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712 37th Street South
Birmingham, AL 35222
Tel: (205) 458-0095
Fax: (205) 458-0094
edillard@blackwarriorriver.org
www.BlackWarriorRiver.org

March 10, 2014
Russell Kelly, Chief
Permits and Services Division
Alabama Department of Environmental Management
P. O. Box 301463 | Montgomery, AL 36130-1463
Re: Shepherd Bend, LLC - Shepherd Bend Mine (NPDES Permit No. AL0079162)
Dear Mr. Kelly:
Thank you for the opportunity to provide comments on the Alabama Department of
Environmental Management’s (“ADEM”) proposed reissuance of the NPDES permit referenced above.
We write on behalf of Black Warrior Riverkeeper (Riverkeeper), a nonprofit organization dedicated to
protecting and restoring the Black Warrior River and its tributaries. For the reasons stated in these
comments, ADEM should deny this permit.
The permit for Shepherd Bend Mine, if reissued, will authorize discharges to unnamed tributaries
to Barton Creek and to unnamed tributaries to the Mulberry Fork of the Black Warrior River, classified
as Fish and Wildlife; to a section of the Mulberry Fork of the Black Warrior River classified as Public
Water Supply and Fish and Wildlife; and to a section of the Mulberry Fork of the Black Warrior River
classified as Public Water Supply, Swimming and Other Whole Body Water-Contact Sports, and Fish
and Wildlife, all located in the Black Warrior River basin. For the reasons given below, this permit
should be denied.
As proposed, Shepherd Bend Mine’s discharges will enter the Mulberry Fork immediately
upstream of a primary drinking water intake – the Mulberry Intake (“Intake”) - for the Birmingham
Water Works Board (“BWWB”). This Intake supplies daily drinking water to 200,000 people in the
greater Birmingham area. The proximity and configuration of Shepherd Bend LLC’s proposed
operation, located less than a tenth of a mile from the drinking water intake, would likely result in
mining-related pollutants traveling directly to the Intake and to the BWWB’s treatment facilities. In the
words of the BWWB in an earlier permit comment letter, the proximity of a proposed mining operation
to a major municipal water supply intake is “unprecedented.” As you know, drainage from coal mines
can have high concentrations of metals like iron, manganese, lead, zinc, copper, cadmium and
aluminum, among others. This drainage can be further compromised by the presence of arsenic and
mercury, as well as elevated quantities of dissolved and suspended solids. In addition to presenting a

