Special Technology Development Program

New Project Proposal

PROJECT NUMBER: R3-2003-01

PROJECT TITLE: Ips and Chips: Effective Slash Management for Hazardous Fuel Reduction Treatments in the Wildland Urban Interface or A Recipe for Disaster?

PROJECT STATUS: New

EXPECTED PROJECT DURATION: 2 Years

EXPECTED COMPLETION DATE OF THE PROJECT:  2004

SUBJECT: 

1.  Total Suppression/Prevention Technology
b.  Total Modeling

iv. Organism 10%
c. Genetic, Cultural and Silvicultural Innovations For Controlling Pest Species

iii. Thinning/Regeneration Techniques and other Silvicultural Guidelines 70%
3.  Assessment Technology
d.  Decision Support % 

i. Risk and Hazard 20%

STATUS OF SUBJECT SPECIES: Native 

PROJECT OBJECTIVES:  The overall objective is to determine the most effective means of minimizing impacts caused by Ips species when treating slash, by chipping, generated during hazard fuel reduction projects in the wildland urban interface (WUI).

1) To determine the effects of slash management treatments (chipping, piling, and lop-and-scatter) on Ips-caused ponderosa pine mortality.

2) To determine the effects of timing (spring, summer) of thinning and stand density on Ips-caused ponderosa pine mortality.

3) To determine the effect of distance between chipped material and potential host trees on Ips-caused ponderosa pine mortality.

4) To quantify the relationship between volatile terpenes emanating from chipped material and attraction to bark beetles.

BRIEF DESCRIPTION OF PROJECT:  This study will be conducted over a 2-year period.  

FY 2003:  The following will be completed during FY 2003

1) Meet with District Rangers and Silviculturists to locate appropriate field sites (January)

2) Establish field plots (March – April)

3) Initiate monitoring of flight periodicity for major Ips species and red turpentine beetle (RTB) in each location (March)

4) Implement hazardous fuel reduction treatments (April and July)

5) Initiate sampling of host volatiles emanating from chips  (April and July)

6) Census plots (August)

FY 2004:  The following will be completed during FY 2004

7) Initiate monitoring of flight periodicity for major Ips species and RTB in each location (March)

8) Census plots (August)

9) Analyze data and prepare/develop slash management guidelines

10) Manuscript preparation

11) Technology transfer via guidelines, FHP entomologists, and development of website accessible at www.forestpests.org.

FHP LEAD CONTACT:

Name
Affiliation (Office or Dept.)
Phone, E-mail, Fax
John Anhold


USDA Forest Service – FHP

928-556-2073 (v)   


Region 3, Flagstaff, AZ
928-556-2131 (f)



janhold@fs.fed.us
Joel McMillin


USDA Forest Service – FHP

928-556-2074 (v)





Region 3, Flagstaff, AZ


928-556-2130 (f)










jmcmillin@fs.fed.us
FHP LEAD INVOLVEMENT:


Role

Time Commitment

1) Preparation and submission of STDP


10 hrs.

2) Conduct field evaluations in AZ



40 hrs.

3) Data acquisition and analyses



20 hrs.

4) Development of slash management guidelines


20 hrs.

5) Manuscript preparation



20 hrs.

PRINCIPAL INVESTIGATOR (S):

Name
Affiliation (Office or Dept.)
Phone, E-mail, Fax

Christopher J. Fettig
USDA Forest Service – Pacific Southwest
530-758-5151 (v)


Research Station, Davis, CA
530-758-5155 (f)



cfettig@davis.com
Robert R. Borys
USDA Forest Service – Pacific Southwest
530-295-4852 (v)


Research Station, Placerville, CA
530-622-2633 (f)



rborys@fs.fed.us
PRINCIPAL INVESTIGATOR (S) INVOLVEMENT:

Name
Role

Time Commitment

1) Preparation of STDP



20 hrs.

2) Conduct field evaluations in CA (participate in AZ)


200 hrs.

3) Data acquisition and analyses



80 hrs.

4) Development of slash treatment guidelines


40 hrs.

5) Manuscript preparation



60 hrs.

