Timber Marking on Ohio State Forests

This document contains standards for marking and cruising timber sales on Ohio State Forests to be used by contractors. These standards are the Division of Forestry’s attempt to balance quality and foresters’ production to obtain the best value for Ohio taxpayers. The purpose of this document is to clearly state the expectations for successful contract completion. The Division of Forestry project representative has discretion to allow reasonable deviation from specs if both parties agree.

1. 
Streamside Management Zones (From Division of Forestry Land Management Manual)
Timber sale impacts to Streamside Management Zones must be considered during sale preparation. The Division shall employ two buffering methods to limit water quality impacts and provide for wildlife habitat – filter strips and no-cut zones.

Filter strips are areas where mechanized logging equipment should not venture. Filter strips may have some harvesting activity. No-cut zones are areas immediately adjacent to perennial streams where maintaining a solid canopy and streambank integrity are the primary value.

Both perennial and intermittent streams will be buffered from normal timber sale activities. Perennial streams are defined as solid blue lines on 7.5’ USGS topographic quadrangles and intermittent streams are defined as blue dashed lines on the same map scale OR streams with an average of 4 feet or greater width and a rocky substrate. 
Perennial streams have a designated filter strip of a distance specified in the chart below based on slope from the high water mark. Tree harvesting inside the buffer is allowed over 25 feet from the streambank on perennial streams as long as 75% canopy cover is maintained. Twenty-five feet from the high water mark no harvesting shall take place except to salvage an occasional high quality tree. 
Intermittent streams shall have a filter strip of a minimum of 50 feet or larger depending on slope. Trees may be harvested up to the streambank of an intermittent stream but at least 75% canopy cover shall be maintained.  

In some cases it may be necessary to have equipment inside of a streamside management zone. This should occur only when positioning equipment outside of the SMZ would cause more resource damage or is operationally impractical. Any equipment within the SMZ must have written approval from the Timber Sale Administrator. Precautions should be taken to mitigate any negative impacts prior to their occurrence. For suggested and approved mitigation practices, please refer to “BMP’s for Erosion Control for Logging Practices in Ohio”. 

Upon catastrophic stand failures, salvage operations will be permissible inside the streamside management zone. In such situations it may be impossible or impractical to retain the targeted canopy cover. Live trees will be retained in these operations, and some snags shall be left for wildlife habitat. Equipment restrictions in these areas shall still follow the designated policy. 
In addition, any harvests within the streamside management zone shall comply with the Department’s current Indiana Bat Management Strategy.

In addition to intermittent and perennial streams, ephemeral streams may be targeted as tree retention areas depending on objectives for specific units. Ephemeral streams are defined as streams that typically only hold water after precipitation events and are not designated on USGS 7.5’ quadrangles.
When a standing water body is encountered, the standing water body shall be protected with an SMZ. Standing water bodies include ponds, lakes, vernal pools, or other natural standing water bodies larger than 1/10th of an acre.

If the standing water body is associated with a perennial stream (w/ perennial), then it should be treated as part of the perennial SMZ. If the water body is associated with an intermittent stream (w/ intermittent), then it should be treated as part of the intermittent SMZ. If the standing water body is alone with no associated stream, then it should be treated as though it were an intermittent stream SMZ.

Any questions regarding whether a water body encountered should be protected due to size or quality should be forwarded to the Division of Forestry for clarification.

	Minimum Width of SMZ

	
	Streams
	Standing Water

	
	(includes no-cut zone and filter strip)
	(ponds, lakes, vernal pools)

	Avg. slope from bank
	Perennial
	Intermittent
	w/ Perennial
	w/ Intermittent

	0-20%
	100’
	50’
	100’
	50’

	21-30%
	130’
	60’
	130’
	60’

	31-40%
	135’
	70’
	135’
	70’

	41%+
	165’
	80’
	165’
	80’


2.
Boundary and Individual Tree Marking

Boundary marking

1. Boundary marks should be dots at least 4 inches in diameter. Boundaries can be marked with one or two vertical dots but should be consistent throughout the unit. 
2. Dots should be facing into the cutting section at approximately 6 feet off the ground. 
3. Trees should be marked approximately 30 feet apart and painted such that adjacent dots are visible when looking from within the cutting section. 
4. Trees marked for boundaries should vary from pole-sized to sawtimber size. Saplings should not be marked except when necessary for spacing. 
5. Any color of paint provided by the DOF will be acceptable.