danger to established aquatic life and habitat, these pollutants can drastically increase costs of drinking
water treatment and present a very real threat to public health.
Of the 29 outfalls proposed by this permit, 10 will be located upstream of the intake within 3
miles, and as close as 0.1 miles (directly across the river). Notably, the 19 outfalls downstream of the
intake could also affect source water quality because this segment of the Mulberry Fork has been
documented to flow backwards at times due to up and downstream dam regulation by Alabama Power
(Smith Dam) and the U.S. Army Corps of Engineers (Bankhead Dam) as well as hydropower generation
by Alabama Power (Bankhead Dam). Moreover, this segment of the Mulberry Fork can be influenced
by significant reverse draw due to powerful pumps at the Intake operated by the BWWB. While the
discharge limitations in the permit are claimed by ADEM to be protective of water quality, there is no
guarantee that those limitations actually will be protective, particularly where, as here, the mine is so
close to the Intake. There is also no guarantee that any single NPDES permit will protect source water
quality, particularly given the absence of outfall modeling which incorporates the cumulative impacts of
past, present and reasonably forseeable future mines (e.g., Reed Mine No. 5), which has not occurred
during this permitting process.
In contrast with the permit application’s lack of information concerning compliance history, this
applicant has a history of noncompliance at other mines.1 Companies affiliated with Shepherd Bend,
LLC and its managing member and president, David Muncher, have a well-documented history of noncompliance. Although a noncompliance history is required to be produced by the applicant, no such
history was provided. ADEM must require that this history be disclosed on the application and should
consider it in evaluating this application.
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Section II of the permit application lists Eagle I, LLC as the Managing Member and David Muncher as the President of
Shepherd Bend, LLC. Mr. Muncher is also listed as the President of Sloan Mountain Mining, LLC., Dorsey Creek Mining,
LLC., Horse Creek Mining, LLC., and Quinton Mining, LLC, and Cane Creek, LLC, as well the Managing Committee
Member of Shannon, LLC, Evergreen Mining, LLC, Yeshic, LLC, and Twin Pines II, LLC.
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So we offer the following history, which is well-known by both the applicant and ADEM, yet
was not made part of the draft permit for the general public’s review. Horse Creek Mine compiled at
least 120 violations of its NPDES permit in 2005 and 2006. Quinton Mine amassed 273 violations from
2005 through 2008 and was subject to a Consent Order entered with ADEM, only after Black Warrior
Riverkeeper filed a 60-Day Notice of Intent to Sue under the Clean Water Act. More recently, Shannon,
LLC has committed at least 851 violations of its permit at Shannon Mine and is currently under an
ADEM Consent Order, an Order which was only initiated after Black Warrior Riverkeeper filed a 60Day Notice of Intent to Sue under the Clean Water Act. ADEM’s permit draft assumes compliance by
the operator will protect water quality -- yet the applicant’s compliance history readily demonstrates that
this assumption is not well founded.
Just as concerning is the fact that the Shepherd Bend Mine NPDES permit as drafted fails to
anticipate the possibility of a “drought-busting” storm or catastrophic failure that could send
unacceptable, elevated concentrations of mining-related pollutants directly into the Intake. The potential
this mine has to contaminate the drinking water of over 200,000 people in the greater Birmingham area
should be of grave concern. As stated by three leading national experts on the issue of mining impacts,
“surface coal mining leads to severe, persistent and far-reaching degradation of water quality and
biodiversity.” See February 20, 2014 Comment Letter from Dr. Emily Bernhardt, et al., to the Alabama
Surface Mining Commission at p. 2 (attached as Exhibit 1). These scientists, with extensive expertise on
these issues, state:
Despite our extensive collective experience regarding permit applications
in the coalfields of West Virginia and Kentucky, the Shepherd’s Bend
mine is the first mining permit application that we have seen
immediately adjacent to a public drinking water supply. Given the
extensive literature linking surface coal mining to a variety of human
health problems with enormous associated public health costs (see
attached summary of this literature, APPENDIX 2) such activity seems
particularly ill advised.
Id. In view of this opinion, we urge you to deny this permit.
Even if Shepherd Bend Mine managed to comply with its permit, the elevated levels of metals
and suspended solids in the water at the Intake resulting from even permitted discharges or blanket
precipitation event exemptions would mean that the BWWB likely will not be able to meet applicable
drinking water quality standards in the future, particularly given the Mulberry Fork’s current degraded
condition. ADEM is well aware of the Mulberry Fork’s impaired condition in this very location. See
generally ADEM’s Surface Water Quality Screening Assessment of the Cahaba and Black Warrior River
Basins – 2002 (June 10, 2004). That report states this segment of the Mulberry Fork has a high potential
for impairment, specifically due to mining activities. Moreover, it states this segment carries the highest
sediment load of all sub-watersheds in the Mulberry Fork. Id. Baker Creek, Blackwater Creek, Lost
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Creek and Wolf Creek, tributaries to the Mulberry Fork, were all assessed as impaired due to
sedimentation primarily due to “mining activities.” Id. The subwatershed directly across river from the
Intake (Baker Creek) carries the highest conductivity and concentration of Total Dissolved Solids of any
Black Warrior River subwatershed. Despite the designation of this segment of the Mulberry Fork as
Public Water Supply (“PWS”) and despite ADEM’s acknowledgment of its impaired status, the draft
permit for Shepherd Bend fails to meaningfully address either of these critical facts.
The Shepherd Bend Mine’s discharges will likely force the BWWB to invest in additional
treatment in order to protect the integrity of its drinking water. Any related increases in treatment costs
would not be borne by Shepherd Bend, LLC but would be passed on to the BWWB’s 600,000 ratepayers
(which obviously cut into any putative economic benefits of the proposed mine to the community). The
treatment of polluted water from surface coal mines should be paid for in full by the mining company,
and not by the public water system customers. This is why the Birmingham City Council has weighed
in this issue on the part of its many citizens who would be affected and in a unanimous resolution have
“implored” major property owner the University of Alabama not to sell or lease its land for mining at
Shepherd Bend. (Exhibit 2).
Instead of concentrating on or even acknowledging the specific concerns outlined above, ADEM
only includes boilerplate language in its draft permit decision that this particular section of the Mulberry
Fork has a water use classification of PWS and Fish and Wildlife, and that some sections are also
classified for Swimming and Other Whole Body Water Contact Sports. None of the substantive
provisions of the permit are any more protective of water quality than the hundreds of permits we have
reviewed giving authorization to discharge to streams classified for use as only Limited Warmwater
Fishery or Fish and Wildlife.
Data produced by the BWWB during the recent Lands Unsuitable for Coal Mining Petition
(“Petition”) filed by Black Warrior Riverkeeper for the Mulberry Fork PWS area with the Alabama
Surface Mining Commission (“ASMC”) specifically demonstrates that, even today, raw water
concentrations at the Mulberry Intake frequently exceed applicable EPA drinking water standards. See
Birmingham Water Works Board Mulberry Fork Drinking Water Data October 2010 --- August 2013.
According to that data, aluminum exceeded the secondary drinking water standards at least 17 times at
the BWWB Mulberry Intake. Id. Manganese exceeded the secondary drinking water standard at least
11 times at the Intake. Id. Organic carbon exceeded the Treatment Technique standard at least 6 times
at the Intake. Id. Iron exceeded the secondary drinking water standard at the Intake on at least 2
occasions. Id. On September 13, 2011, the cadmium concentration at the Intake measured 79.2 μg/L
(more than 15 times the primary drinking water standard). Id. On August 6, 2013, the lead
concentration at the Intake measured 13.9 μg/L, just under the primary drinking water standard of 15
μg/L. Id.
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The three BWWB monitoring stations in the Mulberry Fork near the Intake also report a number
of exceedances in water quality, even without the additional proposed discharges from Shepherd Bend
Mine. The most recent data (2007-2013) from these three stations yields the following. Frog Ague
Station had 27 exceedances of aluminum, 20 exceedances of manganese, 13 exceedances of Total
Organic Carbon, and 7 exceedances of iron. Furthermore, the concentration of antimony at this station
approached the primary drinking water standard on three separate occasions. Barney Tressel had 25
exceedances of aluminum, 15 exceedances of manganese, 7 exceedances of Total Organic Carbon, and 9
exceedances of iron. In addition, this station also had one exceedance each of lead, antimony and
cadmium. Industrial Pump Station had 31 exceedances of aluminum, 15 exceedances of manganese, 11
exceedances of Total Organic Carbon and 9 exceedances of iron. Even the ASMC acknowledged that
these exceedances would result in “treatment difficulties or increased costs.” See ASMC October 28,
2013 Petition Decision at p. 4).
From this data, two metals (aluminum and manganese) that show the strongest correlation to
mining (when comparing mined versus un-mined watershed data) are also the two contaminants most
likely to exceed the EPA drinking water standards at the Intake. It is crucial that ADEM consider this
data and analyze the potential for these exceedances to increase when additional mining sources (like
Shepherd Bend Mine and Reed Minerals No. 5 Mine) are permitted upstream of and/or close to the
Intake. Exceedances of both primary and secondary drinking water standards documented at the Intake
should be concerning to ADEM because they are a signal that the source water quality may not be
acceptable -- and this is so even before a large new mine is permitted immediately adjacent to, upstream,
and across the river from the Mulberry Intake.
As ADEM permits additional surface mines like Shepherd Bend Mine close to the drinking water
intake, the cumulative impacts of this and other mines will mean even greater degradation of the water
source. In the absence of a robust, independent and comprehensive study of the cumulative impacts of
surface coal mining on the Mulberry Fork drainage and a look at how the operations of two (or more)
additional mines will further contribute to water quality impacts, we believe that it is reckless to permit
this mine. This is especially so given that “recent efforts to complete this type of analysis in the
coalfields of Central Appalachia have discovered that the impacts of surface coal mining are far more
damaging and long-lasting than permit applicants would have one believe.” See February 20, 2014
Comment Letter from Dr. Emily Bernhardt, et al., to the Alabama Surface Mining Commission at p. 2
(Exhibit 1). As stated by three preeminent experts on the issue, “extensive research conducted in the
central Appalachians makes it very clear that there are good reasons to be concerned about the water
quality implications of surface coal mines,” and that “[w]ithout similar research and evidence to the
contrary, the citizens and managers of Alabama would be prudent to assume that the same trends apply.”
Id.
As you know, ADEM has the explicit duty under Alabama law to maintain and protect
“[e]xisting instream water uses and the level of water quality necessary to protect the existing uses.” See
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Ala. Admin. Code r. 335-6-10-.04(2). The BWWB is only required to treat surface water according to
conventional methods. See Ala. Admin. Code r. 335-7-6-.04. See also Ala. Admin. Code r. 335-6-10.09(2)(b) (“PUBLIC WATER SUPPLY: Conditions related to best usage: the waters, if subjected to
treatment approved by the Department equal to coagulation, sedimentation, filtration and disinfection,
with additional treatment if necessary to remove naturally present impurities, and which meet the
requirements of the Department, will be considered safe for drinking or food-processing purposes.”). As
noted above, the Mulberry Fork is already reporting a number of exceedances of concentrations of
numerous pollutants associated with mining. If the concentrations of these toxic pollutants increase
further as a result of Shepherd Bend, LLC’s operations, the BWWB would likely have to implement
advanced water treatment technology not mandated by law, technology that it does not currently possess
or use, and technology which would require additional capital costs. See November 29, 2012 Testimony
of BWWB Engineering Consultant Patrick Flannelly: Birmingham Water Works Board v. the ASMC and
Shepherd Bend Mine, LLC (Flannelly) at p. 15, pp. 32-34 (certain concentrations of metals in source
water would require advanced treatment to meet applicable drinking water standards). Critically, some
mining-related contaminants are not removed by the treatment process at the Western Filter Plant. See
BWWB’s Treatability of Potential Mining Contaminants at Western Filter Plant (Appendix A)
(Chromium, manganese, molybdenum, sulfates and total dissolved solids). Again, ADEM does not
acknowledge or attempt to address these issues in the draft permit, nor does the Department appear to
have coordinated the drafting of the permit with its Drinking Water Branch, which has oversight of the
municipal water systems in Alabama to ensure that they provide safe drinking water.
Other pollutants may be partially removed by treatment, but the effectiveness of that treatment
depends upon maintaining limited concentrations of those pollutants in the source water. See id. (listing
aluminum, antimony, arsenic, cadmium, copper, iron, lead, mercury, nickel, selenium, silver strontium,
turbidity, total organic carbon, uranium and zinc). The identity and concentrations of these pollutants
are key factors in determining whether and by what treatment the Mulberry Fork source water can be
made safe for drinking and other uses. At certain concentrations or with certain pollutants, effective
treatment is simply not possible using the BWWB’s current conventional treatment process. See
BWWB’s Potential Mining Contaminants with Drinking Water Standards (Appendix B). As a result, the
questions of where and under what circumstances and limitations mining occurs are especially critical
for the protection of drinking water sources. The BWWB has stated that the Mulberry Fork source
water is its most challenging to treat and that the utility is reaching the tipping point where it will be
unable to treat mining-related contaminants with current treatment systems alone.
Similarly concerning is the draft permit’s failure to meet State narrative water quality standards.
Alabama regulations require that every NPDES permit “achieve water quality standards established
under Section 303 of the [Clean Water Act] and [the Alabama Water Pollution Control Act].” See Ala.
Admin. Code r. 335-6-6-.14(3)(e)1. Pursuant to Alabama’s NPDES regulations, a “NPDES permit shall
not be issued . . . if the discharge from its operation will cause or contribute to a violation of water
quality standards.” Ala. Admin. Code r. 335-6-6-.04(j). ADEM has classified the Mulberry Fork, where
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Shepherd Bend Mine will discharge, as “Public Water Supply” and also for “Fish and Wildlife.” Ala.
Admin. Code r. 335-6-11-.02(14). Waters classified for “Public Water Supply” use are waters whose
“best usage” is as a source of water supply for drinking and/or food-processing purposes. Ala. Admin.
Code r. 335-6-10-.09(2)(a). “[O]ther usages” of this water classification include “incidental water
contact” and recreation during the summer months. Ala. Admin. Code r. 335-6-10-.09(2)(c).
The “Specific Water Quality Criteria” for waters classified as “Public Water Supply” prohibit
discharges of “[s]ewage, industrial wastes, or other wastes,” into receiving waters “which are not
effectively treated or controlled in accordance with Rule 335-6-10-.08.” Ala. Admin. Code r. 335-6-10.09(2)(e)1. “Public Water Supply” specific criteria also do not allow the discharge of “deleterious
substances attributable to . . . industrial wastes” that would render the “Public Water Supply” water unfit
for water supply or adversely affect the aesthetic value of the waters. Ala. Admin. Code r. 335-6-10.09(2)(e)5. Aesthetic value encompasses aspects like the taste and odor of the drinking water. The
federal Safe Drinking Water Act has established secondary drinking water standards to regulate the
aesthetic standards for drinking water. See 40 C.F.R. § 143.3. Detections of pollutants above these
standards would, by definition, indicate a negative impact on the aesthetic value of the water for
drinking purposes and, therefore, a violation of the specific water quality criteria for “Public Water
Supply.” See Ala. Admin. Code r. 335-6-10-.09(2)(e)5. Given the exceedances of these standards
documented elsewhere in these comments and the certainty that a mine like Shepherd Bend will further
contribute to those exceedances, the permitted discharges will likely violate State water quality
standards.
In addition, PWS specific criteria also do not allow discharges that cause the turbidity, or
cloudiness, of the receiving water to exceed 50 nephelometric turbidity units above background. Ala.
Admin. Code r. 335-6-10-.09(2)(e)9. Given the blanket precipitation event exemptions and the
proximity of the mine’s discharges to the Intake, it is likely that during precipitation events or a pond
failure, that Shepherd Bend Mine will further violate State narrative standards by discharging muddy or
turbid water directly into the Intake.
Reasonable Potential Analysis
EPA requires a Reasonable Potential Analysis (“RPA”) for each mine permit that includes
background data for metals (antimony, arsenic, beryllium, cadmium, chromium, copper, lead, mercury,
nickel, selenium, silver, thallium, and zinc), total phenols and total cyanide levels in the receiving
stream. It appears that ADEM has unquestioningly accepted background concentrations of 0 mg/L from
the permittee (based on solitary samples in two receiving streams) to calculate permit limits instead of
performing an actual, robust instream water quality analysis. While this flawed approach has been of
longstanding concern to us, it is especially alarming in this instance given Shepherd Bend Mine’s close
proximity to the Mulberry Intake. The RPA, which serves as the basis for ADEM’s permit calculations,
cannot be predicated on a very few isolated samples to indicate instream conditions and to predict
potential effluent concentrations. An RPA based on such a limited data set holds no statistical
relevance whatsoever, and cannot accurately project the instream conditions once mining begins. Rather
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than rely upon limited data and assumptions, ADEM must require more substantive sampling for the
RPA to ensure that the limits developed are properly protective of water quality, especially where, as
here, the integrity of public drinking water is concerned. ADEM should have access to the BWWB data
discussed previously; it is unclear why that data is not part of ADEM’s RPA calculations. This data
should be included in the RPA to determine more accurate background conditions in the receiving
streams, and it comes at absolutely zero cost to either the Department or the permittee.
Notably, until October 2010 when the Department revamped its coal mining permits, ADEM and
the regulated community routinely asserted that what mines discharged was essentially stormwater and
should be permitted as such. When ADEM began to require monitoring of other pollutants and toxic
substances associated with coal mining, subsequent discharge monitoring reports (“DMRs”) began to
show the presence (sometimes in significant levels) of many pollutants not typically associated with
stormwater but present in coal mining industrial wastewater discharges. ADEM similarly believed in
the past that calculating the RPA assuming background levels of “0” was sufficiently accurate and
protective in making permitting decisions. But as the Department has begun to require instream
sampling by permittees, those sampling results demonstrate that in many places background
assumptions of “0” are simply wrong. ADEM must look at other water quality data and require far more
than the currently accepted single sample to calculate the RPA in order to make the calculation
statistically reliable, accurate and properly predictive.
In order to better predict instream conditions, ADEM needs to search through its water quality
data for any information relevant to the proposed receiving streams, seek out additional data from other
sources such as STORET (and in this case, the BWWB) or require the permittee to collect a statistically
significant series of data points and report concentrations of the relevant parameters before a new
NPDES permit will be considered. Similarly, ADEM needs to require the permittee to collect a
statistically significant series of data points from representative discharge points, to more accurately
predict the potential discharge concentrations of pollutants from the mine. Requiring the permittee to
collect this additional data will cost absolutely nothing to ADEM in terms of time or money, and will
allow the Department to make much more informed, accurate, and legally defensible decisions with
regard to permit limitations --- and not rely on luck to ensure that discharges will not lead to a violation
of water quality standards.
In this case, not only are the meager samples collected to determine background conditions in
Barton Creek and the Mulberry Fork statistically insignificant, but their results are also contrary to the
evidence we have seen from other sources. While Shepherd Bend, LLC’s results report below
detectable levels for all parameters sampled in both Barton Creek and the Mulberry Fork, a biologist at
Samford University as well as the BWWB have each found detectable concentrations of contaminants in
background samples. Dr. Elizabeth G. Dobbins, Paul N. Propst Professor of Natural Sciences at
Samford University, has been collecting water quality samples to establish baseline conditions around
Shepherd Bend on the Mulberry Fork and in Barton Creek. Among her initial results, she has found
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significant concentrations of chromium in Barton Creek and an unnamed tributary to Barton Creek as
well as in the Mulberry Fork upstream of the proposed Shepherd Bend Mine.
Similarly, the BWWB has been collecting background data in both Barton Creek and the
Mulberry Fork since at least July of 2009. Their sampling has also shown detectable levels of numerous
contaminants listed on EPA Form 2C. For instance, samples collected in Barton Creek on February 16,
2011 by the BWWB returned detectable levels of antimony, arsenic, chromium, copper, lead, selenium
and zinc. Samples collected on May 31, 2011 returned detectable levels of antimony, arsenic, copper,
and zinc in Barton Creek. On May 21, 2012, BWWB samples show detectable levels of arsenic, copper,
lead, selenium and zinc in Barton Creek. On December 13, 2011 BWWB samples returned detectable
levels of chromium and soluble zinc upstream of Shepherd Bend in the Mulberry Fork. On March 20,
2012 BWWB samples showed detectable levels of soluble copper and soluble zinc upstream of
Shepherd Bend. Quite simply, the limited background samples collected by Shepherd Bend, LLC are
strikingly inconsistent with all other available data. This discrepancy further highlights the need for
closer ADEM oversight of Shepherd Bend’s permit application materials, reliance upon other readily
available sources of water quality data, and collection of more than just a single sample as a predictor of
background contaminant concentrations when considering a large new coal mine.
Furthermore, the applicant’s use of samples collected at outfall 009 at the Red Star Mine as a
predictor of potential outfall concentrations at Shepherd Bend is not only disingenuous, but also
inappropriate. The land area at outfall 009 is much smaller than average drainage area at Shepherd Bend
Mine, consists of much shallower slopes, and has been reclaimed since at least 2010 judging by Google
Earth aerial photography. While research shows that even reclaimed mines can contribute to the
degradation of downstream water quality, the contaminants most generally associated with reclamation
(aluminum, sulfate and TDS) are not required for Form 2C analysis. ADEM’s own recently-released
study demonstrates that contaminants such as the metals required for testing on Form 2C are much more
often present at active mines. See ADEM’s Assessment of Water Quality in Wadeable Streams near
Surface Coal Mining Facilities in the Black Warrior River Basin in Alabama (December 2013)
Therefore, in the absence of the ability to take samples directly from the proposed Shepherd Bend Mine
area, the permittee should have taken samples from a nearby active mine.
Based on all of the above, the EPA Forms 2C attached to the permit application, as well as
ADEM’s RPA (based on those Forms 2C) should be deemed inaccurate and virtually useless for the
purpose of evaluating this mine’s true potential to affect downstream water quality. In this case, it is
even more important that ADEM perform a thorough analysis of the potential effects because the
receiving water also happens to serve as the daily drinking water source for over 200,000 citizens in the
greater Birmingham area.
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Pollution Abatement and Prevention Plan
Because there is not a Pollution Abatement and Prevention Plan (“PAP Plan”) in the ADEM
permit file, we assume that ADEM did not review a PAP Plan for Shepherd Bend Mine. While
reviewing the specifics of a PAP Plan is an essential element of any NPDES permit, it is especially
critical when the proposed mine is next to a public drinking water intake. Absent a PAP Plan, there is
no meaningful way to determine the total impact of the discharges from the site on the water quality of
the receiving waters. See Warner Golden Affidavit (Black Warrior Riverkeeper, Inc. v. ADEM, EMC
Docket No. 09-04). The PAP Plan is intended to be
a site-specific, detailed document which explains the measures that a
mining operation will employ to minimize its impacts on water quality
resulting from precipitation driven runoff. Pursuant to ADEM regulations
and good engineering practices, PAP plans typically include an
explanation of the design of sediment ponds at the site and diagrams of
this design for all ponds, plans to minimize impacts from mining on
nearby streams, plans to minimize sediment and other pollutants’ release
from haul roads, and plans to minimize the effect of non-point source
pollution from the mining operation.
Id. ADEM could not have determined that a PAP Plan for the site was adequate to provide for the
protection of water quality because . . . apparently no PAP Plan was submitted with the permit
application. In the absence of such a review, ADEM could not possibly have determined that discharges
from the Shepherd Bend Mine would not impair water quality or cause a violation of water quality
standards.
While Shepherd Bend, LLC notes in its permit application (Section XI) that it submitted a PAP
plan to the ASMC on May 10, 2010, to the best of our knowledge that PAP plan only covers the initial
286-acre segment permitted by the ASMC, not the entire 1,773-acre site proposed for NPDES coverage.
That means that the ASMC has not, in fact, reviewed a PAP plan for the vast majority (1,487 acres) of
the site. To make matters worse, information included in the ASMC permit application designated as a
“PAP Plan” demonstrates that the initial segment of the mine will actually contribute to contraventions
of state water quality standards.
In its application on file with the ASMC, Shepherd Bend LLC has not provided enough
information for the ASMC (or anyone else) to properly evaluate its pollution abatement structures to
ensure that they will comply with water quality standards. Moreover, the limited information in the file
indicates that the current designs are not sufficient to prevent violations of water quality standards at
Shepherd Bend Mine.
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First, the SEDCAD analysis is insufficient to allow the ASMC to evaluate the effectiveness of
the ponds in that a full analysis is only provided for a 10 year-24 hour storm. Under these storm
conditions, the analysis demonstrates that the ponds would not be able to prevent water quality
violations. The ponds might also be insufficient during less severe storm events. However, ASMC
cannot evaluate pond performance during less severe events because that information was not included
in the application and cannot be accurately interpolated from the information given. Without expanded
SEDCAD analysis, neither the ASMC nor ADEM can claim that the designs provided are adequate to
protect water quality standards.
Second, the pond analysis provided with the permit application demonstrates that discharges
from Shepherd Bend Mine’s surface impoundments will cause or contribute to violations of Alabama’s
water quality standards. According to the information provided, during the 10 year-24 hour
precipitation event, the ponds would contribute the peak sediment (TSS) and settleable solids
concentrations listed in the table below:

Pond #

Trap Efficiency
(%)

005
006
007
008

85.26
86.72
86.34
85.01

Peak Sediment
Concentration
(mg/L)
22,202
33,538
36,953
14,012

Peak Settleable
Concentration
(ml/L)
0.50
0.07
0.17
0.44

Average
Sediment
Concentration
(mg/L)
10,520 mg/L
18,351.19 mg/L
19,995 mg/L
7,067 mg/L

Under normal operating conditions (i.e. without precipitation event exemptions) the NPDES
permit authorizes a maximum TSS concentration of 70 mg/L in order to prevent violations of water
quality standards. Shepherd Bend LLC’s own analysis predicts that during a 10 year-24 hour storm, the
mine will discharge an average concentration of TSS up to 19,995 mg/L at a removal efficiency of over
86%, which is exceptionally optimistic for a retention pond. As the pond captures sediment and begins
to fill up, the trap efficiency will diminish, meaning that it will begin to discharge concentrations of TSS
that are even greater than the estimated 19,995 mg/L. These excessive sediment loads will absolutely
violate Alabama’s water quality standard providing that waters of the state must be free from wastes that
will settle to form bottom deposits and interfere with classified water uses such as PWS and Fish and
Wildlife uses.
Shepherd Bend, LLC also claims that ponds 005 and 008, both operating at a maximum
efficiency of over 85%, will discharge peak concentrations of settleable solids (SS) of 0.50 ml/L and
0.44 ml/L respectively during a 10 year-24 hour precipitation event. Again, these concentrations will
increase significantly as the ponds fill up with sediment over time, drastically reducing their trap
efficiency. Shepherd Bend LLC’s NPDES permit authorizes a maximum concentration of settleable
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solids of 0.5 ml/L during all precipitation events smaller than the 10 year-24 hour event. This means
that during an event that approaches (but does not exceed) the 10 year-24 hour event, discharges from
ponds 005 and 008 can reasonably be expected to be in violation of NPDES permit limitations,
according to Shepherd Bend LLC’s own analysis.
If ADEM had actually reviewed the so-called PAP Plan submitted to the ASMC, rather than
ceding its authority to another agency ---the ASMC--- that admits it is not responsible for water quality,
the water quality analysis associated with the PAP Plan alone should be cause for ADEM to deny the
permit application due to the estimated potential for the mine to cause or contribute to violations of
water quality standards.
Applicable Monitoring Requirements
We continue to believe that the precipitation event exemptions identified above, which have the
demonstrated potential to “swallow the rule” of express permit limitations, should absolutely end. See
Draft Permit Part IV.C. (1) through (8); see also Part V.E.
The fact that the precipitation event exemptions are based upon federal guidelines begs the
question of whether the exemption is justified or protective of water quality. We also emphasize that in
addition to being exempt from federal effluent guidelines, permit limits based upon the RPA are
suspended and become “report only” if the precipitation exemption is invoked, despite ADEM’s
assertion that facilities are exempted from compliance with the federal effluent guidelines only. The
only parameters that are restricted during precipitation events are pH (a prescribed range of 6.0 s.u. to
9.0 s.u.), iron (7.0 mg/L daily maximum) and settleable solids (.5 ml/L daily maximum). See Part
I.A.(2).
We have consistently maintained in prior comments and in administrative litigation (Black
Warrior Riverkeeper, Inc. v. ADEM, EMC Docket No. 09-04) that precipitation event exemptions have
the potential to cause or contribute to violations of water quality standards under the Clean Water Act.
As stated in that litigation by our expert witness, Dr. Robert Angus, an emeritus biology professor at the
University of Alabama at Birmingham, ADEM’s past use of these exemptions for iron, manganese and
total suspended solids as well as their consistent failure to impose limits at all for total dissolved solids,
sulfate, chlorides, aluminum and other heavy metals have caused a violation of Alabama’s water quality
standards because of the harm to fish and wildlife. And if the water quality is not adequate to support
fish and wildlife, it is clearly not acceptable for source drinking water. In order to be truly protective of
water quality ADEM must apply consistent pollutant limits and monitoring to all mining discharges,
regardless of weather conditions.
This opinion is shared by engineer Warner Golden. See Warner Golden Affidavit (Black Warrior
Riverkeeper, Inc. v. ADEM and Shepherd Bend, LLC, EMC Docket No. 09-04). He notes that the permit
discharge limits set for iron are ten times higher than the secondary maximum contaminant loads for
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total iron concentrations under the Safe Drinking Water Act. Id. Because these “lenient discharge limits
are not applicable in precipitation events greater than a 2-year, 24-hour precipitation event,” during
many precipitation events “discharges of iron will violate the water quality standards.” Id. Even more
concerning, they “are not protective of drinking water uses.” Id. Similarly, the “discharge limits set for
manganese are forty times higher than the secondary maximum contaminant loads for total manganese
concentrations under the Safe Drinking Water Act.” Id. Thus, “the exemption of discharges of
manganese during all precipitation events” will cause a violation of the water quality standards for the
receiving waters because “the discharges are not effectively treated or controlled.” Id. Moreover,
because of these “lenient” discharge limits and the fact that they are not applicable in precipitation
events means that “in many precipitation events, discharges of manganese will violate the water quality
standards and are not protective of drinking water uses.” Id. Likewise, “the exemption of discharges of
TSS during all precipitation events . . . will cause a violation of the water quality standards for the
receiving waters because the discharges are not effectively treated or controlled.” Id.
The BWWB has also expressed concerns (with which Riverkeeper and SELC concur) that
ADEM permits effectively impose no limitations on the discharge of pollutants at mine outfalls during
precipitation events. The permit rationale maintains that outfalls discharge only during precipitation
events but does not evenrequire mines to sample during precipitation events. According to the BWWB,
as a result only 10% of mining discharges sampled yielded results, with mine operators reporting “no
discharge” for 90% of the samples. For the eleven qualifying storm events from 2005-2013, the BWWB
notes that only four samples were collected --- out of 231 opportunities. As the BWWB observes, a
monitoring program using this methodology does not protect downstream users and does nothing to aid
the understanding of the environmental effects of mining-related discharges. In public testimony at the
ASMC, Darryl Jones, the BWWB’s Assistant General Manager of Operations & Technical Services,
concludes that using non-storm related data to determine the probable hydrological consequences of
future mines is “scientifically flawed and completely ignores the acute risks.” Without this critical data,
the truth is that ADEM has no real idea what concentrations of mining-related pollutants are actually
being discharged into the Mulberry Fork and its tributaries as a result of applicable precipitation event
exemptions.
The agency’s current position—that discharges only occur during rain events (according to the
permit rationale statement), but that permit limitations do not apply and sampling does not have to occur
during applicable rain events—is factually and legally unsupportable. The reality is that many mines
discharge on a regular basis (absent rain events) due to the construction of instream impoundments for
sediment ponds, groundwater infiltration into mining pits, and pumpage of water to sediment ponds.
The waste cycle diagram below, taken from the permit application, even notes that pumped flow will be
a prominent source of wastewater at this facility, meaning that pumped and potentially continuous
discharges at one or more outfalls are actually quite likely at the Shepherd Bend Mine.
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The February 20, 2008 photograph below provides another illustration of the fact that sediment
ponds discharge in the absence of rain events; contaminated water is being pumped from the mine pit
floor at Sloan Mountain Mine to sediment basin 004.

