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A. MOUNTAIN PINE BEETLE SURVEYS SPECIFICATIONS
I. GENERAL CONDITIONS
1) DEFINITIONS

(a) “Axe Check”, an axe or large blade knife check is an under bark check exposing the phloem and required on all trees suspected of being currently attacked or pitch out.  Axe checks are required to verify what insect is causing the damage, what stage in the life cycle is present under the bark, if this is a one or two year life cycle, and to determine if a future population could develop to cause damage in the following year. Treatment recommendations are partially based on this information.

(b)  “Crew” means two or more persons working with each other in the same Timber Type.  One of whom must be certified to carry out mountain pine beetle surveys.

(c)  “Infestation” means a location of confirmed current attack tree(s).  

(d) Survey” means the criteria set out in this document and the “Nelson Forest Region, Supplement to Forest Practices Code Guide Books, Ground Surveys for Bark Beetles, Minimum Standards”
(e) “Node”: A spot infestation shown on the 2009 Forest Health Maps.
2) PURPOSE

(a) Mountain Pine Beetle ground based surveys are conducted to gather and report information which will assist forest managers in planning and treatment decisions related to the mountain pine beetle activity in the area and to aid in the overall management of mountain pine beetle activity in the District.

(b) Ground detection and assessment of damage by Mountain Pine Beetle (Dendroctonus ponderosae IBM,) in the Arrow Boundary District will utilize star probe or 100% grid probe survey procedures.

(c) In general, ground surveys collect the following information:

· Verify presence and severity of Mountain Pine Beetle infestations,

· Determine the boundaries and size (ha) of infestations,

· Assess basic stand characteristics and susceptibility of surveyed stands,

· Assess access and operability,
· Assess the necessity to obtain further information or take other action,

3)  INFORMATION AND MATERIALS TO BE SUPPLIED

The following shall be supplied to the contractor:

(a) where they exist, the air survey information for areas of red attacked trees,

(b) where information on red attack areas does not exist, contractors are expected to seek out these trees on the ground or use the historic information provided by the Company and/or the District Forest Health Officer,

(c) copies of Forest Cover maps, showing the polygons / timber types or Nodes required to be surveyed,

(d) applicable aerial photographs or orthophoto maps, subject to any conditions of use which may be attached; if requested, and 

II. MOUNTAIN PINE BEETLE STAR PROBE
GROUND SURVEY PROCEDURES FOR NODES (GPS POINTS)
1.0
GENERAL

The Contractor shall perform star probe ground surveys for each nodes identified in the Schedule B.  The ground survey shall be conducted during only those periods where field conditions are suitable for this type of Survey.
2.0
MINIMUM STANDARDS

(a) At least one person per crew must be trained in bark beetle survey with a minimum of two years experience in satisfactorily performing bark beetle detection surveys or one year of field survey experience plus have taken a course in Mountain Pine Beetle (IBM) identification and detection. The bark beetle survey experience and mountain pine beetle training must have be completed within the last five years in order to be consider for this survey.  Proof of qualifications must be provided upon request.

(b) All mountain pine beetle infested trees must be accurately identified, tallied and marked as per Arrow Boundary Forest District mountain pine beetle attack class (see Appendix 1).
(c) Survey lines will proceed from the Point Of Commencement (POC) towards a node (GPS point) as listed in appendix B.  Survey lines will proceed as directly as possible, but must run through susceptible timber types if these timber types are within 25 metres of the line of travel.  Surveyors are expected to assess all pine within a minimum of 10 metres on either side of the strip line.  Location of red attack trees may not be apparent at the node location.  The surveyor is expected to thoroughly examine the general area to find the infestation centre based on red attack trees. Clarification: only locate lines through Pl types where no significant additional distance or time is required.
(d) When bark beetle infested trees are located, tally the infested stems.  All C, CS, Y1, Y1S will be tallied on the FS 375 field card to a maximum of thirty-five (35) stems at each infestation.  If an infestation exceeds this number, estimate the remaining stems and sketch the location on the field map with reference to distance and bearing from center line in the field notes. In addition for each infestation center, all Y2 and P must be tallied in the field notes. Option: If surveyors determine that the infestation will exceed 35 infested trees, they are not required to tally the first 35 trees.
(e) Strip line notes. Field cards acceptable to the contract MOFR coordinator must be used. Map sheet number, polygon number, node number, and strip line number must be clearly indicated on all field cards. Additional information to collect will include but not be limited to the following: :

· Type of survey, date, mapsheet and polygon number

· Location and licensee operating area 

· Surveyor’s full name, not initials, Page number over total pages recorded

· Detailed POC description or UTM coordinates, strip line number and strip line direction

· Utilize the timber type section to record timber type changes and diameter ranges of Pl component.