6. Trees should be marked when dry so that paint will adhere well to the bark.
7. Trees should be marked with sufficient paint to last multiple years.
8. Changes in line direction of more than 30 degrees should be marked with three (3) vertical dots.

9. Retention areas shall be marked the same as exterior boundaries. 

10. When cutting sections are adjacent, different colors of paint or a varying number of boundary dots should be used.

11. Cutting sections generally follow forest cover types or topography. Contractors should follow the intent of the prescription.

12. Cutting section boundaries may be intended to follow property lines or share a boundary with previously established timber sales. Contractors should follow the intent of the prescription. In addition, the contractor should use his judgment and experience to exclude small areas that would require significant site excavation to enter (below cliff lines or across deep drainages). 

13. DOF SMZ policy, located in Section 1 of this document, will be strictly followed at all times. 

14. Additional information on unique situations relating to boundary marking can be found on the “special instructions” sheet provided by DOF.

Tree marking

1. Either retention or removal trees may be designated in each cutting section, but not both.
2. Sound trees shall be marked with a slash on the uphill side of the tree at approximately dbh.

3. Sound trees’ stumps shall be marked with a slash near ground level on the downhill side of the tree. The slash shall intersect with the ground and should be between roots/stump buttresses where possible. Stump marks should not be placed on moss.

4. Cull trees shall be marked with an “X” on the uphill side of the tree at approximately dbh.

5. Cull trees’ stumps shall be marked with an “X” near ground level on the downhill side of the tree. The slash shall intersect with the ground and should be between roots/stump buttresses where possible.

6. For trees designated for removal in even-aged thinning or singletree selection harvests, one single dot shall be placed on the downhill side of the tree for each 0.5 log height scaled for that tree, in addition to the slash placed on the uphill side. The dot(s) shall be approximately at dbh level.

7. For trees designated for retention in shelterwood or deferment harvests, trees shall be marked with a slash on the downhill side of the tree at approximately dbh level. Stumps shall also be marked with a slash near ground level on the downhill side of the tree. The slash shall intersect with the ground and should be between roots/stump buttresses where possible. Stump marks should not be placed on moss.

8. For removal trees, paint color shall be different than boundaries.

9. For retention trees, any color of paint provided by DOF will be acceptable.

10. When cutting sections are adjacent, different colors of paint for retention or removal trees are preferable.

11. Trees should be marked when dry so that paint will adhere well to the bark.
12. All marks should use sufficient paint to remain visible for multiple years.

3.
Silvicultural Prescriptions for Timber Sales on Ohio State Forests

DOF will furnish a silvicultural prescription for each cutting section. The prescription should match the guidelines below unless otherwise noted on the “special instructions” sheet or on additional materials provided by DOF. Also refer to the table of Common Desirable and Undesirable Species before implementing prescriptions.
· Shelterwood – All boundaries of all cutting sections shall be marked. Mark uniformly-spaced leave trees 45-60 BA per acre. Leave trees shall be primarily oak and hickory but may also contain other desirable species as needed to maintain a consistent canopy. Crown position shall generally be codominant but may include dominant or intermediate trees to maintain proper spacing. Leave trees should be vigorous with the ability to survive and remain merchantable for at least 20 years. Potential veneer trees should not be designated leave trees. Point-sample cruise (10f) entire cutting section. 
· Deferment - All boundaries of all cutting sections shall be marked. Mark leave trees 10-20 BA per acre. Leave trees shall be retained for wildlife value. Hard mast trees and cavity trees of desirable species should constitute the majority of retention. Crown position shall generally be codominant or intermediate. Leave trees should generally be vigorous but need not be sound. Potential veneer or high quality sawtimber trees should NOT be designated leave trees. If, in a particular location, there are no suitable trees to retain in the stand, then a natural group opening will be implemented. Point-sample cruise (10f) entire cutting section. 
· Clearcut (with or without retention tree islands) - All boundaries of all cutting sections shall be marked. No leave trees are to be marked. Retention tree islands, if required in the prescription, shall have a boundary marked facing out into the section. Point-sample cruise (20f) entire cutting section. No sample points are taken inside the retention islands. Retention islands are to be excluded from acreage calculations.

