescribed treatment unit as determined by a GPs traverse

l) Access notes including information on accessibility (eg. 4WD, quad access only)

7.3  Treatment prescriptions must be signed and sealed by a BC Registered Professional Forester with at least seven (7) years of silviculture experience.

8.0  Ministry Contract Checking

8.1  The Ministry will field check a sample of the Contractor’s survey work and office check all survey reports.  At regular intervals throughout the field season, the Contractor must submit signed and sealed, complete survey report packages (as described in Section 3.13) for checking.  Note that work will not be paid for until the survey package has been submitted and checked to the Ministry’s satisfaction.  Field work will be checked to the specifications outlined in Schedule A.  Refer to Schedule A, Article 8 for a description of “Unsatisfactory Work Quality”.
8.2  Completed treatment prescriptions, including the ROI calculation, will also be submitted to the Ministry for checking prior to entering the spatial and tabular data into RESULTS.

8.3  All data entered into RESULTS will also be checked to ensure that the required information has been entered in the proper format.  A spreadsheet containing Mandatory, Conditional and Optional data requirements has been developed and will be supplied to the Contractor at the pre-work conference. 

9.0  Information Required for Sowing Requests
9.1  The Contractor must submit to the Ministry by the specified deadlines, a spreadsheet of sowing request requirements on all treatment units where planting is prescribed.  An example spreadsheet can be provided to the Contractor by the Ministry upon request.  The spreadsheet shall be in electronic format using Microsoft Excel.  The information to be submitted for each treatment unit is a follows:

a) Forest District

b) Mapsheet

c) Opening number or polygon number (if in unmanaged stands)

d) Area of the treatment unit (net of NP areas) determined using GIS or GPS traverse

e) Location of the opening/polygon number (latitude and longitude in degrees and minutes)

f) Minimum and maximum elevation
g) Biogeoclimatic zone and subzone

h) Well-spaced stems/ha 

i) Well-spaced stem/ha excluding pine with DBH≥10 cm

j) ROI (return on investment) calculation

k) Species, number of seedlings required for each species (the number of seedlings should be determined by the number of plantable spots/ha from the survey and the net treatment unit area), recommended stocktype for each species

l) A-class Seed Planning Zone for each species

m) B-class Seed Planning Zone
n) Planting year and season

10.0 RESULTS Data Entry

10.1 Key personnel who will be entering tabular and spatial information into RESULTS must attend a one day training session at the Contractor’s expense.  This requirement many be waived at the discretion of the Ministry if the Contractor is a RESULTS service provider, or if the Contractor will be hiring a RESULTS service provider to enter data.

10.2 All data must be entered into RESULTS in accordance with the following documents which will be provided to the Contractor: “RESULTS Information Submission Specifications for Government Funded Silviculture Activities” and “Silviculture Information Submission Guidebook”.  Extensive training materials exist on the RESULTS Homepage at http://www.for.gov.bc.ca/his/results.
10.3 The Contractor or their service provider must submit tabular and spatial data for 5 (five) openings to RESULTS by the specified deadline for quality checking.  Following this initial submission, the Contractor will periodically provide, to the Ministry, a list of openings that have been successfully submitted into RESULTS.  This will allow the Ministry Representative to do quality checking, and for the Ministry and the Contractor to mutually resolve any outstanding issues.

11.0  Contract Deliverables

11.1  For each opening the Contractor will provide to the Ministry:

· Two (2) hardcopies of the survey reports 
· Three (3) hardcopies of an overview map showing all areas surveyed in the TSA.  This map will be color themed to show the areas requiring treatment.

· Three (3) hardcopies of the Treatment prescriptions and treatment maps 

· One (1) CD/DVD containing all Treatment Prescriptions and treatment maps, and the overview map in digital format.  The maps files may be in .pdf format or plotfile format.

