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1. INTRODUCTION  
 

1.1  Acknowledgements 

The development of the Redwood Region Greenhouse Gas Calculator Tool was made possible 
through generous funding provided by the North Coast Resource Partnership (NCRP), a 
coalition of tribes and counties working together to enhance working and natural lands, built 
infrastructure, local economies, and community health in the north coast of California.  

More information about NCRP can be found on their website: 
https://northcoastresourcepartnership.org/ 
 

 

 

 

 

1.2  About the Mendocino County Resource Conservation District 

The Mendocino County Resource Conservation District (MCRCD) is a “Special District,” a legal 
subdivision of the state, organized under Division 9 of the California Public Resources Code. 
MCRCD works with communities to voluntarily conserve, protect, and restore natural resources 
in a landscape that supports agriculture, timberland, wild lands, and urban areas. The district 
serves as a clearinghouse of information on natural resources conservation, technical guidance, 
permitting, and financial assistance programs for landowners and manager interested in 
implementing conservation practices or habitat enhancement. The Redwood Region 
Greenhouse Gas Calculator Toolkit is a project of the MCRCD Forest Health and Resiliency 
Program. The program’s mission is to promote sustainable forestry and land stewardship 
through active management for both climate change and fire resiliency on public and private 
lands. 

More information about MCRCD can be found on their website: 
https://mcrcd.org/  
 

 

 

 

https://northcoastresourcepartnership.org/
https://mcrcd.org/
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1.3  About the Redwood Region Greenhouse Gas Calculator Tool 

Questions often arise among forest landowners and resource professionals regarding 
management options for the forested landscapes they own or manage. With the very real 
presence of drought, rising temperatures, and extended fire seasons, more tools are needed to 
assist in the evaluation of management interventions given the very real threat of wildfire.  
 
This Redwood Region Greenhouse Gas Calculator Tool was designed to assist landowners and 
resource professionals in identifying management options to give forested landscapes an 
improved trajectory to healthy, resilient conditions. The tool assists landowners and 
professionals in two ways:   
 

1. It calculates plot and stand summaries from sampled plot data. The stand data are 
informative in terms of understanding current density metrics as they relate to forest 
health and as they relate to current carbon storage and timber volumes.  
 

2. The tool facilitates a view into the future as the forest stand conditions are subjected to 
varying management options and potential wildfire events.  

 
Thus, the tool provides a diagnostic role that improves the decision-making process for 
implementing management interventions. 
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The Redwood Region Greenhouse Gas Calculator Tool assists in deciding when management activities 
are warranted to achieve desired outcomes. 

Figure 1. As an example, the stand below is representative of a dense coniferous forest with large 
trees. The stand is subjected to a thinning prescription and subsequently wildfire. In this case, the 
stand conditions following the thinning indicate resiliency to the type of wildfire that was modeled. 

 

Figure 2. The stand on the right in this example is smaller than above and dense. In this case the 
thinning did not provide a benefit in terms of resisting the effects of the modeled wildfire. 
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2. GENERAL OVERVIEW OF THE TOOL 
 

2.1  Management Scenarios used in the Tool 

Stand data were developed for a myriad of potential forest structural conditions that vary by 
species, size, density, and the presence or absence of understory vegetation. Users of the tool 
can query the results of approximately 180 different vegetation classes that have been 
modeled in FVS and rapidly reporting in the tool. The tool is designed for the redwood region in 
Northern California.  
 

The Varying Management Regimes Modeled by the Redwood Region 
Greenhous Gas Calculator Tool 

1 Baseline – the baseline is a ‘do nothing’ scenario, other than growing the stand. 
 

2 
Introduce wildfire to the stand at year 10 without previous management 
intervention. 
 

3 
Thin the stand from below up to 8” DBH and pile and burn the non-commercial 
material. 
 

4 
Thin the stand from below as above and introduce wildfire to the stand 5-years 
later. 
 

5 
Thin the stand from below up to 12” DBH and pile and burn the non-commercial 
material. 
 

6 
Thin the stand from below as above and introduce wildfire to the stand 5-years 
later. 
 

 
 
Table 1. General management regimes modeled in the tool. 
 
There is no limit to the number of scenarios that can be added in the future. These were 
determined to be the most important scenarios for the first version. 
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2.2  Reporting Outputs from the Tool 

All scenarios are modeled in the USFS Forest Vegetation Simulator (FVS) for 100 years with 
reporting outputs every 5 years. The output variables that have been organized in the tool for 
reporting include: 
 
Additional outputs may be added to the tool in the future.  
 

Theme Comments 

Basal Area 

Basal area is useful in terms of understanding stocking and harvest 
potential as retention standards are often established based on basal 
area.  
 

Carbon Tonnes 

The carbon tonnes outputs can be converted to CO2 equivalent to 
provide an estimate of the atmospheric management benefits.  The 
data provided in the outputs provide the ability to quantify the 
differences in management to above and below ground carbon. 
 

Quadratic Mean 
Diameter 

Quadratic mean diameter (QMD) is a useful metric following thinning 
operations to determine the effectiveness of the thinning to remove 
smaller understory forest vegetation.  We have observed with the 
modeling of stands with sprouting species that the increases to QMD 
can quickly dwindle as sprouts factor into the calculation. 
 

Stand Density Index 

Stand density index (SDI) is an excellent metric to assess the 
competitive stress in stands.  Thinning activities that maintain SDI 
within healthy bounds (which vary according to species) help to ensure 
the trees are resilient to the effects of drought. 
 

Harvested Board Feet 
Harvested board feet provides an indicator of the economic 
opportunities that may be associated with certain thinning activities. 
 

Flame Length under 
Severe Wildfire 

Conditions 

Managing for wildfire resilience involves one or more of the following: 
thinning understory vegetation, reducing surface fuels, and increasing 
spacing between the overstory vegetation.  The flame length output is 
an indicator of the overall risk wildfire presents to the stand.  The 
indicator varies based on management activity. 

 

Table 2. Reporting outputs provided by the Redwood Region Greenhouse Gas Calculator Tool 
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3. USING THE TOOL 
 

3.1  Introduction to Using the Tool 

The approach to using the tool may vary depending on the user. Some casual users may simply 
query different vegetation classes and review the outputs to get a sense of how stands with 
varying structural conditions respond to the management activities. Others may wish to apply 
the tool directly to their forested stands, which can be accomplished in one of two ways: 
 

1. The non-empirical approach to deriving forest projections. Users that gain familiarity 
with the logic used in deriving the vegetation classes can derive rapid results by 
familiarizing themselves with the species, size, and density of their forest vegetation and 
assigning a vegetation label to the stand. Their forest may be made up of varying 
vegetation classes, or strata, that they can delineate and assign a vegetation label to 
using the guidance in this document.  
 