· Even-aged Thinning (Improvement harvest and crown thinning combination) – All boundaries of all cutting sections shall be marked. The primary goal shall be to remove undesirable species and trees of poor form, low vigor, and high decay while maintaining more or less consistent stocking across the unit to create more growing space for desirable growing stock. The secondary goal will be to remove a majority of trees that have reached economic maturity. Primary products produced will be sawtimber, although pulpwood may be marked. Variance from the prescription will be allowed to minimize residual damage from felling. On average, 8-16 trees will be marked per acre combining for 20-40 sq.ft. of basal area. Marked trees will be 100% tallied.

· Single-tree Selection - All boundaries of all cutting sections shall be marked. The primary goal shall be to manage for shade-tolerant species by removing trees of poor form, low vigor, and high decay to create more growing space for desirable growing stock. Given the management objectives of this treatment, red maple and beech of good quality and form may be considered acceptable growing stock. Secondary goals will be to remove trees that have reached economic maturity and create small canopy gaps to promote natural regeneration. Primary products produced will be sawtimber, although pulpwood may be marked. On average, 8-12 trees will be marked per acre combining for 20-35 sq.ft. of basal area. Marked trees will be 100% tallied. 
· Single-tree Selection with Groups – All boundaries of all cutting sections shall be marked. The primary goal shall be marking an improvement cut throughout the stand that removes undesirable species as well as trees of poor form, low vigor, and high decay. The secondary goal is to create multi-tree canopy gaps to encourage regeneration of oak and hickory species and create an uneven-aged stand over several entries. Groups should vary from 0.25-0.75 acres in size and be located in areas with large, desirable seedlings and saplings and/or in areas with a large amount of economically mature sawtimber. New groups should be located next to previous openings (if any exist) to eliminate narrow bands of branchy, low-quality trees.
Variance from the DOF prescriptions may occur under the following protocol: To allow for efficient felling, minimize damage from logging, and to exclude areas that would not be accessible without significant site disturbance.  

4.
Retention Guidelines


Retention trees provide biological legacies that will “lifeboat” species more dependent on older growth forests. When chosen in groups, these trees may also provide microhabitats that meet the needs of understory flora and fauna that could not be met in an open stand. Retention trees should be selected to meet ecological and/or silvicultural goals.


For Deferment or Shelterwood harvests, the designated leave trees shall serve as the retention trees. In Deferment or Shelterwood harvests, leave trees shall be of preferred species only – oak and hickory if possible – and shall be healthy enough to predictably live 20 or more years. They shall be intermediate or co-dominant (or some dominant) in crown class so as to potentially provide seed and shelter to the next stand. Suppressed trees shall not be retained in Deferment or Shelterwood harvests. In the overstory removal phase of a shelterwood, the 20 basal area retention guideline does not apply, however, snags and other retention trees based on the guidelines below shall be left.

For other partial harvests, such as intermediate harvests, no specific retention guidelines are needed since the residual stand will be of suitable stocking.

For clearcutting, harvest openings with no live tree retention shall be limited to 10 acres. For harvests over 10 acres, the live-tree retention target will be defined as 20 square feet of basal area of greater than 4 inch live trees over the entire acreage of the harvest. Live-tree retention can be in the form of deferment overstory trees, tree islands, or randomly scattered trees. Live-tree retention can also include the SMZ or other special areas adjacent to the harvest unit. Retention trees in clearcuts need not be dominant or co-dominant unless they are legacy trees or Indiana Bat Trees, but there should be a diversity of species selected. A rationale must be provided in the prescription if the live-tree retention target is not met. For pine plantation clearcut harvests, no retention of pine trees is preferred; therefore it is acceptable to not meet the 20 BA threshold for pine clearcut harvests.

