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Chapter 1

I. INTRODUCTION

A. BACKGROUND AND GENERAL TINTRODUCTION

Multiple-use management is the central concept in the
Federal Land Policy and Management Act of 1976 (FLPMA). FLPMA
mandates that "the public lands be managed in a manner that
will protect the quality of scientific, scenic, historical,
ecological, environmental, air and atmospheric, water resource,
and archeological values."” Multiple~use management is defined
in FLPMA (43 U.S.C. 1702(c)) and in regulations (43 CFR 1601.0-
5(f)) as, in part, the "harmonious and coordinated management
of the various resources without permanent impairment of the
productivity of the lands and the.quality of the environment
with consideration being given to the relative values of the
resources and not necessarily to the combination of uses that
will give the greatest economic return or the greatest unit
output.” In addition, FLPMA mandates that activities be
conducted so as to prevent "unnecessary or undue degradation of
the lands" (43 U.S.C. 1732(b)).

The Mining and Minerals Policy Act of 1970 (30 U.S.C. 21la)
established the policy for the Federal Government relating to
mining and mineral development. The Act states that it is
policy to encourage the development of "economically sound and
stable domestic mining, minerals, metal and mineral reclamation
industries."” The Act also states, however, that the Government
should also promote the "development of methods for the
disposal, control, and reclamation of mineral waste products,
and the reclamatlon of mined land, so as to lessen any adverse
impact of mineral extraction and proce551ng upon the phy51cal
environment that may result from mining or mineral activities.

bad .

Thereforé, it is a statutory mandate that BLM ensure that
reclamation and closure of mineral operations be completed in
an environmentally sound manner. To accomplish this task, it
is necessary to establish nationwide standards as a basis for
development of site-specific reclamation requirements. The BLM
professionals who establish site-specific requirements based on
these nationwide standards, review reclamation plans and
conduct inspection and enforcement on mineral operations will
use these guidelines to judge the adequacy of the proposed and
performed reclamation activities. 1In addition, they will

inform cperators of the standards by which their reclamation
efforts will be judged.

Rel. 3-275
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BLM exercises the authority to supervise exploration,
mining, and reclamation activities on Indian lands pursuant to
25 U.S.C. 396d and 25 CFR Parts 211, 212, and 216. The
standards developed for reclamation and closure on Federal
lands will apply to operations conducted on Indian lands. The
Government's trust respon51b111t1es for the various Indian
tribes and entities require that BLM ensure proper reclamation
and closure practlces. The regulations governing operations on
Indian lands require that "adequate measures be taken to avoid,
minimize, or correct damage to the environment--land, water,
and air--and to avoid, minimize, or correct hazards to the
public health and safety" (25 CFR 216.1).

The BIM is prov1d1ng in this H-3042-1 handbook,
reclamation information and guidance that is readlly available
and applicable to various situations and conditions. The BIM's
long-term reclamation goals are to shape, stablllze,
revegetate, or otherwise treat disturbed areas in order to
provide a self-sustaining, safe, and stable condition that
provides a productive use of the land which conforms to the
approved land-use plan for the area. The short-term
reclamation goals are to stabilize disturbed areas and to
protect both disturbed and adjacent undisturbed areas from
unnecessary or undue degradation.

The purpose of this handbook is to provide consistent
reclamation guidelines for all solid non-coal mineral
activities conducted under the authority of the BLM minerals
regulations in Title 43 of the CFR. The intent is to provide
the user with clear guidance which highlights a logical
sequence for managing the reclamation process and a summary of
key reclamation principles.

B. AUTHORITIES

This handbook provides consistent reclamation guidelines
for all surface~disturbing activities conducted under the
authorities and implementing regulations listed in BLM Manual
Section 3042. These authorities govern the exploration,
development and mining of noncoal solid minerals as well as
reclamation of lands disturbed as result of such operations.
Additional State and Federal environmental statutes and
regulations also provide authority for specific reclamation and
mitigation requirements.

Rel. 3-275
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Chapter 1

This handbook addresses reclamation for operations
conducted under the provisions of the regulations at 43 CFR
Group 3500 for the solid leasable minerals other than coal; 43
CFR Group 3600 for mineral materials; and 43 CFR Parts 3802 and
3809 for locatable minerals. The authority for regulating
surface coal mine reclamation was given to the Office of
Surface Mining Reclamation and Enforcement when Congress
enacted the Surface Mine Control and Reclamation Act of 1977.

Because of differences in the statutory authority granted
the Secretary of the Interior and delegated to the Director of
the Bureau of Land Management, the guidance in this handbook
does not apply uniformly to all noncoal solid mineral
operations on public lands. These differences are noted where
they exist, and specific programmatic guidance in other BLM
manuals and handbooks are cited as cross-references, where
applicable. In most cases, the technical procedures are
applicable to all types of operations, regardless of the
authorizing authority.

c. PoLICY
The policy governing land reclamation is set forth in
numerous BIM Manual Sections. Of special note are Manual

Sections 3042, 3590, 3600 and 3809.

D. RECIAMATION STANDARDS

The required reclamation standards shall not conflict with
the Resource Management Plan, the Management Framework Plan, or
other -land use planning document objectives. An
interdisciplinary approach shall be used to analyze the
physical, chemical, biological, climatic, and other site
characteristics and make recommendations for the reclamation
plan. Where appropriate, consider the early development of
test plots to determine the best local procedures and practices
for revegetation. Revisions of the reclamation standards
themselves may be made only with the consent of the operator.
In order for a disturbed area to be considered properly
reclaimed, the following must be complied with:

1. Waste Management. All undesirable materials (e.g.
toxic subsoil, contaminated soil, drilling fluids, process
residue, refuse, etc.) shall be isolated, removed, or buried,
or otherwise disposed as appropriate, in a manner providing for
long-term stability and in compliance with all applicable State
and Federal requirements.

a. The area shall be protected from future
contamination resulting from an operatorfs mining and
reclamation activities.

Rel. 3-275

2/7/92
BLM MANUAL



H-3042~-1 - SOLID MINERAL RECLAMATION
Chapter 1

b. There shall be no contaminated materials remaining
at or near the surface.

c. Toxic substances that may contaminate air, water,
soil, or prohibit plant growth shall be isolated, removed,
buried or otherwise disposed of in an appropriate manner.

d. Waste disposal practices and the reclamation of
waste disposal facilities shall be conducted in conformance to
applicable Federal and State requirements.

2. Subsurface. The subsurface shall be properly
stabilized, holes and underground workings properly plugged,
when required, and subsurface integrity ensured subject to
applicable Federal and State requirements.

3. Site Stability.

a. The reclaimed area shall be stable and exhibit
none of the following characteristics:

(1) Large rills or gullies.
(2) Perceptible soil movement or head cutting in
drainages.

(3) Slope instability on or adjacent to the
reclaimed area.

b. The slope shall be stabilized using appropriate
reshaping and earthwork measures, including proper placement of
soils and other materials.

c. Appropriate water courses and drainage features
shall be established and stabilized.