2. The empirical approach to deriving forest projections. Users can install plots in their 
forested stands as described in the standard inventory methodology portion of this 
document. The tool will calculate a vegetation label for each plot and calculate a 
vegetation label for the combined plots to determine a stand vegetation label. This 
enables users to think about the variety of conditions within the stand, which might not 
be apparent when looking at the stand alone. 

 

As part of this guide, two standardized methodologies were developed to assist land managers 
in these two approaches. The “Inventory Assessment through Forest Vegetation Classification 
Methodology” achieves the non-empirical approach to deriving forest projections. The 
“Standard Inventory Methodology” achieves the empirical approach to deriving forest 
projections. These methodologies are described in Section 5 of the Redwood Region 
Greenhouse Gas Calculator Guide.  

The Redwood Region Greenhouse Gas Calculator Tool is built within a Microsoft Access 
database. The outputs from modeling the forest vegetation data are managed within database 
tables. Users see a front-end form that enables the input of plot data and/or a button to query 
scenario outputs for the included vegetation classes. The front end is shown in Figure 3.  
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Figure 3. The Forestry Diagnostic Tool ‘Front-End’. 

Reports for any of the included vegetation classes can be seen simply by selecting the desired 
vegetation class and clicking the button entitled, “Review reports for Vegetation Class”. This can 
be performed with and without stand/plot data. For users that choose to assess the vegetation 
classes on their property using the empirical approach, plot data is acquired as described in the 
standard inventory methodology. The data from plot sampling is currently entered directly into 
the form from plot data sheets. The steps involved are: 

The form provides user utilities to navigate through plot data and for deleting plot and stand 
data. Data must be entered independently for each tree within the plot. The next version will 
provide a ‘Count’ field that will enable duplication of tree data to make data entry more 
efficient. 
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3.2  Steps for Using the Redwood Region Greenhouse Gas Calculator Tool 
Step Action Description 

1 Enter the Project Name 
(Optional) 

The project name is user defined. It is used as a reference in the report that is 
generated. It is a text field. 

2 Enter the Stand_ID 
(Required) 

Stand ID is numeric and references a stand of homogeneous forest vegetation within 
the project. 

3 
Acres 

(Optional) 
Acres is a numeric field. It currently is not used to expand current forest vegetation 
metrics. A report will be added in Version 2 that expands current data derived from 
sampling to the stand level for total carbon, board foot volume, and other attributes. 

4 Aspect 
(Optional) 

Aspect is entered as the azimuth of the principle slope direction of the stand.  It may be 
useful to users who wish to export their data to FVS for independent modeling. 

5 
Slope 

(Optional) 
Slope is entered in as the average percent slope of the stand. It is usually considered to 
the nearest 5 or 10 %. It may be useful to users who wish to export their data to FVS for 
independent modeling. 

6 Plot Number 
(Required) 

Plot number is a unique numeric identifier is a reference to a mapped point within the 
stand. 

7 
Sample Date 

(Optional) 
The date the sample data was collected. This may be useful to landowners who may 
wish to maintain a time stamp on their data for future reference or with to remeasure 
the same plot area to track tree growth. 

8 

BAF  
(Required if using  

variable radius sampling 
approach) 

Enter the Basal Area Factor used for the plot. 

9 
Plot Size 

(Required if using a fixed 
area sampling approach) 

Enter the plot size as a decimal as shown in the reference on the form. 

10 
Plot Size for Nested Plots 

(Required if using a 
nested plot) 

If a nested plot is used for small trees, enter the plot size as a decimal, using the 
provided reference on the form as a guide. 

11 
DBH Break 

(Required if using a 
nested plot) 

Enter the diameter (DBH) of the tree sizes to be included within the nested plot. 

12 Site Species 
(Optional) 

Enter the site species used to determine the plot’s site class. This is only useful if you 
intend to model the plot data in FVS. 

13 Plot_ID This value should be automatically entered by the program.  

14 Tree Number 
(Required) 

This numeric value is unique for each tree on the plot. 

15 Species 
(Required) 

Enter the species symbol as provided in the Standard Inventory Methodology.   

16 

DBH 
(Required) 

Enter the diameter of each tree at breast height as per guidance in the Standard 
Inventory Methodology.  The value entered can be to the nearest inch or nearest 10th of 
an inch depending on user preference. More precision may be desired if the plot will be 
remeasured for growth in the future. 

17 

Total Height 
(Optional) 

Enter total height to the nearest foot. Total height is not used for determining 
vegetation classes. It may be useful for users who wish to remeasure plot data for 
growth. Also, a future version of this tool will provide board foot estimates directly 
from plot data. 

18 Status 
(Optional) 

Status is either ‘L’ for live or ‘S’ for dead. This may be useful for landowners wishing to 
remeasure plots in the future or for tracking snags on the property. 

Table 3. Steps for using the Redwood Region Greenhouse Gas Calculator Toolkit 
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3.3  Calculating Plot and Vegetation Classes 

Once the stand and plot data are entered, the user can then click the button ‘Calculate Data for 
Plots and Stands’, which will run data analytics to calculate a vegetation class for each plot and 
collectively for the stand. A report will be generated that is entitled, ‘Plot and Stand Summary’. 
The report displays the project name and the calculated vegetation class for each plot and the 
stand. Additionally, basal area is calculated for each plot and the stand on a per-acre basis. The 
basal area summaries are displayed as a total, for redwood, Douglas-fir, and hardwood. 

 

3.4  Determination of Vegetation Classes 

Vegetation classes are determined using empirical data from plot data. The vegetation class can 
be calculated for each plot or for averaged plot data. The logic is based on data expressed at 
the per-acre level. Therefore, all plot data are expanded to their representative values on a per-
acre basis. The overstory vegetation classes are based on a species identifier, a size class 
identifier, and a density identifier. In some cases, an understory class is also assigned and 
consists of the same identifiers (species, size, and density), although the rules are simplified for 
the understory determination. 

The vegetation class label for both overstory and understory, when applicable, has the 
following taxonomy illustrated in the table below (Table 4.). This taxonomy sums to 480 
potential permutations. 