Retention Tree Characteristics

· Legacy trees (loosely defined as trees present during original settlement);

· Trees that meet characteristics defined by the ODNR – Indiana Bat Management Strategy (shagbark and shellbark hickory);
· Trees that have or could provide wildlife dens or cavities;

· Large snags if they do not pose a safety hazard to the logger. (Snags do not count towards the 20 basal area target, but should be left for wildlife values);

· If few snags exist in the stand, then low value or cull trees in poor health can be selected for future snag recruitment;

· Boundary trees and SMZ trees.

Poor Retention Tree Characteristics

· Undesirable species

· Trees unlikely to survive at least 20 more years
· High value veneer and sawtimber trees
Common Desirable and Undesirable Species


These lists contain the most common species encountered in Ohio forests. Undesirable species, particularly mature seed-producing trees, should be targeted for removal in improvement harvests and should only be retained in other treatments when excessive canopy gaps would result. A wide range of other species will likely be encountered, and foresters should use their knowledge of sites and tree physiology to deal with additional species and achieve the desired silvicultural outcome.
	Desirables
	
	Undesirables

	Oak species
	
	Invasive species

	Hickory species*
	
	Soft maple

	Walnut
	
	Beech+

	Cherry
	
	Blackgum+

	Hard maple
	
	Ash

	Yellow-poplar^
	
	Sassafras

	
	
	Sourwood

	
	
	Aspen

	
	
	Sycamore


* Shagbark and shellbark hickories should always be retained

^ Desirable on cove sites
+ Some cavity trees may be retained for wildlife
5.
Standards for Scaling Trees and Product Determination on Ohio State Forests

For the purpose of defining timber products on Ohio State Forests, species shall not be considered a factor other than defining hardwood or softwood species. For all product classes, dbh should be measured at 4.5 above ground on the uphill side of the tree. If there is a swell or defect, then the measurement should be extrapolated. 
Hardwood Sawtimber – Defined as live angiosperm trees. Sawlogs are defined as having a minimum cylinder of 10 inches inside bark (add ½ inch for every 1 inch of sweep or crook on the last log) and meet the minimum requirements for USFS grade 3 sawlogs. 

-Minimum dbh – 13.0 inches


-Minimum height – 8 ft

-Measurement increments – Diameter (2 inch classes), Height (8 ft. sections - with 1 ft. assumed for stump and 6 inches trim for each log).


-Soundness – at least 50% of gross scale

Softwood Sawtimber – Defined as live gymnosperm trees that typically produce sawlogs. Otherwise same standards as hardwood sawtimber.
Hardwood Pulpwood – Live angiosperm trees defined as producing at least 12 feet of material at least 4.0 inches in diameter, inside bark, and reasonably straight that do not meet specifications for sawtimber. Local market restrictions dictate that trees larger than 22 inches dbh cannot be utilized as pulpwood. Trees over 13.0 inches should not be placed in the pulpwood product class unless they do not contain a Grade 3 sawlog. For the purposes of determining the volume of hardwood pulpwood in tops of trees a factor of 1.8 tons per MBF International ¼” Rule may be applied. 

-Minimum dbh – 6.0 inches (2 inch classes)

-Maximum dbh – 22 inches

-Minimum height – 12 feet (8 ft. sections, with 1 ft. assumed for stump)
-Measurement increments – Diameter (2-inch classes), height (8 feet sections, 1 ft. assumed for stump)

-Soundness – at least 50% of gross scale

Softwood Pulpwood - Live gymnosperm trees defined as producing at least 12 feet of material at least 4.0 inches in diameter, inside bark, and reasonably straight that do not meet specifications for sawtimber. Otherwise same standards as hardwood pulpwood.
Cull – Live trees larger than 6.0 inches dbh that do not meet the above standards for sawtimber or pulpwood.

Submerchantable – Defined as any tree that does not meet the above specifications. These trees are typically ignored for timber scaling. Shagbark or shellbark hickory in this category may be marked for retention in deferment or shelterwood prescriptions.
Reporting groups for Species

The Division of Forestry recognizes that it may be useful to combine species for reporting purposes. Listed below is a chart that defines how species may be designated for the purposes of timber sales.