· Utilize the topographic section to record IBM infestations using the Arrow Boundary Forest District mountain pine beetle attack classification (Appendix 1).  Record slope encountered and identify other forest health factors present.  Note any comments regarding access, operability and slope.
(f) All trees within a 50 metre radius of the infestation centre must be assessed for beetle activity. Where additional current attack trees are found at the edge of the 50 metre star probe, another star probe will be done.  This will be done to a maximum of three star probes.  Axe check will be completed on Lodgepole pine suspected to be infested and greater than or equal to 10 cm DBH within the star probe areas.
(g) For each infestation center note: UTM coordinates, the current attack brood information including ocular estimate of the brood life development stages (i.e eggs, larvae: 1st instar, 2nd instar, 3rd instar and 4th instar, pupae, callow adult);other pest activity; ocular estimate of stand characteristics including percentage stand species composition, DBH range for Pl, and, measured ground slope.

(h) Wherever current infested tree(s) are found along a survey line, a new infestation centre shall be established.  This new centre shall be surveyed in the same manner as indicated above and numbered to ensure that there will be no overlap in the current numbering system of the detailed aerial survey.  For example each location will be given a unique number with a decimal (i.e. 23-143.1 if the site is closest to I.C. 23-143) and it is the responsibility of the crews to ensure that there will be no overlap of the numbering.
(i) An axe or large blade knife must be used to peel the bark back and expose the phloem in order to identify the presence of bark beetle and verify the attack classification of infested stems.

(j) Record survey notes in a clear and legible manner.

(k) Establish a point of commencement from a known point or use an identifiable aerial photo tie.

(l) GPS navigation is acceptable but routes to all Nodes must be clearly ribboned.  Lines established with hip chains and hand compass are recommended.
III. MOUNTAIN PINE BEETLE 100% GRID PROBE GROUND SURVEY PROCEDURES 
Note:  No 100% grid surveys have been included.  This section will apply if such surveys are requested.
1.0
GENERAL

The Contractor shall perform 100% grid probe ground surveys for grid probe areas identified in the Schedule B.  The ground survey shall be conducted during only those periods where field conditions are suitable for the type of Survey

2.0
MINIMUM STANDARDS

(a) At least one person per crew must be trained in bark beetle survey with a minimum of two years experience in satisfactorily performing bark beetle detection surveys or one year of field survey experience plus have taken a course in Mountain Pine Beetle (IBM) identification, detection. The bark beetle survey experience and mountain pine beetle training must have be completed within the last five years in order to be consider for this survey.  Proof of qualifications must be provided upon request.

(b) All mountain pine beetle infested trees must be accurately identified, tallied and marked as per Arrow Boundary Forest District mountain pine beetle attack class (see Appendix 1).
(c) Survey lines must be designed on a 100m grid in order to assess all Pl located in the entire polygon. Surveyors are expected to assess all pine greater than 10cm within a minimum of 50 metres on either side of the strip line 

(d) When bark beetle infested trees are located, tally the infested stems.  All C, CS, Y1, Y1S will be tallied on the FS 375 field card to a maximum of thirty-five (35) stems at each infestation.  If an infestation exceeds this number, estimate the remaining stems and sketch the location on the field map with reference to distance and bearing from center line in the field notes. In addition for each infestation center, all Y2 and P must be tallied in the field notes.

(e) Strip line notes must be collected on FS 375 Compass and Traverse note cards.  Map sheet number, polygon number, node number, and strip line number must be clearly indicated on all field cards. Additional information to collect on the FS 375 field card will include but not be limited to the following: :

· Type of survey, date, mapsheet and polygon number

· Location and licensee operating area 

· Surveyor’s full name, not initials, Page number over total pages recorded

· Detailed POC description or UTM coordinates, strip line number and strip line direction

· Utilize the timber type section to record timber type changes and diameter ranges of Pl component.

· Utilize the topographic section to record IBM infestations using the Arrow Boundary Forest District mountain pine beetle attack classifications.  Record slope encountered and identify other forest health factors present.  Note any comments regarding access, operability and slope.

