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Student Initiated Activities

These are two activities that our students
wanted to add to our unit. They are not in the
original plan that we submitted in the fall. We
consider our coal study unit to be student driven
and we encourage our students to add activities
to the unit as it is progressing. The two
additional activities are #24 and #25. They will
be indicated with a red dot.

Activity #24:

Have each student spend some time in the mine.
This will show each student what it would be like
to go into a real coal mine.

Activity #25;
It might be fun to "hang out” in our model mine.
It's like a 4 foot high tent.




The
Introduction
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My Favorite Coal Mine

L. The INTRODUCTION

We did it! We built an underground coal mine at our school. Our “model” coal mine has
two entries and one break. It also has a mine fan to provide ventilation. This model coal mine
became the centerpiece around which our Coal Study Unit revolved. It all started when I asked
the students in my Advanced Topics class to list at least three activities or ideas that they would
like to see included in our unit. Predictably, I received some silly responses: pizza party, nap
time, etc., but I also received several excellent ideas. One student wrote about how fun it would
be to build our own underground coal mine at our school. When I read this student’s
recommendation, [ initially believed that this could not be done. Finding a location for the model
mine at our school, the logistics of getting materials, and inexperienced students working with
power tools were very real concerns. However, by coordinating with our principal, the school
finance officer, and the other teachers participating in the unit, our students overcame all
obstacles and they did it--they built our Model Coal Mine.

So...now we have an underground coal mine in our school building. What do we do with
it? We decided to use our model underground coal mine to help teach the students at our school
to understand the important role of coal and coal mining in the development of our region’s
economy. This would include the history of coal mining, problems facing today’s mining
industry, and what the future holds for the coal mining industry in our area. Our model mine
took centerstage when we wrote our essential question for our Coal Study Unit:

How can a model mine be utilized to help us to understand
the value to our community of a piece of previously

mined property that is located in Eastern Kentucky?

Our model mine helped us to teach our students about the history of coal mining, the

obstacles facing today’s surface and underground mines, and how a piece of property can be



utilized by the community long after the mine is gone. In reality, our “model” coal mine made
our Coal Study Unit relevant and real to our students. Students were no longer writing and
solving a problem about mine ventilation; they were ventilating the mine that they helped to
build. When a group of math students calculated the diameter of the roof bolts for their mine,
they could walk down the hallway and see and touch the mine. As a high school math teacher, it
is always difficult to get my students to understand how and why mathematics and science is
important and relevant to them and relevant to their futures. Our model mine helped my students
to better understand this relevance to coal mining and to their daily lives. Our one essential
question was broad enough to include all academic departments at our school, it allowed for the
participation of as many students as possible, and the unit emphasized contextual learning and
project-based learning whenever possible. Students who are engaged in hands-on learning
activities are much more likely to retain what they have learned. Our unit challenged students to
solve real-world problems encountered in coal mining. They had to think critically, they used
problem-solving skills, and they were engaged at the highest levels of Bloom’s Taxonomy. The
unit also addressed the core content standards in each academic area and satisfied specific
elements within the Program of Studies for each course.
I was driving down the road one day...

Just recently, one of my students told me about how he was driving to a friend’s house on
a 2-lane road and he got stuck behind a slow-moving coal truck. He told about how he started to
get mad, but then he realized that this was the first time since he had gotten his license that he
had been caught behind a coal truck while driving in our county. He said that this may be a good
omen for the coal industry. I want to believe that maybe my student is correct and that the coal
industry will begin to pick up soon. I want to believe that we can be optimistic and hope that the
good mining jobs will stop leaving this county. I want to believe that there will be no more
empty seats in my classroom because my students had to transfer to another school outside the

area when one of their parents lost their coal mining job. I want to believe. ..



The tales they tell...

Every year I involve my students in the development of our Coal Study Unit. I ask my
students to recommend activities and projects that they would like to participate in as part of our
unit. They always have some great ideas. We then discuss which activity to include or exclude
from our unit and we talk about coal mining in general. One of the topics that we discussed was
the decline of the coal industry in our area. I was surprised that so many of my students indicated
that they knew of a family member or a family member of one of their friends that had lost their
mining job and had to leave the area. We also talked about how dangerous coal mining can be.
Several students told about parents or family members who had developed back problems after
working in the mines and how difficult it has been for them to get disability so they could
continue to support their families. One of my Advanced Topics students told our class how her
uncle’s legs had been crushed in a rock fall while working underground. Sadly, he had to have
both legs amputated below the knees. After hearing of my students’ concerns about mine safety,
we decided that mine safety would be a point of emphasis in as many activities as possible in our
unit. We concluded that the most important lesson that our students can learn from this year’s
coal study unit is that coal mining is a difficult and dangerous job and that the mining industry is
doing everything possible to ensure that coal miners are not injured or killed as they perform

their jobs.



How can we best use the land and coal resources
of a piece of property in our area?

Try To come up with least 2 ideas that we can use with a piece
of property that has coal on it. All ideas are welcome.

1.

2.

3

This is a copy of the form I use in planning our unit. Our
students can make recommendations about activities
that they would like to participate in. They always have
some great ideas.