	Species name
	Designation for Timber Sales
	
	Species name
	Designation for Timber Sales

	White Oak
	WhiteOak
	
	Red Pine
	HardPine

	Chestnut Oak
	ChestnutOak
	
	Virginia Pine
	HardPine

	Chinkapin Oak
	OtherWhiteOak
	
	Shortleaf Pine
	HardPine

	Other White Oak
	OtherWhiteOak
	
	Pitch Pine
	HardPine

	Scarlet Oak
	ScarletOak
	
	Loblolly Pine
	HardPine

	Black Oak
	BlackOak
	
	Hemlock
	Other

	N. Red Oak
	N.RedOak
	
	Sassafras
	Other

	Other Red Oak
	OtherRedOak
	
	Buckeye
	Other

	Yellow Poplar
	YellowPoplar
	
	Sycamore
	Other

	Sugar Maple
	HardMaple
	
	Sweet Gum
	Other

	Red Maple
	SoftMaple
	
	Black Gum
	Other

	Silver Maple
	SoftMaple
	
	Black Locust
	Other

	All Tightbark Hickory
	Hickory
	
	Persimmon
	Other

	Shagbark or Shellbark Hickory
	Hickory 
	
	Elm
	Other

	Ash
	Ash
	
	Black Birch
	Birch

	White Ash
	Ash
	
	River Birch
	Other

	Green Ash
	Ash
	
	Cypress 
	Cypress 

	Blue Ash
	Ash
	
	Hornbeam
	Other

	Beech
	Beech
	
	Ironwood
	Other

	Basswood
	Basswood
	
	Paulownia
	Paulownia

	Black Cherry
	BlackCherry
	
	Sourwood
	Other

	Black Walnut
	BlackWalnut
	
	Cedar
	Cedar

	Bigtooth Aspen
	Other
	
	MiscSftwd
	Other

	Cottonwood 
	Other
	
	MiscHdwd
	Other

	White Pine
	WhitePine
	
	Ailanthus
	Other


Grade 3 Sawlog Chart

[image: image1.emf]
Estimating Defect to Determine Net Volume


Cruisers should use their knowledge about individual species growth and hardwood markets to make informed decisions about cull deductions. Practical knowledge of defect indicators and rot characteristics of different species is critical for cruisers. Deductions for the entire tree should be rounded to the nearest 5%. Any individual section scaled as sound must be at least 8.5 feet in length. Due to the nature of point sampling calculations, defect deductions may NOT be made by adjusting stem diameter.
6.
Cruise Intensity Guidelines for Systematic Sampling 

	Sample Points required – for each cutting section


	10 acres or less

	10-25 acres

	25+ acres


	1 sample point per acre

5 sample point minimum 

	10 + 0.5 sample points for each acre beyond 10

	18 sample points plus 1 for every 5 acres beyond 25



	


It is understood by the State that compass-and-pacing or grid layouts may produce a cruise with slightly less sampling points. Often this may not be recognizable until near the end of the cruise. Therefore the State’s project representative may choose to use his discretion and allow one or two less sample points than required by the above chart.

	Basal Area Factor (BAF) Requirements



	Deferment or Shelterwood
	Clearcut

	10f
	20f


7.
GPS standards for Timber Sale Preparation 

GPS for Cutting Section Boundaries

· GPS shall be set such that it will only record data in 3-D mode

· GPS shall be set such that it will only record data from a minimum of 4 satellites

· GPS shall be set to record only with a HDOP reading of 5 or less OR
· GPS shall be set to record only with a WAAS signal

· Area should be computed to the nearest 0.1 acre 

· Readings shall be taken at all corners and as necessary throughout the remainder of the unit to maintain data quality that will meet quality control standards.

· Data shall be reported in either geographic coordinates or projected coordinates. Geographic coordinates should be in WGS 1984 decimal degrees format, projected coordinates should be Ohio State Plane South. Any deviation should include the datum and projection used.
-
Data can be provided in a shapefile or text file that can be read by ArcMap.
GPS for Systematic Sampling Point Locations

· No minimum signal quality is required. However, when verifying sampling points if the plot cannot easily be located with a professional grade GPS the plot may be declared unacceptable for the purposes of quality control verification.

