Energy, Minerals and Natural Resources Department
Mining and Minerals Division

Self-Sustaining Ecosystem Guidelines: In the Context of
the New Mexico Mining Act Rules
The New Mexico Mining Act, Chapter 69, Title 36 NMSA (“the Act”) and the New Mexico Mining
Act Rules, Title 19, Chapter 10 NMAC (“the Rules”) requires that mined land be reclaimed to
achieve a “Self-Sustaining Ecosystem” (“SSE”). All mining operations permitted under the Act
are required to be reclaimed to the condition of a SSE, appropriate for the life zone of the
surrounding areas following closure unless conflicting with the approved post-mining land use.
See §19.10.3.303.E(6) (minimal impact existing mining operations); §19.10.5.506.J(3) (existing
mining operations); §19.10.6.603, 606.B(1) NMAC (new mining operations). The purpose of these
Guidelines is to inform stakeholders of the considerations that the Mining and Minerals Division
of Energy, Minerals and Natural Resources Department (“MMD”) uses when it determines
whether a closeout plan, reclamation plan, or reclamation activity meets the SSE standard. These
guidelines discuss testing programs and methodologies that will help verify the establishment of a
Self-Sustaining Ecosystem.
The Rules define an SSE as:
“Self-sustaining ecosystem" means reclaimed land that is self-renewing without
augmented seeding, amendments, or other assistance which is capable of supporting
communities of living organisms and their environment. A self-sustaining ecosystem
includes hydrologic and nutrient cycles functioning at levels of productivity sufficient to
support biological diversity.
§19.10.1.7.S(2) NMAC. The following terms as defined in the Rules also inform consideration
whether a proposal or reclamation work itself meets the SSE standard:
“Life Zone of the Surrounding Area” means the climate, elevation and topography of
the undisturbed environment in the locality of lands disturbed by mining. §19.10.1.7.L(1)
NMAC.
"Post-mining land use": means a beneficial use or multiple uses which will be established
on a permit area after completion of a mining project. The post-mining land use may
involve active management of the land. The use shall be selected by the owner of the land
and approved by the Director. The uses which may be approved as post-mining land uses
may include agricultural, commercial, or ecological uses that would ensure compliance
with Federal, State or local laws, regulations and standards and which are feasible.
Approved post-mining land use categories include, but are not limited to:
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1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

cropland
pasture land or land occasionally cut for hay
grazing land
forestry
residential
industrial/commercial
recreation or tourism
wildlife habitat
developed water resources
scientific or educational [7-12-94, 2-15-96]

§19.10.1.7.P(5) NMAC.
"Reclamation” means the employment during and after a mining operation of measures
designed to mitigate the disturbance of affected areas and permit areas and to the extent
practicable, provide for the stabilization of a permit area following closure that will
minimize future impact to the environment from the mining operation and protect air and
water resources. §19.10.1.7.R(1) NMAC.
The Rules direct applicants and operators to achieve an SSE as follows:
“[R]eclaim [the permit area] to a condition that allows for re-establishment of a selfsustaining ecosystem appropriate for the life zone of the surrounding areas following
closure[.]” §19.10.3.303.E(6) NMAC (minimal impact existing mining operations);
“[R]eclaim disturbed areas within the permit area to a condition that allows for the reestablishment of a self-sustaining ecosystem on the permit area following closure,
appropriate for the life zone of the surrounding areas[.]” §19.10.5.506.J(3) NMAC
(existing mining operations);
“The permit area will be reclaimed to achieve a self-sustaining ecosystem appropriate for
the life zone of the surrounding areas following closure[.]” §19.10.6.603 NMAC (new
mining operations).
It is noteworthy that the Rules establish criteria for measuring vegetative success in an SSE for
new units of existing mining operations and for new mining operations. See §19.10.5.507.E(1),
and §19.10.6.603.G NMAC, respectively.
Although “life zone of the surrounding area” is geographically limited to the “climate, elevation
and topography of the undisturbed environment in the locality of lands disturbed by mining” (See
§19.10.1.7.L(1) NMAC), it practically includes “its characteristic life forms (or describing areas
with similar plant and animal communities)” See Merriam, C. Hart (1889).
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The concept of biological diversity is identified as part of the definition of self-sustaining
ecosystem and is a necessary consideration for developing site specific standards to measure the
success of reclamation on a mine site. When considering biological diversity, MMD takes into
account factors related to both macro and micro flora and fauna. Biodiversity has been defined in
the literature as being composed of four major categories including genetic diversity, species
diversity, community or ecosystem diversity, and landscape or regional diversity. See West (1993).
Because it is addressed as such in the Rules, MMD considers the community component of
biodiversity. The ecosystem component of biodiversity may also be taken into account, when
appropriate.
When evaluating diversity (above and below ground) at the community level, it is appropriate to
evaluate and document the composition, structure, and the life form components. By
“composition,” MMD means parameters such as: species frequency, richness, evenness, diversity,
proportion of life forms, and similarity indices. The term “structure” includes substrate and soil
variables, slope, aspect, biomass, density and key physical features. See West (1993).
Based on the above discussion, the following items identify how MMD evaluates proposals and
reclamation to the SSE standard for a mining operation’s closeout plan:
1.

