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CRITERIA FOR EVALUATING THE POTENTIAL FOR IMPOUNDMENT LEAKS
INTO UNDERGROUND MINES
(EXISTING AND PROPOSED IMPOUNDMENTS)

As a result of several breakthroughs over the last few years, and the latest in Martin County,
Kentucky, the Office of Surface Mining (OSM) developed an action plan for initiating an effort
to assure that impoundment breakthroughs into underground mine works do not occur in the
future. To accomplish the objectives spelled out in the OSM action plan, ARCC has established
specific tasks concerning identification and technical evaluation of impoundment breakthrough
potential, correction of identified problems, and oversight of the state programs to ensure that the
Surface Mining Control and Reclamation Act of 1977 requirements related to impoundments are
being fully met. These tasks will be accomplished with a maximum level of coordination among
the Region’s Field Offices, states, and the Mine Safety and Health Administration (MSHA), in
order to ensure consistency and to minimize duplication of effort to the extent possible.

Task 2 of ARCC’s Implementation Plan provides for a joint technical committee comprised of
OSM, state and MSHA technical representatives. The committee, using their combined expertise
along with information gained from the Kentucky and Virginia experiences, will:

. Develop criteria that should be considered in re-evaluating existing high-risk
impoundments over or adjacent to underground mine works.

This review is being conducted concurrent with the National Academy of Science (NAS) “Study
on Preventing Coal Waste Impoundment Failures and Breakthroughs.” The NAS study may
provide information pertinent to the impoundment review, and consequently, it may be necessary
for the Regulatory Authorities (RA) to reconsider the findings of some of their reviews.
However, because of the serious adverse effects that can occur as a result of breakthroughs, OSM
does not believe it is prudent to delay the impoundment review until the completion of the NAS
study.

This paper was prepared to implement Task 2. The Lexington Field Office in coordination with
ARCC, the Knoxville Field Office, and the Kentucky, Virginia, and West Virginia RAs prepared
the paper. The paper will be used for the evaluation of impoundments according to Task 3 of the
ARCC Implementation Plan.

A. OBJECTIVE

The objective of this paper is to provide the RAs with criteria for evaluating impoundments to
prevent unplanned and unpermitted discharges into underground mines. Such events have the
potential to harm underground miners, and may also result in discharges from the underground
mines to the surface. Discharges to the surface may harm people and adversely affect property
and the environment.



B. SCOPE

RAs should distribute this paper to their permit reviewers and inspection personnel to assist in
evaluating breakthrough potential for existing or proposed impoundments. Distribution to
industry, consultants, and others involved in new application development or modification to
existing structures to minimize breakthrough potential is also recommended.

The immediate focus of this paper concerns the review of existing water, sediment, and slurry
impoundments and impounding structures that meet the MSHA criteria of 30 CFR 77.216(a).
According to the criteria, “MSHA class” impoundments: 1) store 20 acre-feet or more of water,
sediment, or slurry; or 2) impound water, sediment, or slurry to a depth of 20 feet or more above
the upstream toe of the embankment.

The review should include all MSHA class impoundments that are currently covered by a surface
mining bond, including impoundments that have been reclaimed and are pending final bond
release. This includes acid mine drainage treatment ponds, coal waste/flyash facilities, etc., in
addition to water, sediment and slurry impoundments.

OSM believes it is prudent for the RAs to also review the breakthrough potential for non-MSHA
class impoundments during the normal course of inspection and permitting activities. Some
states may have several hundred impoundments that do not meet MSHA class criteria. However,
because these impoundments do not contain as much water and solids as MSHA class structures,
OSM does not believe it is necessary in most cases to perform the same in-depth review as is
necessary for MSHA class structures. The Soil Conservation Service Technical Release (TR)
No. 60, hazard classification for the non-MSHA class structures, may not have a direct
correlation with the adverse effect that could occur as a result of a breakthrough. Also, the
hazard ratings may not be directly related to the amount of water stored by the impoundments.
The hazard ratings are primarily based on the damage that could occur as a result of dam failure.
Consequently an impoundment may have a low hazard rating under TR No. 60 due to lack of
dwellings in the watershed downstream from the dam, but that impoundment may pose
considerable risk to residences in other watersheds that could be effected by a breakthrough.
Based on potential dam failure impacts, TR No. 60, classifies impoundments as Class C (high
hazard), Class B (medium hazard), and Class A (low hazard).

The RAs should conduct the impoundment reviews in cooperation with MSHA, whenever
possible. OSM technical assistance may also be requested. The RA and MSHA District
Manager may find it appropriate to establish procedures to coordinate the inspections and plan
revisions.

Some of the RAs may have previously reviewed the impoundment in a manner consistent with
these review criteria. OSM does not expect the RA to conduct another review in such cases.
However, it is anticipated that the OSM Field Office will review, under its oversight
responsibility, the RA’s findings.



C. BACKGROUND

There have been several unplanned and unpermitted, discharges from impoundments into
underground mines. Attachment 3 provides a description of six of the events. Four of the six
events resulted in discharges to the surface.

Following the three events in Virginia during 1996, OSM drafted guidelines for the evaluation of
breakthrough potential. The guidelines were drafted in cooperation with the Virginia Division of
Mined Land Reclamation (DMLR). DMLR also developed evaluation procedures and used them
to evaluate the MSHA-class impoundments in Virginia. As a result of DMLR’s review, they
required some operators to prepare remediation plans. OSM met with MSHA and discussed
evaluation procedures.

Following the events in Virginia, MSHA issued Program Information Bulletin (PIB) No. P00-16,
December 1, 2000 (Attachment 4). The PIB was issued to make the industry aware of the
dangers associated with unintentional slurry releases and to address precautionary measures to
alleviate the potential problem. MSHA also developed procedures for the evaluation of the
breakthrough potential in Procedure Instruction Letter (PIL) No. 197-V-11, effective December
1, 1997. The PIL has been reissued as No. 199-V-3 (Attachment 5). The PIL uses Bureau of
Mines Information Circular (IC) 8741, Results of Research to Develop Guidelines for Mining
Near Surface and Underground Bodies of Water (Attachment 7) to evaluate breakthrough
potential. Using the PIL, MSHA conducted a review of the MSHA class impoundments. OSM
advised the states to coordinate with MSHA and to keep current with MSHA's actions to ensure
that the RA’s concerns were addressed and that any permit revisions would be made as
necessary. MSHA required remedial action for some impoundments based on its review.

MSHA also prepared an inventory that listed the impoundments and their risk rating according to
the PIL guidance. Following the October 2000 Martin County Coal Corporation event, MSHA
conducted another round of field reviews generally using the PIL evaluation procedures.

D. EVALUATION PRIORITY
The RA review will be conducted according to the following priority:

1. Sites with previous problems (e.g., uncontrolled seepage, drainage to/from adjacent
underground mines, subsidence features near the impoundment).

2. Unless a higher priority is assigned by the RA based on its knowledge of an
impoundment, or on information provided by the public, the remaining sites should
be reviewed in the order established by the “Evaluation Priority Level” assigned by
MSHA during the 1997/1998 and 2000 evaluations. For the priority levels, see
Attachment 3 of the PIL No. 199-V-3.



The RAs are advised to compare their inventory with the MSHA inventory to
ensure that all MSHA class impoundments are listed. If the MSHA inventory does
not include all the impoundments, the RAs will assign a Priority Level to the
impoundments using the PIL, except that “manmade barriers” should not be
automatically used to lower a Risk Potential. At this time, OSM does not believe it
1s prudent to assign a lower priority based on a manmade barrier in consideration
that a manmade barrier was in-place at the time of the October 2000 Martin County
Coal Corporation (MCCC) breakthrough. However, the RA, after conducting a
technical review of the adequacy of the des’ign and construction of such a barrier,
may determine that it is justifiable to assign a lower risk rating.

Based on the RA’s knowledge of an impoundment, the RA may believe a higher
Priority Level is warranted and that an expedited review should be conducted.
Some factors that might warrant an expedited review would be the heightened
potential for affecting the general public, major public facilities, and sensitive
environmental areas. In the interest of RA’s time and travel considerations, the RA
may also review a lower priority site(s) located in the vicinity of a higher priority
site.

During the RA’s review of an impoundment, the RA should establish a Priority
Level based on its review findings. The “Executive Summary of Findings” form
(Attachment 1) contains space for the Priority Level assigned by MSHA'’s and a
“Remediation Priority Level” assigned by the RA (see section F.2.e). The RA’s
remediation priority contains: 1) a prefix which classifies the relationship of the
impoundment and adjacent underground mines, and 2) the RA’s assigned Priority
Level. (The RAs may develop and use a form of their own design, however, it
should contain similar items as contained in the Executive Summary.)

E. FAILURE MECHANISMS
Potential failure mechanisms include but are not limited to:

1. Failure of sealed underground mine openings - The opening seal (rock/soil or other
material) fails, thus allowing water/slurry to flow in an uncontrolled manner into the
underground works. Underground mine openings include, but are not limited to,
unintentional “punchouts,” (i.e., an intentional or unintentional void or tunnel-like
connection of the underground mine to the surface), portals, horizontal drainage and
ventilation borings, vertical utility or ventilation borings, adits (another term for a
type of underground mine entry) and underground mines), and auger holes that
connect with underground mines.




2. Breakthrough at an unsealed underground mine opening - Water/slurry flow into a
mine opening that has not been sealed. These openings may have only been
covered with soil.

3. Breakthrough at coal barriers (e.g., outcrop barriers; barriers between contour and
underground mines; barriers between auger holes and underground mines; barriers
between small drift mines or house coal adits - Pressures resulting from deposition
of water/slurry/other materials may cause a failure at the coal barrier and allow
water/slurry to enter the mine in an uncontrolled manner.

4.  Breakthrough at strata overlying the coal seam - Water/slurry flow into a mine
through natural fractures and joints and mining-induced fractures (e.g., roof falls,
sinkhole subsidence, and trough subsidence).

The failure mechanisms apply to impoundments that have a considerable clear water pool depth
and also to impoundments that have minimal clear water or have been reclaimed. The slurry in
these structures may remain near or above the liquid limit for extended periods of time. Slurry at
or above the liquid limit can flow as a viscous fluid if not contained. Reclaimed slurry
impoundments may be a risk for breakthrough, resulting from long-term pillar deterioration,
carthquake, or other factors that may affect the loading and stability of an impoundment and
adjacent underground mine.

F. EVALUATION PROCEDURES

The following procedures are structured in consideration that the evaluations will be conducted
by the RA’s technical staff with possible assistance from OSM and cooperation with MSHA.
Consequently, the procedures focus on the review items rather than the specific analytical tools.
Attachment 1 is an “Executive Summary of Findings.” The attachment also contains space for
some basic information pertinent to impoundments. As previously noted, the RAs may develop
their own forms.

1. Information Review

Attachment 2 contains numerous review items that are applicable to impoundments
where the water/slurry elevation is above, or will be above, the elevation of the
underground mines. The items may not be applicable depending on the site-specific
conditions and the spatial relationship of the impoundment and underground mines. The
attachment can be used as a checklist to ensure the completeness of the review.

The potential for a breakthrough is limited in cases where the mines are outside the “zone
of no extraction” (Zone A) and the “zone of extraction using the guidelines” (Zone B)
shown in IC 8741, see Figure 1.



Figure 1 (from IC 8741)
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FIGURE 1, - Safety zone beneath body of surface water.

Where: (s ) 1s the entry width, ( t ) is the entry/mining height, and ( p ) is panel
width. Zone A and B added to figure by LFO.

The first step to take in the review is to determine the elevation of the underground
mines, if any, with respect to the elevation of the actual and planned water/slurry
elevation. For cases where the water/slurry will be below the elevation of the
underground mine, the review write-up can be limited to the information that supports
that finding. However, during the course of the review of such sites, it is prudent to
review the outcrop barrier of works located above the impoundment and assess their
potential to blow-out into the impoundment.

It is also logical to limit the review of impoundments where the underground mines are a
considerable distance from the impoundment, provided that there are no other
underground works, adits, auger holes, surface mines, shafts, or borings between (or
in/around) the impoundment and the underground mine.

Assessment of Breakthrough Potential

The breakthrough potential is a function of a number of factors (e.g., proximity of the
underground mine; location of the mine with respect to natural fracture systems, such as




side hill and valley bottom stress relief fractures; type/thickness of outcrop barrier and
overburden material; floor, pillar, and roof stability; outcrop barrier stability; subsidence
potential and the type(s) and location of potential subsidence; seepage and piping
potential through fractures, the outcrop barrier, and overburden). Numerous research
addresses these items. It is beyond the scope of this paper to list the research and its
applicability to individual factors.

The evaluation, and the assessment of breakthrough potential, will be performed by the
RA'’s technical staff, with possible assistance as needed from OSM. Because of the
variety of conditions, the following does not provide a “cookbook” on how to evaluate the
critical components related to potential failures.

The RAs are advised to use the PIL primarily for rating purposes. The RAs actual
technical evaluations should be based on engineering principles applicable to the specific
site conditions. Pillar stability calculations should be made with currently recognized
formula such as those included in OSM’s Surface Deformation Prediction System
(SDPS), and the pillar loading should consider not only the weight of overburden, but
also the overlying weight of the water and slurry.