COOPERATORS: 

Name
Affiliation (Office or Dept.)
Phone, E-mail, Fax

Steven J. Seybold
USDA Forest Service – Pacific Southwest
sseybold@fs.fed.us

Research Station, Davis, CA

Mike Grimm
USDA Forest Service – R5
530-647-5382


Placerville, CA
mgrimm@fs.fed.us
Harold Thistle
USDA Forest Service – FHTET
304-285-1574


Morgantown, WV
hthistle@fs.fed.us
Gary Wittman
USDA Forest Service – R3
928-771-4740


Prescott, AZ
gwittman@fs.fed.us
Dave Harris
USDA Forest Service – R3
928-635-8240


Williams, AZ
dpharris@fs.fed.us
Jeff Schalau
Yavapai County Extension
928-445-6590


Prescott, AZ                                               jschalau@ag.arizona.edu
COOPERATOR INVOLVEMENT:


Role

Time Commitment

Steven J. Seybold
GS-FID analyses


80 hrs.

Mike Grimm
silvicultural treatments 


40 hrs.

Harold Thistle
volatiles, plume model expertise

40 hrs.

Gary Wittman
silvicultural treatments


40 hrs.

Dave Harris
silvicultural treatments


40 hrs.

Jeff Schalau
chipping


20 hrs.

JUSTIFICATION:  Under the National Fire Plan, the hazardous fuel treatment program has, and likely will, continue to increase in the future.  During FY 2001, 2.25 million acres of federal land were treated to reduce the hazardous fuels component by applications of thinning (commercial and pre-commercial), prescribed fire, and/or a combination of these and other treatments.  In August 2001, the Secretaries of Agriculture and the Interior joined the Western Governor’s Association in support of a 10-year comprehensive plan developed to reduce the risk of severe wildfire to adjacent communities and the environment.  One of the key goals of this program is the reduction of hazardous fuels within the wildland urban interface (WUI).  In FY 2002, the goal was to treat an additional 2.5 million acres, and in consideration of the recent fire activity throughout the West, the protection of these communities and management of adjacent fuel loads has become paramount.  Similarly, the Western Bark Beetle Report (Anonymous 2002) addresses the immediate and prolonged need for extensive thinning in the West to reduce the susceptibility of stands to bark beetle infestations.

At present, much of the biomass that has been removed is not merchantable as markets have yet to be developed for small dimensional lumber.  On many Forest Service districts in the Southwest, this material is chipped, and/or cut and lopped, and distributed on site.  As a result increased amounts of host material (slash), and host volatiles (slash and chips) can attract and concentrate bark beetles within these areas.  Populations can then reach high enough densities to threaten adjacent, apparently healthy trees.  Individual high value trees, such as those in residential settings or recreational areas where most of these treatments are proposed to occur, are often under increased stress and susceptibility to bark beetles due to the compounding effects of soil compaction, mechanical injury, and/or vandalism.  The value of these individual trees far exceeds that of their counterparts growing in forest stands.  Trees that are killed by bark beetles after fuel reduction treatments increase fuel loads in areas likely not to be re-treated for many years.  Furthermore, the cost of removal, regeneration, and long-term aesthetic losses justify the development of guidelines to mitigate such losses.  

Although much previous research and development has focused on providing guidelines for managing slash to minimize subsequent bark beetle infestation, the effects of chipping are not known.  The treatments we propose to consider address time of chipping, and placement and distribution of chips.  In a preliminary study conducted in 2002, we have observed increased amounts of bark beetle activity and subsequent tree mortality in areas that were chipped as part of fuel reduction projects within the WUI (Anhold and McMillin, 2002, unpublished data).  

URGENCY:  Recent aerial surveys (August 2002) have detected a large increase in bark beetle-caused pine mortality in the Southwest.  More than 2 million trees, killed by Ips, were detected in Arizona alone.  It is expected that this mortality will continue to increase during the next two years.  At the same time, land managers are under increasing pressure to reduce fire risks by thinning overstocked stand particularly in and around communities in the WUI.  Without adequate guidelines for managing the huge volumes of slash being generated, in particular chipping treatments, there is a high risk of compounding the bark beetle problem in the Southwest.  We have documented through our preliminary studies that increased amounts of bark beetle-caused tree mortality are likely to occur immediately following fuel reduction treatments that involve chipping.

NATIONAL FHP TECHNOLOGY DEVELOPMENT PRIORITY:  
Priority 1: __
Priority 2: _X_
Priority 3: __
Priority 4: __

The results of this research will allow development of guidelines that integrate the use of silvicultural tools and our knowledge of bark beetle ecology to reduce subsequent bark beetle-caused tree mortality resulting from improper slash management.  These guidelines are essential because of the large increases in slash being generated in the WUI via hazardous fuel reduction treatments, and potential additional increases in thinning proposed by the Western Bark Beetle Report.

