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NOTES ON USING VOLUME TABLES 
 
The units that a tree volume may be expressed in include board feet (or thousand board feet), 
cords, cubic feet, and weight.  Extensive timber volume tables for use in the Lake States, 
Appalachian region and the Northeastern US are included in this publication.  The original 
source of these tables is stated case.  Each table has been reformatted.   Certain height or 
diameter categories have been omitted in a few cases.  Some of the cordwood and cubic feet 
based tables have been used to derive weight tables using conversion factors from other sources.   
 
Board Foot Volume Tables 
 
An incredibly large selection of log rules have been used at one time or another to estimate the 
board foot volume of logs.   Log rules use a combination of the diameter on the small end of the 
log inside the bark and the length of the log to reference a volume.  Currently the most common 
of these are International, Scribner and Doyle rules.  The Vermont and Maine rules are important 
in certain locations.  Each of these log rules is based on a formula, with the exception of the 
Scribner rule, which is based diagrams of the boards that could be potentially sawn from a log.    
 
Mesavage and Girard’s (1946) classic USDA Forest Service work - Tables for Estimating 
Board-Foot Volume of Timber - are perhaps the most commonly used board foot volume tables 
in the eastern United States.  The bulk of these tables, with minor modifications, are included 
here.  These tables show board foot tree volumes in International, Scribner and Doyle rules.  One 
note of caution in referencing volumes from these tables is that each page looks very similar to 
the others, so it is easy to accidentally look up volumes on the wrong page!   
 
Once a scale is selected, the appropriate Form Class for the species is determined.  The form 
class is a variable used to capture the amount of tape in the tree.  In general, there are different 
amounts of taper among different tree species.  The form classes included in the volume tables in 
this book range from 75 to 85.  Specifically, the form class number is the result of dividing the 
diameter inside the bark at the small end of the first 16’ log by the DBH.  The higher the form 
class, the less tree tapers.  Less taper means more volume.  Volumes tend to increase by 3% with 
each increase in form class.  In general, the form class will be uniform for trees of an individual 
species in an area.  While the form class of each species could be measured in the field (be sure 
to bring your ladder along!), this wouldn’t be terribly practical.  Mesavage and Girard list 
average form classes for various species by region with their volume tables.  The average form 
classes for various species for the Northeast, Appalachian and Lake States regions are show in 
Table 1.  
 
Once the correct table for the combination of form class and log rule is determined, reference the 
tree’s volume by looking down the DBH column (DBH’s are listed in 1” intervals from 10-40”) 
and then across to the appropriate height column.  The board foot volume for every possible 
category of DBH and height is given.  Heights in Mesavage and Girard’s tables are expressed in 
the number of 16’ logs, at half log  
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Table 2-1. Average form class by species for the Appalachian, Lake States and Northeast 
regions. 
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intervals.  The original tables have been updated in this book to include a height of 0.5 logs.  
Other volume tables may express heights in feet, at one, five, eight or ten foot intervals. 
 
Mesavage and Girard’s tables are a very good general purpose collection for sawtimber.  For 
some species and utilization standards there are even more specific tables available and included 
here.  For example, spruce and fir sawtimber can be used to a much smaller upper diameter than 
many other species.  Form class 78 and 80 International and Maine rule tables that take these 
smaller upper diameters into account have been. 
 
Occasionally the purpose of measuring a tree is only to determine the volume that meets a certain 
quality standards, such as veneer logs.  This measurement will usually only involve but logs and 
go to much shorter heights.  A set of tables in International, Scribner and Doyle rules for Form 
Classes 78, 79 and 80 in heights ranging from 8-24’ has been included for this purpose.   
 
Mesavage and Girard’s form class tables have been widely used for decades because they remain 
a reliable predictor of volumes.  Advances in mensuration have resulted in formula based board 
foot volume tables from field samples and regression analysis.  Several such useful tables 
originating in Pennsylvania and Maine have been included here. 
 
In general, the closer the timber being measured resembles the timber that was sampled in 
creating such tables, the more reliable the tables will be.  Board-foot volume table are critical 
because they are used in measuring the most valuable products, but they are more difficult to 
construct than tables based on cubic feet and weight because these measures are more readily 
quantified.  
 