During the course of site classification and evaluation, the RAs are encouraged to
examine the outcrop barriers of mines located above the impoundment. These outcrop
barriers should be examined to determine if there is a potential that they could blowout
into the impoundment. A blowout could cause adverse impoundment impacts, such as
overtopping, failure of the upstream face, wave run-up, and/or erosion. The examination
should include: 1) a review of the underground maps to determine head potential, 2) a
review of the surface and underground maps to determine approximate outcrop barrier
width—give special attention to the manner used to delineate the cropline and whether
the underground maps indicates unsurveyed areas, 3) a review and the land surface for
features that reduce the barrier width, 4) seepage that may indicated a narrower barrier
than indicated on the maps or a higher head potential than expected, and 5) geologic
information concerning the composition of the outcrop barrier material.

The evaluation priority is addressed in Section D. However, in order to further aid in the
assignment of appropriate personnel during the technical review, the following site
classification system is recommended. These classifications are also recommended for
use in conjunction with inventories to enable a third party to visualize the location of the
underground works relative to the impoundment. The site should be classified before the
assessment is conducted.

a.  Site Classification Aa: water/slurry elevation at or above the elevation of the
underground mines and 1) there is mining within the “zone of no extraction” (Zone
A) shown in IC 8741, Figure 1, and 2) there is mining within the “zone of extraction
using the guidelines” (Zone B) of IC 8741, Figure 1.

7



1. What are the likely failure mechanisms?

2. Identify the critical components (e.g., outcrop barrier width and stability,
competent overburden thickness, water/slurry depth, subsidence potential) related to
the failure mechanisms. Make note of any components that cannot be assessed
because of the absence or reliability of data.

3. Provide an assessment of the critical components and determine if a failure is
possible.

4. If a failure 1s possible, identify the type and location of the possible failure and
describe the potential impacts (e.g., will breakthrough and be retained in
underground mine; will discharge from underground mine and possibly damage
dwellings; will be retained in mine but the mine’s down-dip outcrop barrier may not
handle the head).

5. If a failure is possible, describe the possible magnitude of the potential impacts.
6. What is the operator’s opinion concerning the potential for a breakthrough?

7. What measures has the operator taken, or plans to take, to prevent a
breakthrough?

8. What measures have MSHA or the RA required?

9. If the operator has taken action to prevent a breakthrough, provide an assessment
of the reliability of the measures taken.

10. Is additional remediation necessary? If yes, describe the action required by the
RA.

11. For underground mines located above the impoundment, is there an outcrop
barrier blowout potential? If yes, describe the action required by the RA.

12. Based on the above, assign a “Remediation Priority” for the site. See G. below.

Site Classification Ab: water/slurry elevation at or above the elevation of the
underground mine(s) and 1) there is mining within the “zone of no extraction”
(Zone A), however 2) there is no mining within the “zone of extraction using the
guidelines” (Zone B).

The assessment for this classification is generally the same as for Site Classification
Aa.



Site Classification Ac: water/slurry elevation at or above the elevation of the
underground mine(s) and 1) there is no mining within the “zone of no extraction”
(Zone A), however 2) there is mining within the “zone of extraction using the
guidelines”(Zone B).

The assessment for this classification is generally the same as for Site Classification
Aa.

Site Classification B: water/slurry clevation below the elevation of the
underground mine, and the mine is within the “zone of no extraction” (Zone A).
The permit allows the water/slurry elevation to exceed the elevation of the
underground mine. There is no mining within the “zone of extraction using the
guidelines” (Zone B).

The assessment for this classification is generally the same as for Site Classification
Aa. However, the potential for breakthrough will not exist until the pool is above
the elevation of the underground mine.

Site Classification C: water/slurry elevation above, or will be above the elevation
of the underground mine; however, the mine is outside the “zone of no extraction”
(Zone A). There is no mining within the “zone of extraction using the guidelines”
(Zone B).

The sites have a limited potential for water/slurry to discharge into underground
mines. No further assessment required unless there is an outcrop barrier blowout
potential from an underground mine above the impoundment.

Site Classification D: water/slurry elevation below the elevation of the
underground mine, and the permit does not allow the water/slurry elevation to
exceed the elevation of the underground mine floor. There is no mining within the
“zone of extraction using the guidelines” (Zone B).

The sites do not have a potential for water/slurry to discharge into underground
mines. No further assessment required unless there is an outcrop barrier blowout
potential from an underground mine above the impoundment.

Site Classification E: no adjacent or subjacent underground mines.
Remediation Priority. The Remediation Priority will be used for inventory

purposes as well as for assignment of technical resources necessary for the plan
reviews.



For Site Classifications A and B, the Remediation Priority is a combination of the
site classification and the evaluation priority based on MSHA's PIL. For example,
a Remediation Priority of Aa-AIH2 means: 1) this a “site classification Aa”
impoundment, 2) it has an A priority level according to the PIL, 3) the underground
mine lies below the impoundment-Category I, 4) the impoundment has a (H) high
potential for breakthrough, and 5) the breakthrough could impact (impact 2) the
safety of the general public.

Based on the RA’s findings, the RA’s “breakthrough risk potential” rating and
“Impact potential” may be different than the rating given by MSHA. For example
the RA may determine that the outcrop barrier is narrower than previously report or
that the RA may identify old adits exist within the impoundment area that were not
previously show on the mine maps.

For Site Classifications C, D, and E the Remediation Priority is the site
classification followed by NRR for “no remediation required,” e.g., C-NRR.

MSHA’s PIL rating system is summarized below.
Category:
I.  Deep mining where the coal seam does not intersect the surface of the
impoundment.
II. Deep mining where the coal seam intersects the surface of the impoundment.
II. Auger mining where the coal seam intersects the surface at the impoundment.
Impact Potential:
1. Breakthrough impacts the safety of miners on mine property.
2. Breakthrough impacts the safety of the general public.

3. Breakthrough impacts property (major roads, utilities, structures).
4. Breakthrough floods and is safely retained within abandoned mine.
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Evaluation Priority:

Priority Category Breakthrough Risk Impact
Level Potential
(refer to PIL for
specifics)

A I, 11, III High 1, 2

B I, II, III High 3

C I, II, III Moderate 1, 2

D I, II, III High 4

E I, II, III Moderate 3,4

F I, I, III Low 1, 2, 3

G I, 1L, III Low 4

H I, 10, III High 5

I I, 10, III Moderate 5

J I, I, III Low 5

G. REMEDIATION PLANS

Because the remediation plans will be site-specific, and the remedial measures may vary
considerably from site to site, the following section describes the general process for the plans
and does not attempt to delineate specific remedial measures.

For sites where assessment identifies a high breakthrough potential, the RA should require the
operator to prepare a plan to address the conditions. Because the plans may require both MSHA
and RA approval, the RA should coordinate the plan requirements (and review of plans, once
submitted) with MSHA. MSHA may not be reviewing low risk sites, however coordination with
MSHA is still encouraged to ensure that the MSHA and RA plan revisions are consistent.

During the development of the remedial requirements, the reviewer may find that the permit and
other data sources do not provide sufficient information to evaluate the breakthrough potential.
This may be related to the reliability of the underground maps; the absence of information related
to mining activities along the outcrop barrier or under the impoundment; the reliability of the
cropline location; insufficient information to determine subsidence potential, etc. For such sites,
the RA should require the operator to take the actions to develop and provide the reliable data
necessary to enable the RA to complete the breakthrough evaluation. This may require
exploratory drilling, surveying, geophysical, or other evaluations and the preparation and
certification of maps and cross-sections that accurately show the relationship of the
impoundment and underground mine.

When exploration is required to fully analyze a site, the exploration should be conducted at a
sufficient number of locations to ensure that the data fully represents the site conditions. The
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drilling should be to a sufficient depth to identify all mined coal seams. When drilling is
conducted, it is recommended that continuous soil samples and rock cores be obtained and stored
in secured facilities. The soil samples and rock cores should be tested for strength parameters
and permeability. The use of geophysical or other methods must be “ground-truthed” by
sufficient drilling or other validation techniques (e.g., entry into the mine and documentation of
geometry, conditions, etc.).

For sites that have a high potential for breakthrough that could cause harm to people, property,
and environmental features, the RA should require the operator to take immediate action to
prevent the breakthrough. These measures may be temporary or permanent actions to allow
stopgap attention to the high-potential situation until such time as an adequate evaluation and
longer-term remedial plan is implemented.

H. EMERGENCY ACTION PLANS

MSHA requires the impoundment operators to submit an Emergency Action Plan (EAP) (see
Attachment 6-- Program Information Bulletin No. P94-18 issued June 18, 1994). The EAP
addresses the hazard area and the procedures for notifying and coordinating actions when a
hazardous condition develops. The RA’s regulatory program may also require an emergency
action plan.

During the impoundment breakthrough review, the RA should review the operator’s EAP
submitted to MSHA and, if a plan is required by the RA, the plan submitted to the RA. This
review should examine the plans to ensure that they cover impacts downstream from portals,
blowouts, or other sites where breakthroughs result in surface discharges of water, slurry, and/or
other impounded materials. Reviews of EAPs should also consider impacts associated with
embankment failure. If plans have been submitted to both MSHA and the RA, the RAs should
review both plans to ensure that they are consistent.

ATTACHMENTS

1. Impoundment Review-Executive Summary of Findings.

2. Evaluation Procedures, Information Review.

3. Breakthrough Events 1994 to 2000.

4. MSHA Program Information Bulletin No. P00-16, Unintentional Release of Water or

Slurry From Impoundments Into Active or Abandoned Mines.

5. MSHA Procedure Instruction Letter No. 199-V-3, Evaluating Breakthrough Potential and
Impact of an Unintentional Release of Water or Slurry From an Impoundment: District
Response Procedures.

6. MSHA Program Information Bulletin No. P94-18, Emergency Action Plan.

7. Bureau of Mines Information Circular 8741, Results of Research to Develop Guidelines
for Mining Near Surface and Underground bodies of Water.
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8.

ARCC Implementation Plan January 19, 20001, “Prevention of Impoundment Leaks into
Underground Mines.”
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ATTACHMENT 1
IMPOUNDMENT REVIEW--EXECUTIVE SUMMARY OF FINDINGS

Date(s) of review:

1) State . County

2) Impoundment Name .
a. Downstream Receiving Stream(s): (1) of impoundment:

(2) of breakthrough points:

b. Watershed Size: acres
c. Impoundment Storage volume: (1) current:  acre-feet; (2) maximum: acre-feet
3) Permittee
4) Permit No. . 5)MSHA ID. No.
6) MSHA'’s Risk Rating .
7) RA’s Remediation Priority . (Rate site based on worst-case situation.)

8) Site Classification Codes (the classification code is included in the Remediation Priority):
Aa--pool above UG mine; UG mine(s) located within IC 8741 “zone of no extraction” (Zone A);
and UG mine(s) located within the “zone of extraction using guidelines” (Zone B).

Ab--pool above UG mine; UG mine(s) located within “zone of no extraction,” (Zone A) ; and
UG mines are not located within the “zone of extraction using guidelines” (Zone B).

Ac--pool above UG mine; UG mine(s) not located within “zone of no extraction,” (Zone A); and
UG mine(s) are located within the “zone of extraction using guidelines” (Zone B).

B--pool below UG mine but permitted to go above UG mine and UG mine within “zone of no
extraction,” (Zone A) ; and UG mines are not located within the “zone of extraction using
guidelines” (Zone B).

C--pool above or will be above UG mine and UG mine is not within “zone of no extraction,”
(Zone A); and UG mines are not located within the “zone of extraction using guidelines” (Zone
B)

D--pool below UG mine and is not permitted to exceed floor elevation of UG mine; and

UG mines are not located within the “zone of extraction using guidelines” (Zone B).

E—no adjacent or subjacent underground mines.

9) Impoundment Type: O Slurry, [ Water, [1 Other (AMD Treatment, CCB Disposal, etc.).
10) Current Freeboard ft.

11) Decant: O Yes, [ No. 12) Open/Emergency Spillway: [0 Yes, [ No.
12) Is water/slurry currently being added to the impoundment? [J Yes, [0 No.

13) Is precipitation runoff diverted around impoundment? 0 Yes, (I No.
14) Are the ground or surface water monitoring stations located to provide information on

leakage from the pond into the mine? 0 Yes, O No.



15) Findings. Check the boxes where the review indicated a potential for:

a. O breakthrough due to failure of seals to underground mine works,

b. U breakthrough at unsealed underground mine openings,

c. [1 breakthrough at UG mine outcrop barrier,

d. [ breakthrough at barrier between highwall and UG mine,

e. [ breakthrough at barrier between auger holes and UG mine,

f. U breakthrough at barrier between adit and UG mine,

g. Ll breakthrough at strata overlying the coal seam through natural fractures,

h. O breakthrough at strata overlying the coal seam through mining-induced fractures.

