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The document appropriately reflects the physical phencmena being investigated. The
bounding cases of explosion pressure are properly described based on experimental and

anecdotal evidence as well as theoretical analysis. If this is the limit of the scope of

the investigation, the report is effectively complete. However, even though the authors
may have envisioned a limited scope, the practical reality is different.

Because of an extreme need for business continuity by mine operators and approval
guidelines by regulatory officials, this report will probably be the defining descriptive
and design guideline with respect to explosion pressures and design of blast resistant
mine seals. There is also a year—end deadline for the emplacement of mandated
regulations. All of these factors considered, the scope of this document should be
expanded to include at least minimal discussion of factors relevant to end-users. It is
also important that the authors elaborate on their thinking in the development of the
design examples, as interpretation by less informed parties will fill the gaps, errantly
in some cases and with -excess conservatism in other cases.

. Although the authors correctly identify that this analysis describes the upper limit of

explosion pressures, it should be emphasized as such. The authors acknowledge that
various factors exist that can diminish the pressure pulse to be resisted by the mine-
seals, but do not develop the subject in detail. It is an imperative to discuss, at least
conceptually, how the governing parameters can interact to yield diminished explosion
pulse pressures in the 95-percentile cof actual or potential explosion events underground.
The %$0-percentile or 95-percentile limit would more correctly describe the required
design p;éssure for-a seal. This must be conceptually correct, since there are 10,000s to
100,000s of seal-years of acceptable performance from seals neminally designed teo 20 -psi,
and often performing at lesser levels. It is not iikely that this largely acceptable
performance is attributable to the absence of gob-explosions. With a largely acceptable
performarice history, there needs to be a societal cost-benefit analysis (CBRA} to justify
much higher design standards and the companion costs to mine operators and altered hazard
exposure to miners. This type of CBA is a well established principle by the FAA, DOT, and
other regulatory organizations. It often yields statistical assessments as suggested
above, and phased solutions over time instead of a step-change in requirements with
mandates for immediate implementation on an industry-wide bkasis. Although the authors do
not create or implement regulations, they must recognize their importance as inputs to
the process.

For operatcrs and regulators to achieve their individual and mutual needs, a number of
details need to be described in some detail by the authors.

. What design pressure pulse is required for the various conditions? (Pressure vs.
Time)} .

» If balance chambers with inert gas are used, what explosion pressure pulse is
required? In concept, no oxygen can be introduced through “in-gassing”.

¢ What design benefit can be assigned to monitoring of gob atmospheres?

¢ What method or frequency of monitoring is acceptable to define safely inért gob.
atmospheres? : :

. What monitoring point location should be defined to safely removed explosive
compositions away from seals?

. Should samples be cross-sectional, roof-floor, or point samples near the rocf?

. What response should arise from the detection of explosive compositions behind
approved seals, un-approved seals?

. Cdn recirculated coal mine methane be used to maintain inert atmospheres? Initial
inertizatiom with methane is not possible. .

«  wWhat physical performance defines acceptable explosion resistance to a structure?
T believe that 100 cfm through the structure, at 1 in. water gauge pressure
differential across the structure, was defined as acceptable by past
investigators,

. What pressure differential for designs is reguired from mine—to—gob,_ahd gob-to-
mine for each mine scenario? 20 psi mine-geb and 50 psi~650 psi gob-mine?

. If 100 cfm flow after an event is acceptable, what failure mechanisms must he
considered? : .

. 1s keying structures into the roof necessary? What about floor and/or ribs?
what options are available if shear-connection is regquired?

‘What analysis method and boundary conditions are appropriate for design purpcses?

Can other geometric shapes than a straight wall be used?

What efficient design considerations can be recommended?

* What design verification testing is appropriate? Suggested method, ie. Air-over
water static or dynamic pressure pulse?




. Are in-situ underground and/or laboratory experimental demonstrations acceptable
for design validation or in-lieu of design analysis, particularly where -
significant analyst judgment must be invoked to facilitate theanalysis? (Analyst
judgment is often a source cf contenticon between designers and reviewers, and can
be difficult to cbjectively resolve)

. Must the prevention of projectiles be integrated into structures that are
determined to acceptably sustain the prescribed pressure pulse? Such a capability
Seems un-necessary.

. What factor of safety is required for design purpcses? Can this be based on
statistical process analysis of materials and construction methods to yield a
minimum structural cutcome from field construction. (F$= 1.0+ for field outcomes)

. What consideration should be made for site convergence at seals to prevent damage?

. Can roof-support such as “cans” or cribs be used to shield seals from blast
damage? . i .

» Is it possible tc have a simple robust rule-of-thumb design as one alternative and
-rigorous independent as another route to acceptable designs? Some operators cannot
support significant engineering design efforts, and cthers would seek customized
designs. :

. Should potential ignition sources be addressed? Lightning, spontanscus combustion,
etc, ’

If the authors address these concerns, and others from additicnal stakeholders, this
complicated subject may find successful resolution in the near-term. If these concerns
cannot be addressed, inappropriate regulations are likely to be promulgated by regulatery
agencies’ leading to un-necessary adverse impacts to mine-operators, mine-workers, and the
public which depends on ccal mining.-to fuel electricity.generaticn.

For, my part, I thank the authors for their diligent and rigorous work on this important
matter and for coffering me the opportunity to participate as a reviewer.

Stephen L. Bessinger, Ph.D., P.E.
P. O. Box 289 '
Farmington, WM

37499
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