Overstory Vegetation Understory Vegetation (Only possible for 
Overstory Size Class 3 and greater) 

Dominant Species 
Group 

Size Class 
(DBH) 

Density 
Classes 

Species Class Size Class 
(DBH) 

Density 
Classes 

RD Redwood/Douglas-
fir Mix 1  0 -6"  

O Open CH Conifer/Hardwood Mix 2 0-12” O Low 

RW Redwood 2  6.1-12"  L Low “  ” No Understory   D Dense 
DF Douglas-fir 3  12.1-18"  M Medium  
H Hardwood 4  18.1-24"  D Dense 
CH Conifer/Hardwood 

Mix 5  24.1-30"  
  

  6  >30"    
Table 4. Taxonomy for determining vegetation classes. 

 

The logic flow for determination of the vegetation class is as follows: 

Step 1. Organize the plot data or averaged plot data into the categories of basal area by 
vegetation group (redwood, Douglas-fir, and/or hardwoods) and by 6” size classes, as shown in 
the table below (table has example data). 
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Size Classes Redwood Basal 
Area 

Douglas-fir 
Basal Area 

Hardwood 
Basal Area 

Total Basal 
Area 

1  0 -6"  5 10 5 20 

2  6.1-12"  15 20 25 60 

3  12.1-18"  0 0 0 5 

4  18.1-24"  25 10 5 40 

5  24.1-30"  40 0 0 40 

6  >30"  0 10 0 10 

Grand Sum Basal Area 175 

                 Table 5. Example of logic flow. 

Step 2. Determine the overstory size class. Starting with the Size 6, sum the basal area 
sequentially (downward) by size class until the sum exceeds 50% of the cumulative basal area. 
The table below displays how this is done for the example data. 

Size 
Class 

Size Class 
Sums 

Cumulative 
Total Basal 

Area 

Percent of 
Total Basal 

Area 

The stand/stratum size class is determined to be 4, 
since the cumulative basal area exceeds 50% at that 
point. 

6 6 10 5.7% 
5 5 and 6 50 28.6% 
4 4 - 6 90 51.4% 
3 3 - 6 95 54.3% 
2 2 - 6 155 88.6% 
1 1 - 6 175 100% 

Table 6. Example of overstory size class tables. 

Step 3. Determine the overstory vegetation class. Based on the size class that was determined 
in Step 2, sum the basal area by vegetation class for the size classes that were part of exceeding 
50%. The table below displays how this is done for the example data. 

Included Size 
Classes 

Redwood 
(RW) 
Basal 
Area 

Douglas-
fir (DF) 
Basal 
Area 

Hardwood 
(HW) 

Basal Area 

 
Step 3a. Do any of the one-species class (RW, DF, HW) 
percentages exceed 66%?  
               
If yes, the overstory vegetation class equals the class 
that exceeded 66% (In this case the vegetation class is 
RW as Redwood basal area for the included size 
classes exceeds 66%). The options are RW, DF, or HW. 
 
Step 3b. If 3a is false, does the combined basal area of 
Redwood and Douglas-fir exceed 66%? 
 
If yes, the overstory vegetation class is equal to RD 
(Redwood/Douglas-fir mix). 
 
If no, the overstory vegetation class is equal to CH 
(Conifer/Hardwood mix). 

4  18.1-24"  25 10 5 

5  24.1-30"  40 0 0 

6  >30"  0 10 0 

Sum 65 20 5 

Grand Sum 90 

Percent of vegetation 
classes with size class 72% 22% 6% 

Table 7. Example of overstory vegetation classes. 
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Step 4. Determine the density class. The 
density class is based on comparison to a 
reference table. Based on the size class 
determined for the overstory, the 
determination of density is based on the point 
that the cumulative basal area that exists for 
the size class exceeds the values shown in the 
reference table.  

Step 5. Determine if there is an understory class. If the cumulative basal area in the overstory 
size class is less than 80% of the total basal, there is an understory and the understory is always 
labeled with a species and size class of CH2. 

Step 6. Determine the density class for the understory vegetation class (if it exists). There are 
two options for understory vegetation class density. If the cumulative basal area for the 
overstory vegetation size class identified is less than 65%, the understory vegetation class is ‘D’ 
(dense). If it is not less than 65%, the understory vegetation class is ‘L’ (low).  

 

RD2D CH3M RD5D_CH2L 
The ‘RD’ indicates that the stand is 
comprised largely of a mixture of 
redwoods and Douglas-fir. The size 
class ‘2’ indicates that the trees are 
mostly in the 12- 18” DBH class. The 
density class ‘D’ indicates that the 
canopy closure is greater than 75%. 

The ‘CH’ indicates that the stand is 
comprised of a mixture of conifer 
(mostly redwood and Douglas-fir) and 
hardwoods. The size class ‘3’ indicates 
that the trees are mostly in the 18- 
24” DBH class. The density class ‘M’ 
indicates that the canopy closure is 
between 50 and 75%. 

The ‘RD’ indicates that the stand is 
comprised largely of a mixture of 
redwoods and Douglas-fir. The size class 
‘5’ indicates that the trees are mostly in 
the 24” - 30” DBH class. The density class 
‘D’ indicates that the canopy closure is 
greater than 80%.  
 
The understory vegetation symbol ‘CH’ 
indicates the presence of a significant 
understory of any species. All understory 
size classes are assigned a ‘2’ which 
indicates trees sizes generally up to 12” 
DBH. The density class ‘L’ indicates the 
understory vegetation is generally less 
than 25% canopy cover. 

 
Figure 4. Examples of vegetation classes, as depicted in the Stand Visualization System. 
 

  

Size Class D M L O
1 100 60 40 <40
2 120 72 48 <48
3 140 84 56 <56
4 160 96 64 <64
5 180 108 72 <72
6 200 120 80 <80

Table 8. Density class determination table. 
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4. INTRODUCTION TO INVENTORY METHODOLOGIES 

 
4.1 Introduction: 
This portion of the Redwood Region Greenhouse Gas Calculator Toolkit explains the inventory 
methodologies used in the tool. Users are led through the steps of conducting a forest 
inventory and how to collect applicable and workable data for use in the tool (see Figure 5).  

