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Natural Resources Conservation Service
	Forest Stand Improvement

Planning

Conservation Practice Job Sheet 666 - 1

	March,  2010


	Client/Operating Unit:
	     
	Tract:
	     
	Farm No.:
	     
	Field No.:
	     

	Farm/Ranch Location:
	     
	County:
	     
	SWCD/HU Code:
	     
	Date:
	     

	Program:
	     
	Contract Item #:
	     
	Planned Installation Date:
	     

	State Forestry Permit
	     


IT SHALL BE THE RESPONSIBILITY OF THE OWNER TO OBTAIN ALL NECESSARY PERMITS AND/OR RIGHTS, AND TO COMPLY WITH ALL ORDINANCES AND LAWS PERTAINING TO THIS installation INCLUDING THE NEW MEXICO FOREST PRACTICES GUIDELINES (<<http://www.emnrd.state.nm.us/FD/Publications/PubsMain.htm>>.

Installation shall be in accordance with the following drawings, specifications and special requirements.  NO CHANGES ARE TO BE MADE IN THE DRAWINGS OR SPECIFICATIONS WITHOUT PRIOR APPROVAL OF THE NRCS TECHNICIAN.

This practice applies on forest land including “invaded stands” (on rangeland ecological sites) of ponderosa pine/mixed conifer, juniper and/or piñon trees. (Soil surveys provide guidance on site potential.) Use Brush Management (314) where invaded tree stands will be manipulated or removed on rangeland, native or naturalized pasture, pasture and hay lands.

Purpose:  This practice may be applied as a part of a Resource Management System for forest land to accomplish one or more of the following purposes: (check all that apply)

 FORMCHECKBOX 
  Increase the quantity and quality of forest products by manipulating stand density and structure.

 FORMCHECKBOX 
  Harvest forest products (including an objective for renewable energy production). 

 FORMCHECKBOX 
  Initiate forest stand regeneration.

 FORMCHECKBOX 
  Reduce wildfire hazard.

 FORMCHECKBOX 
  Improve forest health reducing the potential of damage from pests and moisture stress.

 FORMCHECKBOX 
  Restore natural plant communities.

 FORMCHECKBOX 
  Achieve a desired understory plant community for special forest products, grazing and browsing.

 FORMCHECKBOX 
  Improve aesthetic, recreation, and open space values.

 FORMCHECKBOX 
  Improve wildlife habitat.

 FORMCHECKBOX 
  Alter water yield.

 FORMCHECKBOX 
  Increase carbon storage in selected trees.

Where USDA cost share programs are used to pay for performance of this practice, the following is required.

NRCS-CPA-52 “ENVIRONMENTAL EFFECTS FOR CONSERVATION PLANS” COMPLETED WITH POTENTIAL IMPACTS IDENTIFIED AND RECORDED?

ATTACHED  FORMCHECKBOX 
 




IN CASE FILE  FORMCHECKBOX 
 

Section 106 Form (Cultural Resources)

COMPLETED?   FORMCHECKBOX 

 NOT AN UNDERTAKING  FORMCHECKBOX 
  
ATTACHED  FORMCHECKBOX 
  
IN CASE FILE  FORMCHECKBOX 
  
FOREST SLASH TREATMENT(S) (384) COMPLETED?

ATTACHED  FORMCHECKBOX 


IN CASE FILE FORMCHECKBOX 


NOT APPROPRIATE  FORMCHECKBOX 


TREE/SHRUB SITE PREPARATION (490) AND TREE/SHRUB ESTABLISHMENT (612) COMPLETED? (where regeneration is planned concurrently or following this practice)

ATTACHED  FORMCHECKBOX 


IN CASE FILE  FORMCHECKBOX 


NOT APPROPRIATE  FORMCHECKBOX 

Pest Management (595) and the Forestry Integrated Pest Management technical note read and/or completed? (Applies where tree pests are deemed to be a forest health issue prior to or following completion of this practice.)

