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RE: Kelley Branch-Rocky Fork draft TMDL

While the TMDL is probably as appropriate as could be expected given the situation, it is
strongly suspected that not much will be done to restore the integrity of these streams,
unless the Division of State Parks is willing to admit that their policies are the source of
the problem and take actions to solve these:

1. Finger Lakes State Park is composed primarily of abandoned and partially-reclaimed
mining lands. Re-vegetation has been difficult on some of the steeper slopes and on thin
to non-existent soils and consequently, State Parks personnel have made little or no effort
to reclaim these lands.  Some of these areas, as noted in the TMDL, are prone to erosion
during unremarkable rainfall events.

2. Due to the abandoned mining lands aspects of this State Park, the decision was made
years ago to create an ATV playground. ATVers are notorious for anarchistic behavior,
and are likely to ighore any and all attempts to restrict their activities. Barriers will be
viewed as challenges.

The only ways that sediments can be reduced to non-signiﬁcance in Kelley Branch and
Rocky Fork would be to:

1. Convert the terrain to milder slopes, and undertake what would likely amount to years
of reclamation and re-vegetation, and,

2. Prohihit ATV use in this area.

Since neither of these are likely to occur, TMDL staff would be better advised to spend
their time on waterbodies where restoration can happen.

Slncerely,

Nk,
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" Bob Holden, Governor « Stephen M. Mahfood, Director

www.dnr.state.mo.us

November 19, 2003

Mr. Ken Midkiff, Director

Ozark Chapter/Sierra Club

1007 North College Avenue, Suite #1
Columbia, MO 65201-4794

Dear Mr. Midkiff:

Thank you for reviewing the Kelley Branch and Rocky Fork Total Maximum Daily
Load (TMDL) documents and taking the time to comment.

As stated in your letter, Finger Lakes State Park is composed primarily of mined
land. The actions outlined in the TMDL are expected to substantially improve the
sedimentation problem in the future. Adaptive management will be used to
evaluate progress and respond to unexpected problems that arise. Your suggestions
of converting the terrain to milder slopes, conducting extensive reclamation and re-
vegetation efforts, and prohibiting All-Terrain Vehicle (ATV) use in the park will
be retained for consideration should the need for additional, more stringent
measures prove necessary. In addition, I will provide a copy of your letter to the
Department of Natural Resources’ Division of State Parks.

I might also mention that the department is working with Dr. Charles Rabeni at the
University of Missouri-Columbia to conduct a study on Kelley Branch and Rocky
Fork that will help us determine impacts on and improvements in water quality as it
relates to sediment. Also, restoration activities that the park has completed and will
undertake in the future will over time change Kelley Branch from a channelized
stream to a more natural Ozark Border stream.
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Mr. Ken Midkiff
Page 2

Thank you for taking time to comment on the Kelley Branch and Rocky Fork
TMDL and for caring about Missouri’s natural resources. If you have any A
questions, please contact me at (573) 751-7428 or by mail at Missouri Department
of Natural Resources, Water Pollution Control Program, Water Quality Section,
P. O. Box 176, Jefferson City, MO 65102-0176.

Sincerely,

WATER POLLUTION CONTROL PROGRAM

44

Becky L. Siiannon, Chief
Water Quality Section
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REGEIVE:

SEP 08 7iir
September 6, 2003
Department of Natural Resources
WPCP/Planning Section
Attn. Gail Wilson
P.O. Box 176

Jefferson City, MO 65102-0176

Dear. DNR:

Thank you for the chance to comment on the TMDL plans for Rocky Fork and Kelley
Branch in Boone County. And thank you for the efforts you make to clean up streams on
the 303(d) list of impaired waters.

First, I am a little confused about the Kelley Branch described in these plans. The Kelley
Branch I am familiar with is a little north of this area, and runs parallel to Highway 124
into Silver Fork at the Pinnacles. Is the impaired stream in Finger Lakes State Park also
named Kelley Branch? '

The Ozark Chapter of the Sierra Club is heartily in support of any efforts to protect these
streams and repair damage caused by ATV and motorcycle use at Finger Lakes. We
would go further, and urge that if significant improvement isn’t achieved with the
proposed management plan and education efforts, that motorized recreation be prohibited
in the park.

&“Eym |
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Dee Dokken — for the

Ozark Chapter of the Sierra Club
1007 N. College, Suite 1
Columbia, MO 65201
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October 21, 2003

Ms. Dee Dokken

Ozark Chapter of Sierra Club
1007 N. College, Suite 1
Columbia, MO 65201

Dear Ms. Dokken:

Thank you for reviewing the Kelley Branch and Rocky Fork Total Maximum Daily Load
(TMDL) documents and taking the time to comment in your letter of September 6, 2003.

Your confusion regarding Kelley Branch is understandable. According to “Missouri’s -
Conservation Atlas,” there is another Kelly Branch (without the second e) in Boone County that
is a tributary of Silver Fork. The stream of the TMDL document is the one that arises just north
of the Finger Lakes State Park, winds through the park and joins Rocky Fork as it leaves the park
under Peabody Haul Road.

I appreciate your support for the TMDL process and remedies for the mining damage done in the
past, as well as the ongoing impact off-road vehicles are causing on Kelley Branch and Rocky
Fork. The department anticipates that the best management practices (BMPs) undertaken by the
Park will address the problems. Should the sedimentation and habitat loss problems not respond
to the BMPs, the TMDL document outlines additional plans-for a wetland to trap sediment and
fencing off the riparian corridor to preserve riparian stability except in authorized crossings.