(f) For each infestation center note: the UTM coordinates, current attack brood information including ocular estimate of the brood life development stages (i.e eggs, larvae: 1st instar, 2nd instar, 3rd instar and 4th instar, pupae, callow adult);other pest activity; ocular estimate of stand characteristics including percentage stand species composition, DBH range for Pl, and, measured ground slope.

(g) An axe or large blade knife must be used to peel the bark back and expose the phloem in order to identify the presence of bark beetle and verify the attack classification of infested stems.

(h) Record survey notes in a clear and legible manner.

(i) Establish a point of commencement from a known point or use an identifiable aerial photo tie.

(j) A hip chain will be used for measuring distances.  Distances will be continuous from the point of commencement for each line, even when the bearing changes. 

IV. MARKING LINES AND ESTABLISHING INFESTATION CENTERS
(a) The POC shall be a physical tie point such as a creek, landing, road junction , heli pad or other photo identifiable location.  Where this is not possible, the POC may be tied to a surveyed and GPS’d infestation centre. Clarification: using GPS, it is acceptable to locate a POC that results in the most efficient route to the Node.
(b) Mark the Point of Commencement (POC) and the End of Line (EOL) with double sets of flagging tape.  Mark with waterproof ink and include the following: map sheet number, polygon number, strip line number, station number, surveyor’s initials, date and year of survey, and bearing. Describe location of POC on field card Form 1111A
(c) Mark the Change of Direction (COD) and every 100 meter mark with double sets of flagging tape.  Mark with waterproof ink and include the following: polygon number, strip line number, station number, surveyor’s initials, date and year of survey, and bearing.

(d) Affix single flagging tape at a minimum of 15 meter intervals.

(e) Survey lines will be clearly marked with flagging ribbon at intervals not greater than 15 metres.  Line junctions will be marked with three ribbons and bearing changes will be marked with two ribbons.  Station, junction, and bearing changes will be marked using a combination of yellow and annotated probe ribbon.

(f) The Infestation Centre (IC) will be marked with a painted and ribboned tree (ribbons are to be 3 pink and 3 yellow ribbons).  

(g) The top ribbon will label the IC number (Node and polygon), date, and crew.  As well, the internal quality control person will mark their initials and the date once the site has been checked and considered by the internal quality control person as having been completed to standard.

(h) The middle ribbon will label tree counts of infested trees (i.e. number of code C, Y1, CS and Y1S.).  

(i) The bottom ribbon will be left blank for the burning crew.  

· The IC tree shall not be a treatment tree.

· The IC shall be located by GPS and the actual coordinates recorded on the probe card.

· 2006 Probe ribbon colors will be pink pest management. 

· The four cardinal quadrants of the star probe will be measured out and marked at 25 and 50 metres respectively, with a single ribbon of yellow.  

(j) All IBM infested Pl trees with current brood (i.e. C,Y1, CS, Y1S) coded trees will be marked with a single fluorescent orange paint ring around the circumference of the tree at DBH.  In addition to this, a single orange paint line will be marked on the lower bole below 30cm height

(k) Forked trees (a fork below DBH) shall be considered two trees.

(l) Pitch-out trees shall be marked with “PO” using fluorescent orange paint to show that they have been examined.  Also, Lodgepole Pine Beetle and Ips infested trees shall be marked with “IBL” and “IBI” respectively, using fluorescent orange paint to show that they have been examined. DO NOT paint a ring at DBH.  The painted rings at DBH are only used to identify current mountain pine beetle infested trees
(m) If a healthy tree has been painted by mistake, the contractor shall remove 98% of the paint by scraping the paint from the bark without damaging the cambium.
(n) Treatment Recommendations: decision to burn will consider number of infested trees, susceptibility of stand (values at risk) and potential harvest schedule.
V. DELIVERABLE FOR GROUND SURVEYS
(a) Field data will be summarized on the Mountain Pine Beetle Survey and Treatment Summary form (see appendix 2). Treatment recommendations must be included.
(b) Original field cards, clear and legible (due after project completion date to be agreed upon
(c) Digital information file.

