APPENDIX A

VEGETATION SAMPLING METHODS AND RECLAMATION
SUCCESS STANDARDS FOR SURFACE COAL MINING OPERATIONS

Introduction

Procedures specified in this document are required for surface coal mining operators per its
reference in Chapter 2, Section 2(a)(vi)(C) of the WDEQ/LQD Rules and Regulations.
Permission for significant departures from this Appendix should be requested by formal proposal
to the Division. Proposed alternatives will be evaluated by the state and federal authorities prior
to approval and implementation. Alternative methods which are equally acceptable to those
recommended in this Appendix will be given due consideration.

This document outlines acceptable procedures for generation, analysis and presentation of
vegetation data and revegetation practices to assist a permit applicant with respect to the permit
application requirements of W.S. § 35-11-406(a)(vii), (b)(i) and (b)(iii), Sections 2(a)(vi)(A) &
(B), 2(a)(vi)(C), and 2(b)(iv)(C) of Chapter 2 of LQD Rules and Regulations and Sections
2(a)(i), 2(a)(ii), 2(d)(i) through (xiv) of Chapter 4 of LQD Rules and Regulations. The
description of lands not previously permitted should be in accordance with methods specified in
this document or in accordance with an approved alternative. Renewal applications may utilize
vegetation baseline data collected using earlier approved methods if the results are part of the
currently approved mine permit.

Some of the introduction is revised and included in Chapter 2 Section 3(a).

The type and amount of vegetation information required for mining permit applications may be
modified depending upon:

a. The type of land disturbed and/or the type and acreage of disturbance.

b. The size of the permit area.

This information is revised and included in Chapter 2 Section 3(b)
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General Inventory Procedures

These procedures constitute an acceptable premining vegetation inventory. Other
methods and types of inventories may be acceptable if they meet or exceed the
objectives of this appendix. Failure to receive prior approval for alternative procedures
may cause significant delays during permit review, and rejection of the sampling
methods and procedures if these do not result in an equivalent data base. WDEQ/LQD
strongly encourages cooperative interactions among the regulatory authority, prospective
applicants and consultants to prospective applicants during the design and execution of
baseline inventories and preparation of permit applications.

This section is moved, with revision, to Chapter 2 Section 3(a).

A. Mapping of Plant Communities

The plant communities or vegetation types of the entire permit area shall be
delineated on an aerial mosaic photograph or topographic base map. The mapping
should be extended to adjacent areas (0.8 km) on all sides of the permit area
boundary or study area boundary. This suggested extension beyond the permit area
applies only to mapping of community types. This suggestion does not refer to
sampling of areas outside the permit area.

The LQD does not recommend the use of SCS range sites for the mapping of
premining plant communities. The range site concept does not facilitate practical
units for reclamation purposes.

The map scale should be between 1:4,800 and 1:10,000 (approximately 1 inch equal to
400-700 feet).

The vegetation map should clearly and accurately show all appropriate legend
information outlined under the heading "Maps" in WDEQ/LQD Guidelines No. 6 or 6A.
In addition, the vegetation map should identify all sample locations, accurately locate all
Control Areas (CONA) (See Glossary), identify and describe the type and extent of all
existing disturbances and identify all areas to be affected by mining and associated
activities, including access roads, railroad spurs, etc.

This section is moved with revision to Chapter 2 Section 3(c).
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A 3 1/2" x 5" (or larger) photograph or a 2-3 frame panoramic sequence showing the
general features of each community type and its representative CONA should be
provided in the vegetation report. Photocopies of photographs are not acceptable. The
location of all photographs should be noted on the vegetation map.

This section is moved with revision to Chapter 2 Section 3(j)(iv).

Compiling a Plant Species List

The applicant should compile a list of the vascular plants of the permit area, including
plant species observed but not actually recorded during sampling. The species list
should be field checked and updated at least once a month from April through September
during the field season when baseline sampling is performed. Regional and seasonal
phenological processes should determine the actual compilation time period.

The plant species should be listed by scientific binomial and common name under life-
form categories. Suggested categories include annual grasses, perennial grasses, grass-
like species, forbs, succulents, full shrubs, subshrubs and trees.

The applicant should list the literature and/or personnel contacted for identification of
plant species and note the location of any herbarium samples collected during the
baseline inventory. A specimen of the following may be requested to confirm its
occurrence:

any plant of special concern (Appendix 1V).

any species which is similar to a plant of special concern;
any species not previously recorded in Wyoming.

any species out of its known range.