16) If the impoundment breaks into the UG mine, is a discharge to the surface possible?

a. [1 Yes (through open portals),

b. O Yes (by causing failure of UG mine’s portal backfill ___ feet high),

c. U Yes (by causing failure, based on 50+H, of the UG mine’s outcrop barrier  ft wide),
d. O No (the above-drainage UG mine has the capacity to contain the water/slurry,

e. U No (the below-drainage UG mine has the capacity to contain the water/slurry.

17) Are there any indications of?

a. [ leakage into the UG works,

b. O drainage from the UG portals,

c. U leakage through the UG mine’s outcrop barrier.

18) Is there a potential for overlying underground mines to blow-out into the impoundment?
U Yes, 0 No.

19) Has a breakthrough previously occurred at this impoundment? [ Yes, [J No.
20) Attach narrative describing adverse conditions identified in 15, 16, 17, 18, and 19.

21) Has the RA or MSHA previously required remediation with respect to a potential
breakthrough? [0 Yes, 0 No. Describe.

22) Would the remediation required by the RA or MSHA address the current breakthrough
concerns identified by the RA? 0 Yes, 0 No, D N/A.  Describe.



23) Address the status of the RA or MSHA -required remediation (include appropriate dates).

24) Address the remediation action taken by the RA and the status of the action (include
appropriate dates).

25) Does an early warning system exist to alert of sudden changes in water level? O Yes, 0 No.

26) Is there an Emergency Action Plan (EAP) with phone numbers of appropriate:

a. 0 individuals living downstream of the embankment and the possible underground mine
discharge points,

b. [ facilities (e.g., public water supplies),

c. [0 agencies.

27) Does the EAP cover areas where a breakthrough could discharge? [ Yes, U No.

28) Describe the affected downstream locations if: (a) dam breach occurred; (b) breakthrough
resulted in discharge to other streams. Description should note type (home, school, business,
industry, etc.), number, and location of properties and distance downstream, location above
bank-full condition, anticipated flood stage at structure; presence of water supply intakes, high
quality or special stream value, and other pertinent information.
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ATTACHMENT 2

EVALUATION PROCEDURES, INFORMATION REVIEW

The items provided below were developed for the review of existing and proposed
impoundments. However, based on site-specific conditions and the spatial relationship of the
mmpoundment and adjacent underground mine(s), some of the items may not be applicable. This
attachment can be used as a check list to ensure the completeness of the review.

1.

Permit Review (Including the Impoundment and Embankment Plan Approved by
the RA and MSHA) The following items should be considered:

Permit history/chronology of embankment design and verification of original permit
design and revisions with MSHA file. This will determine whether the RA has
approved all MSHA-approved modifications. It may also provide information
concerning the underground mines, as well as information on the geology.
Geologic and geotechnical information (including minable coal seams, location of
core holes, and overburden and mine floor type/ characteristics). Include the
embankment foundation investigation from the mine plans, as well as the pool area.
Subsidence control plan for underground mine if permitted under the SMCRA
permanent program). Subsidence analysis prepared for the impoundment permit.
In addition to pillar stability, this may provide information on the mining geometry,
seam height, coal strength, and pillar size.

Information concerning underground mines within 500 feet of the impoundment,
including the reliability of the maps, extent of information on the maps, and the
correlation of the maps with the surface maps.

Blasting and mining activities (proposed and historical) in the impoundment area--
generally those activities within 500 feet of underground mine outcrop barriers (the
reviewer is advised to discuss the blasting levels with the RA’s blasting specialists.)
Stability analyses (embankment design, impoundment, etc.). The stability analyses
may provide information related to foundation soils/rocks, which may provide
information related to outcrop barrier and overburden material.

NPDES or other related permits associated with surface water discharges, including
those from underground mine works. (Note any chemical treatment systems related
to drainage/seepage from the impoundment into the underground works.)

Probable hydrologic consequences (PHC) information (including surface/subsurface
monitoring points). This will identify the location of the ground and surface water
monitoring points and allow the reviewer to determine whether those points could
provide information concerning seepage/leakage from the impoundment (and
whether new points should be added to better determine the hydrologic impacts
related to seepage/leakage). This may also identify seeps/discharge that may be
related to the impoundment.

Flooding or breach analyses of downstream areas. This information would allow a
relative assessment of the impacts of a breakthrough if the breakthrough occurs in
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the same watershed as the breach analyses and is similar in volume to the breach
volume. It would also allow a relative assessment of another watershed where a
breakthrough could discharge if that watershed is similar to the watershed for the
dam breach analysis.

. For cases where seeps/discharges exist, compare the water quality parameters of
slurry and seeps/discharges. This may identify similar characteristics between the
shurry and seeps/discharges.

. Plans for sealing underground mine openings, including horizontal and vertical
boreholes, gas wells, etc. Generally, the plans should provide specific information
on impoundment pool depths and also provide specific closure methods that
consider the pool depths. The plans may also contain information on the design
assumptions and width of the barrier between adits or augers and adjacent
underground works.

. Special conditions related to the construction and maintenance of the impoundment.

Aerial Photographs and Videos

. Photos and videos for indications of surface disturbance in the impoundment area;
e.g., roads and diversions (roads and diversions along or across the contours may
reduce the outcrop barrier), adits, portals, contour cuts, auger holes, natural benches
(may show up on videos), old refuse and spoil banks (may give an indication of
activity that may not otherwise show on the photos/videos).

. Photos for joints, lineaments, subsidence fractures or features, etc.

Surface Maps

. Historical maps of impoundment areas. This may show surface disturbance (roads,
diversions, etc.) in the impoundment area that may decrease the outcrop barrier
width. This may show contour cuts, which decrease the separation between the
impoundment and the underground mines. This may show augers, adits, and other
underground openings that should be sealed.

. Limits of backfilled areas. This may provide information on underground mine
floor elevations and the barrier between the highwall and the underground works.

. Reliability of the cropline. Note that the cropline drawn on the maps may not be
surveyed; may not have been located using mine elevations at the immediate area;.
may be based on USGS quadrangle contour elevations (which may have an error of
approximately one-half contour interval).

. Indications of natural benches located at/near the coal elevation. Natural benches
may reduce the outcrop barrier width and the overburden height at the edge of the
underground mine.

. Extent of prior refuse disposal. Note coarse refuse or a slurry delta deposited along
the outcrop barrier (or over below-drainage underground works). This may affect
the potential for seepage into the underground mine. The weight of the coarse refuse
may also be a consideration with respect to pillar and roof stability.



Extent of residential development and other critical features located downstream of
the possible sites where breakthroughs could exit the underground mine.

Underground Mine Maps (for each mine located beneath or adjacent to the
impoundment and embankment) Make sure the most current map is available.
However, note that the most current map may not contain some of the detail provided on
the earlier versions; therefore, it is appropriate to review some of the earlier maps to
comprehensively consider all conditions. The following items should be considered in
the assessment:

Name of the mine.

Date of the mining.

Extent of mined area.

Pillar size, entry width, and mining height.

Indications of second mining, including remining operations that recover internal
mine barrier pillars.

Indications that unmapped works were encountered.

Indications that the works were not surveyed (e.g., dashed instead of solid lines for
the works).

Indications of roof, floor, and water problems.

Indications of horizontal or vertical borings through the outcrop barrier, coal barrier,
or mine roof.

Punchouts/breakouts from the underground mine to the surface.

Extent of augering.

Outcrop barrier width and overburden thickness (thickness of competent rock) at the
edge of the underground mine; barrier between contour mine and underground
mine; barrier between house coal or small drift mine and underground mine; barrier
between auger holes and underground mine. Note that the upper portions of the
overburden, possibly 50 feet or more, may be highly weathered and, consequently,
not appropriate to be considered as competent rock.

Are coal barrier pillars separating the mine adjacent to the impoundment from other
mines? If there is a breakthrough, could the barrier fail? If the impoundment leaks
into the underground works, will the barrier prevent/inhibit seepage? This provides
information pertinent to determining possible impact areas (if a breakthrough
occurs). It also provides information to determine where to monitor for seepage.
Maps, scaled and with reference points, to allow overlay/superimposition with
impoundment plan view. Note, that where the scales are different or there are
msufficient reference points, the reviewer may not be able to accurately/confidently
overlay the maps--even when reducing during photocopying. The permittee should
be requested to prepare maps that are suitable for overlaying or, alternately, provide
certified cross-sections and maps showing the impoundment and underground mine.
Cross-sections showing the relationship of the impoundment to the underground
mine.



The history and extent of slurry injections or discharges into the mine works assists
in determining hydraulic connectivity. For example, mine drainage that passes
through or over injected slurry may have the same chemical characteristic as the
impounded water/slurry and could erroneously indicate seepage.

Exploration performed to verify extent of mine workings (borings, geophysical).
Existence/extent and elevation of any impounded water against seals or down-dip
outcrop, including the outcrop adjacent to the impoundment. The underground
mine may dip toward the impoundment and create a high hydraulic head on the
outcrop barrier adjacent to the impoundment. A high head may also develop at
sealed mine openings located in the impoundment area. The high head may
adversely affect the stability of the barrier and seals and reduce their capability to
withstand the pressures created by the impoundment.

Reliability of the cropline. Note that the cropline drawn on the maps may not be
surveyed; may not have been located using mine elevations at the immediate area;
may be based on USGS quadrangle contour elevations (which may have an error of
approximately one-half contour interval).

Floor elevation/structural contour and pool potential of the underground works.
This is necessary for determining the flow direction of seepage water. This also
determines whether a breakthrough could be contained within the mine and, if not,
at what points it will discharge to the surface. It may also provide information on
the quantity of discharge. This should also provide information, in the event of a
breakthrough, on the head that could develop at portal seals and other underground
openings. It should also provide information on the head that could develop at the
underground mine down-dip outcrop barrier. This is necessary to determine
whether the outcrop barrier could fail as a result of a breakthrough. The above
information is also necessary for determining what surface areas could be affected if
a breakthrough occurs.

Subsidence Analysis The follow items relate to the potential for subsidence, the type of
subsidence that could occur, the lateral extent of the subsidence, and the type of surface
features (e.g., sinkholes and open cracks) that could occur as a result of subsidence.

Geologic section, with overburden strata types and thickness.

Pillar stability.

Floor strength.

Roof fall and sinkhole potential.

Potential zones of pillar crushing, pillar collapse, or floor punch/squeeze.
Deformation and strain/stress isopleths.

Barrier boundaries where pillar failure can cause beam-type failure and
consequently overburden cracking.

Barrier boundaries where joints or fractures could cause blocky roof falls and
sinkholes.

Potential for joints or fractures to open in response to subsidence.



Evaluation of the effect of the maximum weight of the overburden, embankment,
slurry, water, or other impounded material through all planned stages on pillar
loading.

Outcrop or Coal Barrier Stability

Ability of outcrop or coal barrier abutting the impoundment to withstand pressures
from the impoundment that could cause a “blow-in.”

Ability of outcrop or coal barrier abutting the impoundment to withstand water
pressures from the underground mine that could cause a “blow-out.”

Outcrop barrier width in the downdip areas of the underground works and the
stability of the barrier in the event of a breakthrough.

Ability of the barrier between underground mines to contain or retard slurry leaks.

Liners and Seepage Barrier Stability

Source of the liner/barrier material(s) (e.g., soil, slurry, coarse refuse, fabric, etc.).
Geotechnical properties (e.g., strength, permeability, classification, etc.).
Placement details (thickness, compaction effort, use of graded filters or filter fabric,
underdrains, etc.).

Seepage analysis, based upon maximum hydrostatic head on liner from maximum
design pool.

Worst-case subsidence analysis, showing the amount of strains generated on the
liner/barrier.

Stability analyses of hillside with liner/barrier--based on liner/barrier properties,
natural soils conditions beneath the liner, bedrock, foundations, seepage, etc.
Analyses should show the effect on the safety factor from the subsidence-induced
strains.

Procedures for slurry excavation in order to begin liner/barrier construction at an
elevation below the slurry and coal seam.

Procedures related to the construction of any cofferdams or dikes to isolate
liner/barrier during its construction.

Slurry discharge location(s) for controlling slurry fines deposition against
liners/barrier.

Details/timing of liner/barrier construction progression in advance of slurry
deposition.

Underground mine monitoring details and schedule to assure liner/barrier
effectiveness.

Mine Opening Seal Stability (This applies to openings in the impoundment area as
well as the portals if located outside the impoundment area. The portal seals outside
the impoundment area should be reviewed to determine if they could contain a
breakthrough)



10.

11.

Type of seal and seal drains (wet, dry, bulkheads, etc.).

As-built seal certifications or construction notes. (As a word of caution, if
information on the closure is not available, it may be unsafe to assume that the
closure was constructed as required by the permit.)

Grouting plans.

Pneumatic stowing plans.

Current Monitoring Data

Location, depth, historical readings, for ground and surface water monitoring wells,
and the presence of abnormal trends. For the ground and surface water monitoring
locations, the points of interest are those that could be affected by seepage from the
impoundment.

Piezometer readings. Abnormally low localized piezometer readings or
depressions, could indicate leakage, and high localized readings could indicate
underground mine drainage into the embankment.

Pool levels from the weekly inspection reports. Changes in the pool levels, other
than those related to normal discharges into the pool and plant make-up water, may
indicate leakage.