 
Cordwood, Cubic Feet and Tonnage Tables 
 
The volumes of pulpwood and similar products have traditionally been measured in cords or 
tons. Cords are easily measured on a truck or in a pile by calculating the space they occupy. A 
standard cord is all of the wood contained in 128 cubic feet. The amount of solid wood within 
this space is less. It is generally conceded that there is 90 cubic feet of solid wood volume in a 
cord.   Cordwood volumes in trees are often calculated by first measuring cubic feet and then 
converting this measure to cords by dividing by 90.   
 
Cord measurement is slowly being replaced by weight in tons in many markets. Often it is 
necessary to estimate pulpwood volumes both ways. An example of a hardwood pulpwood 
volume table is shown in Table 2-3. The source is Young’s Volume Tables for Maine (1971). 
The original cordwood volumes were converted at a rate of 2.5 tons per cord. 
 
As with board footage, many cubic foot volume tables have been created for individual species 
within regions. Cubic foot measurements are more accurate than the approximations provided by 
log rule tables. That’s because they have been measured in tree stems, with the data derived from 
convenient and fairly reliable formulas. Merchantability factors have been calculated to exclude 
portions of the stems below minimum size requirements. Unfortunately, cubic foot measurement 
has yet to catch on in the marketplace. While it would probably add greater consistency, 
widespread acceptance is needed before buyers and sellers can make accurate comparisons 
between markets. Cubic meters have a similar appeal in the international marketplace – but 
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widespread acceptance is bound to be a slow process.   Some cubic foot volume tables have been 
used to create cordwood tables included in Appendix B.   
 
Scaling logs by weight is easy if with the right scale. Weighing a standing tree and deducting for 
the unused portions in the field is another matter. Volume tables showing the weight of solid 
usable wood have been created by taking measurements of a tree’s DBH and merchantable 
height, harvesting the tree and then weighing the logs. Weight-based volume tables have also 
been created from cordwood and cubic foot tables by using an average weight conversion factor 
for individual species. Cordwood volumes can be converted to tons using the appropriate 
conversion factor. When mixed species are involved, as is the case with hardwood pulpwood, 
conversions become less precise. A weighted average by species can be used, provided the tree 
tally shows how many trees of each species are involved, or at least a good general idea of the 
composition. 
 
A range of pulpwood volume tables are included in Appendix B. These include cordwood and 
weight tables for hardwood, hemlock, white pine, red pine and others. In each case, the origin of 
the table is given. 
 
Another measure that is particularly important for biomass measurement is total tree weight. 
Tree weight tables have been constructed based on DBH and total tree height for many species. 
This process involves cutting and weighing a large sample of trees, and deriving formulas from 
them to create a table. One such volume table is shown in Table 2-4. The source of this table is 
Montieth’s Whole Tree Weight Tables for New York (1979). The original table was converted 
from pounds to tons. A selection of whole tree weight tables is included Appendix B. 
 
Depending upon markets, there is usually a portion of each sawtimber tree that is unsuitable for 
sawlogs but can be sold as pulpwood. A rule of thumb for estimating the volume of pulpwood in 
hardwood [sawtimber tops] is to add one-half cord of pulpwood for each 1,000 board feet of 
sawlogs.  
 
A more accurate approach, suitable for use with both hardwoods and softwoods, is to tally or 
otherwise estimate the number of eight-foot sticks of pulpwood in the upper stem. In hardwood 
sawtimber, assume that material in the upper tree stem above the last point that is ten inches in 
diameter measured inside the bark (DIB) is suitable only for pulpwood.  If so, there are roughly 
0.03 cords in each eight-foot bolt (assuming a five-inch DIB small end limit for pulpwood). In 
softwood timber, such as white pine, assuming that material in the upper tree stem above the last 
point that is eight-inch DIB is suitable only for pulpwood, there is roughly 0.02 cords in each 
eight-foot bolt (assuming a four-inch DIB small end limit for pulpwood).  
 
A simple dot tally can be used to keep track of the total number of eight-foot bolts from all 
stems. Given the relatively low volumes and values involved, an experienced cruiser might just 
estimate the number of trees that contain an eight-foot bolt in the tops once the tally is complete. 
For example, in a timber sale cruise of 1,000 hardwood trees, assuming that two thirds of them 
contained two eight-foot bolts, means multiply 1,340 by 0.03 to arrive at an estimate of 40.2 
cords.  
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Tree Volume Tables 
 
This section contains a wide array of tree volume tables.  Individual tree volumes are shown in 
board feet by various log rules, cords and weight.  The origin of each table is given.  Most of 
them come from previously published public domain sources.  Others have been derived from 
such sources through editing, conversion between units (e.g. cubic feet to cords, pounds to tons), 
or conversion between scales (e.g. cords to weight). 
 