NS

The applicant should specifically note any plants of special concern (Appendix 1V)
which occur on or adjacent to the permit area.

This section is moved with revision to Chapter 2 Section 3(i).
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sqeam—me%#—pessrble Cropland need not be sampled for any of the

vegetation parameters outlined in Section I.B. However, some vegetation
sampling of pasturelands and haylands may be appropriate. It is strongly
recommended that the applicant contact LQD during the initial planning stages
of the proposed vegetation inventories to discuss appropriate sampling
procedures relative to these land units.

This section is moved with revision to Chapter 2 Section 3(m).
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Control Area means a land unit which is representative, in terms of physiography, soils,
vegetation and land use history, of a plant community affected by mining activities. The
representative nature of the Control Area is verified by subjective (nonstatistical)
comparison of its qualitative and quantitative characteristics to similar information from
the plant community it typifies.

Quantitative premining and postmining vegetation data from the Control Area are used
to mathematically adjust premining affected area data for climatic change. These
adjusted data are directly compared by statistical procedures (confidence level of 80%, a
= 0.2) to data from a reclaimed vegetation type when evaluating revegetation success for
full bond release. Qualitative data are compared by standard procedures agreed to by the
applicant or permittee and LQD.

The definition for Control Area is relocated to chapter 1, listed as a
subsection under the definition for “Reference Area”.

Reference Area means a land unit which is representative, in terms of physiography,
soils, vegetation and land use history, of a plant community affected by mining
activities. The representative nature of the Reference Area is verified by statistical
comparison (confidence level of 90%, o = 0. 1) of its absolute values of % vegetation
cover, % total ground cover and total herbaceous production to similar data from the
plant community it typifies. Species composition and species diversity are subjectively
(nonstatistically) evaluated.

Quantitative postmining vegetation data from the Reference Area are directly compared,
by standard statistical procedures (confidence level of 80%, a = 0.2), to data from a
reclaimed vegetation type when evaluating revegetation success for full bond release.
Qualitative data are compared by standard procedures agreed to by the applicant or
permittee and LQD.

The definition for Reference Area is relocated to chapter 1.

Note: The following is a special kind of reference area that can be utilized by the
operator.
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Extended Reference Area means all the undisturbed portions of a vegetation type which
has experienced disturbance by mining activities. The representative nature of the
Extended Reference Area is verified by evaluation of vegetation mapping procedures,
the adequacy of premining vegetation data, soils data, physiography and land use history
information.

Postmining quantitative vegetation data from the Extended Reference Area are directly
compared by standard statistical procedures (confidence level of 80%, a = 0.2), to data
from a reclaimed vegetation type when evaluating revegetation success for full bond
release. No mathematical adjustment for climatic change is made. Qualitative data are
compared by standard procedures agreed to by the applicant or permittee and LQD.

The definition for Extended Reference Area is relocated to chapter 1, listed as a
subsection under the definition for “Reference Area”.

Comparison Area means a land unit which is representative, in terms of physiography,

soils, vegetation and land use history, of a premining plant community from which no
vegetation data were collected prior to disturbance. The representative nature of the
Comparison Area may be validated by a subjective field reconnaissance of the site or by
subjective evaluation of vegetation data generated by a sampling program. The
establishment procedures should be agreed to by the permittee or applicant and the LQD
prior to establishment.
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Postmining quantitative data from the comparison area are directly compared, by
standard statistical procedure (confidence level of 80%, o = 0.2), to data from a
reclaimed vegetation type when evaluating revegetation success for full bond release.
No mathematical adjustment for climatic change is made. Qualitative data are compared
by standard procedure agreed to by the permittee or applicant and LQD.

A Comparison Area should be at least two (2) acres in size and should be managed in a
fashion which will not cause significant changes in the vegetation parameters used to
evaluate revegetation success. The permittee or applicant should establish and request
approval of the Comparison Area at least two (2) years prior to an anticipated request for
full bond release.

The definition for Comparison Area is relocated to chapter 1, listed as a subsection
under the definition for “Reference Area”.
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B. Seed Mixtures

After choosing the postmining land uses and considering the dominant postmining
topographic features and landowner desires, the applicant should develop different seed
mixes which will accommodate the postmining land uses and differences in soils,
moisture conditions, exposures etc. on the postmining landscape. Also, considering seed
availability, growth form, seasonal variety and prevailing dominant species, each
proposed seed mixture should:

Requirements for seed mixtures are in Chapter 2 Section 6(b)(iii)(E).