Activities
and
Goals
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My favorite Coal Mine

Overarching Goal:

Students will investigate how one piece of
property in Eastern Kentucky can be utilized
to help ensure the present and future
prosperity of the local community

Essential Question:

How can a model mine be utilized to help us
understand the value to our community of a
piece of previously mined property located in
Eastern Kentucky
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II. ACTIVITIES AND GOALS

The students who participated in this unit were kinesthetic learners. They designed and
built a model underground coal mine in a classroom at our school using hammers, drills, screws,
and furring strips. They worked cooperatively with other students and used their peer teaching
skills to help their fellow students acquire new skills. They used critical thinking and problem
solving skills to make decisions concerning design and operation of our model underground coal
mine while applying and transferring previously learned skills to solve real life problems faced in
today's underground mines. This coal study unit was an interdisciplinary integration project
involving all academic departments at the school. It was integrated horizontally across all subject
areas in such a way that the students participated and became part of a total immersion learning
activity.

The Army came to our rescue...

One of the most anticipated activities of our unit involved the use of robotics technology
to help ensure the safety of the miners as they removed the coal from our model mine. We
wanted to stage a simulated roof fall in our mine and use a robot to enter the mine, locate the
roof fall, and determine whether or not any coal miners were injured. A group of students would
then launch a rescue mission into the mine to perform first aid and extract any casualties. The
plan was for the robotics team at our school to provide the robot and the team would operate it as
it searched for the roof fall. Sadly, the robotics team was unable to assist us. They were using
their robot to prepare for an upcoming competition, and it could not be disassembled and moved
to help with our mine rescue. Luckily, I have several math students that also participate in the
Army JROTC program at our school and they informed me that the JROTC department has a
robot. The Army JROTC provided us with full use of their robot. They allowed some of their
students to help build the mine and operate the robot as it went into the mine and searched for the
roof fall. They also allowed us to build our model underground mine and perform the simulation
in one of their JROTC classrooms. The unanticipated help that we received from the Army
JROTC was critical to the success of our coal study unit. A special thanks goes out to the Army

JROTC instructors and students at our school for assisting with this activity.



The award for the most fun activity goes to...

Our students loved building our model underground coal mine. This activity allowed our
students to use their creative abilities and problem-solving skills as well as work together as a
team to accomplish a difficult task. The construction team consisted of approximately 10
students from my Advanced Topics class and several volunteers from the JROTC classes. They
worked together to actually construct our model mine. The construction of the mine took about
4 hours to complete. It was 4 feet high; this would be considered normal height for an
underground coal mine. Our mine had two entries that were 4 feet wide and 8 feet long. It had
one break that was 12 feet long. This would be approximately 1/5 the size of a real underground
coal mine. We had originally planned to use black roofing felt to cover the outside of our mine,
but after one of my students indicated that roofing felt could be sticky and messy, we decided to
use black artisan paper instead. After our mine was built, we were all amazed at how much our
completed underground model mine looked like a real mine. It even had a fan that pulled air
through the mine. Our model underground coal mine became an inspiration to our students and
teachers as they participated in the different activities of our coal study unit.

The students in each content area were assigned to groups of 2 to 4 students and asked to
investigate at least one specific element involving the utilization of the coal and land resources of
the property on which our model mine was located. This could involve mining the coal using
underground mining methods, removing the coal near the surface, or post land uses of the
property. The following is a description of the activities in which students from the different
departments at our school participated:

® Math students were placed in groups of 3 or 4 and used core-drilling data to get a
numerical picture of any coal seams located on the property. They then used the
polygonal method to determine the amount and value of the coal from any of these coal
seams. They also placed a small pond on the property and used the surrounding core
drilling data to predict the height of the coal at that location, using geostatistical
techniques. Methods that were employed to predict the height of coal were inverse

distance to a power, triangulation, and Delauney Triangulation. They also calculated the



volume of the coal and predicted the coal seam height at a coal slurry pond located on the
property using the Surfer 8 Simulation software. It was amazing how close the students’
approximation of the volume of coal at the mine was to the approximation of the volume
of coal using Surfer 8 Simulation software. Each group used the quadratic formula to
calculate the minimum size of the remaining coal pillars and determine the minimum size
roof bolt needed to safely support the roof given the seam height and depth of the mine.
They determined the compressive strength of the coal at the mine and used this to
determine the safety factor for failure of the mine pillars.

Our math students also designed a ventilation schematic of the underground mine
located on the property. They calculated the distribution of air by natural splitting along 4

parallel splits and determined the air horse-power along each entry.

Chemistry students performed coal analysis on the coal found at our mine site. This
included tests for ash content, moisture, BTU, and calorific values.

Students enrolled in our pre-engineering curriculum worked within their group to use the
Surfer 8 contouring and 3-D mapping software to estimate the volume of coal on the
property. They used the kriging and inverse distance to a square function of the Surfer 8
software to draw 2-dimensional and 3-dimensional maps of any coal seams. They used
the Surfer 8 software to assist in the design of the underground coalmine on the property.
They used mathematics to predict the height of the coal seam at the location of the pond
that was located on the property.

These students used vector mechanics to determine whether a coal slurry pond
could be safely placed over top of the active mine workings of our underground model
mine. They calculated the vertical stress due to the overburden and horizontal stress due
to the pressure from the coal slurry impoundment on the outcrop barrier pillar. They also
determined the resultant force on an outcrop barrier pillar due to the force of the

overburden and the coal slurry. They determined that due to the shear stresses at the



outcrop barrier pillar it would not be safe to place a slurry pond close to or overtop of our
model mine.

