
BEFORE THE ALABAMA SURFACE MINING COMMISSION 
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           ) 
           ) 
A Petition To Designate Lands Adjacent      ) 
To The Mulberry Fork        ) 
Of the Black Warrior River        )            
As Unsuitable For Coal Mining       ) 

) 
) 
) 
 

PETITION 
 
 Petitioner Black Warrior Riverkeeper (Riverkeeper), in accordance with Ala. Admin. 

Code r. 880-X-7A-.05, petitions the Alabama Surface Mining Commission (ASMC) to designate 

as lands unsuitable for surface coal mining operations the area encompassed by the proposed 

Shepherd Bend and Reed Minerals No. 5 mines that have not yet been issued an ASMC permit, 

an area encompassing approximately 2,241 acres.1

                                                           
1 This figure is calculated based upon the 1773 acres proposed for Shepherd Bend Mine (less the 38 acres that have 
been permitted previously) added to the 506 acres proposed for Reed No. 5 Mine. 

  These two mines represent an imminent 

threat to the source drinking water provided by the Mulberry Fork of the Black Warrior River 

and the ASMC should designate the areas as lands unsuitable for mining under Ala. Admin. 

Code r. 880-X-7A-.05.  In so doing, we also urge the ASMC to take up the larger issue of what 

other areas along the Mulberry Fork designated “Public Water Supply” should be protected by a 

lands unsuitable designation, as the identical facts which support the designation of Shepherd 

Bend and Reed No. 5 also support the designation of other lands that drain to the Mulberry Fork.  

Beyond the imminent threats of Shepherd Bend and Reed No. 5 mines, we propose that the 

ASMC also designate a larger area of the Mulberry Fork drainage that constitutes “Public Water 

Supply” as lands unsuitable for mining under Ala. Admin. Code r. 880-X-7A-.05.      
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I.  INTRODUCTION 

The proposed Shepherd Bend and Reed No. 5 mines are located on the Mulberry Fork of 

the Black Warrior River.  This portion of the Mulberry Fork is also the site of a primary drinking 

water intake for the Birmingham Water Works Board (BWWB).  Water discharged from the 

proposed Shepherd Bend Mine would enter the Mulberry Fork upstream, and across from, a 

BWWB surface water intake that serves approximately 200,000 people in the Birmingham area.  

Birmingham Water Works Board July 6, 2010 ASMC Comment Letter for Shepherd Bend Mine 

(Exhibit 1, incorporated here by reference in its entirety) at p. 1.  Water discharged from the 

proposed Reed No. 5 Mine will enter the Mulberry Fork upstream from the same surface water 

intake.  Birmingham Water Works Board August 9, 2011 ASMC Comment Letter for Reed No. 5 

Mine  (Exhibit 2, incorporated here by reference in its entirety) at p. 1.  The Mulberry Fork of the 

Black Warrior River is designated “Public Water Supply” from the junction of the Locust and 

Mulberry Forks past Burnt Cane Creek (9 miles below Cordova) all the way to Frog Ague Creek.  

See Ala. Admin. Code r. 335-6-11-.02.  

 On October 19, 2010 the ASMC issued Permit P-3945 to Shepherd Bend LLC.  

However, the only land potentially covered by the terms of that permit is the proposed mine’s 

first increment of 286 acres.  ASMC Permit P-3945 (Exhibit 3, incorporated here by reference in 

its entirety) at p. 1.  The permit area is further limited by permit condition #3, which states that 

until sufficient bond is posted for that entire first increment, the permit only covers the first 38 

acres for which Shepherd Bend LLC has posted bond.  Id. at p. 2.  According to an e-mail 

received from ASMC Director Dr. Randall Johnson on August 31, 2012, to date Shepherd Bend 

has not posted a performance bond beyond the proposed mine’s initial 38 acres.  Under the 

express terms of the permit, then, only these first 38 acres are actually covered by P-3945. 
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The bulk of the land and mineral rights for the proposed Shepherd Bend Mine are held by 

the University of Alabama.  As recently as September 4, 2012, Dr. Guy Bailey, University of 

Alabama President, stated the university has not been approached about leasing the land for 

mining and has no current plans to offer it for lease.  CBS 42 September 4, 2012 Interview.    No 

mining has occurred at Shepherd Bend.2

Birmingham Water Works Board July 6, 2010 ASMC Comment Letter for Shepherd Bend Mine 

(

 

The Reed No. 5 Mine permit application (P-3957) is pending and the public comment 

period ends on September 10, 2012.  A significant part of the mineral rights for Reed No. 5 Mine 

are owned by the City of Cordova’s Industrial Development Board.   

 According to the ASMC comments filed by the BWWB for the proposed Shepherd Bend 
Mine, 
 

[t]he proximity of the proposed mining operation to such a major municipal water 
supply is unprecedented to our knowledge, and represents an incompatible use.  
This operation could result in discharge of mining related pollutants directly to the 
intake.  The NPDES permit and this [ASMC] permit application do not appear to 
have adequately considered the drinking water use, and are wholly inadequate to 
protect the Board and its customers from many pollutants commonly associated 
with mining activities. 

   

Exhibit

                                                           
2 Both the ASMC and NPDES permits issued to Shepherd Bend LLC for the mine are subject of current litigation.  
The issuance of NPDES Permit No. 0079162 for Shepherd Bend Mine is being challenged in Black Warrior 
Riverkeeper v. Alabama Department of Environmental Management and Shepherd Bend LLC, (Ala. Civ. App. No. 
2110520).  The issuance of ASMC permit P-3945 is being challenged in The Water Works Board of the City of 
Birmingham v. the Alabama Surface Mining Commission and Shepherd Bend LLC (ASMC Division of Hearings and 
Appeals).    

 1) at p. 1.  Similarly, as stated in the BWWB’s ASMC comments for the proposed Reed 

No. 5 Mine, “[o]ur Mulberry Intake will be used to provide drinking water to the Birmingham 

Metropolitan Area for many years in the future and this mine would negatively impact the drinking 

water supply. Given what is at stake, we feel that this mining permit should not be issued.”   

http://www.cbs42.com/content/localnews/story/New-UA-President-meets-the-public/e6eJJ4EC8kGsEA5Y2fVTOA.cspx�


4 
 

Birmingham Water Works Board August 9, 2011 ASMC Comment Letter for Reed No. 5 Mine.  

(Exhibit

 The receiving waters for both proposed mines are considered source drinking water by 

the State’s Water Use Classifications (see generally Ala. Admin. Code r.335-6-10) as well as the 

BWWB.  State law also includes an anti-degradation policy, which is designed to maintain water 

quality to fully protect existing uses.  See Ala. Admin. Code r. 335-6-10-.04.  The BWWB’s 

public comments for the Reed No. 5 NPDES permit incorporate a Shepherd Bend December 

2010 PowerPoint presentation (Appendix D) which suggests that the Board deems the areas 

covered by both Shepherd Bend and Reed No. 5 mines to be “renewable resource lands in which 

the operations could result in a substantial loss or reduction of long range productivity of water 

supply. . . .”    ADEM Comment Letter (Exhibit 4) at p. 35.  Moreover, the BWWB also states 

that much of the Reed No. 5 Mine “falls within the Source Water Protection Area for the 

Mulberry Intake, located just downstream. This area defines the ‘critical, or special, area in the 

immediate vicinity of a surface water plant intake that is closely scrutinized for contaminant 

 2) at p. 1.  The BWWB’s NPDES permit comment letter for Reed No. 5 elaborates:        

[t]he proximity of the proposed mining operation to such a major municipal water 
supply intake poses a potential hazard to drinking water users.  The proposed 
permit appears to have been developed primarily from federal guidelines for coal 
mining operations.  These guidelines were developed for use in permitting typical 
mining operations across the entire nation, not for the circumstances where a 
surface mining operation would be conjoined with a major municipal water 
supply intake.  A review of these guidelines and their supporting documents 
reveals that protection of major public water supplies was not explicitly 
considered in their development.  The permit limits and monitoring requirements 
are wholly inadequate to protect the Board and its customers from many 
pollutants commonly associated with mining activities. 
 

Birmingham Water Works Board December 16, 2010 ADEM Comment Letter for Reed No. 5 

Mine.  (Exhibit 4, incorporated by reference in its entirety) at p. 1 (hereinafter ADEM Comment 

Letter). 
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sources.’”   Birmingham Water Works Board August 9, 2011 ASMC Comment Letter for Reed 

No. 5 Mine.  (Exhibit 2) at p. 2.  We assert that all of the area along the section of  the Mulberry 

Fork designated “Public Water Supply” should be considered part of the Source Water 

Protection Area.  

 In addition to the possible contamination of surface water flowing to the Mulberry Fork 

intake, the pollution of groundwater in the area of the proposed mines is also a major concern. 

The groundwater underlying the proposed Reed Minerals No. 5 mine is in direct 
hydraulic communication with surface water in the Mulberry Fork, which is 
designated for public water supply. Due to the nature of groundwater flow at this 
site, contaminants introduced to groundwater from mining operations will 
discharge to the Mulberry Fork. Further, the groundwater directly underlying the 
site is likely designated as an "Underground Source of Drinking Water" (USDW) 
by ADEM Admin. Code r. 335 Division 6 Regulations, defined as "an aquifer or 
portion thereof 1) which currently supplies drinking water for human 
consumption, or 2) in which the ground water contains fewer than 10,000 mg/L of 
total dissolved solids. 

Id. at p. 3.  We believe this to also be the case at Shepherd Bend Mine.  Whether by direct 

discharge to surface water or through infiltration into groundwater, surface coal mining in the 

areas of the proposed Shepherd Bend and Reed No. 5 mines (or elsewhere in the drainage) will 

substantially harm the source drinking water provided by the Mulberry Fork.   

  Independently, but also in view of the substantial concerns expressed by the BWWB, 

numerous individual residents and drinking water customers have expressed opposition to the 

location of surface coal mining operations in close proximity to source drinking water.  On 

behalf of their many residents served by the Mulberry Fork drinking water intake, the 

Birmingham City Council has passed unanimous resolutions opposing Shepherd Bend and Reed 

No. 5 mines.  See Exhibits 5 and 6.  The following organizations, groups and businesses have 

also expressed opposition to Shepherd Mine because of the impact it will have on source 
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drinking water and drinking water treatment: Alabama Environmental Council, Alabama Rivers 

Alliance, Avondale Brewing Company, Birmingham Audubon Society, Cahaba Brewing 

Company, Cahaba Riverkeeper, Cahaba River Society, Coalition of Alabama Students for the 

Environment, Choctawhatchee Riverkeeper, Citizens Opposed to Strip Mining on the Black 

Warrior River, Coosa Riverkeeper, enAct, Episcopal Diocese of Alabama's Task Force for the 

Stewardship of Creation, GASP, Glen Iris Neighborhood Association, Greater Birmingham 

Ministries, Green Initiative at UAB, Good People Brewing Company, Hurricane Creekkeeper, 

League of Women Voters of Alabama, Metro-Birmingham NAACP, Mobile Baykeeper, 

Montevallo Environmental Club, Occupy Birmingham, Patriots for Conservation, Restoring 

Eden at Samford, Southern Environmental Law Center, Tennessee Riverkeeper, UA ECo, UA 

NAACP, UA Student Government Association, UAB Student Government Association, 

Waterkeeper Alliance, and Wild South. 

 With respect to Reed No. 5 Mine, the following organizations, groups and businesses 

have expressed their opposition: Alabama Environmental Council, Alabama Rivers Alliance, 

Beth Maynor Young Conservation Photography, Birmingham Audubon Society, Birmingham 

City Council, Blue Horizon Enterprises, Coalition of Alabama Students for the Environment, 

Citizens Opposed to Strip Mining on the Black Warrior River, Coosa Riverkeeper, Friends of the 

Locust Fork River, Good People Brewing Company, Green Initiative at UAB, League of Women 

Voters: Birmingham Chapter, Montevallo Environmental Club, Occupy Birmingham, Patriots 

for Conservation, Public Health Student Association at UAB, Restoring Eden at Samford, 

Ruffner Mountain Nature Center, Sierra Club: Alabama Chapter, UA ECo, UAB Student 

Government Association, Tennessee Riverkeeper and Wild South. 
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 In addition to the specific concerns raised about the effect of coal mines which discharge 

to the Mulberry Fork and their demonstrated effect on source drinking water, this Petition also 

raises two other related and critical issues.  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.  It is past time for these kinds 

of studies to be conducted and incorporated in decisions about where and under what 

circumstances coal mining should occur along the Mulberry Fork when the integrity of source 

drinking water is at stake. 

The second related issue concerns the fact that, even if these mines are permitted with the 

best of regulatory intentions, permit exemptions exist which suspend supposedly protective 

permit limits in their entirety during certain rain events.  Unfortunately, there is no consideration 

or plan provided in the existing regulatory framework of how (when unregulated discharges or a 

catastrophic event occurs) source drinking water and public heath will be preserved and 

protected.                      

II. BACKGROUND 

Congress passed the Surface Mining Control and Reclamation Act of 1977 (SMCRA) (30 

U.S.C. § 1201 et seq.) to "establish a nationwide program to protect society and the environment 

from the adverse effects of surface coal mining operations." 30 U.S.C. § 1202(a).   SMCRA 

further provides that the Secretary of the Interior or the relevant state authority, depending on 
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which entity is responsible for the enforcement of SMCRA in the particular region, has 

discretion "[u]pon petition pursuant to subsection (c) of this section, [to] designate an area as 

unsuitable for all or certain surface coal mining," id. § 1272(a)(2), where surface mining 

• is incompatible with existing state or local land-use plans; 
• affects fragile or historic lands on which such operations could cause 

significant damage to important historical, cultural, scientific and 
aesthetic values and natural systems;  

• affects renewable resource lands (such as forest lands and farmland); 
or 

• affects natural hazard lands such as lands prone to earthquakes. 

30 U.S.C. § 1272(a)(3)(A)-(D).  On May 20, 1982, the ASMC achieved primacy under SMCRA 

and assumed responsibility for the regulation of coal mining operations in Alabama, including 

the process for delegating lands unsuitable for mining. 

The ASMC process for designating lands unsuitable for mining is codified at Ala. 

Admin. Code r. 880-X-7A-.01 through 880-X-7D-.11.  The ASMC must designate lands 

unsuitable for mining if “reclamation is not technologically and economically feasible under the 

Act.”  Ala. Admin. Code r. 880-X-7C-.04(1).  The ASMC may (but is not required to) designate 

an area if it meets certain other requirements.   Ala. Admin. Code r. 880-X-7C-.04(2).   

Specifically, areas that "affect renewable resource lands in which such operations could 

result in a substantial loss or reduction of long-range productivity of water supply" are eligible.  

See Ala. Admin. Code r. 880-X-7C-.04(2)(c).  ASMC regulations do not define “renewable 

resource lands” but regulations developed under SMCRA do.  They are “geographic areas which 

contribute significantly to the long-range productivity of water supply or of food or fiber 

products, such lands to include aquifers and aquifer recharge areas.”  30 C.F. R. § 762.5.  Courts 

have looked at protection of drinking water as a valid reason to consider the lands unsuitable 
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designation.  See, e.g., Pleasant City v. Ohio DNR, 617 N.E.2d 1103 (Ohio 1993); Appolo Fuels, 

Inc. v. US, 381 F. 3d 1338 (D.C. Cir. 2004).   

 The only areas potentially excluded from the lands unsuitable for mining petition process 

are lands covered by a permit or lands where, prior to the passage of SMCRA, significant legal or 

financial commitments had been made or actual mining was occurring.  See Ala. Admin. Code r. 

880-X-7C-.05(b).  There are no time limits specified for when a petition must be filed.  However, 

“[a]ny petitions received after the close of the public comment period on a permit application 

relating to the same permit area shall not prevent the State Regulatory Authority from issuing a 

decision on that permit application.”  Ala. Admin. Code r.  880-X-7D-.06(1)(g) (emphasis 

added).  Moreover, the ASMC “may return any petition received thereafter to the petitioner with 

a statement why the State Regulatory Authority cannot consider the petition.”  Id.  That suggests 

that the converse is also true: as long as a permit has not been issued that covers the lands at 

issue or the public comment period is open, a petition to designate lands unsuitable for mining 

may be timely filed. 

A petition to designate lands unsuitable for surface coal mining operations may be filed 

as a matter of right by “[a]ny person having an interest which is or may be adversely affected  . . 

. .”  Ala. Admin. Code r. 880-X-7D-.05(1).  This is the identical language that allows citizens to 

file public comments or request an informal conference on pending permit applications (which 

Riverkeeper has used extensively in the past).  See Ala. Admin. Code r. 880-X-8K-.05.2.(b) and 

880-X-8K-.05.3.  A petitioner is required only to provide  

(a) The location and size of the area covered by the petition; 
(b) Allegations of facts and supporting evidence which would tend to 

establish that the area is unsuitable for all or certain types of surface coal 
mining operations; 

(c) A description of how mining of the area has affected or may adversely 
affect people, land, air, water or other resources; 

http://scholar.google.com/scholar_case?case=16634326198071250891&q=APPOLO+FUELS,+INC.+v.+UNITED+STATES&hl=en&as_sdt=2,1&as_vis=1�
http://scholar.google.com/scholar_case?case=16634326198071250891&q=APPOLO+FUELS,+INC.+v.+UNITED+STATES&hl=en&as_sdt=2,1&as_vis=1�
http://scholar.google.com/scholar_case?case=16634326198071250891&q=APPOLO+FUELS,+INC.+v.+UNITED+STATES&hl=en&as_sdt=2,1&as_vis=1�
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(d)  The petitioner's name, address, and telephone number; and 
(e)  Identification of the petitioner's interest which is or may be adversely 

affected. 
 

Ala. Admin. Code r. 880-X-7D-.05(1). 

III. LOCATION AND SIZE OF THE PETITION AREA 

As stated previously, the Petition area includes those portions of the proposed Shepherd 

Bend and Reed No. 5 mines that are not covered by an ASMC permit, an area encompassing 

approximately 2,241 acres.  The location and size of each mine is depicted in the attached permit 

maps.  See Exhibit 7 (Shepherd Bend Mine Permit Map) and Exhibit 8 (Reed No. 5 Mine Permit 

Map).  But as stated previously and for the identical reasons, Petitioner believes that the ASMC 

should also consider other lands that similarly drain to the Mulberry Fork public water supply for 

the designation.  (Exhibit 9)  We have compiled a map as a minimum starting point to encompass 

the area that should be considered for a lands unsuitable designation.  However, we encourage 

the ASMC in evaluating our Petition to consult with the BWWB and other stakeholders to ensure 

that any such designation is properly inclusive of all lands that have the potential to affect the 

source water quality of the Mulberry Fork, even if they are not included on Petitioner’s Exhibit 

9. 3

IV. ALLEGATIONS OF FACT AND SUPPORTING EVIDENCE OF 

      

ADVERSE EFFECTS ON DRINKING WATER AND HUMAN HEALTH 
 

As proposed, Shepherd Bend and Reed No. 5 mines join a cluster of three other large coal 

mines on the Mulberry Fork that are reclaimed or currently in reclamation: Horse Creek Mine, 

                                                           
3 There are many existing, well-respected resources available to help in considering the protection of source drinking 
water.  For example, the Trust for Public Land is one such organization that has been at the forefront of developing 
plans for local communities that preserve land to ensure clean drinking water.  The Trust has compiled Protecting 
the Source, a handbook for source water protection, and also offers  many other resources in collaboration with 
national  and state partners .  
 
  

http://www.tpl.org/publications/books-reports/report-protecting-the-source.html�
http://www.tpl.org/publications/books-reports/report-protecting-the-source.html�
http://www.tpl.org/publications/books-reports/report-protecting-the-source.html�
http://www.tpl.org/research/land-water/�
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Red Star Mine and Quinton Mine.  Horse Creek Mine is just across the Mulberry Fork from the 

Reed No. 5 site, situated on the river’s edge and north of Horse Creek.  Red Star Mine is across 

the Mulberry Fork from Shepherd Bend, on the river’s edge just upstream and on the same side 

as the BWWB’s Mulberry Fork intake.  Shepherd Bend Mine is approximately 3 miles from 

Reed No. 5 at their closest points; the BWWB’s Mulberry Fork intake is about 5.4 miles 

downstream of the southernmost portion of Reed Mine No. 5.  Quinton Mine is to the east of the 

Mulberry Fork intake, southeast of Burnt Cane Creek, which enters the Mulberry Fork just 

downstream of the Mulberry Fork intake.  Despite the number of coal mines currently and 

historically on, or near, the Mulberry Fork, there are no peer-reviewed studies available which 

assess the cumulative impacts of these mines on source drinking water quality or public health.4

Goldhaber, et al., Dispersion of Arsenic from 

Arsenic-enriched Coal and Gold Ore in the Southern Appalachians

  

In addition to current mining, pre-SMCRA mine sites contribute many contaminants of concern 

to source water: acid mine drainage associated with these sites showed elevated concentrations 

of arsenic, iron, copper, zinc and selenium.  

 (1999). 

EPA observed in late 2010 that “[d]espite the amount of data Alabama has collected for 

Clean Water Act § 303(d) listing purposes, there is a scarcity of information available 

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.”  See EPA October 1, 

2010 Comment Letter (Exhibit 10) at p. 2.  Coal mining activities rank as the second largest 

source of impairment for stream miles in our state.  Id. (citing Table 2-7 of ADEM’s 2010 

Integrated Water Quality Monitoring and Assessment 305(b) Report).  Most coal mines 

                                                           
4 We understand that both ADEM (impacts of surface coal mining near wadeable streams in the coal-mining regions 
of Alabama) and EPA (surface mining impacts on drinking water in the Black Warrior basin) are engaged in studies 
that may represent a start to the process of assessing the impacts of surface mining on source water quality. 

http://wwwbrr.cr.usgs.gov/projects/GWC_chemtherm/FinalAbsPDF/goldhaber.pdf�
http://wwwbrr.cr.usgs.gov/projects/GWC_chemtherm/FinalAbsPDF/goldhaber.pdf�
http://wwwbrr.cr.usgs.gov/projects/GWC_chemtherm/FinalAbsPDF/goldhaber.pdf�
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discharge to rivers and streams yet remarkably “77% of Alabama’s rivers and streams have not 

been assessed for water quality purposes.”  Id.   