Few public places exist to ride off-road vehicles, and since the Park was created specifically to
provide a place to ride them, banning motorized vehicles in the Park probably would not happen.
The implementation activities that the Park is already undertaking will be studied to assess what

works and what more needs to be done.
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Ms. Dee Dokken
Page 2

Once again, thank you for your interest in the Kelley Branch/Rocky Fork TMDL. If you have
any questions, you may contact Gail Wilson at (573) 526-1535 or at the Missouri Department of
Natural Resources, Water Pollution Control Program, P. O. Box 176, Jefferson City, MO 65102-

0176.
Sincerely,

WATER POLLUZION CONTROL PROGRAM

Becky L.
Planning Section

BLS:gwd
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6600 N. O'Neal Rd.

B T, REGEIVE

September 12, 2003 SEP 15 2003
Department of Natural Resources wp
WPCP Section

PO Box 176

Jefferson City MO 65102-0176

We are writing to you concerning the TMDLs for Kelley Branch and Rocky Fork in
Boone County. We thank and applaud you for the work you have done on these streams.

We have several comments and suggested changes for the TMDL.

Page 4, 4™ paragraph. MDC found a variety of fish in the creek. This is misleading and
implies that the fish community is healthy. This is not the case. The fish community is
indicative of a highly impacted stream. The word variety should be removed and
verbiage used that states the fish community is representative of an impacted stream.
Several of the fish species are typically found in impoundments and probably washed
into the stream from impoundments in the upper portion of the watershed.

Page 7, last paragraph. The best available science does not provide a conclusive link
between sediment delivery and the quality of aquatic habitat This statement is false.

Thomas Waters authored a comprehensive review of the literature pertaining to the
effects of sediment on benthic macroinvertebrates, fish, and stream habitat. In it, he
clearly links sedimentation to reduced fish and invertebrate populations and to degraded
aquatic habitat. We encourage you to get a copy of this book and read it before you
finalize this TMDL. The reference for this book is listed below:

Waters, T.F. 1995. Sediment in streams: sources, biological effects, and control.
American Fisheries Society Monograph 7. 251 pp.

We suggest that you plan on implementing adaptive management practices H and I listed
on page 14 immediately. Practices A through G will help reduce sediment loading, but
we seriously doubt that they will reduce the sediment load to your stated goals.

We also suggest that you change the priority of adaptive management practices H and 1
on Page 14. Construction of impassable boundary between the riparian corridor and
ORYV traffic should be in conjunction with construction of a wetland. A significant
source of sediment is from ORV traffic and everything should be done to keep ORVs out
of the stream while other measures are implemented.

The Long Term Goals listed on page 10 and listed in the second paragraph on page 8
appear to be contradictory. We believe more than a 50% reduction in sediment loading
will be required to get the habitat quality within 10% of the reference stream. Our
understanding is the Wetland (a 40 acre impoundment) on Rocky Fork traps most of the
sediment entering this stream, which is being used as a reference. If you want the quality



of aquatic habitat in Kelley Branch to be within 10% of that in Upper Rocky Fork you
will need to remove most of the sediment load from Kelley Branch, not 50% of it.

Thank you for the opportunity to comment on this TMDL and please keep up the great
work you are doing for our aquatic resources.

Sincerely

Rgcholson

The Rocky Fork/Slacks Branch Watershed Partnership

Columbia, MO 65202
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November 25, 2003

Ms. Reta Nicholson

Rocky Fork/Slacks Branch Watershed Partnershlp
6600 N. O’Neal Road

Columbia, MO 65202

Dear Ms. Nicholson:

Thank you for reviewing the Kelley Branch and Rocky Fork Total Maximum Daily Load
(TMDL) documents and taking the time to comment. I will respond to your comments point by
point as you outlined them in your letter.

* You objected to the use of the word “variety” in describing kinds of fish in Kelley Branch.
In response to your request, we have replaced the word “variety” with “seven species.” The
habitat survey discussed in the document lists seven kinds of fish in the stream, which would
constitute a variety. It also noted that the presence of fish in Kellex Branch was probably due
to their washing into the stream from upstream lakes. The document goes on in the next
several sentences to describe the deficiencies found in the creek and concludes that the site is
“very degraded.” Because this was Steve Fischer’s study, verbiage was limited to what was
actually written in his report.

e You indicated the following statement is false, “The best available science does not provide a
conclusive link between sediment delivery and the quality of aquatic habitat.” This statement
is a direct quotation from Lisle and Hilton (Fine sediment in pools: an index of how sediment
is affecting a stream channel; Fish Habitat Relationship Technical Bulletin Number 6,
12/91.), a publication recommended by staff from Region 7, Environmental Protection
Agency. You also advised the reading of T. F. Waters book, Sediment: Sources. Biological
Effects and Control prior to finalizing the TMDL. My staff did read the book as you
suggested and found it useful. However, the information found-in the literature search done
in preparing the TMDL indicated that linkages between sediment delivery and aquatic habitat
are not conclusive. Sediment delivery is talking about watershed conditions, which can
involve variables like slopes and gradients, rainfall patterns, or filtering effects of the forest
floor, among others. On page 174, Mr. Waters makes the following statement:
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Ms. Reta Nicholson
Page 2

“Many reports indicate a positive relationship between benthic invertebrate
productivity and fish productivity, but direct observational or experimental research on
this relationship, as affected by sedimentation, has not been done. Long-term research on
the effects of anthropogenic sediment on invertebrate production—and its relationship to
fish production—is badly needed; especially in warmwater streams.”