SSE will pertain mainly to PMLU’s such as: grazing land, forestry, and wildlife habitat.
Other PMLU’s that SSE may pertain to include pastureland, crop land, residential,
recreation and tourism, and scientific/educational land and are addressed on a case-by-case
basis to determine whether the SSE standard is appropriate. SSE will not be applied to
industrial/commercial post-mine land uses or developed water resources. Any PMLU that
requires perpetual maintenance or other anthropological support will not be considered an
SSE.

2.

If the SSE standard is appropriate to a designated PMLU, then the complete 12-year
waiting period must be met before such areas can be released under the Act. The 12-year
waiting period will not apply to areas for which the SSE standard is not appropriate. The
required 12-year waiting period is key to identifying plant community success. Section 6936-7 R(1) of the Act states:
[A]nd provided further that for revegetated areas, the director shall retain the
amount of financial assurance necessary for a third party to reestablish vegetation
for a period of twelve years after the last year of augmented seeding, fertilizing,
irrigation or other work, unless a post-mining land use is achieved that is
inconsistent with the further need for revegetation.

3.

In re-establishing an SSE, the life zone (plant, soil microbial, and animal communities) of
the surrounding areas will be evaluated and used as a means of comparison to identify
standards for success. For the vegetative and soil portion of the life zone a reference area
or ecological/range site description may be used to identify site-specific standards for
success. The surrounding area communities are characteristically at a late or mature
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successional stage of development and are not typically representative of an early
successional stage, of a recently reclaimed mine site. Closeout Plan success will typically
be judged on re-establishing communities on the mine site having the characteristics of an
early to mid-successional stage ecosystem showing a trajectory towards a mature
ecosystem. Some identifying characteristics of an ecosystem with a trajectory towards a
mature ecosystem are: a diverse plant community; a diverse, active microbial community,
increasing soil organic matter; slow decomposition; mid to low annual production; high
overall standing biomass; lack of a predominance of invasive or weedy species; narrow
niche specialization, high stratification and spatial diversity. See Odum (1969). Some of
these characteristics can be used to identify maturing and stable ecosystems on mine sites.
In some instances, it may be impractical for a reclaimed mine site to reach a mid to late
successional stage ecosystem within the 12-year waiting period. For these specific
instances, which must be approved by MMD, the reclamation success will be evaluated
based off the reclaimed area’s trajectory towards a mid to late successional stage
ecosystem. See Ricklefs (1973). MMD will provide guidance to evaluate plant
communities.
4.

In order to develop standards for final reclamation success, reference areas should be
established on undisturbed areas that are reasonably indicative of the original conditions at
the disturbed site that represent the life zone and native soils for that area. Reference areas
are not test plots. They are plots established to evaluate the condition and structure of
existing plant communities and soil conditions. In addition, reference areas are not
appropriate for communities that have been poorly managed or negatively impacted by
man or domestic animals. MMD should be involved in the identification and location of
reference areas and must ultimately approve the reference area in the permit. Refer to
MMD’s April 30, 1996 guidelines in regard to setting up reference areas. See MMD (1996).

5.

If reference areas are insufficient to establish reclamation standards, then test-plot
programs may be developed by the operator to identify technical standards for reclamation
and release. Test plots are preferred where mining-related disturbance has made reference
areas an unreliable tool for determination of reasonable standards for reclamation success.
However, reference areas may be useful for evaluating test plots or ecological/range site
descriptions. Reference areas can be used as a means of evaluating test plot success and
establishing interim revegetation standards. MMD approval of a test-plot program is
necessary prior to implementation.

6.