EPA conducted a recent study that found nine out of every ten streams downstream from 

surface mining operations were impaired based on a genus-level assessment of aquatic life.  

Downstream Effects of Mountaintop Coal Mining, Downstream Effects of Mountaintop Coal 

Mining.  Given the data available that conclusively ties coal mining to stream impairment, 

Alabama regulatory agencies can no longer turn a blind eye to this connection and must address 

the important question of how to protect source drinking water from the contamination caused by 

surface mining. 

Shepherd Bend and Reed No. 5 mines will both discharge immediately upstream of the 

BWWB’s Mulberry Fork drinking water intake.  According to evidence developed during the 

ADEM and ASMC permit comment process, both Shepherd Bend and Reed No. 5 mines have a 

high potential for “adverse impacts” to the Birmingham drinking water supply.  See Birmingham 

Water Works Board July 6, 2010 ASMC Comment Letter for Shepherd Bend Mine (Exhibit 1) at 

p. 1; Birmingham Water Works Board August 9, 2011 ASMC Comment Letter for Reed No. 5 

Mine.  (Exhibit 2) at p. 1.  As a result, many citizens, including Riverkeeper, have asked the 

ASMC not to permit these mines because (as the BWWB observes) surface mining operations 

and drinking water withdrawals are such incompatible uses. 

We are taking that request one step further and asking the ASMC to protect source 

drinking water and to demonstrate that, based on competent, scientifically sound data, that either 

safe, affordable drinking water and coal mining can coexist in close proximity (which we do not 

believe) or designate the lands covered by the proposed Shepherd Bend and Reed No. 5 mines, 

as well as the Mulberry Fork “Public Water Supply”  drainage area, as unsuitable for mining. 

http://www.bioone.org/doi/abs/10.1899/08-015.1�
http://www.bioone.org/doi/abs/10.1899/08-015.1�
http://www.bioone.org/doi/abs/10.1899/08-015.1�
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Individually, according to currently available science, mining in these areas will 

significantly degrade source water quality as it exists today.  Cumulatively, given the 

documented history of previous mining in the area, the permitting of these two (or any other) 

mines will push the source water quality of the Mulberry Fork into the red zone where the best 

case scenario is only that treatment costs will rise, which is an unacceptable outcome.  The worst 

case scenario is that a catastrophic pond or treatment failure, or even a substantial rain event, will 

contaminate source water and shut down an intake that serves 200,000 people.5

The Safe Drinking Water Act (SDWA) was established to protect the quality of drinking 

water in the U.S.  See 42 U.S.C. § 300f et seq. (1974).  The law, amended in 1986 and 1996, 

includes many provisions to protect drinking water and its sources.  Originally, the SDWA 

focused more on treatment as the primary means to keep drinking water safe.  Significantly, 

however, the 1996 amendments recognize and this Petition makes the case that source water and 

watershed protection must be an essential component of safe drinking water.

         

6

                                                           
5 The harm addressed by this Petition is not theoretical and could lead to the shutdown of the Mulberry Fork intake.  
For example, in late 2006 the BWWB began to note elevated levels of dangerous disinfection byproducts in 
Mulberry Fork source drinking water.  As a result, on November 1, 2006 the Mulberry Fork drinking water intake 
had to shut down completely.  In November 2007, sampling on the Mulberry Fork detected elevated levels of 
industrial bromide waste, which was the cause of the increase in the disinfection byproducts at the Western Filter 
Plant, located some 100 miles downstream from its source.  On May 21, 2007 (during drought conditions) the 
BWWB was finally able to turn the intake back on, after obtaining a court order that limited the loading of bromide 
by the responsible industrial party.  Because of the drought, the BWWB could not meet the area’s drinking water 
needs without the restoration of the Mulberry Fork intake.   
 
6 Enforcement of an NPDES or ASMC permit, even if it were prompt and rigorous, does not adequately protect 
source drinking water, which is why Riverkeeper has filed the Petition.  Enforcement, typically after-the-fact 
remedies like fines and engineering fixes, may seek to correct the problem for the future but in no way can reverse 
the immediate harm to source water.  An illustrative and analogous example of this fact is the July 15, 2011 coal 
slurry spill at North River Underground Mine No. 1 located in Fayette and Tuscaloosa Counties, Alabama.  
Although not a surface mining operation, this spill dumped 600,000 to 1 million gallons of coal slurry containing 
elevated levels of suspended solids, arsenic and lead into tributaries of the North River upstream of Tuscaloosa’s 
drinking water.  This spill was far enough from the drinking water intake such that it did not cause direct harm; 
however, if a catastrophic event like this occurred at a surface mine in close proximity to the Mulberry Fork intake 
(even a much smaller magnitude spill), no amount of fines or fixes could protect the source drinking water, at least 
for the short term.    
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The SDWA authorizes EPA to establish minimum standards to protect tap water and 

requires all owners or operators of public water systems to comply with these standards.  Under 

this delegation of authority, EPA has established both primary (i.e., at the tap) and secondary 

(i.e., at the source) drinking water standards.  See 40 C.F.R. Parts 141 and 143.  The SDWA 

contains secondary maximum contaminant levels (MCLs) for total iron of 0.3 mg/L and total 

manganese of 0.050 mg/L.  40 C.F.R § 143.3.  Currently, the levels allowed by the proposed 

NPDES permits for both Shepherd Bend and Reed No. 5 mines are 10 times the MCL for iron 

and 40 times the MCL for manganese.   By comparison, the BWWB’s 2007 daily average raw 

water concentrations for iron and manganese at the Mulberry Fork’s Western Filtration Plant 

were 0.057 mg/L and 0.079, respectively.  See ADEM Comment Letter (Exhibit 4) at p. 2.  Thus, 

it is well documented that surface coal mining at Shepherd Bend and Reed No. 5 (or any other) 

mines will cause significant degradation of current source water quality. 

1. Contaminants Known to Be Present in Petition Area and Documented Effects 

Iron and manganese are known to cause serious aesthetic and treatment problems for 

drinking water.  Secondary limits established for iron and manganese are currently based on 

these aesthetic concerns only.  In higher concentrations, iron and manganese cause the following 

documented problems: 

• Staining: Iron and manganese stain laundry and water use fixtures. 
• Taste: Iron and manganese cause a metallic or vinyl type taste in the 

water.  They can combine with tea, coffee and alcohol to create an inky 
dark appearance and a harsh offensive taste.  Vegetables cooked in water 
with high iron can turn dark and look unappetizing.  

• Appearance: Iron and manganese will often appear as an oily, "crusty" 
sheen to the water's surface. 

• Sulfur Taste: The same conditions that liberate iron and manganese 
underground can liberate hydrogen sulfide from the soil or rock. 

• Clogging: Iron and manganese support the growth of iron and manganese 
bacteria, which can clog strainers, pumps, and valves. 
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See New Hampshire Department of Environmental Services Fact Sheet on Iron and Manganese.  

At present, EPA has not set health standards for either iron or manganese in drinking water; 

however, a health-based standard for manganese is possible in the future because manganese 

may affect neurological and muscle function in humans.  Id.  See also National Institute of 

Environmental Health Sciences “Manganese and Brain Damage,” (Manganese known to cause 

neurological effects following inhalation exposure, particularly in occupational settings, and 

there have been epidemiological studies that report adverse neurological effects following 

extended exposure to very high levels in drinking water, although the validity of these results 

may also be influenced by other factors). 

The BWWB states unequivocally that any increase in iron and manganese levels (as well 

as sediment) will lead to greater demands on treatment operations as well as increased treatment 

costs.  See ADEM Comment Letter (Exhibit 4) at p. 2.  “Costly operational changes to the 

treatment plant may be required if iron and manganese precipitation and subsequent reduction 

occurs in the raw water storage tanks or the sedimentation basins.”  Id.  Higher particle loading 

from total suspended solids, iron and manganese will require “additional operations and 

maintenance” at the water treatment plant as well as reduce the plant’s “overall treatment flow 

rating.”  Id.  These costs will be paid by consumers, not the mines which create or contribute to 

the problem. 

Total Suspended Solids (TSS) and total dissolved solids (TDS) are pollutant categories 

that are of utmost importance when considering permits for coal mines along “Public Water 

Supply” river segments.  ADEM’s Surface Water Quality Screening Assessment of the Cahaba 

and Black Warrior River Basins (2002)  ADEM’s Surface Water Quality Screening Assessment 

of the Cahaba and Black Warrior River Basins (2002)  demonstrates that this particular segment 

http://des.nh.gov/organization/commissioner/pip/factsheets/dwgb/documents/dwgb-3-8.pdf�
http://www.niehs.nih.gov/health/impacts/manganese/index.cfm�
http://www.niehs.nih.gov/health/impacts/manganese/index.cfm�
http://www.niehs.nih.gov/health/impacts/manganese/index.cfm�
http://adem.alabama.gov/programs/water/wqsurvey/2002CahabaBWRReport.pdf�
http://adem.alabama.gov/programs/water/wqsurvey/2002CahabaBWRReport.pdf�
http://adem.alabama.gov/programs/water/wqsurvey/2002CahabaBWRReport.pdf�
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of the Mulberry Fork is seriously at risk.  A review of the water quality assessment demonstrates 

major impairment from mining and sedimentation to the area of the Mulberry Fork designated 

“Public Water Supply.”  For instance, Appendix D of the document lists the impairment potential 

due to mining of the sub-watershed as “High.”  Appendix I of the document shows that this sub-

watershed carries the highest sediment load in terms of tons/per acre/per year in the entire 

Mulberry Fork watershed, and that the largest contributor of sediment is mined lands.  Appendix 

M indicates that the sub-watershed has higher concentrations of TDS than anywhere else in the 

Black Warrior River basin.   

   In addition to iron, manganese and sediment, there are many other contaminants of 

concern associated with coal that affect source water, drinking water quality and treatment costs.  

And while aesthetic issues of taste or economic issues of treatment costs are important for 

drinking water, these additional contaminants represent a potential danger to human health.  The 

BWWB points to arsenic (described by the USGS as “well above the average for all U.S. coal”) , 

sulfur, salinity, mercury, lead, zinc, copper and cadmium (among others) as elements that are 

associated with Alabama’s coal deposits, specifically those near the Mulberry Fork and the 

drinking water intake.  Id.  See also Coal Mine Drainage and Water Quality Study and Surface 

Water Quality Analysis (Exhibit 4, Appendices B and C) at pp. 14-30) (Coal samples taken in 

Mulberry Fork drainage area show relatively high concentrations of aluminum, arsenic, lead and 

mercury). 

It is well established that the Warrior Coal Field has locally elevated concentrations of 

mercury, as well as elevated levels of arsenic, molybdenum, selenium, copper and thallium.  See 

Gold, Dielhaber and Hatch, Modes of Occurrence of Other Trace Elements in Coals from the 

Warrior Field, Black Warrior Basin, Northwestern Alabama  (April 27, 2004) (incorporated here 

http://www.sciencedirect.com/science/article/pii/S0166516204000515�
http://www.sciencedirect.com/science/article/pii/S0166516204000515�
http://www.sciencedirect.com/science/article/pii/S0166516204000515�
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by reference in its entirety) (hereinafter Trace Elements in Coal).  The presence of these and 

other toxic elements associated with coal mining in an area where local residents get their 

drinking water (as well as swim, and fish) make it imperative that the ASMC carefully evaluate 

these areas for a possible designation as lands unsuitable for mining.  We believe that the only 

way to adequately protect both human health and the environment in these circumstances is to 

protect source drinking water prophylactically through a lands unsuitable designation.  

  If, as stated in Trace Elements in Coal, iron and manganese are present in concentrations 

that greatly exceed recommended levels for safe drinking water, it is also reasonable to expect 

that the other toxic pollutants associated with coal mine drainage may also be present at levels 

that are potentially dangerous to human health and water quality.  Sampling in the area of the 

two proposed mines performed by the BWWB’s engineering firm, Malcolm Pirnie, on two 

different occasions emphasizes this important point. 

Based on the [acid base accounting] tests, this coal bearing material is expected to 
generate acidic conditions.  As no reported natural neutralization potential exists 
in these samples, the acidic waters produced are likely runoff dumps during rain 
events . . . . 
 
Should acidic conditions become pervasive, these coal bearing materials are likely 
to leach metals into the environment, some at concentrations above current creek 
levels and various local and federal limits.  Based upon the [synthetic leaching 
tests] the metals of greatest concern are: aluminum, arsenic, iron, manganese and 
zinc. 

   

Coal Mine Drainage and Water Quality Study (Exhibit 4, Appendix B) at p. 19.  

Arsenic, lead and mercury in drinking water all pose significant human health risks.  If 

they increase in source drinking water, the BWWB is going to have to install additional 

treatment technology.  At the public hearing for Shepherd Bend Mine, Darryl R. Jones, the 

BWWB’s Assistant General Manager for Operations and Technical Services, voiced the concern 
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that in a worst case scenario, certain levels of certain pollutants might not even be treatable given 

existing equipment and that the intake would have to be shut down until proper equipment could 

be installed.  Mr. Jones also voiced the opinion that since 1989, the Mulberry Fork public 

drinking water was the most difficult source for the BWWB to treat due to multiple threats.  For 

those pollutants that can affect human health, their possible increase and an inability to treat 

them in the near term with current equipment and processes is alarming. 

The non-cancer effects of arsenic “can include thickening and discoloration of the skin, 

stomach pain, nausea, vomiting; diarrhea; numbness in hands and feet; partial paralysis; and 

blindness.   Arsenic has been linked to cancer of the bladder, lungs, skin, kidney, nasal passages, 

liver, and prostate.”  EPA: Arsenic in Drinking Water.  Arsenic in drinking water also increases 

mortality from cardiovascular and kidney disease.  See Meliker, et al., Arsenic in Drinking 

Water, etc (2007).  Lead in drinking water causes a variety of adverse health effects: 

[i]n babies and children, exposure to lead in drinking water above the action level 
can result in delays in physical and mental development, along with slight deficits 
in attention span and learning abilities. In adults, it can cause increases in blood 
pressure. Adults who drink this water over many years could develop kidney 
problems or high blood pressure. 
 

EPA: Lead in Drinking Water.  Mercury “well in excess of the maximum contaminant level for 

many years” can cause kidney damage.  EPA: Mercury in Drinking Water. 

Moreover, copper and selenium (also found in Warrior coal deposits) also pose health 

risks.  In the near term, copper in drinking water can cause gastrointestinal distress; in the long 

term, it can result in liver or kidney damage.   EPA: Drinking Water Contaminants.  Selenium 

can cause hair or fingernail loss, lead to numbness in the fingers or toes, and cause circulatory 

problems.  Id. 

http://water.epa.gov/lawsregs/rulesregs/sdwa/arsenic/index.cfm�
http://www.ehjournal.net/content/6/1/4�
http://www.ehjournal.net/content/6/1/4�
http://www.ehjournal.net/content/6/1/4�
http://water.epa.gov/drink/info/lead/index.cfm�
http://water.epa.gov/drink/contaminants/basicinformation/mercury.cfm#three�
http://water.epa.gov/drink/contaminants/index.cfm�
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Recent public health studies focusing on quantity of coal mined in a given area 

irrespective of mining type (surface or underground) have found a significant mining effect on 

increased risk of low-birthweight deliveries (Ahern et al.,2010) as well as health effects for 

adults in coal mining areas of Appalachia. See, e.g., Hendryx, et al., Mortality from heart, 

respiratory, and kidney disease in coal mining areas of Appalachia (2009); Hendryx, et al., A 

geographical information system-based analysis of cancer mortality and population exposure to 

coal mining activities in West Virginia (2010).  These studies identify a variety of environmental 

contributors to the problems studied, including increased ground and surface water pollution 

from mining. 

While these cited studies have focus on central Appalachia, it is reasonable to conclude 

that some of these same health effects may also be present in southern Appalachia.  Although 

Alabama has been excluded from the defined six-state “Appalachian region” by EPA, EPA 

Region 4 has recently indicated in another context that some of the same types of mining 

concerns identified in the defined “Appalachian region” are also at issue in Alabama.  See, e.g., 

December 17, 2010 EPA Letter to the U.S. Army Corps of Engineers in re: Swann’s Crossing 

Mine (Tuscaloosa County, Alabama); February 23, 2011 EPA Letter to the U.S. Army Corps of 

Engineers in re: Reese’s Branch Mine No. 2 (Walker County, Alabama); February 24, 2011 EPA 

Letter to the U.S. Army Corps of Engineers in re: Cedar Lake Mining (Blount County, Alabama). 

 The northern 37 counties of Alabama have long been considered part of the Appalachian 

region by the federal Appalachian Region Commission.  Moreover, along with Tennessee and 

Kentucky, the Black Warrior River watershed (and much of Alabama’s coal) is contained in 

Eco-region 68; the state of Alabama actually produces nearly seven times the amount of coal 

http://www.ohvec.org/issues/mountaintop_removal/articles/health/iaoeh_paper.pdf�
http://www.ohvec.org/issues/mountaintop_removal/articles/health/iaoeh_paper.pdf�
http://www.ohvec.org/issues/mountaintop_removal/articles/health/iaoeh_paper.pdf�
http://crmw.net/files/Hendryx_et_al_A%20GIS-based_analysis_of_cancer_mortality_2010.pdf�
http://crmw.net/files/Hendryx_et_al_A%20GIS-based_analysis_of_cancer_mortality_2010.pdf�
http://crmw.net/files/Hendryx_et_al_A%20GIS-based_analysis_of_cancer_mortality_2010.pdf�
http://crmw.net/files/Hendryx_et_al_A%20GIS-based_analysis_of_cancer_mortality_2010.pdf�
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produced by the Appalachian state of Tennessee.7

2008-09 Appalachian Region Coal 

Production

  Alabama coal mines produced 20.6 million 

tons of coal in 2008 (1.8% of the U.S. total).  Similarly, coal production statistics and reports 

include Alabama in the Appalachian region.  See, e.g., 

. 

Although “mountaintop mining” may be different in scale in Alabama, the process 

whereby mountains and hills are blown up to expose coal seams; overburden is scraped and 

shaped into piles or deposited as fill in streams; and surface and groundwater are substantially 

disturbed to extract coal are essentially the same whether it occurs in central or southern 

Appalachia.8

                                                           
7 With 2.7 million tons of coal mined in 2008, Tennessee is one of the lesser coal mining states, making up only 
0.2% of U.S. coal production.  

  While it is not known whether some of the adverse health effects documented as a 

result of mining in central Appalachia are also present in Alabama, the conclusions reached in 

these peer-reviewed studies are extremely concerning.  In view of the similarities between 

surface mining in central and southern Appalachia, and the documented impact that the Shepherd 

Bend and Reed No. 5 mines would have on source drinking water, it would be reckless to permit 

these operations without assessing what the human health and drinking water impacts will be.  

Unless the ASMC can scientifically establish that surface mining can occur in such close 

proximity to source drinking water with no demonstrable adverse health effects, the lands 

covered by the proposed Shepherd Bend and Reed No. 5 mines as well as the Mulberry Fork 

drainage, should be designated as unsuitable for mining. 

2008 Coal Production Statistics for Alabama and Tennessee. 
   
8 Mountaintop mining creates large-scale impairment of surface water and groundwater.  (Palmer et al., 2010; 
Ghose, 2007; McAuley and Kozar, 2006; Hitt and Hendryx, 2010; U.S. Department of Labor, 2010).  Some 
chemicals associated with the processes (such as mercury, lead, arsenic, selenium, cadmium, chromium, iron and 
manganese) which are also present in the Warrior Coal Field (and specifically, the Shepherd Bend, Reed No. 5 and 
Mulberry Fork drainage areas) have been shown in animal and/or human studies to pose adverse developmental or 
reproductive risks (Agency for Toxic Substances and Disease Registry, 2010). 
 

http://www.eia.doe.gov/cneaf/coal/page/acr/acr.pdf�
http://www.eia.doe.gov/cneaf/coal/page/acr/acr.pdf�
http://coaldiver.org/coal-diver/Southern-Appalachia.�
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2. Precipitation Event Exemptions and Possible Catastrophic Failures 

The NPDES permits for both Shepherd Bend and Reed No. 5 mines contain manganese 

and precipitation event exemptions, which have the demonstrated potential to “swallow the rule” 

of the express permit limitations that are supposedly in place to protect source drinking water at 

Shepherd Bend and Reed No. 5 mines.  The exemption states in pertinent part that  

any discharge or increase in the volume of a discharge which is caused by 
an applicable 24-hour precipitation event . . . and which occurs during or 
within 24-hours after such event may be exempt under the discharge 
limitations.   

The fact that the precipitation event exemption is based upon federal guidelines (40 

C.F.R. § 434.63) begs the question of whether the exemption is justified or protective of water 

quality where drinking water is concerned.  Much like the recommended NPDES permit limits, 

these exemptions were crafted with surface coal mining, not source drinking water, in mind.  In 

addition to being exempt from federal effluent guidelines, permit limits based upon the 

reasonable potential analysis are suspended and become “report only” if the precipitation 

exemption is invoked.  The only parameters that are potentially 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).  Particularly where source drinking water is 

concerned, precipitation event exemptions have the demonstrated potential to significantly 

degrade source water quality. 