TECHNICAL COMMITTEE DEVELOPMENT PRIORITY:  

Priority 1: __
Priority 2: X
Priority 3: X
Priority 4: __



Priority 5: __
Priority 6: __
Priority 7: __
Priority 8: __

This study has implications that address priorities 2 and 3.  Since most of the initial hazardous fuel reduction projects are scheduled to occur in the WUI and along roadsides, the management techniques and guidelines developed by this research will be applicable to reducing the number and risk of hazard trees as well as reducing pest impacts. 

SCOPE OF APPLICATION:  The results would have nationwide scope with most of the relevance here in the western USA.  The subject pest species include Ips paraconfusus (CA and OR), Ips lecontei (AZ and NM), Ips pini (throughout the western and northeastern USA), and Dendroctonus valens (throughout the western and northeastern USA).  We assume the results would apply to several other Ips and possibly Dendroctonus species as well.  Some federal and state land managers are proposing to begin chipping in pinyon pine-juniper stands.  The results from our proposed study could have relevance in these stands also.

RESEARCH BASIS:  Traditional slash management treatments include pile-and-burn, lop-and-scatter, and removal of material from the site (Livingston, 1979; Parker 1991; Six and others, 2002).  Current guidelines recommend minimizing beetle impacts by generating slash during periods of adult inactivity (late summer or fall), and allowing the slash to dry sufficiently before emergence and flight occurs the subsequent spring; scattering or piling slash in full sunlight to promote rapid desiccation; and treating infested slash through solarization, burning, or removal from site (Massey and Parker, 1981; Parker, 1991; Villa-Castillo and Wagner, 1996; Kegley and others, 1997).

A relatively new slash management treatment involves chipping.  Many land managers consider this an ideal treatment because the woody debris is left on site for nutrient cycling, and, fire hazard and soil impacts are reduced in comparison to pile-and-burn and lop-and-scatter treatments.   They have also assumed that this treatment poses relatively little risk to bark beetles because the chips are not adequate host material.  Currently, there is a paucity of literature that has examined potential relationships between chipping and bark beetles.  Six and others (2002) did not find any Ips inside chip piles, although the authors did not examine adjacent standing trees for beetle activity.  Nonetheless, it is documented that Ips species are attracted, in part, to host compounds, and monoterpenes in particular (Renwick and Vité, 1972; Billings, 1985; Miller and Borden, 1990, 1992; Werner 1972).  Furthermore, we have observed and documented that several species of Ips, red turpentine beetle, and roundheaded pine beetle were attracted to fresh chip piles in Arizona (McMillin, 2001; 2002).  However, it is unknown how long chips may emit sufficient quantities of volatile monoterpenes to be attractive; how variation in pile depth affects volatization; how seasonal timing of chipping affects attraction; what distance from residual trees should chip piles be to minimize attack on adjacent trees; or how canopy closure (stand density) affects Ips-caused tree mortality rates.  Answers to all these questions are important in order to provide adequate guidelines to land managers.

We initiated a preliminary study in April 2002 to test some of these potential relationships.  Four ponderosa pines between 7 to 9 inches DBH where felled in each of 12 plots.  A chipping or lop-and-scatter treatment was applied to each plot, and plots were divided between stands that had a residual basal area of either (90 ft.2/ac or (120 ft.2/ac.  Despite the fact that plots were small and incorporated only four thinned trees, 100% of the chipped plots in high-density stands had bark beetle activity in the residual trees adjacent to chip piles (Table 1).  We expect that when larger areas are treated in a similar fashion the amount of subsequent bark beetle activity will increase.  Ips beetles also colonized slash in the lop-and-scatter treatment, however, little activity was observed on standing residual trees during the first year post-treatment.  

Table 1.  Percentage of plots with bark beetle activity in standing trees adjacent to slash treatments.