 
Figure 5. Workflow schematic for the Redwood Region Greenhouse Gas Calculator Toolkit 

Carbon calculations for forestland are typically a time consuming and expensive process, 
however they are increasingly necessary to participate in a variety of grant programs. The effort 
to produce this tool was motivated by a desire to make modeling forest carbon, biomass, and 
other valuable metrics approachable for land managers with non-technical backgrounds. 
Landowners and forestry professionals interested in learning more about management effects 
on their property with regards to carbon sequestration, timber opportunities, and forest 
resilience can use this tool to assist with assessing management options. 

Forests are complex and diverse ecosystems and there will never be an area of forest that is the 
same as the next. While there are general principles that govern management of all types of 
forests, site specific information helps to fine tune management decisions to best suit local 
conditions. The present forest condition is determined by local environmental factors and 
management histories, with each factor operating at different scales in space and time. 
Because of this inherent diversity, general and localized knowledge must come together to 
inform sound forest management. Localized knowledge hinges on the collection of relevant and 
accurate data, with a delicate balance between collecting too much information and collecting 
too little. The land manager’s familiarity with inventory methods, the type of management 
being considered, and the time and cost associated with conducting an inventory, all factor into 
the practical limitations of what can be accomplished. This guide will help the land manager 
determine what type of inventory methodology is most appropriate given their objectives and 
limitations within the context of CCI Forest Health Grant applications.  

While this inventory methodology, and the associated guidebook for the Redwood Region 
Greenhouse Gas Calculator Toolkit, attempts to clearly explain concepts and help interested 
land managers obtain skills, forestry is still a complicated and sometimes confusing field. This 
complexity is what makes forestry exciting for those of us who work in the field professionally 
but can be intimidating for newcomers. Fortunately, there are many other resources available 
for land managers to access that can help (Appendix A). 
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4.2 Using this Methodology: 
 

Land managers must have clear objectives defined as a first step. These objectives are 
invaluable for forest management planning, as any type of management activity is a long-term 
investment in the health and resiliency of the forest. Clear objectives help to outline the scope 
of planned treatments and anticipate the need of future maintenance work. This inventory 
guide provides two different pathways for collecting information to conduct a forest inventory 
that provides information relevant to CCI applications, each one best suited to particular 
objectives.  

 

- Inventory Assessment through Forest Vegetation Classification 
The land manager reviews remotely sensed imagery and familiarizes themselves with 
the forest structural conditions through field visits after which the vegetation is 
classified into a unique vegetation class based on objective criteria. This approach allows 
the user to obtain rapid estimates of current forest structural conditions and how the 
forest structure would react to wildfire, with and without management intervention at 
varying levels. The approach enables rapid decision-making into activities that are 
beneficial or detrimental to future forest health as well as understanding the 
ramifications of doing nothing. This methodology assumes that the land manager has a 
high degree of familiarity with the principles of forest management and is 
knowledgeable of the structure and composition of their forested land. 
 
 

- Standard Inventory:  
This is simple inventory for a non-specialized practitioner. A systematic sampling of plots 
throughout the forestland considered for management produces data that is input into 
the tool and is used to generate vegetation classes. Once the vegetation classes are 
determined from inventory data, the same assessment of management intervention can 
be ascertained as above, assisting the decision-making process in management 
determination. Inventory data produced through this methodology can be used for 
additional applications, such as timber volumes which can be used for economic 
analysis. 

 

When the standard inventory is used, the inventory data is input into the Redwood Region 
Greenhouse Gas Calculator Tool and be used to determine a vegetation class, based on 
empirical logic that considers species, density, and tree size criteria. The vegetation classes 
derived from sampling have been pre-modeled through various management and wildfire 
scenarios to produce estimates of potential outcomes for the stand. Stand metrics include 
carbon stocks, basal area, quadratic mean diameter, stand density index and potential flame 
lengths. All these metrics are provided under current stand conditions and with and without 
identified vegetation treatments, in the presence or absence of wildfire.  
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Figure 6. Inventory methodology steps for the Redwood Region Greenhouse Gas Calculator Tool. 
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5. INVENTORY METHODOLOGY GUIDES 

 
5.1 Inventory Methodology First Steps: 

The first three steps of the standard template and inventory methodology will be the same, 
regardless of the inventory methodology selected (see Figure 2).  

 
Step 1: Defining property and Forestland Boundaries:  

Land managers must first determine the extent of property to be surveyed. This can be land 
either directly owned by the land manager or lands considered for management. This first step 
is an opportune time for the land manager to make a map of their property. Map making can 
also help land managers think spatially about their property and facilitate more creative 
approaches to future management. 
 

1) Acquire a map or aerial photography of the property. There are many easy-to-use online 
geospatial information system (GIS) mapping programs and sources of aerial 
photography that are available to the public (appendix B.). Some of these are free 
resources and others require a small fee.  The use of either online or printed maps is 
suitable for the purposes of this methodology.  

 
2) Determine the boundaries of the property or project area considered for management. 

This can be done by bringing in a parcel layer, a digital property boundary file, into an 
online mapping program. Sometimes these can be made available by your local county 
planning office or through other online sources. Remember that one property will often 
contain multiple parcels, especially for larger properties. If there are clear geographical 
constraints to the property, or the land manager is very familiar with the boundaries, 
these can be drawn in by hand.  

 
Remember to note the scale of any maps or aerial photographs used as this will be 
necessary in future steps when translating map inches to real distances on the ground. It 
is also beneficial to include features such as roads, streams, and major infrastructure. 
Find an example in Appendix C. 

 
Step 2: Identification of Management Units: 

It is recommended that land managers have an existing management plan for their forestland 
prior to the use of this tool. However, this step can be used to refine management units that 
have been previously existed.  
 
Identify areas for fuel reduction treatments and delineate unit boundaries. These will be high 
priority areas for treatment on the property, as well as any areas that might be considered for 
treatment in the future. Areas that are inaccessible or untreatable should not be included 
within the treatment units, as no fuel reduction work will occur in these areas. Management 
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units are generally large and can cover a wide range of vegetation types, geography, and stand 
conditions. The use of natural and manmade features is helpful for establishing management 
unit boundaries. Common features to use for these purposes include roads, streams, ridgelines, 
and even grasslands where they bisect forestland. Find an example map in Appendix D. 
 
Step 3: Stratification of Management Units into Forest Stands:  

Use a GIS mapping program, aerial photography and/or landowner knowledge to stratify the 
property’s forestland or project areas into defined forest stands according to the guidance 
below. A forest stand is a contiguous assemblage, or stand, of trees with relative uniformity in 
species composition, age, size, and density. Generally, a forest stand should be distinguishable 
from adjacent stands. Roads, skid trails, or landings should be included as part of the matrix of 
the identified stand. Building footprints should be excluded as they are not part of stand 
management and will not return to forest vegetation.  
 