(d) progress report: bi-weekly or upon request by MOFR
VI. ALLOWABLE ERRORS IN MEASUREMENT
The Contractor shall perform the Survey and record the Survey information accurately within the following allowable errors:

Item

Allowable Error
(a) P.O.C. and P.O.T.
(  10 meters

(b) All bearings
(  2 degrees

(c) UTM coordinates for each infestation center
(  10 meters
(d) Estimated ground slope
(  5% slope

(e) Estimated tree diameters
(  20% (rounded to the nearest whole cm)

(f) Current infested trees
A maximum of 10% incorrectly identified for (Code C, Y1, CS and Y1S)
by survey line (star) or polygon (100%)
(g) Red attack trees (Y2)
A maximum of 10% incorrectly identified for 
by survey line (star) or polygon (100%)
(h) Pitch-out trees (Code P)
A maximum of 10% incorrectly identified for 
by survey line (star) or polygon (100%)
(i) Estimated level of other Forest Health Factors
(  10%

IV.  QUALITY INSPECTION AND PROJECT ACCCEPTANCE
1.0
Quality Inspection 

Upon notification from the Contractor that a polygon(s) has been completed, the Ministry  will review the survey information to determine if it has been completed in compliance with the provisions of this Contract.
The Ministry shall:

· Inspect the Work in a timely manner to ensure all Work is performed to the specifications and standards of this Contract.

The inspection will include:

· A detailed office review; and

· A field check of a line or a portion of a line established by the Contractor.  A minimum of 10% of the total number of meters completed will be checked.  Any survey lines inspected will be selected at random.

2.0 
Inspection of Lines

Any survey lines inspected will be selected at random.

The following will be recorded:   

· all attacked trees identified by the initial surveyor by attack code;

· all attacked trees missed by the initial surveyor by attack code;

· all attacked misidentified by the initial surveyor by attack code;

· all flagging tape;

· any additional forest health factors; and

For each line sampled, the totals will be compared with those collected by the Contractor for the same survey line.

3.0
Inspection Results 

If an inspection reveals that a survey meets the requirements of this Contract:

· The Inspector shall advise the Contractor of all satisfactory work

If an inspection reveals that a survey does not meet the requirements of this Contract:

· The Inspector shall advise the Contractor of the unsatisfactory Work and the Contractor shall take the necessary steps to rectify the deficiency.

· The Inspector will return the survey or the unsatisfactory portion of the survey to the Contractor, specifying the fault(s) and a deadline by which the fault (s) must be corrected; or

· The Contractor will at its sole discretion correct the unsatisfactory work.
After a Survey deficiency noted in the previous section has been corrected by the Contractor and re-submitted, the Inspector shall again review the Survey using the same procedure.

If the Contractor disputes a determination of the Inspector of unsatisfactory Survey Work, the Parties shall follow the dispute resolution procedures specified in this Contract to resolve the matter.

4.0
Unsatisfactory Work Quality Defined

For the purpose of this Schedule, "Unsatisfactory Work Quality" means instances where:

· the Contractor incorrectly identifies more than 10% of attacked trees with the incorrect code

· the Contractor incorrectly identifies the Timber type or slope information;

· the Contractor makes errors in measurement that exceed the allowable errors specified in this Contract; 

· the Inspector checks the results of actual lines established by the Contractor and determines that there is a difference of more than 10% between the Contractor's and the Inspector's tally in the following total counts of

· current attacked trees (C, CS, Y1, Y1S),

· red attack trees (Y2),

· Unsuccessful attack or pitchout trees (P) and,

· number of infestation sites;

· the Contractor fails to report an attacked tree along their survey line;

· 
· the Contractor submits illegible field cards or inaccurate and incorrectly filled summary forms.


.

B. FIELD PROCEDURES FOR FALL AND BURN TREATMENTS
I. Objectives:

To dispose of bark beetle infested trees to prevent the spread of insects to adjacent healthy susceptible trees.

II. Procedures:
(a) All deliverables under section VI deliverables for ground surveys must be submitted and approved by the contract officer prior commencement of fall and burn treatment for each mountain pine beetle infestation centre, unless otherwise authorised in writing by the contract officer.  Furthermore, written authority from the District Manager or designate is require prior to felling any trees.
(b) All trees marked for fall and burn are to be felled, bucked to manageable lengths, piled and burned so that all mountain pine beetles and their brood are destroyed.

(c) Burn piles must be maintained at a manageable level (2 meters high and 3 meters in diameter) and all necessary fire tools and equipment must be on site.

(d) All infested portions of the tree must be treated. Any portions not burned must be inspected with an axe to ensure no mountain pine beetles and their brood exist.