Dr. Robert Angus, an emeritus biology professor at the University of Alabama at 

Birmingham, has testified that the past use of these exemptions for iron, manganese and TSS as 

well as the failure to impose limits for TDS, sulfate, chlorides, aluminum and other heavy metals 

at all have caused a violation of Alabama’s water quality standards.  See Affidavit of Dr. Robert 

Angus (Exhibit 11).  Dr. Angus also states that precipitation events carry the most potential for 
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harm in the receiving waters from a mine site. The stormwater leaving the site carries heavy 

metals and other toxic pollutants from mining activities—yet few, if any, limits are imposed if 

the precipitation exemption is invoked.  Id.  See also Affidavit of Warner Golden (Exhibit 12) 

(The exemption of discharges of iron, manganese and TSS in most precipitation events at 

Shepherd Bend Mine will cause a violation of water quality standards for the receiving waters 

because the discharges are not effectively treated or controlled). 

  The BWWB is similarly concerned about these exemptions and failures: 

[t]he NPDES Permit could allow large slugs of suspended solids to Mulberry 
Fork.  The permit included no limits for total suspended solids in stormwater 
runoff (only settleable solids), essentially allowing unlimited discharges of fine, 
non settleable suspended solids such as clays and fine silts.  Given the extreme 
land disturbance associated with surface mining---and high rate of erosion 
expected---this could allow large slugs of suspended solids in runoff from even 
small precipitation events.  This in turn could have deleterious effects on aquatic 
life and greatly increase solids removal costs in the water treatment plant. 

Of special concern is the potential for catastrophic movement of solids into the 
stream during large storm events, whether as the result of impoundment failure or 
precipitation-induced mass wastage of mining materials on high slopes.  The 
permit includes no limits on solids for 10-year storm events, essentially 
providing no protection from such events . . . . Catastrophic solids loading events 
could not only affect the water quality at the intake, it could endanger the intake 
itself by burial, clogging, or other damage.  

See ADEM Comment Letter (Exhibit 4) at p. 5.  The record establishes that Shepherd Bend and 

Reed No. 5 mines will significantly increase the loading of solids and contaminants to source 

drinking water and that the BWWB is concerned about its ability to treat these pollutants.  What 

is clearly missing from the record is how the ASMC will keep this increased loading from 

occurring or ensure that source drinking water will not decline significantly if these (or 

additional) mines are permitted in the Mulberry Fork drainage. 
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For the foreseeable future, coal mining will continue in the Black Warrior River basin.  

However, this accepted fact begs the question of whether it is sensible, appropriate or protective 

of the public health to locate coal mines in established source drinking water areas or at water 

intakes.  Given the known link between coal mining, stream impairment and possible adverse 

public health effects, the ASMC must carefully weigh and scientifically support putting coal 

mines on top of source drinking water.  Just as importantly, the ASMC must evaluate the public 

health consequences of such a choice.  When the ASMC does, the only appropriate outcome is to 

designate the areas covered by the Shepherd Bend and Reed No. 5 mines (as well as other lands 

that drain to the Mulberry Fork public water supply) as lands unsuitable for mining.     

V. PETIONER’S INTEREST THAT IS ADVERSELY AFFECTED  

Petitioner Black Warrior Riverkeeper, Inc. is an Alabama nonprofit membership 

corporation with over 2,000 members that is dedicated to the preservation, protection and 

defense of the Black Warrior River and its tributaries.  Riverkeeper actively supports effective 

implementation and enforcement of environmental laws, including SMCRA and the ASMC 

regulations, on behalf and for the benefit of its members, as well as all who use and enjoy the 

River. 

Many members of Riverkeeper use and value the Mulberry Fork of the Black Warrior 

River for drinking water, not to mention recreation (including but not limited to canoeing, 

kayaking, fishing, swimming, wildlife observation, nature and landscape observation and 

photography, and for aesthetic enjoyment).  Their use and enjoyment of the Mulberry Fork for 

drinking water will be adversely affected by the proposed Shepherd Bend and Reed No. 5 mines, 

(or any other mines on lands that drain to the Mulberry Fork public water supply).  They will use 

the Mulberry Fork less for drinking water if the water is degraded or not safe to drink.  If the 
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BWWB has to increase treatment or install new treatment technology as a result of the proposed 

Shepherd Bend and Reed No. 5 mines, these members of Riverkeeper (and the general public) 

may pay more for their drinking water.  If the ASMC protects source drinking water with a 

“lands unsuitable for mining designation,” members of Riverkeeper will rely on and enjoy the 

Mulberry Fork drinking water more in the future because they can be confident that the water is 

clean and safe to drink.  Moreover, they will not have to pay additional treatment costs. 

Members of Riverkeeper are among the 200,000 customers of the BWWB who use and 

value the Mulberry Fork intake for drinking water now and plan to do so in the future.  See 

Standing Affidavits (Exhibit 12).  They are representative of Riverkeeper members and the 

general public who rely on the BWWB’s Mulberry Fork intake for clean, safe and affordable 

drinking water.  If the ASMC does not designate the areas covered by the proposed Shepherd 

Bend and Reed No. 5 mines as well as the Mulberry Fork public water supply drainage as “lands 

unsuitable for mining,” their use and aesthetic enjoyment of the Mulberry Fork for drinking 

water will suffer and decline.  They will use and enjoy the Mulberry Fork intake more in the 

future (as well as pay less for drinking water) if the ASMC protects these areas as “lands 

unsuitable for mining.” 

VI. CONCLUSION 

The goal of this Petition is not to stop coal mining, but to protect an important resource: 

clean, safe and affordable drinking water.  The Birmingham region has invested substantially in 

the Mulberry Fork intake; it currently serves 200,000 of the BWWB’s 680,000 customers.  The 

drinking water supplied by the Mulberry Fork of the Black Warrior River represents a unique, 

site-specific resource with a value clearly superior to that of coal in these circumstances. 
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Regulatory permit challenges, although critically important to ensure that permits are 

drafted to be properly protective of water quality, present a somewhat imperfect means to protect 

drinking water.  The emphasis in those proceedings is whether the applicant meets minimal 

regulatory requirements for a permit, and they fail to effectively consider larger issues like 

cumulative effects or source drinking water protection.  By contrast, the lands unsuitable for 

mining process is comprehensive and preventative in nature; it is specifically designed to  protect 

valuable drinking water sources like the Mulberry Fork.  The ASMC must now directly consider 

the effect coal mining will have on the source water quality of the Mulberry Fork.  This segment 

is extraordinarily valuable to the Birmingham region, and the ASMC must determine whether, as 

this Petition asserts, surface coal mining in close proximity to the Mulberry Fork intake harms 

and devalues the river as a drinking water source.  As established by the Petition, the only logical 

and reasonable result is to designate as unsuitable for mining the areas covered by the Shepherd 

Bend and Reed No. 5 mines, as well as the identified Source Water Protection Area of the 

Mulberry Fork public water supply. 

Respectfully submitted, 

BLACK WARRIOR RIVERKEEPER 

 

 
Eva L. Dillard 
ASB-4118-A59E 
Attorney for Petitioner 
Black Warrior Riverkeeper, Inc. 
712 37th Street South 
Birmingham, AL 35222-3206 
(205) 458-0095 Office 
(205) 458-0094 Facsimile 
edillard@blackwarriorriver.org  
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August 9, 2011

Directors/Officers 

A. Jackie Robinson, III 
Chairman/President 

Sherry W. Lewis 
First Vice Chairman/ 
First Vice President 

RE: Reed Minerals No. 5 Mine 
ASMC Permit Application P3957 

 

Mac Underwood 
General Manager 

3600 First Avenue North, P. 0. Box 830110, Birmingham, Alabama 35283-0110 Phone 205-244-4000 Website: www.bwwsb.com 

T. M. Jones, P. E. 
Engineering and Maintenance 

Michael Johnson, C. P. A. 
finance and Administration 

Assistant 
General Managers 

Darryl R. Jones, P. E. 
Operations and Technical 

Services 

Anthony L. Barnes 
Second Vice Chairman/ 
Second Vice President 

David S. Herring 
Secretary-Treasurer 

Ann D. Florie 
Assistant Secretary-Treasurer 

Dear Dr. Johnson:

The Water Works Board of the City of Birmingham (Board) would like to 
provide the following comments regarding the permit application for the Reed 
Minerals No. 5 Mine (ASMC P3957) located in Walker County. Water 
discharged from this mining operation would enter the Mulberry Fork, 
upstream from one of our surface water intakes, the Mulberry Intake. The 
Mulberry Intake has been in operation since 1989 and, as one of the Board's 
water sources, serves approximately 200,000 people in the Birmingham area. 
The Board submitted comments to the Alabama Department of Environmental 
Management (ADEM) regarding the Reed Minerals No. 5 Mine NPDES 
permit. We are concerned that this proposed mine has the potential to 
adversely impact the Birmingham area drinking water. 

Our comments and requests for the permit application are summarized below: 

• Part II. Section E.2. - Geology states that "Chemical analyses 
conducted to identify acid-forming or toxic-forming zones shall be 
made on a representative number of samples of the overburden within 
the permit area." It appears that only Acid Base Accounting (ABA) 
analyses were run on lithologic samples. ABA does not evaluate 
potential for "toxic-forming" compounds such as enhanced leaching of 
metals of exposed overburden materials. Evaluation of toxic-forming 
compounds should be conducted for each lithologic zone sampled. 

• Part II Section F - Groundwater Hydrology indicates that the baseline 
groundwater quality investigation is not sufficient. In addition to pH, 
Iron, Manganese, Acidity, Alkalinity, and Sulfate, a number of 
constituents should be added to the Groundwater Monitoring 
Parameters in Section V of the Hydrologic Monitoring Plan including: 
Aluminum, Arsenic, Copper, Mercury, Antimony, Zinc, Chromium, 
and Lead. 

THE BIRMINGHAM Dr. Randall C. Johnson 
WATER WORKS BOARD Alabama Surface Mining Commission (ASMC)

P.O. Box 2390 
Jasper, AL 35502-2390 

http://www.bwwsb.com/
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• Part II Section G — Surface Water Hydrology incorrectly identifies the use classification of the 

Mulberry Fork as Fish and Wildlife only. The Mulberry Fork is classified for Public Water 
Supply from its junction with the Sipsey Fork, upstream of the proposed mine, to its junction 
with the Locust Fork, downstream of the proposed mine. In fact, much of the proposed mine 
area falls within the Source Water Protection Area for the Mulberry Intake, located just 
downstream. This area defines the "critical, or special, area in the immediate vicinity of a 
surface water plant intake that is closely scrutinized for contaminant sources." 

• Part II. Section H — Probable Hydrologic Consequences Determination. The proximity of the 
proposed mining operation to such a major municipal water supply intake represents an 
incompatible use. This operation could result in the discharge of mining related pollutants 
directly to the intake. The NPDES permit and this permit application do not appear to have 
adequately considered the drinking water use, and are wholly inadequate to protect the Board 
and its customers from many pollutants commonly associated with mining activities. The 
attached comments provided to ADEM concern the impact of the mining operation on the water 
supply. 

• No design information has been provided on the sedimentation ponds. These structures are the 
primary means of maintaining effluent water quality and should be carefully designed with 
respect to volume, dimensions, sediment storage, baffling, and structural integrity. These 
ponds, and other treatment systems, should be designed to the best available technology to 
prevent the additional contribution of settleable and suspended solids to the public water supply. 
Proposed sediment basin sizing in the applicant's NPDES permit filing does not meet ADEM's 
design guidance for sediment storage. We request that the ASMC, when reviewing the basin 
designs, increase the capacity of these structures. 

• Attachment II-I and III-A-3 The permit application makes reference to the possible use of 
chemical treatment to control pH, metals, TSS. It is highly recommended to implement 
chemical treatment measures and to include them in the facility design, along with 
plans/measures to determine appropriate dosing rates. Such measures require careful planning 
and should not be left as afterthought only to be hurriedly implemented in the event that major 
problems are discovered. 

• Sedimentation control structures are the primary control for surface waters leaving the property. 
These generally control the sediments, when well-designed, but may not reduce dissolved or 
ionic constituents that may be elevated due to mining activities. Constituents not controlled 
may include metals, explosive residue, sulfate from sulfide oxidation, etc. In addition, many 
trace contaminants in are not likely to be mitigated by settling ponds. 

• Attachment III-D - Hydrologic Monitoring Plan should be revised to include sampling and 
reporting of all parameters, even when precipitation event exemptions will be applied for with 
ADEM. Further, the monitoring plan should be expanded to include the following parameters, 
sampled monthly at groundwater monitoring wells, the outfalls, and receiving stream: k 

4 

e. 

AN\t* 
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Total Suspended Solids
Total Dissolved Solids or
Specific Conductance 

pH 
Temperature 

Rainfall 
Sulfate 

Antimony 
Bromide 
Benzene 
Toluene 

Acidity 
Alkalinity 

Aluminum (total)
Arsenic (total)

Cadmium (total)
Lead (total) 

Selenium (total)
Ethyl benzene

Xylene 
Lithium 

Molybdenum

Copper (total) 
Chromium (total)

Nickel (total) 
Iron (total) 

Manganese (total)
Mercury (total) 

Zinc (total) 
Pyritic Sulfur 

Strontium 
Turbidity 

Total Organic Carbon

cc: Mac Underwood, BWWB 
Patrick Flannelly, Malcolm Pirnie, Inc. 

3600 First Avenue North, P. 0. Box 830110, Birmingham, Alabama 35283-0110 Phone 205-244-4000 Website: www.bwwsb.com 

Darryl R. Jones, P. . 
Assistant General Manager 
Operations and Technical Services 

Very Truly Yours,

The groundwater underlying the proposed Reed Minerals No. 5 mine is in direct hydraulic 
communication with surface water in the Mulberry Fork, which is designated for public water 
supply. Due to the nature of groundwater flow at this site, contaminants introduced to 
groundwater from mining operations will discharge to the Mulberry Fork. Further, the 
groundwater directly underlying the site is likely designated as an "Underground Source of 
Drinking Water" (USDW) by ADEM Admin. Code r. 335 Division 6 Regulations, defined as 
"an aquifer or portion thereof 1) which currently supplies drinking water for human 
consumption, or 2) in which the ground water contains fewer than 10,000 mg/L of total 
dissolved solids." Baseline ground water sampling and well surveys (municipal and private) 
should be completed to determine if these criteria are met. 

Our Mulberry Intake will be used to provide drinking water to the Birmingham Metropolitan Area for 
many years in the future and this mine would negatively impact the drinking water supply. Given what 
is at stake, we feel that this mining permit should not be issued. If the permit is issued, we feel that all 
of the areas of concern noted above must be addressed in order for us to continue to provide the regions 
residents with safe drinking water at a reasonable price. 

Please email me at djones@bwwsb.com or call 205-244-4404 if you have any questions or comments. 

mailto:djones@bwwsb.com
http://www.bwwsb.com/
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3. Surface coal mining operations are restricted to those areas for which sufficient bond 

has been posted with ASMC.  On the date of issuance of this permit, bond was 
posted only for increment #1 consisting of 38 acres as defined on the permit map. 

 
4. No mining disturbance is to occur on any part of the permit on which legal "right of 

entry" has not been obtained.  When such rights are "pending" the applicant shall 
submit acceptable evidence, to the Director, that such rights have been obtained 
according to ASMC Regulation 880-X-8D-.07. 

 
5. No disturbance is to occur on any properties on which land use comments from legal 

owners of record are "pending" prior to the applicant providing acceptable 
comments. 

 
6. No disturbance is to occur in the 300' setback area to any occupied dwelling prior to 

the applicant providing acceptable evidence to ASMC of its having secured a waiver 
of each subject area signed by the owner of the dwelling. 

 
7. No mining disturbance shall occur within the l00' setback of any public road or the 

relocation of any public road prior to the applicant providing acceptable evidence, to 
the Director, of its having secured approval for a waiver from the appropriate 
jurisdictional authority and specific written waiver from ASMC. 

 
8. The permittee shall notify the ASMC and seek consultation with the US Fish and 

Wildlife Service if: 
 a. The permit is modified in any way that causes an effect on species or Critical 

Habitat listed under the Endangered Species Act of 1973. 
 b. New information reveals the operation may affect Federally protected species 

or designated Critical Habitat in a manner or extent not previously 
considered or 

 c. A new species is listed or Critical Habitat is designated under the Endangered 
Species Act that may be affected by the operation. 

 
9. The permittee shall contact the ASMC and consult with the Alabama Historic 

Preservation Officer if the permit is modified or if previously unknown 
archaeological or historic resources are discovered on the permit area.  Upon 
discovery of previously unknown artifacts or archaeological features the permittee 
shall cease operations until the Alabama Historic Preservation Officer approves 
resumption of operations. 

 
10. This permit is to allow for surface mining solely for the 286 acres contained within 

Section 2, Township 16 South, Range 6 West and Section 34 and 35, Township 15 
South, Range 6 West. 
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11. Every load of coal will be tarped and loads of coal and heavy equipment will not  

be transported from the mine between the hours of 6:45 to 8:00 a.m. or 3:00 to 
4:00 p.m., Monday through Friday, which is the time that school buses will be in 
the area. 

 
12. Applicable weight limits on the trucks hauling coal from the property will be strictly 

enforced by Shepherd Bend. 
 
13. Shepherd Bend will gate the access road to the property.  The gate will be locked 

when employees are not on site. 
 
14. If no speed limits are posted on public roads, the limit for paved roads is 45 MPH 

and on unpaved roads is 35 MPH. 
 
15. Supplemental Surface Water Monitoring: In addition to the requirements of the 

Hydrologic Monitoring Plan, the Permittee shall perform instream and outfall 
chemical monitoring for the following parameters: 
Parameters:  

 
Total Suspended Solids (TSS) (mg/L) 
Total Dissolved Solids (TDS) or 
Specific Conductance (μS/cm) 
pH (s.u.) 
Temperature (°C) 
Sulfate (mg/L) 
Acidity (mg/L) 
Alkalinity (mg/L) 
Aluminum – Total recoverable (μg/L) 
Arsenic – Total recoverable (μg/L) 
Cadmium – Total recoverable (μg/L) 
Lead – Total recoverable (μg/L) 
Copper – Total recoverable (μg/L) 
Chromium – Total recoverable (μg/L) 
Nickel - Total recoverable (μg/L) 
Iron - Total recoverable (μg/L) 
Manganese - Total recoverable (μg/L) 
Mercury  - Total recoverable (μg/L) 
Selenium - Total recoverable (μg/L) 
Zinc – Total recoverable (μg/L) 
Rainfall- inches (for the 24 hour period prior to the sample collection) 

 
 
Sampling Locations: 

 
Sediment basin outfalls once they are constructed and certified, downstream site 
432-005A, and upstream site 432-007 
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In-stream samples shall be collected as follows: if the depth of the receiving 
stream is less than ten feet, samples shall be collected mid-depth at the deepest 
point of the channel; if the depth of the receiving stream is equal to or greater than 
ten feet, samples shall be collected at a depth of five feet at the deepest point of 
the channel. 

 
Sampling Frequency: 

 
Supplemental sediment basin discharge and in-stream grab samples shall be 
collected and analyzed once per month for a minimum of 12 months.  If after 12 
months a parameter has shown no increase in concentration, monitoring of that 
parameter may be reduced to once per quarter (with the exception of iron, 
manganese, sulfates, conductivity, acidity, alkalinity, suspended solids, pH and 
flow).  The samples shall be collected during low or base flow conditions (not 
during or within 24 hours after a precipitation event). 

 
When an increment is eligible for a Phase I bond release, and supplemental data 
has shown no increase in a parameter for the drainage basin, supplemental 
monitoring of the basin may cease. 

 
Supplemental upstream and downstream samples shall be collected and analyzed 
once per month.  If all sediment basins have shown a year of no increase in 
concentration, the in-stream sampling may be reduced to once per quarter (with 
the exception of iron, manganese, sulfates, conductivity, acidity, alkalinity, 
suspended solids, pH and flow).   

 
At the time when all increments have received a Phase I bond release (excluding 
the incidental increment), supplemental monitoring in-stream may be reduced to 
once per year. 

 
Test Procedures: 
 
For the purpose of reporting and compliance, permittees shall use one of the 
following procedures: 

a. For parameters with an EPA established Minimum Level (ML), report the 
measured value if the analytical result is at or above the ML and report less 
than the ML for values below the ML. Test procedures for the analysis of 
pollutants shall conform to 40 CFR Part 136, guidelines published pursuant to 
Section 304(h) of the FWPCA, 33 U.S.C. Section 1314(h), and Standard 
Operating Procedures. If more than one method for analysis of a substance is 
approved for use, a method having a minimum level lower than the applicable 
water quality standard shall be used. If the minimum level of all methods is 
higher than the applicable water quality standard,  
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the method having the lowest minimum level shall be used and a report of less 
than the minimum level shall be reported and will constitute compliance, 
however should EPA approve a method with a lower minimum level during 
the term of this Permit the Permittee shall use the newly approved method. 

 
b. For pollutant parameters without an established ML, an interim ML may 
be utilized. The interim ML shall be calculated as 3.18 times the Method 
Detection Level (MDL) calculated pursuant to 40 CFR Part 136, Appendix B. 
The measured value should be reported if the analytical result is at or above 
the ML and less than the ML if the analytical result is below the ML.  

 
c. For parameters without an EPA established ML or interim ML, a report of 
less than the detection limit shall constitute compliance if the detection limit 
of all analytical methods is higher than the applicable water quality standard 
using the most sensitive EPA approved method. 

 
d. The applicable water quality standard for a parameter shall correspond to 
the designated use classification for the receiving stream.  If more than one 
use classification is designated, the lowest standard for a parameter will apply. 

 
Reporting: 

 
Supplemental surface water monitoring reports shall be submitted quarterly to the 
ASMC with the discharge monitoring reports (DMR’s).  The supplemental data 
shall be submitted electronically via cd-rom, email or any other acceptable 
electronic form. 

 
Remedial Action:  

 
Should monitoring indicate that any of the chemicals monitored have caused or 
contributed to a violation of Alabama's narrative or numeric water quality 
standards, the permittee shall: immediately notify the ASMC and ADEM; conduct 
an analysis of the reasons for the increasing trends and potential violations, and 
identify the corrective measures the permittee intends to take to reduce the 
discharge of the appropriate parameters.  The permittee shall implement those 
measures following written approval by the ASMC and ADEM. 