1. contain no fewer than four (4) herbaceous species, unless a proposed land use
(e.g. managed hayland or pastureland) requires fewer species;

2. contain the native dominant herbaceous species which support the postmining
land uses;

3. if needed, contain additional species native to the region which support the
postmining land uses;

4. contain naturalized, introduced species only if additional herbaceous species are
needed, or if suitable, native species are a unavailable or if naturalized species
are superior for a specialized land use (e.g. managed hayland or pastureland);

This section is moved with revision to Chapter 2 Section 6(b)(iii)(E)(V).

5. contain full shrub and/or subshrub species when these species will support the
postmining land uses. To increase postmining species diversity and establish
shrub mosaics, shrub mixtures should be developed and seeded separately from
the herbaceous mixtures (see Coenenberg, 1982);

This section is moved with revision to Chapter 2 Section 6(b)(iii)(E)(VII).

6. contain native forb species if natural reinvasion of forbs will be limited by site-
specific conditions.
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For coal operators, seed mixtures for all postmining communities which will be jointly
used by livestock and wildlife should include full shrub and/or subshrub species.

The proposed postmining location of each seed mixture should be illustrated on a
postmining contour map.

This section is relocated to Chapter 4 Section 6(b)(iii)(E)(IX).

i MY{C)-and-Chapter4- e sATALY OLH e-0 Y
on-aH-reclaimed-tands—unless specific permission is granted for not using mulch.
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Chapter 2, Section 6(b)(iii)(F) retains the provision that operators may request approval
from the Administrator to eliminate mulching from specific areas.

g g

D. Husbandry Practices

The applicant should clearly discuss the postmining husbandry practices it expects to use
on revegetated communities. The bonding period usually begins after the permittee has
completed fertilizing, seeding, irrigation or other work to ensure revegetation, Chapter 4,
Section 2(d)(x); W.S. § 35-11-423(a).

Chapter 4, Section 2(d)(xiii) requires that newly seeded areas must be protected from
livestock grazing for a minimum of two (2) years or until the plant community is capable
of renewing itself under proper management practices. The newly seeded areas may be
protected by fencing or other management practices which meet the intent of this
statutory provision.

Acceptable husbandry practices are described in detail in Chapter 4 Section

2(d)()(M).

£ - . :
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VIII. Testing Adequacy of Reclamation

The Reclamation Plan should contain a discussion of the applicant's proposed methods
for evaluation of revegetation success. The discussion should address all qualitative and
quantitative success standards.

The operator is required to submit a plan for measurement of revegetation success in the
Reclamation Plan. The details of these requirements are in Chapter 2 Section 6(b)(iv).
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E. Evaluation of Shrub Density

This section on the shrub density standard is moved to Chapter 4, Appendix 4-2.
Introduction

All land affected after August 6, 1996, excluding cropland, pastureland or treated
grazingland as defined in Chapter 1 shall be considered eligible land subject to the standard.
Except where a lesser density is justified by premining conditions, at least 20 percent of the
eligible land shall be restored to shrub patches supporting an average density of one shrub
per square meter (Chapter 4, Section 2(d)(x)(E)).

The postmining areal extent of shrub patches and specific shrub density(ies) shall be based
on the original premining shrub densities in each vegetation community and the percentage
each community contributes to the total eligible land existing in the original permit area and
any lands added to the permit area through the amendment process.

Premine community(ies) identified and sampled during the baseline studies shall serve as the
target for bond release unless otherwise approved by the Administrator.

For bond release purposes, the average postmine total density and species specific

density(ies) shall be at least 90 percent of the calculated criteria for the applicable standard.

CALCULATING THE REQUIRED POSTMINE DENSITY AND SPECIES COMPOSITION
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In order to calculate density and composition, the following must be identified:
1. Areal extent and premining total density of eligible land by vegetation community;
2. Relative density for each species;
3. Dominant premine species which then becomes the target postmine species;
4. Density of target postmine species using the formula D[1/(N + 1)]; .
5. Allowable density of postmining residual species; and

6. Acceptable residual species.

D is the postmining total shrub density. When D is less than 1.00, the density of the
target postmining species is reduced proportionately. N is the number of primary
premining shrub or subshrub species.

Table 3: Identification of available options

Option Identification PREMINE
I Reduced permit-wide full shrub standard | <20% @ > 1/M?
I Permit-wide full shrub standard >20% @ > 1/M?

i Community-specific full shrub standard No restrictions

v Community-specific full and subshrub No restrictions - add
standard subshrubs

The operator shall select one option only for bond release purposes within each permit or
amendment area.