4. Water Management. The quality and integrity of
affected ground and surface waters shall be protected as a part
of mineral development and reclamation activities in accordance
with applicable Federal and State requirements.

a. Appropriate hydrologic practices shall be used to
protect and, if practical, enhance both the quality and
quantity of impacted waters.

b. Where appropriate, actions shall be taken to
eliminate ground water commingling and contamination.

c. Drill holes shall be plugged and underground
openings, such as shafts, slopes, stopes, and adits, shall be
closed in a manner which protects and isolates aquifers and
prevents infiltration of surface waters, where appropriate.

Rel. 3-275
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d. Waste disposal practices shall be designed and
conducted to provide for long-term ground and surface water
protection.

5. Soil Management. Topsoil, selected subsoils, or
other materials suitable as a growth medium shall be salvaged
from areas to be disturbed and managed for later use in
reclamation.

6. Erosion Prevention. The surface area disturbed at
any one time during the development of a project shall be kept
to the minimum necessary and the disturbed areas reclaimed as
soon as is practical (concurrent reclamation) to prevent
unnecessary or undue degradation resulting from erosion.

a. The soil surface must be stable and have adequate
surface roughness to reduce run-off, capture rainfall and snow
melt, and allow for the capture of windblown plant seeds.

b. Additional short-term measures, such as the
application of mulch or erosion netting, may be necessary to
reduce surface soil movement and promote revegetation.

c. Soil conservation measures, including surface
manipulation, reduction in slope angle, revegetation, and water
management techniques, shall be used.

d. Sediment retention structures or devices shall be
located as close to the source of sediment generating
activities as possible to increase their effectiveness and
reduce environmental impacts.

7. Revegetation. When the final landform is achieved,
the surface shall be stabilized by vegetation or other means as
soon as practical to reduce further soil erosion from wind or
water, provide forage and cover, and reduce visual impacts.
Specific criteria for evaluating revegetation success must be
site-specific and included as a part of the reclamation plan.

a. Vegetation production, species diversity, and
cover (on unforested sites), shall approximate the surrounding
undisturbed area.

b. The vegetation shall stabilize the site and
support the planned post-disturbance land use, provide natural
plant community succession and development, and be capable of
renewing itself. This shall be demonstrated by:

(1) Successful onsite establishment of the species
included in the planting mixture and/or other desirable
species.

Rel. 3-275
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(2) Evidence of vegetation reproduction, either
spreading by rhizomatous species or seed production.

(3) Evidence of overall site stability and
sustainability.

c. Where revegetation is to be used, a diversity of
vegetation species shall be used to establish a resilient,
self-perpetuating ecosystem capable of supporting the post-
mining land use. Species planted shall include those that will
provide for quick soil stabilization, provide litter and
nutrients for soil building, and are self-renewing. Except in
extenuating circumstances, native species should be given
preference in revegetation efforts.

d. Species diversity should be selected to
accommodate long-term land uses, such as rangeland and wildlife
habitat, and to provide for a reduction in visual contrast.

e. Fertilizers, other soil amendments, and irrigation
shall be used only as necessary to provide for establishment
and maintenance of a self-sustaining plant community.

f. Seedlings and other young plants may require
protection until they are fully established. Grazing and other
intensive uses may be prohibited until the plant community is
appropriately mature.

g. Where revegetation is impractical or inconsistent
with the surrounding undisturbed areas, other forms of surface
stabilization, such as rock pavement, shall be used.

8. Visual Resources. To the extent practicable, the
reclaimed landscape should have characteristics that
approximate or are compatible with the visual quality of the
adjacent area with regard to location, scale, shape, color, and
orientation of major landscape features.

9. Site Protection. During and following reclamation
activities the operator is responsible for monitoring and, if
necessary, protecting the reclaimed landscape to help ensure
reclamation success until the liability and bond are released.

10. Site Specific Standards. All site-specific
standards must be met in order for the site to be properly and
adequately reclaimed.

BLM MANUAL Rel., 3=275
2/7/92



II-1

H-3042-1 = SOLID MINERAL RECLAMATION
Chapter 2

II. MINING OR EXPLORATION PLAN REVIEW AND
RECLAMATION CRITERIA

A. INTRODUCTION

The reclamation plan shall guide both the operator and the
BLM toward a planned future condition of the disturbed area.
This requires early coordination with the operator to produce a
comprehensive plan. The reclamation plan will serve as a binding
agreement between the operator and the regulatory agencies for
the reclamation methodology and expected reclamation condition of
the disturbed lands and should be periodically reviewed and
modified as necessary.

Although the operator will usually develop the reclamation
plan, appropriate pre-planning, data inventory, and involvement
in the planning process by the regulatory agencies, is essential
to determine the optimum reclamation proposal. Most
determinations as to what is expected should be made before the
reclamation plan is approved and implemented. However, the
regulations provide that plans can be modified to adjust to
changing conditions or to correct for an oversight. The operator
should not conduct surface disturbing activities without an
- approved plan. For notice level activities, the notice must
contain an agreement to adhere to the reclamation requirements of
the regulations and a proposal comprehensive enough for the BLM
to ensure that unnecessary or undue degradation will not result.
A reclamation plan should provide the following:

1. A logical sequence of steps for completing the
reclamation process.

2. The specifics of how reclamation standards will be
achieved.

3. An estimate of specific costs of reclamation.
4, Sufficient information for development of a basis of
inspection and enforcement of reclamation and criteria

to be used to evaluate reclamation success and
reclamation bond release.

Format Corrected in Chapter 2
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In preparing and reviewing reclamation plans, the BLM and the
operator must set reasonable, achievable, and measurable
reclamation goals which are not inconsistent with the established
land-use plans. Achievable goals will ensure reclamation and
encourage operators to conduct research on different aspects of
reclamation for different environments. These goals should be
based on available information and techniques, should offer
incentives to both parties, and should, as a result, generate
useful information for future use.

The purposes of the reclamation plan are as follows:

1. Reclamation plans provide detailed guidelines for the
reclamation process and fulfill Federal, State, County and other
local agencies requirements. They can be used by regulatory
agencies in their oversight roles to ensure that the reclamation
measures are implemented, are appropriate for the site, and are
environmentally sound.

2. Reclamation plans will be used by the operator throughout
the operational period of the project and subsequent to cessation
of exploration, mining, and processing activities. 1In turn,
responsible agencies, including the BLM, will use the reclamation
plan as a basis to review and evaluate the success of the
reclamation program.

3. Reclamation plans should provide direction and standards
to assist in monitoring and compliance evaluations.

B. SURFACE DISTURBING ACTIVITIES

For the purposes of this Handbook, surface-disturbing
activities will be separated into three broad categories.

Prospecting is the search for new deposits or mineral
commodities. Prospecting activities may include: geophysical/
geochemical studies, and hand sampling of mineral specimens.

Exploration includes efforts to determine the presence of
economic deposits of mineral commodities. Exploration activities
may include: road-building, drilling, trenching, bulk sampling,
as well as any of the activities cited for prospecting.

Format Corrected in Chapter 2
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Development and mining or mineral processing is the process
of extracting valuable minerals from the earth and removing

impurities from these minerals.