 ATTACHED  FORMCHECKBOX 
 

IN CASE FILE  FORMCHECKBOX 


NOT APPROPRIATE  FORMCHECKBOX 
 
INVENTORY AND ASSESSMENT SECTION:
FOREST STAND IMPROVEMENT (666) INVENTORY WORKSHEET COMPLETED FOR ALL PLANNED TREATMENT AREAS? 

ATTACHED  FORMCHECKBOX 


IN CASE FILE  FORMCHECKBOX 
  

AREAS WITH > 15% SLOPE: 

(Areas with slopes >15% should be identified and delineated on a map.)

 CONSERVATION PLAN MAP  FORMCHECKBOX 

   OTHER TYPE OF BASE MAP  FORMCHECKBOX 
  

ATTACHED  FORMCHECKBOX 
  


IN CASE FILE  FORMCHECKBOX 

SAMPLING METHOD 
*Variable radius plots (preferred for single-stemmed species)  FORMCHECKBOX 



Photo  FORMCHECKBOX 

 *Fixed area plots of  FORMDROPDOWN 
 size (preferred for multi-stemmed species)  FORMCHECKBOX 
    



         








Zigzag transect  FORMCHECKBOX 
   
ATTACHED  FORMCHECKBOX 



 IN CASE FILE  FORMCHECKBOX 
  



*preferred
PRE-TREATMENT CONDITIONS
(Applicable to all treatment methods).
	Objectives

	Describe Objectives and Management Strategy:

     

	Desired activity to achieve the purpose(s) and objective (check appropriate box)

 FORMCHECKBOX 
Thinning
Use Silvicultural Prescriptions in the specifications for this practice to determine the planned spacing and trees per acre.
 FORMCHECKBOX 
Regeneration Harvest

Check one system box. Use Table 2 to determine planned conditions on the next page.

Uneven-aged management system:
(single-tree selection, (group selection
Even-aged management system:
(patch-cut, (seed-tree, (shelterwood
 FORMCHECKBOX 
Understory/Brush Control

Remove undesired understory species using mechanical or chemical means or by prescribed burning. Coordinate with provisions of Pest Management (595) when chemicals are used and Prescribed Burning (338) when fire is used.


[image: image2.emf]
	Table 1. Stand Characterization (enter information as applicable per objective)

	
	Existing
	Planned

	
	Comp

%
	Site

Index
	Age
Range
(yr)
	Trees
/Ac
(TPA)
	Avg
dbh1
(in.)
	Avg Height
(ft)
	Basal Area
(sq ft)
	Comp

%
	Age
Range
(yr)
	Avg.
Spacing

(feet)
	Trees
/Ac
(TPA)
	Avg
dbh1
(in.)
	Basal Area (sq ft)

	

	Forest Stand Structure 
	 FORMCHECKBOX 
1-story   FORMCHECKBOX 
2-story   FORMCHECKBOX 
3-story
	 FORMCHECKBOX 
1-story   FORMCHECKBOX 
2-story   FORMCHECKBOX 
3-story

	Main Story Tree Species

	 FORMDROPDOWN 

	  
	   
	   
	     
	  
	  
	   
	  
	   
	  
	     
	  
	   

	 FORMDROPDOWN 

	  
	   
	   
	     
	  
	  
	   
	  
	   
	  
	     
	  
	   

	 FORMDROPDOWN 

	  
	   
	   
	     
	  
	  
	   
	  
	   
	  
	     
	  
	   

	Secondary Story Species

	 FORMDROPDOWN 

	  
	   
	   
	     
	  
	  
	   
	  
	   
	  
	     
	  
	   

	 FORMDROPDOWN 

	  
	   
	   
	     
	  
	  
	   
	  
	   
	  
	     
	  
	   

	 FORMDROPDOWN 

	  
	   
	   
	     
	  
	  
	   
	  
	   
	  
	     
	  
	   

	Third/Other Story Species

	 FORMDROPDOWN 

	  
	   
	   
	     
	  
	  
	   
	  
	   
	  
	     
	  
	   

	 FORMDROPDOWN 

	  
	   
	   
	     
	  
	  
	   
	  
	   
	  
	     
	  
	   

	Understory Species 

(list in order of abundance)