Option I: Permit-wide full shrub density standard; reduction in areal extent; composition
based on premining full shrub density only (see Figure 1 for an illustration of this Option).
For bond release purposes, no more than two separate acreage/density standards shall be
used.

1. Reductions in areal extent and shrub density shall be appropriate when the
premining vegetation community(ies) supporting at least one shrub per square meter
comprised less than 20 percent of the eligible land. The percentage this community
contributed to the total eligible land would then become the percentage of the
postmining landscape that is required to support one shrub per square meter. The
remainder of the postmining 20 percent areal extent of shrub patches shall be
required to support shrubs at a density equalling the next highest density existing in
a premining community.
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Compute the relative premining dominance of full shrub species based on a
weighted average of the percent areal extent of all vegetation communities and their
associated full shrub species present within the eligible land. In this instance, one
shrub patch seed mixture will be developed for the entire 20 percent areal extent.

From the information calculated in step 2. above, identify the dominant premine full
shrub species. This species then becomes the target postmine species within the
postmine shrub patches.

Compute the minimum density that the postmining target shrub (identified in step 3.
above) must meet in order to achieve bond release under the standard. This is
accomplished by applying the following equation:

D[1/(N + 1)]

D is the postmining total shrub density (D is always < 1.00). N is the number of
primary shrub species existing in the premining communities as identified in step 2.
above. Primary shrub species shall be defined as full shrub species which comprise
at least 10 percent of the relative density of full shrubs.

All primary shrub species shall be included in the shrub patch seed mixture.

The postmining residual density is calculated by subtracting the minimum required
density of the target species from the total required density.

Residual density may be comprised of any premining primary species and any other
approved full shrub species. In addition, the following subshrub species may be
counted towards up to one half of the residual density.

Artemisia frigida fringed sagewort
Atriplex gardneri/gordonii Gardners saltbush
Ceratoides lanata winterfat
Artemisia pedatifida birdfoot sagewort
Artemisia spinescens bud sagewort
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For a hard copy of Figure 1: Tables 1 and 2 please refer to the copy on file
with the Secretary of State or with the Wyoming Department
of Environmental Quality.

For an electronic coi)_y of these tables please contact
the Land Quality Division at 777-7757.
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For a hard copy of Figure 1: Table 3 please refer to the copy on file with the
Secretary of State or with the Wyoming Department of
Environmental Quality.

For an electronic copy of this table, please contact
the Land Quality Division at 777-7757
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Option 1I: Permit-wide full shrub density standard, no reduction in areal extent or density,
composition based on premining full shrub density only (see Figure 2 for an illustration of
this Option).

1.

If 20 percent or more of the premine eligible land supports at least 1 shrub per
square meter, no reduction in shrub density or areal extent shall be permitted.

Compute the relative premining density of full shrub species based on a weighted
average of the percent areal extent of all vegetation communities and their
associated full shrub species present on eligible land. In this instance, one shrub
patch seed mixture will be developed for the entire 20 percent areal extent.

From the information calculated in step 2. above, identify the dominant premine full
shrub species. This species then becomes the target postmine species within the
postmine shrub patches.

Compute the minimum density that the postmining target shrub (identified in step 3.
above) must meet in order to achieve bond release under the standard. This is
accomplished by applying the following equation:

D[L/(N + 1)]

D is the postmining total shrub density (D is always < 1.00). N is the number of
primary shrub species existing in the premining communities as identified in step 2.
above. Primary shrub species shall be defined as full shrub species which comprise
at least 10 percent of the relative density of full shrubs.

All primary shrub species shall be included in the shrub patch seed mixture.

The postmining residual density is calculated by subtracting the minimum required
density of the target species from 1.00.

Residual density may be comprised of any premining primary species and any other
approved full shrub species. In addition, the following subshrub species may be
counted towards up to one half of the residual density.

Artemisia frigida fringed sagewort
Atriplex gardneri/gordonii Gardners saltbush
Ceratoides lanata winterfat
Artemisia pedatifida birdfoot sagewort
Artemisia spinescens bud sagewort
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For a hard copy of Figure 2: Tables 1 and 2 please refer to the copy on file
with the Secretary of State or with the Wyoming Department of
Environmental Quality, Land Quality Division.

For an electronic copy of Tables 1 and 2, please contact
the Land Quality Division at 777-7757.
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For a hard copy of Figure 2: Table 3 please refer to the copy on file with the
Secretary of State or with the Wyoming Department of
Environmental Quality, Land Quality Division.