USDA Natural Resource Conservation Service Ecological/Range Site Descriptions are
another tool for establishing reclamation standards. These Ecological/Range Site
Descriptions should also inform determination of the suitability of a reference area or testplot program.

7.

Evidence of the reestablishment of communities that are approaching an early to midsuccessional community is the basis for determination of reclamation success. In order to
make this evaluation, MMD will be asking operators to identify what type of rangeland or
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woodland condition a potential reference area is in. The condition of a particular reference
area will be measured using NRCS or BLM methodology, with consideration being given
to both above ground and below ground soil and vegetation characteristics. Reclamation
success will be based on comparing reclaimed areas with rangeland or woodland sites in
good or better condition.
8.

Typically, the methods for measuring and comparing ecosystems in mined land
reclamation involve the evaluation of plant communities. Soil conditions can be measured
and compared. The comparison is made by locating and establishing reference areas on
areas not impacted by mining, then comparing plant community and soil characteristics to
those of the reclaimed areas on the mine site. If conditions are similar in both communities,
the reclamation is considered to be a success. In addition, wildlife or animal populations
indigenous to an area may be informative.

9.

If sites are to be reclaimed to an SSE under the Act, operators are advised to follow MMD’s
guidelines addressing Soil and Topsoil Suitability and Revegetation. These guidelines
discuss testing programs and methodologies that will help verify the establishment of a
Self-Sustaining Ecosystem.
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Glossary of Terms
1.

Community - An assemblage of populations of plants, animals, bacteria, and fungi that
live in an environment and interact with one another, forming together a distinctive living
system with its own composition, structure, environmental relations, development, and
function.

2.

Diversity - A measure of the variety of species in a community that takes into account the
relative abundance of each species.

3.

Early successional stage - A stage within the successional sequence where the community
structure is characterized by high overall production, low species diversity, low
biochemical diversity, low or poorly organized stratification and spatial heterogeneity.

4.

Ecosystem - Any unit that includes all of the organisms (i.e., “community”) in a given area
interacting with the physical environment so that a flow of energy leads to clearly defined
trophic structure, biotic diversity, and material cycles.

5.

Edaphic - relating to the soil.

6.

Mature successional stage - A stage within the successional sequence where the
community structure is characterized by low overall production, high species diversity,
high biochemical diversity, high or complex stratification and spatial heterogeneity, and
high amounts of inorganic nutrients tied up in biomass.

7.

Production - Amount of biomass produced per unit time (year).

8.