Under the terms of Shepherd Bend LLC’s draft NPDES permit, the permittee would be allowed
to sample more frequently than required by the permit as long as it reports all of the additional
information on their DMRs (Part I.B.1.c. of the permit) and the sample collection and measurement
actions are representative of the discharge (Part I.B.5. of the permits). We understand that this allows
the permittee the opportunity to show that an elevated sample result on one day of sampling may not be
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a chronic occurrence and may not be representative of the average monthly concentration of the
pollutant.
However, if this is the case, then it is equally true that a sample within permit limits on one day
of sampling may not be a chronic occurrence and may also not be representative of the average monthly
concentration of the pollutant. In other words, we believe that the better protocol for mining permits
(absent unusual circumstances) is for sampling intervals to be chosen and consistently adhered to
calculate the monthly average permit limitations. To do otherwise, ADEM is creating circumstances
that allow a permittee to selectively sample in order to manipulate outcomes and meet permit limits –
even if those outcomes are not representative of the discharge over time.
pH Exemption
EPA requires that the pH exemption be revised to clarify that permittees must ensure that the pH
water quality standards (6 – 8.5 s.u.) will not be violated during low flow conditions. EPA October 1,
2010 Comment Letter at p. 5. Proper documentation should include results of in-stream monitoring
immediately downstream of each outfall with a discharge. Id. The Shepherd Bend Mine draft permit
has not been revised to address this issue.
Instead, ADEM attempts to justify its pH requirements using still more boilerplate language in
the permit rationale by stating “[d]ue to the fact that discharges are expected only during rain events, it
is the opinion of the Department that discharges with an allowable pH daily maximum of 9.0 s.u. will
not adversely affect the instream pH based on the low discharge/stream flow ratio.” 2 ADEM’s rationale
is based on “expectations” and “opinions” rather than sound scientific evidence or data. In reality, the
effect of the pH of the discharges on instream pH can be measured quite easily and even
instantaneously, using field equipment at very little cost to the permittee. If ADEM insists on allowing a
daily maximum pH of 9.0 (which we oppose), at a minimum the permit also must require instream
monitoring to ensure that the water quality standard for pH is not violated. Furthermore, ADEM’s
boilerplate rationale does not hold true for smaller tributaries, where the mine discharge could comprise
the majority of stream flow during rain events.
We note that the draft permit under certain circumstances allow an exemption with a maximum
daily pH of 10.5 s.u., when necessary to treat for manganese. See Part IV.E. This maximum is well
outside the range of water quality criteria deemed protective of aquatic life. Just as important, this
maximum level will exacerbate the toxicity of other constituents in the discharge. The solubility of
many toxic metals (for which the permit includes no limits) will increase. At this pH level, even