For an electronic copy of Table 3, please contact
the Land Quality Division at 777-7757.
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Option I11: Community-specific full shrub density standard (see Figure 3 for an illustration of
this Option)

1.

Each eligible premining vegetation community serves as the basis for developing
the required postmine density and areal extent. The percentage each community
contributes to the total eligible land is multiplied by 20 percent to establish the
number of acres required on the postmining landscape. The average number of full
shrubs each community supported premine serves as the postmine average density
for that particular community.

Compute the relative premining dominance of all full shrub species within each
eligible vegetation community. In this instance, one shrub patch seed mixture will
be developed for each eligible vegetation community.

From the information calculated in step 2. above, identify the dominant premine full
shrub species within each eligible vegetation community. This species then
becomes the target postmine species within a particular shrub patch corresponding
to a specific vegetation community.

Compute the minimum density that the postmining target shrub (identified in step 3.
above) must meet in order to achieve bond release under the standard. This is
accomplished by applying the following equation:

D[L/(N + 1)]

D is the postmining total shrub density (D is always < 1.00). N is the number of
primary shrub species existing in the premining communities as identified in step 2.
above. Primary shrub species shall be defined as full shrub species which comprise
at least 10 percent of the relative density of full shrubs.

All primary shrub species shall be included in the respective shrub patch seed
mixtures.

The postmining residual density is calculated by subtracting the minimum required
density of the target species within each vegetation community from the total
required density for that community.

Residual density may be comprised of any premining primary species and any other
approved full shrub species. In addition, the following subshrub species may be
counted towards up to one half of the residual density within each community.

Artemisia frigida fringed sagewort
Atriplex gardneri/gordonii Gardners saltbush
Ceratoides lanata winterfat
Artemisia pedatifida birdfoot sagewort
Artemisia spinescens bud sagewort
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For a hard copy of Figure 3: Tables 1 and 2 please refer to the copy on file
with the Secretary of State or with the Wyoming Department of
Environmental Quality, Land Quality Division.

For an electronic copy of Tables 1 and 2, please contact the
Land Quality Division at 777-7757.
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Option 1V: Community-specific full shrub and approved subshrub density standard (see
Figure 4 for an illustration of this Option)

1.

Each eligible premining vegetation community serves as the basis for developing
the required postmine density and areal extent. The percentage each community
contributes to the total eligible land is multiplied by 20 percent to establish the
number of acres required on the postmining landscape. The average number of full
shrubs and approved subshrubs each community supported premine serves as the
postmine average density for that particular community.

The following are the approved subshrubs which shall be included in calculating the
premining density within each community:

Artemisia frigida fringed sagewort
Atriplex gardneri/gordonii Gardners saltbush
Ceratoides lanata winterfat

Compute the relative premining dominance of full shrub and approved subshrub
species within each eligible vegetation community. In this instance, one shrub patch
seed mixture will be developed for each eligible vegetation community.

From the information calculated in step 2. above, identify the dominant premine full
shrub or approved subshrub species within each eligible vegetation community.
This species then becomes the target postmine species within a particular shrub
patch corresponding to a specific vegetation community.

Compute the minimum density that the postmining target shrub/approved subshrub
(identified in step 3. above) must meet in order to achieve bond release under the
standard. This is accomplished by applying the following equation:

D[L/(N + 1)]

D is the postmining total shrub density (D is always < 1.00). N is the number of
primary shrub/approved subshrub species existing in the premining communities as
identified in step 2. above. Primary shrub/approved subshrub species shall be
defined as full shrub/approved subshrub species which comprise at least 10 percent
of the relative density of full shrubs. However, in order to be considered a primary
species, fringed sagewort must comprise at least 20 percent of the relative
shrub/approved subshrub composition.

All primary shrub/approved subshrub species shall be included in the respective
shrub patch seed mixtures.

The postmining residual density is calculated by subtracting the minimum required

density of the target species within each vegetation community from the total
required density for that community.
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Residual density may be comprised of any premining primary full shrub/approved
subshrub species and any other approved full shrub species. In addition, the
following subshrub species may be counted towards up to one half of the residual
density within each community.

Artemisia frigida fringed sagewort
Atriplex gardneri/gordonii Gardners saltbush
Ceratoides lanata winterfat
Artemisia pedatifida birdfoot sagewort
Artemisia spinescens bud sagewort
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For a hard copy of Figure 4: Tables 1 and 2 please refer to the copy on file
with the Secretary of State or with the Wyoming Department of
Environmental Quality, Land Quality Division.