Succession - Replacement of populations in a habitat through a regular progression to a
stable state (Ricklefs, 1973).
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August 16, 2021
Holland Shepherd, Program Manager
Mining and Mineral Division
Mining Act Reclamation Program
New Mexico Energy, Mineral and Natural Resources Department
1220 South St. Francis Drive
Santa Fe, New Mexico 87505
RE: Comments on MMD’s Draft Self-Sustaining Ecosystem Guidelines
Dear Mr. Shepherd:
The undersigned organizations hereby submit our comments on the April 2021 draft “SelfSustaining Ecosystem Guidelines: In the Context of the New Mexico Mining Act Rules” (“Draft
Guidance”) prepared by the Mining and Minerals Division (MMD) of the New Mexico Energy,
Minerals and Natural Resources Department. Thank you for the opportunity to comment on the
Draft Guidelines.
1. Definition of Post-Mining Land Use
We have two comments on the discussion of the current definition of “Post-mining land use,” as
defined in the regulations at section 19.10.1.7.P(5) NMAC. First, we believe it would be helpful
to clarify in the final Guidelines that mining is not an acceptable post-mining land use. While
this may seem obvious, even tautological, it has been suggested that a renewed mining operation
could be approved as a post-mining land use under the Mining Act and the Rules. It would be
helpful to clarify that such “post-mining” land use would not be appropriate.
Second, one of the items listed in the regulatory definition as a possible post-mining land use
(item 9) is “developed water resources.” We are somewhat puzzled as to how this would be a
“land use.” Do the regulations envision, perhaps, a well field? Or a reservoir? We believe it
would be helpful to include one or more examples of “developed water resources” in the
Guidelines. In addition, we suggest that the final Guidelines make clear that any water
development would need the approval of, and in most cases a permit from, the New Mexico
Office of the State Engineer.
2. Rules Requiring Attainment of a Self-Sustaining Ecosystem
The Draft Guidance sets forth the three regulatory provisions requiring a self-sustaining
ecosystem for different types of mining operations. We think it would be clearer to explain the
type of mining operation to which each provision applies in the narrative, rather than a
parenthetical in the citation. Thus, the final Guidelines might be rewritten as follows:
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The Rules direct applicants and operators to achieve a self-sustaining ecosystem
for three types of mining operations. For an existing minimal impact mining
operation, the Rules provide that the owner/operator must:
“[R]eclaim [the permit area] to a condition that allows for reestablishment of a self-sustaining ecosystem appropriate for the life
zone of the surrounding areas following closure.”
§
19.10.3.303.E(6) NMAC.
For an existing mining operation that is not minimal impact, the Rules provide that the
owner/operator must:
“[R]eclaim disturbed areas within the permit area to a condition that
allows for the re-establishment of a self-sustaining ecosystem on the
permit area following closure, appropriate for the life zone of the
surrounding areas.” § 19.10.5.506.J(3) NMAC.
For a new mining operation, the Rules provide:
“The permit area will be reclaimed to achieve a self-sustaining
ecosystem appropriate for the life zone of the surrounding areas
following closure[.]” §19.10.6.603 NMAC.
Somewhat confusingly, these provisions were written using slightly different wording. Existing
mining operations and existing minimal impact mining operations must be reclaimed “to a
condition that allows for re-establishment of a self-sustaining ecosystem,” while new mining
operations must be “reclaimed to achieve a self-sustaining ecosystem.” We assume that the
different wording does not signify an intended difference in meaning. The final Guidelines
should make that clear.
3. Key Concepts Related to Self-Sustaining Ecosystem
The Draft Guidance discusses several key concepts related to a self-sustaining ecosystem.
Specifically, it discusses “vegetative success,” “life zone of the surrounding area,” and
“biological diversity.” While these are certainly important concepts, the Draft Guidance needs to
more fully explain how these concepts will be interpreted and applied. The numbered
paragraphs in the Draft Guidance touch on these concepts, but do not address them directly.
First, the Draft Guidance references the criteria in the Rules for measuring vegetative success in
a self-sustaining ecosystem, which it says are “noteworthy.” But the Draft Guidance does not
explain why the criteria are noteworthy, nor does it provide any indication of how the criteria are
to be interpreted or applied.
Second, the next paragraph of the Draft Guidance briefly discusses the term “life zone of the
surrounding area.” This paragraph is confusing and ungrammatical. It is not clear what point the
paragraph is trying to make. We also think the final Guidelines should elaborate further on the
2

interpretation and application of this term. For example, how far from the mine site might the
“surrounding area” extend? For another example, how closely must the mine site (subject to the
self-sustaining ecosystem requirement) mimic the surrounding area? In some circumstances, it
may be preferable to discourage certain species of wildlife, such as burrowing animals, deer, or
elk that might damage engineered controls. Also, many life zones will change drastically due to
changing climate. How will climate change be taken into account?
Third, the next paragraph of the Draft Guidance discusses biological diversity. We agree that
biological diversity is a very important concept. The Draft Guidance lists four categories of
biological diversity: genetic, species, community or ecosystem, and landscape. It then states that
MMD will consider community biodiversity (there called a “component”) and, when
appropriate, ecosystem biodiversity. But the prior sentence said that community and ecosystem
biodiversity are the same thing. We believe MMD should consider all four categories (or
components?) of biodiversity. The final Guidelines should explain these categories in greater
detail, and explain how MMD will consider each of them in approving a self-sustaining
ecosystem.
4. Application of Self-Sustaining Ecosystem Requirements
In the first numbered paragraph, the Draft Guidance lists several post-mining land uses that
generally will be subject to self-sustaining ecosystem requirements, and those that will be subject
to the requirements in appropriate cases. It identifies “developed water resources” as a postmining land use that is not subject to the requirements, but it does not explain why. We believe
that a former mining area in which a few production wells are drilled and associated
underground infrastructure is installed can be reclaimed as a self-sustaining ecosystem.
Similarly, a former mine site that is used as a reservoir for a municipal water supply or for
irrigation can be reclaimed to a self-sustaining aquatic ecosystem. We believe this paragraph
should be revised accordingly.
5. Twelve-Year Period for Financial Assurance
As noted in the Draft Guidance, under the second numbered paragraph, the Mining Act states:
[A]nd provided further that for revegetated areas, the director shall retain the
amount of financial assurance necessary for a third party to reestablish vegetation
for a period of twelve years after the last year of augmented seeding, fertilizing,
irrigation or other work, unless a post-mining land use is achieved that is
inconsistent with the further need for revegetation.
NMSA 1978, § 69-36-7.R(1). It is important that the final Guidelines explain how this provision
is to be interpreted and applied. In particular, we urge MMD to clarify the following points.
First, section 69-36-7.R(1) of the Mining Act is meant to require the owner/operator to retain
financial assurance for twelve years to cover the costs of additional revegetation work if the
original revegetation fails. It does not mean that a self-sustaining ecosystem is necessarily
established in twelve years, or that it is presumed to be established in twelve years. Based on
3

