















































































































































































































































































































































interactive format is favored by many trainers
because it provides for active classroom
participation as opposed to the traditional,
passive teaching of facts and reviewing of
injury data and incident narratives. However,
the true impact of the CMR training program
probably has not yet been realized. Follow-up
observations to evaluate the impact of this
program could improve the quality and
effectiveness of future training materials. The
lessons learned in the development of the
training program, as well as the content of the
exercise itself, should help to improve the
health and safety of our nation’s miners.
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APPENDIX A

GUIDELINES FOR CLASSIFYING
CONSTRUCTION, MAINTENANCE AND
REPAIR ACCIDENTS

Accidents may be classified as construction,
maintenance or repair type accidents if they
meet at least one of the following criteria: The
definition of “construction™ work activities:
the building, rebuilding, alteration, or
demolition of any facility or addition to existing
facility at a surface mine, surface area of an
underground mine or underground mine;
including painting, decoration or restoration
associated with such work, and the excavation
of land connected therewith, but excluding shaft
and slope sinking and work performed on the
surface incidental to shaft or slope sinking.
(36CSR23, Board of Coal Mine Health and
Safety, West Virginia)

* The definition of “maintenance/repair” work
activities: the constructing, installing, setting
up, adjusting, inspecting, modifying, and
maintaining and/or servicing machines or
equipment. These activities may include;
lubricating, cleaning or un-jamming of
machines or equipment and making adjustments
or tool changes, where the employee may be
exposed to the unexpected energization or
startup of the equipment or release of hazardous
energy. (29CFR Part 1926. Lock out/tag out
procedures, OSHA)

* All welding and cutting activities, use of non-
powered and powered hand tool and those
activities involving the use of both mobile and
fixed cranes.
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samples are used to adjust the respirable dust
standard for the entire mining unit with the
understanding that the reduced standard will
protect all other occupations. Due to a variety of
factors (5), however, silica dust levels at roof
bolter occupations often can exceed silica levels
found at the continuous mining machine. To
provide additional protection, MSHA may
require more frequent sampling of roof bolter
occupations by the mine operator.

A number of studies have defined trends in
silica dust exposures for the underground coal
mining industry (2,3). These analyses revealed
that for the period July 1991 through 1992, more
than 40% of the continuous mining machine
operator and machine helper samples exceeded
5% silica. Between 25 and 30% of the operator
and helper samples exceeded 100 Fg/m’ for
respirable silica. For this same period, roughly
50 to nearly 70% of the roof bolter operator and
helper samples exceeded 5% silica. Thirty to
forty percent of the samples exceeded 100
Fg/m’.

Comparisons of two groups of operations
provided insight into potential causes of silica
dust exposures. One group, despite high silica
dust content, successfully controlled
occupational exposures. The second group could
not successfully control exposures. This
required examinations of dust control practices,
work practices, geologic conditions, and
corresponding occupational exposures for
operations in each of these two groups.

Such information was available at MSHA
field offices. Data on approved dust control
practices and work practices were part of the
dust control plan established for each
underground coal operation. Actual operating
conditions plus corresponding occupational
exposures were found in reports filed by MSHA
coal mine inspectors after sampling at these
operations. This study only used exposure data
from MSHA compliance sampling in lieu of
exposure data from mine operator compliance
sampling.

The two groups were identified through
examinations of the MSHA coal mine silica data
base that contains all compliance samples
analyzed for silica after 1981. Nearly 97,000
silica records are represented in the period 1982-
1996. Each sample record contains considerable
information, such as MSHA mine identification
number, mining unit designation, sample date,
sampling time, occupation sampled, pre and post
filter weights, and silica percentage. From this
data, respirable dust and respirable silica dust
concentrations were calculated.

Due to the large number of underground
coal mining operations represented in the
database and the need to gather dust plan and
MSHA exposure data from each operation, only
a very small subset of these operations could be
considered for the study. For this reason, several
restrictions were placed on the selection of a
particular mining operation.

Only operations in southern West Virginia,
southwestern Virginia, northeastern Kentucky,
and southeastern Kentucky were considered.
Prior to the start of this study, MSHA suggested
that these areas be considered due to their high
prevalence of silica exposure.

When this survey began, October 1997
compliance sampling data was the most current
available from MSHA. Identification of
operations for this study was based upon the
results of MSHA compliance sampling at the
continuous mining machine operator and roof
bolter operator occupations for the period
January 1997 to October 1997. Pre-1997
sampling data was not used to keep this
information as current as possible.