These activities may include:

developmental drilling, road-building, underground mining
(including shafts, portals, and adits), surface mining (including
trenching, open pits, and strip mines), dredging, placer mining,
construction of buildings and facilities, use of leaching
solutions or other chemicals, and the creation of tailings
disposal sites and waste dumps.

See Table II-1 for a summary of activities and
authorizations.

SURFACE-DISTURBING
ACTIVITY

Prospecting

Exploration

Mining or Milling

BLM MANUAL

TABLE II-1

LOCATABLE
AUTHORIZATION

Generally casual use,
no BLM authorization
(43 CFR 3809.1-2)

3809 Notice sent to
BLM 15 days before
starting operations
of 5 acres or less-no
BLM authorization (43
CFR 3809.1-3).
Approved Plan of
Operations for
greater than 5 acres
or "special areas"
(43 CFR 3809.1-4).
Plan generally
required in
Wilderness Study
Areas (43 CFR 3802.1-
1). Bonds are
required for Plans of
Operations, not for
Notices. See current
3809 bonding policy.

Same as Exploration.
See current 3809
bonding policy.

SOLID LEASABLE
AUTHORIZATION

Generally casual use,
no BLM authorization

43 CFR Part 3590 covers
Solid Minerals (other
than coal) for
exploration and mining
operations. The
Authorized Officer (AQ)
has to approve the
exploration plans which
include reclamation
plans. Prospecting
permits required to
conduct exploration.
Bonds are required for
prospecting permits.

43 CFR Part 3590 covers
operations. The AQ
must approve mining
plans which include
reclamation plans.
Leases are required.
Activities require a
bond.

Format Corrected in Chapter 2
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SALABLE
AUTHORIZATION

Generally casual use,
no BLM authorization

Sampling and testing
performed pursuant to
a letter of
authorization from the
authorized officer (43
CFR 3602.2)

Noncompetitive sales
(43 CFR 3610.2),
competitive sales (43
CFR .3610.3), free use
(43 CFR 3620).

Rel. 3-275
2/7/92



II-4

H-3042-1 - SOLID MINERAL RECLAMATION
Chapter 2

C. NATIONAL ENVIRONMENTAIL POLICY ACT

In accordance with the NEPA (NEPA), an environmental document
will be prepared for those mineral actions which propose surface
disturbance and have not been categorically excluded for the
purpose of identifying and mitigating the impacts to the
environment. Notices under 43 CFR 3809 are not Federal actions
subject to the provisions of NEPA. The requirements and Q
mitigation measures recommended in an Environmental Assessment
(EA) or Environmental Impact Statement (EIS) shall be made a part
of the reclamation plan.

D. REQUIREMENTS FOR RECLAMATION PLAN CONTENT

The reclamation plan should be a comprehensive document
submitted with the plan of operations, notice, exploration plan,
or mining plan. It is expected that there will be changes to
planned reclamation procedures over the life of the project. Any
changes will generally be limited to techniques and methodology
needed to attain the goals set forth in the plan. These changes
to the plan may result from oversights or omissions from the
original reclamation plan, permitted alterations of project
activities, procedural changes in planned reclamation as a result
of information developed by on-site revegetation research
undertaken by the operator and studies performed elsewhere,
and/or changes in Federal/State regulations. Specific
requirements are given in Manual Section 3042.

E. BLM REVIEW OF THE RECLAMATION PLAN

When reviewing the reclamation plan, the AO should:

1. Immediately upon its receipt, conduct a completeness
review to determine whether the reclamation plan is technically
and administratively complete.

2. Review the plan for content, both in the office and on-
site with the operator, as necessary.

3. Recommend revisions, if necessary, as a result of the on-
site review, NEPA documentation, and consultation with
appropriate BLM personnel and other SMA's.

Format Corrected in Chapter 2
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4. Ensure that the plan conforms to applicable State and

Federal requirements.

5. Approve or accept the reclamation plan within the
appropriate timeframes.

6. Set a sclneuule 7or inspection of operations and
reclamation activities. Inspections must be scheduled at key
points in the reclamation process, as well as at regqular
intervals.

7. Establish criteria for evaluating the success of
reclamation.

F. ADMINISTRATION OF THE RECLAMATION PLAN
When administering a reclamation plan, the AO should:

1. Conduct scheduled inspections and other inspections as
necessary to ensure compliance with the reclamation plan.

2. Document inspections in an established case file and
discuss needed changes with the operator. These discussions with
the operator should also be documented in the case file.

3. Ensure that required interim reclamation is current and
in accordance with the plan.

4. Take appropriate action in the event of noncompliance.
5. Require revisions of the reclamation plan as necessary.

6. Monitor completed projects and evaluate the success of
reclamation.

7. Accept final reclamation and issue a decision.

Format Corrected in Chapter 2
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II. INSPECTION AND ENFORCEMENT

A. INTRODUCTION

The requirements of the reclamation plan and the
appropriate regulations are enforced through regular
inspections of the operation, both during the operation and as
a part of post-operation reclamation and closure activities.
The types of enforcement actions available to BLM vary
depending upon the particular use authorization for the
operation. This section details the procedures to be used.

B. INSPECTIONS

Inspections shall be conducted in accordance with current
BLM policy on both Federal and Indian lands where operations
for exploration, development, production, preparation,
reclamation, and handling of solid minerals are being
conducted. Inspections are conducted to determine compliance
with the applicable laws, regulations, terms and conditions of
leases, licenses, or permits, requirements of approved
exploration plans, mining plans, plans of operation,
reclamation plans, and orders or notices (hereafter referred to
as the established requirements) as related to reclamation.
BLM shall determine whether unnecessary or undue degradation of
the land is occurring and the AO shall take appropriate
enforcement action when such determination is made.

Field personnel shall be designated by the AO to conduct
inspections and take enforcement actions (I&E). The intent of
this policy is to identify the personnel responsible for I&E,
allow for oversight of the adequacy of the resources dedicated
to I&E, and avoid the use of unqualified personnel for I&E
functions. A variety of disciplines may be needed to conduct
inspections of reclamation activities, e.g., engineers,
geologists, hydrologists, soil scientists, etc. Therefore, the
AO may designate several people in specific areas of
responsibility or may designate one person as responsible for a
specific operation and expect that person to obtain the
appropriate assistance whenever necessary.

The reclamation-related aspects of inspections are for:

1. Determining whether the operation is in compliance
with the reclamation plan and other established requirements.

2. Determining whether concurrent reclamation, as
planned, 1is taking place.
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3. Identifying deficiencies in the reclamation plan
and recommending appropriate modifications to the operator.

4. Identifying any noncompliance.

5. Taking appropriate enforcement action if
noncompliance is identified.

6. Monitoring reclamation success and completion.

7. Providing complete documentation of the inspection
record and updating of the SLMS data base (for solid leasables)
or other appropriate ADP system.