 
 
16. On the date of issuance of this permit, the NPDES permit issued by the Alabama 

Department of Environmental Management was under appeal to the 
Environmental Management Commission.  Should that permit be suspended, 
revoked or ruled null and void, Shepherd Bend, LLC shall immediately cease all 
mining activity on this site.  
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The Alabama Surface Mining Commission acting by and through its Director, hereby 
finds, on the basis of information set forth in the application or from information 
otherwise available, that -- 
 
1. The permit application is complete and accurate and the applicant has 

complied with all requirements of the Act and the regulatory program. 
 
2. The applicant has demonstrated that reclamation as required by the Act 

and the regulatory program can be accomplished under the reclamation 
plan contained in the permit application. 

 
3. The proposed permit area is: 
 

(a) Not within an area under study or administrative 
proceedings under a petition, filed pursuant to Chapter 880-
X-7 to have an area designated as unsuitable for surface 
coal mining operations; 

 
(b) Not within an area designated as unsuitable for mining 

pursuant to Chapter 880-X-7 or subject to the prohibitions 
or limitations of Section 880-X-7B.-06 and Section 880-X-
7B-.07 of this chapter; or 

 
4. For mining operations where the private mineral estate to be mined has 

been severed from the private surface estate, the applicant has submitted to 
the Regulatory Authority the documentation required under Section 880-
X-8D.07 and Section 880-X-8G-.07 of this chapter. 

 
5. The Regulatory Authority has made an assessment of the probable 

cumulative impacts of all anticipated coal mining on the hydrologic 
balance in the cumulative impact area and has determined that the 
proposed operation has been designed to prevent material damage to the 
hydrologic balance outside the permit area. 

 
6. The applicant has demonstrated that any existing structure will comply 

with Section 880-X-2B-.01, and the applicable performance standards of 
Chapter 3 or 10. 

 
7. The applicant has paid all reclamation fees from previous and existing 

operations as required by 30 C.F.R., Subchapter R. 
 
8. The applicant has satisfied the applicable requirements of Subchapter 880-

X-8J. 
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9. The applicant has, if applicable, satisfied the requirements for approval of 

a long-term, intensive agricultural, postmining land use, in accordance 
with the requirements of 880-X-l0C-.58(4) and 880-X-10D-.52(4). 

 
10. The operation will not affect the continued existence of endangered or 

threatened species, or result in destruction or adverse modification of their 
critical habitats, as determined under the Endangered Species Act of 1973 
(16 U.S.C. 1531 et seq.). 

 
11. The Regulatory Authority has taken into account the effect of the 

proposed permitting action on properties listed or eligible for listing on the 
National Register of Historic Places.  This finding is supported in part by 
inclusion of appropriate permit conditions or changes in the operation plan 
protecting historic resources, or a documented decision that the Regulatory 
Authority has determined that no additional protection measures are 
necessary. 

 
12. For a proposed remining operation where the applicant intends to reclaim 

in accordance with the requirements of Section 880-X-l0C-.56 or 880-X-
10D.-49, the site of the operation is a previously mined area as defined in 
Section 880-X-2A-.06. 

 
13. Surface coal mining and reclamation operations will not adversely affect a 

cemetery. 
 
14. After application approval but prior to issue of permit, ASMC 

reconsidered its approval, based on the compliance review required by 
Section 880-X-8K-.10(2)(a) in light of any new information submitted 
under 880-X-8D-.05(8). 

 
15. The applicant has submitted the performance bond or other equivalent 

guarantee required under Chapter 880-X-9 of the ASMC Rules prior to the 
issuance of the permit. 

 
16. For mining operations where a waiver is granted from the 100' setback from a 

public road according to 880-X-7B-.07, the interests of the public and affected 
landowners have been protected. 

 
17. The Regulatory Authority has taken into account the effect of the proposed 

permitting action on properties listed or eligible for listing on the National 
Register of Historic Places.  A site survey performed by P.E. Lamoreaux & 
Associates dated November 27, 2007, found no sites potentially eligible for listing 
on the National Register of Historic Places located on this proposed mine site.  



P-3945-64-15-S  PERMIT FINDINGS                                                        Page 3 of 41                                 

One cemetery was located within the area studied but not within the permit area.  
The State Historic Preservation Officer concurred with these findings by letter 
dated January 11, 2008.  This finding is supported in part by inclusion of 
appropriate permit conditions or changes in the operation plan protecting historic 
resources, or a documented decision that the Regulatory Authority has determined 
that no additional protection measures are necessary.  Concerns for unknown 
resources, which might be discovered during mining have been made conditions 
of the permit. 

 
18. The US Fish and Wildlife Service (FWS) provided comments dated December 4, 

2007 on the proposed operation.  The FWS identified several species of concern 
and requested that a site survey be performed.  A survey was performed by 
Yokely Environmental Consulting Service, which found none of those species.  
The FWS reviewed this survey and found no likely impacts to federally listed 
species.  By letter dated March 13, 2008 the FWS determined that no further 
Endangered Species Act consultation was necessary.  The US Army Corps of 
Engineers authorized the activities under this permit under Nationwide 21 permit 
number SAM-2008-457-HWI dated September 10, 2008.  The Corps suspended 
this permit on December 8, 2008; re-instated it on July 9, 2010; and extended it 
until 2012 by letter dated September 16, 2010.  The ADCNR provided comments 
dated November 16, 2007.  Concerns and recommendations of the ADCNR have 
been addressed in the permit.  The ASMC finds that the proposed operation will 
not jeopardize the continued existence of endangered or threatened species or 
critical habitat thereof. 

 
19. The proposed permit area is: 
 

a. Not within an area under study or administrative proceedings under a 
petition, filed pursuant to Chapter 880-X-7 to have an area designated as 
unsuitable for surface coal mining operations. 

b. Not within an area designated as unsuitable for mining pursuant to 
Chapter 880-X-7 or subject to the prohibitions or limitations of Section 
880-X-7B-.06 and Section 880-X-7B.-07 of this chapter. 

 
 

20.      FINDINGS IN RESPONSE TO PUBLIC COMMENTS 
 
An Informal public conference was held on August 19, 2010 in Sumiton, 
Alabama at Bevill State Community College. Those who attended the 
conference presented oral and written comments. The public also submitted 
written comments throughout the public comment period. Information 
submitted by the public has been considered in reviewing this permit 
application and will be addressed in these findings.  
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In review of an application for a permit or revision, the ASMC distributes 
various parts of the permit application to the review staff.  The review staff 
includes persons trained in various disciplines such as Biology, Geology, 
Hydrology, Engineering, Blasting and Subsidence.  In addition, input is 
solicited from external sources including the US Fish and Wildlife Service, 
US Army Corps of Engineers, Mine Safety and Health Administration, 
Alabama Historical Commission, Alabama Department of  
Environmental Management, Alabama Department of Conservation and 
Natural Resources, and various local and county governments in the locality 
of the mining operation.  
 
Transcripts of informal conferences and written comments are distributed to 
the review staff who consider the comments during the review process.  
 
 
Description of the Proposed Mining Operation 
 
 
The proposed Shepherd Bend Mine is located in Walker County Alabama. 
The mine area is located within the Mulberry Fork River drainage system. The 
mining operation involves the removal of coal by area surface mining 
methods using mobile equipment.  The total mine area under this permit is 
286 acres.   
 
ASMC regulations require a reclamation bond to be posted for each mining 
operation to cover the cost of reclamation should the operator default on its 
obligations under the permit. The operator has chosen to initiate mining on 
Increment I as identified on the permit map and operation plan. Increment I is 
composed of a total of 38 acres. Thirty-four acres are mining acres and 2 acres 
for sediment control pond and 2 acres is access/haulage road. The incidental 
acre includes a haul road and temporary basin #006. The highwall elimination 
portion of the bond is calculated using a worse case scenario; therefore the 
longest cut illustrated on the cut layout map is used for this particular amount. 
The maximum amount of exposed highwall was measured to be 2,200’ in 
length with an average height of 140’. Said numbers are entered into the 
highwall elimination equation, which result in the number of cubic yards of 
material that would eliminate the highwall. This number was calculated to be 
598,888 cubic yards. The bond rate used for drilling and shooting a highwall 
is $1.00 per cubic yard, resulting in a total highwall elimination cost of 
$598,888. 
 
Revegetation costs are based on a flat per acre rate, which is $800 per acre, 
this includes seed, fertilizer, mulch, etc. Grading costs are also based on a flat 
rate of $1,500 per-acre.  This includes all earth moving applications. Topsoil 
replacement rates are used when topsoil will be returned to the surface prior to 
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revegetation; this is a flat rate of $500 per acre. Haul roads are calculated on a 
per acre basis as well, $1,000 per acre is held for haul road reclamation, this 
includes the grading and revegetation of the road. Temporary water 
impoundments are bonded on a per structure basis, $20,000 per structure is 
held for temporary impoundments, this will be used to make any needed 
repairs to spillways, culverts, dams, etc.. Coal stockpiles are bonded on a flat 
per acre rate, which is $2,000 per acre. 
 
Unit costs for each variable associated with reclamation are constantly 
monitored to ensure current rates are mirrored in bonding. The final step in 
bonding is to apply a contractor profit and overhead margin of 15 percent to 
the subtotal of each bond.  
 
The total bond required for increment I is $825,801. Bonds for other 
increments will be calculated and posted as mining progresses. 
 
 
Many oral and written comments were received opposing the mining 
operation for a number of reasons.  These comments were against mining 
in general, expressed concerns over noise, dust, reduction in property 
values, and aesthetic impacts to name a few.  
 
Walker County does not have zoning ordinances.  The Alabama Surface 
Mining Commission is not empowered with the authority to determine what a 
landowner or lease holder may do with his or her property.  To the extent that 
impacts from mining operations are regulated by our agency, we will enforce 
those regulations.  
 
Several persons pointed out that during the public comment period the 
application contained deficiencies or was incomplete and should not have 
been placed on public notice. 
 
Prior to formal submission of a permit application, the ASMC performs an 
administrative completeness review to determine if the applicant has answered 
every part of the application.  The application does not have to be technically 
complete at this point. Alabama Administrative Code 880-X-8K-.02(a) states 
one of the major objectives of the public notice and participation requirements 
of the regulations is to “Provide for public participation in the review of 
applications and the issuance, or denial of permits;”  Alabama 
Administrative Code 880-X-8K-.05 (1) (a) Filing and Public Notice.; Provides 
that “Upon submission of an administratively complete application, an 
applicant for a permit, significant revision of a permit under Section 880-X-
8M-.06, or renewal of a permit under Section 880-X-8M-.07, shall place an 
advertisement in a local newspaper of general circulation in the locality of the 
proposed surface coal mining and reclamation operation at least once a week 
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for four consecutive weeks. A copy of the advertisement as it will appear in 
the newspaper shall be submitted with the permit application to the 
Regulatory Authority.” The regulations do not contemplate that the ASMC 
has reviewed the application and made a final determination on technical and 
legal compliance prior to the beginning of the public notice and participation 
process.  The regulations, in fact, provide for the public to play a role in the in 
the actual review process.  Concerns and deficiencies identified by the public 
play an important role in the technical review of the application.  The review 
process is complicated and involves the exchange of ideas, deficiencies, 
corrections, additions and changes to parts of the application between the 
applicant and the ASMC aided by input from the public and other state, local 
and federal agencies. Other state and federal agencies with authorization 
jurisdiction on a proposed mining operation must be made aware of the 
submission of an application through the public notice process so that the 
review by these agencies can be coordinated with that of the ASMC. It is 
often not possible for those agencies to finalize their authorization process 
until the ASMC is near completion of it is technical review.  Hence, some 
authorizations, such as those under the Clean Water Act may not be 
completed until the technical review and public notice process for the ASMC 
permit has been completed. These authorizations must be approved before the 
ASMC issues a permit. Throughout the review process for a permit 
application, changes and updates to a permit application are submitted to 
ASMC and included in the public review file at the ASMC office in Jasper, 
AL.  These changes are also posted on the ASMC website for public access.  
 
Several persons questioned the validity of the National Pollutant 
Discharge Elimination System (NPDES) permit issued by the Alabama 
Department of Environmental Management for this operation.  They 
noted a challenge of this permit is pending before the Alabama 
Environmental Management Commission. Some questioned the 
Memorandum of Understanding (MOU) between ASMC and ADEM 
which places responsibility for review of Pollution Abatement Plans 
(PAP) required under ADEM regulations for NPDES permits to ASMC 
and state that ASMC has no jurisdiction over Clean Water Act 
requirements.   
 
The NPDES permit issued by ADEM is under review by an Administrative 
Hearing Officer with that department.  NPDES permit AL0079162 was issued 
by ADEM 7/21/2008.  The permit is  valid  unless or until it is suspended or revoked 
by ADEM, the hearing officer, or a court of competent jurisdiction.   
 
ASMC and ADEM regulations both require submission of plans to minimize or 
prevent violation of the Clean Water Act and NPDES permit effluent limits.  The two 
agencies have had in place a working MOU since 1980 which defers review of 
Pollution Abatement Plans (PAPs) to ASMC in order to avoid duplication and to 
facilitate coordination between our agencies. Alabama Administrative Code 880X-
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10C-.13(5) requires that “Discharges of water from areas disturbed by mining 
activities shall be made in compliance with all applicable State and Federal 
water quality effluent limitation guidelines for coal mining.”  ASMC requires 
pollution control and abatement facilities to meet all applicable standards 
imposed by the NPDES permit.  ASMC also requires all discharges from the 
mine site to be tested and reported to ASMC.  ASMC performs monthly 
inspections of all mine sites and collects water samples from discharging 
facilities.  These samples are analyzed for the parameters set in the NPDES 
permit.  Any violations of effluent limits result in enforcement action against 
the permittee. These enforcement actions require corrective action, result in 
penalties in most cases, and can result in revocation of the ASMC permit.   
 
The portion of the ASMC permit application that corresponds to a PAP is the 
Part III. The PAP for this application proposes to use Best Management 
Practices (BMP’s) which include ponds, silt fences, hay bales, rock dams, 
diversions and sumps. 

 
 Best Management includes a wide range of measures and practices used to 

minimize pollution of surface water, air, land or ground water.  These 
measures and practices are more particularly described in the “Alabama 
Handbook for Erosion Control, Sediment Control and Stormwater 
Management on construction Sites and Urban Areas.” 

 
 Some BMP’s are simple and can be implemented easily while others are more 

elaborate and require extensive planning.  Numerous BMP’s are included in 
the usual reclamation process of grading, contouring and revegetation.  
Various BMP’s are used in construction, use, maintenance and removal of 
roads to minimize erosion, provide stability, minimize off-site siltation, 
minimize water pollution and provide dust control.  BMP’s are used to 
provide sediment control and minimize off-site siltation from small disturbed 
areas.  Large scale BMP’s, such as sedimentation ponds, are used to treat 
surface water runoff from large disturbed areas. 

 
 The Shepherd Bend Mine permit, Part III-B-2(a), requires areas disturbed by 

construction of impoundment to be seeded, fertilized and mulched to ensure 
that erosion is minimized.  Also, hay bales or riprap may be placed at the toe 
of the dam to aid in the control of erosion. 

 
 Road plans and Part III-B-5 specifications will use BMP’s, such as hay bale 

check dams, silt fencing and rock filter check dams to minimize erosion. 
 
 Also, BMP’s to be used to minimize off-site impacts include, but are not 

limited to:  (1) installation of culverts, (2) vegetation and stabilization of 
roadway slopes, (3) surfacing of roadway with durable non-toxic, non-acid 
forming material, (4) construction and stabilization of roadway ditches, (5) 
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dust control by periodic applications of water, chemical binders and/or other 
dust suppressants; and (6) sediment control by use of silt fence, rock check 
dams, hay bale berms, etc. in strategic locations to minimize off-site siltation.   

 
 The BMPs used to control and treat surface runoff from large disturbed areas 

are sedimentation ponds.  Sedimentation ponds are the best available 
technology to treat surface water runoff from large surface disturbances to 
minimize adverse impacts to the environment. 

    
 The specifics of the BMP plan for sedimentation ponds are included in Part 

III-B-2(a) of the permit application.  Site specific detail design plans have 
been submitted, revised and approved in Part III-B-2(a) for sedimentation 
ponds 005, 006, 007 and 008. 

 
 An NPDES permit was issued by the Alabama Department of Environmental 

Management for Shepherd Bend Mine on July 21, 2008 with an effective date 
of August 1, 2008.  ADEM made a determination during issuance of this 
NPDES permit that proposed control practices and effluent limitation 
requirements established for discharge from the Shepherd Bend Mine would 
be protective of water quality.  It is the responsibility of the ASMC reviewing 
engineer to ensure that appropriate BMP’s are proposed for various 
disturbance and that sedimentation ponds are designed to meet the more 
stringent applicable State or Federal effluent limitations and comply with 
either applicable regulatory requirements. 

 
 Provided that the operator complies with the surface water drainage control 

plan approved in the permit application, the proposed BMP,s should be 
adequate to protect streams in the area and not result in a violation of water 
quality standards.   
 
A person expressed concern of incremental wear and tear on roads and 
bridges from coal mining and haulage equipment. 
 
Heavy equipment and coal haulage vehicles damage roads.  Heavy trucks also 
damage interstate highways.  Coal severance tax revenue from this operation 
will be collected by the Alabama Department of Revenue.  A portion of that 
severance tax will be returned to Walker County to help maintain roads and 
bridges. 
 
 
Several persons expressed concern regarding adverse impact on air 
quality and its effect on public health. 
 
These concerns are primarily related to common dust caused by the mining 
operation and coal dust resulting from handling and transportation of coal.  
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The Mine Safety and Health Administration (MSHA) regulates dust, including 
coal dust, associated with the mining operation as it relates to protection of the 
mine workings. 
 
The engineering plan in the permit application, see Part III-B-5, includes 
provisions for control of dust from haul roads, primary roads and routes of 
travel in the mine area by periodic application of water, chemical binders, 
and/or other dust suppressants.  Provided that these measures are 
implemented, this should result in effective dust control for transportation 
facilities.  The ASMC does not regulate dust from vehicles on public roads. 
 
Several persons expressed concerns regarding the drainage control plan 
and design of sedimentation ponds.  The concerns expressed include:  (A) 
The sufficiency of the SedCad design program to prevent water quality 
violations; (B) Storm events greater than a 10-year/24-hour; (C) 
Chemical treatment; (D) Pond Safety Factors; (E) Sediment Storage 
Volumes. 
 
The general plan in Part III-B-2(a) of the permit application is intended to 
provide an overall drainage control plan for the entire permit area.  The 
emphasis in this plan is to determine the location and number of sedimentation 
ponds required to provide effective control of surface drainage from the 
disturbed area.  The general plan identifies any sedimentation pond proposed 
to remain as a permanent impoundment. 
 
The reviewer ensures that point sources are approved under the NPDES 
permit to correspond to the sedimentation pond location approved in the 
general plan.  Information required in this plan is general in nature and not 
intended to be detailed similar to that included in the detailed design plans.  
The general plan approved in Part III-B-2(a) of the permit application 
provides the minimum information required in rule 880-X-8F-.11 (1)(a). 
 
With regard to the SedCad analysis, storm events, TSS and SS, and pond 
safety factor, the Alabama Surface Mining Law and Regulations address the 
following: 
  
Rule 880-X-10C-.17(3)(a)3(iii) requires the ponds to contain or treat the 10-
year/24-hour event for sedimentation control. The NPDES permit as approved 
on July 21, 2008 requires the TSS discharge to be a daily maximum of 70 
mg/l for normal discharges.  The NPDES permit allows Precipitation Event 
Discharge Limitations caused by an applicable 24-hour event to be based on 
settleable solids of 0.5 ml/l.  The use of the SedCad design is the best 
available technology to predict the adequacy of the sedimentation ponds to 
meet the 0.5 ml/l settleable solids during the storm event. 
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TSS amounts for forest areas that have had timber cut indicate TSS greater 
than 70 mg/l without pond control. The use of sedimentation ponds will aid in 
the control of runoff at all phases of mining. 
 
Sediment storage volumes are not used to determine the settleable solids 
requirements in the design of the pond.  This volume is a “rule of thumb” 
amount as set by 0.1 Ac-ft. times the disturbed acres.  However, a smaller 
amount can be approved if the volume varies only slightly.   
 
In the case of pond 005, the sediment storage volume is 8.07 acre-feet instead 
of 10.0 acre-feet.  This equals to 0.09 acre-feet per disturbed acre instead of 
0.10 acre-feet. 
 
In regard to ponds 005 and 008, the design plans have been reviewed and the 
sediment storage volumes increased to 8.07 acre-feet and 9.6 acre-feet, 
respectfully. 
 
Pertaining to the safety factor requirements, rule 880-X-10C-.20(1)(d)2 
requires the pond to be designed for a minimum static safety factor of 1.3 at 
normal pool.  The pond detailed design plan as submitted for ponds 005, 006 
and 008 exceed this requirement with pond 005 having a safety factor of 
1.985.  Pond 007 did not require a stability analysis since the pond is incised.  
(all volume below normal ground elevation). 
 
The use of chemical treatment is discussed in Part III-A-7. 
 
The effluent limitation requirements for all surface water discharges are 
established by ADEM during issuance of the NPDES permit to be protective 
of water quality.  The NPDES permitting process establishes the location of 
point sources for discharge of drainage from the mine area.  The ASMC has 
the authority and responsibility to ensure that sedimentation ponds and/or 
other treatment facilities are located, designed, constructed and maintained to 
cause discharges to comply with applicable effluent limitations to protect 
water quality.  The ASMC ensures that sedimentation ponds and/or other 
treatment facilities are proposed at the location of the corresponding point 
sources approved by ADEM in the NPDES permit. 
 