2

Despite this “expectation,” we note that Riverkeeper Nelson Brooke witnesses discharges from coal mines on dry days with
no rainfall more often than not. Sediment basins built instream and underground coal mines tend to discharge on a regular
basis.
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extremely low concentrations of ammonia can be toxic to aquatic life. We believe the draft permit
should be revised to consistently incorporate a pH maximum limit of 8.5 s.u without exception.
Manganese Exemption
Much like ADEM’s incorporation of precipitation exemptions and pH exemptions, the
Department’s inclusion of an exemption from monitoring for manganese under certain conditions
creates just one more loophole designed to protect the permittee from having to take the necessary steps
to ensure that their mine operation does not adversely affect water quality. Analyses performed by
Black Warrior Riverkeeper, the BWWB, ADEM and the ASMC all conclude that manganese is one of
the contaminants most likely to be elevated in water downstream of mining activities. The evidence also
shows that manganese is one of the contaminants most frequently noted in excess of secondary drinking
water standards in this segment of the Mulberry Fork – even without the Shepherd Bend Mine.
While we are aware that ADEM has only recently begun requiring permittees to submit (limited)
evidence of alkaline drainage prior to claiming the manganese exemption, that required documentation
is extremely weak and not protective of water quality. Given the prevalence of manganese downstream
of coal mines and in the Mulberry Fork, it would seem that ADEM’s rubber-stamp inclusion of the
manganese exemption in coal mining permits is a contributing factor to the ongoing degradation of
water quality downstream of coal mining operations. Based on the abundance of evidence, ADEM must
cease inclusion of the manganese exemption in all coal mine permits in order to prevent violations of
water quality standards, especially in this instance where the receiving waters already contain high
concentrations of manganese.
Daily Flow Monitoring
The draft permit should be revised to require daily flow monitoring as recommended by EPA.
To get an accurate picture of just how often coal mines discharge, the Department must require daily
flow monitoring at all active outfalls, which will also help ADEM assess the true impact of mining on
Alabama’s streams and rivers. The surface impoundments should already be equipped with flow
monitoring devices. Asking one employee who is already onsite to check and record the flow volumes
daily can be carried out at minimal expense to the permittee, yet provide ADEM and the public with a
wealth of information.
The Department has responded in previous permit comments that “flow monitoring requirements
mimic the other sampling requirements so that the Department may calculate mass pollutant loading
rates of the discharge(s) when necessary.” That is not the point of our request; we know that ADEM
requires flow monitoring in conjunction with bi-monthly monitoring. We are asking the Department to
adopt the EPA’s recommendation to require daily flow monitoring so that ADEM (and the public)
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knows how much these mines are discharging, and can stop relying on inaccurate and misleading
expectations and/or assumptions.
In-Stream Monitoring
EPA observes that “[d]espite the amount of data Alabama has collected for CWA Section 303(d)
listing purposes, there is a scarcity of information available to EPA specifically pertaining to in-stream
water quality in coal mining areas” and that “much remains to be done in assessing waters in areas of
active coal mining in Alabama.” EPA October 1, 2010 Comment Letter at p. 2. Coal mining activities
rank as the second largest source of impairment for stream miles in our state. EPA October 1, 2010
Comment Letter at p. 2 (citing Table 2-7 of ADEM’s 2010 Integrated Water Quality Monitoring and
Assessment 305(b) Report). Most coal mines discharge to rivers and streams, yet remarkably “77% of
Alabama’s rivers and streams have not been assessed for water quality purposes.” Id. We continue to
believe that ADEM must do more to ensure that the Department (and the public) has adequate water
quality data in areas of concentrated coal mining.
We call on ADEM to establish more active trend or reference water quality monitoring stations
in Jefferson, Walker, and Tuscaloosa counties, which are the epicenters of coal mining in Alabama.
Moreover, when contemplating an NPDES permit that has the potential to influence the public water
supply, ADEM is effectively flying blind. As we have stated in previous comments, despite the
extensive coal mining that has occurred in the area both currently and historically, there has never been a
scientifically robust, comprehensive study of cumulative impacts of mining on source drinking water in
the Mulberry Fork, nor any meaningful consideration of how the operations of Shepherd Bend and
proposed additional mines will further contribute to these impacts. Even more critically, there have
never been any scientific studies of how concentrated coal mining along the Mulberry Fork may affect
the health of those who live nearby or who rely on this intake for their drinking water. “In the absence
of such study, we would urge . . . [you] to consider that recent efforts to complete this type of analysis in
the coalfields of Central Appalachia have discovered that the impacts of surface coal mining are far
more damaging.” See February 20, 2014 Comment Letter from Dr. Emily Bernhardt, et al., to the
Alabama Surface Mining Commission (Exhibit 1).
While we are glad that ADEM recently completed its long delayed study of surface coal
mining’s impacts in the Black Warrior basin, we are understandably disappointed by the many flaws in
the study. See ADEM’s Assessment of Water Quality in Wadeable Streams near Surface Coal Mining
Facilities in the Black Warrior River Basin in Alabama (December 2013) (“the Assessment”). Instead
of being the robust, independent and scientific study that this issue deserves, a review of the study plan
and data indicate that the Assessment was fatally flawed from its inception and poorly executed
thereafter.
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First, ADEM’s deliberate choice of an eco-reference stream influenced by coalbed methane and
clear cutting operations is problematic and appears to be designed to skew the reference stream and
“stack the deck” for a finding of “no impact.” Second, instead of being a study of “active” surface
mines as the study plan plainly states, at least half of the samples were actually taken from streams at
reclaimed mines --- and one data set is actually from an underground mine. Third, the results of
ADEM’s data may be skewed because they chose to focus on only “compliant” mines, even though
ADEM’s “eFile” system and our own files readily prove that all mines are not compliant all of the time.
Fourth, there is apparently little or no quality control, as some of the data cannot be mass balanced;
calculations are in error and understate potential impacts; and additional sampling took place well after
the study was supposed to be concluded. Despite these carefully documented flaws the only conclusion
one can draw from this data is that surface coal mining, even after reclamation, has a severe and
pervasive adverse effect on instream water quality.
For example, according to the Assessment, toxicity was indicated at 50% of the outfalls (2 of 4)
that ADEM studied. Arsenic exceeded human health water quality criteria in 5 out of 36 (14%) samples
downstream of coal mines. Overall, there were significant increases in conductivity and TDS
downstream versus upstream; in addition, there were also significant increases in concentrations of some
metals at some downstream locations. Both nitrogen and sulfate concentrations increase significantly
downstream of mined areas. Arsenic was elevated in sediment at 3 out of 6 (50%) locations downstream
of mine outfalls.
An analysis of the Assessment’s data in the context of EPA’s Safe Drinking Water Standards has
alarming implications for the Mulberry Fork drinking water source and well illustrates why ADEM
should not permit Shepherd Bend Mine. The probability of sulfate being found in concentrations greater
than 250 mg/L (the secondary maximum contaminant level prescribed by the Safe Drinking Water Act)
downstream from the Assessment’s coal mines is 61%; the probability of sulfate concentration being
found in concentrations greater than 250 mg/L downstream from the reference stations is 0%. The
probability of TDS concentrations being found greater than 500 mg/L (the secondary maximum
contaminant level prescribed by the Safe Drinking Water Act) downstream from the Assessment’s coal
mines is 50%; the probability of TDS Concentrations being greater than 500 mg/L downstream from the
reference stations is 0%. The probability of manganese concentrations being greater than 50 μg/L (the
maximum contaminant level prescribed by the Safe Drinking Water Act) downstream from the
Assessment’s coal mines is 80%; the probability of manganese concentrations being greater than 50
μg/L downstream from the reference stations is 20%. Although conductivity is not regulated by the
Safe Drinking Water Act, it is indicative of poor water quality; EPA has proposed a standard of 300
μs/cm to protect both habitat and water quality. The probability of conductivity being found greater than
300 μs/cm downstream of the Assessment’s coal mines is greater than 91%; the probability of
conductivity being greater than 300 μs/cm at the reference stations is 0%.
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Allowing continued surface mining at sites like Shepherd Bend in view of the forgoing data and
conclusions will not only affect both the safety of the drinking water source; it could also affect public
health. In the source water area near the Mulberry Intake there are currently 17 permitted outfalls at
mines that are either reclaimed or under reclamation (Red Star, Quinton, and Horse Creek), and we
know generally from the Assessment and specifically from DMRs on file with ADEM that these mines
continue to have negative water quality impacts well after reclamation. The proposed Shepherd Bend
Mine has 29 outfalls and the proposed Reed Mine No. 5 has proposed an additional 23 outfalls. That is
a total of at least 69 current or planned outfalls within the Mulberry Fork subwatershed in close
proximity to the drinking water intake. Under ADEM’s current permitting rationale, apparently
countless others could be permitted with little study, understanding or consideration of their impact on a
major source of public drinking water.
Operations within 100-Year Flood Plain
Shepherd Bend, LLC’s admission (Section VII.D. of the permit application) that the mine would
operate within a 100-year floodplain is extremely concerning. While ADEM has frequently authorized
mining and construction of sediment ponds within floodplains, we have just as frequently seen
significant water quality issues caused by these practices. For instance, on January 18, 2013,
Riverkeeper reported an ongoing bypass of treatment ponds at the Burton Bend Mine caused by
intrusion of flood waters. As evidenced by the photos below, the bypassed discharge of sediment-laden
muddy water caused a violation of at least Alabama’s narrative standards for turbidity in Burton Creek,
a tributary to the Mulberry Fork upstream of the Mulberry Intake.
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Similarly, during Tropical Storm Lee in September 2009, we saw significant water quality
impacts caused by the intrusion of flood waters at the Sloan Mountain Mine on the Locust Fork as
evidenced in the photo below.
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It also appears that sediment pond 015 at the Knob Mine on the Locust Fork is frequently
washed out by even moderate rain events because it was built within the floodplain of the Locust Fork.
ADEM needs to put an end to its practice of permitting mine operations within floodplains, which far
too often results in polluted mine waste bypassing proper treatment and sedimentation and causing
violations of water quality standards. Again, where, as here, the mine will be discharging so close to a
public drinking water intake, it is reckless for Shepherd Bend, LLC to build (and ADEM to allow)
sediment ponds to be constructed in the floodplain.
Other Factors Compounding Risk of Mine Proposal
While we believe that there is ample evidence that just normal operation of the Shepherd Bend
Mine presents a significant threat to the Intake, the permit application notes several compounding
factors that even further increase the risk of contaminating the drinking water source for over 200,000
Alabama citizens.
At Section IX.A of the application, the permittee notes that mining operations will include barge
loading for mineral transportation. Barge loading at this particular location is a bad idea for two
reasons. First, construction of barge loading docks, and the failure to properly maintain them, frequently
causes significant stream bank erosion that will contribute sediment and other pollutants to the Mulberry
Fork far too close to the Intake. And second, barge loading operations frequently result in fugitive coal
dust and coal fines blowing and spilling into the adjacent river, which in this case happens to be a public
drinking water source. Loading operations also significantly increase the risk of only a single misstep,
or miscue by an operator creating a spill of coal directly into the river, which would force an immediate
shutdown of the Intake. We have also seen operators sweeping and washing coal off of loading
conveyors directly into the river at other locations. Additionally, once a mining operation ceases to use
coal loading facilities, no regulatory agency requires the operator to remove structures, stabilize the
riverfront, or restore the vegetative buffer. This lack of accountability is inexcusable, particularly across
the river from a public drinking water intake.
Section X.B. of the permit application notes that the facility will also store up to 24,000 gallons
of petroleum products, including 12,000 gallons of off-road diesel that contain lead and numerous
organic compounds for which the EPA has established Primary Drinking Water Standards. While we
are aware that the permittee has submitted a Spill Prevention Control, and Countermeasures (“SPCC”)
Plan outlining steps to minimize the potential for spills of these products, we have seen countless
ADEM inspection reports at other, similar facilities identifying multiple violations of SPCC plans.
Simply having an SPCC plan is not a guarantee that spills of petroleum products will not occur at this
facility. In the unfortunate event that SPCC guidelines are not followed and a spill were to occur at the
Shepherd Bend Mine, such an incident would warrant the immediate shutdown of the Intake, once again
demonstrating that the permitting of a facility such as this in such close proximity to a drinking water
supply is simply too risky of a proposition.
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Instream Sediment Basins and Mining Through Streams and Fragile Headwaters
Alabama is blessed with an abundance of riparian corridors and streams that perform valuable
services such as providing clean spring water to our creeks and rivers, a conduit for rain runoff,
stormwater filtration, flood protection, wildlife habitat, fishing and other recreational opportunities,
irrigation and drinking water, and more. When factoring in all these important stream functions, the loss
of headwaters to coal mining and the use of streams as waste conduits and receptacles (sediment ponds)
is a costly undertaking. We have already lost too many wetlands and streams to mines and
development. The resulting demise of water quality, increased flooding, and other deleterious impacts
are simply not a worthwhile bargain. Freshwater is too precious a resource to allow the wholesale
destruction of its very sources. Coal mining should only be taking place outside of riparian zones.
These incredibly important stream corridors need to remain intact with forested buffers and unmolested
stream banks, especially in their headwater regions.
The widespread loss of native forests and vegetation to strip mining is already enough of an
injury to the natural filtration of pollutants and infiltration of rainwater back into groundwater, which
ultimately replenishes springs and surface waters. It is well accepted that the loss of stream function and
habitat which occur when sediment ponds are constructed in the natural course of streams can be
extremely damaging to aquatic ecosystems. The construction of ponds not only results in the loss of
stream function in the impounded areas, but flows below the ponds are altered (during low rainfall
periods there is inadequate or no flow downstream of the pond) and the upstream movement of fish and
other organisms is restricted, resulting in aquatic habitat fragmentation.
To do away with streams’ origins and drainage courses is unconscionable. Sediment ponds
should be constructed outside of natural stream drainages. This makes far more sense for the long-term
health of rivers and will help to curtail the cumulative impacts of coal mining on streams, and ultimately
the Black Warrior River watershed.
Source Water Protection
Finally, ADEM’s apparent belief that permitting or treatment alone can keep the region’s
drinking water safe flies in the face of modern thinking about drinking water and source water
protection. The Safe Drinking Water Act (”SDWA”) was originally passed by Congress in 1974 to
protect public health through regulation of the nation’s public drinking water supplies. The law includes
many provisions to protect drinking water sources and to ensure good quality drinking water.
Originally, the SDWA focused more on treatment as the primary means to keep drinking water safe.
"The bargain made by some communities of a century ago was to trade source water protection for a
future reliance on water treatment. The wisest choice is to marry the two together whenever possible,"
according to Dr. Jeffrey Griffiths, Director, Graduate Programs in Public Health, Tufts University
School of Medicine. The 1996 amendments of the SDWA took the law a step further, realizing
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treatment alone is inadequate to protect public health, and that drinking water sources must also be
protected.
The Source Water Assessment Program (“SWAP”) established by the 1996 amendments called
for state source water assessment programs to be established by 2003. SWAPs have four primary goals:
(1) Delineate or map the source water assessment area (the land area that contributes
water and pollutants to the water supply).
(2) Conduct an inventory of potential contamination sources in the delineated area.
(3) Determine the susceptibility of the water supply to identified contamination sources.
(4) Make the results public.
SWAPs are important tools for water providers and states to ensure the long-term protection and
viability of water supplies. SWAPs also provide an arena for drinking water customers to become
informed about their water source and efforts to protect it.
While the 1996 SDWA amendments required SWAPs to be established by 2003, there is no
mention of a State SWAP on ADEM’s Drinking Water Branch website. This omission is a clear
indication of ADEM’s lack of commitment to this important program. Eleven years after Alabama was
required to establish a SWAP, ADEM does not even have a draft of this important program available for
public review and education. As the State regulatory agency responsible for enforcing the law, the
public and drinking water providers look to ADEM as the authority on source water protection and safe
drinking water supplies. Sadly, ADEM has dropped the ball on source water protection via the SWAP.
While ADEM does work directly with drinking water providers to develop Source Water Assessments,
this process is not thorough enough. Thus, the public must depend entirely upon their water provider to
present the necessary SWAP information.
The BWWB’s 2013 Source Water Assessment Program report (“2013 Assessment”) for the
Mulberry Fork of the Black Warrior River (mentioned in the BWWB’s 2013 Consumer Confidence
Report available on their website) is available for review, upon request, during normal business hours at
the BWWB headquarters in Birmingham.
A map in the 2013 Assessment delineates the “Source Watershed Protection Area” or Mulberry
Fork SWPA. The SWPA was defined by ADEM as “a buffer zone of 500 feet around the source water
that extends ¼ mile downstream of the intake to 15 miles upstream of the intake.” A 500 foot buffer is
more than is currently required by applicable regulation; coal mines in Alabama are allowed to mine
within 100 feet of an existing stream, creek, or river according to federal law. 30 C.F.R § 780.28.
Inexplicably, ADEM has permitted coal mines to operate within the 500 foot buffer that the Department
has prescribed for the Mulberry Fork SWPA.
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This fact is troubling, particularly considering the emphasis on the importance of an established
SWPA within the 2013 Assessment. What is the point of establishing such a buffer if it is completely
ignored? ADEM should be working closely with the BWWB to ensure the SWPA is fully and
adequately protected now and into the future. Instead, ADEM has ignored the 2013 Assessment and the
prescribed SWPA, working instead with coal companies to issue permits for more surface coal mines
(i.e. Shepherd Bend Mine & Reed Mine No. 5) to discharge water pollution from operations permitted
within the SWPA. ADEM gives source water protection only cursory consideration in their permitting
process, which is not adequate in view of the Department’s responsibility to maintain source drinking
water. Protection of river reaches designated with a PWS use classification is a particularly important
duty that ADEM cannot continue to ignore. Much more can and should be done to ensure this major
source of drinking water - the Mulberry Fork - is adequately protected from unnecessary and harmful
pollution. The polluted water ADEM so readily allows to be discharged into streams within the SWPA
will ultimately end up in the daily source of drinking water for 200,000 people in the greater
Birmingham area.
Source water protection is widely regarded as a critical and cost-effective way to ensure a clean
source of drinking water for future generations. In protecting source water there are many corollary
benefits such as healthy watersheds, good water quality, wildlife habitat, recreational opportunities, and
healthy communities. Without a healthy watershed - the land area that drains to a particular body of
water - it is impossible to have a clean water source. The two go hand-in-hand, which is why the concept
of source water protection has been embraced by states, water providers, agencies, local and national
organizations, associations, and communities across the United States.
According to Trust for Public Land (“TPL”), “Watershed protection is the first and most
fundamental step in a multiple barrier approach to protecting drinking water. The American Academy of
Microbiology, in their 1996 study on water safety, argued that one of the best tools for reducing the
transmission of waterborne diseases is the establishment of watershed protection programs. Healthy,
functioning watersheds naturally filter pollutants and moderate water quantity by slowing surface runoff
and increasing the infiltration of water into the soil. The result is less flooding and soil erosion, cleaner
water downstream and greater groundwater reserves. When communities invest in land protection as a
way to protect their drinking water, they are investing in the long-term health and quality of life of their
citizens - guiding growth away from sensitive water resources, providing new park and recreational
opportunities, protecting farmland and natural habitat - and likely saving money with reduced treatment
costs.”
The American Water Works Association (“AWWA”) and the TPL have been stalwart advocates
of source water protection for the last two decades, and have produced a wealth of information about
how to go about protecting our precious sources of clean drinking water. A study of 27 water suppliers
conducted by AWWA and TPL in 2002 found that the more forest cover in a watershed the lower the
treatment costs. See generally TPL, The Cost of Not Protecting Source Waters. “For every 10%
increase in forest cover in the source area, treatment and chemical costs decreased approximately 20%
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up to about 60% forest cover.” Id. A similar study was conducted in 1997 by the Department of
Agricultural Economics at Texas A&M University. Id. From a sample of 12 geographically
representative suppliers, with three years of data, researchers found that for every 4% increase in raw
water turbidity there is a 1% increase in treatment costs. Id. Increased turbidity, which indicates the
presence of sediment, algae and other microorganisms in the water, is a direct result of increased
development, poor forestry practices, mining or intensive farming in the watershed. Id.
ADEM has a duty to protect Alabama’s drinking water sources and establish a robust Source
Water Assessment Program. ADEM should provide adequate information about this important program
to water providers and the public via its website. Without more attention to this important program
under the SDWA, ADEM is ignoring its responsibility as a regulator and enforcer of the law in
Alabama.
Speculative Nature of NPDES Permit
Apart from the numerous water quality concerns described above, ADEM should not issue this
permit because Shepherd Bend, LLC does not possess or own all of the necessary rights at the property
it seeks to mine. This NPDES permit would permit discharges that could not lawfully occur since the
permittee has only a partial property interest in the mining area. ADEM must at minimum consider
permitting only the area in which Shepherd Bend, LLC currently has a legitimate property interest.
Without such a prerequisite property interest, ADEM cannot be sure that Shepherd Bend, LLC could
fulfill its commitments to abate and address the pollution that it generates from mining. Should ADEM
move forward with Shepherd Bend, LLC’s application, it must provide specific legal authority that
allows the Department to issue pollution discharge permits to entities that do not own, lease, or have
access to the land that would be polluted. To invoke the process of the law one must have some sort of
ascertainable, reasonably certain interest in the outcome. Currently, Shepherd Bend, LLC has the
necessary leases (and has posted bond) for only an initial 38 acre increment of the 286 acres covered by
ASMC Permit P-3945, the first phase of the proposed mine. Issuing an NPDES permit for any acreage that
Shepherd Bend, LLC does not currently own or have the necessary leases to mine is purely hypothetical.
The resources of ADEM and the state's concerned citizens are being wasted on this indefinite and
speculative undertaking.
Conclusion
Recently, drinking water issues have taken a prominent place in the national discourse with a
chemical spill into Charleston’s drinking water source, the Elk River, and Duke Energy’s coal ash spill
into the Dan River, which furnishes Southside Virginia’s drinking water. West Virginia U.S. Senator
Joe Manchin stated: “In our state, we have always worked hard to produce the energy and chemicals that
power this country, but this cannot come at the cost of access to safe and clean drinking water.”
Similarly, N. C. State Rep. Rep. Chuck McGrady stated, “what happened on the Dan River was a
wakeup call.”
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Perhaps as never before, people are questioning what is happening along their waterways and
close to their drinking water intakes. We know that a catastrophic event could affect the Mulberry Fork
drinking water because it already has. In 2006-2007, the BWWB had to shut down the Mulberry Intake
for seven months to avoid having an enforceable violation for bromide that contaminated the source
water. The BWWB (not ADEM) traced the bromide to Arab, some 90 miles upstream of the Intake and
only found a very small concentration of that chemical, but it nonetheless forced the BWWB to shut the
Intake down. With the Mulberry Intake shut down and the need “critical” due to drought, the BWWB
narrowly averted a water shortage. They (not ADEM) pursued the responsible party and also worked to
secure a dam release to help flush the source water system.
This incident should have taught ADEM that the Mulberry Fork lacks the assimilative capacity
for certain harmful pollutants under low flow conditions and that the BWWB may be unable to treat
metals, sediment, and other pollutants which would be released by a surface coal mine in close
proximity to the drinking water intake, like Shepherd Bend Mine. As stated by the BWWB, “the best
practice for risk management is to be proactive.” Where the substantial loss or reduction of the longrange productivity of a daily drinking water source for over 200,000 Alabama citizens is concerned, we
regret to see ADEM not taking a more conservative approach to protect public drinking water.
While we have long urged ADEM to write better, more protective permits for surface coal
mining, the Department must realize that some operations --like the proposed Shepherd Bend Mine-simply cannot be permitted. Accordingly, the Department should deny the permit. Given the potential
for this mine to affect the drinking water of more than 200,000 daily consumers and over 600,000
ratepayers in the greater Birmingham area, as well as the other concerns described above, we believe the
public interest demands and supports such a denial.
Please also consider this letter as a formal request for a public hearing regarding the reissuance
of this permit. We request that this hearing be held at a central location within the distribution area of
the BWWB’s Mulberry Fork water supply, namely Birmingham. We further request that the hearing be
held at a time that is convenient for all working citizens who depend upon the Mulberry Intake for their
drinking water. We remind you that when this permit was originally issued in 2008, we and all
interested parties were denied the opportunity for a public hearing, without explanation. Even though
we asked for such a hearing and for a response to our detailed public comments, that permit was
clandestinely issued without response or notice to those who provided public comments, a violation of
applicable ADEM regulation. Given that breach, ADEM owes the affected public an opportunity to
speak out and further question the wisdom of this permit. We also request to be notified of ADEM’s
final decision concerning this permit application.
Thank you for your consideration of our comments. Please do not hesitate to contact us if you
have any questions or if you require any additional information. We look forward to receiving the
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Department’s response to each of our comments, to our request for a public hearing in Birmingham, and
to receiving notice of the Department’s final permit decision.
For the River,
Southern Environmental Law Center