For an electronic copy of Tables 1 and 2, please contact the
Land Quality Division at 777-7757.
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A complete proposal for evaluation of postmining shrub density should include:

1. A commitment to provide a brief history of the methods employed to implant shrubs
and the husbandry practices specifically related to shrub establishment and
maintenance.

2. Methods to identify shrub patches and to determine their areal distribution and extent.

3. Proposed sampling methods for the determination of shrub density within the patches.
This discussion should include number of samples.

4. Proposed methods for documenting the presence and distribution of shrub species on
all other lands jointly used by livestock and wildlife.

F. Summary

The major components of a complete proposal for evaluation of revegetation success shall be
presented in the Reclamation plan and shall include:

The required components for evaluation of revegetation success are detailed in Chapter 2
Section 6(iv). Parts of this section are retained in Chapter 2.

1.

2.

4.

A commitment to provide a brief discussion of the reclamation practices used on each
reclaimed area, including the seed mix applied, any husbandry practices used (e.g.,
interseeding, biocide application, grazing practices, etc.) and the land management
practices applied.

A commitment to describe the procedures used to define the boundaries of each
reclaimed area, including any combinations of different age classes of reclaimed
areas.

Presentation of the methods used to define the vegetational composition of each
reclaimed area, such that the proper CONA may be chosen. Two approaches seem
apparent:

a. The composition may be determined by a thorough, qualitative field
reconnaissance. Qualitative means the use of methods which do not
involve point sampling procedures as discussed in Section I1.A.

b. The composition may be determined by standard, point sampling
techniques. These data would subsequently be used in the direct evaluation
of revegetation success.

Specification of the actual methods employed for each vegetation parameter. The
sampling procedures should use standard methods and should be based upon standard
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procedures for the choice of sample locations. Clearly, the same methods must be
used on the reclaimed areas and CONA or REFA.

Specification of the number of samples to be taken for each parameter from the
reclaimed areas and CONA. Several options are available:

a. The applicant may employ the sample adequacy procedures of Appendix
A, as qualified by maximum and minimum sample numbers.

b. The applicant may employ other standard, statistical tests for assessing
sample adequacy.

Specification of the statistical methods proposed for the comparison of quantitative
vegetation parameters.

Specification of qualitative or quantitative (or a combination thereof) methods to
assess the success standard that species diversity and species composition are capable
of supporting the postmining land uses.

Specification of methods to assess the establishment of suitable postmining wildlife

habitat, including assessment of the quantitative and qualitative aspects of wildlife
habitat.
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Area Area Areas
Total Total % of Total
Acres Acres Area Acres
—grassland
8-Agricultural —60-0 -484.9 106 —
9. Disturbed —59 1086 24 —
10.Reservoirs —04 —14 01 —
13156 45869 155
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Aster-adscendens 1.8 — 01 —
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Appendix VII - Glossary

"Adjacent Areas" means land located outside the permit area upon which air, surface water,

groundwater, fish, wildlife, or other resources protected by the Act may reasonably be
expected to be adversely impacted by mining or reclamation operations. Unless otherwise
specified by the Administrator, this area shall presumptively be limited to lands within one-
half mile of the proposed permit area.

This definition is already in Chapter 1.

"Baseline Vegetation Inventory"” is a vegetation sampling program executed prior to any
significant surface disturbance caused by proposed mining activities. The inventory will
provide a verbal and mental picture of the prevailing plant communities and will
quantitatively and qualitatively classify the different plant communities to the specifications
of Wyoming State Law.

This definition moved to Chaper 1.

"Comparison Area” means a land unit which is representative, in terms of physiography,
soils, vegetation and land use history, of a premining plant community from which no
vegetation data were collected prior to disturbance. The representative nature of the
Comparison Area may be validated by a subjective field reconnaissance of the site or by
subjective evaluation of vegetation data generated by a sampling program.  The
establishment procedures should be agreed to by the permittee or applicant and LQD prior to
establishment.

Postmining quantitative data from the Comparison Area are directly compared, by standard
statistical procedures (confidence level of 80%, o = 0.2), to data from a reclaimed vegetation
type when evaluating revegetation success for full bond release. No mathematical
adjustment for climatic change is made. Qualitative data are compared by standard
procedures agreed to by the applicant or permittee and LQD.

A Comparison Area should be at least two (2) acres in size and should be managed in a

fashion which will not cause significant changes in vegetation parameters used to evaluate
revegetation success.
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The definition for comparison area is moved to Chapter 1, as a subsection under
the definition for “Reference Area”.