ADEM has the lead role in protection of water quality in the state by 
establishing appropriate effluent limitations while the ASMC plays an 
important role in water quality by ensuring treatment facilities are designed, 
constructed and maintained to comply with approved NPDES effluent 
limitation.  The ASMC’s regular monitoring of water quality in the field and 
the agency’s review of hydrologic monitoring data submitted plays a 
significant role in protection of water quality. 
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The Memorandum of Understanding between ADEM and the ASMC was 
updated and executed on April 13, 2009.  This agreement outlines numerous 
areas of cooperation between ADEM and the ASMC to reduce duplicative 
efforts and to ensure compliance with the clean water act and the Alabama 
Surface Mining Control and Reclamation Act of 1981.  There is no need to 
give the task of reviewing pollution abatement plans back to ADEM because 
it would result in duplication of efforts. 

 
One person expressed concerns pertaining the disposal of debris, acid-
forming and toxic-forming materials and minerals constituting a fire 
hazard. 
 
Part III-A-5, attachment III-A-5 provides that any acid or toxic forming 
material are to be buried within the mine pit.  This burial area can vary in 
location depending on acid or toxic forming materials are encountered. 
 
If such material is found, the provision is to ensure that the material is buried  
ten feet above the maximum water table and covered with a minimum of four 
feet of material.  The attachment III-A-5 has been revised to add material 
constituting a fire hazard.  
 
Several persons pointed out that all of the property proposed to be mined 
was not under control of the permit applicant through lease or 
ownership. Several noted that the application stated that leases were 
“pending” where this was not the case. 

When initially submitted to ASMC, much of the area proposed to be mined 
was not under lease to, or ownership of, the applicant.  During the review 
period, the applicant obtained right to mine, both mineral and surface lands in 
Increment I, through deed or lease.  Documentation of this has been submitted 
to ASMC. The remaining uncontrolled property (mineral rights owned by 
Allendale Land Company) was deeded to Shepherd Bend LLC on 8/17/2010. 
There are various parcels of land in future mining increments that the 
applicant does not have right-to-mine authorization for.  Alabama 
Administrative Code 880-X-8D-.07 (1) requires that: “Each application shall 
contain a description of the documents upon which the applicant bases his or 
her legal right to enter and begin surface mining activities in the permit area 
and whether that right is the subject of pending litigation. The description 
shall identify those documents by type and date of execution, identify the 
specific lands to which the document pertains, and explain the legal rights 
claimed by the applicant.”  The ASMC interprets the words “enter and begin 
surface mining activities” to mean the mining increments initially under bond 
and on which activities will occur.  As of the date of this decision, all mineral 
and surface lands in Increment I are either under lease to, or ownership of, 
Shepherd Bend LLC. As a standard practice the ASMC places a condition on 



P-3945-64-15-S  PERMIT FINDINGS                                                        Page 12 of 41                               

every permit prohibiting the mining of property for which right-to-mine has 
not been obtained.  ASMC does not allow the bonding or authorize the 
disturbance of  mining increments which contain property on which the 
permittee has no right-to-mine.    

The use of the term “pending” to describe the status of right-to-mine on a 
parcel  does not mean that negotiations are on-going between a landowner and 
a mining company.  The ASMC recognizes that this simply means that the 
applicant does not currently have the right-to-mine.  Once a permit is issued 
by ASMC, the permittee is required to submit a copy of any lease or deed 
acquired after the fact.  Any landowner has the right to request that his or her 
property be removed from a proposed permit area prior to issuance of a 
permit.  The ASMC honors those requests. None of the property owners 
identified in the application have so requested.  

Several persons cited provisions of the Alabama Administrative Code 
880-X-7C-.04  which identifies criteria for designating lands as unsuitable 
for mining. These persons stated that the area proposed to be mined 
meets some of those criteria and should not be mined. 

The criteria identified under this regulation apply to the formal process of 
designating lands as unsuitable for mining in 880-X-7D.  This process must be 
initiated by petition to the ASMC by a person who has an interest, which is or 
may be adversely affected.  No such petition has been submitted to ASMC for 
properties in this permit application.  880-X-7B-.06 identifies areas on which 
mining is prohibited under the Alabama Code.  The lands contained in this 
permit application do not meet the criteria of lands where mining is prohibited 
under Alabama law. 

Several persons referenced a comprehensive plan developed by the City 
of Cordova and inferred that mining would be incompatible with that 
plan.   

The City of Cordova is located approximately 6 miles from the proposed mine 
site.  This land is not within the corporate limits of the city.  In an article 
published by the Birmingham News dated August 15, 2010, the Mayor of 
Cordova, Jack Scott was quoted as saying about the proposed mining 
operation “We support it….”, “It’ll have no effect but positive for Cordova” 

Several persons questioned whether studies had been performed for 
potential impact to endangered or threatened species and archaeologic 
and historic resources and cemeteries.  

An on site survey report, conducted in February 2008 by Yokely 
Environmental Consulting Service for potential threatened or endangered 
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species was submitted with the application. The US Fish and Wildlife Service 
reviewed this report and determined that no further consultation under the 
Endangered Species Act was required. A copy of the letter of this 
determination dated March 13, 2008 was included in the permit application.  

An archaeologic and historic resources site survey was performed by PE 
Lamareaux & Associates.  A copy of those survey reports dated November 27, 
2007 were included in the permit application.  No cemeteries or burial 
grounds were found on the proposed permit area. The State Historic 
Preservation Officer reviewed these reports and determined that the proposed 
mine would have no impact on cultural resources listed, or eligible for listing, 
on the National Register of Historic Places.  A copy of the letter of this 
determination dated January 11, 2008 was included in the permit application. 

Several persons questioned if the applicant had a valid authorization for 
the mining activities from the US Army Corps of Engineers (USACE). 
One person suggested that the USACE or ASMC should require this 
operation to apply for an Individual Permit under the Clean Water Act 
(CWA). One person noted that the Nationwide Permit 21 had been 
suspended for coal mine activities in Appalachia. 

USACE issued a Nationwide Permit 21(NW21) on September 10, 2008 for 
activities that would impact waters of the United States.  USACE has the sole 
authority for determining whether a propose activity should be authorized 
under a Nationwide Permit 21 or an Individual Permit under the CWA. 
USACE suspended that authorization by letter dated December 8, 2010 
because a permit application had not been filed with ASMC. USACE 
reinstated the Nationwide Permit 21 by letter dated July 9, 2010. USACE 
extended the term of the Nationwide Permit 21 from September 10, 2010 to 
March 18, 2012 by letter dated September 16, 2010.  Copies of these letters 
and authorizations were submitted in the permit application.  

USACE has proposed a suspension of use of the NW21 permit for 6 states in 
the Appalachian region.  Alabama is not one those states. 

One person cited information obtained from the Alabama Department of 
Industrial Relations (ADIR) concerning bond requirements, reclamation 
costs and bond forfeitures. 

The data cited applies to non-coal mining operations regulated by ADIR and 
do not apply to coal mining.  ASMC calculates bonds based on the cost it 
would incur in order to reclaim the mined area should the permittee forfeit its 
bonds. One citizen was concerned about the bonds and bonding system from 
the Surface Mining Commission. The citizen had a letter from the Alabama 
Department of Industrial Relations dated 2001 describing their bond rates. 
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The Alabama Department of Industrial Relations does not regulate or 
determine bond amounts for coal mining operations in the State of Alabama. 
The Alabama Surface Mining Commission regulates and determines bond 
amounts for coal mining operations. Said bond determinations are site specific 
and are composed of many variables. As for the Shepherd Bend Mine, 
increment I bond determination was calculated to be $825,801 for 38 acres. 
This comes to $21,731.60 per acre.   

One person disagreed with the adequacy of a 100 foot setback from the 
Mulberry Fork River.  

The 100 foot stream setback requirement is established under Alabama 
Administrative Code 880-X-10C-.28.  No disturbance related to mining under 
this permit will occur closer than 280 feet to Mulberry Fork River.  

One person raised the possibility of ethical concerns related to the 
ownership of Shepherd Bend, LLC and Drummond Company, CEO 
Garry N. Drummond and the University of Alabama Board of Trustees. 
Pointing out that Mr. Drummond once served on the Board of Trustees, 
he questioned the propriety of a possible leasing transaction between the 
University and Shepherd Bend, LLC.  

As of the date of this permit decision, no lease has been executed to allow the 
mining of property owned by the University of Alabama.  The University of 
Alabama follows the laws of the state of Alabama regarding contracts for 
lease or sale of property.  Such leases or sales would be subject to an open bid 
process.  Should Shepherd Bend, LLC not secure ownership or lease of any 
property within the mine permit area, the company will not be allowed to 
disturb that property. 

Several persons expressed confusion over the size of the mining operation 
proposed in the application submitted to ASMC.  Differences were cited 
in the acreage permitted under the NPDES  and the NW21 permits. 

The NPDES permit issued by ADEM covers a proposed mine area of 1773 
acres. The NW21 permit issued by the USACE covers an area of 306 acres. 

ASMC permit P-3945 is for a mine area of 286 acres.  The ASMC permit is 
the controlling authorization for this mining operation.  The discharge points 
for outfalls on this mine are also permitted under the NPDES permit.  
Activities that will impact Waters of the United States are the same as those 
authorized under the NW21 permit.  Any expansion of the mine area for this 
operation will require revision to the ASMC permit or application for a new 
permit.  
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Several persons expressed concern for danger to school buses and other 
traffic on public roads that will also be used for haulage of coal and 
equipment. 

The ASMC has determined through contact with the Walker County Board of 
Education that school buses travel on the county roads in the vicinity of the 
mine during the hours of 6:15 a.m. and 7:00 a.m. and between 4:00 p.m. and 
4:30 p.m.  ASMC has placed a condition on this permit prohibiting haulage of 
coal or mining equipment between those hours.   

ASMC has also determined that the speed limits on roads that are un-posted 
are 45 miles per hour for paved roads and 35 miles per hour on unpaved roads. 
ASMC has placed a condition on this permit that coal haulage and equipment 
haulage vehicles must observe these speed limits at a minimum and must 
reduce speed as necessary in consideration of driving or road conditions. 

Several persons submitted comments or voiced concerns over potential 
water quality issues related to mining.  These included the proximity of 
the Birmingham Water Works Board (BWWB) public water supply 
intake located on the Mulberry Fork River below the proposed mine site.  
 
Many of the concerns over the issuance of the Shepherd Bend Mine include 
the water quality in the Mulberry Fork of the Black Warrior River.  The 
greatest among these is the proximity of the Birmingham Water Works 
Mulberry Fork Intake pump, located over 4,500 feet from the southern most 
discharge basin of the permit.  Also there are concerns about ADEM (the 
Alabama Department of Environmental Management) and the ASMC 
pertaining to the NPDES permit.   
 
Additionally, there were concerns over well water loss and the potential for 
acid mine drainage.  These concerns will be addressed separately below. 
 
 
Failure to consider the appropriate water use classification.   
 
During the review process, it was noted that the only use classification of this 
portion of the river was for “Fish and Wildlife.”  At that time it was requested 
by deficiency letter that the use of the water be re-evaluated.  The 
classification was corrected to include “Public Water Supply.”   According to 
the ADEM map ‘Water Use Classifications for Interstate and Intrastate 
Waters’, Effective Date 1/12/2001 this portion of the Mulberry Fork is not 
designated as “Swimming and Other Whole Body Water Contact Sports.”   
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The NPDES permit provides little protection from post-mining impacts.  
 
Surface water and ground water will be sampled for the life of the mine, until 
final bond release.  Basins are sampled twice monthly until a Phase II bond 
release is approved.  Before a Phase II bond release of an increment can be 
approved, six months of consecutive water quality data is submitted to the 
ASMC for review. This includes the NPDES parameters, as well as any 
additional parameters the ASMC deemed necessary for monitoring.  If the 
basins are in compliance, and all other Phase II conditions are met, the bond 
release can be approved.   
 
Other conditions that are met at the time of a Phase II bond release include 
topsoil replacement completed and revegetation established as well as the land 
not contributing suspended solids to stream flow or runoff outside the permit 
area in excess of permit conditions. 
 
Birmingham Water Works Board Mulberry Fork Intake 
 
While the original NPDES permit shows a final basin discharge 800 feet from 
the Birmingham Water Works Mulberry Fork Intake, as it pertains to the 
ASMC permit the actual distance from the final discharge basin to the Intake 
is over 4,200 feet.   
 
Before this permit was submitted, baseline data was collected from four 
surface water sites.  Two were sampled upstream of the permit area, and two 
downstream of the permit area.  This included Barton Creek, an unnamed 
tributary to the Mulberry Fork, and the Mulberry Fork.  Regressions were run 
on the unnamed tributary to the Mulberry Fork, downstream, to predict quality 
at 2-year low flow, average flow and 2-year high flow events before mining, 
during mining and after mining.  The results of the regressions show pH, 
Specific Conductance, TSS, Fe (iron) and Mn (manganese) in compliance 
with EPA discharge limitations.   
 
In addition, a study by Malcolm Pirnie was submitted with a surface-water 
sampling plan to determine potential impacts of the mine near the Mulberry 
Intake.  This study utilized four locations sampled during a wet weather event, 
and a dry weather event in July and August of 2009.  The site chosen was the 
Horse Creek Mining, LLC, Horse Creek Mine, approximately 1.5 miles 
upstream of the Mulberry Intake.  The four sites were at the Mulberry Intake, 
800 feet downstream of the mine outfall, the mine outfall itself, and 800 feet 
upstream of the mine outfall.   
 
The laboratory analysis was performed at the Water Works Board Envirolab 
and the Alabama Power Company Laboratory.  The test analyzed 26 
parameters, including 10 metals run as soluble metals resulting in a total of 36 
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analyses.  The results show none of the constituents sampled at any of four 
sites were above the MCL (maximum contaminant level) for even drinking 
water standards.  The samples from the actual mine outfall showed elevated 
aluminum, iron, manganese, Total Organic Carbon and strontium, however 
these are not included in the Primary Drinking Water Standards list.  
Aluminum, iron, manganese and zinc are included on the Secondary Drinking 
Water Standards list, which are guidelines for contaminants that may cause 
cosmetic effects (such as skin or tooth discoloration) or aesthetic effects (such 
as taste, odor or color).  Downstream of the outfall the constituents were no 
longer elevated. 
 
Because the geology of the Horse Creek Mine and the Shepherd Bend mine 
are similar, and the study shows no contaminant from the outfall, or 
downstream of the mine site exceeding the Primary Drinking Water MCL, it 
is reasonable to conclude that if mining operations are conducted as regulated, 
there will be no elevated metals to ‘toxic’ levels.  Additionally the discharge 
has time and distance to allow for mixing with the full stream flow. 
 
Additionally, it was asked of a Water Works Board member at the informal 
conference if any adverse impacts had been seen from the Cherokee Mining, 
LLC, Red Star Mine.  This Mine is located directly across the Mulberry Fork 
from the Shepherd Bend Mine on the same side of the river as the Intake.  It is 
in the reclamation phase currently and is also located over 1/2 mile upstream 
of the Mulberry Intake.  The only problem identified was Bromine, which was 
traced back to the city of Arab, not a mining operation. 
 
Iron and manganese limits are not protective of drinking water uses.   
 
The NPDES permit limitations include daily average total iron concentrations 
of 3.0 mg/L and a daily average total manganese concentration of 2.0 mg/L.  
As the discharge from the mine site is not a drinking water source, a drinking 
water standard on mine discharge is not applicable.  Also, the mine discharge 
will co-mingle with water from the Mulberry Fork before flowing ½ mile 
downstream toward the Intake. 
 
The ability of the BWWBs existing treatment facilities to remove iron and 
manganese in the reduced state will be threatened.  
 
The limitations for iron and manganese are 3.0 mg/L and 2.0 mg/L 
respectively.  If these values are exceeded, treatment becomes necessary.  
With normal, compliant discharge, any iron or manganese will exist in an 
oxidized state, as the pH will be above 6.0 s.u.   
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The maximum pH limit under the NPDES permit is not protective of 
designated uses. The NPDES permit includes a provision that allows the 
maximum daily pH of 10.5 s.u.  
 
This provision is for treatment of manganese.  If manganese is non-compliant, 
the pH may be allowed to go up to 10.5 s.u. to precipitate manganese into the 
sediment control pond prior to discharge.  If this were to occur, the co-
mingling of the small amount of higher pH water with the near neutral water 
of the Mulberry Fork would immediately drop the pH to near neutral 
conditions. 
 
Discharges that result from Storm events have no metals limits. 
 
The NPDES permit includes storm precipitation event limitations.  A storm 
event of any size will wash down particulates all along the river edge, as well 
as from any disturbance in the rain area.  This is not unique to mining.  The 
alternative rainfall effluent limits are established in Federal Regulations for 
coal mine point source discharges. 
 
There are many concerns about ‘wastewater’ and ‘toxic pollutants’ being 
discharged into the Mulberry Fork.  
 
All drainage from the permit area must discharge through a certified basin.  
All basin discharges are sampled twice a month in accordance with the 
NPDES permit.  While the NPDES permit only requires certain parameters be 
monitored, additional monitoring can be required by this agency.  The ASMC 
has placed additional monitoring requirements on this permit for parameters 
that may affect the BWWB intake.  
 
The HMP indicates that the groundwater monitoring program is not 
sufficient and contaminants introduced to groundwater from mining 
operations will discharge to the Mulberry Fork. 
 
The HMP (Hydrologic Monitoring Plan) includes a monitoring well that will 
be monitored for the life of the mine.  This includes replacement if the well is 
destroyed.  Due to the hydrologic barrier of the Mulberry Fork, one down dip 
well is sufficient to characterize any changes in groundwater.  The same 
hydrology exists across the river at the Red Star Mine, which has not had an 
adverse effect on the Mulberry Fork Intake.  Like the surface water, any 
groundwater that contributes to the base flow of the Mulberry Fork will be 
commingled with existing surface water, and any increase in mineralization 
will be diluted upon discharge. 
 
 



P-3945-64-15-S  PERMIT FINDINGS                                                        Page 19 of 41                               

Groundwater directly underlying the site is designated as an 
“Underground Source of Drinking Water.” 
 
Research with several departments at ADEM resulted in no evidence that this 
area is designated as an Underground Source of Drinking Water.  Due to the 
nature of the Pottsville Formation (fractured with limited extent), a significant 
supply of groundwater (capable of providing a public water supply) is not 
likely in this area.  The same constituents that would enter the surface water 
system would infiltrate into the groundwater system, and it has been shown 
that there is little possibility of toxic metal introduction into the system. 
 
The locks and dams upstream cause the river to flow backwards.   
 
An investigation into the location of locks and dams on the Black Warrior 
River show no locks and dams upstream of this permit area.  The closest lock 
and dam is the John Hollis Bankhead lock and dam, located approximately 10 
miles downstream after the confluence of the Mulberry Fork and Locust Fork 
Rivers. 
 
Private Wells may be adversely impacted 
   
A well inventory was conducted within a ½ mile radius of the permit area.  
There were no residences relying solely on a groundwater well for domestic 
use.  All the residences in the ½ mile area have municipal water as their 
domestic source.  Generally in the Pottsville Formation of the Warrior Coal 
Basin, groundwater occurs along fractures, joints and bedding planes.  
Recharge is primarily by the infiltration of rainfall, which is transmitted 
downward through the soil and weathered rock into the formation.  Also, the 
Pottsville Formation tends to have aquifers of only local extent, and as such 
large supplies of groundwater are not available. 
 
In the event that it is shown that the mining company has caused interruption 
or contamination of a private well, ASMC Regulation 880-X-10C-.25 states 
“any person who conducts surface mining activities shall replace the water 
supply of an owner of interest in real property who obtains all or part of his or 
her supply of water for domestic, agricultural, industrial, or other legitimate 
use from an underground or surface source, where the water supply has been 
affected by contamination, diminution, or interruption proximately resulting 
from the surface mining activities.” 
 
Generally a ½ mile radius is used for a well inventory.  It is possible to extend 
the radius of the inventory, if deemed necessary.  However, at best a one-mile 
radius would be inventoried because of the nature of the Pottsville Formation.  
The fracturing, faulting and limited aerial extent of the aquifer system even 
makes the correlation between two wells difficult.  The greater the distance 
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between two wells, or disturbance of a well, the less likely impact from the 
disturbance will occur.   
 
Potentially acid or toxic-forming materials are found in the overburden. 
 
Four drill holes were drilled for the permit application for acid base 
accounting purposes.  Chemical analysis was conducted on each lithologic 
unit.  If a lithologic unit exceeded five feet, it was subdivided into smaller 
increments.  Potential acidities for each lithologic unit were determined by an 
analysis of the total sulfur, which is converted to potential acidity by 
multiplying by 31.25*.  The results are reported in tons of calcium carbonate 
per 1000 tons of material.  The data results were then tabulated using a 
spreadsheet program designed by the Pennsylvania Department of 
Environmental Resources, Bureau of Mining and Reclamation.  Material with 
a paste pH of less than 4.0. s.u., and with a neutralization potential and acid 
base account of less than 0 are considered acid forming.  The results of the 
tests indicate a positive 3.37 tons of calcium carbonate per 1000 tons of 
material. 
 
Malcolm Pirnie conducted an Acid Base Accounting (ABA) test on five coal 
bearing samples from the Black Warrior River watershed.  The results of the 
test show that this coal bearing material is expected to generate acidic 
conditions due to the lack of neutralization potential in the samples. 
 
Coal (coal bearing material) itself is considered acid forming.  However, this 
material is being removed from the permit area, thus lessening any likelihood 
of acid production.  The study did not take into account the overburden 
material that will be placed back after the coal is extracted.  While one 
hundred percent of the coal will not be removed, with the mixing of the 
overburden, which contains a positive neutralization potential, one of the 
catalysts for generating acid is neutralized. 
 
Additionally, this study noted the metals aluminum, arsenic, iron, manganese 
and zinc of greatest concern for leaching into the environment.  These metals 
were again compared to drinking water standards.  
 