Underground mine discharge information. Spikes in the discharge and changes in
the chemistry could indicate impoundment leakage or precipitation events.
Geochemical analysis of the slurry. Were any of the slurry components
unexpectantly identified at the monitoring locations?

Certification, Inspection, and Enforcement Review

Current, intermediate, and maximum permitted elevations of
embankment/impoundment stages. This enables a reviewer to determine: the past,
present, and future spatial relationship of the pool and underground works; and,
when seepage/leakage into underground works could have started. This among
other things gives a time frame for the review of ground and surface water
monitoring reports.

Weekly inspection reports required by MSHA; the construction, quarterly, and
annual inspections and certifications require by the RA; and the RA’s inspection
reports. The information from the reports and certifications is pertinent to various
items in the preceding sections.

Historical files for inspection and enforcement history may be related to
seepage/drainage into the underground works (include RA, OSM, and MSHA).
Have impoundment failures occurred previously?

Analyses of prior impoundment failures, including remedial measures.

Field review

Augers, adits or other underground mine entries for haulage, ventilation, or access.
Site conditions for such features that could be inundated in the future should be



considered, including development of certified sealing plans. The seal construction
should be inspected to ensure compliance with the plans.

Subsidence features. Features that could be inundated in the future that are above
the pool may also indicate the potential for similar features below the pool surface.
A plan should be required to address such features.

Geologic anomalies (stress relief fractures, joints, lineaments, faults, , etc.). These
features may provide a direct path for slurry/water drainage into the underground
works. A plan should be required to address such features.

The presence of deep colluvial or residual soil within the impoundment area. Deep
soils reduce the effective width of outcrop barriers and the overburden at the limits
of the mine. If the permit does not reflect the conditions, revised plans may be
necessary.

Other surface disturbances from prior surface mining, construction, oil/gas activity.
Surface deformation monitoring of hillsides (e.g., survey monuments and
inclinometers).



ATTACHMENT 3

BREAKTHROUGH EVENTS 1994 TO 2000

This list may not include all of the events.

SITE 1: Water and coal slurry from an impoundment at Martin County Coal Corporation
(MCCC), Permit No. 680-8002, Martin County, Kentucky, discharged into an underground mine,
traveled down dip through the workings and discharged from abandoned entries in the
preparation plant area and an adjacent watershed.

BACKGROUND: On May 22, 1994, water/slurry from MCCC’s impoundment drained through
an opening (fracture or subsidence feature) at the edge of the underground mine. The outcrop
barrier was about 60 feet wide and the overburden was about 15 feet in depth. The water/slurry
was about 28 feet above the mine roof at the time of the event. About 50 million gallons drained
into the underground mine in the Coalburg seam. Water/slurry discharged from the underground
mine at three locations; from two portals and through a two- to three-foot wide coal barrier
between the underground mine and a contour bench. The discharge from one of the locations
passed through a sediment pond causing some erosion. The discharge at another location cause a
freshwater pond to fail. The discharge from the third location was controlled, at least partly, by a
berm constructed by MCCC after the event. In response to the event, MCCC proposed, and
obtained approval of, a seepage barrier adjacent to the underground works. The seepage barrier
was constructed by blasting a contour bench and pushing the spoil over the hillside down to the
slurry level.

SITE 2: Slurry from an impoundment discharged into an underground mine at Lone Mountain
Processing, Inc. (LMP) Permit No. 1301411, St. Charles, Lee County, Virginia.

BACKGROUND: On August 9, 1996, coal slurry from LMP’s impoundment drained through a
highwall opening above the coal seam. The opening occurred when strata immediately above the
coal seam 1n the highwall was pushed back into an undetected/unknown mine entry. The coal
barrier separating the pre-existing surface mine and the underground mine was less than five feet.
The slurry drained into and through the abandoned underground mine works in the Darby (a.k.a.
Number 5 or Taggart) seam. Most of the leak was contained within the mine. The duration and
mmpact of the discharge was minimal. An earthen liner was backfilled/constructed along the
entire mine bench to preclude additional leakage into the underground workings.

SITE 3: Slurry from an impoundment at LMP Permit No. 1301411, St. Charles, Lee County,
Virginia, discharged into an underground mine, traveled down dip through the workings and
discharged from an abandoned entry into an adjacent watershed.

BACKGROUND: After the earthen liner was placed on the mine bench by LMP following the
August 1996 leak, the slurry impoundment filled to a level above the liner. On October 24,
1996, slurry from the impoundment drained suddenly through a subsidence crack beneath the



slurry pool into the same subjacent underground workings that contained the August 1996 leak.
The slurry traveled through the abandoned underground mine works and exited an open portal on
Gin Creek. The Virginia Division of Mined Land Reclamation (DMLR) estimated the initial
discharge at 3,000 gallons per minute. Company officials reported that the leak from the
impoundment was stopped within two hours; however, the black water discharge from the mine
continued for approximately one week after the initial event. The discharge deposited sludge in
Gin Creek, Straight Creek, Stone Creek, North Fork of the Powell River, and the Powell River.
The sludge-laden water killed fish in the upper four tributaries (approximately nine miles). The
Powell River is considered as critical habitat to several Federally listed threatened or endangered
mussel and fish species. The earthen liner was extended up the hillside and covered with coarse
refuse to preclude further problems.

SITE 4: Slurry discharge through an underground mine and into an adjacent watershed from an
impoundment at Consolidation Coal Company Permit No. 1400047, Oakwood, Buchanan
County, Virginia.

BACKGROUND: On November 26, 1996, Consolidation Coal Company (Consol) experienced
a coal slurry spill from its slurry impoundment similar in nature to the October 24, 1996, spill at
LMP’s operation. Consol reported as much as four million gallons of slurry was lost from the
impoundment at their Buchanan No. 1 operation between November 26 and November 28.
Company representatives theorized that slurry entered old auger holes or an old mine portal
along a highwall within the impounding area, traveled through abandoned underground works
and escaped from a bond-released Jewell Smokeless Coal Corporation mine entry, Permit No.
1201067. The Jewell Smokeless mine portal is located across a ridge approximately 900 feet
northwest of the impoundment. Downstream of the discharge point is the Island Creek Coal
Company VP-8 mine. Employees discovered black water threatening to run into one of the
mine’s active shafts. Company employees diverted the flow from the shaft into the Right Fork of
Garden Creek. The spill has affected North Branch, Garden Creek, and the Levisa River.
DMLR sampled a one-mile portion of Garden Creek and the Levisa River and found 1,150 dead
fish. The incident also impacted the Corps of Engineers Fish Trap Reservoir. Consol
constructed a cofferdam to isolate the slurry in the impoundment from the area of the suspected
leak. The slurry was excavated from behind the cofferdam and seals were placed in the auger
holes and mine entries. Coarse refuse was placed above the seals.

SITE S: Slurry discharged into an underground mine adjacent to an impoundment at a Harlan
Cumberland Coal Company mine, Harlan County, Kentucky.

BACKGROUND: On September 21, 1994, Harlan Cumberland slurry impoundment broken
into its own underground mine and flooded abandoned and active mine areas. There were not
any miners in the works at the time of the event. An estimated 23 million gallons of water and
slurry entered the mine. The water entered through a previously sealed mine opening; apparently
the mine entry collapsed inside the seal. There was about 26 feet of overburden at the
breakthrough location. The plans for sealing the breakthrough location included exposing the
coal seam if possible, backfilling the exposed works, covering with geotextile filter cloth,
covering with coarse refuse, and finally building a slurry delta.
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SITE 6: Slurry from an impoundment at MCCC'’s Permit No. 680-8002, Martin County,
Kentucky, discharged into an underground mine, traveled through the workings and discharged
from an abandoned entry and also through the portal for an active beltway.

BACKGROUND: On October 11, 2000, coal slurry from MCCC’s impoundment drained
through an opening (fracture or subsidence feature) at the edge of the underground mine. The
outcrop barrier was about 65 feet wide, however, a considerable portion of the outcrop barrier
was composed of weathered material. The coal slurry was about 100 feet above the mine roof at
the time of the event. About 250 million gallons drained into underground mine in the Coalburg
seam. Slurry discharged from the underground mine at two locations. The discharge from both
locations damaged the sediment pond and impacted in excess of 75 miles of stream and several
municipal water supplies. The failure occurred through the seepage barrier built after the May
1994 event (see Site 1).
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4015 Wilson Boulevard
Arlington, Virginia 22203-1984
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FROM: MARVIN W. NICHOLS, JR. i
Administrator

for Coal Mine Safety and Health

-
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MARK E. SKILES

Dircetor of Technical Support

SUBJECT: Addressing the Potential for and Prevention of the Unintentional Release of Water or Slurry From
Impoundments Inte Active or Abandoned Mines

Who needs this information?
Coal Mine Safety and Health (CMS&H) enforcement personnel, Technical Support personnel who review impoundment plans,
independent contractors, and coal mine operators should be aware of this information.

Why is MSHA issuing this bulletin?

MSHA is issuing this bulletin to add to information provided in a previous Program Information Bulletin ( P1B P97-4), "Unintentional
Release of Waler or Slurry From Impoundments Tnto Active or Abandoned Mines." This bulletin provides additional information regarding
precautionary measures to alleviate this potential problem.

’hy is this bulletin necessary?
In 1994, an unintentional breakthrough occurred at a coal waste impoundment. In late 1996, within a two-month period, two incidents of
water and sturry flowing uncontrolled into abandoned underground mines resulted in release of the material into downstream waters. [n
response to these unintentional releascs, MSHA issued PIB P97-4. This bulletin outlined the potential dangers associated with constructing
an impounding structure in the vicinity of underground mines, provided precautionary measures that should be taken by operators to
alleviate the hazards, and described the measures that MSHA would take to evaluate all impoundment plans.

In the past three years, additional evalvations have been performed by mine operators, and all impoundments with breakthrough potential
have been identified. Design plans for these sites have been, and continue to be, under review. However, on October 11, 2000, another
unintentional release of water and slurry into an underground mine resulted in significant environmental damage in adjacent strcams.
Accurately identifying and mitigating the potential for futurc similar incidents remains MSHA's concern. This bulletin is intended to further
clarity the problems and describe issues that should be addressed during the mine or impounding structure planning phase.

Background Information Since 1994, four unintentional releases of water and slurry have occurred when water and slurry from an
impoundment broke through into adjacent and underlying underground mine workings. The initial events resuited in inundation of
abandoned underground mirnes and minor environmental damage. In 1997, MSHA issued Procedure Instruction Letter [97-V-11,
"Evaluating Breakthrough Potential and Impact of an Unintentional Release of Water or Slurry From an Impoundment; District Response
Procedures” to instruct enforcement personnel regarding this issue. The fatest event, in October 2000, resulted in material flowing through
an active portion of a mine and major environmental damage. In each case, water and slurry flowed through the mines and discharged at
old portal locations on the other side of the mine into adjacent hollows.

In general, potential problems can exist with impoundments Jocated close to underground mine workings whenever:

1. mining has taken place in a coal seam that is completely below the level of the impoundment and water or slurry can enter the mine
through subsidence features, shafts, slopes, or other openings;

2. mining has taken place in a coal seam that outcrops within the impoundment and water or slurry can enter the mine through subsidence

http://www.msha.gov/regs/complian/PIB/2000/pib00-16.htm 6/20/2001



Program Information Bulletin: No. P00-16: Addressing the Potential for and Prevention of... Page 2 of 3

features, inadequately sealed openings, or inadequate cutcrop barriers;

3. auger mining has taken place in a coal seam that has been deep mined and that outcrops within the impoundment and water or shury can
enter the mine through inadequate barricrs left between the ends of the auger holes and the underground workings; or

4. surface contour strip mining has taken place in a coal seam that has been deep mined and that outcrops within the impoundment and
water or slurry can enter the mine through barriers that have been reduced in size due to the strip mining.

An additional problem is the pooling of water or slurry within an underground mine in an area with an inadequate outcrop barrier or seal.
This impounded material could constitute a hazard due to the force and the damage that could result if a blow-out were to occur. The
climination or minimization of the inundation hazard to workers in active mines ot to persons immediately downstream of potential
discharge locations remains MSHA's primary concern. However, as noted in the previous bulletin, significant hazards may also extend to
structures or utilities or the environment located downstream of the potential discharge locations.

‘What should be done to prevent future unintentional relcases? To mitigate the potential dangers associated with this problem, the following
issues should be thoroughly addressed during the mine or impounding structure planning stages:

t. New mining, both underground and auger, proposed in the vicinity of water or slurry impoundments must be carefully surveyed,
mapped, and certified. Old maps of existing workings have been found to be highly inaccurate in several cases. The importance of having
accurate mine maps in situations such as this cannot be overstated. Mine maps of questionable accuracy should be treated as unknowns and
any analyses performed should assume that the worst possible conditions exist. When necessary, the accuracy of mine maps should be
verified through the use of collaborating information or through additional field exploration.