For this study, two groups of operations
were identified in each area. The first group
contained those operations with a majority of
samples exceeding 5% silica and having silica
dust concentrations less than or equal to 100
Fg/m’ (group A operations). The last group
contained those operations with a majority of
samples exceeding both 5% silica and 100 Fg/m’
(group B operations). Eighty operations initially
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Rock faces should be monitored frequently
to check for loose rocks, and scaling should be
conducted as needed. As highwalls age,
weathering may cause additional loosening. The
surface at the top of the highwall should also be
checked for tension cracks that could indicate
pending massive slope failure. In very large pits,
various kinds of electronic surveying and
monitoring systems are in use to provide early
warning.

CONCLUSIONS

This paper has presented an overview of the
most significant ground control hazards facing
today’s mineworkers. Underground miners,
particularly in coal mines, are at the greatest risk
from ground falls. The six highwall and slope
fatalities that occurred in the first half of 1999
show that surface miners are at risk as well.

The analysis of recent fatality investigations
and accident statistics identified certain job
categories, mining techniques, and geologic
environments that appear to pose the greatest
hazards. Best Practices have been developed
through experience and research to reduce these
risks. They combine engineering design, roof
support, equipment, mining methods, and human
factors to create safer workplaces and work
practices. The Roof Control Plan is another
valuable tool in this effort.

Unfortunately, recent trends indicate that
ground fall injury rates have stopped decreasing,
and may even be on the increase. A renewed
effort by the entire mining community will be
necessary to finally eradicate the groundfall
hazard.
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DEVELOPING AND USING STREAMING MEDIA FOR DISTANCE LEARNING AND
TRAINING

Jason Lockhart, Director

Media Development and Emerging Technologies
Virginia Tech University

Editor’s note: This manuscript is based on a
PowerPoint presentation made at the 31"
Annual Institute on Mining Health, Safety and
Research.

Primary Services

The Multimedia Lab provides a number
of primary services to the engineering
departments at Virginia Tech. Among the
primary services we provide are media and
informational technology consulting, training,
interactive web page development, interactive
CD development, an open lab, and research
services.

Our consulting services consist of
content creation, content conversion, interactive
development, user interface design, systems
integration, and network delivery.

The training we provide includes two
hour short courses in both fall and spring FDI's,
as well as three day intensive track FDI's during
the summer. We do remote site training in one,
two, and three day sessions, and we also lead
one-on-one application specific training
sessions.

We encourage web development at a
number of different levels by providing base
level HTML design services, custom DHTML

and Javascript interfaces, custom Flash or
director Shockwave Components, and
maintenance and support.

Our CD development services include
full end-to-end design and delivery, custom
interface design, content conversion and
creation, and customized delivery modes.

Another important feature of our lab is
that it is an open lab. This means 24 hour
access, seven days a week; first come, first
served utilization; 40 hour a week support; a full
range of content creation and conversion tools;
state of the art equipment; and loaner hardware.

The research component of our mission
includes research on emerging technologies,
effects of these technologies on the teaching and
learning process, and best practice research.

Technology Overview for Streaming Media
Development

There are four main issues one needs to
be concerned with when developing streaming
media applications for training purposes:
hardware, software, standards and streaming
formats, and delivery issues.
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Technology

The first piece field production hardware
that you should consider is a video camera. If
you are on a tight budget, you can get by with a
single chip miniDV camera for about $1,200. If
your budget permits, I recommend a 3 chip
miniDV Sony DCR-TRV900 which costs about
$1,800.

For audio recording, I recommend the
Sony MZ-R70, a portable minidisc recorder that
costs about $300. You must then decide
between wired or wireless microphones, You
can get a reliable wired microphone for about
$30, whereas high quality wireless microphones
such as the SHURE UHF Presenter run around
$350.

You will also need a photographic light
kit—about $1,500—and a photographic tripod,
which will cost around $120.

OK, now you’ve got your field
production hardware, but you also need post-
production hardware: a PowerMacintosh or a
High-End Pentium III Workstation. The
minimum expense you should expect here is
$2000. You will need a single processor 400
MHz or better, 256 MB RAM, 36 GB SCSI HD
in addition to the internal drive (about $800 with
a controller), a FireWire (IEEE 1394) interface
card (about $100), and an analog to DV media
converter (about $350). Again, these are the
minimum requirements for your hardware. I
recommend spending around $3,500 for a dual
processor 500 MHz or better, 512 MB RAM,
two 50 GB SCSI HD’s (RAID 0) (about $2,500
with a controller and RAID SW), a tape backup
system (about $2,000), and a CD-R/RW Drive
(about $300).

Software

I recommend the following software for
creating high tech training materials. For image
editing and compositing, consider Adobe
Photoshop (about $600). Abode Premier, about
$500, will suffice for video editing and post-

production. Macromedia Frechand, about $350,
provides you with a vector graphics drawing
tool. And finally, Macromedia Director 8
Studio, about $900, will give you an animation
and interactive development tool.