Aluminum is on the secondary drinking water standard list, with a limit of 
0.05 – 0.2 mg/l.  Only two of the samples exceeded this limit.  Arsenic did not 
exceed the drinking water standard, as it is set from 0.0 to 0.01 mg/l.  Of the 
five samples, the greatest arsenic value was 0.00922 mg/l.  Technologic limits 
of mass spectrophotometers and atomic absorption methods easily allow for 
certainty in the thousandths or greater place, therefore ‘rounding’  0.00922 
mg/l to 0.01 mg/l is not applicable.  Iron exceeded the secondary drinking 
water limit on two of the five samples, with greatest being 18.6 mg/l.  These 
values of high iron are not uncommon in natural groundwater conditions of 
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the Pottsville Formation, and once again the coal will be extracted and 
removed.  Manganese exceeded the secondary drinking water limit on one of 
the samples, the limit being 0.05 mg/l, and the value being 0.614 mg/l.   
Zinc did not exceed the secondary drinking water standard on any sample. 
 
The results of this analysis show very little possibility of toxic metals leaching 
into the groundwater or running into the streams, even from the coal 
stockpiles, much less from the reclaimed areas. 
_______________________________________________________________ 
 
 
* “ABA consists of measuring the acid generating and acid neutralizing 
potential of a rock sample.  These measurements of Maximum Potential 
Acidity (MPA) and Neutralization Potential (NP) are subtracted to obtain a 
Net Neutralization Potential (NNP). 
 
The measurements of calculations of NP, MPA, and NNP are based on the 
following stoichiometric equation: 
 FeS2 + 2CaCO3 + 3.75O2 ⇒2SO4

2- + Fe(OH)3 + 2Ca2+ +2CO2 

 
For each mole of pyrite that is oxidized, two moles of calcite are required for 
acid neutralization.  On a mass ratio basis, for each gram of sulfur present, 
3.125 grams of calcite are required for acid neutralization.  When expressed in 
parts per thousand of overburden, for each 10 ppt of sulfur (equal to 1 percent 
sulfur content) present, 31.25 ppt of calcite is required for acid neutralization.” 
 
Coal Mine Drainage Prediction and Pollution Prevention in Pennsylvania 
from the Pennsylvania Department of Environmental Protection. 
 
 
Wells used for testing and reporting in the permit application, only 2 
wells were used. 
 
Four monitoring wells were installed and monitored for baseline.  All four 
wells were sampled on numerous occasions over a three-year period.  Thirty 
data points to produce a normal distribution for statistical data is not 
necessary.  Groundwater is shown, as it existed at a point in time, and is 
reported in the condition of the pre-mining site. 
 
This area is also not a wellhead protection zone.  This area does not have a 
public groundwater source that supplies water to a community from a single 
well.  The Pottsville Formation in this area is not capable of that amount of 
water storage or yield. 
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Several persons expressed concerns regarding blasting at the mine site. 
Several referred to a single incident, occurring on 9/01/06, in which fly 
rock was cast from the Red Star Mine.  
 
No one was injured and property damage was minimal. A pickup truck was 
damaged  and a small rock broke through the grill and wedged the fan on an 
air conditioning unit. There was also some small denting of sheet metal on a 
house. We interviewed a young man who reported that rock from the blast fell 
into the water near him as he was canoeing. He did not report being struck, 
but was, understandably, quite upset by the experience. 
 
An incident of this nature in which blasting casts material beyond designated 
areas controlled by the operator is considered by this agency as the most 
serious of violations. Blasting operations were shut down pending an 
investigation. The investigation found that an unexpected geological condition 
had allowed one explosive charge to "blow out" scattering weathered rock and 
mud. Monitoring of the blasting also showed that the "blow out" had created 
air overpressure well in excess of regulatory limits. A two part notice of 
violation was issued to the mine operator and blaster - for the flyrock and for 
the air blast.  
 
The mine operator, their blasting contractor, and state personnel developed a 
plan for preventing a recurrence of such an incident and blasting operations 
were allowed to resume. The plan included, among other things, abandoning a 
small part of the highwall to serve as a buffer between blasting operations and 
the residences, and requiring spotters on the waterfront to ensure that no one 
was in the potential hazard area when blasts were initiated. There was no 
recurrence of flyrock hazards. 
 
All surface coal mine blasting has to be conducted by a properly trained and 
certified blaster. A hearing on the  status of the blaster's certification was held 
shortly after the incident. The hearing found that the blaster was not guilty of 
willful negligence or other misconduct that would require surrender of his 
certification. Events of this kind in which flyrock causes property damage or 
threatens public safety are extremely rare, especially considering  that there 
are hundreds of blasts weekly on Alabama coal mines. This incident was by 
far the worst of the half dozen even slightly similar incidents in the past nine 
years. There has been only one incident of someone off the mine site being 
struck by flyrock in the more than thirty-year existence of the ASMC. That 
was in 1990 and, tragically, was a fatality. 
 
Events of this kind, indeed all blasting experience, offer opportunities for 
improving blasting safety. The Blasting Plan for the Shepherds Bend Mine 
contains additional safeguards for controlling the flyrock hazard, as well as 
ground vibration. Unfortunately, we cannot absolutely guarantee that there 
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will be no future occurrence of flyrock; no human activity can be made 
absolutely safe. There are, however, very few houses in the Shepherds Bend 
Mine area that would have any potential for flyrock hazard. 
 
Several persons expressed concern about the potential for property 
damage caused by ground vibration from blasting.  
 
 Two speakers referred to damage claims from blasting operations at the Red 
Star mine.  Litigation began very early in mining at the Red Star Mine and is 
still ongoing.  While the ASMC is not directly involved with that litigation, it 
would be inappropriate to comment in any depth on those claims.  A general 
commentary on ASMC regulations and procedures may help clarify the 
situation however. 
 
It is a violation of ASMC Regulations to damage residences and other 
protected structures such as schools and churches.  Fines can be levied and 
blasting operations curtailed if necessary to protect property or public safety.  
However, the ASMC does not have the authority to intervene in matters of 
compensation should any damage ensue from blasting operations.  Claims for 
compensation must be settled between the homeowner and mine operator.  
The role of the ASMC is in setting and enforcing performance standards in 
conducting blasting operations. 
 
The ground vibration and air blast standards adopted by the State of Alabama 
for surface coal mining are identical with federal standards and are designed 
to greatly reduce the likelihood of damage from blasting vibration.  Those 
standards are enforced by regular inspections of blasting records and in the 
majority of cases, by monitoring of ground vibration and air overpressure.  
Seismograph monitoring by the mine operator will be required at the 
Shepherd Bend Mine.  Also, if requested by homeowners, the ASMC can 
conduct its own seismograph monitoring.  If blasting violations are 
discovered, blasting operations will be suspended and changes ordered to 
bring the blasting back into compliance. 
 
As a further measure of protecting the public, the ASMC requires the mine 
operator to offer pre-blast surveys to all residents within one half mile of any 
part of the mine permit.  The surveys use photography and narrative 
descriptions of inspections to document the condition of residences prior to 
blasting and is the surest way of determining changes that may be attributed to 
blasting.  As part of the ASMC's response to complaints of damage, the mine 
operator is required to attempt to resolve the complaint with the homeowner. 
 
ASMC regulations concerning blasting are available at the ASMC website, 
http://www.surface-mining.state.al.us.  
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There were over three hundred and fifty violations from these two mines 
(Horse Creek and Quinton Mine) into the river. 
 
A single violation on a single day should count as one violation, not as seven 
or thirty-one days of violations.  When a violation is issued, it is reported, and 
noted what steps will be taken to abate the violation.  To have a single 
violation one day is not the same as seven days of a violation.  It is possible in 
most cases to have such violations back in compliance within a day or two.  
The number of ‘three hundred and fifty’ violations is an abstract and 
misleading representation of actual violations at a mine site.  Since mid 2006, 
of the three surrounding mines, one has had an ADEM 5-day non-compliant 
violation.  The Cherokee Mining LLC, Red Star mine had a pH violation in 
June of 2006.  The pH was 9.68 s.u.  It was immediately abated. 
 
The applicant must list violations of any department or agency in the United 
States pertaining to air or water environmental protection incurred by the 
applicant for the last three years. Shepherd Bend, LLC has not received any 
such violations in the last three years.  
 
Only unabated cessation orders and unabated violation notices received by 
any other surface coal mining and reclamation operation owned or controlled 
by the applicant or by any person who owns or controls the applicant are to be 
listed.  It is understood that Drummond Company, Inc., Cane Creek, LLC, 
Horse Creek, LLC, Quinton Mining, LLC and Sloan Mountain Mining, LLC 
are related to Shepherd Bend, LLC.  A review of the Alabama Surface Mining 
Commission’s violation records and a review of the Alabama Department of 
Environmental Management violation records indicate that none of these 
companies have any unabated cessation orders or unabated violation notices at 
this time.  A Special Order by Consent was made and entered into by the 
Alabama Department of Environmental Management (ADEM) and Quinton 
Mining, LLC on August 31, 2007. Consent Order 07-1622-CMNPS required 
that certain actions be taken regarding alleged violations of applicable 
environmental laws and regulations.  On January 8, 2008 Quinton Mining, 
LLC was advised by ADEM that the specific actionable items required by the 
Consent Order had been adequately addressed or resolved. 
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21.      CUMULATIVE HYDROLOGIC IMPACT ASSESSMENT 
 
      
 
As required under Federal Public Law 95-87, Section 510(b)(3), the Alabama 
Surface Mining Commission (ASMC) must find in writing the following 
proposed operation has been designed to prevent material damage to the 
hydrologic balance outside the permit area.  The applicant must submit a 
determination of probable hydrologic consequences of mining and 
reclamation operations in Part II.H of the permit application for areas both on 
and off the mine site.  This determination will allow the ASMC to assess 
probable cumulative impacts of all anticipated mining activities on the surface 
and ground water hydrology of the permit and adjacent areas as stated in 
Federal Public Law 95-87, Section 507(b)(11) and ASMC Rule 880-X-8E-
.06(1)(g).  The following assessment and findings are intended to fulfill the 
above. 
 
I. GENERAL INFORMATION 
 
The proposed Shepherd Bend, LLC (ASMC P-3945) Shepherd Bend Mine is 
for a surface coal mining operation encompassing 286 acres. The proposed 
mine site is located in part of Section 2 Township 16 South, Range 6 West and 
parts of Sections 34 and 35 Township 15 South, Range 6 West, Walker 
County, Alabama, as seen from the Jasper, and Dora Alabama quadrangles.   
 
The site is located above Shepherd Bend in the Mulberry Fork of the Black 
Warrior River.  Originally the Alabama Department of Environmental 
Management’s (ADEM) National Pollution Discharge Elimination System 
permit (NPDES) covered approximately 1,700 + acres, which extended into 
the bend.  The permit applied for through the ASMC comprises approximately 
16% of the NPDES permit.   
 
The site is bound on the east side by the Mulberry Fork of the Black Warrior 
River, on the west by Reeds Ferry Road, and on the north and south by private 
property and the University of Alabama.   
 
A. Historical Coal Mines 
 
There are several historical surface coal mines located adjacent to the permit 
area.  The term “historical” refers to mines that were in operation prior to the 
enactment of Alabama’s permanent program.  The mines that would 
potentially impact the cumulative area are located on the east side of the 
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Mulberry Fork.  Parts of these disturbed areas have been permitted under the 
ASMC permanent program.  
 
 
 
II. CUMULATIVE IMPACT AREA (CIA) 
 
The Cumulative Impact Area (CIA) is that area, including the permit area, 
within which impacts resulting from the proposed operation may interact with 
the hydrologic impacts of all other past, current and anticipated coal mining 
on the surface and groundwater systems.   
 
The CIA for surface water for Permit P-3945 has been defined as the area 
upstream on the Mulberry Fork that receives drainage from the Horse Creek 
Mine (P-3858) down to below the Quinton Mine (P-3860) which encompasses 
the Red Star Mine (P-3859) and the Shepherd Bend Mine.  The CIA 
encompasses the four operations as well as some pre-law mining areas that 
have not been reclaimed. This includes those areas of anticipated mining 
operations that may impact this assessment area as well as active mines, 
which may lead to cumulative effects. (See Map 1a and Map 1b).   
 
The CIA for groundwater for this permit is limited to the permit area itself.  
(See Map 1a and 1b). The CIA has been selected based upon the Department’s 
assessment of the possible hydrologic impacts, which may occur as a result of 
mining operations. The subsurface hydrologic components considered in this 
assessment include all significant water-bearing units in, and within the 
vicinity of, the proposed permit.  While other areas of proposed, future mining 
are not known, no cumulative impacts to groundwater are expected due the 
lack of a widespread, regional aquifer system, the southern groundwater 
movement, and the boundary that is the Mulberry Fork. 
 
Active or Proposed Mines  
 
Previous mining in this area of the Mulberry watershed includes pre-law and 
regulated mine sites. The regulated mine sites include the Cherokee Mining – 
Red Star Mine (ASMC Permit P-3857), the Horse Creek Mining, LLC – 
Horse Creek Mine (ASMC Permit P-3858), and the Quinton Mining, LLC – 
Quinton Mine (ASMC Permit P-3860).  (See Map 1a for location of existing 
mines in reference to the Shepherd Bend permit).  All three of the above 
mentioned mines are finished with active mining, and are in various phases of 
reclamation. 
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Geologic/Hydrogeologic Information 
 
Geology 
The proposed P-3945 permit area is located in the Warrior Coal Basin. 
According to the “Depositional Settings of the Pottsville Formation in the 
Black Warrior Basin”, the Plateau Coal Field is a small, transitional basin 
which connects the Black Warrior Basin with smaller basins in southeastern 
Tennessee. The Pottsville Formation underlies and outcrops in this region, 
which is of Pennsylvanian Age.    
 
Locally, the strata which outcrops in the immediate vicinity of the Shepherd 
Bend Mine site includes sandstones, shales, underclays and coal seams 
associated with the Mary Lee Coal Group. The target seams at this site include 
the New Castle, Mary Lee and Blue Creek seams.   
 
Based on the structure contours, the strata in the permitted area dips generally 
to the south.  It is stated in the permit application that the southern area of the 
permit area indicates either the continuation of an east-west trending fault or a 
fold of tight closure along the trend. 
 
Potentially Acid- and Toxic-Forming Materials 
 
Overburden analysis was conducted on four overburden sample sites (DH 
30737, DH 30618, DH 30624 and DH 30619), which are located within the 
permit area.  The analysis was run to determine the potential for acid- and 
toxic-forming properties.  Potentially acid- and toxic-forming materials are 
those that exhibit a pH of less than 4.0 s. u. or a deficiency in calcium 
carbonate equivalent of at least 0 tons per 1,000 tons of material (T/KT).  
Samples were collected every 5 feet or change in lithology  (with the 
exception of the target coal seam) and analyzed for pH (paste), total sulfur, 
potential acidity, neutralization potential and fizz rating.   
 
Surface Water 
 
The proposed permit area is located in sub-watershed 190 of the Mulberry 
Fork Watershed (HUC 03160109).  Four basins are proposed for this site.  As 
part of the mining operations, the pool area of Pond 008 will be mined 
through.  During mining within the pool area of Pond 008 any drainage 
collected within the open pits will be pumped to Pond 007 for treatment, if 
necessary, before discharge. The pool area will be reconstructed when the 
mining is complete.  The four basins will all drain to unnamed tributaries of 
the Mulberry Fork. 
 
Surface water quality and quantity in the area was measured at four 
monitoring locations.  These locations will serve as the monitoring locations 
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during and after mining, until final bond release.  Monitoring site 432-001 is 
located on Barton Creek above its confluence with the Mulberry Fork.  The 
site has a drainage area of approximately 115 acres.  Monitoring Site 432-004 
is located upstream from the mine site on the Mulberry Fork.  The drainage 
area is over 1,919 square miles.  Monitoring Site 432-005A is located 
downstream on the Mulberry Fork.  Monitoring Site 432-006 is located on the 
unnamed tributary to the Mulberry Fork on the permit area.  The drainage area 
is approximately 143 acres. 
  
To characterize the existing quality and quantity of water within the above-
mentioned streams, baseline data were obtained and submitted in the permit 
application.  Baseline data is show in Table 1 with corresponding sites on Map 
1a. 
 
Included in the permit application are surface water quality projections.  The 
existing water quality at Monitoring Site 432-006 was modeled to predict 
changes the mine will have on the water quality of receiving streams.  In 
conjunction with modeling Monitoring Site 432-006, the quality of sediment 
basin discharges at the adjacent Horse Creek Mine was also used.  The Horse 
Creek Mine site has similar overburden material, and the discharges should 
reflect closely the anticipated discharges expected at this mine site.  The 
results are given in Table 1.  
 
Post-Mining water quality and quantity estimates are based on several factors: 

1. Baseline surface water quality 
2. Estimated impact during mining 
3. Size of the permit area compared to the impacted watershed 
4. Amount of previous mining within the watershed 

 
Ground Water 
 
Groundwater in the Warrior Basin occurs in fractures and along bedding 
planes in the Pottsville Formation. The sandstone beds within 250 to 350 feet 
of the surface generally contain the most productive water-bearing openings.  
Regionally, the primary source of recharge to groundwater is rainfall, which 
averages 55 inches per year.  According to the U.S. Geological Survey Report, 
the Pottsville aquifer is tightly cemented and has small primary porosity and 
permeability, and the yields of public water for wells completed in this aquifer 
are less than 0.15 Mgal/d (million gallons per day).  This aquifer is also 
commonly high in iron.   
 
During the drilling of exploration holes, very little groundwater was 
encountered.  Pumping of the drill holes showed rapid drawdown and slow 
recovery of water that was present.  The aquifer that will be impacted from 
this operation would be one of and including the coal seams.  The aquifer that 
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is usable for domestic purposes is located below the coal seams. 
 
Domestic Wells 
 
A well inventory conducted on May 12, 2010 showed no residences within a 
½ mile radius of the mine site.  All residents within a ½ mile radius utilize a 
public water supply as their main source of water.  There are no known areas 
included in a wellhead protection zone. 
 
Company Installed Wells 
 
To characterize existing ground water conditions at the site, baseline data was 
collected at four ground water monitoring wells.  Groundwater monitoring 
sites 832-012, 832-013, 832-014 and 832-015 are drilled to below the Blue 
Creek seam.  They are cased into a sandy shale unit and open the remainder of 
the well.  Groundwater flow for the unconfined water table system will flow 
in response to strata dip and follow topography. Generally it will flow towards 
the Mulberry Fork.  Groundwater flow direction for the unit below the coal, if 
following the dip of the coal, will be in a south to southwest direction. See 
Table 2 for a summary of baseline conditions. 
 
Coal Processing Waste 
 
Coal processing waste (gob and slurry) will not be generated or disposed of at 
the site. 
 

        Material Damages 
   
With respect to the CHIA, material damage to the hydrologic balance means 
the changes to the hydrologic balance caused by surface mining and 
reclamation operations to the extent that these changes would significantly 
affect present and potential uses as designated by the regulatory authority. 
This includes the hydrologic impact that results from the accumulation of 
flows from all coal mining sites in a cumulative impact area. Examples of 
material damage are:  permanent destruction of a major regional aquifer; 
temporary contamination of an aquifer in use that cannot be mitigated; and 
solute contributions to streams above receiving stream standards. 
 
A CHIA is based on the best currently available data and is a prediction of 
mining-related impacts to the hydrologic balance.  Permittees (and permit 
applicants) are required to monitor water quality and quantity.  Exceeding 
material damage thresholds might also cause significant reduction of the 
capability of an area to support aquatic life, livestock and wildlife 
communities.   
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III. FINDINGS 
 
Based on the information presented above, the following findings have been 
made relative to the proposed permit area.  
 
 
A. Historical Coal Mines 
 
With regard to the historical surface mines in, and within the vicinity of, the 
proposed site, the possible cumulative effect of the previous mining along 
with the proposed operations on surface and ground water quality/quantity 
will be discussed in detail in the following Surface Water and Ground Water 
sections.   
   
B. Potentially Acid- and Toxic-Forming Materials 
 
Laboratory analyses of the bedrock overlying, and immediately below, the 
Blue Creek Coal Seam reveal favorable overburden with the +3.37 tons 
CaCO3/1000 tons overburden excess neutralization potential.  Another 
important consideration is that previous mining in the Mary Lee Coal Group 
in the surrounding area, and throughout the Warrior Basin, have not 
historically created acid mine drainage.  Also, the surrounding regulated 
mines have not had any acid mine drainage associated with them.  Therefore, 
adverse effects to the hydrologic balance of the area are not anticipated. 
 
The potential for acid formation will be eliminated by use of a mining method 
that will create a "mixing" effect with overburden having a positive acid base 
count to neutralize the potential acidity. This includes extensive lime 
neutralization and erosion control principles.   
 
C. Surface Water 
 
Laboratory analyses of the samples collected from the waterways reveal 
elevated conductivity and sulfate values due to previous coal related 
disturbance in this watershed.  Samples taken from site 432-001 on Barton 
Creek show the greatest elevated conductivities and sulfates.  This is due in 
part to the location of the sample point and the size of the receiving stream.  
Sample sites on the Mulberry Fork both upstream of the Shepherd Bend Mine 
site (downstream of the Horse Creek Mine site) show much less impact with 
regards to specific conductance and sulfates.  According to the Alabama 
Department of Environmental Management the receiving streams’ use 
classification is ‘Fish and Wildlife/Public Water Supply.’ 
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Water quality within the Mulberry Fork shows neutral pH, low iron, low 
manganese and low to moderate suspended solids, sulfates and conductivity.   
 
The pre-mining land use within the permit boundary is logging – no 
management and permanent water impoundments.  Areas adjacent to the 
permit area support undeveloped areas of pine trees and mixed deciduous 
trees.  Outer areas to the west contain Reeds Ferry Road, with residences 
located on both sides and connecting to Highway 269.  To the north, the 
Mulberry Fork of the Black Warrior River borders east and south.  Across the 
river are undeveloped lands, and other surface coal mines. 
 