Once the operation has ceased activities and has entered
the closure phase (reclamation and closure in accordance with
the approved plan), the operator shall submit an update to the
existing reclamation plan if necessary. This should reflect
any modifications of the reclamation plan which affect proper
closure of the mine site. BLM should schedule joint
inspections by State and Federal agencies, the BIA, Indian
tribe, Native Corporation, and/or private surface land owners,
as applicable. These events should be correlated with the plan
and all parties shall be notified of the schedule and their
part in the oversight and final inspection functions.

BLM personnel shall observe plugging of underground mine
portals in front of the seals to assure that openings are
properly plugged. Similar observation should be made of
selected drill hole plugging by the responsible personnel.

A report of the completion of closure work will be
prepared and included in the appropriate case file. The report
will contain a statement, signed by the AO or his delegated
representative, that reclamation is complete, adequate, meets
all plan requirements, and releases the operator's bond and the
operator from further liability for reclamation. A copy shall
be given to the operator in addition to the copy placed in the
case file.

BLM MANUAL Rel. 3-275
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C. INSPECTION SAFETY

BLM personnel conducting or participating in inspections
shall be knowledgeable of and comply with MSHA and OSHA safety
requirements; shall have the appropriate and mandatory safety
and health training for personnel working in and around surface
and underground mining operations; and shall comply with any
additional safety rules and regulations required by the
operator. Personal protective equipment such as hard hat,
steel toed boots, and safety glasses may be worn during
inspections, as appropriate. Other protective clothing and
equipment shall be worn when necessary.

If possible, inspections shall be in the company of a
representative of the operator. Exception to this requirement
may be granted by the A0 if conditions warrant.

D. ENFORCEMENT

The types of enforcement actions for violations available
to the authorized officer vary depending upon the authorizing
regulations for a particular operation. Refer to the
appropriate inspection and enforcement policy for the
appropriate regulatory program to find a complete discussion of
the available enforcement actions. 1In all cases, the first
step in the enforcement process shall be a consultation with
the operator in an attempt to correct the violation. Other
actions are discussed below.

1. Leasable Minerals. For leasable minerals, if the
consultation with the operator has not resulted in the
correction of the violation, a notice of noncompliance (NON)
shall be issued. If the violation remains uncorrected, or if
there is an imminent threat to public health and safety or the
environment, a cessation order shall be issued by the
authorized officer. A continuing violation shall result in a
collection against the bond in the amount necessary to correct
the violation and protect public health and safety and the
environment. If there is no action by the operator, the BLM
shall undertake proceedings to cancel the lease, license, or
permit. Any required enforcement action involving Indian lands
shall be reported to the BIA for action. The Superintendent of
the BIA must serve the NON pursuant to 25 CFR 216.10(b).

Rel. 3-275
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2. Locatable Minerals. For locatable minerals, a NON
shall be issued if the operator does not correct the violation
after consultation. If the operator fails to take action
following the NON, the AO shall issue a Record of Noncompliance
(RON) decision. If working under a notice, this will require
the operator to submit a plan of operations for the ongoing
operation and any future operations which would otherwise have
been conducted under a notice. If the problem which caused the
NON to be issued remains unresolved, it will be necessary to
seek injunctive relief in an appropriate Court which orders the
operator to correct the violation. The operator is liable for
damages which result in unnecessary or undue degradation.

An uncorrected violation involving reclamation shall
result in a collection against any existing bond in the amount
required to correct the violation. There is no authority to
cancel mining claims or an approved plan of operations for
violations related to reclamation.

3. Salable Minerals. If the violation involves
unauthorized activities, the authorized officer shall issue a
trespass notice. If the violation involves a failure to
reclaim or meet other stipulations, a NON shall be issued.
Failure to comply with the NON or trespass notice shall result
in a collection against the bond, if any, in the amount
necessary to correct the violation. In the case of free use
permits, the failure to comply with reclamation stipulations
may result in a refusal by BLM to issue future permits to the
violating permittee and billing of the permittee for the
performance of reclamation.

4. Notice of Noncompliance

The AO shall serve a NON to the operator by delivery
in person or by certified mail, return receipt requested, for
failure to comply with any of the established requirements.
Failure of the operator to take action within the specified
time limits shall be grounds for an order for cessation of
operations issued by the AO. The AO may initiate action for
cancellation of the Federal lease or license and forfeiture of
the bond for failure to correct the NON. The BIA, Tribe,
Native Corporation allottees, as applicable, shall be notified
or consulted, as circumstances warrant, prior to issuance of a
cessation order on Indian lands. The Superintendent of the BIA
must issue the NON and the cessation order.
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The NON must specify the violation or noncompliance and
what actions must be taken to correct the noncompliance. Time
limits for compliance must also be stated in the notice. The
operator shall notify the AO when the noncompliance has been
corrected. The AO may direct a follow-up inspection or await
the next scheduled inspection to verify correction of the NON,
as appropriate. Once the operator has corrected the
noncompliance, the BLM personnel shall submit a written report
to the AO. Upon concurrence by the authorized officer that the
noncompliance has been corrected, the operator shall be
notified in writing.

5. Cessation of Operations

With the exception of locatable mineral operations, an
order for immediate cessation of operations without prior
notice of noncompliance may be issued if the authorized officer
has determined that a noncompliance exists which may, among
other things, result in any conditions or accidents causing
severe injury or loss of life or that could affect mining
operations conducted under the mining plan or threaten
significant loss of recoverable reserves or damage to the mine,
the environment, or other resources. For serious violations
which involve locatable mineral operations, other enforcement
mechanisms may be required. These may include injunctive
relief granted by an appropriate court, other agency
enforcement or criminal citation.

E. ENFORCEMENT INVOLVING FEE SURFACE AND LEASED FEDERAL
MINERALS OR INDIAN LANDS

BLM policy regarding privately owned surface where the
mineral estate is Federally-owned and regarding minerals under
Indian lands is that protection of environmental values on
private surface or Indian lands will be at least as stringent
as would apply on federally-owned surface.

If the surface owner requests a variance from normal and
complete reclamation of the surface (e.g. requests that a pond
be left for watering or a road be left for access across the
property), the operator must include such requests in the
reclamation plan or modify the plan accordingly. A written
agreement between the operator and the surface owner regarding
such deviation shall be provided to the authorized officer and
must specify which party (the operator or surface owner) is
responsible for all future reclamation liabilities.
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In no case shall the reclamation bond be released until
future liability is established and an agreement signed by both
the operator and the surface owner. The agreement and any
related documents will be kept in the case file.

The Authorized Officer shall make a joint inspection to
determine whether all operations have been completed in
accordance with the terms and conditions of all leases,
permits, or licenses, the requirements of the approved

operating plan, and any modifications or requests for deviation
from total reclamation.

F. BONDING

The establishment of appropriate bond amounts shall
include a consideration of the costs associated with actual
performance of required reclamation, long-term monitoring and
treatment, and closure procedures. In many States, the
regulatory agency responsible for mined land reclamation
establishes a rate per disturbed acre for reclamation costs.
The BLM has cooperative agreements with many of these State
agencies regarding bonding for mining operations. Where
acceptable, the costs developed by the State should be used in
setting the bond amount. Where required, the bond amount
should cover not only actual reclamation costs and reclamation
administration costs, but also the rental and royalty.