2. Mine operators should carefully and thoroughly evaluate the adequacy of all barriers left between the impoundment and the underground
mine workings. Where the underground mine is located totally below the elevation of the site or is located in an adjacent hillside that
outerops within the impoundment, the adequacy of the mine strata and overburden should be evaluated. This includes addressing the
stability of remaining pillars and immediate floor and roof, the potential for roof falls to propagate to the surface, and the effect of
subsidence featurcs that intercept the surface within the impoundment. In the case of the underground mine being located in a seam that
outerops within the impoundment area, the natural or man-made barrier at the outcrop should be evaluated for the maximum anticipated
design hydraulic head that will exist on that barrier. The adequacy of these barriers should be certified by a professional engineer.

3. When subsidence analyses are performed, the potential surface tension zones should be identified. It is in these areas where surface
cracks may open which could allow water or sluiry to flow into the mine. Several reviewed designs have assumed that the fine refuse will
have a sealing effect on any cracks. This may be true for narrow cracks or for wide cracks in low head conditions, However, slurry should
not be considered capable of long-term plugging of wide surface cracks.

4, Old impounding sites may contain slurry that is several hundred feet thick. Slurry that has been deeply buried should still be considered
capable of fluid movement unless data and analyses are submitted showing the opposite. Although the slurry itself may appear stable, water
seeping through the slurry into cracks in the natural hillside could eventually create a piping situation where a dircct and substantial flow
path is created from the pool into the underground mine. Consolidation of the slurry may not be adequate to prevent a breakthrough of the
material into a mine.

5. Mine operators may opt to conservatively assume that water or slurry will enter the underground mine, and they will therefore control
the material through the use of underground bulkheads. Similar to the outcrop barricr situation, all areas where the impounded material may
collect should be evaluated. All bulkhcads should be designed and maintained for the maximum anticipated hydraulic head that may be
present as a result of the pool leve! in the impoundment. The adequacy of all hydraulic bulkheads should be certified by a professional
cngineer,

6. Underground slurry tnjection worsened the outflow condition in several of the previous breakthrough incidents. In these cases, water or
slurry flowed from the impoundment into the area of underground storage. This increased the slurry available for outflow. If located in an
area susceptible to inundation from an impoundment, the bulkheads designed to contain the underground slurry should be capable of
withstanding the maximum hydraulic head attributable to the impoundment.

7. When contour strip mining operations will remove a portion of the natural outcrop barrier, the remaining barrier should be evaluated for
breakthrough potential. When these natural outcrop barricrs arc reduced, man-made barriers should be considered. Any man-made barrier
shouid be designed to be capable of withstanding the maximum hydraulic head created by the impounded water and slurry.

What is the authority for this bulletin?
Federal Mine Safety and Health Act of 1977; 30 CFR 77.216.

‘Who are the_contact persons for this bulletin?
Coal Mine Safety and Health, Division of Safety
Billy G. Foutch, (703) 235-1915

Pittsburgh Safety and Health Technology Center
Kelvin Wu, (412) 386-6903

Is this bulletin on the Internet? This information may be viewed on the Internet by accessing the MSHA home page

http://www.msha.gov/regs/complian/PIB/2000/pib00-16.htm 6/20/2001
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(http://www.msha.gov) and then choosing Statutory and Regulatory Information/Compliance Assistance Information/Program Information
Bulletins.

Who will receive this bulletin?
Program Policy Manual Bolders
Coal Mine Opcrators

Coal Independent Contractors

Disclnimar MSHA Home

http://www.msha.gov/regs/complian/PIB/2000/pib00-16.htm 6/20/2001
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ATTACHMENT 5

> Nyt iy vt . Al . L R Py | Sl R
LLS. Departiment oF Laho A Safety and Hewdh Adiinistration
S Woelson Hanlovard

Avlirgean Virginia 202031954

: EXPIRATION
EFFECTIVE DATE: 12/01/1997 DATE: 03/31/2001

(Reissue of 197-V-11)

PROCEDURE INSTRUCTION LETTER NO. 199-V-3

FROM: MICHAEL J. LAWLESS
Acting Director of Technical Support

= o RN
ROBERT A. ELAM Rl Bllem

Administrator
for Coal Mine Safety and Health

SUBJECT:  Evaluating Breakthrough Potential and Impact of an Protection
Unintentional Release of Water or Slurry From an
Impoundment; District Response Procedures

Scope .
This procedure instruction letter applies to Coal Mine Safety and Health (CMS&H) enforcement
personnel, impoundment specialists, and Technical Support persennel.

Purpese

The purpsse of this procedure instruction letter is to provide guidance for district personnel
responsible for evaluating impoundments that were previously identified to have a potential for
breaking into ar abandoned coal mine(s), This letter also sets forth precautionary measures

to be instituted bility of mine waste disposal facilities.
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Also, this letter identifies the A gency's responsibility when a potentially dangerous unintentional
] rom an impoundment has cccurred.

A Flowchart and Categorization Criteria huve been developed to enable district specialists to classify
all : ) itified with some breakthrough potential. The classification is basad o the
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category ol the potential and the impact that a breakthrough might have on an adjacent or underlyving
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Tl

mine. The criteriu to be used for categornizing the breakthrough potential of each site is found i
Attachment 1. When the criteria references Informution Circular 8741 (IC 8741) the flowcehart in
Altachment 2 is used. The flowehart wis prepared o enable district specialists to eastly classify any
site when 1C 8741 must be used.

Ouce the breakthrough category and potential have been determined, the impact potential should be
determined by assigning a value from the table provided in Attachment 3. Also, a priority code listed
on the same table should be assigned o each site.

Since it is possible for an impoundment site to have more than one area with breakthrough potential,
each location must be categorized and the most severe potential used for prioritization. Impoundment
sites where the embankment itself could be affected by the sudden outrush of water or slurry are to be
given the highest priority. Once all sites have been identified on a priority listing, the pertinent
information is to be reported to the Pittsburgh Safety & Health Technology Center. For this
submittal, the format below should be used on a hard copy form as well as in an electronic
spreadsheet structure;

Site Name, State, District, Impoundment 1.D., Category, Potential, Highest Level of Impact,
Priority Level (an example of the reporting format would be as follows: Brushy Fork
Impoundment, KY, 07, xxxxxxx-xx, 01, High, 1, A).

Where a mine's impoundment plan does not adequately address the breakthrough potential, the mine
operator responsible for that impeoundment shall be notified that the plan must be revised. This plan
raodification shall be done in accordance with the plan revision procedures described in MSHA's
Program Policy Manual, Volume V, Page 3c, 4/1/90 (Release V-2).

The technical review of all newly submitted impoundment plans will include an emphasis on
evaluating the potential of a water or shurry breakthrough into adjacent mines prior to the district
manager granting approval of such a pian.

If an unintenticnal breakthrough does oceur at an impoundment site, then the mine operator is
required to immediately notify the district manager and submit a2 Mine Accident, Injury and Tliness
Report, MSHA Form 7000-1, in accordance with 30 CFR 50.10 and 50.20. When the district
manager is notified, enforcement personnel shall be sent to the site immediately and issue the
appropriate citations or orders to ensure the safety of miners and the public.

Backeround

The Agency's classification criteria for this evaluation was developed by a joint committee consisting
of CMS&H and Mine Waste and Geotechnical Engineering Division personnel. The criteria to
identify the breakthrough potential of an impoundnient is derived from general rules of practice and
from the Bureau of Mines Information Circular 3741 (IC 8741).

Renewed emphasis was placed on the potential safety and health concerns when the potential of

water or slurry breaking into undersround mine workings was agein realized when twao unintentional

releases of slurry occmired in a two-month period. In both instarces the accident inundated adjacent,
”

abandened underground mines. In each case the shury rapidly discharged from old mine portals that

were located in hollows adjacent to the impoundment sites,

The powential for such events ocourring in the firture remains o concern for the Agency, sspecially
g genes

4
s

since active impoundments continue to increuse in elevation and may overtop worked-out coal seams



CEvalusting Breakthroush Potential and lmpact ot an Unintentional Release of Water ar S Page 3 ofo

or seams that are presently being mined. IF the extent of mine worki s 1 not adequately mapped, ihe
safety barrters Jeft in place may not be substantial encugh o resist the hydraulic pressure of the
material impounded in the future,

Authority
Federal Mine Safety and Health Act of 1 77,30 CFR 77216, 30 CFR 75. 1716, 30 CFR.50.19, and
30 CFR 50.20.

Filing Instruction
This letter should be filed behind the tab marked "Procedure Instruction Letters” in the binder
entitled Program Handboolks and Procedure Instruction Letters.,

Issuing Office and Contact Person
Coal Mine Safety and Health, Division of Safety
Roger Schmidt, 703-235-1337

Technical Support, Mine Waste and Geotechinical Engineering Division, Kelvin W, 412-892-6903

Distribution
PPM Holders Within Coal Mine Safety and Health and Technical Support

Attachment 1
Breakthrough Potential

The following criteria should be used to assign a breakthrough potential rating.

L2t |

L eep mining where thie coal seami does not intersect the surface at the impoundment 1

High Potential Any site where mining is located vertically within 100 feet beneath
any portion of the impoundment.

Moderate Potential Any site where the distances outlined in Bureau of Mines
Information Circular 8741 are not met.

Low Potential Any site where the distances outlined in Bureau of Mines
Information Circular 8741 are met or exceeded.

The primary concem in this situation is sinkhole formation in the pool area. Alth ough sinkhole

formation is difficult to predict, it is more likely where the Q-=pqra on bet\x een mine and ground
surface contains less than 109 feet of intact rock. A secondary concern is slurry and water flow

through subsidence cracking. We do not believe a sudden inrush of slurry will oceur through

Subamcncc cracks; however, cracks may be enlarged by water flow.

(. Beep mining where the coal seam interseers the surface at the impoundment [
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High Potential _‘ Any site where a vertical coiumn of intact rock botw cey the mine and|;
‘[ the original ground s e impoundment is less than or equal
ito 100 fear.

OR

Any site where the coal barrier thickness at the outuq s less tha
50 feet.

OR
Any site where no manmade barrier has been designed for the

antmpatud maximum hydraulic head (for example, where a site is
only sealed for compliance with 30 CFR §75. 1711)

Moderate Potential Any site where a vertical column of intact rock between the mine and
the original ground surface in the impoundrment is less than the
criteria specified in IC §741, but exceeds 100 feet,

OR

Any site where the coal barrier thickness equals or exceeds 50 feet,
but is less than 50 feet + hydraulic head.

OR

Any site where a manmade barrier has been designed, but actual
nvarauhc head on the barrier exceeds the deswn value.

Low Potential , Any site where the vertical distance between the mine and the
original ground surface in the impoundment meets or exceeds the
criteria specified in IC 8741.

AND

Where the coal bamer th1ckness at least equals 50 feet + hydraulic
head.

OR

-

maximum unUC‘p

Any site where a manmad
te

Once again, the formaticn of sinkholes pluyed an important role in the selection of this criteria. It is
envm_mned that a inine under a gmt v slo pm‘r ground surface could haw an overburden of less than
‘CO 'f-=et P tiwe "m ound 1ent are The 30 foot barrier thickness rule i mnm a general n3 I of

18

ritem for bairier fhld\ﬂe mlonei in se cral

('v

Typieal manmade barriers waould include am structure constructed to separate the impoundment
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irow the mine environment. These structures could be soil, rock. or other construction materials such
as reinforced concrete.

I T ; - ;
518 Auger mining where the coal seam intersects the surface at the impoundment ]
‘High Potential | Any site where a manmade barrier has not been de esigned as a cover

for the auger holes.
AND

Where the coal barrier thickness (between the end of the auger holes
and any deep mine) is less than 50 feet.

Moderate Potential Any site where a manmade barrier has not been designed or has ot
been designed for the maximum anticipated hvdzauhu head.

AND
Where the coal barrier thickness (between the end of the auger holes

and any deep mine) equals or exceeds 50 feet but is less than 50 feet
+ hydraulic head.

OR

Any site where a manmade barrier has been designed for the
maximum anticipated hydraulic head.

AND

Where the coal barrier thickness (between the end of the auger holes
and any deep mine) is less than 50 feet + hydraulic head.

Low Potential Any site where a manmade barrier has been designed for the
maximum anticipated hydraulic head.

AND

Where the coal barrier thickness (between the end of the auger holes
and any mine) equals or exceeds 50 feet -+ hydraulic head.

T

Attachment 2 - Flowehart tor Anplication of fC 8741 [ PDF |
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[ Breakthrough impacts the satetv of miners on mine propercty.
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2. Breakthroush impacts the sifety of the general public.

3. Breakthrough impucts property (major voads, utilities, structures),
4. Breakthrough impacts the environment.

5. Breakthrough floods and is sately retained within abandoned min@

Evaluation Priority

After a breakthrough potential and mmpact potential hav e been assigned to a site, an evaluation
priority rating can be assigned. The following table provides the assignment criteria.