"Control Area" means a land unit which is representative in terms of physiography, soils,
vegetation and land use history, of a plant community affected by mining activities. The
representative nature of the Control Area is verified by subjective (non-statistical)
comparison of its quantitative and qualitative characteristics to similar information from the
plant community it typifies.

Quantitative premining and postmining vegetation data from the Control Area are used to
mathematically adjust premining affected area data for climatic change. These adjusted data
are directly compared by statistical procedures (confidence level = 80%, o= 0.2) to data from
a reclaimed vegetation type when evaluating revegetation success for full bond release.
Qualitative data are compared by standard procedures agreed to by the applicant or permittee
and LQD.

A Control Area should be at least two (2) acres in size and should be managed in a fashion
which will not cause significant changes in the vegetation parameters used to evaluate
revegetation success.

The definition for control area is moved to Chapter 1, as a subsection under the
definition for “Reference Area”.

"Cool-Season Plant" is a species which grows and flowers during the spring. Its growth
usually slows or becomes dormant during the hotter, drier portions of the summer, but the
species may resume growth in the fall with the advent of cooler temperatures and available
soil moisture.

This definition moved to Chapter 1.

"Cover" is the proportion of the ground surface cloaked by a vertical projection of objects on
or above that ground surface. Cover is expressed as a percentage of a surface reference unit.
The following cover categories are of interest to LQD:

1. % litter and rock cover is the proportion of the ground surface overlain by dead
plant material and rock (defined as any stone or mineral matter at least one (1)
square centimeter in size).

2. % vegetation cover is the vertical projection of the general outline of plants
(ignoring minor gaps between branches and holes in the canopy) to the ground
surface.

3. % total ground cover is the sum of the cover values for % vegetation, % litter and
% rock.
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4. % bare ground is the proportion of the ground surface occupied by unvegetated
mineral soil.

This definition moved with revision to Chapter 1.
"Cropland” means land used for the production of adapted crops for harvest, along or in a
rotation with grasses and legumes, and includes row crops, small grain crops, hay crops,
nursery crops, orchard crops, and other similar specialty crops.

This definition moved to Chapter 1, and included under the “Land Use” definition.
"Density" is the number of individuals per unit area.

This definition moved to Chapter 1.

"Dominant” refers to the species with the greatest density relative to all other species
sampled.

This definition moved to Chapter 1.

"Extended Reference Area” means all the undisturbed portion of a vegetation type which has
experienced disturbance by mining activities. The representative nature of the Extended
Reference Area is verified by evaluation of vegetation mapping procedures, the adequacy of
premining quantitative and qualitative vegetation data, soils data, physiography and land use
history information.

Postmining quantitative vegetation data from the Extended Reference Area are directly
compared by standard statistical procedures (confidence level of 80%, o= 0.2) to data from a
reclaimed vegetation type when evaluating revegetation success for full bond release. No
mathematical adjustment for climatic change is made. Qualitative data are compared by
standard procedures agreed to between the permittee and LQD.

An Extended Reference Area should be managed in a fashion which will not cause
significant changes in vegetation parameters used to evaluate revegetation success.

The definition for extended reference area is moved to Chapter 1, as a subsection
under the definition for “Reference Area”.

"Forestry"” means land used or managed for the long-term production of wood, wood fiber, or
wood derived products.

This definition moved to Chapter 1.

"Full Shrub"” is a perennial woody plant which differs from a tree by normally being shorter
in height and by often having several stems arising near the base.
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This definition moved to Chapter 1.

"Grazing Exclosure" is a fence or other device utilized to prevent grazing by large herbivores
in order to more accurately estimate production of a land unit.

This definition moved to Chapter 1.

"Grazingland" includes rangelands and forest lands where the indigenous native vegetation is
actively managed for grazing, browsing, or may occasionally be cut for hay production.

This definition moved to Chapter 1, listed under the definition for “Land Use” ..
"Land Use" refers to the specific uses or management-related activities which a given unit of
land experiences. Land use is directly supported by, but not directly defined by the existing
plant communities. See definitions of cropland, pastureland, grazingland, forestry, or
appropriate discussion in LQD Rules and Regulations, Chapter 1, under "land use."

This definition moved to Chapter 1.
"Life Form" is a category of growth morphology which appears to have some adaptive
significance. Examples of life forms include trees, full shrubs, sub-shrubs, perennial grasses,
annual forbs, succulents, cushion plants, etc.

This definition moved to Chapter 1.