These tables are meant to be use in referencing individual tree volumes, most often to sum these 
volumes by species or product or for use plot sampling.  These tables have been formatted for 
avoid confusion with the volume-basal area ratio (VBAR) tables that are show in a later 
appendix. 
 
Mesavage & Girard’s Form Class Tables 
 
The first series of volume tables originate from Clement Mesavage and James W. Girard’s 
Tables for Estimating Board Foot Volume of Timber (USDA Forest Service, 1946, 94 p.) Form 
class tables 75 through 85 are reproduced in their entirety for International, Scribner and Doyle 
rules.  These tables have been supplemented by an additional column for ½ log (8’) 
merchantable tree heights.  These volumes were calculated using the volume-height distribution 
table show in Chapter 1.  Specifically, the volumes of one log trees were multiplied by 55% to 
arrive at ½ log tree volumes. 
 
The average form classes for various species in the Appalachian, Lake States and Northeast 
regions is shown in Chapter 2.   Use of the volume table for the average form class is 
recommended, unless field measurement or local knowledge indicate that an alternative form 
class is more accurate.  Recall that the form class volume tables vary from one to the next by 
about three percent.   
 
Mesavage and Girard’s original publication has form classes ranging from 65 to 90 in all three 
logs rules.  This publication is has been reprinted and is still available from of the forestry supply 
catalog merchants.  It recommended as instructive reading for all those interested in timber 
measurements. 
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Mesavage & Girard’s 

 

FC 75 International Rule 
 

 
 

FC 75 International Rule 
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Mesavage & Girard’s 

 

FC 76 International Rule 
 
 

 
 

FC 76 International Rule 
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Mesavage & Girard’s 

 

FC 77 International Rule 
 
 

 
 

FC 77 International Rule 
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Mesavage & Girard’s 

 

FC 78 International Rule 
 
 

 
 

FC 78 International Rule 
Mesavage & Girard’s 
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FC 79 International Rule 
 

 
 

FC 79 International Rule 
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Mesavage & Girard’s 
 

FC 80 International Rule 
 

 
 

FC 80 International Rule 
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Mesavage & Girard’s 
 

FC 81 International Rule 
 

 
 

FC 81 International Rule 
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Mesavage & Girard’s 
 

FC 82 International Rule 
 

 
 

FC 82 International Rule 
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Mesavage & Girard’s 
 

FC 83 International Rule 
 

 
 

FC 83 International Rule 
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Mesavage & Girard’s 
 

FC 84 International Rule 
 

 
 

FC 84 International Rule 
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Mesavage & Girard’s 
 

FC 85 International Rule 
 

 
 

FC 85 International Rule 
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Mesavage & Girard’s 
 

FC 75 Scribner Rule 
 

 
 

FC 75 Scribner Rule 
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Mesavage & Girard’s 
 

FC 76 Scribner Rule 
 

 
 

FC 76 Scribner Rule 
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Mesavage & Girard’s 
 

FC 77 Scribner Rule 
 

 
 

FC 77 Scribner Rule 
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Mesavage & Girard’s 
 

FC 78 Scribner Rule 
 

 
 

FC 78 Scribner Rule 
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Mesavage & Girard’s 
 

FC 79 Scribner Rule 
 

 
 

FC 79 Scribner Rule 
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Mesavage & Girard’s 
 

FC 80 Scribner Rule 
 

 
 

FC 80 Scribner Rule 
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Mesavage & Girard’s 
 

FC 81 Scribner Rule 
 

 
 

FC 81 Scribner Rule 

 24



Mesavage & Girard’s 
 

FC 82 Scribner Rule 
 

 

FC 82 Scribner Rule 
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Mesavage & Girard’s 
 

FC 83 Scribner Rule 
 
 

 
 

FC 83 Scribner Rule 
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Mesavage & Girard’s 
 

FC 84 Scribner Rule 
 
 

 
 

FC 84 Scribner Rule 
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Mesavage & Girard’s 
 

FC 85 Scribner Rule 
 

 
 