Forest stands will be defined by a combination of species, size, and density classes. The stand 
types that result from this exercise will not be entered into the calculator; however, designating 
stands appropriately is critical for accurately determining vegetation classes in the calculator for 
any of the inventory methodologies. Additionally, stand stratification proves effective in helping 
the land manager think about differences in the structure and composition of forestland across 
their property. Find an example map in Appendix E. 

 
1) Consider the following definitions of stand characteristics and consult the table below 

(Table 1) to think about what elements might distinguish one stand from another. Using 
personal knowledge of the property, consult the map created in step one to outline 
possible stands and areas that might need more clarification.  
 
Species Class: The dominant overstory tree species that comprise a stand. Species class 
can be defined by the presence of one or more tree species.  

 
Size Class: The size of dominant overstory tree species. 

 
Canopy Cover: The density of a stand described by the relative closure of the canopy 
(i.e. How many openings there are in a stand to allow light to reach the forest floor). See 
Figure 4.  

 
2) Walk through all forestland on the property and write down details of stand 

characteristics, including for the areas previously outlined. Using this information, 
determine if your previous assumptions were correct and adjust stand boundaries 
appropriately. Designate stands for all forested portions of the property or areas 
considered for management.  
 

3) The acreage of each stand will need to be determined for input into the calculator. This 
allows values modeled from plot data to be expanded and applied to the extent of 
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forestland under consideration. Underestimating acreage will provide smaller values 
than reality, while overestimating acreage will inflate values. Determining acreage can 
be accomplished by drawing polygons in a GIS mapping platform or through manually 
using an acre conversion tool for paper maps. 
 

It is common that stand characteristics will naturally vary within the stand. As a general rule, 
the minimum stratified stand should be 20 acres to avoid over-stratification. A smaller stratified 
stand is appropriate if justified by the presence of extreme variations in stand characteristics, 
however a stand shall not be smaller than five acres. 

 
 

Figure 7. Example of stand stratification using differences in stand type and location. 
 

Example: Stands in this example were stratified based on stand structure and composition. 
Treatment units were initially determined based on treatable areas of the property, and were 
delineated by the presence of roads, watercourses, and other features. The stand on the east 
side of the property (purple) was stratified based on stand condition. From the aerial imagery 
there is a clear distinction between the younger and older stands in the treatment unit. The 
treatment unit on the south side of the property (light blue) was stratified into two units, using 
a small watercourse as the boundary. Access is not possible in the south-eastern portion of the 
stand, so treatment only extends to a 400ft contour line (bottom right). Other treatment units 
on the property were stratified based on differences in forest type, with existing forest roads 
providing defined boundaries. 
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Figure 8. Breakdown of vegetation 
class components. In this case, the 
vegetation class shows a moderately 
dense Redwood/Douglas-fire stand 
with an overstory of mostly large 
trees. The stand also has a dense 
Conifer/Hardwood understory. 

 

5.2 Inventory Assessment through Forest Vegetation Classification Methodology 

This methodology allows land managers to directly enter vegetation classes into the Redwood 
Region Greenhouse Gas Calculator Tool. This methodology assumes that the land manager has 
a high degree of familiarity with the principles of forest management and is knowledgeable of 
the structure and composition of their forested land. Qualified land managers can use this 
methodology to efficiently produce estimates of biomass and carbon in their forest stands and 
the net greenhouse gas benefit from fuel reduction treatments, precluding the necessity of 
cruising inventory plots. This methodology has low confidence - it produces the same 
vegetation classes as the standard inventory; however, the accuracy of the correct vegetation 
class may not be as accurate as if plots were sampled. 

This methodology is not recommended for landowners without extensive forestry or natural 
resource related experience. 

 

Methodology 

Step 4: Understanding the Components of Vegetation Classes 

Each forest stand will be given a vegetation class that will then be entered into the tool. These 
stand vegetation classes that describe overstory and understory elements are based on the 
following defined categories: dominant species group, overstory size class, overstory density 
class, understory species class, understory size class, and understory density class. This 
component of the inventory methodology should not be confused with the process used to 
stratify the forest land based on stand type (step 3). While incorporating similar variables, the 
system used for determining vegetation classes uses a finer scale and is more complex (while 
there are 36 possible stand types in step 2, there are 480 possible vegetation classes). The 
overstory vegetation classes are based on a species identifier, a size class identifier, and a 
density identifier. In some cases, an understory class is also assigned and consists of the same 
identifiers (species, size, density), although the rules are simplified for the understory 
determination. Familiarize yourself with the following classes and how to determine them in 
the field. 
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Table 11. Overstory density class reference table. 

 

Overstory Classes 

Dominant Species Group: 

The dominant species group is defined by the species, or group of species, that occupies greater 
than 50% of the basal area of the stand. 

 
Table 9. Descriptions of dominant species groups and the associated vegetation class codes. 

 

Overstory Size Class: 

The overstory size class identifier is determined first by estimating 
the proportion of trees that fall into each of the designated size 
classes (Table 3). Starting from the largest size class observed, sum 
the proportions of trees held in each size class in descending order. 
Once the total proportion of summed trees equals 50% of total 
trees, the size class will be set to the last size class summed. For 
example, if 25% of trees are size class 6, 15% size class 5, and 15% 
size class 4, the set size class will be size class 4. 

 

Table 10. Size class ranges and the associated vegetation class codes.  

 

Overstory Density Class: 

The overstory density class is based on 
comparison to a reference table (figure 4). 
Based on the size class determined for the 
overstory, the determination of density is 
based on the point that the cumulative basal 
area that exists for the size class exceeds the 
values shown in the reference table. 

 



22 | P a g e  
 

Understory Classes 

Understory Species and Size Class: 

For the understory species class there are only two options, “Conifer/Hardwood Mix” or “No 
Understory”. There is also only one size class for the understory, 0-12”, so the code is 
automatically applied. If it is determined that there is no understory in the stand, that portion 
of the vegetation class code shall be left blank.  

 
Table 12. Descriptions of understory species and size classes and the associated vegetation class codes. 

Understory Density Class: 

If an understory size and species class is present, there are two options for determining 
understory vegetation density.  

 
Table 13. Description of understory density classes and the associated vegetation class codes. 