I conducted a large group discussion with my Precalculus classes that involved the use of
exponentials and logarithms in predicting transplanted animal populations. These

students also investigated how to best utilize the property after any surface mining is
completed. They were placed in groups of 2 — 4 and asked to design and solve at least

one problem that estimated the number of trees on the property after reseeding the
property to restore the original hardwood forest. They also designed and solved at least
one problem that modeled the maximum carrying capacity to establish a viable elk
population on the property by transplanting elk from an established herd. They used
exponential functions to determine the growth rate of the herd after 5 years and the
number of years until the elk herd would reach its maximum carrying capacity.

Students in our English classes expressed how they felt about coal mining by writing
either a short story or poem about coal mining,

Students from our history classes went to the library and worked with a partner to
research a topic concerning the history of coal mining in our area. They also described
how their topic impacted the local community. These students presented their research in
a 3-ring binder and on a tri-fold board.

Technology was used in every academic area as a powerful tool to solve complex
problems and make important decisions concerning the utilization of our piece of
property and our model mine. The most impressive application of technology in this unit
was the use of the robot in locating the roof fall in our model mine. Utilizing this
technology meant that no coal miners were put in danger of injury or death. Another
impressive application of technology was the use of the Surfer 8 Simulation Software in
estimating the volume of coal located in our coal seam. All uses of technology in our unit

were both challenging and relevant to the problems faced in underground coal mining.



Art students produced 2-dimensional and 3-dimensional works of art with coal as the
central theme. These students also painted and decorated pieces (lumps) of coal that was
“mined” from our “model” underground coal mine. These pieces of coal art will
eventually be sold at a silent auction at our annual Gala for the Arts, with the proceeds
donated to our school’s arts programs.

Some of our music students worked with as group and composed and recorded songs
about various aspects of coal mining and its impact on the people of Eastern Kentucky.
Students in the culinary skills classes made a 3 layered dessert made of pudding. The
pudding had bottom and top layers composed of vanilla pudding with a chocolate layer in
the middle. This desert illustrated a 3-dimenaional cut-away view of the coal seam and
the surrounding rock strata. They then had lots of fun eating this desert.

How could we use our model mine to make money? As mentioned before, our students
showed their entrepreneurial abilities by painting some of the pieces of coal that was
removed from our mine. These decorated pieces of coal will be sold during a silent
auction at the Gala for the Arts to raise money for our arts department. A second money
making idea involved charging a small fee to “tour” our model mine. This was not very
successful. After only one day we stopped charging admission and let everyone tour the
mine for free. We were not disappointed that we did not make a lot of money with mine

tours. We were proud of our model mine and we wanted everyone to see it.
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Activity #1

How much coal is located on our property? This
was an activity where students worked with a
partner to generate a 2-deminsional diagram of
the coal seam and use the Polygonal Method to
determine to estimate the volume of coal in our
coal seam. This group determined that we have |

13,088,000 tons of coal on our property  /
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Activity #2 & Activity #11

Our guest engineer is an JROTC instructor at
| our school .He has an engineering background
| from when he served in the Army. He discussed

with our construction crew the importance of

adequate roof support and ventilation. He

~ showed the students how the air is directed to
\  the mine face where the miners are located

|
ol —
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Activity #3
This is a group that is designing and solving a
problem using the polygonal method to estimate
| the volume and value of the coal on our property.
| They also estimated the height of the coal seam
. directly below a coal slurry pond that would be
\_ located on the surface above our mine. This
| group Inverse Distance to a Square to estimate
the height of the coal seam.
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Activity #4
We asked some our students to work with a
partner and determine weather a coal slurry
pond can safely be located on our property and
over top of our model underground coal mine.
This group came up with a safety factor of 5.3
at a depth of 95 ft




Activity #5
This activity was probably the one that was the
most fun for our students. We recruited a group
of 12 students to design and build our model
underground in an empty JROTC classroom. They
did a great job. The mine has 2 entries and 1
break. It also has a mine fan for ventilation
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Activity #6
This group of students estimated the volume of
the coal in our coal seam using Delaney
Triangulation. They also estimated the volume of
the coal using the Surfer 8 3-D Modeling
Software. The 2 estimations were amazingly
close. They also generated some 2-deninsioal and
3-deminsional pictures of the coal seam using
Surfer 8.
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Activity #7
Our students had a lot fun with this activity. We
simulated a roof fall in our model mine. We then
sent a robot into the mine with a light and a cell
phone attached to locate the roof fall. The cell
phone sent back live video via Skype. We then
sent in our mine rescue team with a first aid kit
to locate and remove survivors of the fall. The
rescue team wore a headlamp to provide lighting
because we turned out the lights! The kid's loved
~ this activity.
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Activity #7b
The second part of this activity involved the
simulated mine rescue of the injured roof fall
victim. After the robot located the victim we
sent in our mine rescue team, performed first
aid, and brought out the injured miner. The
injured miner was actually a stuffed animal that
one of our students provide for this activity.
Someone named the injured victim "Mighty
Miner Dog". Here you see the rescue team
exiting the mine with the injured casualty. The
lights were out during the recue..just like ina
real coal mine.




Activity #8
In this activity I led a discussion with entire
class about the importance of adequate roof
support. I also modeled for the class how to
correctly estimate the minimum size coal pillars
that we would need to support the roof in our
mine.
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Activity #9
Here, students were placed in groups and were
asked to design and solve at least one problem |
involving minimum pillar size for an underground |
coal mine. They also had to calculate the Safety
Factor for our model coal mine if we were to use
their recommended pillar width.
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Activity #10
We had several groups of students calculating
the minimum diameter of the roof bolts that we
would use in our model mine. This group

I\ calculated that we would need at least 0.25 inch.