	     
	     

	Additional Description of Planned Conditions (e.g., regeneration system details):

     

	Check-out

Final BA:    
Final TPA:     
Meets planned conditions?  FORMCHECKBOX 

Inspector Sign:

     
Date:
     

	1dbh = diameter-at-breast-height (4.5 feet above the ground)
	


	Additional Specifications

	For thinnings, residual or “leave” trees shall be well-formed, healthy and pest-free. Trees to be cut shall achieve planned stocking or spacing requirements and include the cutting of poorer quality trees such as those with forked or spike tops (not caused by porcupine or wind damage), crooked stems, impaired or diminished foliage, or evidence of pest or environmental damage.

The method, felling direction and timing of tree cutting shall protect site resources including residual trees, wetlands, cultural resources, improvements and utilities. Trees shall be cut so that stumps do not exceed 1-foot in height or that specified for the particular site:      inches.

Trees may not be harvested commercially for areas within 50 feet of the ordinary high water mark of a lake or wetland or within 50 feet of both high water marks for a perennial or intermittent watercourse. For additional details see the FPG's.
Specify range of dates of the forest stand improvement activity:       -      
Felling direction must be compatible with trail layout as specified by Forest Trails and Landings (655). All ground-based equipment shall be operated and timed to minimize soil erosion, compaction, rutting, and damage to remaining vegetation and maintain hydrologic conditions. All forest stand improvement activities will be conducted within applicable limitations of the site’s soils based soil survey interpretive tables: _     ___________________________________________________________________________

Manage slash to minimize wildfire risk and avoid buildup of insect or disease populations by using Forest Slash Treatment (384).  Based on the characteristics and life cycles of existing and anticipated pest species (http://www.fs.fed.us/r6/nr/fid/wid.shtml), treat and/or dispose of slash in a way to minimize harm and infestation to the residual trees and adjacent stands/areas.

If there is a wildfire risk, follow Defensible Space guidelines to protect structures (http://www.firewise.org/). Remove ladder fuels using Tree/Shrub Pruning (660) and thinning from below. Coordinate forest stand improvement activities with Forest Slash Treatment (384) and Fuel Break (383).

Create, recruit and maintain sufficient snags and down woody material to meet requirements of resident wildlife species in balance with conditions needed to achieve other intended purposes.  Minimize improvement actions that disturb seasonal wildlife activities. Allow for areas that include clumps of leave trees for habitat. Coordinate activities with Upland Wildlife Habitat Management (645). If brush piles are desired (and permitted) for habitat, locate them outside the dripline of all trees.
For planned tree regeneration, coordinate activities with the natural regeneration component of Tree/Shrub Establishment (612) and Tree/Shrub Site Preparation (490) including use of Prescribed Burning (338) as appropriate.  

For sites that will be grazed, coordinate activities with Prescribed Grazing (528) and, when the site is being regenerated, Access Control (472). Activities will also complement Silvopasture Establishment (381).
In areas of noxious weed infestation, treatments must be carefully planned to avoid noxious weed spread (e.g. wash equipment, clean truck tires and boots, etc.) or delay treatments as necessary (e.g. do not pass through the area while the weeds are setting seed). 


Determining Planned Conditions

Due to the relatively poor market for timber and the unhealthy nature of most forestland in New Mexico, a restoration approach to forest management is encouraged.  Also, wildlife or fire hazard reduction goals may be more important to a landowner than timber production.  There are some areas where harvesting does occur, and in such cases the most important factor should be managing for sustainability and resiliency.  Consult a forester from the NRCS, NM State Forestry Division, or locally to assist in determining the best management strategy.

Stocking guidelines designed to maximize timber production are not easily applied in the drier ecosystems of the southwest where rotation ages are long and soil stability can be quickly undermined by poor harvesting practices.  Overall, the forest types and appropriate management techniques vary greatly within New Mexico depending on the amount of precipitation, past land use, and other site-specific factors that make prescription generation on a broad scale very difficult.