Step 5: Selecting Vegetation Classes in the Field 

Once you are familiar with how vegetation classes are determined, walk through the treatment 
units that have been stratified into forest stands and use the vegetation class reference guide 
(appendix F) to identify a vegetation type class for each stand. A vegetation class data form can 
be found in appendix G. to be entered into the Greenhouse Gas Calculator Tool. For stands that 
are relatively uniform, it may be only necessary to visit one or two locations within the stand 
for comparison. For stands that have a higher level of variation, it will be important to walk 
through more of the stand in order to establish the appropriate vegetation class.   

Step 6: Entering Vegetation Classes into the Redwood Region Greenhouse Gas Calculator Tool 

After vegetation classes have been established for all forested stands, it is time to enter this 
info into the Greenhouse Gas Calculator Tool. Please consult Section 3 of the Redwood Region 
Greenhouse Gas Calculator Toolkit Guide for more information.  
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5.3 Standard Inventory Methodology: 

The standard inventory methodology is designed as a simple inventory for non-specialized 
practitioners; however, some background experience or training is recommended in order to 
efficiently collect accurate inventory data. The use of this inventory will allow land managers to 
determine the appropriate vegetation class for a particular forest stand. The selected 
vegetation class will then produce estimates on forest stand carbon, biomass, basal area, trees 
per acre, timber volume, and other values all by species group and 6” size classes. 

Other Potential Uses: 

The inventory data collected can also be used by the land manager to get specific information 
about the individual stand using the Forest Vegetation Simulator (FVS) or other tools. Training 
and online resources for how to use FVS are available through the National Forest Service. This 
data may also be applicable when applying to other programs, such as the USDA’s 
Environmental Quality Improvement Program. 

 

Step 4: Understanding Plot Inventory Basics 

The act of conducting a forest inventory, or cruising, is one of the most common practices in 
forestry and is employed extensively in industry, for forestry research, and on private lands. 
Forest inventories establish what forestry resources are present, an essential step for planning 
and management.  

Since it is impractical to measure every tree in a stand, plot sampling allows information 
measured in a small area to be extrapolated out to the whole stand. The establishment of fixed-
radius plots is one of the many ways sampling is accomplished for these inventories. Fixed-
radius plots are circular plots set with a predetermined radius. The area of these plots is 
measured in fractions of an acre so that values can be easily expanded. For example, if there 
are 10 trees in a 20th acre plot, we know that there are 200 trees per acre. There will often be a 
size cut-off point for smaller trees. Since there are often many more small trees than large trees 
in a given area of forest, it's often too time consuming to measure all of these trees. Instead, 
foresters often establish a nested subplot to measure these trees. The sub-plot is also referred 
to as a regeneration plot, alluding to its usefulness in quantifying the establishment and growth 
of young trees. 

The example below calls for the establishment of 20th acre main plots and 100th acre nested 
subplots (figure 6). In cases with properties that have a very large land area, sampling so many 
plots will be difficult. In these cases it may be appropriate to use 10th acre plots. The radius for 
these plots is different, but the process is the same. Land managers who are well versed in 
forest mensuration may also opt to use variable radius plots. 
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Step 5: Designating Inventory Plot Locations 

In order to provide accurate data, forest inventories must be based on randomized plot 
locations or systematic plot locations with a randomized starting point. Since plot sampling 
takes a relatively small amount of data and extrapolates it out to the whole stand, it is critical 
that sampling be conducted absent of bias. Bias in sampling can emerge when plot locations are 
selected based on convenience, such as choosing to sample a sparse portion of a stand rather 
than a dense portion where it might be difficult to walk through or selecting plots only along 
trails or roads and not capturing plots in the interior of a stand. Bias can also be introduced 
when well-intentioned land managers wish to capture a resource valuable to them, such as a 
nice old tree or a favorite picnic spot. In these cases, sampling will produce results not 
representative of the stand, impacting the quality of the data collected and limiting its 
usefulness for future management and stewardship. 

1)  Before plot locations are selected, land managers must first decide how many plots 
they will need to measure. At least one plot should be measured for every 10 acres in a 
stand, however there should be at least 10 – 15 plots measured per stand, depending 
on the stand’s variability in terms of species, tree sizes, and densities. More plots may 
be needed if the analysis is intended to arrive at a desired level of statistical confidence. 
Plot level data is aggregated at the stand level, meaning that as more plots are 
measured, the accuracy of the data increases. Another useful metric to think about is 
sampling intensity, or what proportion of the stand is sampled relative to its size. Based 
on the one 20th acre plot per 10 acres standard used in this methodology, the sampling 
intensity would be 0.5%. Landowners should consult the stand acreage values 
determined in step 2 to determine the number of plots required. 

Figure 9. Schematic of a 20th acre fixed-radius plot. The plot radius is the distance from the plot center 
to the outside boundary of the plot. The nested sub-plot and its radius are also pictured. A table with 
various inventory plot radii is also pictured. 

Area Radius
100th ac 11.8 ft
25th ac 23.6
20th ac 26.3 ft
10th ac 37.2 ft
5th ac 52.7 ft
4th ac 58.9 ft

Plot Size Table
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Note: Stands that are relatively uniform across structure, composition, or size of trees 
might only need the minimum number of plots to generate accurate data; however, 
stands that exhibit a higher degree of variation may require more plots than the 
standard. Consult your notes from the stand stratification exercise in step 2 to refresh 
your memory. 
 

2) The process of plot selection will use the stand maps created in step 2. You will first 
need to scale distances on the ground to the map. First select a reference point for 
every stand that will be inventoried. Make sure to choose a location at the border of the 
stand that you can easily identify on the ground, such as part of a road, trail, steam, or 
other feature. On the stand map, construct a grid using the values from table 7. 
Assuming the map is oriented with north being the top of the page, use the reference 
point as the starting point and draw grid lines oriented with cardinal direction (north-
south, east-west). For a 20 acre stand grid spacing should be at least 5 chains (330 feet). 
East-west gridlines should be drawn 2.5 chains to the north and south of the reference 
point, and 2.5 chains to the north and south for the north-south grid lines. Continue 
drawing grid lines with a spacing of 5 chains until the whole stand is covered. The 
intersection of these lines will be the plot centers. If a plot center looks to be right on 
the boundary of the stand, it may be necessary to remove that plot from consideration 
to avoid sampling outside the boundaries of the stand (see note).  
 