Surface Water Users 
 
The Birmingham Water Works Board utilizes an intake facility on the 
Mulberry Fork approximately 4500 feet downstream of the mine discharge. 
 
A study by Malcolm Pirnie was submitted with a surface water sampling plan 
to determine potential impacts of the mine near the Mulberry Intake.  This 
study utilized four locations sampled during a wet weather event, and a dry 
weather event in July and August of 2009.  The site chosen was the Horse 
Creek Mining, LLC, Horse Creek Mine, approximately 1.5 miles upstream of 
the Mulberry Intake.  The four sites were at the Mulberry Intake, 800 feet 
downstream of the mine outfall, the mine outfall itself, and 800 feet upstream 
of the mine outfall.   
 
The laboratory analysis was performed at the Water Works Board Envirolab 
and the Alabama Power Laboratory.  The test analyzed 26 parameters, 
including 10 metals run as soluble metals resulting in a total of 36 analyses.  
The results show none of the constituents sampled at any of four sites were 
above the MCL (maximum contaminant level) for even drinking water 
standards.  The samples from the actual mine outfall showed elevated 
aluminum, iron, manganese, total organic carbon and strontium, however 
these are not included in the Primary Drinking Water Standards list.  
Aluminum, iron, manganese and zinc are included on the Secondary Drinking 
Water Standards list, which are guidelines for contaminants that may cause 
cosmetic effects (such as skin or tooth discoloration) or aesthetic effects (such 
as taste, odor or color).  Downstream of the outfall the constituents were no 
longer elevated. 
 
Because the geology of the Horse Creek Mine and the Shepherd Bend mine 
are similar, and the study shows no contaminant from the outfall, or 
downstream of the mine site exceeding the Primary Drinking Water MCL, it 
is reasonable to conclude that if mining operations are conducted as regulated, 
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there will be no elevated metals to ‘toxic’ levels.  Additionally, the discharge 
has time and distance to allow for mixing with the full stream flow. 
 
Changes in the quantity and quality of the waters in the streams draining the 
site are expected to be minimal due to the proposed mining activities.  During 
mining, runoff from the disturbed areas will be diverted into sediment basins 
that have been designed to allow sediment to settle out prior to discharging.  
Effluent from the sediment basins will be monitored by the permittee in 
accordance with National Pollution Discharge Elimination System (NPDES) 
permit requirements issued by the Alabama Department of Environmental 
Management.  The effluent will be chemically treated, if necessary, in 
accordance with the NPDES permit.  The basins will be monitored quarterly 
through final bond release in order to characterize and document any effects 
the mining may have on the surface-water hydrologic balance. The basins are 
all proposed as permanent water impoundments. 
 
Once mining has begun, the applicant will continue to sample and monitor 
sites 432-001 (upstream on Barton Creek), 432-006 (upstream on an unnamed 
tributary to the Mulberry Fork) and site 432-005A (downstream on the 
Mulberry Fork below all mining disturbance, but above the Birmingham 
Water Works Mulberry Fork Intake) quarterly through final bond release in 
order to characterize and document any effects the mining may have on the 
surface-water hydrologic balance. 
 
 
D. Ground Water 
 
Laboratory analyses of samples collected from the four installed wells reveal 
the ground water within the bedrock strata below the Blue Creek seam is 
neutral to slightly acidic with relatively neutral pH and very low (if present) 
acidity concentrations.  Conductivity and sulfates show little impact from any 
previous disturbance.  For a summary of the baseline data collected from the 
bedrock wells, please refer to Table 2 presented at the end of this assessment. 
 
The proposed operations are not expected to have a permanent adverse impact 
on the overall quality of the ground water at the site or surroundings.  As 
noted previously, little water was encountered above the Blue Creek seam.  
Also, no great impact is anticipated to the ground water quality for the aquifer 
below the Blue Creek. Groundwater flow is to the south and southwest. 
 
A well inventory was conducted within a ½ mile radius of the permit area.  
There were no residences relying solely on a groundwater well for domestic 
use.  All the residences in the ½ mile area have municipal water as their 
domestic source.  Generally in the Pottsville Formation of the Warrior Coal 
Basin, groundwater occurs along fractures, joints and bedding planes.  
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Recharge is primarily by the infiltration of rainfall, which is transmitted 
downward through the soil and weathered rock into the formation.  Also, the 
Pottsville Formation tends to have aquifers of only local extent, and as such 
large supplies of groundwater are not available. 
 
As discussed previously, the bedrock strata that will be excavated during the 
mining operations are predominantly non-acid and non-toxic.  Mining and 
management practices/techniques and contemporaneous reclamation should 
result in less water quality issues as compared to historical mining.  Should 
any increase in mineralization occur in the ground water as a result of the 
proposed activities, it is anticipated the levels will diminish and return to pre-
mining concentrations once mining and reclamation activities are complete.  
Ground water will be further protected by properly sealing and abandoning all 
drill holes completed at the site (with the exception of blast holes) that will not 
be used for monitoring purposes.  With regard to the availability of ground 
water after mining and reclamation is complete as compared to existing 
quantities, the backfilled spoil material will have a greater recharge capacity 
as compared to the undisturbed strata. 
 
 
IV. CONCLUSION 
 
The assessment of probable cumulative impacts of the Shepherd Bend, LLC, 
P-3945, Shepherd Bend Mine, finds the proposed operations have been 
designed to prevent material damage to the hydrologic balance outside the 
proposed permit area.   
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Table 1 
Ranges/Averages of Surface-Water Quality/Quantity 

Stream Points 
P-3945 

 
 

Parameter 426-001 426-004 426-005 426-006 
Discharge Rate (cfs) 0.10 – 7.92 

(1.72) 
Not reported 

 
Not reported 

 
0.02 – 1.66 

(0.26) 
Field pH (S. U.) 6.90 – 7.88 

(7.19) 
6.00 – 8.10 

(6.93) 
5.95 – 7.46 

(6.54) 
5.8 – 6.95 

(5.99) 
Acidity (mg/L) 0 

 
0 
 

0 
 

0 
 

Alkalinity (mg/L) 44 - 192 
(99.2) 

24 - 100 
(44.9) 

24 - 100 
(43.3) 

8 - 20 
(16) 

Total Suspended Solids 
(mg/L) 

0.8 – 2.0 
(1.0) 

3.2 – 90.0 
(16.0) 

2.8 – 47.2 
(9.14) 

1.2 - 10 
(4.95) 

Total Iron (mg/L) 0.03 – 0.17 
(0.10) 

0.11 – 1.93 
(0.58) 

0.11 – 1.55 
(0.42) 

0.27 – 0.97 
(0.46) 

Total Manganese (mg/L) 0.03 – 0.12 
(0.07) 

0.06 – 0.0.26 
(0.14) 

0.07 – 0.27 
(0.12) 

0.02 – 0.06 
(0.05) 

Conductivity 25 0C (μmhos/cm) 261 - 1360 
(822) 

85 - 342 
(136) 

82 - 411 
(135) 

47 - 61 
(52) 

Sulfate (mg/L) 90 - 600 
(293) 

11 - 56 
(20.8) 

11 - 83 
(32) 

5 – 7.3 
(6.4) 

Average values are set in parentheses.   
Averages calculated as geometric means. 
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Table 2 
Ground Water Data 

P-3945 
 

Parameter 832-012 832-013 832-014 832-015 
Water elevation 
(MSL) 

54.2 – 190.2 
(126.0) 

120 – 138.3 
(130) 

101 – 105 
(103.3) 

113.5 – 125.1 
(122) 

pH (s.u.) 
 

5.83 – 6.9 
(6.18) 

5.64 – 6.32 
(5.86) 

5.74 – 6.72 
(5.97) 

5.76 – 6.70 
(6.08) 

Total Fe (mg/l) 
 

0.07 – 3.55 
(0.94) 

0.05 – 4.98 
(1.51) 

0.11 – 6.50 
(1.18) 

0.08 – 3.8 
(1.13) 

Total Mn (mg/l) 
 

0.03 – 0.24 
(0.10) 

0.16 – 0.33 
(0.35) 

0.11 – 0.35 
(0.23) 

0.03 – 0.18 
(0.09) 

Alkalinity (mg/l) 
 

120 – 360 
(204) 

44 – 80 
(66) 

200 – 260 
(243) 

140 – 220 
(185) 

Acidity (mg/l) 
 

0 0 0 0 

Conductivity    
25 0C (μmhos/cm) 

225 – 740 
(369) 

108 – 165 
(142) 

418 – 480 
(440) 

294 - 391 
(362) 

Sulfates (mg/l) 
 

7 – 34 
(13.5) 

4 – 9 
(6.43) 

25 – 36 
(31) 

27 – 45 
(37.8) 

 
Average values are set in parentheses. 
Averages calculated as geometric mean 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



P-3945-64-15-S  PERMIT FINDINGS                                                        Page 36 of 41                               

 
 

Table 3 
Predicted Water Quality  
Monitoring Site 432-006 

 

Predicted quality at 2-year low flow (0.13 csm) 

  BEFORE MINING DURING MINING AFTER MINING 

pH 7.48 s.u. 7.53 s.u. 7.47 
s.u. 
Specific Conductance 306 umhos  310 
umhos 298 umhos 
TSS 2.71 mg/l 3.46 mg/l 3.43 
mg/l 
Fe 0.32 mg/l 0.40 mg/l 0.40 
mg/l 
Mn 0.04 mg/l 0.04 mg/l 0.04 
mg/l 
 

Predicted quality at average flow (1.50 csm) 

 BEFORE MINING                  DURING MINING             AFTER MINING 

pH 7.10 s.u. 7.19 s.u. 7.12 
s.u. 
Specific Conductance 193 umhos 207 
umhos 195 umhos 
TSS 5.38 mg/l 5.89 mg/l 5.86 
mg/l 
Fe 0.66 mg/l 0.71 mg/l 0.70 
mg/l 
Mn 0.08 mg/l 0.09 mg/l 0.09 
mg/l 

 
Predicted quality at 2-year high flow (191.11 csm) 

 BEFORE MINING                     DURING MINING     AFTER MINING 

pH 6.34 s.u. 6.50 s.u. 6.43 s.u. 

Specific Conductance 77 umhos 103 umhos 90 umhos 

TSS 20.84 mg/l 19.91 mg/l 19.89 mg/l 

Fe  2.68 mg/l 2.55 mg/l 2.54 mg/l 

Mn 0.41 mg/l 0.38 mg/l 0.38 mg/l 
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Map 1a 

Dora and Goodsprings USGS Quadrangles 
Approximate Permit Area 

 
 Groundwater CIA 
 
 Adjacent Permits    
 
 Surface Water Sample Site 
 Groundwater CIA    

432-004 

432-005A 

432-006 

432-001 
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Map 1b 

 
Dora and Goodsprings Quadrangles 

Approximate Permit Area 
 
 Groundwater CIA 
 
 Surface Water Sample Site 
 Groundwater CIA     Birmingham Water Works Intake Pump 

432-004 

432-005A 

432-001 

432-006 
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Map 2a 

Watershed Delineation 

 
Approximate Permit Area 

 
Birmingham Water Works Intake Pump 
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Map  2b 
Watershed Delineation 

Digital Elevation Model Map 
 

Approximate Permit Area 
Birmingham Water Works Intake Pump 
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APPENDIX A 



Trace Elements in Samples Collected from Coal Fields in the Vicinity of the BWWB 

Public Water Supply Intake 

 

Introduction 

A review was completed to determine concentrations of specific trace elements in coal 

fields in the vicinity of the BWWB public water supply intake located on the Mulberry 

Fork of the Black Warrior River in Walker County, Alabama (Figure 1).  Trace element 

concentrations are provide in the U.S. Geological Survey Open File Report 97-134, 

which contains a database of analytical data, sample locations, descriptive information, 

analytical methods and sampling techniques, database perspective, and bibliographic 

references for selected coal field samples in Walker County, Alabama.  All sample 

locations were mapped to determine the concentration of trace elements within the 

vicinity of the BWWB public water supply intake and local watershed.  The attached 

table (Table 1) represents the concentrations of trace elements in samples collected from 

coal fields near the BWWB public water supply intake.  All concentrations are provided 

in parts per million or milligrams per kilogram. 

 

USGS Database Background 

During the energy crisis of the mid-1970s the U.S. Geological Survey (USGS), in 

cooperation with State Geological Surveys, initiated a project to create a comprehensive 

national coal information database. This database, known as the National Coal Resources 

Data System (NCRDS), was to contain information on the quantity and quality of 

domestic coal resources. A major objective was to locate, measure, and characterize all of 

the Nation's coal resources, without regard to bed thickness, depth, location, or quality. 

An initial goal of the project was to obtain and characterize at least one sample per coal 

bed from every geographic quadrangle (approximately 50 sq. miles) underlain by coal. 

During the nearly 30 years since its inception, the NCRDS's Coal Quality database has 

developed into the largest publicly available database of coal fields.  The data are used 

primarily by state Geological Surveys, university researchers, and other federal and state 

agencies.  

 

The EPA utilizes the USGS Coal Quality database for Clean Water Act and Clean Air 

Act evaluations.  The 1990 Amendments to the Clean Air Act (U.S. Statutes, 1990) cite 

more than a dozen elements as potential hazardous air pollutants and EPA uses the USGS 

Coal Quality database to conduct studies of the toxic air emissions from coal burning 

utilities.  The EPA also uses the Coal Quality database for evaluations of coal bed 

methane (CBM) wastewater and water quality and runoff from coal mining sites. 

 

Conclusion 

Review of the database indicates that trace elements are present at significant 

concentrations in coal fields located near the BWWB intake (Table 1).  Further, 

concentrations of these trace elements would be expected in stormwater runoff from mine 

tailings, abandoned mines, and coal piles. 

 



USGS SAMPLE LOCATIONS OF TRACE ELEMENTS IN ALABAMA COAL FIELDS 
NEAR THE BWWB PUBLIC WATER SUPPLY INTAKE

December 10, 2008
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Table 1.  Total Trace Element Concentrations in Samples Collected from 

Coal Fields Near the BWWB Public Water Supply Intake  

(All concentrations in mg/Kg or parts per million) 

USGS Sample No. Aluminum Iron Sulfur Arsenic Bromine Chromium Mercury Manganese Molybdenum Lead Antimony Selenium Strontium Zinc 

W191072 35,000 8,200 1,200 11 2 31 0.14 13 3.2 9.1 0.61 5.2 470 6.4 

W191074 8,000 8,000 1,100 18 1 9.1 0.22 12 2.3 1.1 0.31 3 110 4 

W191075 27,000 16,000 1,100 13 4 23 0.31 11 4 6.4 1.3 6 160 10 

W191292 24,000 7,400 990 10 4 20 0.22 20 1.6 5.8 0.53 1 69 8.4 

W191293 23,000 5,800 760 7.1 4 19 0.28 13 1.9 5.1 0.39 1.5 120 8.3 

W191294 27,000 9,400 1,200 8.1 2 32 0.11 11 5.6 11 1.8 6.8 360 5 

W191936 34,000 8,400 920 20 1 25 0.22 13 2.9 7.5 0.74 4.5 250 8.7 

W191937 40,000 16,000 1,100 40 2 35 0.39 18 5.1 16 3 6.3 460 11 

W191938 12,000 9,600 510 20 2 10 0.23 7.7 4 3.6 3.1 2 62 9.5 

W191939 14,000 13,000 970 7.8 1 12 0.21 7 2.7 3.7 0.67 2.7 200 5.1 

W191940 21,000 10,000 990 5.6 1 20 0.02 16 2.9 4.4 0.56 4.9 140 7 

W191941 26,000 12,000 660 18 1 25 0.24 14 13 11 2 6 180 7.6 

W205206 12,000 5,600 1,300 39 2.1 14 0.09 14 8.6 5.7 0.9 2.7 110 9.4 

W205207 12,000 11,000 1,600 21 2.3 16 0.2 17 4.8 7 2 2.1 110 9.8 

W205214 14,000 4,300 710 8 2.1 16 0.02 17 2.7 6.9 4 1 90 19 

W205215 15,000 7,400 1,200 15 2.5 17 0.2 9.9 1.8 6.2 0.6 1.8 630 5.5 

W220400 19,000 7,200 930 3.3 4.7 20 0.24 240 0.17 3.8 2.2 5.3 160 31 

W220404 14,000 13,000 870 22 1 19 0.21 9.6 2.2 3.8 1.5 3.4 330 3.6 

W220405 9,500 5,900 630 29 1.7 16 0.25 4.9 3.9 3.5 4.3 2 76 10 

W220407 12,000 3,000 510 3.6 1.1 14 0.05 13 4.9 3.7 1.7 2.1 240 15 

W220408 20,000 8,000 850 48 1.8 25 0.23 10 3 5.5 0.77 3.2 740 4.8 

W220409 27,000 9,600 750 140 2 30 0.24 11 2.4 4.9 1.9 4.9 400 4.2 

W220416 16,000 3,800 560 11 1 18 0.22 6.3 1.6 5.6 0.44 3.4 88 13 

W220417 9,400 4,800 640 5.8 1.7 18 0.25 6 3 2.7 5.8 2.7 170 3.7 

W220421 17,000 8,900 870 32 1.3 20 0.19 14 1.7 4.3 1.1 3.7 380 3.7 

W220422 12,000 3,900 340 4.7 1.3 15 0.08 8.2 1.3 4.3 4.3 2 46 7.8 

W220423 15,000 30,000 1,200 140 0.92 42 0.53 13 5.3 2.8 3.7 4.5 150 7.3 



Table 1.  Total Trace Element Concentrations in Samples Collected from 

Coal Fields Near the BWWB Public Water Supply Intake  

(All concentrations in mg/Kg or parts per million) 

USGS Sample No. Aluminum Iron Sulfur Arsenic Bromine Chromium Mercury Manganese Molybdenum Lead Antimony Selenium Strontium Zinc 

W220424 9,400 11,000 240 100 1.1 12 0.39 14 1.4 4.1 5.5 2.2 48 28 

W220425 18,000 12,000 820 76 1.3 18 0.21 8.9 1.8 3.8 0.72 4.8 310 3.7 

W220430 12,000 2,900 420 11 1.5 15 0.08 7.2 2 4.3 6.9 1.6 67 6.3 

W220432 30,000 18,000 1,500 12 1 31 0.2 26 1.5 6.2 0.34 4.7 540 6.8 

W220433 11,000 3,200 420 15 1.2 14 0.12 15 4.9 3.9 3.6 2.6 61 7.3 

W220434 17,000 12,000 950 15 1.3 20 0.4 12 2.6 5.4 1.3 4.3 530 4.3 

W220435 8,400 9,600 560 130 1.4 13 0.19 5.8 2.8 3.1 5.3 2.2 38 7.7 

W220436 23,000 9,500 1,100 20 1.7 27 0.3 14 2.4 5.6 1.5 4.4 520 4.5 

W220437 10,000 4,600 720 15 1.4 16 0.17 7.4 4.6 3.6 3.3 2 120 5.4 

W220438 16,000 2,900 300 13 1.6 15 0.34 11 0.37 4.1 1.4 0.7 95 6.3 

W220439 9,000 2,500 360 7 2.7 13 0.08 3.9 2.1 3.3 5.5 4.1 50 6.6 

W220464 3,000 11,000 690 19 1.8 6.2 0.43 7.6 0 0.3 2.2 2.1 27 8.4 

W220465 13,000 13,000 390 28 5.4 15 0.34 5.9 1.6 2.7 1.1 8.4 32 8.1 

W220466 16,000 7,500 640 29 0.95 20 0.25 10 2.9 3.3 1.3 3 150 4.8 

W220470 22,000 4,200 620 4 6.8 21 0.05 7.8 0.91 3.6 0.6 1.6 88 8.4 

W220471 4,300 17,000 310 170 1.7 8.4 0.19 6.7 12 1 5.8 1.8 17 9 

W220472 5,200 4,600 290 15 2.8 8.8 0.24 3 3.3 1.3 3.2 1 14 9.4 

W220473 12,000 33,000 1,100 130 1.6 14 0.2 110 11 0.89 2 1.8 31 15 

W220474 22,000 6,600 3,000 26 8.7 28 0.05 11 0.48 3.2 3.9 1.3 30 17 

W220783 27,000 8,700 680 19 1.2 31 0.38 7.3 6.7 5.6 2.1 7.5 280 4.7 

W220786 12,000 18,000 870 86 0.78 13 0.4 11 4.7 0.84 1.4 2.7 140 5.5 

W223416 18,000 16,000 530 600 5.8 19 0.41 7.8 0.43 4.3 3.4 1.4 62 4.9 

W223429 9,000 14,000 400 150 2.3 20 0.35 17 5.7 4.9 4.3 2.5 25 20 

W223476 22,000 3,500 320 6.9 2.2 19 0.2 7.9 1.1 3.8 0.36 1.4 160 4.9 

W223477 16,000 9,200 400 61 2.2 15 0.25 13 5.8 3.1 3.5 1.5 22 26 

W229173 17,000 5,800 680 4.9 4.8 15 0.05 25 1.8 5.6 1.3 1.3 140 11 

W229174 16,000 9,800 240 110 3.5 15 0.13 17 0.68 3.8 1.7 1.3 92 26 



Table 1.  Total Trace Element Concentrations in Samples Collected from 

Coal Fields Near the BWWB Public Water Supply Intake  

(All concentrations in mg/Kg or parts per million) 

USGS Sample No. Aluminum Iron Sulfur Arsenic Bromine Chromium Mercury Manganese Molybdenum Lead Antimony Selenium Strontium Zinc 

W229184 15,000 10,000 580 26 2.1 15 0.22 11 2.5 6.8 1.5 2.2 120 7.4 

W229185 17,000 49,000 570 170 2.2 18 0.52 7.7 0 13 14 3.4 77 26 

W229186 29,000 14,000 980 69 3 24 0.18 20 1.1 12 0.98 2.3 250 14 

W229187 9,800 22,000 550 150 1.9 16 0.52 12 0 4.9 2.5 1.8 63 6.2 

W229188 5,300 1,600 260 1.1 2.4 4.9 0.06 2.7 0.9 2.2 3.8 0.52 23 3.7 

W229197 14,000 30,000 670 320 2.2 14 0.44 15 1.4 5.2 1.8 1.4 52 9.1 

W229202 9,200 3,600 4,100 2.4 4.1 13 0.06 15 0.75 7.3 4.5 1.2 36 21 

W229203 41,000 14,000 700 44 4 43 0.29 13 5.9 19 2.6 9.4 840 7.9 

W229204 11,000 2,300 450 6.9 2.8 14 0.05 4.7 4.2 5.4 4.2 1.9 48 10 

W233994 4,100 36,000 860 120 1.7 6.2 0.12 29 0 3.4 10 1.7 45 9.4 

W233995 45,000 23,000 1,100 110 2.3 72 0.06 30 3.4 31 6.5 9 250 88 

W233996 22,000 24,000 680 150 3 21 0.04 18 1.5 7.8 2.1 1.6 140 15 

W234124 18,000 10,000 1,000 98 3.4 18 0.09 18 4 7.6 0.53 4.3 380 9.7 

W234125 10,000 8,400 780 15 2.4 16 0.09 7.1 7.2 5.7 3.6 2.9 79 7.3 

W234126 31,000 17,000 1,100 32 2 34 0.15 34 7.1 15 3.1 10 860 23 

W234127 11,000 6,200 770 15 1.8 14 0.04 4.7 8.7 5.9 5 1.9 73 28 
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1. Executive Summary 

 

The Birmingham Water Works Board (Board) utilizes the Mulberry Fork as a primary 

water source for the Western Filter Plant (WFP).  A coal mine has recently been proposed 

adjacent to the Board’s Mulberry intake with outfalls being located approximately 800 

feet upstream.  The Board has raised concern regarding the impact of this mine on the 

raw water quality and subsequent treatment at WFP.  Therefore, a sampling and analysis 

plan was developed to determine the possible increase in concentrations of metals and 

organics due to mine runoff.  The mine to be evaluated is approximately 1.5 miles 

upstream of the Board’s Mulberry intake on the east bank of Mulberry Fork. 