· Data shall be reported in either geographic coordinates or projected coordinates. Geographic coordinates should be in WGS 1984 decimal degrees format, projected coordinates should be Ohio State Plane South. Any deviation should include the datum and projection used.
-
Data can be provided in a shapefile or text file that can be read by ArcMap.
8.
Analysis Guidelines for Timber Sale Preparation 

Volumes may be computed at the 0.1 inch diameter, 1 inch diameter, OR 2 inch diameter significant digit class at the discretion of the contractor. Merchantable heights should be computed to the nearest 8 feet.
Sawtimber volume shall be computed for both International ¼” and Doyle volume rule. Pulpwood volume should be estimated in tons. Weight from tops of sawtimber may be estimated as 1.8 tons/MBF International Rule. Alternative methods for estimating pulpwood volume may be allowed with prior approval from the DOF.
All expansion factors for number of trees and volume shall be computed from GPS generated data rounded to the nearest at the 0.1 acre.

Trees shall be reported in species groups as listed in Section 5 or more specific species information at the discretion of the contractor. 
Number of trees and volume information should be rounded to the nearest whole number.

Sampling error shall be computed for each cutting section that requires a systematic sample. The variable computed may be BF/acre (Doyle or International) or Basal Area/acre (removal only) at the option of the contractor. Sampling error shall be reported as a percentage of the mean. Alternative proposals for estimating error in sampling may be allowed with prior approval from the DOF.
Deliverables from point sampled sections should include the name of the cruiser responsible for data collection.
The “Sale Summary” deliverable data shall be the sum of the cutting section(s) contained in the sale. 
Commercial software outputs that contain the above information are suitable for direct submission and do not need to be converted to another format.

9.
Quality Control Standards 

Quality control procedures listed were developed to balance production and quality of data. The Division feels that to the greatest degree possible, having easily understood quantitative standards helps the contractor and the project representative understand the expectations. For larger projects, it is the policy of the Division to attempt to audit heavily towards the beginning of work to correct problems and misunderstandings early. For small contracts, this may not be possible. Contractors must pass all five categories below to ensure timely payment with no remediation requested. Each marking unit shall be evaluated separately.  

For every audit on a timber sale completed, the Division shall issue a report of results to the contractor. The Division reserves the right to only evaluate some categories or waive the audit if it so chooses. If chosen for audit, at least 50 trees will be measured on each payment unit.
A. Tree Marking Evaluation 
1. Boundary placement should follow supplied information and marks should meet guidelines. If GPS data is chosen to be audited the section should be within 5% of the reported area if less than 5 acres and 2.5% if greater than 5 acres.

2. 90% of individual trees marked should meet supplied guidelines in Section 2.
B. Point Sampling Evaluation – Cruiser may fail one category below and still pass, UNLESS fail grade is greater than double the allowed standard. Shall be a combined measurement for the entire payment unit. 
1. Plot center should be correctly monumented at eye level and plot center, and easily found by auditor (defined as no more than 75 feet from auditor’s GPS reading) - 90% points shall meet
2. DBH measurements no more than 5% difference of audit value (removal trees)*
3. Tree count no more than 7.5% difference of audit value (in and out trees)
4. Average tree log heights no more than 15% difference of audit value*
5. Average tree pulp heights within 30% difference of audit value*
6. Product class agreement within 7.5% of audit value*
7. Average DBH measurements within 20% of audit value (retention trees)*
8. Scaling deduction – 90% of trees with deductions are within +15% of audit value.*
*Computed for trees “in” as measured by audit
C. 100% Tally Height Measurement – Used to evaluate volume measurement for 100% tally sections. Systematic sample points will be used for audit data collection. Dots on the downhill side of the tree will be used to reference the scaled height.
1. Average tree log heights within 15% of audit value

D. Silvicultural Implementation Evaluation – Evaluated for all non-clearcut or opening sections. Cruised sales will be evaluated along with the point sampling evaluation, 100% tally sales will have systematic samples placed by the State’s project representative.
1. 75% of evaluated trees shall match supplied silvicultural prescription

E. Analysis and Reporting Evaluation – Calculated information should match requirements in section 8. Calculated information should be able to be closely replicated from raw data.
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