Note: Since this inventory is intended for use in a tool that estimates metrics such as 
board feet and carbon, the use of walk-through plots or mirage plots is not necessary. 
Land manager intending to use this forest inventory methodology for potential timber 
valuation or forest carbon verification should use these more rigorous methods to avoid 
sample bias. 
 
The grid interval distance may need to be wider for larger stands to avoid yielding too 
many plots.  
 

 
 

Table 14. Reference values for establishing the plot selection grid. Adapted from Basic 
Forest Inventory Techniques for Family Forest Owners, Washington State University 
Extension, PNW63.0 
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Example: This forest stand 
is 85.5 acres. Due to its size, 
a 7x7 chain grid was used to 
establish an appropriate 
number of plots. The 
reference point, an 
intersection of two roads, 
was selected due to its 
easily identifiable location 
(circled location in upper 
left). At minimum there 
should be 9 plots for a 
stand of this size. 12 plots 
were systematically 
selected for this example. 4 
plots were excluded due to 
their proximity to other 
stands and forest roads. 

 

Figure 10. Example of plot selection using the grid method. 

 

Step 6: Locating Inventory Plots in the Field 

Locating plot centers in a forest can be a challenging exercise. There are mobile mapping 
platforms that can be used; however, these instructions will demonstrate how to locate plots 
manually. To complete this step, you will need to have a compass and learn how to pace 
distances. 

Using a tape measure to determine distances can work well when distances are small, however 
when it comes to forestry this is often impractical for larger distances, especially through trees 
and brush. Instead, most foresters learn how to pace distances, that is measuring a distance in 
feet based on the number of steps you take. You can practice at home by measuring out a 66-
foot-long distance (1 chain) on your lawn, sidewalk, or driveway. A chain is an archaic unit of 
measurement; however, it continues to be used in fields such as forestry and surveying. Using a 
comfortable and standard pace, count the number of steps it takes you to walk the length of a 
chain. Every two steps equal one pace. For example, if it takes you 22 steps to pace one chain, 
you know that it will take 11 paces. Practice as many times as you need to establish your pace 
to chain ratio. The number of paces in a chain will be different for everyone, but what is 
important is that you know how many of your paces are in a chain. 
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1) Once you are ready to head into the forest, first locate the predetermined reference 
point for the stand determined in step 3. Using your stand map, plan a route to 
efficiently inventory all the plots in the stand. 
 

2) Using a compass, set an azimuth in the direction of your first plot. This will be in one of 
the cardinal directions. Pace the required distance to get to your first plot. Referring to 
the earlier example, if your first plot is 2.5 chains away, you know you will need to 
complete about 28 paces. The point where your foot lands on your last step will be the 
center of the plot. It is helpful to bring along colorful flagging or a stake to establish the 
plot center. 
 

3) It is always important to assess the vicinity for safety. If the plot is in a dangerous 
location, such as at the edge of a cliff, next to a bee’s nest or some other hazard, it may 
be necessary to offset the plot. To maintain the systematic sampling procedure, always 
have a prescribed offset procedure. For example, prior to starting inventory establish a 
procedure that will offset plots once chain perpendicular to the pacing direction. If this 
distance is insufficient, continue in the same direction ½ chain at a time.  
 

4)  When it is time to sample another plot, remember that the distance you will pace out 
will be twice as far as it took to get to the first plot from the reference point. If the plot 
has been offset, make sure you are pacing from the original plot location. 

 

Step 7: Measuring Plot-level Data 

Once you have located the plot center it's time to begin collecting plot level data. Like in all 
previous steps, accuracy counts. It will be important to review the different types of data that 
will need to be collected. There will be a variety of tools that will be used that may be 
unfamiliar, consider practicing with these beforehand to get a handle on how they work. 

1) The first step of plot sampling is to establish the boundaries of the inventory plot. For 
the 20th acre plot recommended in this inventory, the radius of the plot will be 26.3 
feet. Using a flexible tape staked at the plot center, walk out to the edge of the plot to 
assess the general area to be surveyed. This is a good step that helps avoid missing any 
trees. Eventually you can “train” your eye to measure only where there are trees close 
to the plot border which speeds this process up. 
 

2) Using the provided data form, begin to fill in the information on the top of the sheet. 
First record the name or number of the stand you are surveying. Additionally, each plot 
will receive a unique identifying number. Record this starting with “Plot 1”. It will also be 
important to record your name and the date the survey took place. Inventory records 
like these can prove useful later, even years down the road so it’s good to know when 
the inventory was conducted or who conducted it. 
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Main Plot Data 
 

3) The main plot is the full area of the 20th acre plot. The information collected here will be 
different than the information collected in the nested subplot, so read the following 
details carefully and learn how to successfully inventory the plot. A standard inventory 
data form can be found in appendix H. 

Only trees greater than 4 inches dbh will be recorded for the main plot. In this inventory 
there are no “border” trees, a tree is either inside the plot or outside of the plot. 
Sometimes a tree can be right on the edge, and it can be hard to tell if it's in or out. 
What matters is if the center of the tree is in the plot or not (figure 8). For these cases, 
run a flexible tape from the center of the plot to the edge of the tree facing the center 
of the plot. By taking half of the measured diameter of the tree you can add this length 
to the previously measured distance and see where the tree falls. For example, the base 
of a tree may be 25.5 feet from plot center, however if the diameter of the tree is 24 
inches, the center of the tree will actually be 26.5 feet from the center of the plot 
center, and it would be considered an out of plot tree. 

 

 
Figure 11. Schematic showing “in plot” and “out of plot” tree locations. Green trees are “in” while pink 

trees are “out”. 
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Tree Number: 
Every tree measured in the plot will be given a unique number. To make sure no trees 
are missed, start measuring trees in a clockwise direction by starting from a north 
compass azimuth. 
 
Species: 
The species of each tree measured will have to be recorded. The modeling that makes 
up the backbone of the Greenhouse Gas Calculator Tool uses species specific attributes 
to model growth, biomass and other factors. There is a unique code for most species 
that can be found within the Redwood Region. Consult Table 8 for a complete list of 
species that can be input into the tool. Care shall be taken to only input the codes listed 
here, as the use of a different code will create an error in the database tool. For species 
not specifically listed here, they shall be recorded as “other conifer” or “other 
hardwood”. 
 