This is a very reasonable estimate.
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Activity #12
In this activity, students were placed in groups
and asked to design the ventilation schematic
for our mine. They had to take info consideration
that the mine would increase in size with more |
entries and breaks. They also determined the |
impact of pressure change on the ventilation
system of our mine.




\
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Activity #13
After the coal is removed from the mine, our
science students then took the mined coal and
determined it's ash, moisture, sulfur, and BTU
content. This would be very important
information if we were to sell the coal.
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Activity #14
Here you see students from our social studies
classes in the library researching a specific fopic
concerning the history of coal mining. These
students were to emphasize the impact of coal
mining on the development of communities in the
region .
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Activity #15

'~ Our Food Service students made a pudding dish
| composed of 3 layers of pudding. Two layers

| were made of vanilla pudding and the middle

. layer was made from chocolate pudding. The 3
| layers together modeled the coal seam in our

'\ mine and the rock layers above and below our
\ coal seam.
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Activity #16
In this activity, the students in our music
classes are writing and/or performing a song
about coal mining.
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Activity #17

| In this activity you see students in our art

| classes producing pieces of 2-D and 3-D works
of art with coal mining as the central theme.

. These pieces of art were displayed in the library

. at our school for the school community to enjoy.
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Activity #18
Here we see a group of students designing and
solving a problem involving the statistical
estimation of the number of Trees onour
property after the land has been reseeded. This
| group has their land track developed and are
\-\ ready To perform the necessary calculations.

f
_./
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Activity #19
In this activity, I am demonstrating to my
Precalculus classes how to use exponentials and
logarithms in predicting a population of elk that
has been relocated to the abandoned strip mine
that is located on the surface of our property.




e
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Activity #20

Students you see in this activity are designing a

problem that will model the amount of time it will

take for the transplanted elk heard to reach its
maximum carrying capacity on our reclaimed
surface mine. These students also developed a
rubric that can be used in grading their problem.
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Activity #21
When I asked my classes how we could use our
model coal mine to make some money. They
displayed their entrepreneurial talents by
suggesting that we charge a fee o “tour’ our
mine. The proceeds would go o support of band
program at our school. We quickly dropped the
fee to see our mine and invited the entire school
community to see it for free.
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Activity #22

Another activity that allowed our students to
demonstrate their ability to make money from
our model mine involved getting our art students

to paint the coal that we "produced” from our

mine. They first put on a layer of glaze and

painted their piece of coal. These pieces of art
will be sold in a silent auction later this year and

the proceeds will be use to support our band.
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Activity #23
Here you see one of our senior English students
displaying his essay about surface mining. The
senior English classes went to the computer lab
and produced an essay, short story, or poem with
coal mining as the central theme.
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Activity #24
This was an extra activity that one my students
suggested we do with our model mine after we
built it. This was not in our original plan but T
believe that our unit is student directed so we
did the activity. The student suggested that we
turn of f the lights and have each student put on
the headlamp and spend some time in our mine.
It allowed each of our students to see what it
would be like to be underground in a real coal
mine. It also showed how difficult it is to be a
coal miner. This was great activity
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Activity #25
This was the 2nd activity initiated by our
students and it was completely unanticipated. |
Our model underground coal mine became a |
student "hang out" at our school. Our students
would sit in the mine during break and eat shacks
and listen to music. They said that it was like
being in a 4 foot high tent. Like I said, our ,’
students loved our model underground coal mine.




Summary
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III. SUMMARY

We finally coml;leted our last activity and it was time to evaluate whether or not the unit
was a success. I began by asking for feedback from my fellow teachers. We discussed which
activities were successful and what we would change about the unit if we get to teach this same
unit again. The fact that the robotics team was not able to participate in our Mine Rescue
Simulation was the only disappointment that we experienced with this unit. I also asked my math
students to help me evaluate our unit. I used two techniques to receive feedback from my
students. First, I asked them to fill out a survey where they listed some things they liked about
the unit, ways to improve the unit, and some general comments about the unit. Every single
student who took the survey said that they enjoyed participating in the unit and most did not
want the unit to end. Second, I lead a class discussion with my mathematics students about our
unit. This year I began the discussion by asking the students to draw parallels between the model
underground coal mine that we built at our school and a real coal mine. The first thing that one of
my students noted about our model underground coal mine was that it has been closed down. ..
just like many of the mines in our area.

I have to say that this was a great unit! We found that just one piece of property in our
area can contribute greatly to the quality of life of the area residents. It also can have tremendous
economic benefits to our local economy. Area miners can be employed on the surface or
underground to remove the coal located on the property. These are high paying jobs that support
miners and their families. These jobs also support local businesses, schools, and state and local
governments by providing a good tax base.

We discovered that even after the property has stopped producing coal, it can still
continue to contribute to the quality of life of the residents in the area by providing level land
that can be utilized by local governments for economic development. Even abandoned mine

property in rural areas can be valuable by providing wildlife habitat for small and large game



animals. Elk herd that we see in Eastern Kentucky were originally transplanted onto abandoned
surface mine property.

Everyone agrees that this unit was the best CEDAR unit that we have ever taught at our
school. It was AWESOME. Building the mine and the mine rescue simulation was definitely
most everyone’s favorite activities. It showed how valuable one piece of property can be by
providing good mining jobs and making level land available to the community after the mines
have closed. Our unit involved the active participation of eighteen teachers, our guest engineer,
and approximately 366 students.