Because of the complexity of this issue, Missouri has no numeric criteria for sedimentation
or habitat loss and must rely on surrogate measurements to assess progress toward meeting
water quality standards. Research on the stream, however, will be performed to assess the
effects of sedimentation on the stream community, and will in that way help to further
knowledge in this area. A change in wording was made to clarify that sediment delivery,
meaning watershed conditions, is variable and that it affects stream habitat but that a
conclusive link is not quantifiable.

* You suggested that Management Practices H and I be implemented immediately because you
seriously doubt that Practices A — G would reduce the sediment loads adequately.
Implementation Items A-G were a listing of the best management practices that the park staff
had already scheduled, and is in the process of doing. It seems most practical to allow the
park staff to finish implementation of work already in progress before assessing whether
improvements have occurred. Practices H and [ were not intended to be done in order of
intended implementation. These two management practices were actually envisioned as
being done concurrently. Once implemented, the wetland would need to be protected from
disruption and some barrier would be needed in any case.

While I respect your view regarding the adequacy of Practices A-G, I did not find supporting
data or information in your comments. Given this absence of data or information, we are not
recommending any changes to the order of the management options. However, given the
challenges in quantifying anticipated reductions in pollutant load, we recognize the potential
that the management practices outlined may not achieve the necessary outcome. For this
reason, we will be monitoring the impacts of the implementation. My staff is working with
Dr. Charles Rabeni of the University of Missouri to evaluate impact on and improvements in
water quality related to sediment. I assure you that we will continue to work toward
restoration of water quality in these streams.

¢ You stated you thought a 50% reduction in sediment load from Kelley Branch would not
result in a sediment load within 10% of the reference stream. The 50% figure is an
approximation of what would be required to meet the ultimate goal of within 10% of the
reference stream value. I presume from your comments that you have no objection to the
10% goal. Unfortunately, Kelley Branch and Rocky Fork are streams that have not been
adequately studied in the past and little research information exists detailing what percent
reduction would be needed to achieve water quality standards in these streams. Because
links such as you desire are not yet available, quantifying the amount of sediment reduction



Ms. Reta Nicholson
Page 3

needed is not currently possible. (For additional information, see Evaluation of
Sediment Transport Data for Clean Sediment TMDLs, NSL Report #17, National
Sedimentation Laboratory.) Unfortunately, the science is still in its infancy and
doesn’t provide much guidance in this problem.

Because this is an ongoing process, we will evaluate the appropriateness of targeting
a 50% reduction in sediment load in reaching the goal. In the absence of specific data
or information to support a change from the 50% reduction, no change was made to
the TMDL. However, the comment will be retained for consideration if monitoring
indicates there is a need to revise the TMDL.

Thank you for taking time to comment on the Kelley Branch and Rocky Fork TMDL and
for caring about Missouri’s natural resources. If you have any questions, please contact
me at (573) 751-7428 or at Missouri Department of Natural Resources, Water Pollution
Control Program, P. O. Box 176, Jefferson City, MO 65102-0176. -

Sincerely,
WATER POLLUTION CONTROL PROGRAM

27

Becky L. 8hannon, Chief
Water Quality Section
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SHOW ME CLEAN STREAMS

September 12, 2003 REEE ' i’t 5

SEP 16 2003
Department of Natural Resources
WPCP Section wpl: P
PO Box 176

Jefferson City MO 65102-0176

I am writing to you concerning the TMDLs for Kelley Branch and Rocky Fork in Boone
County. I thank and applaud you for the work you have done on these streams.

I have several comments and suggested changes for the TMDL.

Page 4, 4™ paragraph. MDC found a variety of fish in the creek. This is misleading and
implies that the fish community is healthy. This is not the case. The fish community is
indicative of a highly impacted stream. The word variety should be removed and
verbiage used that states the fish community is representative of an impacted stream.
‘Several of the fish species are typically found in impoundments and probably washed
into the stream from impoundments in the upper portion of the watershed.

Page 7, last paragraph. The best available science does not provide a conclusive link
between sediment delivery and the quality of aquatic habitat. This statement is false.

Thomas Waters authored a comprehensive review of the literature pertaining to the
effects of sediment on benthic macroinvertebrates, fish, and stream habitat. In it, he
clearly links sedimentation to reduced fish and invertebrate populations and to degraded
aquatic habitat. I encourage you to get a copy of this book and read it before you finalize
this TMDL. The reference for this book is listed below:

Waters, T.F. 1995. Sediment in streams: sources, biological effects, and control.
Anmerican Fisheries Society Monograph 7. 251 pp.

I suggest that you plan on implementing adaptive management practices H and I listed
on page 14 immediately. Practices A through G will help reduce sediment loading, but I
seriously doubt that they will reduce the sediment load to your stated goals.

I also suggest that you change the priority of adaptive management practices H and I on
Page 14. Construction of an impassable boundary between the riparian corridor and
ORY traffic should be done before a wetland is constructed. A significant source of
sediment is from ORYV traffic and everything should be done to keep ORVs out of the
stream before other measures are considered.



The Long Term Goals listed on page 10 and listed in the second paragraph on page 8
appear to be contradictory. I believe more than a 50% reduction in sediment loading will
be required to get the habitat quality within 10% of the reference stream. My
understanding is the Wetland (a 40 acre impoundment) on Rocky Fork traps most of the
sediment entering this stream, which is being used as a reference. If you want the quality
of aquatic habitat in Kelley Branch to be within 10% of that in Upper Rocky Fork you
will need to remove most of the sediment load from Kelley Branch, not 50% of it.