	Treatment
	High Stand Density
	Low Stand Density

	Chipped
	100
	33

	Lop-and-scatter1
	33
	0


1 Majority of slash in the lop-and-scatter treatment was being utilized by Ips beetles.

METHODS:  

Treatments.  While the primary focus of the proposed study is on the effects of chips on levels of  Ips-caused tree mortality, we will include traditional slash treatments in our design as a basis of comparison.  Therefore, the time of harvest, method of mastication, and placement and distribution of biomass will be examined.  The following treatments will be evaluated:

1) April chips, randomly dispersal within plot

2) April chips, raked 2 m from root collar of all live residual trees within plot

3) July chips, randomly dispersal within plot

4) July chips, raked 2 m from root collar of all live residual trees within each plot

5) April slash, piled or scattered according to standard practices within plot

6) July slash, piled or scattered according to standard practices within plot

Prescriptions for hazardous fuel reduction programs call for removal of all stems <9” DBH (22.8 cm).  Our treatments will coincide with programs already in place at each National Forest.  The amount of material generated via each treatment will be quantified.

Experimental Design and Analysis.  This study will be conducted over a period of two years at three locations.  The experimental design will be a randomized complete block with three blocks, six treatments, and three replicates/treatment/block (total number of plots = 54).  Blocking will occur on the basis of location (df = trt5, block2, error10, total17).  Plots will be 1 acre (0.40 ha), square or rectangular in shape, and predominately (> 60% BA) ponderosa pine.  Adjacent plots will be separated by at minimum of 400 m.  Three replicates of each treatment will be evaluated on the El Dorado National Forest, CA, Kaibab National Forest, AZ, and Prescott National Forest, AZ.

A 100% cruise will be conducted on each plot in 2003, and 2004 for the purpose of locating bark beetle infested trees.  For all pines >22.8 cm DBH, the number of bark beetle-attacked trees will be recorded.  Any trees containing successful bark beetle attacks will be tagged, and the tree species and DBH recorded.  The primary variable of interest is the number of bark beetle-attacked trees occurring per unit area during the two-year period.  Furthermore, we will determine whether method of slash treatment significantly affects the number of trees containing lethal and sub lethal attacks, and the attack frequency distribution within diameter class.   

Stand Composition and Structure.  The following data will be determined for each of 54 plots by establishing 3 – 0.1 acre (0.04 ha) circular plots:

1) Number of trees per hectare

2) Mean DBH

3) Basal area per hectare

4) Ponderosa pine basal area per hectare

5) Non ponderosa pine basal area per hectare 

6) Percent crown cover    

7) Mean slope

8) Aspect

These data will be used to describe stand composition and structure.  Correlation and regression analyses will be performed to determine the relationship between the amount of bark beetle-caused tree mortality and stand density.  If a highly significant correlation is found, subsequent investigations (perhaps during 2004) will include density as a treatment variable.

Flight Periodicity.  In an adjacent area 1000 m from any plot, a series of 12-unit Lindgren funnel traps will be placed for quantifying flight periodicity of the major Ips species in each area (Ips paraconfusus = El Dorado NF; Ips pini = Kaibab NF; and Ips lecontei = Prescott NF), and Dendroctonus valens.  Traps will be separated by a minimum of 500 m, and will be baited with commercially available lures that will be replaced monthly (Phero Tech Inc., Delta, BC).  Catches will be removed biweekly, placed in vials, and returned to the laboratory for identification and tally.  This information will be used to document beetle activity in each location.

Chip Volatiles.  Elution rates (quantity and quality) and patterns will be determined by aerating the headspace of chip and slash piles at weekly intervals for a period of two months following harvest.  Collections will be made on Porapak-Q columns, which will then be extracted with pentane for quantitative chemical analysis using GS-FID to determine elution rates over the 60-d period.  Samples will be collected at each of the three sites (El Dorado, Kaibab, and Prescott National Forests) so that the semiochemicals released will be evaluated under appropriate climatic conditions.  

Temperature Regimes.  One HOBO data logger will be placed in each plot for accumulation of temperature data.  This data will later be used to describe the general temperature regime (i.e., maximum, minimum, mean) within each of these stands.   

MEASURES OF SUCCESS:

Standard of Success:  Success of the project will be measured by the completion of a final report that details the results, and development of specific slash management guidelines to reduce subsequent losses to bark beetles.  The final report will also serve as a manuscript for publication in a scientific outlet.  

Expected Outcomes:  We expect to find statistically significant differences among treatments.  We anticipate that Treatment 4 (July chips raked (2 m from the base of trees) will result in the least amount of bark beetle-caused tree mortality, and that Treatment 2 (April chips piled near trees) will result in the most.  We also expect to find a strong significant correlation between mortality and stand density, which will likely prompt further investigations.  It is anticipated that mortality attributable to slash treatments (Treatments 5 and 6) will increase during the second year of this study due to a lag between colonization of the slash itself, brood development and emergence, and colonization of adjacent residual trees.  Based on these results, we expect that we will be able to provide sufficient slash management guidelines based on sound, scientific data. 