Where the State or other surface management agency has not
established reclamation costs, the appropriate BLM office
should develop a bonding rate based on local costs. Specific
costs for revegetation, water management, reshaping, and other
requirements may vary but, unless there are unusually difficult
circumstances, bonding should be equitably set with respect to
local reclamation costs. Consultation with other BLM offices,
the Office of Surface Mining, the Forest Service, local mining
companies, and universities is an effective method to help
determine the most appropriate rate for the area in question.

Since the threat of cessation of operations or
cancellation of the lease or other use authorization becomes
less effective toward the end of the mine's life, it is
imperative to have adequate bond coverage in case the operator
defaults on their reclamation or abandonment obligations. The
bond amount required to ensure proper reclamation shall be
determined and the bond in place prior to approval of the
exploration or mining plan.
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If an operator fails to take appropriate action to
complete required reclamation or closure work, it may be
necessary to call for forfeiture of part or all of the bond.
If BLM holds the bond, notices of forfeiture will be sent by
the BLM to the party of record (lessee, licensee, permittee)
and/or operator and to the party that issued the surety or
bond. Such notification shall be by certified mail, return
receipt requested. If the State holds the bond, any action
must be coordinated through the appropriate State agency.

Not less than 30 days prior to cessation or closure of
operations, the operator shall submit to the A0 a notice of his
intention to cease or close operations, together with a
statement of the exact number of acres affected by his
operations, the extent and kind of reclamation accomplished,
and a statement as to the structures and other facilities that
are to be removed from or remain on the operation site, or the
leased, permitted, or licensed lands.

Prior to release of the bond, a final inspection must be
conducted to ensure that reclamation and closure have been
conducted in accordance with the approved plan and that all
procedures have been successful. The overriding considerations
are that the operator has completed the reclamation in such a
manner as to minimize the potential that the Government would
incur subsequent costs or liabilities or suffer future damages
to any resources at the site. Where the operator has complied
with all such requirements, the AO shall recommend that the
appropriate period of bonded liability be terminated.
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IV. RECLAMATION OF SITE ACCESS

A. INTRODUCTION

Roads, railroads, and other types of site access are
common to virtually all phases of mineral development. Careful
consideration of the access requirements is crucial to a
thorough analysis of any proposal. Access can often be one of
the major surface impacts related to exploration and mining
activity.

B. TRANSPORTATION AND TEMPORARY EXPLORATION ACCESS

1. Roads

Determine before construction if the road is to be
retained or reclaimed. The road construction method determines
the amount of disturbance which needs to be reclaimed. Consult
Bureau Manual Section 9113 for road construction guidelines for
all roads, especially those which will be retained and
incorporated into the Bureau road network.

2. Road Location and Construction Guidelines

a. Access routes should be planned for the minimum width
needed for safe operations and should follow natural
contours where practicable, to minimize cut and fill.
If suitable for reclamation purposes, excess material
from cuts should be appropriately stockpiled.

Salvage topsoil during construction, and store uphill
if possible.

b. Select routes which minimize surface disturbance.
Use existing access where appropriate to minimize
surface disturbance. Criteria considered during
route location should reflect concerns discussed in
the RMP or other land-use planning documents.

c. Select routes which are stable and dry. When wet
areas cannot be avoided, consider the use of
geotextiles, mattes, planking, or rock to improve the
subbase and minimize rutting and erosion.

d. Avoid sustained grades greater than 10 percent and
side slopes greater than 45 percent. Short sections
of steep grade may be preferable to long sections of
low grade in some locations. Ridgeline and contour
roads provide the flattest slopes.

Rel. 3=275
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Drainage structures or energy dissipators should be
used where appropriate on all roads. Use filter
windrows at the bottom of cut and fill slopes to help
limit erosion. Use design storm events as described
in Chapter VII of this handbook.

When possible avoid areas where snow drifts sr.y late
into the spring. These areas may be unstable and
difficult to revegetate.

Where roads cross intermittent drainages, dips in the
roadbed may be used to allow drainage across the
road.

Most roads should be crowned and include ditches or
sloped roadbeds. See Figure IV-1.

Fill and cut slopes shall be constructed to ensure
slope stability and erosion control. Maintain a
sufficient distance from the toe of the fill to
streams depending on hillside slope and anticipated
maximum stream flow. Placement of fill in excess of
two feet to construct roads or other earthen
structures shall be compacted in accordsnce with
acceptable geotechnical and civil engineering
standards and practices.

3. Road Reclamation Guidelines

a.

b.

BLM MANUAL

Remove all surfacing (i.e. pavement) from the road
surface.

If roads are to be utilized for more than one year,
mulching and seeding of cut and fill slopes should be
completed immediately after disturbance to control
erosion and establish vegetative cover. Seed types,
fertilizer, and rates of application can be found in
the revegetation section.

Remove culverts and restore drainage to its pre-
disturbance configuration.

Shape roads and associated disturbance in conformance
with the reclamation standards included in this
handbook and Manual Section 3042.

Roads should be ripped to reduce compaction.
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Figure IV-1l
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f. Shaping and grading can range from only outsloping
the road surface to full restoration of the
disturbance to the original contours. At the
minimum, pull the berm back into the road prism,
outslope the road surface, spread topsoil or other

- suitable growth medium, and scarify the surface prior
to revegetation.

g. On wide roads where a travelway is to be retained,
locate it on the outside portion of the existing road
and reclaim the remaining road width.

h. Mitigate the visual impacts whenever possible by
reducing the cutslopes and introducing trees or
shrubs to the reclaimed road sites. Consider
hydromulching cut slopes to reduce the long term
visual impacts.

C. (0] ON SS

1. Location Guidelines

Use existing access or consider cross country travel
whenever possible. Where there is no existing access, use the
following guidelines:

a. Follow natural terrain wherever possible to minimize
cut and fill.

b. If access is located in dry intermittent drainage
‘way, do not alter the drainage way so as to impede
free drainage. Do not channelize drainage way.

c. Keep side cast material as far as possible from
perennial water and riparian zones (seeps, springs,
etc.). Sidecast material should not be placed in
ephemeral or intermittant drainages.

d. Crossing perennial water should be discouraged,
however, if necessary, BLM should work with the
operator to develop guidelines for each water
crossing on a site-specific basis.

e. For exploration access, a minimum of center line
staking and on-site examination prior to construction
is required.

f. The management of surface water drainage shall be
addressed for all roads constructed on public lands.

Rel. 3-275
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2. Reclamation Guidelines

When post-exploration alternatives permit, exploration
access should be stabilized and conditioned for those
alternative uses. Exploration access roads which will not be a
part of post-exploration use should be reclaimed in a timely
manner. Exploration-related roads should be completely
reclaimed when no longer necessary.

D. RAILROADS

Railroads are sometimes used in large mining operations.
The reclamation of railroads is similar to that for roads.
Ties and rails should be removed. Remove ballast or reclaim
with the ballast in place. Railroad beds should always be
considered for appropriate secondary uses.