Thank you for the opportunity to comment on this TMDL and please keep up the great
work you are doing for our aquatic resources.

Sincerely

ames Czarnezki®
President, Show Me Clean Streams
4820 O’Neal Road
Columbia, MO 65202
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November 25,‘2003

Mr. James Czarnezki

President, Show Me Clean Streams
4820 N. O’Neal Road

Columbia, MO 65202

Dear Mr./cz@d:

Thank you for reviewing the Kelley Branch and Rocky Fork Total Maximum Daily Load
(TMDL) documents and taking the time to comment. I will respond to your comments point by
point as you outlined them in your letter.

S

e You objected to the use of the word “variety” in describing kinds of fish in Kelley Branch.
In response to your request, we have replaced the word “variety” with “‘seven species.” The
habitat survey discussed in the document lists seven kinds of fish in the stream, which would
constitute a variety. It also noted that the presence of fish in Kelley Branch was probably due
to their washing into the stream from upstream lakes. The document goes on in the next
several sentences to describe the deficiencies found in the creek and concludes that the site is
“very degraded.” Because this was Steve Fischer’s study, verbiage was limited to what was
actually written in his report.

o You indicated the following statement is false, “The best available science does not provide a
~ conclusive link between sediment delivery and the quality of aquatic habitat.” This statement

is a direct quotation from Lisle and Hilton (Fine sediment in pools: an index of how sediment
is affecting a stream channel; Fish Habitat Relationship Technical Bulletin Number 6,
12/91.), a publication recommended by staff from Region 7, Environmental Protection
Agency. You also advised the reading of T. F. Waters book, Sediment: Sources, Biological
Effects and Control prior to finalizing the TMDL. My staff did read the book as you
suggested and found it useful. However, the information found in the literature search done
in preparing the TMDL indicated that linkages between sediment delivery and aquatic habitat
are not conclusive. Sediment delivery is talking about watershed conditions, which can
involve variables like slopes and gradients, rainfall patterns, or filtering effects of the forest
floor, among others. On page 174, Mr. Waters makes the following statement:
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Mr. James Czarnezki
Page 2

“Many reports indicate a positive relationship between benthic invertebrate
productivity and fish productivity, but direct observational or experimental research on
this relationship, as affected by sedimentation, has not been done. Long-term research on
the effects of anthropogenic sediment on invertebrate production—and its relationship to
fish production—is badly needed; especially in warmwater streams.”

Because of the complexity of this issue, Missouri has no numeric criteria for sedimentation
or habitat loss and must rely on surrogate measurements to assess progress toward meeting
water quality standards. Research on the stream, however, will be performed to assess the
effects of sedimentation on the stream community, and will in that way help to further
knowledge in this area. A change in wording was made to clarify that sediment delivery,
meaning watershed conditions, is variable and that it affects stream habitat but that a
conclusive link is not quantifiable.

* Yousuggested that Management Practices H and I be implemented immediately because you
seriously doubt that Practices A — G would reduce the sediment loads adequately.
Implementation Items A-G were a listing of the best management practices that the park staff
had already scheduled, and is in the process of doing. It seems most practical to allow the
park staff to finish implementation of work already in progress before assessing whether
improvements have occurred. Practices H and I were not intended to be done in order of
intended implementation. These two management practices were actually envisioned as
being done concurrently. Once implemented, the wetland would need to be protected from
disruption and some barrier would be needed in any case.

While I respect your view regarding the adequacy of Practices A-G, I did not find supporting
data or information in your comments. Given this absence of data or information, we are not
recommending any changes to the order of the management options. However, given the
challenges in quantifying anticipated reductions in pollutant load, we recognize the potential
that the management practices outlined may not achieve the necessary outcome. For this
reason, we will be monitoring the impacts of the implementation. My staff is working with
Dr. Charles Rabeni of the University of Missouri to evaluate impact on and improvements in
water quality related to sediment. I assure you that we will continue to work toward
restoration of water quality in these streams.

* You stated you thought a 50% reduction in sediment load from Kelley Branch would not
result in a sediment load within 10% of the reference stream. The 50% figure is an
approximation of what would be required to meet the ultimate goal of within 10% of the
reference stream value. I presume from your comments that you have no objection to the
10% goal. Unfortunately, Kelley Branch and Rocky Fork are streams that have not been
adequately studied in the past and little research information exists detailing what percent
reduction would be needed to achieve water quality standards in these streams. Because
links such as you desire are not yet available, quantifying the amount of sediment reduction



Mr. James Czarnezki
Page 3

needed is not currently possible. (For additional information, see Evaluation of Sediment

Transport Data for Clean Sediment TMDLs, NSL Report #17, National Sedimentation
Laboratory.) Unfortunately, the science is still in its infancy and doesn t prov1de much

guidance in this problem.

Because this is an ongoing process, we will evaluate the appropriateness of targeting a 50%
reduction in sediment load in reaching the goal. In the absence of specific data or

information to support a change from the 50% reduction, no change was made to the TMDL. -

However, the comment will be retained for con51derat10n if monitoring indicates there is a
need to revise the TMDL.