To Plan a Thinning Project:

With the above caveats in mind, 
Step 1: Use Table 1 to assess current conditions 
Step 2: Use Table 2 to determine the level of desired stocking for the four major cover types in New Mexico when the goal is restoration.  
(For harvesting guidelines, see Table 6.)  
	Table 2
	Basal Area by Cover Type and Site Index

	Site Index
	Piñon-Juniper
	Ponderosa Pine
	Mixed Conifer
	Spruce-fir

	Low SI
	10-30 Savannah
	40-50
	80-90
	Varies widely

	Mid-Range SI
	90-100 Persistent
	50-70
	90-100
	Approx. 80-160

	High SI
	
	70-80
	100-120
	


If the stand is above the maximum basal area recommendation, thin it to a level within the range.  When it reaches a level above the range, thin it again to within the range.  If it is below the range of stocking, consider planting to maximize stocking.  To determine the appropriate range of basal area stocking, analyzing site index is very helpful.  If the site is less productive (has a lower site index) expect the stand to take longer to return to a high basal area and so enter it on a longer interval and leave it with a lower basal area (since the site can support fewer trees than a high site index stand).  Use Tables 3 and 4 to help determine correlations between basal area, trees per acre, and average stand diameter.

Guidance using D + X spacing is found in a worksheet on the electronic Field Office Technical Guide. Read the Forest Stand Improvement specifications for interpretations of where best to apply the different sets of stocking guidelines.  Typically, D + X is only used in even-aged thinnings. 
To Plan a Harvest Project:

Step 1: Use Table 5 to determine the shade tolerance and site index range of the species that will be managed for

Step 2: Reference Table 2 for current conditions

Step 3: Assess which harvesting method(s) (described in Table 6) is most appropriate to meet management objectives.  
The silvicultural prescriptions in the specifications document will provide further guidance in determining the appropriate treatment.
	Table 3. STOCKING GUIDE

	
	Square Ft. of Basal Area Per Acre

	DBH
	40
	50
	60
	70
	80
	90
	100

	(In)
	Number of Trees Per Acre

	2
	1834
	2292
	2750
	3209
	3667
	4125
	4584

	4
	458
	573
	688
	802
	917
	1031
	1146

	6
	204
	255
	306
	357
	407
	458
	509

	8
	115
	143
	172
	201
	229
	258
	286

	10
	73
	92
	110
	128
	147
	165
	183

	12
	51
	64
	76
	89
	102
	115
	127

	14
	37
	47
	56
	65
	75
	84
	94

	16
	29
	36
	43
	50
	57
	64
	72

	How to use this table:  If your trees are about 8” in diameter at breast height and you want to stock your land at                       60 square feet of basal area per acre, you would have about 170 trees per acre.

	Table 4. BASAL AREA SPACING GUIDE

	Residual
	Square Ft. of Basal Area Per Acre

	DBH
	40
	50
	60
	70
	80
	90
	100
	110
	120
	140

	Inches
	Square  Spacing to Nearest Foot

	2
	5
	4
	4
	4
	3
	3
	3
	3
	3
	3

	4
	10
	9
	8
	7
	7
	6
	6
	6
	6
	5

	6
	15
	13
	12
	11
	10
	10
	9
	9
	8
	8

	8
	19
	17
	16
	15
	14
	13
	12
	12
	11
	10

	10
	24
	22
	20
	18
	17
	16
	15
	15
	14
	13

	12
	29
	26
	24
	21
	21
	19
	18
	18
	17
	16

	14
	34
	31
	28
	26
	24
	23
	22
	21
	20
	18

	16
	39
	35
	32
	29
	28
	26
	25
	24
	24
	21

	18
	44
	39
	36
	33
	31
	29
	28
	26
	25
	23

	20
	49
	44
	40
	37
	34
	32
	31
	29
	28
	26

	How to use this table:  If your trees are about 8” in diameter at breast height and you want to stock your land at 60 square feet of basal area per acre, your spacing would be 16’ X 16’.