BLM MANUAL Rel. 3=275

2/7/92






H-3042-1 - SOLID MINERAL RECLAMATION
Chapter 5

V. RECLAMATION OF DRILLING OPERATIONS

A. NTRODUCTION

Many types of exploration activities have the potential
for significant impact on the surface and other resources. As
a part of the required plan, notice or license, the operator
must include provisions for reclamation and abandonment of
drill holes, drill pads, and other surface and subsurface
disturbances created by the exploration activity. Specific
requirements for reclamation of exploration activities must
acknowledge and consider that activities conducted in areas
which will be mined within one year may need minimal
reclamation. ‘

Drill holes and other excavations for exploration,
development, or prospecting must be completed in a manner
consistent with applicable state and Federal regulations.
Methods of reclamation shall be approved in advance by the AO
in a reclamation plan, and may include backfilling, regrading,
revegetation, cementing or other plugging, and capped casing,
or combinations of these, or other methods, as applicable.

B. DRILL HOLES

The proper abandonment of drill holes will be achieved
when (1) all aquifers are adequately cemented or otherwise
isolated to prevent the migration of liquids or gases, (2) the
surface hole is properly plugged to prevent injury to the
public, livestock, and wildlife, and (3) the surface is
properly cleaned up and reclaimed according to the approved
reclamation plan.

All holes drilled for the purpose of mineral exploration
should be plugged, sealed or capped in a manner consistent with
the state regulations. These activities must be conducted in
order to prevent adverse changes in ground water quality or
quantity. Capping of the drill holes shall be designed to
ensure the safety of people, livestock, wildlife, and machinery
in the area. 1In the absence of state requirements, or when
state requirements are less stringent, the standards in this
chapter apply.

If water is not encountered, plugging, sealing, or capping
will not be required if development of a mine or a mine
expansion occurs within one year of the drilling activity.
However, the hole must be securely covered in a manner which
will prevent injury to persons or animals, or damage to
equipment and generally filled with cuttings or drilling mud.
See Figure V-1.

Rel. 3=275
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Figure V-1
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Figure V-1
Drill Hole Plugging Requirements When No Water Is Encountered
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AAAN 3. Backfill and tamp final 3' with cuttings or use
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ONINN original ground level.
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If static water is encountered a preferred method is to
fill the hole to the surface with bentonite pellets. Any
bentonite drilling muds used to seal exploration drill holes
must meet the following specifications, as provided in the
latest edition of the American Petroleum Institute (API)
Standard Procedures for Testing Drilling Fluids: 1) ten minute
gel strength of at least 20 1lbs./100 sqg. ft., and 2) filtrate
volume not to exceed 13.5 cc. If the drill rig is no longer on
the site when the hole is plugged, the use of bentonite gravel
is a suitable alternative. See Figure V-2.

If artesian water is encountered, the hole should be
plugged to the surface with cement meeting API standards.
Alternatively, bentonite may be used to plug the hole if it is
able to contain the flow of water. See Figure V-3.

Drill holes for development which will not be mined
through within the next 12 months shall be abandoned to the
satisfaction of the AO by methods approved in advance by the A0
and in a manner to protect the surface and, for leasable
minerals, not to endanger any present or future underground
operation or any deposit of oil, gas, other mineral substances,
or water strata. In all cases, the AO must have for the
records a sketch or description of the actual plugging
procedure used.

If there are no state requirements, at a minimum, aquifers
and mineralized zones within 500 feet of the surface should be
cemented 50 feet above and below and through the zone. All
aquifers and mineralized zones greater than 500 feet in depth
need to be cemented through and 100 feet above and below the
zone. These are minimum standards and may be increased by the
A0 as necessary by local conditions to include total cementing
from the surface to total depth, as in the case of mineral
deposits that are soluble in water. See Figure V-4

At a minimum, all drill holes to be permanently abandoned
require a 3-foot cement surface plug. In cultivated fields,
the top of the surface plug may be set 2 feet below the surface
and backfilled with compacted earth. For future reference, a
brass or aluminum plug with identifying hole number and company
name or initials or some other permanent marker set in the
cement is desirable. See Figure V-5.

Rel. 3-275
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Figure V-2

Flgur; V-2

Drill Hole Plugging Requirements When Statlc Water Is Encountered

3'

Suriace

Compacted Flii (If non-metallic plug Is used)
or Cement plug otherwise

M g Non-Metalllc Plug (may not be present)

50°

Static Y
Water
Lavel

~g— Cuttings

g BOMtONite Peliots

Guldelines:

1. Place plugging material® from botlom of hole

to above the static water lavel. .

2. Bacifill hole with cuttings to 3' bslew ground level.

3. Install a non-metallic plug with agpmved company
identification.

4. Backfill and tamp top 3 with hola cuttings or 3. Use a
minimum 3’ cement plug to surfacs.

5. Spread excsess cuttings to no morae than 1° above original
ground levsl.

* Speclficatlons for Plugging Materlal:

1. Chemically unaltered sodium bentonite (coarse ground)
2. Physical sizing: 3/8° minimum, 3/4° maximum

3. Moisture content: not more than 17% + 2%

4. Inert solids: not more than 15% (in package)

Hole Sizes and Volumeas Table

Hole Diameter | Hole Volume | Pounds Material | Feet Filled by | Bags to
Inches cw/ft/foot to Fill One Foot | One 50# Bag | Fill 100 ft.
31/2 0.067 4.8 10.4 9.6
51/2 0.165 11.9 4.2 23.8
10 0.545 39.2 1.3 78.4

BLM MANUAL
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Figure V-3

Figure V-3
Drlll Hole Requirernants When Artesian Water l8 Encountered

& Water at Surface

e COMpPacted Fill (I1f non-metallic plug Is used) or Cament
Plug otherwise

g Norn-Matalllc Plug (may not be present)
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Guidelines:

1. These holes shall be plugged immaediately.

2. Pour plugging material® at a slow rate until the material level is 3'
below the ground level.

3: Allow hole set for 24 hours. If flow is contained, may install a
non-metallic plug at 3'. Backfill and tamp final 3' of cuttings.

Spread remaining cutting to no more than 1° above original

ground level.

4. If low cannot be contained, shot hole will be re-drilled and plugged
from the bottorn up with cement to 3' below ground level. Install a
non-metallic plug at 3'. Backfill and tamp final 3' and spread cuttings
or 3. Use a2 minimum 3' camant plug to surface.

5. Notity authorizing office when drilling into artesian flows and report
progress of plugging.

*Specifications For Plugging Material

1. Chemically unaltered sodium bentonite (coarse ground)
2. Physical sizing: 3/8° minimum, 3/4" maximum

3. Moisture content: not more than 17% + 2%

4. Inert sohds: not more than 15% (in package)

Hols Sizes and Volumes Table

Hole Diameter | Hole Volume | Pounds Material | Feet Filled by | Bagstoe
Inches cuw/fvtoot to Fill One Foot | One 50# Bag | Fill 100 f&.
31/2 0.067 4.8 10.4 9.8
51/2 0.165 11.9 4.2 23.8
10 0.545 39.2 1.3 78.4
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Figure V-4

Figure V-4
Drill Hole Plugging Requirements For Leasable Minerals Soluble in Water
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Figure V-5

Figure V-5
Drill Hole Surface Plugging
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Accordingly, upon completion of each drill hole, the
operator will (1) properly plug and abandon the hole, or (2)
condition the hole for use as a water well, or (3) condition

. the hole for retention as a monitoring well.