Priority { { Category ‘ Potential Impact

Level

A [ [High L2

L |
| 5 L iz b |
B C L IL, I |IModerate 1,2 |
B D L o, |[High = ]
| E Lo, IModerate N EE |
B F L, 10, 11 [Low 12,3 |
,7 G , 11, Low la i
. H I, 10, 1T  |High IIs |
B i IL, I, [  |[Moderate s }
B J L, I, I Low s |




Flowceliart for Applicarion of 1€ $741

Obtain Prelimiwary Tutovantion:

Glevatien o bhottant of tmpaundimen
Elevation ol top o coal scam

3. Coal seam thickness

4. Enuywidth

I Thicksess of competent bed of
sand swone or sivlar material

6. Type of mining

|

Partia) Exleaction Total Extraction

Y
Caiculate parameters: i Caleulate  parameters:
L. Caleulare depth to seam: 1. Caleularz depth to seam:
D, = (impeundment bonom elev) - (top of seam clev)

e = (impoundment bettom elev) - (top of seam eiev)

2. Calculate depth of no extraction zone. Use larger of ‘2_ Calcutate depth of no exteastion zone.
Dyiqp = S(entry width) Dssqy = 60(entry heighn)

Dyy4, = 10{seam thickness)

Low Potential
Mining is outside the zone
of no extraction.

I Take sverlying strata into consideration: |
i ' /Moderxt: Potontial

Caleulats Begmp = 1.75(antry width) g Mining is within the ne extraction
l J zone. -

S

(thickness of
competent strata)
> =

Law Potential

Justification exists for mining within.
the no extraction zone.

Moderate Potential
-No justification for mining within
the mo extraction zone.
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ATTACHMENT g

LES. Department of Labor Mine Safety and Health Administration
4015 Wilson Boulevard
Arfington, Virginia 22203-1584

ISSUL DATE: June L8, 1994

PROGRAM INFORMATION BULLETIN NO. P94-18

el . . 7 }
FROM: MARVIN W, NICHCLS, JR. A ¢
Administrator
for Coal Mine Safety and Health

SUBJECT:  Emergency Action Plans Recommended by the
National Dam Safety Program of 1979 for Downstream
Arcas of Coal Mine Waste Tmpoundments

Scope .
This program information bulletin applies to Coal Minc Safety and Health (CMS&H) enforcement personnel and coal mine operators who
own, operate, or control an impoundment that censtitutes a hazard to life or property in the event of failure.

Purpose
The parpose of this program information bulletin is to inform CMS&H enforcement personnel and mine operators of the need to develop
an Emergency Action Plan (EAP) for impoundments that constitute a hazard to life and property in the event of failure. :

Information
The Mine Safety and Health Administration (MSHA) is encouraging mine operators to develop EAPs in accordance with the Emergenecy
Action Planning Guidelines for Dams. The EAPs should include the following:

-a delineation of the hazard area, so that the area reciuiring warning or evacuation is known in advance;

-procedures for identification and evaluation of potential emergencies,

-procedures for notification of key personnel and officials;

-arrangements for coordination of warning and evacuation activities with State and local officials; -

-contingeney planmning for preventive action, including sources of equipment, material, labor, and engineering expertise; and

-training of all involved personnel and periodic testing of the emergency action plan, as well as a regular review and update of the
plan.

MSHA recommends that the mine operator keep the EAP at the mine site where the impoundment is located. MSHA also recommends that
the mine operator, in cooperation with State or local government officials, conduct a comprehensive review of the adequacy of the EAP at
intervals not exceeding one year. In addition, the mine operator is encouraged to provide MSHA with an EAP approval document from the
appropriate State or local regulatory authority when a plan for a new impoundment, or the annual report required by 30 CFR 77.216-4, is
submitted,

In order for a mine operator to comply with present MSHA regulation 77.216-3(e), the operator must submit and obtain approval for a plan
to examune each impoundiment that meets the size or hazard criteria specified in 77.216(a). To meet this requirement, the mine operator
may elect to submit an EAP if each program element, including inspection of an impoundment and action taken if a potentially hazardous
condition develops, is specifically addressed in the submittal,

Background v
Criteria for a comprehensive EAP are described in many State regulations promulgated to comply with the National Dam Safety Program
of 1979, The Emergency Action Planning Guidelines for Dams. FEMA Report No. 64 (February 198%). found in the Federal Guidelines for

hop:/Awww.msha.gov/regs/complian/pib/ 1994/pib94-18.htm 4/30/2001
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Dam Safety, define the need and provide guidance for the development of an EAP. These guidelines are availuble from the Publications
Branch, Federal Dmergeney Management Agency (FEMA). P.O. Box 702 74, Washington, DC 20024,

In Presidential Executive Order No. (2148, all fuderal agencies were directed to adopt and implement these federal guidelines for dam
safety. The directive dictates that agencies report progress toward implementation to the director of FEMA on a biennial basis.

Authority
Public Law 95-164, CFR 30, Part.77.216
Public Law 95-620, CFR &, Scction 601(1)

Issuing Office and Contact Person
Coal Mine Safety and Healtl, Sufety Division
Roger Schmidt, (703) 235-1337

Distribution

Program Policy Manual Holders
Coal Mine Operatars

Caal Special Interest Groups

A T S e

" Disclaimar

http://www.msha.goviregs/complian/pib/1994/pib94-18.hitm £/30/2001
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Information Circular 8741

Results of Research To Develop
Guidelines for Mining Near Surface.

and Underground Bodies of Water

By Clarence O. Babcock and Verne E. Hooker

UNITED STATES DEPARTMENT OF THE INTERIOR

Cecil D. Andrus, Secretary




This pebiication has been cataloged as follows:
~ 8

Babcock, Clarence Q
Results of research to develop quidelines for mining near
surfgce and urderground bedies of water / by Clerence Q.
Babcock and Verne E. Hooker. [Washington] : United States
Depcrtment of the Intericr, Burean of Mines, 1977.

17 p. ¢ ill., diagrams ; 26 cm. (Information circular « Bureay of
Mines ; §741) ’ -

L. Mine wacer, 2. Mine drainags, 3. Coal mines and mining.
I. Heoker, Verne E., joiac auther. Il United Scates. Burcau of
Mines. I Ticle. V. Series: United States. Bureau of Mines.

Infermation circular ~ Bureau of Mines ; 8741.

TN23.U71  no. 8741 622.06173

U.S. Depr. of the Inr, Library
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SPECIAL NOTZ

The section on mine maps (pages 11-13) is synopsized
from existing Federal regulations (30 CFR 75.1200). This
section is included to emphasize the importance of mine

maps in relation to mining under or nea> bodies of water and

is not intended as an additional mapping reguirement or as
Froposed amendment to current regulations.

Pansl and piller mining, being used in the United
Kingdom, iz not yet extensively used in the United States.
This system which works well in deep coal, has much less
application here, particularly in the eastern part of the
country where the biggest tonnage is ralatively shalleow.
The panel width used has been so wide thar only deep coal
can qualify for mining by this method. However, if this
methed is imported, as the longwall method was inm the past,
some guidelines for ifs use will be available. The method
should find use where the ccal is at the necessary deoth,
because higher recovery is pessible than with room-and-
piliar methods.

a




RESULTS QOF RESEARCH Td DEVELCP CGUIDELINES FOR MIMING
NEAR SURFACE AND UNDERGROUND BODIES QF WATER

by

; oo 3 2 .
Clerence Q. Bobeock and Yerne E, Hooker :

 .

ABSTRACT

This Bureau of Minpes publication presenrsg guidelines for mining near
underground bodies of water. The guidelines were based op infox-
loped under contract ig three phases of study, as follows:

ion and documentarion of data frem worldwide sources; (2) appli-
cation of existing guidelines, foreign, Federal, and State, tg casa histories
of previgus lnundations; and (3) davelopment ef recommended guidelines for

underground coal mining near bodies of warer aimed at maximum efficient utili-
zation of undersround coal resources consistent with minimizing inundation

hazards. While the contract guidelines were for the mining of coal geams,
they may alsa be used for mining any tabular sedimentary mineral deposit,
Tables are given for the determinatiocn of the size of coal pillars needed;
for other bedded deposits, similar tables could be determined based op their
strength properties.

INTRODUCTION

The need for pracrical safety guidelines when mining near bedies of water
1s growing because of increasing mineral demands and an increasing number of
water impoundments near miperal Fesources. Accordingly, the Bureau of Mines
generated a program for the development of potential recommended guidelipes
for mining in close ProXimity to bodies of watar, The objective was maximum

i
efficienc utilization of underground ceal ITe€sSources consistent with minimiz-
ing inundaztion hazards.

It should be emphasized that ag empirical approach to data collection was
used in developing thase Tecommendations. The basic engineering concepts are
sound; however, when thers is sufficient engineering data or mining experience
available, these conservatrive recommendations should be modified.
research is under consideration to refime the engineering conditions on which
the reccommendations are based, '

~Mining Engineer.

‘Supe:visory geophysicise,

Boch authers are wish the Deaver Mining Resezrch Center, Bureau of Mines,
Denver, Colo.
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Two contracts on the subject were initiated in May 1975 and complatzed in Septem-
ber 1976.2 Resulcs of the contracts were evaluated and compiled by the authors into
a single comprehensive set of recommendsd tachnical guidelines relative to suriace
waters, surface structures, and abandomed workings.

These recomzended guidelines cover total extraction by longwall or retfreat pil-
lar robbing, partial extrscticn by room and piller, partial extraction by manel wmin-
ing, and a coubination of these methods. Some of the important variables favclved
are ths solid rock cover above the coal seam(s), allowable tensils strain at the boo-
tom of the water body, the number of ssams that mey be mined or rescriccea, and the
allowable proximity of faults, oid workings, etc

the extracticn cf the whole min-
1 depcsit over a large enough
n are equal to or greater than

ot al extraction mining sy

At
ahle thich
area so that the late

ensi
the depth of mining. Tu& method o
T e

ex her by longwall, comtinuous, or
conventional mining, is not relevant © .

The following guidelines are reccmmended wizh respect to total extractlion min-
ing. Thess guidalines raquire the establishment--by drillinz or otherwise--oi the
thickness of solid rock cover above the propesed total extraction workimgs. IZ it
is desired to have overlying macerizl(s) other than solid zock cover included in the
minimum depth stipulation, it is necessary ca demonstrate the nature an nd permeabil-
ity of such materials. Whers the ward "coal' oz "seam' is usad, it alsc applies to

any bedded mineral deposit.

1. Anv single seam of ccal beneath or in the viciaity of any body of sux
water may be totally extractsd, whether by iongwall mining or by pilier robbin
vided that for each 1-foot thickness of coal sesam to be extracted, a minimum
feet of solid strata cover exists between the prcposed workings and the bed of the
bady of surface watex.

fac
g, pro-
of &0

7. Where more then one seam of coal exists, zll may be worked by total extrac-
tion provided tha: for each 1 fcot of the aﬁgregate coal ard rwock thicknmess of all
sezms to be extracted, a minimum thickness of 60 feet of solid strata cover exists
between the proposed worklnca in the uppermost seam and the bed of the body of

S5kelly and Loy (Harrisburg, Pa.). Guidelines for Mining Near Surface Water
(Contract HO252083), BuMines Open File Rept. 29-77, 1977, 150 pp.; avail
for consultaticn 2% the Bureau of Mines librarzies in Denver, Colo., Twin Cities,
Ming., Pittsburgh., Pa., Spokane, Wash., and Carbondale, I1l.; at the Cencral
Library, U.S. Departmeunt of the Iaterior, Washingcon, D.C.; at ths iibraries of
the Morgantown Energy Research Ceater--ERDA, Morgantown, W. Va., and the Traiming
Facility--MESA, Beckley, W. Va.; and from the National Techniczl Information
Service, Springfield, Va., PR 264 728/AS,

¥, Wardell and Paxtners (Newcastle, United Kingdom). Guidalines for Mining N
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available for consultaticn at thes Bureau of Mipes libzaries in Deaver, Colo.,
Twia Cities, Mirnn., Pittsburgh, Pa., Sookane, Wash., and Caraondal , L1l.; at the
Cantral Library, U.5. Departxzent of the Intearior, W ashingten, D.C.; ar the
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F Backley, W. Va.; and from the National Techmical
/

the Training ¥ ity--MESA ; th mie
Information Service, Springlield, Va., 3 264 729
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ried out and satis-
mace; any number of
the maximum cumulatrive
water will rcwhere

ha feady bean mined by toral exrrac
t LT

. r g 3 ticn in
adceordance with the provision thas for each 1-foot thickness o0f mineral ang
Tock extracted, a minimum of 60 feat of s0lid strataz cover should exist, no
otner undarlyins seam should be miped by total extraction. Where the cover
between the two seams is 60 times (or g§reater) the exrrzctabla thickness of
the lower seam, such a lower 52am should be mined by parcial extraction-~in
accordance with the subsequent guidelipes here stipulated--zs though the uppe;
Sesm represented a body of surface water.

4. Where wash or other natural or artificial deposits, which may be
highly permeable or which when wet may flow, exist between bedrock and the bed
of a body of surface Water, these should bes excluded from the thickness of

solid strata mentioned, except whers it hag been demonstrated that such wash
or other depesits wouléd net be likely to flow when wer ‘and could bhe considered
as impermeable.

5. VWhere a fault which might connect mipe workings with & body of sur-
face water and which has a 7ertical displacement greater than 10 feat, or an
ilotrusive dike having 2 widrh greater than 10 feer, is known to exist or is
met with during development, na seam should be totally extracted within
50 faet horizorntzlly on eirher side of such fault or dike.