	Table 5. Species Groups by shade tolerance
(and site index ranges; L=lower, M=mid, U=upper)

	Very shade tolerant

Subalpine fir/corkbark fir

(L<55; M 55-80; U>80) 

White fir

(L<65; M 65-90; U>90
	Somewhat shade tolerant

Blue spruce

(L<55; M 55-80; U>80)
	Shade tolerant

Engelmann spruce

(L<55; M 55-80; U>80)

	Shade intolerant

Douglas-fir (interior)

(L<55; M 55-80; U>80)

Ponderosa pine

(L <70; M 70-100; U >100) 
Limber pine/SW white pine

(L<70, M70-100, H>100  )

Aspen

(L<45; M 45-75; U>75)
	Very shade intolerant

Lodgepole pine

(L<55; M 55-80; U>80)

Piñon

(L<50; M 50-100; U>100)

Juniper

(L<50; M 50-100; U>100)

 


Table 6. Regeneration Harvests 
Nearly any type of harvest may be performed on any site. However, if consideration is not given to the species present and the condition of the residual stand, a site will become degraded and produce poor quality timber, poor quality wildlife habitat, and support less diverse use over time. The following harvesting descriptions should be considered in conjunction with the silvicultural prescriptions from the Specifications, Recommendations, and Resources for this practice, and with tables 1-3 to determine the best method of treatment for a given site. More than one silvicultural system may be required for a given site if there is a level of diversity that is not supported by applying a blanket prescription over the entire area. Units of different management should be delineated based on tree species present, slope, site index, and objectives.
[image: image1.jpg]


Uneven-aged management
Single-tree selection

Poor condition trees are removed, overly dense areas are thinned, and some of the largest diameter trees are harvested. Appropriate tree species range from somewhat shade tolerant to very shade tolerant (see Table 2). Seedlings of shade-tolerant trees develop in newly created openings. Harvests may be more frequent but typically yield lower volumes than even-aged systems. Damage to residual trees during harvest will be more likely than other systems. High-grading (taking only the largest, commercial trees in the initial cutting and subsequent cuttings) can diminish the long-term potential of the site to produce valuable timber and the quality of the stand as a whole. A percentage of trees in each diameter class (e.g., 2-4” dbh, 5-9” dbh, 10-17” dbh, 18-24” dbh, 24”+ dbh) may be removed.  A range of species in a range of size classes should be left for maximum diversity.  A sample mark should be done prior to harvesting to assure reaching the management objective.  The specifications document and Table 1 will help determine to what level of stocking a stand should be thinned for restoration purposes, and when to re-enter for subsequent cuttings.
[image: image3.emf] 
Group selection

Small groups of trees are removed periodically (usually 3 to 10-year intervals) leaving dispersed small openings ranging from ½-acre to 3 acres with edge trees providing a protected environment for new regeneration in the openings. Tree species well suited for this system typically range from somewhat shade tolerant to very shade tolerant. Damage to residual trees is generally less than single-tree selection. The total of all openings created during a single forest stand improvement cutting is regulated by the acreage of the stand, the planned age of the oldest trees just before they are cut, and the planned cutting interval. For example, a stand on 200 acres is planned to grow to 100 years old with periodic cuttings on a 5-year interval. The acres divided by the age (200/100) times the desired cutting interval (5 years) equals the total of all openings (10 acres) that can be cut during each forest stand improvement activity. Cutting on this interval can occur indefinitely provided the stand remains healthy and free from stand-replacing fire. A sample mark should be done prior to harvesting to assure reaching the management objective.

Even-aged management systems:
Patch-cutting
[image: image4.emf]Patch cutting provides an open environment, with plenty of sunlight for shade-intolerant trees (see Table 1) to be reproduced in the regenerated stand (or planted by hand after a cutting). Sufficient site preparation is typically needed to enhance survival and establishment of natural regeneration or create spots for tree planting by hand or machine. The boundary of the area must be marked before cutting begins to assure reaching the management objective.  Irregularly shaped patch cuts are more visually appealing; do not create a funnel that will channel strong winds to an area of leave trees.
Seed-tree

Most of the stand is removed while leaving a small number of well-formed, well-distributed and wind-firm trees (usually 5 to 10 per acre) to produce seed. Seed trees may be removed after regeneration is established. The timing of the cutting must be planned to coincide with the likelihood of seed production of the remaining seed trees. The system is used with shade intolerant trees. Sufficient site preparation is typically needed to enhance survival and establishment of natural regeneration or create spots for tree planting by hand or machine. The boundary of the area and seed trees must be marked before cutting begins to assure reaching the management objective. 