®

Nelson Brooke
Riverkeeper

Gilbert B. Rogers
Senior Attorney

John Kinney
Enforcement Coordinator

Eva Dillard
Staff Attorney
cc:

Glenda Dean, Chief
ADEM Water Division
Catherine McNeill, Chief
ADEM Mining and Natural Resources Section
Lance LeFleur, Director
ADEM
Heather McTeer Toney, Regional Administrator
USEPA R4
James D. Giattina, Director
Water Protection Division
USEPA R4
Duncan Powell, Chief
USEPA R4 Surface Mining Team
Mark LaRue
USEPA R4 Surface Mining Team
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EXHIBIT 1
TO:

Commissioners of the Alabama Surface Mining Commission: Mr. Rene’
Williams, Chairman; Mr. John Stevens, Vice-Chairman; Mr. Jack Bergsieker;
Mr. Bobby Humphrey; Mr. Richard C. Lopez; Mr. Russell Alan Runyan; and
Mr. Steven A. Thomas
Staff members of the Alabama Surface Mining Commission: Dr. Randall C.
Johnson, Director; Ann Miles, Executive Secretary; Carla D. Lightsey, Chief Division of SMCR; and G. Milton McCarthy, Jr., Legal Division
milton.mccarthy@asmc.alabama.gov

FROM:

Dr. Emily S. Bernhardt, Associate Professor, Department of Biology and
the Nicholas School of the Environment, Duke University
Dr. Margaret A. Palmer, Director, National Socio-Environmental Synthesis
Center and Professor, Department of Entomology, University of Maryland
Dr. Michael Hendryx, Professor of Applied Health Science, Indiana University

RE:

SMCRA Lands Unsuitable for Coal Mining Petition

CC:

Nelson Brooke, Black Warrior Riverkeeper

We appreciate this opportunity to share with the Alabama Surface Mining Commission
our expertise on the impacts of surface coal mining on water quality and ecological health.
We have researched this issue extensively over the last five years, and published
numerous papers on the topic. We have also each been involved in multiple court cases as
well as briefings of both state agency and U.S. congressional staff. Our work has been
concentrated in central Appalachia, but our findings are applicable to any surface
coalmines in which coal residues and rock overburden are placed directly within stream
channel networks, where coal derived sulfuric acid and soluble metals can be leached into
surface waters. We include our professional resumes as an attachment to this letter to
provide proof of our expertise.
All of the accumulating body of research on this topic demonstrates that surface coal
mining leads to severe, persistent and far-reaching degradation of water quality and
biodiversity. This conclusion is solidly grounded in the growing literature on this topic
and has been demonstrated in our own empirical work and published papers. We provide a
brief summary of the most relevant publications as an attachment to this letter along with
complete copies of each of those publications for your reference (APPENDIX 1).
The basic problem of surface coal mining is that it leaves behind coal residues mixed with
overburden, with all of this mineral material having vastly increased reactive surface areas
exposed to air and water. As rainfall percolates through this regarded and filled material it
picks up the sulfuric acid, selenium, soluble iron, manganese from the coal and weathers
tremendous quantities of buffering ions from the surrounding bed material. While the

resulting leachate may not be acidic due to internal buffering, it is saltier and laden with a
variety of trace metals that can be harmful for organisms and which entail more extensive
treatment to comply with drinking water standards. Because surface mines continue to
export these saline, metal rich waters for decades post reclamation (see US EPA 2011,
Lindberg et al. 2011, Bernhardt et al. 2012), each new mine contributes more salts and
metals on top of the already elevated background concentrations derived from historic
mines. The impacts of surface mines thus accumulate in a highly predictable manner as a
function of the total extent of surface mines.
Despite our extensive collective experience regarding permit applications in the coalfields
of West Virginia and Kentucky, the Shepherd’s Bend mine is the first mining permit
application that we have seen immediately adjacent to a public drinking water supply.
Given the extensive literature linking surface coal mining to a variety of human health
problems with enormous associated public health costs (see attached summary of this
literature, APPENDIX 2) such activity seems particularly ill advised.
We understand that the Surface Mining Commissions recently denied a request to
designate a 40,000 acre portion of the Mulberry Fork watershed as “lands unsuitable for
coal mining” to protect the drinking water supply for 200,000 residents of Birmingham,
Alabama. In their petition, two very important issues are raised (see p. 7)
“The first is, despite the extensive coal mining that has occurred in the area both
currently and historically, there has never been a comprehensive study of the
cumulative impacts of mining on source drinking water in the Mulberry Fork, nor any
meaningful consideration of how the operations of two (or even more) additional
mines will further contribute to these impacts. Just as importantly, there have never
been any scientific studies of how concentrated coal mining along the Mulberry Fork
may affect the health of those who live nearby or who rely on this intake for their
drinking water.”
We wholeheartedly support these critical points. In the absence of such study, we would
urge the commission to consider that recent efforts to complete this type of analysis in the
coalfields of Central Appalachia have discovered that the impacts of surface coal mining
are far more damaging and far more long-lasting than permit applicants would have one
believe.
Having read the May 2013 document in support of this decision, entitled Inventory of
Environmental, Economic and Coal Resources and Data for Evaluation of a Petition
to Designate Lands Adjacent to the Mulberry Fork of the Black Warrior River as
Unsuitable for Coal Minin it appears that the commission’s decision rests on several key
conclusions in the absence of the data necessary to draw those conclusions. Although
considerable energy was invested in preparing this report, it does not appear to represent a
serious effort to address the important questions being posed which are: How are existing
surface mines (both active and reclaimed) altering the water quality at the water intake
point? and, How will new mining activity in the contested area further alter water quality?
There cannot be any question that these proposed new coalmines will add mining derived
pollution to the Mulberry Fork, as that is the inevitable result of rainfall on active and

reclaimed coal mines and filled valleys alongside rivers. The question before the
commission should be the extent and the impact of that inevitable pollution increase.
We urge you to reconsider and reevaluate the following key statements in light of
available evidence.
The authors state on p. 17 “It can be seen from previous mining in this area as well as the
overburden data that the overburden material does not contain acid-or toxic forming
material that can lead to water quality problems.” This statement is not attached to any
citation or any reference to data, and no reference is made to the acid or toxic forming
material of the coal residue itself. In the decision document (Table 2 and figures 1, ) it is
clear that for multiple locations within the watershed, the average iron, manganese and
lead concentrations regularly exceed DWS limits, strong evidence that coal derived
pollutants are being generated and making their way into surface waters.
On p.22, the authors state “Generally pre-mining data will show lower conductivity than
during mining data. Specific Conductance is a measure of water’s ability to conduct an
electrical current. It can be used for approximating the total dissolved solids content of
water by testing the capacity to carry an electrical current (U.S. Geological Survey“Water Science School Glossary of Terms”). Post mining water quality trends show a
decrease in conductivity over time.” (emphasis added). No evidence is provided in
support of the statement that post mining water quality conductivity declines through time.
If true, this conclusion would contradict recent published research on the topic. Because
this flies in the face of what has been recently reported (US EPA 2011, Lindberg et al.
2011, Bernhardt et al. 2012) such a statement requires empirical support. No data are
shown and no citations are provided in support of this statement.
The same critique can be leveled at the next paragraph on p. 22 where the authors state
“The iron concentrations from surface water sites are generally less than 1.00 mg/l, and
mostly under 0.5 mg/l except for two sites on P-3860. The iron concentrations were high
prior to, and during mining, however the concentrations have significantly decreased
since reclamation activities have been implemented at this mine.” Again, this is
inconsistent with recent reports from central Appalachia and requires some empirical
proof.
A major point in the decision document is that the number of exceedances for Fe, Mn and
SO4 are similar between mined and unmined streams. The study authors declare that the
“unmined” stream category included some sites downstream of a reclaimed surface mine.
Since it has been shown that mining pollution from surface mines can persist without
decline for decades these sites should be eliminated from the comparison. If all the
exceedances reported for the unmined watersheds are from sites impacted by reclaimed
mines then the analysis is flawed. It is also disingenuous to compare the frequency of
exceedances rather than the absolute concentrations of these pollutants of interest.
The reporting of water chemistry analyses from streams within the lands unacceptable for
mining (LUM) area are not accompanied by any description of their watersheds and thus it

is difficult to draw strong conclusions from these data. It is clear from the NPDES permit
reporting that there is significant mining derived pollution entering streams, as the
conductivity data reported for these streams (beginning p. 265 of the Inventory document)
range between 173-3124 uMhos cm-1, while reference stream locations in the state are
typically much lower (95% CI 91 ± 4.5 uMhos cm-1)1. This sort of comparison between
state reference streams and pollutants of concern really ought to be done comprehensively
within the Mulberry Fork basin.
In light of these critiques, we would reiterate the petitioners’ request for a thorough
analysis of existing data. Although a large amount of water quality data is presented in the
Inventory document and Decision document the accompanying analysis is incomplete. It
would be the work of only a day or two to map the chemical records from EPA and state
databases onto the maps of mining for the watershed and to determine the extent to which
mining derived pollutants like sulfate, iron, manganese, selenium and mining pollutant
indicators such as elevated conductivity and alkalinity are predictable from the extent of
upstream mining. Such an analysis would provide the simplest and best tool for evaluating
the impact of expanding the mining footprint in the Mulberry Fork river and would be far
more useful than the current simple comparisons between mined and unmined watersheds.
The absence of such an obvious analysis, which could easily assess the impact of mining
in the basin, is troubling. It is clear that the water intake in question (BBWB) is already
frequently exceeding standards for both Al and Mn (Table 5, decision document). It is
highly likely that the frequency and duration of exceedance will increase with additional
mining immediately adjacent to the intake. It is also likely that additional constituents will
become problematic, as higher Sulfates and Fe concentrations are likely to occur based on
reported data from mined watersheds showing frequent high values of both constituents
(Table 6, decision document).
In short, extensive research conducted in the central Appalachians makes it very clear that
there are good reasons to be concerned about the water quality implications of surface
coalmines. Without similar research and evidence to the contrary, the citizens and
managers of Alabama would be prudent to assume that the same trends apply. The limited
time and evidence available to us in the preparation of this comment give us no reason to
conclude that the coal mines of Alabama are having markedly different impacts than the
coal mines of West Virginia or Kentucky.
Submitted respectfully.
Emily S. Bernhardt, Ph.D.,
Michael Hendryx, Ph.D.
Margaret A. Palmer, Ph.D.
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Figure 1 A map of the Mulberry Fork watershed (delineated in yellow) showing the
stream network (in blue) and permitted surface mines (in red). The water intake
station in question is indicated by the green dot. We estimate the area of the
watershed to be 2369 mi2 with mine permits encompassing 113 mi2 (or ~5%) of the
watershed area. Permit maps were obtained directly from the Alabama Surface
Mining Commission (http://www.surface-mining.state.al.us/page3.html). Watershed
boundaries and stream maps were obtained from the National Hydrography
Database.