experience at many mine sites, achieving a “walk-away” self-sustaining ecosystem after twelve
years is unlikely, and not a realistic or reasonable expectation.
Second, mine owner/operators should immediately repair revegetation or other reclamation if it
is not working. For example, if erosion develops or a vegetative cover has not been established
in a reasonable time, the owner/operator should implement remedial measures to address these
deficiencies. The twelve-year period for maintaining financial assurance should begin again
after these remedial measures have been implemented. Financial assurance must be maintained
to ensure that the remedial measures are effective in achieving a self-sustaining ecosystem and
that there are sufficient funds to conduct additional remedial measures if necessary. Financial
assurance should be retained during the renewed twelve-year period.
Third, section 69-36-7.R(1) of the Mining Act does not allow a mine owner/operator to do
nothing for twelve years if problems arise. It is critical that the mine owner/operator monitor
revegetation and other reclamation work and address problems immediately as they arise.
Fourth, MMD should retain sufficient financial assurance to address any revegetation or other
reclamation work that may reasonably be necessary during the twelve-year period, as it may be
extended.
6. Evaluation of Plant Communities
In the third numbered paragraph, the Draft Guidance discusses the evaluation of plant and other
biological communities to determine whether a self-sustaining ecosystem has been attained. The
Draft Guidance says that “Closeout Plan success will typically be judged on re-establishing
communities on the mine site having the characteristics of an early to mid-successional stage
ecosystem showing a trajectory towards a mature ecosystem.” However, many approved seed
mixes include non-native plant species. The final Guidelines should explain how MMD evaluate
a “mid-successional stage ecosystem” or a “mature ecosystem” given the presence of non-native
plants.
In addition, the Draft Guidance states that “MMD will provide guidance to evaluate plant
communities.” But reclamation success – that is, attaining a self-sustaining ecosystem – is
determined, in large part, by evaluating the health of plant communities. Members of the public
thus cannot properly review this Draft Guidance without simultaneously reviewing the plant
community guidance. We believe MMD should develop these two guidance documents in
tandem.
7. Significance of Wildlife
In the fifth numbered paragraph, the Draft Guidance discusses the importance of wildlife in
evaluating a self-sustaining ecosystem. The guidance says that “wildlife or animal populations
indigenous to an area may be informative.” We agree that the return of native wildlife to a
former mining site can be indicative of a self-sustaining ecosystem in some circumstances.
Nevertheless, wildlife or animal populations indigenous to an area and their use of reclaimed
areas can be ambiguous. At many mine reclamation sites wildlife use is not encouraged as it can
4

compromise early vegetation success. Wildlife can also be attracted to new, unnatural vegetation
or water sources, disrupting their normal routine. While wildlife use may ultimately be an
appropriate objective, the presence of wildlife during the initial phases of reclamation may not be
indicative of long-term usage. We believe the final Guidelines should include more detail on
how MMD will evaluate the presence of wildlife in reclaimed areas.
8. Abbreviations
Finally, we recommend that MMD refrain from using uncommon abbreviations such as SSE for
“self-sustaining ecosystem” and PMLU for “post-mining land use.” Government agencies and
other institutions tend to use such abbreviations much too frequently. They are unnecessary
(especially given the “cut-and-paste” function of most word processing programs) and confusing
to people not conversant in Mining Act jargon – which includes most of the general public.
We are available to discuss these comments with you and your staff as you proceed with
developing the final Guidelines, as well as the guidance on evaluating plant communities.
Thank you for consideration of our comments.
Sincerely,
Allyson Siwik, Executive Director
Gila Resources Information Project
Co-chair New Mexico Mining Act Network
Charles de Saillan, Staff Attorney
New Mexico Environmental Law Center
Rachel Conn, Deputy Director
Amigos Bravos
Co-chair New Mexico Mining Act Network
Logan Glasenapp, Attorney
New Mexico Wild
Ralph Vigil
Molino de la Isla Organics
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