FC 85 Scribner Rule 
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Mesavage & Girard’s 
 

FC 75 Doyle Rule 
 

 
 

FC 75 Doyle Rule 
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Mesavage & Girard’s 
 

FC 76 Doyle Rule 
 

 
 

FC 76 Doyle Rule 
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Mesavage & Girard’s 
 

FC 77 Doyle Rule 
 

 
 

FC 77 Doyle Rule 
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Mesavage & Girard’s 
 

FC 78 Doyle Rule 
 

 
 

FC 78 Doyle Rule 
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Mesavage & Girard’s 
 

FC 79 Doyle Rule 
 

 
 

FC 79 Doyle Rule 
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Mesavage & Girard’s 
 

FC 80 Doyle Rule 
 
 

 
 

FC 80 Doyle Rule 
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Mesavage & Girard’s 
 

FC 81 Doyle Rule 
 

 
 

FC 81 Doyle Rule 
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Mesavage & Girard’s 
 

FC 82 Doyle Rule 
 
 

 
 

FC 82 Doyle Rule 
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Mesavage & Girard’s 
 

FC 83 Doyle Rule 
 

 
 

FC 83 Doyle Rule 
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Mesavage & Girard’s 
 

FC 84 Doyle Rule 
 

 
 

FC 84 Doyle Rule 
 
 

Mesavage & Girard’s 
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FC 85 Doyle Rule 
 

 
 

FC 85 Doyle Rule 
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Pennylvania Timber Volume Tables 
 
Board foot volume tables from Pennylvania for black cherry, hard maple and red oak are 
included here.  These tables are excerpted from Board-foot, Cubic-foot, and Cubic-meter Volume 
Tables for Commercial Forest Species of Pennsylvania (Turner, Brian J. 1994.  State College, 
PA: The Pennsylvania State University. 46p.). These are formula based tables resulting from a 
regression of data taken from well-formed sample trees. In general, the volumes reported in these 
tables for the predominant range of merchantable sizes are significantly lower than those that 
would result from using Mesavage and Girard tables for the average form class for each species.   
An experienced user can best determine which set of tables is most applicable for a given 
measurement situation. 
 
People working in Pennsylvania are strongly urged to obtain a complete copy of these helpful 
and inexpensive volume tables from Penn State Cooperative Extension. 
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Pennsylvania 
BLACK CHERRY 
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Pennsylvania 
HARD MAPLE 
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Pennsylvania 
NORTHERN RED OAK 
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Northern Conifer Tables 
 
The following tables are intended for use with spruce and fir trees.  In general they are based on 
an upper diameter merchantability limit of 6” DIB.  Current utilization standards include a small 
end diameter of 5” for spruce and fir sawlogs.  With that in mind, these tables may underestimate 
tree volumes in some cases, though not by much. 
 
Form class tables  of 78 and 80 in International ¼” and Maine rules are included.  The 
International rule tables are based on Bickford’s Form Class 78 table from Form-class Volume 
Tables for Estimating Board-foot Content of Northern Conifers (Northeastern Forest 
Experiment. Station Paper No. 38, 1951).  The original table was included a diameter range from 
10 to 30 inches, in two inch increments.  It has been expanded here to include 8 and 9 inch 
diameters and one inch increments.  Volumes for odd diameters were interpolated from the 
diameters above and below them in each height category.  The Form Class 80 International rule 
table was created by increasing the Form Class 78 table volumes by six percent. 
 
The Form Class 78 and 80 Maine rule tables are based on those in Young’s Additional Volume 
Tables for Maine (University of Maine, 1971).  They are enhanced by 8 and 9 inch diameter 
classes.  The original 2 inch diameter classes have been expanded to include 1 inch classes 
within the original range by interpolation. 
 
People working in Maine are strongly urged to obtain copies of both Volume Tables for Maine 
and Additional Volume Tables for Maine.  They are both available through the University of 
Maine’s website.  
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Northern Conifers – International Rule 
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Northern Conifers – Maine Rule 
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Eastern White Cedar 

 

 
 
Table derived from:  
Honer, T. G.  1967.  Standard Volume Tables and Merchantable Conversion Factors for the 

Commercial Tree Species of Central and Eastern Canada. Can. Dept. Forestry Rural 
Development, Forest. Management Research. and Service Institute. Info. Rep. FMR-X-5. 
165 p. 