Attachment 1: A summary of recent research on surface coal mining impacts on
surface water quality and biota
Literature Synthesis:
•

The first comprehensive report on the effects of surface coal mining together with
stream filling was the UE EPA’s 2005 Environmental Impact Statement. Despite
limited prior research on the topic, US EPA and USGS researchers clearly
documented higher conductivity and sulfate concentrations in streamwaters
directly downstream of mountaintop mines. The report found as well that streams
with high conductivity and high sulfate concentrations almost never supported
sensitive stream macroinvertebrates and that there was a consistent negative
relationship between conductivity and a variety of commonly used biological
indicators of water quality.

•

(Palmer et al. 2010 Science) Our analysis of state records found that WV streams
with high sulfate concentrations were also many times more likely to have high
concentrations of a variety of trace elements including selenium, a contaminant
with significant biological toxicity. In previous reports (especially the 2005
Environmental Impact Statement) sulfate concentrations above 50 mg L-1 were
acknowledged to result from coal mining, so in this study we used sulfate as a
proxy for mining impacts. This short review paper also highlighted new and
important research documenting significant public health problems in surface coal
mining counties in the region (see list of papers on this topic below).

•

The weight of evidence documenting the harmful effects of surface coal mining on
surface waters has accumulated through time with increased ability to map and
monitor surface mining impacts and monitoring of stream water quality and biota.
In 2011, we prepared a comprehensive literature review paper on the subject of the
effect of mountaintop mining on aquatic ecosystems of the Central Appalachians
(Bernhardt and Palmer 2011). We concluded that paper as follows:
“In summary, the environmental impacts of MTVFs in the Central Appalachians
are severe, large scale, and long lasting. In addition to the permanent burial and
loss of headwater streams directly impacted by mining, many additional river
miles are being degraded by the cumulative impacts of altered flows and
increased pollutant from both past and present mining activities in the region.
Whether or not individual component ions within mining-derived runoff reach
streamwater concentrations that are individually lethal or toxic to aquatic life,
the cumulative effect of elevated concentrations of multiple contaminants is
clearly associated with a substantial reduction in water quality and biological
integrity in streams and rivers below mine sites. All research to date indicates
that conductivity is a robust measure of the cumulative or additive impacts of the
elevated concentrations of multiple chemical stressors from mine sites that lead
to biological impairment of streams. Each constituent pollutant increases
conductivity and they may have additive or multiplicative ecological impacts. To

date, mitigation practices and restoration efforts have not been effective in
ameliorating water pollution from MTVF sites. Furthermore, efforts to reclaim
vegetation and restore the full diversity of plant species in mined watersheds
have not proved successful to date.”
•

Later that same year, the USEPA published a comprehensive report on the
environmental impacts of surface mining (US EPA 2011). Their report relied on
both published literature and analysis of government agency datasets. Their
conclusions mirrored our own. The major conclusions of the report are
summarized below:
o Section 8.2.1 Loss of Headwater Resources– more than 1900km of midAppalachian streams has been lost through burial
o Section 8.2.2 Impacts on Water Quality- Effluent waters below valley
fills were often alkaline and high in conductivity due to high concentrations
of SO42−, HCO3−, Ca2+, and Mg2+. Selenium and iron concentrations
were elevated below mines, with more than half of surveyed sites
exceeding the chronic AWQC for selenium.
o Section 8.2.3 Toxicity Impacts on Aquatic Organisms - Se
concentrations reported from waters in the study area were high enough to
warrant concern. Other toxicants were also high enough to warrant further
investigation. Fe and Mn deposits have been observed on
macroinvertebrates. Ni and Zn concentrations in sediments are higher than
empirical screening level values.
o Section 8.2.4 Impacts on Aquatic Ecosystems– all surveys reported
degraded biological conditions downstream of surface coal mines, with
both fish and macroinvertebrate communities being affected.
o Section 8.2.5 Cumulative Impacts of Multiple Mining Operations– the
EPA concluded that there had been too little work on cumulative impacts,
but cited a paper by Johnson et al. (2010) which found that conductivity in
large streams could be accurately predicted by the conductivity of
tributaries – suggesting that conductivity levels accumulate in concert with
an increasing proportion of mining.
o Section 8.2.6 Effectiveness of Mining Reclamation and Mitigation
Efforts The results of the water quality studies indicate that reclamation
efforts partially controlled the amount of soil erosion and fine sediments
transported downstream. However, there is no evidence that reclamation
efforts altered or reduced the ions or toxic chemicals downstream of valley
fills. Ion concentrations have either remained constant or increased over
time.

•

(Lindberg et al. 2011 Proceedings of the National Academy of Sciences)
Since 2010, Bernhardt together with a team of researchers from Duke University
has been intensively monitoring water quality in the Mud River as if flows
upstream of and then through the Hobet Mine complex. We find that while
conductivity is consistent with state reference streams and Se concentrations are
below detection upstream of the mine, the first mining impacted tributary raises the

conductivity of the Mud River above 500 µS and Se concentrations frequently
exceed the toxicity threshold of 5 µg/L below this confluence. By the time the 8th
mining impacted tributary enters the Mud River at the downstream end of the
Hobet mine complex, conductivity is always >1000 uS and Se concentrations are
2-4X the toxicity threshold. Several of the tributaries to the Mud River are actively
mined, and, contrary to suggestions that mining practices have significantly
improved, we find through monthly sampling of these tributaries that they always
have Se concentrations > 5 µg L-1 and conductivity >500µS. As a result the
amount of surface mining (both past and present) within the watershed explains
nearly all of the increase in streamwater conductivity, sulfate, selenium and a host
of trace elements concentrations as you move downstream in the Mud River.
•

(Bernhardt et al. 2012 Environmental Science and Technology reports our first
estimate of the cumulative impacts of surface coal mining on freshwaters
throughout heavily mined southern West Virginia. Using detailed maps of surface
mining activity throughout southern WV since the mid 1970’s together with
location-specific water quality and biological data from the WVDEP, Bernhardt
and colleagues found that the amount of mining in a streams watershed was the
single best predictor of surface water conductivity, sulfate concentrations, calcium
concentrations and magnesium concentrations. This variation in stream
conductivity or underlying ion concentrations explains nearly half of the observed
variation in the number of sensitive species of stream insects found across WV
streams. Generalized additive models were used to estimate the amount of
watershed mining, stream ionic strength, or sulfate concentrations beyond which
biological impairment (based on state biocriteria) is likely. We fi nd this threshold
is reached once surface coal mines occupy >5.4% of their contributing watershed
area, ionic strength exceeds 308 µ S cm−1 , or sulfate concentrations exceed 50 mg
L−1 . Signifi cant losses of many intolerant macroinvertebrate taxa occur when as
little as 2.2% of contributing catchments are mined.
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Attachment 2: Summaries of articles showing public health consequences of Appalachian
coal mining
(As of March 2013)
Prepared by Michael Hendryx, PhD
Executive Summary
Coal mining in Appalachia, especially in mountaintop mining areas of West Virginia and
other central Appalachia areas, is associated with a set of serious public health problems,
including:
• Higher cancer rates
• Higher heart and lung disease rates
• Higher kidney disease rates
• Higher rates of birth defects
• Higher levels of impaired functioning due to health problems
Data also show that the economic costs of health problems in Appalachian coal mining areas
are more than 5 times greater than the economic benefits from mining.
These health problems are partly due to disadvantages in mining areas such as poverty and
smoking. However, the pattern of results shows that:
• Health problems are present after statistical adjustment for age, smoking, obesity,
poverty, education, availability of doctors, and other risks
• Health problems are most severe in areas where amounts of mining are greatest
• Health problems in mountaintop mining areas are worsening in more recent years
versus earlier years
• Health problems are present for men, women and children and reflect more than
occupational exposure.
Dust collected from residential areas near mountaintop mining has been analyzed in the lab.
The dust contains primarily silica, sulfur, and organic carbon, with small amounts of
aluminum, iron, and many other trace elements. This evidence indicates that the elevated dust
originates from the surface mining sites. Laboratory animals that inhale MTM dust show
impaired vascular function.
Most recently, environmental data from mountaintop mining communities show evidence that
air and water quality are impaired in mining communities; and that the specific forms of
impairment are consistent with mountaintop mining activity (e.g. dust in communities
contains high levels of silica that seem to result from overburden removal.) Dust collected
from mountaintop mining communities has been shown to be toxic to animal tissues. These
studies have not yet been published but are going through the peer-review process.
Studies that directly measure environmental exposures for individual persons with biological
impacts for those same persons have not yet been conducted. However, the overall pattern of
results from this research, and from research conducted by other scientists, strongly suggests
that mountaintop mining is destructive of local environments in ways that impair human
health.

Summaries of research studies showing public health consequences of Appalachian
coal mining
(As of March 2013)
1) Hospitalization Patterns Associated with Appalachian
Coal Mining
In this study, researchers explored the relationship between quantity of coal mined in
counties and hospitalizations for “coal exposure sensitive” ailments (those linked with
coal mining in previous research) and “coal exposure insensitive” ailments (those that had
not been shown to be associated with coal mining). After controlling for other risk-factors
they found that hospitalization for Chronic Pulmonary Obstructive Disease (COPD) and
high blood pressure, both coal exposure sensitive conditions, were linked with quantity of
coal mined. The odds for a COPD hospitalization increased 1% for each 1462 tons of coal
mined, and the odds for a high blood pressure hospitalization increased 1% for each 1873
tons of coal mined.
2) Relations between Health Indicators and Residential Proximity to Coal Mining in
West Virginia
In this large survey study of West Virginia residents, researchers examined the
relationship between amounts of coal mined in an area, levels of self-reported health, and
rates of chronic disease conditions for residents. High levels of coal production were
found to be associated with worse health status and with higher rates of cardiopulmonary
disease, chronic obstructive pulmonary disease, high blood pressure, lung disease, and
kidney disease.
3) Mortality Rates in Appalachian Coal Mining Counties:
24 Years behind the Nation
Appalachia has higher rates of death than the rest of the country, and this study
investigated whether this trend was linked with the high rates of coal mining in this
region. It found that coal mining areas do indeed have higher mortality rates than both
other Appalachian counties and the rest of the country. The association between coal
mining and higher mortality rates remained even after controlling for other risk factors
such as smoking, poverty, education, rural-urban setting, and race/ethnicity. Mortality
rates present currently in mining counties lag 24 years behind the rates found in nonmining counties.
4) Lung Cancer Mortality is Elevated in Coal-Mining Areas of Appalachia
Researchers in this study examined nationwide data to test whether living in coal-mining
areas of Appalachia contributed to the higher rates of lung cancer deaths observed in
Appalachia relative to the rest of the nation. Results show that lung cancer death rates for
the years 2000—2004 are indeed higher in areas of heavy Appalachian coal mining even
after controlling for smoking, poverty, education, age, sex, race and other risk factors.
Higher mortality may be partly the result of exposure to environmental pollution
associated with the coal-mining industry.