Partial Extraction Mining

A partial extrzctien system is ome in which designated pillars are delib-
erately left unweorked for the purpose of giving mors or less permanent support
to the overlying strataand che land surface. Two such systems are the rcom-
and-pillar first werking and the panel-and-pillar system.

Room zand Pillar

In the room-and-pillar system of mining about 50 percent of the ceal is
recovered by twa intersecting sets of parallel enrries, usudlly nearly pear-
pendicular to one another. The result Is a checkerboardlike array of pillars
which Systematically supcort the roof rock. In the followine d scussion the
tern "first working” means that the coal is mined » i i b2 entries, as
opposed to "secondary warkings' in which the coal 1 tn the pillars is miped
Lo increase racovery.

Micimum Denth of Covar

1

1id strata cover should be left above the cozl
& £ the entries apd the c! i i

& minimum thickness of s

o
Seam. Both the height and wid Raracreristics of

“Calculaticn procedure ig given ia the appendix.



eds are significaent paramefers with respect Lo expected rocf col-
.

I
Ing

£ b
a:
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The separate provisions with respect to drifts a : re stip-
lated bscause the practicability and cost of supporting and maintaining them
would be generally zacceptable Ia rcom-and-pillar entries, however, the cost
QI permanent SuUppoOTrts would bc excepticnally high and their maintenznce would
be gensrally impracticable. v

. 0 entry should be driven in any coal seem lying beneach or in the
vicinity of any body of surface water where the total thickness of solid

er above the seam is less than 5 times the maximum entry wid:th (5s)

ara

strata cav

cr 10 rimes the mawimum entry height (10t), whichever is the creater., Wh

at least one competent bed of sandstone or similar material lS present within
the solid strata and has a thickness at lezst 1.75 fimss the ma<imum entry
widtn, mining at a lesser cover than 5s or 10t may be considersd.

2. In the case of drifts or tumnels banezth or in the vicinity of the
body of surface weater driven through the strata for the purpose of gaining
access toa cecal seam, the provisicn of 10t or 3s shﬂ1ld also zpply unless
drifts or tunnsls axe permanently supported and are so maintained. In the
latter svent, however, there should be a minimum solid rock cover cf 1.75
times the mawimum drift or tunnel width.

Pillzr Dimensions for First Workines

The results of observiog the behavior of mine pillars underground with
respect to stability, of laboratory tssting of coal samples, and cf theo-
retical COnSluEIaETOnS were combined to escablish the size of coal pillars
needed for safety as functions of coal thickness, depth balew surface of the
coal seam, and the rocm width usad. ,In accordance with the results, the fol-
lowing guideiines are proposed with respect to pi iliar dimensions for room-amd-
pillar firs:c workings.

ar

L. Where room-and-pillar £irst working is to be carried out beneat!
e n

L‘
in the vicinity of any body of surface water and at cover depth greater tha
the stipulated minimum, the minimum width of pillar should te detarmined in
accordance with tables 1 through 7.° An exception is made where specific
local data (including relevant and comparable mining experience) exist which
demcastrate that a lesser width could be usad with safety.

St P R [ Py PR T —=
Trables Include seams thicknesses of 3, 4, 6, 8, 10, 12, and 14 feet. L7
other seam thickness data are required, the tabulated value, W, can be

T

obtains
(W+R) /W

a
3
iel and error or numericzl methods from the equat
7) t e
room width

t
5D = 1000/ JH 4+ 20 (W d) where W, R, H, and D axe
s

lom
:illar wideh,
eam thickness, aad depth frcm.surface, respectively.



2. VWhere an uppeér seazm has been mined by room-and-pillar first workinge
p e o et b - : - T . : L TTe
in sccordance with these guidelines, underlying seams should not be mined-~
whether by total or partial extraction--except by considering the upner sear
es though it were the base of the surface body of warer.

3. Where pillar widths are cetermined in accordance with these provi-
sions, the caleculated pillar loading should not excesd the allewable load-
bearing capacity of the irmediate roof and/or floor beads.

TaBLE 1. - Minimum pillar widths for pillar heishts of 3 feet. feet

Ln

Depth, feet | Rocn width
| 16 feet 18 feet | 20 feet 22 feer | 24 feer

100 12 13 14 - -
150 15 15 16 i7 18
200 17 13 - 139 20 20
250 19 20 - 21 22 22
300 20 21 22 : 23 24
350 22 23 24 23 26
£00 - 23 24 25 ' 26 27
4350 25 26 27 28 29
500 25 27 28 28 3G
550 27 28 29 30 31
600 28 28 30 31 L3z

NOTE.--The figurss in this teble in no way exclude the application of total

extraction mining at the appreopriats solid strata cover and seam
thickness.

TABLE 2. - Minimum pillar widths for pillar heights of 4 fest, feet

Depth, feert Room width

la fest 18 fest | 20 feet 22 fe=t 24 faet

100 14 15 16 - -
150 17 13 18 20 21
200 20 21 22 23 24
230 23 24 25 & 27
300 25 25 27 28 25
350 27 28 29 30 31
400 29 30 31 2 33
450 30 31 33 34 33
500 32 33 34 35 36
550 33 34 36 37 38
600 35 36 37 38 39




rt

TAZLE 3. - Mipnimum olllay widths for pillar heichis of 6 fest, faar
Depth, feec Room swidth
[ 15 feat | 18 fear | 20 fea: 22 feer | 21 s
| |

100 17 19 20 - - -
150 23 24 25 25, . 27
200 26 28 29 30" 32
230 30 31 33 34 35
300 33 33 36 37 38
350 36 37 3¢ 40 41
450 A 42 A L5 L6
500 43 &5 48 7 43
550 43 47 48 &9 51
600 L7 49 50 1 -53

NOTE.~--The figures in this table in no way excludz the applicatian of total
extraction mining st the appropriate solid strata cover and seam
thickness.

TABLE 4. - Minimuom villar widths for oillar heights of 8 fest,. fset

Depth, feet L ' Room width
! 16 feet 18 fear | 20 feaet 22 feet | 24 fesc

100 21 22 24 - -

150 27 29 30 32 33
200 33 34 36 37 38
250 37 39 40 42 3
390 41 3 44 46 47
330 &3 47 - 48 49 51
400 48 50 51 53 5S4
450 51 - 53 53 56 57
500 54 56 57 59 &0
550 57 59 60 62 a3
60C 60 61 63 ’ 64 66

NQTE.-~The figures in this table in nc way exclude the applicztion of total
extraction mining at the appropriate solid strata cover and seam
thicknass. . :




thickness

NOTE.--The figures this
extraction mining at
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the appropriate solid stratz cov

table in no way exclude the applic
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gr and seam
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TABLE 5. - Minimum piliay widths for pillar heichrs of 10 feaer faer
Depth, feat F_ Room widih
15 feet | 18 feec | 20 fee- | 22 fasc | 3z fopr
| |
100 | 24 [ 26 ( 27 . 3 -
150 l 32 } 34 | 35 37 { 38
200 y 39 40 | Lo 43 | 45
] 250 * 4L, 46 48 L9 51
300 | 4 51 ) 53 54 56
350 ; 50 56 | 57 59 60
400 58 60 61 63 6L
450 62 64 65" 67 68
500 66 67 6o 70 72
550 - 69 71 ! 72 7L 75
600 72 - . 76 77 79

teotal

TABLE 6. - Minimum pillar widrhs for pillar heishts of 12 feet, faet
Depth, faet | Rocm width
l 156 fset 18 feat | 20 fzet 22 faet 24 fest
150 37 39 40 42 &4
200 43 46 48 50 51
230 51 53 55 57 58
300 57 59 61 3 64
350 63 65 66 63 70
400 68 70 71 73 75
430 73 74 76 78 79
300 77 79 &0 g2 4
550 81 83 & 86 88
600 83 87 38 a0 91
650 g8 20 Sz 94 95
700 2 94 85 97 29
720 93 95 97 93 10¢
NOTE.--The figuras in this table in po w2y excluds the acplication of totzal
‘&xtracticn mining at the gppropriate solid strata cover and seam
thickness,.



TABLE 7. - Miniwum piller widths for pillar heiohts of 14 feat, feet
Depth, fest Rocu width
1€ feer ' 18 feet 20 feer 22 feat 24 feet
150 41 &3 45 47 48
200 51 53 54 3¢ 58
25¢ 58 €0 62 64 66
300 a6 67 69 71 73
350 72 4 76 77 7
400 78 80 81 83 85
LS50 83 85 87 88 30
500 88 90 92 93 S5
550 93 5 95 98 100
600 97 ¢a 0L 103 104
630 102 i3 105 107 108
700 106 107 109 111 113
750 109 111 113 113 116
800 113 115 116 119 120
840 116 - 118 120 123, 123
NOTE.--The figures in this table in no way exclude the application of totzal
extraction mianing at the appropriate solid strata cover and seam
thickness, ‘
Pznel and Pillar

The panel-and-pillar system is defined to be one ia which a bedded

ilon

deposit is totally extracted from panels which are of such width in relat
to their depth that the main strata can span any one of them with lirtle

defleccion. Individual extraction pansls are separated by abutment pillars

‘'designed to sustain the load of the main strara averlying & group of such
panels and pillars. The minerals from the panels may be extracted by lon
wall mining, or. the panels may first be mined by rocm and pillar and the
pillars may subsequently be taken 7 either continucus or conventional mi
methods.

The Ffollcwing guidelines are recommended with respect to panel-and-
pillar mining beneach and in the vicinity of bedies of surface water,

-
=]

ning



Where the p l-and-pillar systam is to be carriad ocut ben
£

I ane 5 ! h
the vicinity of anv bodv 0f surface water, there should be 2 minimum sclid
stTata cover thickness of 270 feat or 3p, where p is the width of the panel,
whichever is greater.

2. The widths of extraction parels should not excesd cne~third the denth
ot mining, and the widths of pillars between extraction penals should be 15
times their height or ome-fifth rhe depth of mining, whichewv er.is greater,

3 Whers mere than one sszm is to he minad by this system, the pa
rs in all seams should be Superimposed in the verzical d1 ction with

and pilla ra £
the panel widths being deteruined from the depth to the uppermost seam aaxd
the pillar widths being determined by refarsnce to the thickest and/or desp-

&st seam, whichever would give the grezater dimension.

4. Where the panel-and- -pillar system of mining has beea employed in an
“bpar seam, it should not be permissible to mine by total extraction in any
uadexrlying seam except by considering the URDET one as though it were the base
of the surface body of water,

From obsery

giecns,
2 zone 1s known flcod-
ing of the waorkin s, Frocm
rock mechanics cor zZone

e ta sazible,
mage is likely to oceur and winiang should

Surface Waters

The following guidelines are recommended with raspect to safety zones
around and beneath bodies of s riace water,

1. Wherz any bedy of surfacs water is prasent zbove the potentizl mine

orxings, a safety zone around such body of surface water should exrtsad 200

feet horizontally from -the high~water mark, or perimeter of the water body,
d

and vertically downwavo from this point to a depth of 350 feet, then outward
at an angle of dip . of 65° zs shown in figure 1. '

2. If mining is conmsidered within such a safety
f=3 1=

=4 zone, it should be in
with the guidelines for mining beneath su ce ta

Ih

5. The width of such a safety zone may be increased or decreased i
ervations and/or experience justify.

Structures Retaining Watar

Since thera is always some risk rhat damage will occur to surface struc-
tures by mining, neo mining should be done in a safaty zone beneatrd and around
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Surface water |

Normal
extractio
permif

Tf d

foom and pillg

o]
-

[5s
] Panel L or2704ﬁj
|

Totai extrgction

~Whicheaver is larger

FIGURE 1. - Scfety zcne beneail body of surface water,

failure would caus
o

a ructurs where its e loss of life, property damags, or
damage to water suppliss needad for th public welfars. If the consequencas .
of structural failure are not savere, mining may be undertaken.

The fcllowin
around and beneazt:
welfare,

g guldelines are reccmmended with re eéspect to safetry zon°<
i1 Structures the survival of which 1is

H.

mportant to the public

L. Where any sur
face water and aamage
to a risk of stru
should be permitt

&c= structura is impounding a substantial bedy of surx-
o that structure by mine subsidence effecrs could-le

fu
A.

ilure and prejudics to public safety, no mining
: a2ty zone of such a structurs

2. The perimeter of the structuws requiring protection should he estab-
Lished by thoss responsible for irs maintenance and safety., The safaty zone
arcurnd the perimerasr of protaction sheould exzend ocutward 200 fzar in all direc-
ticns, then dDwuwcru for 350 fest, and then cutward at a dip of 63° from the
horizontal as shown in figurse 2. This safety zone is designated as a zone of
oo extraction. Figure 2 also shows che restriction °n mining hensath the

impounded water.
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gxiraction
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Normal
extracticn
permitted

Zore of ne
extracticn tc
protect dam.

e of extractio
using guicalines

D N
t Roem and oiilar [5s ar 10+
Panel 30 or 270 1%

Total sxtraction 6Cr
—-'Whichever is larger

FIGURE 2. - Scfety zone beneath dam and impeunded body of surface water.