 
Eastern White Cedar – International Rule 
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Hardwood Pulpwood 
(Cordwood Table from Young’s Volume Tables for Maine) 

 
 

Maine Hardwood Pulpwood 
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Hemlock Pulpwood 
(Cordwood Table from Young’s Volume Tables for Maine) 

 

 
Maine Hemlock Pulpwood 
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Spruce Pulpwood 
(Cordwood Table from Austin Carey’s A Manual for Northern Woodsmen) 

 

 
 

SPRUCE PULPWOOD 
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Balsam Fir Pulpwood 
(Cordwood Table abbreviated from Young’s Additional Volume Tables for Maine) 

 

 
 
 

Maine Balsam Fir Pulpwood 
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Lake States Pulpwood 
(Ek, Droessler & Checky, 1986) 

 
 
Ek, A.R., T.D. Droessler and Michael Checky. 1986. Taper equations for the Lakes States 

Composite Volume Tables and their Application.  University of Minnestoa, College of 
Forestry, Departmebnt of Forest Resources Staff Paper Series Report #57. 

 

Lake States 
PULPWOOD (CORDS)
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Jack Pine Pulpwood 
(converted from Ek, Droessler & Checky’s Lake States Pulpwood Table) 

 

 

 
Lake States 

JACK PINE PULPWOOD (TONS) 

 61



Red Pine Pulpwood 
(converted from Ek, Droessler & Checky’s Lake States Pulpwood Table) 

 

 
 

Lake States 
RED PINE PULPWOOD (TONS) 
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White (Paper) Birch Pulpwood 

 
 

 
 
Table derived from:  
Honer, T. G.  1967.  Standard Volume Tables and Merchantable Conversion Factors for the 

Commercial Tree Species of Central and Eastern Canada. Can. Dept. Forestry Rural 
Development, Forest. Management Research. and Service Institute. Info. Rep. FMR-X-5. 
165 p. 

 

 
White Birch Pulpwood - CORDS 
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White (Paper) Birch Pulpwood 
 
 

 
 
Table derived from:  
Honer, T. G.  1967.  Standard Volume Tables and Merchantable Conversion Factors for the 

Commercial Tree Species of Central and Eastern Canada. Can. Dept. Forestry Rural 
Development, Forest. Management Research. and Service Institute. Info. Rep. FMR-X-5. 
165 p. 

 
 

White Birch Pulpwood - TONS 
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Northern Michigan Tree Weights 
(from Steinhilb, Arola & Winsauer, 1984) 

 

 
Steinhilb, Helmuth M., Arola, Rodger A and Sharon A. Winsauer. 1984. Green Weight Tables 

for Eight Tree Species in Northern Michigan. USDA Forest Service General Technical 
Report NC-95. 

Northern Michigan 
TREE WEIGHTS (TONS)
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Whole Tree Weight Tables 
 
Several whole tree weight tables are included here.  These all originate from Monteith’s Whole 
Tree Weight Tables for New York State (1979).  Some smaller diameter classes have been 
omitted.  Green weights are shown in all cases, and pounds have been converted to tons.  The 
original publication included weights for ten species, as well as combined softwood and 
hardwood weights.  Though all of the data used in these tables originated in New York State, 
these tables probably have some applicability to a broader area. 
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New York Whole Tree Weights 
COMBINED HARDWOODS 
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New York Whole Tree Weights 
COMBINED SOFTWOODS 
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New York Whole Tree Weights 
BEECH 
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soft maple has been suggested as a proxy for Scots pine 

 

 
New York Whole Tree Weights 

SOFT MAPLE 
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MODIFIED HEIGHT TREE VOLUME TABLES 
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Volume-Basal Area Ratio Tables 
 
A VBAR table is created by taking any table that shows a tree’s volume in relation to its DBH 
and Height and then dividing each entry by the amount of basal area (in square feet) for that 
DBH.  The volume-basal area ratio tells us how much volume in a tree for every square foot of 
basal area the tree has in cross section at breast height.  A table showing the basal area for each 
DBH is shown on the following page. 
 
VBAR tables are intended to be used in making the calculations necessary for estimates of 
volume per acre from point sampling cruises.  Select the appropriate table to reference the 
VBAR for each tree in the tally.  Often multiple tables will be necessary to reference the full 
range of tree species, sizes and product categories likely to be present in the sample.  
 