Species Code Common Name Scientific Name 

Conifer Species 

DF Douglas-fir Pseudotsuga menziesii 
RW coast redwood Sequoia sempervirens 
GF grand fir Abies grandis 
WH western hemlock Tsuga heterophylla 
PP ponderosa pine Pinus ponderosa 
BP bishop pine Pinus muricata 
OC Other conifer   

Hardwood Species 

TO tanoak Lithocarpus densiflorous 
GC giant chinquapin Chrysolepis chrysolphylla 
MA Pacific madrone Arbutus menziesii 
LO coast live oak Quercus agrifolia 
BO California black oak Quercus kelloggii 
CY canyon live oak Quercus chrysolepsis 
CL California-laurel Umbellularia californica 
RA red alder Alnus rubra 
EU Eucalyptus Eucalyptus Spp. 
OH Other hardwood   

 
Table 15. Unique species codes used in the Redwood Region Greenhouse Gas Calculator.  
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Dbh: 
The process of measuring tree diameter is standardized across industry and research. 
Diameter at breast height, or dbh, involves taking the diameter of a tree at 4.5 feet 
above the ground on the uphill side of the tree. Trees, like people, are always slightly 
different. There are a variety of growth forms that make measuring dbh challenging. 
Consult the standard inventory reference guide in Appendix J for examples of common 
ways of measuring dbh on irregular trees. While there are multiple tools used to 
measure dbh, the most efficient and most appropriate for this methodology is a 
woodland stick, or Biltmore stick (Figure 8). Dbh will be recorded as 2-inch size classes. 
For example, a tree that is 7.3 inches in diameter will be an 8-inch tree These tools are 
adequate for this type of inventory. 
 

 
Figure 11. Sampling a tree’s dbh with a Biltmore stick. 

Status: 
The status of a tree refers to if it is alive or dead at the time of inventory. Live trees are 
living trees with green foliage and receive the code “1”. Dead trees or snags can be 
identified by having no branches or a canopy of only brown foliage. These trees receive 
the code “6”. Some trees may have some brown foliage but are not dead at the time of 
surveying, these should still be considered living trees. For a tree to be counted as a 
snag it should be at least 15 feet tall, otherwise the tree should not be counted at all. 
 
Notes: 
The notes section is a useful place to record any information that might prove beneficial 
to know later. This can include noting evidence of insect or disease damage on 
individual trees or comments about the condition of the stand.  
 
Nested Subplot Data 
 
The data collected in the 100th acre nested sub-plot or regeneration plot is like that of 
the main plot. The main difference is that individual trees are not listed, rather they are 
clumped together based on species and size class. This is because there often many 
trees in the sub plot and tracking them all individually is not necessary or efficient. All 



31 | P a g e  
 

trees under 4 inches dbh are measured in this plot. This means that any tree measured 
has to be at least 4.5 feet tall. 
 
Species: 
Much like in the main plot, subplot trees receive a species code (appendix I). 
 
Tally: 
Using the “box tally” method, count the number of trees that are of the same species in 
the subplot. 

Once the final information has been collected on the data form, review the form to see 
if any information has been missed. It will be very difficult to retrieve missed 
information at a later date. Likewise, forgotten forestry equipment may be difficult to 
locate if left on the plot. After all these steps have been completed, it’s time to move on 
to the next plot. Referring to the instructions from step 4, navigate to the next plot in 
the stand. 

 
Figure 12. Example plot data.  

Step 8: Entering Inventory Data into the Redwood Region Greenhouse Gas Calculator Tool 

After inventory data has been collected for all plots, transfer data from the plot sheets into the 
“Plot Data Form” in the Redwood Region Greenhouse Gas Calculator Tool. Consult Section 3 of 
the Redwood Region Greenhouse Gas Calculator Guide for more information. 

 

  



32 | P a g e  
 

APPENDIX A. ADDITONAL FOREST MANAGEMENT RESOURCES 
 

University of California Cooperative Extension (UCCE) Forest Stewardship Series 

Workshops: UCCE hosts a series of Forest Stewardship workshops around California with the goal of 
helping landowners and land managers develop forest management plans to increase the resilience of 
their forestland. 

https://ucanr.edu/sites/forestry/Forest_Stewardship/ForestStewardshipWorkshops/ 

Publication: UCCE offers a free 25-part online publication series to provide landowners and land 
managers with a comprehensive source of information pertinent to the management and enjoyment of 
their lands.  

https://anrcatalog.ucanr.edu/pdf/8323.pdf  

North Bay Forest Improvement Program (NBFIP) 

NBFIP is a new cost-share incentives program for Mendocino, Lake, Sonoma, and Napa Counties. This 
Program, run by the Rebuild Northbay foundation, the RCDs of Mendocino Lake, Sonoma, and Napa 
Counties, and the Clear Lake Environmental Research Center provides funding for wildfire risk mitigation 
and fuels reduction. This program can also provide resources for free technical assistance in Mendocino 
and Lake Counties. Consult the program website below for more information: 

https://afterthefireusa.org/our-programs/before-the-fire/nbfip-intro/  

 

 

APPENDIX B. RESOURCES FOR FORESTLAND MAPPING 
 

Cal Topo Offers free and subscription mapping resources. Follow the website below for more 
information: 

https://caltopo.com/about/   

https://ucanr.edu/sites/forestry/Forest_Stewardship/ForestStewardshipWorkshops/
https://anrcatalog.ucanr.edu/pdf/8323.pdf
https://afterthefireusa.org/our-programs/before-the-fire/nbfip-intro/
https://caltopo.com/about/


Bureau of Land Management, Esri, HERE, Garmin, USGS, EPA, USDA
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APPENDIX F. INVENTORY ASSESSMENT THROUGH FOREST VEGETATION 
CLASSIFICATION REFERENCE GUIDE 
  



Date:

Stand ID Dominant Species Group Size Class Density Class Species and Size Class Density Class

Understory VegetationOverstory Vegetation

Vegetation Class



1/20th Acre Plots (26.3') - Trees > 4" DBH
1/100th Acre Plots (11.8') - Trees < 4" DBH

    Stand: ____________ Date: _____________     Stand: ____________ Date: _____________
    Plot No: ____________     Plot No: ____________

Species Size Class Tally REGEN Species Size Class Tally Species Size Class Tally REGEN Species Size Class Tally

Tree No. Species DBH Status Tree No. Species DBH StatusNotes Notes
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APPENDIX I. STANDARD INVENTORY REFERENCE GUIDE 
 

 

 

Area Radius
100th ac 11.8 ft
25th ac 23.6
20th ac 26.3 ft
10th ac 37.2 ft
5th ac 52.7 ft
4th ac 58.9 ft

Plot Size Table
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