The participating teachers and students believe that the unit met or exceeded the
overarching goal and completely answered the one essential question that we had envisioned for
our unit. It was apparent to participants and stakeholders that this unit became much more than
we anticipated when the teachers and students originally came up with the idea of building a
model mine at our school. Most importantly, the students loved this unit, they had fun, and they
learned a lot about how one piece of property can impact a community.

Participating teachers in each department used multiple methods to evaluate their
students. These include formative evaluations such as open-response questions, oral feedback,
quizzes, and exit slips. They also used summative evaluations such as culminating activities and

group project products.

The activities taught in this unit were designed to allow students the opportunity to learn
in the type of multiple-intelligence and learning style that best suited their needs. These styles
included linguistic, logical mathematical, spatial, musical, bodily-kinesthetic, interpersonal, and
intrapersonal. All the participating teachers were able to differentiate their instruction to meet
the needs of students containing IEP modifications. These include special education students,

504 students, and students in our gifted and talented program.

10



In conclusion, one of our students came up with an activity that involved having each
member of the class take turns putting on a headlamp, turning out all the lights, and going back
into the model mine. She suggested that this would “fun.” So, we had each of our students get
on their hands and knees and go back into our mine. After bumping their heads on the ceiling a
few times, most students wanted out after Jjust a few minutes.

An important lesson that we wanted our students to take away from our Coal Unit and
our model underground coal mine was that mining is a difficult and dangerous job, and thanks to

a suggestion from one of our students, this is a lesson that our students will never forget.

1



Student Feedback and Reflection

List three things that you liked about our coal study unit.

1. L \ovked Usam) e A\ Yo moxve Ye eene
2.3 Ve s;»\ir\c) N e mae

3.

Is there anything that we can do to improve the unit?

L LeNs Mavwe. O ‘Oicbcsu' N6,
2.

Would like to make any comments about our unit?

This is a student copy of the form that I use to get
feedback from my students after our unit is finished.
We also discuss the activities as a large group. ‘Thns
feed back is very helpful in evaluating our unit.



Samples of
Student
Work

Each sample will be shown with a
numbered green dot to indicate
which activity it goes with.
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This group used the Polyg:

the amount of coal on our property, They used
Delauney Triangulation to estimate the height of the
coal seam at a point below a coal slurry pond located

Software to estimate the e of coal in the coal

SCAN.




Grid Volume Computations

Mon Feb 18 14:27:05 2019

Upper Surface
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A student generated 3-dimensional picture of
our coal seam using the Surfer 8 Modeling
Software.
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This group determined the minimum size of the
— ~ pillars for our mine if the mine is 500 fi deep and the
coal seam is 6ft high. They also found the safety )
factor of the mine to be 2.2. Very safe.




—_[oynm Dillag Size qnd 8@(@%5&0%

)1 OPE conl heignt K = compressor Straqg#h T Cubic 1ach of (o]
D¢+ OIES)Hq h= )\Cmth- of Coal % |Jin
QSQmUuh/ W= LJmH-ln of_ollop_ % \din
___5_5 _iPﬁlﬂ_A@_OM-Pf&SS@ﬁ Y, S = Per. sqbl](}m mcln
 MYpooobes 624 ="weisht of water

S < _Q Dillar St Shress D llac Strenath

_LDE.WJC&) (_Q(Q\L\N_) M) Teibutary rl K Yui
oy ngrf T 5
(500) 105 (62.4) 7 POS ma K= 3500 x V= 9000
Ly M5.3)% ) -
e ) 7000 44%.3 %12
5917 x 2 =(083.4nsT). (Cxia)
) - WE@ B
____._Saﬁeﬁr_\.l_f@c:\bc___j Ho@aﬁcld”l | - e
- J_Q,JrQ_SQe \! CLC,\(‘
5 __ﬁ%éé‘agﬁ?‘\%%‘i‘sm@“ /f befueen 18-227

7 ==
The mne S §QEEL‘ o
/ﬁ‘\ |

hg_ WerK N -

e ——
/
i

|
| /
II I\v(’ﬁz‘/ét%(d‘
|

|

|

| 7o

p S
|







Csu #
03-05-19

Wa 1 -~ v JUSTONL 80

Cotuiatie G V0 5‘%‘3 oF 0y Yot CoMG
0oL CO&\ - BUOE, y- e hoye en B \*n‘frjv TN
ot coal lwne, ’, N 00 todre r’fq RozOed Seom
of GIE I ixid (& o oncle. ‘Y\’X‘L A2 OP e Mirp 158
LB, The yeeigine - of. & b i tote ber P43, Aoore

f{

e

e Seghe. A eme. o off @ntdldeor. The
ansneS  oge ot wide oo

(OJ‘_ A ﬂ'\ > EG{ .'- (‘I-",f'-
Srow. We  msct o

‘ maﬁl me dmmm@ 8

of th@\ T on:{* b@hs

Uer- D alnas
J
et e ettt ~oF M weamn, M --.:r'..\::p._f:.f;':*—\,,-LS{:-.fx A L Letrites s (oat)

(& of rowe 4 1) CF of o PEC vond 4 {f),

(ROM WM AT)  — 230400 - [D,%801b pec
L) o) 20 Dol

(Lood, per ot N (o fod Grrar r\ :'[_U;_{it_”i)_i_glT_Qou\gg"\f\? -
q}} ot of skelY 0 (00