"Litter" means any recognizable plant parts or structures which are lying on the ground
surface. Decomposing organic matter which has lost its structural integrity or which is no
longer a recognizable plant part is not litter.

This definition moved to Chapter 1.

"Noxious Weeds" are agriculturally unuseful or troublesome plants whose seeds are totally
prohibited from or severely limited in any amounts in commercial crop seed offered for sale.
These designations are made by State law.

This definition moved to Chapter 1.
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"Pastureland” is land used primarily for the long-term production of adapted, domesticated
forage plants to be grazed by livestock or occasionally cut and cured for livestock feed.

This definition moved to Chapter 1, under the definition for “Land Use” ..

"Permit Area" means the area of land and water within the boundaries of the approved permit
or permits during the entire life of the operation and includes all affected lands and water.

This definition is already in Chapter 1.

"Plotless Sampling" means estimation of vegetation parameters without the use of two-

dimensional areal reference units.

This definition moved to Chapter 1.

"Point Intercept” is a cover estimation method based upon the lowering of a "pin" through the
vegetation at objectively established sampling points. The "pin" may be an ocular siting
device (e.g. crosshairs), a sharpened rod or a series of sharpened rods. Absolute cover, when
using the point intercept method, is defined by the formula:

% cover of A = number of hitson A x 100
total number of hits

This definition moved to Chapter 1.

"Primary shrub species” means all full shrub species which comprise at least 10 percent of
the relative density of full shrubs. However, if an operator selects Option IV, the
community-specific full shrub and approved subshrub density standard, then "primary shrub
species” means all full shrub and approved subshrub species which comprise at least 10
percent of the relative density of full shrubs. It is further provided under Option IV that in
order to be considered as a "primary shrub species”, fringed sagewort must comprise at least
20 percent of the relative shrub and approved subshrub species composition.

This definition moved to Chapter 1.
"Production” is an estimate of the total standing crop biomass of herbaceous species (grass,

grass-like, forb and some subshrub species). The estimate is made at a time near the
expected peak of the current year's growth and is reported on a per unit area basis.
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This definition moved to Chapter 1.

"Quadrat" is a two-dimensional areal unit which is superimposed on the ground surface for
the purposes of estimating one or more vegetation parameters.

This definition moved to Chapter 1.

"Reference Area” means a land unit which is representative, in terms of physiography, soils,
vegetation and land use history, of a plant community affected by mining activities. The
representative nature of the Reference Area is verified by statistical comparison (confidence
level of 90%, o = 0.1) of its absolute values of % vegetation cover, % total ground cover and
total herbaceous production to similar data from the plant community it typifies. Species
composition and species diversity are also subjectively (non-statistically) evaluated.

Postmining quantitative vegetation data from the Reference Area are directly compared by
standard statistical procedures (confidence level of 80%, o = 0.2), to data from a reclaimed
vegetation type when evaluating revegetation success for full bond release. No mathematical
adjustment for climatic change is made. Qualitative data are compared by standard
procedures agreed to between the permittee and LQD.

A Reference Area should be at least two (2) acres in size and should be managed in a fashion
which will not cause significant changes in the vegetation parameters used to evaluate
revegetation success.

This definition moved to Chapter 1.

"Shrub Mosaic" is a pattern of shrub patches designed to achieve maximum habitat

interspersion and edge effect. The boundary of a mosaic encompasses the areal extent of
shrub patches and other vegetation types occupying the area between the patches.

This definition moved to Chapter 1.
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"Shrub Patch" refers to a continuous surface of varying shape and size (no less than 0.05
acres) that is intensively managed to support a high density of shrubs.

This definition moved to Chapter 1.

"Species Composition” means number, kinds, amount, and quality of species.

This definition moved to Chapter 1.

"Species Diversity" means number of species per unit area.

This definition moved to Chapter 1.

'Study Area™ means the full extent of the surface area which was sampled during the baseline
vegetation inventory. The study area may coincide with or exceed the permit area.

This definition moved to Chapter 1.
"Subshrub™ is a perennial plant which is partly woody, usually at the base, but also partly
herbaceous. The individual plant generally dies back to the woody tissue after each year's
growth.

This definition moved to Chapter 1.

"Transect"” is a sampling method which involves the establishment of a long, continuous line
or strip. The starting point and orientation of the line should be randomly established.

This definition moved to Chapter 1.

"Warm-Season Plant" is a species which produces most or all of its growth during the late
spring and summer, subsequently flowering in the late summer or autumn.

This definition moved to Chapter 1.
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