1. Utilization of Drill Holes for Water Wells

Some drill holes may be converted to water wells subject
to the acceptability of parameters such as water quality,
aquifer protection, hole stability, etc. Upon receipt of a
written request from the surface owner or the appropriate
surface management agency other than BLM, or a BLM-generated
request, the AO may approve the conversion of an exploratory
drill hole for further use as a water well. Approval of such
conversion will be accompanied by a corresponding transfer of
responsibility for any liability for damage and eventual
plugging. When BLM is the party requesting the conversion to a
water well, the BLM must agree to accept responsibility for
ultimate reclamation of the drill hole. Nothing in this
handbook supersedes or affects the applicability of any State
law requirements with respect to such transfer.

The BLM will cooperate with and assist other Federal
agencies and SMA's or surface owners that desire to obtain and
.convert drill holes for use as water-source wells. The BIM's
primary responsibility is to ensure that the drill hole is
.properly abandoned. Any entity desiring to obtain such drill
holes as water-source wells, including BLM, must take liability
for any work on the drill hole not directly attributable to
normal plugging and abandonment and must assume, by written
agreement, future liability for such drill hole.

Conversion of drill holes to water-source wells and their
subsequent operation may be subject to State laws, BLM
regulation and/or special permits or stipulations set forth by
the appropriate surface management agency. Accordingly,
whoever obtains or operates such a well is responsible for
familiarizing themselves with and abiding by such laws or
restrictions as may be appropriate.

Every release of liability for conversion of such drill
holes must be signed by either the surface management agency or
the surface owner, as appropriate. Other agencies or
individuals desiring use of such wells must make appropriate
arrangements with the party accepting liability.

' Rel. 3-275
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2. Use of Drill Holes for Water Monitoring

The operator may utilize exploration drill holes or
surveillance wells for the purpose of monitoring the effects of
subsequent operations on the quantity, quality, or pressure of
ground water or mine gases only with the approval of the A0 in
consultation with State Agencies and/or the surface owner, as
applicable. Approval for such use will continue the liability
for eventual plugging, reclamation and abandonment. Nothing in
this handbook supersedes or affects the applicability of any
State law requirements.

C. DRILL PADS

When drill pad construction is required, the pad should be
of minimum size required to accommodate the drill rig and
associated equipment. Topsoil or other suitable growing medium
should be segregated and stockpiled for spreading on the pad
once the hole has been properly abandoned (see revegetation
section).

Reclamation of the drill pad involves reshaping to prevent
erosion and to establish contours which are consistent with the
drainage patterns of the adjacent undisturbed areas. The
visual impacts of any drill pad disturbance must also be
mitigated. Excess drilling mud and drill cuttings, as well as
any reactive or toxic materials uncovered during or created by
drilling, shall be properly disposed of. Revegetation of the
drill pad may be required to properly reclaim the site (see
Revegetation, Chapter XII). If the drill site is on an
exploration access, the site may be reclaimed concurrently with
reclamation of the access. See Figure V-6.

D. MUD PITS

Mud pits or reserve pits are usually constructed adjacent
to or on the drill pad. These pits are generally constructed
without a complete assessment of the subsurface conditions,
such as groundwater hydrology, soil mechanics, etc., of the
specific location. Such pits shall be used only for disposal
of drilling fluids and produced waters from the drilling
operation. Where the potential for groundwater contamination
exists, these pits should be constructed with a suitable liner
to ensure protection of the environment.

In all cases, these disposal or holding pits must be
reclaimed. Any hazardous substances in the pits must be
removed and disposed of in a proper manner (see Chapter VIII on
waste disposal). Once the material in the pits has
sufficiently dried, the area should be reshaped, topsoil or
other suitable growing medium shall be spread over the pit and
the area revegetated.

BLM MANUAL Rel. 3-275
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Figure V-6

gure V-6
Drill Pad Reclamation
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VI. OTHER EXPLORATION-RELATED
RECLAMATION

A. INTRODUCTION

Proper reclamation of lands disturbed by exploration
activities is designed to prevent unnecessary or undue
degradation, prevent waste and damage to the mineral-bearing
formations (43 CFR 3591.1), and protect the health and safety
of the public, wildlife, and livestock. This will be
accomplished by adherence to reclamation standards and
guidelines. These guidelines are intended to be general in
nature and provide the necessary flexibility for each specific
case, taking into consideration the geologic setting,
hydrology, topography, types of mineral present and other
apprapriate factors.

B. SURFACE DISTURBING EXPLORATION ACTIVITIES

l. Trenches

To minimize potential hazardous situations, all
exploration trenches should be backfilled and reclaimed as soon
as practical. Ideally trenches should be reclaimed immediately
after the needed samples or other information has been
collected. 1If it is necessary to keep trenches open for a
specified period, the sides of the trenches should be
stabilized by reducing the slope angle to avoid caving. Any
trench that cannot be reclaimed immediately must be designed to
prevent erosion and water impoundment. In addition, all open
trenches must be fenced to reduce the hazard to the public,
livestock, and wildlife. Additional safety measures may be
necessary under OSHA or other Federal or State requirements.
When trenches are excavated, topsoil. or growing medium should
be segregated and stockpiled. Upon abandonment, trenches will
be filled and reshaped. The stockpiled growing medium will be
spread over the fill material and the area will be revegetated
as necessary.

2. Exploration Mines

In some situations, exploration mines, including test pits
and small underground operations, may be approved as part of an
exploration operation. These test mines should be reclaimed
and closed as soon as practical. If the exploration mines are
to be used in later operations, interim stabilization and
reclamation for a specified duration will be reqguired in
accordance with the reclamation plan.

Rel. 3-275
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3. Bladed areas

Bladed areas include all areas disturbed by mechanized
earthmoving equipment for various purposes during exploration.
Final reclamation of exploration should be based on resource
values. In cut-and-fill areas, reshape to a compatible slope.
Replace side cast material into disturbed areas. All culverts
should be removed and drainages reclaimed or reestablished.
Round off berms and establish water bars or roughen the surface
as necessary. Rip roads to reduce compaction and aid
revegetation.

BLM MANUAL Rel. 3=275
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VII. DRAINAGE AND HYDROLOGY

A. INTRODUCTION

As a consequence of exploration, surface mining, and other
mineral activities, disturbed areas may be subject to accelerated
erosion of unstabilized soils and other materials. The potential
for sediment production is highest between initial disturbance
and final physical stabilization of the site. Erosion losses
from unvegetated disturbance can be affected by weather
conditions, type of materials, and slope factors (angle and
length). Without controls, this soil could be carried by surface
run-off into the natural waterways. The threat of siltation from
the mine disturbance degrading downstream water quality is one of
the most important issues confronting mine planners.