Tre oree. of o cicde is_Boft ( S

D452 50T 200193
V0ABY = \r(— & B

B (VPN
_ 0. AHY = & umfwef : (/;2 {7/

__m_ﬁé'fr‘m &“\Wf&'\w Ofcers,
specieic o - o
L SReEDS = Lr'r-’wmr pf_woder) (G arecueden { deptny

(Mo | L\’f}urﬂ

Swcess - (68.4) 2.9) (o) - 93 L0 - 6D pst

Vi (131a2) | | |










! Casms derstion [ji,-r/
QA | Jpl.‘i/'[ [)«I/ ’/U) & .
."/ L f(ﬁ"@w'f ]‘l '7) 65, | ' ﬂmr 5 '7Pf [T 5 f 7, 'f/bj f’})“ b /

1| w Z)\/ _ ng;é g,, f:a,\ iz f/ |
| 'J.r = || 00 _151;_,53,1/ 0l LHQ;‘ iy
-W“ ol 55034?—( e : A= 57; [ O [ x%D’ :343_; )x/ff;)/Jﬁ- LI’QJ%?NM
d}_@ | L1 B "'/L!;'?{O csu# .
qEE?;%f-t‘T f.{) /*’J 3() q)})r | C’ L:{I;)g/) 03-05-19 59}1/4 %@%ﬁfh
2 0 S e mw [ T 6/7’8__";%%%1

. g
_‘1.‘? |f!(,U|,\{

e Q*qu-.; SC umeh

T i N %D ’7&%310% |
. JWJU R s i BB AN RN

|
e ——
- L S— R -
! N - - —_
s 1 i

S ———

| | | A
| AN N

.ﬁ;

i

~S IO

- )
R . s

| [ | ___j__J_-’ L,.,..E This is the product of one of our groups that

S S e St e e o [
i -
= | |
. - — - __T,_._..—-—v——m b |
| !
I
|
T
-
-~

| | | 1 designed the ventilation schematic for our
| ] L B model mine. They are anticipating the section ||
) | || B _I 'g will grow with more entries and breaks. They | ]
| | | 1] determined the airflow and the air horse power
: e B ' B | l ] for each entry. B KN |
T T T



L ke LDKD'“ e G U = 5% s

F?A( L) ¢ i} J‘J,[L)

. . —OQDVM
| Hﬁamvaw7 ;__-a%an_

) 1 T
: #Pﬁ%%%ﬁ@._ !
: [ 1 |
| ]

_; T

T i S, ‘ 5 2 |
N RM*—_&?_f-”z‘};gf“fiff_f’“ D& ||
'”_éwm.ngffﬂk a@a$7lfjém@mﬁ?m

L i I ] | L
T T T | T iy T N L _ ___f__
EEEEEEEE _ HE] IR '_

IR IR I

| A [ P
| _;"___’_-’_ _!_ = | - i I B | B
___.|.__|—I__I:_ | : i ______j B e B o ji
0 A
|_ | f___! P o B S J _ '
| | | ol BERE
EEEEREEEEEEEEEEEEEEEn IRNEEE
EEEREEEEEs R Bl IR NN
| B R E N EREER
NN EEE |EENERNI
RN | HEEEERN _, IR EN
A T N T N O O 0 O O O N
aEEEREEe | N B EEEEEERN
EREEREERE RN AN e e
T T T i EERENEEN

B | Ll e






Csu #

03-05-19 ' . q

The Matewan Massacre

The gun battle that occurred in the early days of the coal-bi)dm in Matewan, West Virginia had

all the quintessential elements of a high-noon shootout. On one side, a pro-umon mayor and -

sherlff on the other, the henchman of the Baldwin-Felts Detective Agency The Matewan
Massacre, as it is referred to, was the result of ever present.and long sustained tension between :

dastardly mine bosses and the coal miners whose backs the mine bosses’ success was built on. -

Within fifteen minutes of the standoff, ten people were dead. These included seven detectives,
two coal miners, and, even the mayor of this small West Virginia coal mining town. After three
months of violence, marshal law was declared, and federal troops had to intervene to assist in

dissipating the angsty miners and detectives.

Then, as it is now, West Virginia is coal country, with coal mlnes bemg the prlmary source of

employment. The miners worked towards unionization 1n order to better their workmg '

g

cepditi.ons. They often worked long, undemaid hours in un_safe, hgzardous conditlons. The

bosses opposed the unionization of their laborers because it would mean the laborers had more
rights as employees, thus making the bosses of the Stone Moimtain Coal Company unable to us:e
he men by overworking them in these hazardous conditions. It would give rights to the Woiker;

and instill rules the mines had to follow or face being shut down.

The shootout remains instilled in history as a reminder of what our ancestors, primarily in this
coal-ruled region, had to face before achieving better working conditions. As labor historian
Hoyt N. Wheeler writes, “Firing men for union activities, beating and arresting union organizers,

increasing wages to stall the union’s organizational drive, and a S}fsteiiietic campaign of terror
oeedit o et :
produced an atmosphere in which violence was inevitable.” A p
: . : - : 7 ¥
This is a product produced by two students in
one of our history classes. It describes the
Matewan Massacre and its impact on the

community



The largest reason that the workers went on strike was to gain UMWA support to eafn better
working conditions. As the Iincredibl-y wealthy mine owners continued to become more powerful,
the conditions persisted to worsen. Union organized strikes were ways that workers could come
together and show a enited front through collected force to better their chances of protecting
their salaries. Workers’ strength came from and only from collective action, this being the
majority if not all workers of these mines coming together to shovsll they would stand for these
atrocwus conditions no longer. In ore successful protest, 400 000 UMWA went on strike
nationwide in 1919, securing higher wages coupled with better working c_ond1t1ons. For pro-
capitalists, it was merely a battle for profit and profit alone. For the laborers, it was a battle

solely for human rights.