Shelterwood

[image: image5.emf]Enough overstory canopy (usually 15 to 30 percent) is left after the cutting to provide a seed source and protect new regeneration from direct sunlight. The system is typically used with shade tolerant to shade intolerant species that benefit from shade during their seedling stage. Depending on the initial condition of the stand, two or three cuttings (usually spaced over a 10 to 30 year period) are used to regenerate the stand. The objective of the initial cutting is to improve the vigor and seed production of the residual trees and to prepare the site for new seedlings. Subsequent cuttings remove the shelterwood trees and allow the regeneration to develop as an even-aged stand. The boundary of the area and trees to be left are marked to enhance the selection of well-formed, seed-producing trees, obtain a proper distribution of shade, and meet the management objective. 
MECHANICAL TREATMENT
(Producer is responsible for making sure all equipment is clean and free of invasive species seed sources before treatment begins.)
	 Planned
	Applied

	Type of Equipment 
	Date
	Acres
	Type of Equipment
	Date
	Acres

	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     


Areas disturbed by mechanical treatments will be re-seeded.  See standards and specifications for Range Planting (550) for guidance. When the existing perennial community is not reasonably expected to respond to the treatment, treatments should not be conducted unless seeding is agreed upon with the client and the eco-region and precipitation zone are conducive. Re-seeding is not typically done on the entire area, but in all bare areas, closed roads or skid trails, and landings.
CHEMICAL TREATMENT (Chemical application will be according to Label) 

	Planned
	 Applied

	Herbicide
	Rate/Volume
	Acres
	 Date
	Herbicide
	Rate/Volume
	 Acres
	Date 

	     
	     
	     
	     
	     
	     
	     
	     


	Planned
	Applied  

	Carrier/Surfactant 
	Rate
	Acres
	Carrier/Surfactant
	Rate
	Acres

	     
	     
	     
	     
	     
	     


CHEMICAL TREATMENT (Continued)
PEST MANAGEMENT PRACTICE WORKSHEET (595) AND WIN-PST COMPLETED? 

ATTACHED  FORMCHECKBOX 


IN CASE FILE  FORMCHECKBOX 


NOT APPLICABLE  FORMCHECKBOX 

TREATMENT DATA COSTS
	Treatment Data Costs (Applicable to all treatment methods)

	Target Species
	Canopy Cover of Target Species after treatment
	Estimated Total Treatment Cost
	Actual Treatment Cost (Include Deferment)

	     
	     %
	$     
	$     


OPERATIONS AND MAINTENANCE
	Inspect the area periodically during and after treatment activities to ensure that purposes and the objective are achieved and resource damage is minimized, e.g., assessment of insects, disease and other pests, storm damage, and damage by trespass. The results of inspections shall determine the need for additional treatment under this practice. Additional requirements:

     



This practice is designed and planned according to NRCS NM Standards and Specifications.  This job sheet has been reviewed and the planned practice application is agreed to.
LANDOWNER's/OPERATOR'S ACKNOWLEDGEMENT:

The landowner/operator acknowledges that:

a.
He/she has received a copy of the drawings and specifications, and that he/she has an understanding of the contents, and the requirements.

b.
He/she has obtained all the necessary permits.

c.
No changes will be made in the installation of the job without prior concurrence of the NRCS.

d.  Maintenance of the installed work is necessary for proper performance during the project life.
Cooperator_______________________________________ Date____________

Planner__________________________________________ Date____________

I certify that the above practice has been installed in accordance with this Job sheet and that the practice meets and/or NRCS Practice Standards and Specifications.

NRCS Planner____________________________________ Date_____________

Other Comments:

	     








NRCS, NM

March, 2010
NRCS, NM

March, 2010

NRCS, NM

March, 2010