The hydrologic portion of the reclamation plan shall be
designed in accordance with all Federal, State, and local water
quality standards, especially those under the Clean Water Act
National Pollutant Discharge Elimination System (NPDES) point
source and non-point source programs.

The baseline survey should be conducted to identify the
quantity and quality of all surface and subsurface waters which
may be at risk from a proposed mineral operation. All aspects of
an operation which may cause pollution need to be investigated,
so that every phase of the operation can be designed to avoid
contamination. It is better to avoid pollution rather than
subsequently treat water. The diversion of water around
chemically reactive mining areas or waste dumps must be
considered during the planning stage. Site selection for waste
dumps should be conducted to minimize pollution.

Reclamation plans should be prepared to include a detailed
discussion of the proposed surface water run-off and erosion
controls including how surface run-off will be controlled during

the ongoing operations, during interim shutdowns, and upon final
closure.

Reclamation plans should also include a properly designed
water monitoring program to ensure operator compliance with the
approved plan. The purpose of the monitoring program is to
determine the quantities and qualities of all waters which may be
affected by mineral operations.

Corrects Format in Chapter 7

BLM MANUAL Rel. 3-275
2/7/92



VII-2

H-3042-1 - SOLID MINERAL RECLAMATION
Chapter 7

Operators should consider controlling all surface flows (i.e.
run-on and run-off) with engineered structures, surface
stabilization and early vegetative cover. Where the threat to
the downstream water quality is high, the plan should provide for
total containment, treatment, or both, if necessary, of the
surface run-off on the project site. Sediment retention devices
or structures should be located as near as possible to sediment
source.

Common forms of sediment control include:

- Sediment ponds (siltation ponds/water retention ponds).

=~ Sediment barriers include both temporary and permanent
structures, such as dams, brush barriers, silt fences,

ditches, water spreaders, bales of straw, etc. See
Figure VII-1.

~ ‘Shaping waste embankments and disturbed areas to reduce
run-off velocities.

B. SEDIMENT PONDS

Good reclamation practices are essential to reduce the
suspended solids content of surface run-off. Sediment ponds are
one of the most effective means to capture or detain surface
run-off from disturbed lands for the purpose of removing the
suspended solids. The sediment trapping efficiency of a pond
(i.e. the percentage of incoming sediment which remains in the
pond) relates to the residence time of the water in the pond.
Longer residence times increase the pond efficiency. The
trapping efficiency of the sediment pond is dependent upon:

1. The surface area of the settling basin.

2. The rate of inflow.

3. The horizontal velocity of flow through the basin.
4. Settling velocity of the particles.

5. Depth of the water in the settling basin.

6. The flow pathway between the pond's inflow and outflow.

Corrects Format in Chapter 7
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Pigure VII-1

Figure VIi-1
Example of Typical Sediment Barriers

Plan
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Due to the importance of physically controlling contaminated
surface run-off from entering natural water-ways the following
sedimentation pond guidance is recommended:

- Prevent contamination of unpolluted surface flows by
diverting water flows around the disturbed areas ~r sediment
ponds.

- In locations where topographic confinements do not allow
for the construction of ideally shaped ponds and the pond inlets
and outlets are too close together, baffles can be used to
prevent short-circuiting. Ponds should be deep enough to prevent
hydraulic scouring and to provide for additional storage volume
so the pond does not require frequent clean-out. The pond should
be designed and maintained to ensure retention of the design
storm event.

- Where there exists a high potential for contaminated
run-off to impact natural waterways or fisheries, the pond should
be designed for total containment of the project site run-off
resulting from the design storm event.

= The integrity of the sedimentation pond must be ensured
through the proper design and construction of the pond danm,
standpipe system when used, and emergency spillway. Emergency
spillways should not be constructed in fill material. The
sedimentation pond should be a non eroding structure designed to
safely discharge the volume of water and sediment in excess of
the design storm event. Emergency spillways should be protected
with coarse rock or 1/2 round culvert to resist erosion during
design storm events. Where standpipes are installed, anti-piping
barriers and rock stilling basins (energy dissipating devices)
should be constructed at the discharge of the pipe. See Figures
VIiI-2, VII-3, and VII-4. ‘

- All sediment control structures such as ponds, ditches,
dikes, etc. should be designed under the direction of and
certified by a registered professional engineer. The design must
be reviewed by the AO prior to construction. Design of these
structures must address sediment capacity, the design storm event
and other appropriate factors. These devices should be
constructed prior to upstream surface disturbing activities.

Corrects Format in Chapter 7
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Figure VII-2

VII-S

Figure VIi-2
Example Sedimentation Pond, Plan View
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Figure VII-3

ure V-3
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Figure VII-4

Vii-7
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Figure Vil-4
Example Sedimentation Pond, Emergency Spillway
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- Sediment ponds shall not be constructed within permanent
stream channels or on unstable slopes without the prior consent
or approval of the AO. The operator shall ensure that all such
structures are constructed and maintained according to the
design, and are periodically inspected for safety and structural
stability.

- The operator shall monitor existing sediment ponds for
capacity and stability on a reqgular basis. Sediment ponds shall
be maintained until the lands disturbed under a project have been
reclaimed and the reclamation criteria have been met. Ponds may
be reclaimed or retained in accordance with the reclamation plan.

C. EROSTION PREVENTTON AND CONTROL

Sediment control is an important feature of both mine
operations and reclamation because of the high potential for
erosion and sediment production. Erosion can be caused by both
wind and water. Manmade slopes shall be designed to prevent
sheetflow from run-off. Disturbed areas are susceptible to wind
erosion when the particle size is 0.1 mm or less, wind velocity
generally exceeds 12 mph, and the spoil surface is periodically
dry. Higher wind velocities may erode larger particle sizes.
Mill tailings are often extremely susceptible to wind erosion.
Soil surveys of the site may provide additional information
regarding the erodability of the soil from wind or water and soil
loss tolerance.

The angle and length of the slope can adversely affect the
amount of erosion caused by surface run-off. With steeper slope
angles, the higher the velocity and the silt carrying capacity of
the run-off. The longer the slope length, the greater the
potential for erosion due to channeling. Where excessive slope
lengths (>100 feet, depending on slope angle) are to be expected,
consider the use of terraces, benches, or other slope breaks to
minimize erosion. Terraces and benches should be designed to
handle the expected peak flows and should be constructed wide
enough to prevent overflowing during the alternate thawing and
freezing weather conditions. The benches should be designed to
drain properly into natural drainages and construction allowances
should be made for settling of the spoils. See Figure VII-5.
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Pigure VII-5

VII-9

Figure VIil-5
Erosion Prevention Using Terraces and Benches

Contours Should Slope 1-2% for Drainage and Extend
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Appropriate mitigation measures for wind erosion must be
taken. To reduce wind erosion, materials should be covered with
mulch or matting and/or coarse waste rock and then topsoil, if
available. A plant cover should be established if mulch,
matting, or topsoil is used so long-term surface coverage is
provided. Barriers, such as snow fences, oriented perpendicular
to the prevailing wind may also be used tc help reduce erosion
until a good plant cover is estaklisheu. If a plant cov<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>