The two sides clashed in what has been dubbed “The Matewan Massacre”’, “The Battle of
Matewan” along with many others. In response to a massive UMWA organizing effort in the
area, local mining companies forced miners to sign yellow-dog contracts that bound them never
to join a union. On May 19, Baldwin—Fielts agents arrived 1n Matewan to evict miners and their
families from Stone Mountain Coal Company housing. It vyas a n}o",rmaél day on the joe fer the

agents; they provided law-enforcement contacts for railroad yards and other companies alike.

The main job of these private detective agents being to suppress the unionizing of the laborers.
On this same day, miners came to collect their small pays and other items from the company
store. The miners saw extremely rare support of the pro-union police chief and the mayor.
According to historical accounts, the Baldwin-Felts agents attempted to arrest the police chief,
Sid Hatfield, when he tried to intervene from the evictions takin place. The Mayor defended

Hatfield, and was shot for doing so.



In response to the assassination, an army of 10,000 miners launched a full-ﬂedged assault against
the coal company and mine guards. When the conflict concluded, ‘hunc»ireds of miners were
indictea for murder, and more than a dozen were charged vé/ith treason; Even worse, the UMWA
experienced a significant decline in membership throughout the 1920s, and in 1924 the UMWA
district that included Matewan lost its local autonomy because of the incident. As the years

progressed, the union distanced itself even further from the Matewan massacre.

In conclusion, this shoe of sheer force and collective action through determined miners serve as a

staple of progress for unionized labor and fair working conditions that we see in modern times.
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Here is a copy of the guided notes from one of CSu #
my Precalculus students. This was from our 03-05-19 l q
class discussion on the use of exponentials and ,
logarithms in estimating a transplanted elk % Lic B
< ]w-’”'/ Period 7 B

population on our property. .
cxponential Growth and Decay
Post Land Uses for Abandoned Surface Mines

Guided Notes(2)

Example 1: In 1997, The Rocky Mountain Elk Foundation released 2‘0{)
Elk on gbandoned surface mine property in Eastern Kentucky. By 2002 the
population had expanded to apprdximately (O@Q elk.

A. Write an exponen‘rigl growth function that models the data for
\ANT___ through 20 . What is average annual growth rate for

the elk herd? (+y)
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B. Predict the number of elk in Eastern Kentucky oS

N7 ol = a0

C. From 2005, how many years will take for the elk herd reach its
maximum carrying capacity of __ |40 elk?
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Here is the sign that one of our students made
showing that we are charging $1.00 for a tour of
our model mine. We took this sign down after

the first day.
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Surface Mining

This is a sample essay written by one of our
senior English students.
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Stop the War on Coal

The war on coal has been going on since about 2012 was when the coal mines started
struggling to stay open due to stricter regulations and bankruptcy because of being fined by the
EPA. Surface mining has been targeted by the EPA to stop its practices as one way to stop
mining. [’ve done research and have found the benefits of surface mining and reason to continue
using coal for coal powered electric plants. I have found websites and books about the benefits
of surface mining and why it should be allowed. Along with surface mining these companies
also offer good health benefits, retirement plans, and 401K plans (see National, for example).
My purpose of this paper is to get people to stop the war on coal so miners aren’t losing their job
and don’t have any other way to support their family. Some of these people turn to drugs when
they don’t have a job and any way to support their family so they think drugs is a way of
ignoring their problems and not living a normal life and working. The goal of this paper is to
persuade people that surface mining should be allowed due to the benefits of it; to show this I
have divided the paper into three different sections.
History of Surface Mining

Surface mining has been around the Appalachian region for several years since about the
mid 1900’s (National). They were many towns across the Appalachian region that were little
towns called coal camps where coal miners and their families lived in small little communities
made up of small houses built by the coal companies. . A little town in Eastern Kentucky called
Wayland, is one example of a coal town in the Appalachian region (Kentucky). Since most of
the mines that were in towns like Wayland have shut down it has left these towis to waste and

most of people living there have left to find new jobs and now these towns are pretty much ghost



2

towns. These towns have been greatly impacted since the mines have shut down and there is just
a few stores left in these towns. For example, in the town of Wayland there is only one grocery
store, one gas station, and just a few locally owned restaurants.

The technology in the surface mining industry has greatly increased since surface mining
first started in the mid 1900’s. Technology has greatly advanced the progress of surface mining.
Now in today’s time we got bulldozers, loaders, dump trucks, excavators, high wall miners,
swivel trucks, water trucks, graters, and drills. These are some examples of the equipment used
on a surface mine job. To get certified to run these pieces of equipment miners must first pass
their state required safety test and other test and then once hired they have to be trained to run the
equipment before they are allowed to run these pieces of equipment themselves. Some people
argue that surface mining is a dangerous job and that it shouldn’t be allowed because of how
dangerous it is. This is true, but when someone decides that they are going to work on a surface
mines they know this before they even accept the job and take it anyway because they have to do
something to provide for themselves and their family. They’re other jobs that are just as
dangerous as surface mining if not more dangerous.