Appendix 1

	Deviation from Potential Table (2nd Approximation)

	OS basal area (m2/ha)
	Well-spaced trees in plot*

	
	0
	1
	2
	3
	4
	5
	6
	7
	8

	0
	1.00
	0.76
	0.52
	0.34
	0.22
	0.13
	0.07
	0.03
	0.00

	1
	0.98
	0.74
	0.51
	0.34
	0.21
	0.13
	0.07
	0.03
	0.00

	2
	0.96
	0.73
	0.50
	0.33
	0.21
	0.13
	0.07
	0.03
	0.00

	3
	0.93
	0.71
	0.49
	0.32
	0.20
	0.12
	0.07
	0.03
	0.00

	4
	0.90
	0.68
	0.47
	0.31
	0.20
	0.12
	0.06
	0.03
	0.00

	5
	0.86
	0.65
	0.45
	0.30
	0.19
	0.11
	0.06
	0.02
	0.00

	6
	0.82
	0.62
	0.43
	0.28
	0.18
	0.11
	0.06
	0.02
	0.00

	7
	0.77
	0.58
	0.40
	0.27
	0.17
	0.10
	0.05
	0.02
	0.00

	8
	0.72
	0.55
	0.38
	0.25
	0.16
	0.09
	0.05
	0.02
	0.00

	9
	0.67
	0.51
	0.35
	0.23
	0.15
	0.09
	0.05
	0.02
	0.00

	10
	0.62
	0.47
	0.32
	0.21
	0.14
	0.08
	0.04
	0.02
	0.00

	11
	0.57
	0.43
	0.30
	0.20
	0.12
	0.07
	0.04
	0.02
	0.00

	12
	0.52
	0.39
	0.27
	0.18
	0.11
	0.07
	0.04
	0.01
	0.00

	13
	0.47
	0.35
	0.24
	0.16
	0.10
	0.06
	0.03
	0.01
	0.00

	14
	0.42
	0.32
	0.22
	0.15
	0.09
	0.05
	0.03
	0.01
	0.00

	15
	0.38
	0.28
	0.20
	0.13
	0.08
	0.05
	0.03
	0.01
	0.00

	16
	0.33
	0.25
	0.17
	0.11
	0.07
	0.04
	0.02
	0.01
	0.00

	17
	0.29
	0.22
	0.15
	0.10
	0.06
	0.04
	0.02
	0.01
	0.00

	18
	0.26
	0.19
	0.13
	0.09
	0.06
	0.03
	0.02
	0.01
	0.00

	19
	0.22
	0.17
	0.12
	0.08
	0.05
	0.03
	0.02
	0.01
	0.00

	20
	0.19
	0.14
	0.10
	0.07
	0.04
	0.02
	0.01
	0.01
	0.00

	21
	0.16
	0.12
	0.08
	0.06
	0.04
	0.02
	0.01
	0.00
	0.00

	22
	0.13
	0.10
	0.07
	0.05
	0.03
	0.02
	0.01
	0.00
	0.00

	23
	0.11
	0.08
	0.06
	0.04
	0.02
	0.01
	0.01
	0.00
	0.00

	24
	0.09
	0.07
	0.05
	0.03
	0.02
	0.01
	0.01
	0.00
	0.00

	25
	0.07
	0.05
	0.04
	0.02
	0.02
	0.01
	0.00
	0.00
	0.00

	26
	0.05
	0.04
	0.03
	0.02
	0.01
	0.01
	0.00
	0.00
	0.00

	27
	0.04
	0.03
	0.02
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00

	28
	0.02
	0.02
	0.01
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00

	29
	0.01
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	30
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00


· total number of well-spaced trees in a 0.005 hectare plot at minimum inter-tree distances of 2.0 m.
	Color
	Stocking Class
	Growth Potential Opportunity

	
	High potential for additional volume growth
	≥ 0.41 – Additional stocking is required where timber production is the primary management objective.

	
	Moderate potential for additional volume production through additional stocking
	0.21-0.40 – Assess options, additional stocking may be required

	
	Low potential for additional growth through additional stocking
	≤ 0.20 – No further treatments required.


Appendix 2

Treatment Prescription Template
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