5) Mortality from Heart, Respiratory, and Kidney Disease in Coal Mining Areas of
Appalachia
This study compared the mortality rates from heart, respiratory, and kidney disease in four
groups of counties: Appalachian counties with more than 4 million tons of coal mined
from 2000 to 2004; Appalachian counties with mining at less than 4 million tons; nonAppalachian counties with coal mining; and other non-coal mining counties across the
nation. For both males and females, mortality rates in Appalachian counties with the
highest level of coal mining were significantly higher relative to non-mining areas for
chronic heart, respiratory and kidney disease, but were not higher for acute forms of
illness.
6) Mortality in Appalachian Coal Mining Regions: the Value of Statistical Life Lost
Value of statistical life (VSL) is an estimate of the monetary value that society places on
an abstract (or statistical) human life. VSL estimates are used to help decide how to
allocate limited resources in order to maximize benefit to society, and are usually derived
from studies on how much people are willing to pay to avoid risks to their life and health.
This study found that, after other risk factors were controlled for, 2,347 to 2,889 yearly
excess deaths are associated with living in an area in Appalachia with coal mining.
Corresponding VSL estimates (which ranged from to $10.923 to $13.492 billion)
exceeded the economic contributions of the coal mining industry. When the data was
analyzed without controlling for other risk factors these numbers were much higher
(8,840- 10,923 excess deaths, translating to VSL estimates of $41.283 to $51.010 billion.)
The best point estimate for the mortality cost of Appalachian coal mining was $42 billion,
while the benefits of coal mining for Appalachia totaled only $8 billion.
7) Higher Coronary Heart Disease and Heart Attack Morbidity in Appalachian Coal
Mining Regions
This study tested whether self-reported cardiovascular disease rates were higher in
Appalachian coal mining counties compared to other Appalachian counties and counties
outside Appalachia with and without coal mining. Reported rates of cardiovascular
disease, angina or coronary heart disease and heart attack were found to be significantly
higher in Appalachian coal mining counties than in other counties. This trend was present
among both men and women and held true even when other relevant risk factors, such as
age and smoking rates, were controlled for. Cardiovascular diseases have been linked to
both air and water contamination in ways consistent with toxicants found in coal and coal
processing.
8) A Geographical Information System-Based Analysis of Cancer Mortality and
Population Exposure to Coal Mining Activities in West Virginia, United States of
America
This study used Geographical Information Systems (GIS) techniques to determine whether
there is a link between how close people live to coal mining activities and cancer mortality
rates. The results obtained from these techniques were contrasted with those from earlier
similar studies examining the relationship between tons of coal mined per county and
county cancer mortality rates. The GIS techniques yielded a stronger association between
coal mining and cancer death rates, even after controlling for smoking and age, suggesting

that where people live in proximity to mining, not just the county they live in, contributes
to cancer mortality.
9) Mountaintop Mining Consequences
This article, published in Science, discusses and summarizes the growing scientific
evidence for the negative impacts of mountaintop mining with valley fill (MTM/VF). In
this practice, upper elevation forests are cleared and stripped of topsoil, and explosives are
used to break up rocks to get at buried coal. Extra rock is pushed into neighboring valleys,
where it buries existing streams. Analyses of current studies and new water-quality data
from West Virginia streams reveal that MTM/VF causes serious damage to the
environment that cannot be repaired. Published studies also suggest strongly that human
health is being negatively affected by such activities.
10) Residence in Coal-Mining Areas and Low Birth-Weight Outcomes
This study investigated whether mothers living in coal-mining areas were at greater risk
for giving birth to babies with low birth-weights. After adjusting for other factors that
influence birth-weight, there was a 16% higher risk of a low birth weight infant in areas
with high mining levels, and a 14% higher risk in areas with lower mining levels, as
compared to areas with no mining.
11) A Comparative Analysis of Health-Related Quality of Life for Residents of U.S.
Counties with and without Coal Mining
This study compared health-related quality of life (HRQOL) in mining and
non-mining counties in and out of Appalachia. Residents of coal-mining counties reported
significantly fewer healthy days for both physical and mental health and poorer self-rated
health, as compared to U.S. non-mining counties, but disparities were greatest for people
living in Appalachian coal mining areas.
12) Learning Outcomes among Students in Relation to West Virginia Coal Mining:
an Environmental “Riskscape” Approach
To evaluate the impact of coal mining environment on the cognitive development of West
Virginia children, this study examined pass rates on standardized school performance tests
in counties in West Virginia with and without coal mining. Pass rates for children in
schools in coal-mining counties versus non-coal mining counties were significantly lower
in all subject areas. Lower pass rates were partly related to socioeconomic disadvantage,
but remained significantly lower after controlling for county high school education rates,
percent of low-income students, percent of highly qualified teachers, number of students
tested, and county smoking rates.
13) Ecological Integrity Streams Related to Human Cancer Mortality Rates
Ecological integrity refers to a balanced community of organisms with healthy
composition, diversity, and functional organization. This study explored the relationship
between the ecological integrity of streams and human health. It found that lower
ecological integrity corresponded with higher overall rates of human cancer death and
higher mortality rates from digestive, respiratory, urinary, and breast cancer. Coal mining
was also linked with higher cancer mortality and low levels of environmental integrity.

14) Full Cost Accounting for the Life Cycle of Coal
This paper examines and summarizes the enormous body of research and information on
the harmful impact that the stages of the life-cycle of coal- extraction, transport,
processing, and combustion- have on health and the environment. It also considers the
costs of such damages, which are assumed by the U.S. public rather than coal companies
and amount to a third to over one-half of a trillion dollars annually. Accounting for the
damages conservatively doubles to triples the price of electricity from coal per kWh
generated, making wind, solar, and other forms of non-fossil fuel power generation, along
with investments in efficiency and electricity conservation methods, economically
competitive.
15) Health-Related Quality of Life among Central Appalachian Residents in
Mountaintop Mining Counties
Researchers in this study evaluated the health-related quality of life of residents in
mountaintop mining counties of Appalachia relative to residents of counties with other
types of mining and with no mining. People living in mountaintop mining counties
reported significantly more days of activity limitation (e.g. work loss days), poor physical
and mental health, and poor self-rated health compared to residents of the other two types
of counties. Results were similar among males and females and among people of different
ages. On average people in mountaintop mining areas experience four extra years of poor
lifetime health compared to non-mining residents.
16) Poverty and Mortality Disparities in Central Appalachia:
Mountaintop Mining and Environmental Justice
This study investigated whether people in mountaintop coal mining areas in Appalachia
experience greater rates of death and poverty as compared to inhabitants of other mining
areas or non-mining areas. The answer was yes: mountaintop mining areas had
significantly higher mortality rates, total poverty rates, and child poverty rates every year
(2000-2007) in comparison with other counties in the same states. For example, the child
poverty rate in 2007 was about 35% in mountaintop mining areas compared to 21% in
non-mining areas.
17) Chronic Cardiovascular Disease Mortality in Mountaintop Mining Areas of
Central Appalachian States
This study looked at whether chronic cardiovascular disease (CVD) death rates are higher
among people living in mountaintop mining (MTM) areas than among those in mining and
non-mining areas, and whether there is a relationship between rates of MTM surface
mining and CVD death levels. CVD mortality rates in MTM areas were found to be
significantly higher than those of other areas, and the greater the amount of surface mining
in an area, the higher the CVD death rates.
18) The Association between Mountaintop Mining and Birth Defects among Live
Births in Central Appalachia, 1996–2003
In this study birth defect rates in mountaintop coal mining areas in central Appalachia
were examined and compared to rates of birth defects in other coal mining areas and in
non-mining areas of central Appalachia. After controlling for relevant risk factors there

were 26% more birth defects in communities with mountaintop mining, as compared to
non-mining communities. In earlier years (1996-1999) the increased risk was 13% higher,
and grew more pronounced in recent years (2000-2003) to 42% higher. The mountaintop
mining effect was most pronounced for defects of the cardiovascular and respiratory
system, where the rate in more recent years was 181% higher than in non-mining areas.
19) Self-Reported Cancer Rates in Two Rural Areas of West Virginia with and
without Mountaintop Coal Mining
Researchers in this study conducted door-to-door health interviews in one rural
mountaintop mining area and in one rural non-mining area of West Virginia in order to
compare cancer rates in the two communities. Self-reported cancer rates were two times
higher in the mining versus the non-mining area after controlling for respondent age, sex,
smoking, occupational history, and family cancer history, indicating that mountaintop
mining is linked to increased community cancer risk.
20) Cancer Mortality Rates in Appalachian Mountaintop Mining Areas.
Researchers examined the association between cancer mortality rates in three types of
counties in central Appalachia: those with mountaintop coal mining (MTM), those with
other surface or underground mining, or those with no coal mining. County-level analyses
examined the association between age-adjusted cancer mortality rates and MTM mining
for two periods of time: 1999-2002 and 2003-2007. County-level covariates included
smoking, health care access, adult obesity, poverty, and education. Mortality rates for
leukemia and for lung, colon, and bladder cancer in MTM counties were significantly
greater than those in non-mining areas in 2003-2007 (lung cancer mortality rates were also
significantly greater than non-mining areas in 1999-2002). Kidney cancer mortality rates
in MTM areas were marginally significantly greater (p < .06) than those in non-mining
counties in 2003-2007. In conclusion, mortality rates from lung, colon, bladder, and
kidney cancer and leukemia are significantly associated with MTM mining areas (vs. nonmining counties) in 2003-2007. Results may indicate either that exposures to water and air
pollutants from MTM activity have accumulated, or that contamination in MTM counties
may have worsened in more recent years in conjunction with increases in the extent of this
activity.
21) Adult tooth loss for residents of US coal mining and Appalachian counties.
The authors compared rates of tooth loss between adult residents of Appalachian coal
mining areas and other areas of the nation after control for covariate risks. Residents of
Appalachian coal mining counties showed significantly elevated odds for any tooth loss,
and for greater tooth loss measured by a 4-level tooth-loss severity scale. Greater risk of
tooth loss among adult residents of Appalachian coal mining areas is present and is not
explained by differences in reported receipt of dental care, fluoridation rates, supply of
dentists or other behavioral or socioeconomic risks. Possible contributing factors include
mining-specific disparities related to access, behavior or environmental exposures.
22) Public Drinking Water Violations in Mountaintop Coal Mining Areas of West
Virginia, USA

Researchers analyzed the U.S. Environmental Protection Agency’s Safe Drinking Water
Information System to examine the number and type of public water treatment violations
in West Virginia for the years 2001–2009. Violations were compared between three
groups of water treatment facilities: those in counties with mountaintop coal mining (n =
161 facilities), coal mining other than mountaintop mining (n = 184 facilities), and with no
coal mining (n = 137 facilities). Adjusting statistically for system size and water source,
there were 73.0 violations per system in MTM areas, 16.7 violations per system in other
mining areas, and 10.2 violations per system in non-mining areas. Excess violations in
MTM counties were most often related to failure to conduct required sampling for organic
compounds. Complete sampling and reporting of public drinking water quality in MTM
areas is needed.
23) Air pollution particulate matter collected from an Appalachian mountaintop
mining site induces microvascular dysfunction
Samples of ambient dust were collected from outside residential areas near mountaintop
mining. The dust was analyzed for composition and used in a laboratory animal study.
The dust consisted largely of sulfur (38% by weight) and silicon (24%). Rats received a
dose of 300 µg of dust into their respiratory systems. The dust impaired normal
microvascular function; such impairment is known to be a risk in the development of
cardiovascular disease.
24) Personal and family health in rural areas of Kentucky with and without
mountaintop coal mining
A community-based participatory research study was implemented to collect information
from residents on health conditions and symptoms for themselves and other household
members in a rural mountaintop mining area compared to a rural non-mining area of
eastern Kentucky. A door-to-door health interview collected data from 952 adults.
Adjusting for covariates, significantly poorer health conditions were observed in the
mountaintop mining community on: self-rated health status, illness symptoms across
multiple organ systems, lifetime and current asthma, COPD, and hypertension.
Respondents in mountaintop mining communities were also significantly more likely to
report that household members had experienced serious illness, or had died from cancer in
the past five years.
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