For technology, then, you are looking at
a minimum cost of $9,100, but [ recommend
investing in equipment that will cost about
$14,750. Unfortunately, there are still other
costs to consider: media, and support and
maintenance.

Standards

When it comes to video standards, you
have the choice of analog or digital. I will
discuss digital first, but when it comes to digital
video and standards [ am reminded of the
saying, “the bleeding edge is a fun place to play,
but [ wouldn’t want to live there,”

Digital content production consists of
the following steps: creating your source,
capturing (putting it in the computer), editing,
compressing, and distributing.

Another quotation that digital video
reminds me of comes from C. P. Scott:
“Television? The word is half Greek and half
Latin. No good will come of it.” Let me
explain by providing you with a bit of history on
video. The system we use is NTSC (National
Television Standards Committee). The current
format began in 1935, standards were adopted in
1941, color was added in 1953, and technology
has remained virtually unchanged since then.
The picture is 30 frames/second, which is
actually 60 interlaced half frames
(fields)/second, which have a maximum
resolution of 720x486.

Color is simply an afterthought in this
situation. The black and white portion of the
signal contains most of the detail, and color
based on RGB additive primary colors is simply
painted on with a broad brush.



Now, let’s do the math here. With a
maximum resolution of 720x486, you’ve got
349,920 pixels. Multiply this by 30, the number
of frames per second, and you’ve got
10,497,600 pixels per second. 10.5 million
approximate bits pixels/sec x 24 bits = 253
million bits/sec, and that’s without audio. Thus,
broadcast production format is 270 mb/sec.
That’s like sucking the ocean through a soda
straw!

Now let’s look at Internet delivery
bandwidth. The common modem is 56K
(bits/sec). Network and VA Videoconferencing
uses 1 M. Compressed NTSC, at 60:1, takes 4.5
M, so for 8 bit NTSC you need 115M. Now
remember, broadcast TV production uses 270M.

In the best case scenario, a 56K modem
has less than 5% of the bandwidth of a 1xCD
ROM. A 10-BaseT Ethernet connection equals
approximately an 8xCD ROM. However, rapid
advancements in compression technology have
made low bandwidth delivery possible. At the
same time, advances in network technology
such as 56K modems, DSL, cable modems, and
LAN have increased the available bandwidth.
Nonetheless, not only is this still like trying to
suck the ocean through a soda straw, in this case
we don’t actually own the entire soda since
others may be sharing it (or hogging it)!

Another extremely important
consideration in Internet delivery is the quality
of service; that is, the ability to guarantee timely
delivery of data. Video needs a relatively large
bandwidth and cannot tolerate delay. Data loss
affects audio and video and there is no time to
resend data, so you need priority routing.

Let me now compare HTTP and RTSP.
HTTP stands for HyperText Transfer Protocol
and is the most common web transfer protocol.
It will attempt to transfer data as fast as
possible, and can use a “generic” web server.
HTTP’s progressive download allows users to
watch while downloading; this is sometimes
called HTTP streaming. HTTP may not work
well with long programs or live programs, and it
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may not get priority routing in current (or near
future) network designs.

RTSP—Real Time Streaming
Protocol—is a true streaming media protocol. It
attempts to deliver media to the user as needed
in a smooth, consistent manner. RTSP
generally needs special server architecture. It is
the best choice (and possibly the only choice)
for long programs and live shows, and it will
eventually get priority routing through many
networks.

Internet Delivery Formats

Real Networks’ SureStream™ allows for
simultaneous creation and distribution of more
than 6 data rates in a single file. Its wide market
penetration means many people have the player
already loaded, and it allows you unlimited
webcast viewers.

Microsoft Media Technologies provides
another delivery format choice and it is FREE!!
It uses MPEG 4, has a multiple bit rate
capability, and a wide range of bandwidths. Did
I mention it was FREE?! This format has strong
potential for continued growth and the player
comes installed on most Windows machines.

The next delivery format option I want
to talk about is Quicktime. The MPEG 4 used
by Microsoft is in fact based on Quicktime,
Quicktime has a wide range of bandwidths and
the player comes preinstalled on most Apple
machines. It has good quality at Internet
bandwidths and it is also FREE, but you need a
hefty server running OS X.

Cisco IPTV will provide you with high
bandwidth video and is a good integrated
content manager. It is a well engineered system
designed for intranet use and tests show it has a
high reliability. Cisco IPTV is currently in use
at Virginia Tech for a specific project and is not
generally available for public use at this time.
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