About Surface Mining

There are three different methods of surface mining and each one is different in its own
way. The three different methods of surface mining are mountaintop removal, contour mining,
and area mining. The two main types of surface mining that are practiced the most are
mountaintop removal and contour mining. In mountaintop removal it actually consist of all

types of surface mining (mountaintop removal, contour, and area mirﬁng.) in the steep terrain of



the central Appalachian coalfields (Mountaintop). Contour and area mining does not involve
removing an entire mountaintop just to get to coal.

Mountaintop removal is the act of removing a mountaintop to expose coal seams, and
disposing of the associated mining overburden in the adjacent valleys, “valley fills”
(Mountaintop). Removal of overburden and interburden (rack above and between coal seams, .
respectively) during mountaintop mining results in generation of excess spoil must be placed in
disposal sites adjacent to the mining pits in order to allow “for efficient and economical coal
extraction” (Mountaintop). Typical locations for excess spoil disposal sites are valleys, also
known as “head-of-hollows or uppermost (headwater) stream reaches” (Mountaintop).
Mountaintop removal leaves three complexes: 1.) a highland or upland complex, compromising a
mound sight with an extensive field nearby covered with hard, coarse vegetation. 2.) a valley
fill, always adjacent to the highland or upland fill, marked by “groin damage” ( Mary Hufford) in
what was formerly a cove. 3.) a wetland drainage complex, compromising a “gathering pond”
(Huftord) at the top the valley fill and a bottom pond. The top pond is clean, water caught at the
bottom pond is treated with ammonia and manganese. According to Mary Hufford, “In
mountaintop removal the undisturbed ground surrounds the perimeter of the actual mine site, and
that fragments of forest run adjacent to the mine site along the valley fills”. “Mountaintop
removal mining has destroyed the Appalachian coal fields and has destroyed the land in
Kentucky and West Virginia” says (Board). It is true that mountaintop removal is the most
destructive type of mining practiced but, most mountaintop removal sites have been shut down
due to stricter regulations and people still try to fight against mountaintop removal even though

most of the jobs are shut down now.



According to McGowan “In 1977 the Federal Surface Mine Control and Reclamation
Act was passed” to force mines to reclaim their mining site after they are done mining in the
area. The EPA has started enforcing stricter regulations to force companies to follow through
with reclamation efforts and make it safer to work in a piece of equipment. The EPA passed the
Clean Air Act to reduce the amount of dust in a piece of equipment for miners to protect their
lungs from the harmful dust particles. But due to an excess of regulations created by the EPA it
has made it harder for mines to stay in business until recently when the power of the EPA was
reduced to allow mines to go back to working again.
Benefits and Uses of Coal

Coal provides many job opportunities. Coal industry jobs can be filled by men and
women interested in working. Coal industry careers include miners, engineers, geologists,
electricians, and even emergency medical technicians (EMTs). Workers who work in this field
are often paid well and must go through lots of safety and on-the-job training. Of the energy
consumed in the United States in 2016, “14.7% of tﬁe energy consumed was coal” according to
(National). All living plants store solar energy through a process known as photosynthesis.
When plants die, the solar energy gets locked in the plants and the energy is locked into coal.
Coal is used in many coal powered electric plants across Kentucky, West Virginia, Ohio, and
Virginia. Coal is transported to these power plants and then burned and the energy is turned into
electricity. Some people may argue that wind, solar, or hydroelectricity is a better, cleaner, and
cheaper source of energy as to coal. While that may be true there is also factors that prevent

these alternate sources of energy from being used in the Appalachian region. Solar power may



not be used due to all the mountains and trees blocking the sunlight unless, these solar farms
went in on top of reclaimed surface mines because it is mostly flat and there wouldn’t be any
trees or mountains to block the sunlight. The wind power cannot be used in the Appalachian
region due to the mountains because there isn’t enough power that would be produced by wind:
There also are no major rivers that run straight through the Appalachians that can produce
hydroelectricity except the Ohio River which would only benefit towns run right along with the

river.

Conclusion

Taking into consideration of all the reasons I listed above is why surface mining should be
allowed. These mines provides jobs for people in the Appalachian region and helps them
provide for themselves and their families. This why the EPA needs to be limited from passing
stuff that affects surface mines and causes them to shut down. "The minérs depend on these jobs
so they can pay for their necessities. The land after a mine reclaims it'can be used for many
things such as such as industrial uses or even agriculture uses. The only renewable resource that
could be used in the Appalachian region is solar energy and lots of trees and mountains would
still have to be flattened to allow for the solar panels to get adequate sunlight to produce

electricity.
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What if the coal slurry pond on our property contained an emergency overflow gate? A group
in my AP Calculus class modeled the curvature of the bottom of the pond as a parabolic
- equation and used integral Calculus to determine the volume of the slurry in the pond. They
determined the volume of water in the pond to be 50,000,000 ft,. They also used Integral
Calculus to find the Fluid Force due to the pressure of the coal slurry on the gate to be
1,400,000,000 Ibs. A very real topic for today’s coal mines.
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CAUTION

Left over Pictures from our
Coal Study Unit

You should view these only if you like seeing
pictures of kids having fun learning about coal
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Grid Volume Computations

Upper Surface
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Thanks

Looking
at our
Unit