PUBLICATIONS AND PRESENTATIONS:

· Forest Service Guidelines for Slash Management (FHTET publication – general practioner/scientific)

· Western Journal of Applied Forestry (forest manager/scientific)

· Journal of Economic Entomology (scientific)

· Western Forest Insect Work Conference, Bark Beetle Technical Working Group, Entomological Society of America

TECHNOLOGY TRANSFER: This technology is being developed in collaboration with silviculturists on three districts (Mike Grimm Placerville RD, El Dorado NF; Gary Wittman Bradshaw RD, Prescott NF; Dave Harris Kaibab NF).  These cooperators will be included in every facet of the study.  Research findings will be delivered to these cooperators in a timely manner in both verbal and written formats.  Technology transfer will be sustained through training sessions, consultations with FHP Entomologists, presentations at regional and national meetings, subsequent publications, and a website containing our findings.

PRODUCT LEVERAGING:  Preliminary evaluations were conducted in Arizona in 2002. From those results and discussions with National Forest staff, the situation was deemed significant enough to warrant the development of slash treatment guidelines.  Previous work in Arizona has focused on revising slash treatments (Wesley, 1995; Villa-Castillo and Wagner, 1996).  Wesley (1995) assessed the effect of logging slash length and diameter on susceptibility of slash to Ips pini.  This project resulted in a revised set of slash treatment guidelines.  Further research was done to determine the influence of overstory density on engraver beetle colonization of ponderosa pine slash (Villa-Castillo and Wagner, 1996).

LONG-TERM BUDGET REQUEST:

	
	Item
	Requested FHP STDP Funding
	Other-Source Funding
	Source

	FY 2003
	
	
	
	

	Administration
	Salary
	$ 12,000.00
	$ 10,800.00
	PSW, State of Arizona

	
	Overhead
	$ 2,160.00
	
	

	
	Travel
	$ 6,000.00
	
	

	Procurements
	Contracting
	$ 0
	
	

	
	Equipment
	$ 1,000
	$ 1,500.00
	State of AZ

	
	Supplies
	$ 3,000
	$ 2,200.00
	PSW

	YEAR TOTALS
	
	$24,160.00
	$ 14,500.00
	


	FY 2004
	
	
	
	

	Administration
	Salary
	$ 14,000.00
	$ 11,124.00
	PSW

	
	Overhead
	$ 2,520.00
	
	

	
	Travel
	$ 4,000.00
	
	

	Procurements
	Contracting
	$ 0
	
	

	
	Equipment
	$ 1,000.00
	
	

	
	Supplies
	$ 2,000.00
	
	

	YEAR TOTALS
	
	$ 23,520.00
	$ 11,124.00
	PSW

	
	
	
	
	

	PROJECT TOTALS
	
	$ 47,680.00
	$ 25,624.00
	


LONG-TERM BUDGET REQUEST EXPLANATION: Salaries include requests for two seasonal biological technicians (GS-5) for 12.5 weeks.  Travel includes transportation, lodging, and per diem costs, for trips to and from Placerville, CA and Flagstaff, AZ by FHP Coordinators, Principal Investigators, and Technicians.  Equipment costs include rental of industrial chipper to achieve chipping treatments in California.  Miscellaneous supplies include glassware, pumps, HOBOs, trap baits and traps, and assorted minor field supplies.  PSW overhead (18%) is charged on funds going to PSW in Davis.  Yavapai County, Arizona, three national forests, Forest Service PSW, and R3 FHP are providing additional services and funds.

BENEFITS: This project will provide guidelines that will aid in reducing the amount of bark beetle-caused tree mortality occurring subsequent to hazardous fuel reduction treatments.  Guidelines will benefit land managers at the city, county, state, and federal levels.

1) The proposed work will enhance the effectiveness of FHP programs by providing operational guidelines for minimizing bark beetle-caused impacts through the creation of chip piles.

2) Will allow land managers to continue to implement fuel reduction work in the Wildland Urban Interface while minimizing potential risks associated with bark beetles.

3) Will further our knowledge of tree-insect-chemical interactions.
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