Thank you for taking time to comment on the Kelley Branch and Rocky Fork TMDL and for
caring about Missouri’s natural resources. If you have any questions, please contact me at
(573) 751-7428 or at Missouri Department of Natural Resources, Water Pollution Control
Program, P. O. Box 176, Jefferson City, MO 65102-0176. '

Sincerely,

WATER POLLUTION CONTROL PROGRAM

Becky L. Shannon, Chief
Water Quality Section
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October 21, 2003

Mr. Stuart Miller

Missouri Department of Natural Resources
Land Reclamation Program

P.O.Box 176

Jefferson City, MO 65102

Dear Mr. Miller:

Thank you for reviewing the Kelley Branch and Rocky Fork TMDLs and taking the time to
comment in your phone call and e-mail.

Thanks so much for bringing the sedimentation problem in Rocky Fork to our attention. We
were not previously aware of the lake in Rocky Fork Conservation Area being in any danger
from sediment from a slurry pit/gob pile near the lake. The information you sent made the point
that there is a potential danger to water quality in Rocky Fork. We have passed copies of this
information to Missouri Department of Conservation staff and they are interested in touring the
site when DNR staff go out there this fall. If you would like to be included in the site visit,
please contact Gail Wilson at 526-1535, by email at nrwilsg@dnr.state.mo.us or at this
department’s Water Pollution Control Program in the Jefferson Building, 9™ floor.

Once again, thank you for your input in the Kelley Branch/Rocky Fork TMDL.

Sincerely,

WATER POLLUTY)N CONTROL PROGRAM
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Stuart Miller
Missouri DNR

THE ROCKY FORK/FINGER LAKES MINING AREA
BOONE COUNTY, MISSOURI

AFM/AML Workshop Field Site
May 21, 2002

The Finger Lakes/Rocky Fork area was strip-mined by the Peabody Coal Company from the
late 1950s until 1972. Approximately 3500 acres of the Bevier coal seam were mined by a truck and
shovel operation based around the tipple and shop site south of Rocky Fork Lake. Peabody called
this the “Mark Twain” mine. Haul roads brought the raw coal from areas as far away as 7 miles.

Approximately 5275 acres were strip-mined in Boone County by various mining companies
from the late 1940s until 1972. The main mining areas lay in a line from the Harrisburg area in the
northwest part of the county, through the Rocky Fork/Prathersville area in the center, to the Upper
Cedar Creek area in the east. Numerous small, underground mines worked the coal measures
throughout the region from the 1870s until the 1930s for local use. Fire clay often was removed as
well. The Cheltingham clay east of Columbia (the Walmart Supercenter is built on a backfilled clay
pit) is an almost pure deposit of kaolinite, high-quality refractory clay greatly valued in the
production of industrial ceramics. Much of the coal was mined to fire the kilns to process the clay.

The Mark Twain mine suffered from numerous environmental problems. An inconsistent,
3-to-4-foot-thick, acid-forming black shale above the Bevier coal seam that limits plant growth.
Ranging from 5- to 10-foot thick “fire clay” shale of the Lagonda formation also is acid-forming.
Therefore, portions of the Rocky Fork area limited plant invasion and soil development. As a result,
erosion and deposition of acidic mine spoils degraded Rocky Fork and associated tributaries. Deep
glacial till deposits up to 25-30 feet deep are found on broad ridges, foot slopes and ancient terraces.
Often this till was spoiled by Peabody in the mining process, mixing and diluting the effects of the
acid-forming overburden by sheer volume and the calcareous nature of the deepest layers of the till.
At Upper Cedar Creek, the Marriot-Reed Coal Company appears to have piled most of the glacial
till in central locations and buried alluvium under the acidic mine spoils. Its equipment was much
smaller than Peabody’s. Therefore, it had to be very deliberate in sequencing its overburden removal.
As a consequence, most of the “good” overburden —
was segregated into piles or buried, with very little
being mixed with the “bad.” In contrast, at the
Perche Creek/ Harrisburg area to the west, very
little glacial till, or “good” overburden, was
present to ameliorate the bad minespoil.

Acid-forming coal waste is scattered
throughout the “big lake area.” Two coal slurry
ponds and coal waste pile were located south of
Mark Twain Lake. The main slurry dam breached
on several occasions during the mining operation,
causing particularly large fish kills in 1970 and

Breached slurry pond



1972. In the rush to close the breach and stop the release of AFM and AMD, the coal company
dumped gob into the breach from the pile near the tipple since it was closest and the most easily
obtainable fill. Most of the haul roads and railroad sidings were constructed with gob because it
compacts well and dries like concrete. Some of the gob and slurry is now uncovered and is once
again eroding through a new breach in the dam. Coal slurry was pumped into the bottoms of nearby
strip pits when the slurry pond became filled. Much of this slurry remains on the strip pit floors but
is now flooded. Near surface groundwater quality is very poor and mineralized. Occasionally, AMD
seeps downslope from these pits, killing vegetation and degrading surface waters. Acidic seeps and
acidified pits are often the legacies of spreading coal slurry throughout the area. The acid pits to the
north of the “Big Lake” illustrate the problem.