The VBAR tables that follow were created from the volume tables in the previous section.  The 
V-BAR of a tree is equal to its volume (based on DBH and height class) divided by the basal 
area of that tree.   

 
The basal area of a tree is equal to .00545 x (DBH)2.     V-BAR tables have been created from 
each of the volume tables found in the previous section.  Note that a V-BAR table can be created 
from any tree volume table (board foot, cord, tons, whole tree, cubic foot or other measure), by 
dividing the volume in each category by the basal area for that tree’s diameter. 
 
People often make the mistake of using a volume table when a VBAR table is appropriate, and 
vise versa.  It is an easy mistake to make, simply because these tables are similar in appearance.  
An effort has been made to distinguish between these tables and the volume tables that precede 
them.  All of these tables are clearly labeled as containing volume-basal area ratios and the 
bottom of each page in this appendix has the words “VBAR TABLES” in bold. 
 
Creation of a VBAR table from a volume table from another source is easily accomplished using 
spreadsheet software such as Microsoft Excel.  Simply divide the volume (regardless of units – 
board feet, MBF, cords, tons, etc) by 0.00545 x DBH2.   
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Basal Area in Square Feet by Tree DBH 
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VOLUME PER ACRE TABLES 
 
Quick estimates of volume per acre can be obtained by measuring basal area per acre (equal to 
the number of trees counted, multiplied by the BAF and then divided by the number of sample 
points) and referencing the quick volume tables in this chapter. These tables are meant to be a 
convenient reference for rough estimates, rather than a substitute for more detailed and accurate 
timber cruising work. They can be used to improve on guesswork, but should not replace more 
detailed and careful analysis and fieldwork. The tables are similar in their design to the Quick 
Cruise Computer graphs done by the US Forest Service, but they are a bit easier to read and 
cover a somewhat wider array of possibilities. The tables state an average timber volume per acre 
for a range of basal area per acre values and an average merchantable tree height that selected by 
the user.  
 
That the best use of the shortcut volume tables is to state a likely range of timber volume 
stocking levels, based on user observations. They are not intended be used for formal appraisal 
purposes.  
 
There are three tables for each of the International, Scribner and Doyle log rules. One table in 
each log rule covers light, medium and heavy sawtimber. Specifically, light sawtimber assumes 
timber primarily stocked in the 12- to 16-inch DBH range, with an average DBH of 14 inches. 
Medium sawtimber assumes timber primarily stocked in the 16- to 20-inch DBH range, with an 
average DBH of 18 inches. Heavy sawtimber assumes timber primarily stocked in the 20- to 24-
inch DBH range, with an average DBH of 18 inches. If the user believes somewhat different 
ranges are appropriate for a given situation, try selecting a volume per acre somewhere between 
two of the tables. For hardwood sawtimber stands with an average DBH larger than 24”, 
completely disregard these tables and get out into the woods with a diameter tape! 
 
Each table is Form Class 78. Tables can be adjusted upward or downward, by adding or 
subtracting three percent for each form class. 
 
As noted earlier in this book, utilization standards for spruce and fir sawtimber allow us to 
measure heights to very small upper diameters (5-6”) and thus utilize trees down to smaller DBH 
than with hardwoods. A separate set of shortcut volume tables for spruce and fir are included for 
this reason. All three tables are in International rule, Form Class 78. This is the average Form 
Class for spruce in the Northeast, while balsam fir averages Form Class 80. For stands with half 
or more of their stocking in fir, adjust the per-acre volumes in these tables upward by three to six 
percent. The light sawtimber tables assume an average DBH of 10”, while the medium 
sawtimber table assumes an average DBH of 14” and the heavy sawtimber uses an average DBH 
of 18” DBH.  
 
There are six shortcut volume tables for hardwood pulpwood: three in cords per acre and three in 
tons per acre. An average DBH of 10” is assumed in the small diameter tables, 14” DBH in the 
medium diameter tables and 18” DBH in the large diameter tables. Merchantable heights are 
given in feet. The cordwood tables are based on Form Class 78. The tonnage tables are a 
conversion of the cordwood tables, based on 5,000 lbs. per cord. Users can make their own 
adjustments to this weight depending on the most common pulpwood species in a stand. Among 
hardwood species in the Northeast, this adjustment might be plus or minus 20 percent.  
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