3. A& greataxr or lesser distance than that specified in paragraph 2 may
be used where loczal cbservations and/or experiznce so indicare.

UNDERGROUND WATERS

Mine Mzapsg

The operator of a cozl mine should have in a fireproof repository
(located in an arzea on the surface of the mine chosen by the mine operator to
: bal ard) szccerate, up-to-

anger of destruction by fire or other hazar
he mine drawn to scale.

Surface Features

ce features may be shown directly on the mine map, or on 2 trans-
translucent sheet, which, when cverlain on a map of underground
S
T

workings, shows true and exac: relacions of surfzce features to mine wo ings
and excavations. Surface features to be shown include--

L. Wame and zddress of the mine.

2 Scale d i cari th a
Z. c&le and orientation of the map,
3

- Boundary lines and names of ail surface PToperty cwners.

v
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Boundary lines of the coal rights pertaining to each mine.

All cutcrop limes.

. Topographic features such as hills, ravines, intermitzent and
rpermapent streams, bodies of standing waters (with elevations and
estimated depths).

ccation and identification of municipal sukdivisions (State, couaty,

£~

o W

4
H
@

8. TLocation of all rsilroads zpnd sidings, highwavs, and other roads.

8. ILocaticn and identificzticn of mine bui ldings and facilities
10. Tocation of all utilities and pipeliness.
11. Location end d ; aoles drllled for oil, gas, water, or geolcgic

information that pe o

12, Location of all rfac fan

13. ZLocaticn of mine opanlngs.

14. The location and description of at least two permansnt baseline
points coordinated with the vnderground and surface mine traverses,
end the location and description of at least two permanent elevation

i

workable seam.

ench marks used in caonnection with estzabl shing or refersncing mine
elevation surveys Locatien and description of z permanent bench
mark Or menument near the main mine co ening.
Underground Fezatures
4
Whetfier or not combined on the sems sheet with suriace fezturas, at
least one sat of maps showing thvhc*"und features should be composed on the
same scale. Pertinent informaticn to be recordsd orn the mine nap should

1. Name and address of the mine.
2. Scale and oriesntation of the map,
3. Boundary lines of coal rights and owner identifi
4. Structure contours and dip of the coalbed being
greater than 10-foot elsvation intarvals,
5. Location of all drxill holes that pemetrate the mined bed.
6. ALL shaft, slope, drift, and tuanel openings and auger- and strip-
mined areas of the bed bEl“U mined.
7. Lecation of all ventilation fans.
8. Location and exact extent of adjacent active or abandonsd under-
ground workings above, below, or in the same seam. I abandoned
workings are known fo exist in an are , but exact extent is not
known, it should be so indicatzad. ' )
9. Up-to-date loczations of active work areas, worked-out areas, and
abandoned areas. .
10. Locaticns of entries and airccurses with direction of airflow
indicated by arrow.

11. Location of all escapeways.
12, Loczaticn and ‘exact axzent of all warsr pools, water-bearing strata,
or fluidliks materials which tend to fiow when wer (quicksaands

R peat, etc.).

E- 13. Location and elevaticn of anv bcdy of water dammed or held back in
: any portion of the mine,
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14, The elevaticn of to and bottoms of shafrs and slopes, and the
flcor arc the en,~—nce to drift and tunnel openings
15. The elevation of the flaors at intervals of pot more than 200 fest
in--
a. At least one enury of each working secrionm and main and cross
entries ‘
b. The las

line of cpen crosscuts of each working section, and of
ora such sections and main and cross

entries are abandoned,
¢. Rooms advancing toward or adjacent to property or boundary lines
or adjacent minsas.

16. The owner, agen:, or manager of a mine should take all yeasonable
steps to determine whether there is any material below the surface
which could affect active, or scon o be acti ve, aregs-in a mine sc
as to cause danger to miners working in that mine. All facts
pertaining te such conditions should he preseqced to the man 1ager.,

Propezty Bouadarv Barrier Pillars

P

To iqsu:e that the mining of the coal seam by ona company up to the LTrCparty
lirne does not vhvogftn:; company OVer another company that mices latar, the |
following guidelines are recommendad

1. A boun r pillar of umnmined ccal should be lefr to the property line;
it should be of & w Ldth calculated by the equarion Pb = 10 + 2T « 5D. DPb is
the pillar width in feet, 10 is a constant safety factor, T is tHe thickness
of the bed in feet "ouqdec te the next highest integer, and D is the depth of
the seam at the D“ooe::y 14 in -100-fcot increments rounded to the npext hi
est integer. This pillar w dth should be required on both sides of the pro
erty line. When mining on cme side of the property line has approached closer
than would be permitced by this guideline, the advancing working should
 inczease its property boundary barziar pillar requirement so that the cumula-
tive pillar sizs is equal to 2 Pb. Where faults are known to occur, which
could result in a concection betwesn the abandcned and active workings or
which could seriously weaken pillar scability and strength, additional pil
widths should be used. This additicnal width should be based. on the exper
ence and judgment of the mine engineer and mine inspector,

=g
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b=

IL ﬂl)

lar
-

2 llars should not be altered for increased mineral
racovery unless the min

all of the affected wor
and the proposal has--

. Boundary barrier pi te
1 tion and certification that
rh au

i a
ng proposal insuxes inspec
' 5 s daccumulations of warter,

re fre=z from hazard

a. Been agreed to by the intavested min 1ing companies and superintendents.
b. Been approved by tha mine inspector.
¢. Received avproval from the responsible goveroment
d. Censidersd eventual intsrconnectian of the mining
either accident or development plan.
€. Comsidersd tha development plans from all affacted
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g shoulid be permitted within 200 f 7 known or sus-

pected abe workings (that are part of the pr and/er other

prior mine cannct be inspected aad certified g dangerous accu-
muliatiocns r. NWhen these abandoned workings can be inspected and certi-
fied as safe, mining can proceed to within the distance aerrlt:ed by the
Property Boundary Barrier Pillar guidelines, or to within the distancs cor-
responding to & pillar width~to-thickness ratio of 10 to 1, whichever is
larger. Where faults arz kneown to cccur that could ilmpair the effsciiveness
of the pillaxr as a watar barrier, additional pillar width may be usad zs
determined by the mine engineer ancé mine inspector,

2. Locator borsholss 11d be drilled from the advancing fzca pearest
toe the abandoned mine through the 200-foot barriar piliar to detarvmine the
location of abandoned workings. The eéquipment and materials necassary to
plug the barzhole upen breakthrough must be availabls to the dxill crew, The
wata2r head pressurs or atmospheric conditions in the abandoned warkings should
be determined. !

3. Uni i

ess downhole instrumentation definitely
e ban es5s

i
cexists ia th ings, even though pr
a

net ceccur at brea‘_hroug workings should be zssumed to be floodzd. z
it is subsaquently determined that the abandoned workings are dry, mining may
procesd up to the limits of boundary barrier piller (when approaching th
property line) as defined by 2b = 10 + 2T + 5D; or nermal mining operations
should be permitted when rhe property limits are not a factor to be considared

in this develcpment.

=~

ater may be draiped Irom abandoned werkings through a drift or auger

entry, if possible, or from borﬂholas drilled from the surfacs. Water also
may be drained tn*ou“h the 200 -foot barrier pillar to the active workings and
pumped to the suria This latter method is potentialiy haz ardous, howeverz,
and shouléd conly be usad under the direction of knewledgeable and »xperlenced
personnel. If permits are necessary to discharge the water on the surface,
they will need to be procur

5. 1If the abandened workings are not imitially dry or drained of water;
an effective safety barrier pillar should be sized by utilizing modeling tech-
nigues and unconfined compressive strength tests. For modeling, a fzctor of
safzsty of &4 snoula be used in pillar design. Whenever the pressure head is
equal to ox greater than 5 atmospheres, consicderation should be given to
draining these workings. The Darmesa all;tv of tﬁﬂ unzmined barrisr pillar
sticuld also be determined for comsideration of its effect on waterilow and
further piller development. Two proving headings (for ventilaticr purposes),
kept as naxmrow as po<5'31ﬂ ., would be a safa mining
plan to utilize for develg the limits determined




by this recommended festing
precedurs. These headines
should be limited to N

15 feet in The min-
ing crew sh alert Zfor
signs oi pi lnstability,
excessive w akage,

' stroag sulf 1, ox
ather indic £ wacsr,
and miaing or
reevaluatead essary.
The permeztility of the pil~
lar can be raduced and its

ﬁ .

ar ca
strength increased by intro-
duction ¢f grout or cther

C g

6. Whanever any worl
aporoaches (1) wiz?
b, whichever is
s ©% abzndoned
in the mine as shown
s made and certi-
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Mining should not come closer to active oil and gas wells than
150 feet in sny direction) When these walls are abandoned, however, they
can ba sealed and the harrisr pillar minad tarough, provided that the ssals
are tested for leakage prior te mining
B - b ba - - t - . *
Snaft and Vevrcical Opening Barrier Pillars .
When these abandoned openings can be inspected and certified free of
£ er, they can be mined through as in normal pili-

When mining in the ares of any abandoned shafis, raises, or other
epenings that cannot be inspected and certified fres of dangerous accumula-
tions of water, a barrier pillar 300 fest in diemeter should be left around
the opening, provided that a minimum of 100 feet of solid coal is left arcund
the abandoned opening. Where these openings can be inspectad and certified
safe, & pillar of width-to-thickness ratio of 10 to L should be lefr around
each opening. When wining in the arez of azbandoned slopes and like opanings,
the guidelines for mining nmear zbandoned workings should ‘be folleowed,

acd
les for
nd-~

Mining under flocded abandoned workings should conform te the &0t
meximum tensile strein rules for total extracticn, to the 5s or 10f ru
*ooﬂ-and—ulllar extracticn, and to the 3p or 270-foot rules for panel-
pillar extractiomn.
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- Far and the
T zed fr the basis
of this analysis, of 10.0
mm/m of calculate dapth for
total extraction. aleulating
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The value o= S.a With lenzwall caving is normally taken as 0.90t, and the
average value for K as 0 om. Thus, the

If experience in the United States results
cther than thoses used in the United Kingdom, the
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ATTACHMENT &

PREVENTION OF IMPOUNDMENT LEAKS INTO UNDERGROUND MINES

ARCC IMPLEMENTATION PLAN

As aresult of four major occurrences since 1996, three in Virginia, and the latest in Martin
County, Kentucky, OSM developed an action plan for initiating an effort to assure that
impoundment breakthroughs into underground mine works do not occur in the future. To
accomplish the objectives spelled out in the OSM action plan the Appalachian Region has
established specific tasks focused on identification of high risk impoundments, technical re-
evaluation of these structures, correction of identified problems, and oversight of the state
programs to ensure that SMCRA requirements related to impoundments are being fully met.
These tasks will be accomplished with a maximum level of coordination among the Region’s
Field Offices, states, and MSHA, in order to ensure consistency and to minimize duplication of
effort to the extent possible.

TASK 1.

TASK 2.

TASK 3.

Establish a Regional impoundment technical committee to determine the factors
contributing to the Martin County impoundment breakthrough.

Expand the technical committee to include state and MSHA technical
representatives. The expanded committee, using their combined expertise along
with information gained from the Kentucky and Virginia experiences will:

e Develop criteria that should be considered in reevaluating existing
high-risk impoundments over or adjacent to underground mine
works.

Develop and implement individual Field Office work plans designed to minimize
the potential for future impoundment leaks or breakthroughs into underground mine
workings. Each work plan will address the following:

e QOversight
e Evaluate the state program to determine if state requirements for
regulating impoundments are as stringent as those in the Federal
regulations at 30 CFR.

e Evaluate the state’s implementation of its program requirements
for reviewing and approving coal related impoundments meeting
the inventory criteria, including MSHA coordination.

e Implement corrective action to resolve any deficiencies that are
1dentified in the state program or its implementation.



e Bvaluation of Existing Impoundments
e Ensure the completion of a state inventory that, at a minimum,
includes those coal related impoundments that are 20 acre feet in
size and within 500 feet of any underground mine workings.

e Work with the state to prioritize those sites from the inventory in
order to ensure the carliest possible review of those impoundments
that pose the highest risk.

e Ensure effective state RA technical reviews of the approved
permits for those impoundments identified in the inventory that
may pose a threat to health, safety, or environment. Technical
reviews should consider the criteria developed by the technical
committee in Task 2. The Field Offices will coordinate any
requests for technical assistance received from the states.

e Ensure that appropriate corrective actions are taken where
1/19/01deficiencies in specific permits are identified during the
technical review.

General Schedule: Task 1 was initiated on October 16, 2000, and the committee is continuing
its efforts to identify factors contributing to the Martin County failure. The committee will now
add Task 2 to their objective. All field offices have drafted their work plans and are initiating
discussions with their respective states. Work has also begun on inventories in each state.
Oversight efforts associated with Task 3 will begin as soon as discussions with states are
concluded and work plans are finalized. Technical reviews of high-risk impoundments should
begin once the technical committee develops criteria that should be considered in those reviews.
A more specific timetable for all implementation activities will be developed as state specific
work plans are finalized.