The coal mining ceased at Mark Twain Mine in 1972. Political pressure was rising against
strip mining in Missouri as elsewhere prior to the passage of SMCRA in 1977. Columbia and the
University of Missouri community had a strong and active
environmental movement. The Rocky Fork fish kills
combined with the Cedar Creek fish kills made Peabody
a statewide lightning rod for protest. The close proximity
of the state capital to these mining areas, and additional
fish kills from other coal mining regions around the state,
made state lawmakers very aware of the political nature of
the problem. In 1971, the Missouri General Assembly
passed its first state reclamation law for coal mining.
While the “Old Law” reclamation requirements were
minimal compared to SMCRA, Peabody management
decided to close the Mark Twain Mine rather than comply
with regulation of future mining so close to Columbia. Peabody’s coal reserves in the area were
played out as many landowners decided not to sell their mineral rights. Much of this land was
wooded and not actively farmed, being largely owned by Columbia residents for recreational reasons.
The bad publicity and the protests at the mine site were compelling reasons as well to close the mine.
Peabody continued to mine in western Missouri until
1987-88.

Several fish kills occurred in the Rocky Fork
watershed in the 1960s as a result of coal mining, with
1970 and 1972 as notoriously bad years. The 1970 and
1972 fish kills affected 5 and 3 miles of Rocky Fork
Creek respectively. These were dwarfed by the huge
fish kills occurring in the same years in the Cedar
Creek watershed (the location of Missouri AML’s
Upper Cedar Creek, Manacle Creek, and Cross-
Mitchell and Tipple reclamation projects). These ¢ : A
environmental catastrophes were associated with Erosion ditch exposes root-inhibiting coal
Peabody by Columbia media and activists. Throughout waste below the cover spoil.
the period, Peabody planted trees and shrubs to stabilize the areas to counter prevailing public
opinion. Hence, these plantings account for the large number of introduced tree and shrub species

Eroding gob pile




found on both Finger Lakes and Rocky Fork.

The Missouri Old Law required Peabody to reclaim the slurry ponds and coal waste pile by
placing at least two feet of cover and establishing “permanent vegetation.” Mine spoil was taken
from the east, and glacial till and alluvium from unmined areas to the west to provide the cover
material. In the mid-1980s, the slurry pond once again breached, resulting in erosion of coal waste
from the pond and deposition of acidic sediments in the Rocky Fork flood plain. The long-term
success of the reclamation is questionable. Much of this work south of Rocky Fork Lake is being
“burned out” by acid-forming materials 25 years afterward.

In 1973, Peabody donated 1,100 acres to Missouri State Parks (a division of the Department
of Natural Resources), which was named Finger Lakes State Park. It was converted into an off-the-
road vehicle facility with 70 miles of “groomed” trails and raceways. The extensive and largely
uncounted trails through the mine spoils are easily eroded, causing a huge discharge of sediments
into an unnamed tributary of Rocky Fork Creek. Several strip pits have been improved for public use
by building new dams, disabled fishing access, boat ramps and swimming beaches. Hunting is not
allowed in Missouri state parks. From the mid-1970s into the mid-1980s, the City of Columbia
operated a landfill on 109 acres of mine lands donated by Peabody. Today, vegetation is poorly
established on the landfill. Columbia owns a 600-acre tract of mined lands 3 miles to the southeast
that is being used as a landfill.

In 1981, Peabody sold 2,024 acres to the Missouri Department of Conservation to create the
Rocky Fork Conservation Area. There are 25 large strip pits and lakes totaling more than 200 surface
acres of water, with the “Big Lake” being the largest at 50 acres. Fishing, hunting, hiking and target
shooting are the main activities, with no vehicles allowed off the public roads. Public use of both
Rocky Fork and Finger Lakes is very high due to their proximity to Columbia, the large numbers of
strip pits in which to fish, and to the regional motorcycle races held at Finger Lakes.
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Zh\ Midwest
e Nmher \}/ Laboratories, Inc.

0%-127-2016 13611 *B* Sireat « Omaha, Nebraska 65144-3693 « (402) 334-7770 « FAX (402) 334-9121
REPORT OF ANALYSIS
For: ( 6090) DEPT. OF NATURAL RESQURCES

s
S 7, (373)751-4041 Date Reported: 05/07/98
% ,,:/Zgr/://///%/ Date Received: 04/21/9
Mail to: EPT. OF NATURAL RESOURCES PO{Proj. #: 793016554
MO DNR - ESP MARY KING ROCKY FORK PROBLEM AREA

BOX 176
JEFFERSON CITY MO 65102-

Lab number: 395055

Level Detection Analyst-

Analysis Found Units Limit Method Date
Sample ID: §-1

pH 3.1 8U SATURATED PASTE pew-05/06
Total Sulfur(S) 0.43 % 0.0t LECOSC132 prw-05/06
Potentia] Acidily (Maximuni) 13.4 1ons/t00iMon CALCULATED pew-05/106
Pyritic Sullur(S) 0.21 % 0.01  EPA-600/2-78-054 pew-05,06
Potential Acidity (Actual) 6.56 tons/10(Xhon CALCULATED pew-05/06
Neutralization Potential -3.0 tons/ 100Gton EPA-6(0/2-78-054 pew-05/06
Calciumn Carbenate (CaCO3) Excess+ = tons/1000ten - CALCULATED pew-05/06
Caleium Carbonate (CaCO3) Deliciency- -11 tons/1000ton CALCULATED pew-05/06
Potentially Acid/Toxic yes PH LESS 4.0 OR CACO3 -5.0 TONS pew-05/06
Conductivity 3.10 mSiem 0.01 SATURATED PASTE EXTRACT rew-5/06
Salt pH 3.0 SU (.01 M CACL2 pew-05/06
Woodruff Bulter Ph 4.8 SU MISSOURI SOIL METHODS pew-05/06
Neutralizable Acidiy 22 me/l0 g, MISSQURI SOIL METHODS pew-05/06
Lime Ree (Ph 6.6-7.1) 8,800 Ihs ENM/A MISSOURI RECS 31 TABLE XVI pew-05:06

Acid Spoil , Barren, Seep Area. RECEIVE

MAY 1 2 1985
MISSOURT (AND 4
RECLAMAIION COMMISSION

The above analytrcal results apply coly ta the samplels) submitied.