(e) Any portion of the tree treated must have 100% of the bark burnt from the bole. Burning piles are to be inspected to ensure that no bark remains on any infested portion of the tree. Small areas of unburned bark containing live beetles may be chopped off instead of reburning.
(f) Any portion of the tree not burned must be limbed and bucked so that the bole will lie within 1 meter of the ground.

(g) Stumps must be bucked off to a maximum height of 25 cm. Any beetles and brood must be removed by peeling the bark from the stump or by burning the stump.
(h) Unless otherwise agreed to by the contract officer, the contractor must fall all dangerous trees within the work area prior to commencing work, and may fall dead or red top trees to assist in starting burning piles at no additional cost to the Ministry.

(i) The contractor must revisit all sites  to ensure complete burning of infested trees.

(j) Burn piles are to be cold-trailed to ensure they are completely extinguished and no hot embers remain.

(k) No trees over and above those identified in this contract will be felled by the contractor without prior approval by the contract officer.

(l) The contractor shall abide by the Fire Prevention Regulations and Suppression Regulation. 

(m) 
(n) Unsatisfactory treatment must be reworked.
(o) In determining the quality of work, a contract officer shall examine the work of the contractor based on the following criteria:
i)  missed mountain pine beetle infested trees;

ii)  failure to treat portions of tree prescribed for treatment;

.

VII. DELIVERABLES FOR FALL AND BURN TREATMENTS:
(a) Bi-weekly progress report describing the date of each infestation treated along with total number of tree treated per infestation along with UTM’s and IC identification number.

(b) Upon completion of the fall and burn treatments, the contractor shall complete and digitally submit a final Mountain Pine Beetle Survey and Treatment Summary form (see appendix 2).

APPENDIX 1

ARROW BOUNDARY FOREST DISTRICT

BARK BEETLE ATTACK CODES

ARROW BOUNDARY FOREST DISTRICT IBM ATTACK CLASS CODES

C (Current Attack, Green Attack)

· Successful attack in the current year (since June 2006) on >50% of the bole of the tree

· Foliage is green  or later in the winter/spring the foliage could be slightly discolorated from the base of the crown
· Reddish brown boring dust around the base of the tree

· Pitch tubes usually found on the lower trunk of the tree

· Woodpecker activity may occur leaving bark flakes around the base of the tree

· Any IBM beetles or eggs present along the parent gallery

· Any IBM larvae present in the side galleries off the main parent gallery

· Pupae present in the pupal chamber

· Blue stain fungus may be present

· IBM constructs a vertical parent gallery with a slight J like hook at the base, with evenly spaced larval galleries that extend at right angles from the parent gallery.  Care must be taken not to confuse the galleries and brood of other species of bark beetle with IBM.

Y1 (One year old attack with live brood (attack occurred between June and October 2005), Indication of two year life cycle)

· Red foliage

· Symptoms same as Y2 attack class code, but removal of bark reveals characteristic gallery pattern with live brood and/or beetles and/or pupae still present.

Y2 (Brood flown, Red Attack)

· Red foliage

· Pitch tubes old and dry

· No live brood remaining in tree

· Blue stain fungus in tree is obvious

· Woodpecker damage

· Pupal chambers must be present to indicate past successful MPB activity

S (Strip attack – combine with any other attack class code ie. Y1S or CS)

· Successful attack in the current year but attack covers <50% of the bole

· Brood production normally evident

P (Pitchout)

· Tree attacked in most recent insect flight (since June 2006) with pitch filled parent galleries and no live brood production

· Little or no boring dust

· Creamy yellow coloured pitch tubes with little to no boring dust mixed in

· No blue stain

· Green Foliage

X (Grey attack)

· Attacked two or more years ago

· Foliage sparse or lacking

· Empty galleries with no live brood

APPENDIX 2

Mountain Pine Beetle Survey and Treatment Summary form
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Replace table above with spreadsheet with the following fields.  Note that the “pctPL_DBH” column has been split into “pct_PL” and DBH.
This will be useful for burning crew to determine workload based on tree size.  (can average for an area).

There is no need to go back and edit previously submitted work.

	Node
	Location
	Zone
	Easting
	Northing
	C
	CS
	Y1
	Y1S
	P
	Y2
	G_R
	 
	Survey_Date
	Lifecycle
	pct_Pl
	Avg DBH
	Comments


December 2006
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