Cur reports and letters are lof 1ha axclusive and confidenttal use of our clients and may nat bt repraduced in whole of in part, Nor My any relerance e made
10 the work, e resulte, ¢t the campany in any advertising. acws refease. or pther gublic annguncemeris without abtaining our prior viritten authorizaiian.



£\ Midwest __
\I/ Laboratories, Inc.

13611 *B* Street » Omana, Nebmska 68144-3683 * (402) 334-7770 + FAX (402) 334-9121
REPORT OF ANALYSIES

Account: 6090 DEPT. OF NATURAL RESOURCES Page: 2
Report Number: 98-127-2016
Leve) Detection Analyst-
Analysis Co‘{l w“.l:c' Foupd Units Limit Method Date
Samplc ID: 2 Sturvy Bnd »
pH 2.2 SU SATURATED PASTE pew-5/06
Total Sulfur(S) 141 % 0.01 LECO SC132 pew-05/06
. Potential Acidity (Maximum) 44.1 lons/1000wn CALCULATED pew-05/06
Pyritic Sutfur(S) 013 % 0.01 EPA-600/2-78-(154 pew-05/06
Potzntial Acidity (Actual) 4.06 lons/1000ton CALCULATED pew-05/06
Neutralization Potential -8.3 1on%/1000t0n EPA-600/2-78-054 pew-05/06
Calcium Carbonate (C2CO3) Excess+ * tons/1(K}ton CALCULATED pew-05/06
Calvium Carbonate (CaCO3} Deficiency- -12 tons/1000ton CALCULATED pew-05/06
Potentially Acid/Toxic yes PH LESS 4.6 OR CACO3 -5.0 TONS pew-05/06
Conductivity 9,20 mS/em 0.01 SATURATED PASTE EXTRACT pew-05/016
Salt pH . 2.) St 0,01 M CACE2 pew-05/06
Woodrufi Buifer Ph 4.6 SU MISSOURI SO1l. METIIODS pew-05/06
Neutralizable Acidity 24 mc/100 g. - MISSOUR! SOIL METHODS pew-{15/06
Limc Rec (Ph 6.6-7.0) 9.600 Ths ENM/A MISSOURI RECS P31 TABLE XV1 pew-(5/06
Sample ID: S-3 Pile
pH Gob 3.1 SU . SATURATED PASTE pew-{)5/06
Taotal Sulfus(S) 0.65 | 0.01 LECO SC132 pew-05/00
Potential Acidity (Maximum) 20.3 lom’l(!)()mn CALCULATED pew-05/06
Pyritic Sulfur(S) 0.01 % (.01 EPA-6(K)/2-78-054 pew-05/06
Potential Acidity (Actual) 0.31 tons/100010n CALCULATED pew-15/06
Neutralization Potential -3.5 tons/1000tom EPA-600/2-78-054 pew-{15/06
Calcium Carbonate (CaCO3) Excess+ * tons/100Chon CALCULATED pew-05/06
Calcium Carbonate (CaCO3) Dcficicacy- -3.8 tons/1000I0n CALCULATED pew-05/06
Potentially Acid/Toxie yes PH LESS 4.0 OR CACO3 -5.0 TONS pew-{15/06
Conduciivity 3.80 mS/em .01 SATURATED PASTE EXTRACT pew-05/06
Salt pH 50 SU (.01 M CACL2 pew-(5/06
Woudruff Buffer Ph 4.9 sU MISSOURI SOIL METHODS pew-05/06
Neutralizable Acidity 21 me/100 g, MISSOURI SOIL METHODS pew-5/06
Lime Rec (Ph 6.6-7.0) 8,400 lbs ENM/A MISSOURI RECS P31 TABLE XVI pew-05/06

mnm-ummsmwymmmemum
Gori fush not in whaic o In gart, nor may any reference be mago
lalﬁemlhtmummp:nyhanymumgm:mhﬂu unmwmmwnmuwmwwpwmm suthorization,




L \{7/ Labo atories, Inc.

13611 "B" Street » Omaha, Nebraska 68144-3693 « (402) 334-7770 « FAX (402) 334-9121
REPORT OF ANALYSIS
Account: 6090 DEPT. OF NATURAL RESOURCES Page: 3
Report Number: 98-127-2016

Level Detection
Analysis . Found Units Limit Method
Sample ID: S-4 CQQ etaked wnvo.,\lN nes
pH 55 S8 SATURATED PASTE
Total Sulfur(S) 0.27 % 0.01 LECO SC132
Potential Acidity (Maximum) 8.44 1tons/1000ton CALCULATED
Pyritic Sulfur(S) 0.04 % 0.01 EPA-600/2-78-054
Potential Acidity (Actual) 1.25 tons/1000ton CALCULATED
Neutralization Potential 4.50 tons/1000ton EPA-600/2-78-054
Calcium Carbonate (CaCO3) Excess+ 3.25 tons/1000ton CALCULATED
Calcium Carbonate (CaCO3) Deficiency- * tons/1000ton CALCULATED
Potentially Acid/Toxic no PH LESS 4.0 OR CACO3 -5.0 TONS
Conductivity 2.30 mS/cm 0.01 SATURATED PASTE EXTRACT
Salt pH 5.3 SU 0.01 M CACL2
Woodruff Buffer Ph 6.6 SU MISSOURI SOIL METHODS
Neutralizable Acidity 4 me/100 g. MISSOURI SOIL METHODS
Lime Rec (Ph 6.6-7.0) 1,600 lbs ENM/A MISSOURI RECS P31 TABLE XVI
Notes:
Report faxed upon completion. ‘ Respecttully Submitted

Heather Ramig
Client Services

The above analytical results apply only to the sample(s) submitted.

Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in whole or in part. nor may any reference be made
to the work. the resuits, or the company in any advertising. news release. or other public announcements without abtaining our prior written authorization.

Analyst-
Date

pew-05/06
pew-05/00
pew-05/06
pew-05/06
pew-(05/06
pew-05/06
pew-(05/06
pew-05/06
pew-05/06
pew-05/06
pew-05/06
pew-05/06
pew-05/06
pew-05/06



\_I Midwest
Report Number I-\ Laboratories, Inc.

98-127-2014 13611 “B" Street » Omaha, Nebraska 68144-3693 ¢ (402) 334-7770 » FAX (402) 334-9121

REPORT OF ANALYSIS
For: ( 6090) DEPT. OF NATURAL RESOURCES
(573)751-4041 Date Reported: 05/07/98
Date Received: 04/29/98

Mail to: DEPT. OF NATURAL RESOURCES PO/Proj. #: 793016570
MO DNR - ESP MARY KING ROCKY FORK
BOX 176

JEFFERSON CITY MO 65102-

Lab number: 396688  Sample ID: S5 _\mmﬁg .w,ma_ Qs»mwml g&u

Level Detection Analyst-

Analysis Found Units Limit Method Date

pH 7.2 SU SATURATED PASTE pew-05/06
Total Sulfur(S) 0.50 % : 0.01 LECO SC132 pew-05/06
Potential Acidity (Maximum) 15.6 tons/1000ton CALCULATED® pew-05/06
Pyritic Sulfur(S) , 0.16 % 0.01 EPA-600/2-78-054 pew-05/06
Potential Acidity (Actual) 5.00 tons/1000ton CALCULATED pew-05/06
Neutralization Potential 25.8 tons/1000ton EPA-600/2-78-054 pew-05/06
Calcium Carbonate (CaCO3) Excess+ 20.8 tons/1000ton CALCULATED pew-05/06
Calcium Carbonate (CaCO3) Deficiency- * tons/1000ton CALCULATED pew-05/06
Potentially Acid/Toxic no PH LESS 4.0 OR CACO3 -5.0 TONS pew-05/06
Conductivity 1.30 mS/cm 0.01 SATURATED PASTE EXTRACT pew-05/06
Salt pH * SU 0.01 M CACL2 pew-05/06
Woodrutf Buffer Ph * SU MISSOURI SOIL METHODS pew-05/06
Neutralizable Acidity 0 me/100 g. MISSOURI SOIL METHODS pew-05/06
Lime Rec (Ph 6.6-7.0) 0 lbs ENM/A MISSOURI RECS P31 TABLE XVI pew-05/06

Notes: .
Report faxed upon completion. _ Respecttully Submitted

Waoolfy,

ms::s. Ramig
Client Services

The above analytical results apply only to the sample(s) submitted.

Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in whole or in pari, nor may any reference be made
to the work. the results. or the company in any advertising. news release. or other public announcements without obtaining our prior written authorization,



Rocky Fork Field Exercise
May 21, 2002

In your groups, answer the following questions and develop a reclamation plan for the Rocky Fork
Slurry pond and gob pile. Soil data is attached.

Stop 1 Pond Embankment
What is the pH of the ponds?

What AFM indicators are present in the embankment?
What is the pH of the spoil?
What is the pH of the water entering the Big Lake?
Are there signs of AMD in the lake?
" What plants are living on the embankment?
What relationships between plants and soil quality can you see?
How would your group address these problems?
How much lime would you add to neutralize the AFM in the embankment? Are you concerned about water quality of
the ponds and the AMD seepage? How would you address this?

WRNA R W=

Stop 2 Slurry Pond
What is killing the vegetation?

What AFM indicators are present?

What is the pH of the barren material?

Does it have a sulfur smell?

What is the pH of the vegetated material?

What plants are living on the site?

What relationships between plants and soil quality do you see?
How does AFM affect the geomorphic stability of this site?

. What downstream impacts could this problem cause in the future?
0. How would your group address these problems?

1. How much lime would you add to neutralize the AFM?

el i S
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Stop 3 Gob Pile
. What is killing the vegetation?

What AFM indicators are present?

What is the pH of the barren material?

Does it have a sulfur smell?

What is the pH of the vegetated material?

How much cover material was placed on site 20+ years ago?
What plants are living on the site?

What relationships between plants and soil quality do you see?
9. How does AFM affect the geomorphic stability of this site?

10. What is the pH of the pond?

11. Are there fish or aquatic organisms present?

12. Why do you suppose the Missouri Department of Conservation has had to replace the culvert pipe?
13. How would your group address these problems?

14. How much lime would you add to neutralize the AFM?

15. What are the downstream impacts?

General Question
What does this preSMCRA, 25 year old site suggest about the potential long-term success of many

shurry and gob pile reclamation projects throughout the country?
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