 

The Board has conducted Acid Base Accounting (ABA) tests on five coal bearing 

samples collected from the Black Warrior River watershed in July 2009.  Based on test 

results, this coal bearing material is expected to generate acidic conditions. As no 

reported natural neutralization potential exists in these samples, the acidic waters 

produced are likely runoff dumps during rain events.  Therefore, operational processes 

should be considered to reduce the potential of acidic runoff.  The operational processes 

may either be directed toward the control and treatment of the runoff or the 

implementation of controls to reduce the oxidation of sulfides in these materials on the 

dumps and waste dumps. 

 

Should acidic conditions become pervasive, these coal bearing materials are likely to 

leach metals into the environment, some at concentrations above current Mulberry Fork 

levels and various local and federal limits.  Based on the synthetic leaching tests (SPLP) 

the metals of greatest concern are: aluminum, arsenic, iron, manganese, and zinc. 

 

Only one of the five samples was reported to leach BETX.  Both benzene and toluene 

were leached at concentrations above the EPA drinking water standards for this sample. 

 

Total organic carbon concentrations reported within the leachate from the SPLP tests 

ranged from 2.7 to 4.5 weight %.  The impact of this additional amount of organic carbon 

to Mulberry Fork watershed is unknown at this time. 

 

 

2. Study Background 

 

The Board utilizes the Mulberry Fork as a primary water source for the Western Filter 

Plant.  A coal mine has recently been proposed adjacent to the Board’s Mulberry intake 

with outfalls being located approximately 800 feet upstream.  The Board has raised 

concern regarding the impact of this mine on the raw water quality and subsequent 

treatment at WFP.  Therefore, a sampling and analysis plan (SAP) was developed to 



  

determine possible increases in concentrations of metals and organics due to mine runoff 

(Sampling and Analysis Plan for the Shepherd Bend Coal Mine Waste Rock & Coal 

Rejects; Coal Mine Drainage and Water Quality Study dated October 2008).  The mine 

to be evaluated is approximately 1.5 miles upstream of the BWWB’s Mulberry intake on 

the east bank of Mulberry Fork. 

 

 

3. Material Sampling 

 

Five (5) samples of coal bearing materials were collected in accordance with the SAP 

authorized by the Board.  These samples were collected within the Black Warrior River 

watershed near an active coal mine that uses the nearby site for processing the coal 

bearing materials. Each of the five samples were split and placed into two Ziploc bags 

and sent to the two ALS laboratories for analysis. 

 

4. Sample Analysis 

 

Two splits from each of the five (5) samples were analyzed by two ALS laboratories:  

ALS Environmental Division located in Houston Texas; and, ALS Minerals Division 

located in Reno Nevada.  The samples were analyzed in accordance with the SAP 

authorized by the Board.  ALS Houston performed the metal/organic leaching tests and 

ALS Reno performed the acid base accounting (ABA) tests. 

 

Synthetic Precipitation and Leaching Potential (SPLP) anlyses (EPA Method 1312) were 

performed at the ALS Houston facility.  The SPLP metals extraction / leachate were 

performed using a 1:1 ratio of sample to extraction fluid.  Normally EPA Method 1312 

calls for a 1:20 extraction / leachate ratio.  The use of the 1:1 ratio was done to lower the 

methods detection limits for leached metals and organics and to increase the likelihood of 

observing potential impacts that might occur from the leaching of the coal bearing 

materials.  The dissolved organic carbon (DOC) analyses were performed on the 7 day 

distilled water leachate from the five samples.  All reported sample results passed 

laboratory QA/QC procedures and requirements and are considered a fair representation 

of the likely leachate chemistry from a rain event.  Metals analyzed included: aluminum, 

antimony, arsenic, cadmium, chromium, copper, iron, lead, lithium, manganese, mercury, 

molybdenum, nickel, selenium, silver, strontium, titanium, and zinc.  Organics and non-

metals analyzed included: BETX (Benzene, Ethyl Benzene, Toluene, and Xylenes), 

Bromide, dissolved organic carbon, and total organic carbon. 

 

Acid Base Accounting (ABA) tests were performed at the ALS Reno facility.  The ABA 

tests were performed using industry standard methods based on Sobek (Sobek, A., Schuller, 

Freeman, W.J. and Smith, R. (1978), Field and Laboratory Methods Applicable to Overburdens 



  

and Minesoil, EPA report no. EPA-600/2-78-054 p.47-50).  The results are reported in tons of 

calcium carbonate required to neutralize the acid for every 1000 tons of ore that may be 

oxidized.  The pH reported is a paste pH thus reflecting the pH of small amounts of water 

that are in contact with this material, such as after a rain event.  Additionally, the 

laboratory quantified the total sulfur in each sample and the amount of sulfur that was 

present in the form of sulfide sulfur.  Sulfide sulfur is the form that may be oxidized and 

form sulfuric acid, initiating the condition referred to as acid mine drainage.  The 

lowering of the pH under these types of conditions may also increase the leaching of the 

metals contained within the coal bearing materials, simulated by the SPLP tests described 

above. 

 

 

5. Sample Results 

 

5.1 Synthetic Precipitation and Leaching Potential (SPLP) – EPA Method 1312. 

 

Metal concentrations above the method detection limits (MDL) in the SPLP leachate 

were observed for: aluminum, antimony, arsenic, chromium, iron, lithium, manganese, 

mercury, nickel, strontium, titanium, and zinc (see Table 1).  Metal concentrations 

associated with four (4) or five (5) of the samples were reported above the MDL 

including: aluminum (average value 0.85 mg/L), lithium (average value 0.01 mg/L), 

strontium (average value 0.03 mg/L), and zinc (average value 0.07 mg/L). 

 

 Metal concentrations in SPLP leachate that exceeded current average Mulberry 

Fork concentrations for one or more samples included: aluminum, iron, 

manganese, nickel, titanium, and zinc.   

 Metal concentrations in SPLP leachate that exceeded anti-degradation limits for 

one or more samples included: arsenic and zinc.  

 Metal concentrations in SPLP leachate that exceeded suggested mine permit 

limits for one or more samples included: arsenic and mercury. 

 Metal concentrations in SPLP leachate that exceeded EPA Primary (or 

Secondary) Drinking Water Standards for one or more samples included: 

aluminum, antimony, arsenic (secondary), iron (secondary), manganese 

(secondary), and mercury.   

 

Organics and non-metal concentrations (see Table 2) above the method detection limits in 

the SPLP leachate were observed for: benzene and toluene only in one of the five 

samples (sample number 4). 

 



  

 Organics and non-metal in SPLP leachate that exceeded EPA Primary (or 

Secondary) Drinking Water Standards for one or more samples included: benzene 

and toluene. 

 

Dissolved organic carbon from the distilled water leach was reported in two of the five 

samples while total organic carbon concentration ranged from 2.7 to 4.5 weight percent 

for the five SPLP leachate samples. 

 

5.2 Acid Base Accounting (ABA)  

 

Maximum potential acidity (MPA) ranged from 7.8 to 84.4 tons CaCO3/1000 tons of ore.  

Based on industry best practices (Managing Sulphidic Mine Wastes and Acid Drainage, 

Environment Australia, 1997; Best Practice Environmental Management in Mining) and 

government guidelines (EPA/DOE Mine Waste Technology Program, various annual 

reports).  Materials having MPA values less than 10 are generally considered to be non-

acid producing material. Materials having MPA values from 10 to 20 are considered to be 

non-definitive for acid generation.  Materials with an MPA greater than 20 are considered 

likely to produce acidic conditions if no natural conditions or operational procedures are 

available to counter-act the acid generation and/or oxidation of sulfide sulfur (most 

prevalently pyrite). 

 

The neutralization potential of a material may arise from many sources which may 

include: contained carbonates, silicates, and other minerals that consume acid when in 

contact with acidic conditions.  The neutralization potential of the material is determined 

through titration of the material with an acid.  For the five samples, the neutralization 

potential was reported between 0 and 2 tons CaCO3/1000 tons of ore.  These values are 

very low and represent material that has little buffering capacity towards acidic 

conditions. 

 

If the neutralization potential of a material is greater than the potential to generate acid 

and the kinetics of these reactions is adequate, then the material on balance would not be 

considered to be acid generating.  The net neutralization potential (NNP) represents this 

overall acidic reaction of the materials.  For the five samples these are all negative 

numbers indicating that there is a propensity to generate acid with no buffering capacity 

to mediate the resultant acidic waters. 

 

The paste pH results show that oxidization of sulfides within the coal bearing material 

sampled is not currently occurring (pH >7).  However, the potential for sulfide oxidation 

is present based on ABA results, with the exception of Sample #2 where the paste pH 

suggests that oxidation is occurring and that sufficient sulfides are present to lower the 



  

pH of water in contact with this material to acidic conditions (pH = 4.1).  It is not unusual 

for samples with high pyrite contents to show this type of analysis pattern. 

 

The total sulfur and sulfide sulfur results support the MPA and paste pH results described 

above.  Sulfide sulfur is found in all five samples and comprises most all of the sulfur 

found in the samples.  These reported results indicate that sulfide sulfur is present in the 

coal bearing materials sampled and analyzed, and this sulfide sulfur may be oxidized to 

generate acidic conditions. 

 

 

6. Summary Findings 

 

Five samples of coal bearing material were sampled and sent to ALS analytical 

laboratories located in Houston and Reno for leaching and acid generation testing.  All 

samples were under standard chain-of-custody procedures throughout the collection and 

transfer to the analytical facilities. 

 

Based on the ABA tests, this coal bearing material is expected to generate acidic 

conditions. As no reported natural neutralization potential exists in these samples, the 

acidic waters produced are likely runoff dumps during rain events.  Therefore, 

operational processes should be considered to reduce the potential of acidic runoff.  The 

operational processes may either be directed toward the control and treatment of the 

runoff or the implementation of controls to reduce the oxidation of sulfides in these 

materials on the dumps and waste dumps. 

 

Should acidic conditions become pervasive, these coal bearing materials are likely to 

leach metals into the environment, some at concentrations above current creek levels and 

various local and federal limits.  Based on the SPLP tests the metals of greatest concern 

are: aluminum, arsenic, iron, manganese, and zinc. 

 

Only one of the five samples was reported to leach BETX.  Both benzene and toluene 

were leached at concentrations above the EPA drinking water standards for this sample. 

 

Total organic carbon concentrations reported within the leachate from the SPLP tests 

ranged from 2.7 to 4.5 weight %.  The impact of this additional amount of organic carbon 

to Mulberry Fork watershed is unknown at this time and not part of this study. 

 



Table 1.  Leachable Metal Concentrations.

Results of Synthetic Precipitation and Leaching Procedure (SPLP) [USEPA Method 1312]
(All concentrations are reported in mg/L)

Aluminum Antimony Arsenic Cadmium Chromium Copper Iron Lead Lithium

Sample 1 3.400 <0.005 <0.005 <0.00060 <0.00060 <0.005 0.822 <0.00040 0.0255
Sample 2 0.104 <0.005 0.00922 <0.00060 <0.00060 <0.005 18.6 <0.00040 0.0064
Sample 3 0.308 0.00793 <0.005 <0.00060 <0.00060 <0.005 <0.036 <0.00040 0.0292
Sample 4 0.163 <0.005 0.00672 <0.00060 <0.00060 <0.005 <0.036 <0.00040 <0.0050

Sample 5 0.149 <0.005 <0.005 <0.00060 0.00705 <0.005 <0.036 <0.00040 0.0063
Average Value 

in Mulberry Fork 1
0.060 0.01 0.01 0.015 0.05 0.05 0.11 0.01 ___

Antidegradation Limit 2
NS 0.0104 0.009 NS 0.0505 0.0516 NS 0.0092 NS

Suggested Mine Permit Limit 
3 <0.1 <0.01 0.2 0.4 <0.01

EPA Primary Drinking Water 

Standards 4 0.05 to 0.2 5 0.006
0.01

0.0 6 0.005 0.1 1.3 0.3 5 0.015

0.0 6 NS

Manganese Mercury Molybdenum Nickel Selenium Silver Strontium Titanium Zinc

Sample 1 0.0141 <0.000042 <0.005 <0.005 <0.005 <0.005 0.03030 0.0246 0.095
Sample 2 0.0614 0.000262 <0.005 0.0536 <0.005 <0.005 0.08970 <0.005 0.198
Sample 3 <0.005 <0.000042 <0.005 0.0050 <0.005 <0.005 0.00691 <0.005 0.019
Sample 4 <0.005 <0.000042 <0.005 <0.005 <0.005 <0.005 0.00746 <0.005 0.011
Sample 5 <0.005 <0.000042 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.022

Average Value 

in Mulberry Fork 1
0.06 0.0003 ___ 0.05 ___ 0.05 ___ 0.01 0.05

Antidegradation Limit 2
NS 0.0003 NS NS NS NS NS NS 0.0537

Suggested Mine Permit Limit  
3 <0.0003 0.8

EPA Primary Drinking Water 

Standards 4 0.05 5 0.002 NS NS 0.05 0.10 5 NS NS 5 5

10/2/2009
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Table 1.  Leachable Metal Concentrations.

Results of Synthetic Precipitation and Leaching Procedure (SPLP) [USEPA Method 1312]
(All concentrations are reported in mg/L)

6) EPA Primary Drinking Water Standards - Public Health Goal

1) Average Value in Mulberry Fork from "Shepheard Bend Mine: Potential Impacts on the Mulberry and Drinking Water Concerns" presented by Patty Barron, P.E. and Patrick Flannelly, P.E. 

October 2008

2) Antidegradation Limit from "Shepheard Bend Mine: Potential Impacts on the Mulberry and Drinking Water Concerns" presented by Patty Barron, P.E. and Patrick Flannelly, P.E. October 2008

3) Suggested Mine Permit Limit from "Shepheard Bend Mine: Potential Impacts on the Mulberry and Drinking Water Concerns" presented by Patty Barron, P.E. and Patrick Flannelly, P.E. 

October 2008

4) EPA Primary Drinking Water Standards - Natioinal Primary Dinking Water Regulations

5) EPA Secondary Drinking Water Standards - Natioinal Secondary Dinking Water Regulations

10/2/2009
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Table 2.  Leachable Concentrations (Miscellaneous Constituents)

Results of Synthetic Precipitation and Leaching Procedure (SPLP) [USEPA Method 1312]
(SPLP concentrations are reported in ug/Kg)

Benzene Bromide EthylBenzene DOC TOC Toluene Xylenes

Sample 1 <25 <0.30 <25 11.0 32,200 <25 <25

Sample 2 <25 <0.30 <25 2.67 42,500 <25 <25

Sample 3 <25 <0.30 <25 <1 45,400 <25 <25

Sample 4 37 <0.30 <25 <1 27,100 31 <25

Sample 5 <25 <0.30 <25 <1 36,900 <25 <25

Average Value 

in Mulberry Fork (mg/L) 1 0.060

Antidegradation Limit (mg/L) 
2 NS NS NS NS NS NS NS

Suggested Mine Permit Limit 

(mg/L) 3
<0.05

EPA Primary Drinking Water 

Standards (mg/L) 4
0.005

0.0 6 NS 0.7 NS NS 1 10

DOC = Dissovled Organic Carbon; TOC = Total Organic Carbon

6) EPA Primary Drinking Water Standards - Public Health Goal

1) Average Value in Mulberry Fork from "Shepheard Bend Mine: Potential Impacts on the Mulberry and Drinking Water Concerns" presented by Patty Barron, P.E. and 

Patrick Flannelly, P.E. October 2008

2) Antidegradation Limit from "Shepheard Bend Mine: Potential Impacts on the Mulberry and Drinking Water Concerns" presented by Patty Barron, P.E. and Patrick 

Flannelly, P.E. October 2008

3) Suggested Mine Permit Limit from "Shepheard Bend Mine: Potential Impacts on the Mulberry and Drinking Water Concerns" presented by Patty Barron, P.E. and 

Patrick Flannelly, P.E. October 2008

4) EPA Primary Drinking Water Standards - Natioinal Primary Dinking Water Regulations

5) EPA Secondary Drinking Water Standards - Natioinal Secondary Dinking Water Regulations

10/2/2009
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Table 3.  Acid Generation Potential and Sulfide Sulfur Leachability

Results of Synthetic Acid Base Accounting Procedure (ABA) [Industry Standard Method]

Maximum Potential 
Acidity (MPA)

Neutralization 
Potential (NP)

Net Neutralization 
Potential (NNP)

NP:MPA
Ratio pH Total Sulfur 

(%)
Sulfide 

Sulfur (%)

Sample 1 7.8 2 -6 0.26 7.1 0.25 0.25
Sample 2 84.4 0 -84 0.00 4.1 2.70 2.66
Sample 3 8.4 1 -7 0.12 7.4 0.27 0.26
Sample 4 10.9 0 -11 0.00 7.9 0.35 0.35
Sample 5 14.1 1 -13 0.07 7.1 0.45 0.45

Average Value 

in Mulberry Fork (mg/L) 1
0.060 21

Antidegradation Limit 

(mg/L) 2
NS NS NS NS NS NS NS

Suggested Mine Permit 

Limit 3

EPA Primary Drinking Water 

Standards 4 NS NS NS NS 6.5 - 8.5 NS NS

MPA / NP / NNP reporting units = tCaCO3/1000t ore

6) EPA Primary Drinking Water Standards - Public Health Goal

1) Average Value in Mulberry Fork from "Shepheard Bend Mine: Potential Impacts on the Mulberry and Drinking Water Concerns" presented by Patty Barron, P.E. and Patrick Flannelly, 

P.E. October 2008

2) Antidegradation Limit from "Shepheard Bend Mine: Potential Impacts on the Mulberry and Drinking Water Concerns" presented by Patty Barron, P.E. and Patrick Flannelly, P.E. October 

2008

3) Suggested Mine Permit Limit from "Shepheard Bend Mine: Potential Impacts on the Mulberry and Drinking Water Concerns" presented by Patty Barron, P.E. and Patrick Flannelly, P.E. 

October 2008

4) EPA Primary Drinking Water Standards - Natioinal Primary Dinking Water Regulations

5) EPA Secondary Drinking Water Standards - Natioinal Secondary Dinking Water Regulations

10/2/2009

Page  4 of 4
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1. Summary 

 
The Birmingham Water Works Board (Board) utilizes the Mulberry Fork as a primary 
water source for the Western Filter Plant (WFP).  A surface water sampling plan was 
developed to aid in determining the potential impacts of a proposed mine near the current 
Mulberry intake.  Since there is an existing coal mine currently in operation upstream of 
the Mulberry Intake, it was utilized as the focal point for our sampling locations.  The 
mine that was evaluated is approximately 1.5 miles upstream of the Board’s Mulberry 
intake on the east bank of Mulberry Fork.  Four locations were sampled a total of seven 
times between July 2009 and July 2010; two of the events were during wet weather and 
five events were during dry weather.  Below is a list of the locations that were sampled 
followed by a map of the sites in Figure 1.1. 

 Site 1 – Mulberry Intake 
 Site 2 – 800 feet downstream of mine outfall 
 Site 3 -  Mine Outfall 
 Site 4 – 800 feet upstream of mine outfall 

 
Figure 1.1 – Sampling Site Locations 
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The sampling results confirmed the potential for several metals to be discharged from the 
mine outfall at elevated levels as compared to the typical water quality in this reach of the 
Mulberry Fork.  Four of the metals found were consistent with the ones listed as potential 
concerns in the Coal Mine Drainage and Water Quality Study memo (Malcolm Pirnie, 
September 2009) with the addition of one parameter.  The potential metals of concern are 
aluminum, iron, manganese, zinc, and strontium.  All of these metals are regulated except 
for strontium.   
 
Total organic carbon (TOC) concentrations were elevated at all locations during the July 
2009 wet weather sampling event.  The concentration discharged from the outfall was 
greater than that of the other three locations, however the elevated concentration at the 
intake can not be solely attributed to the mine outfall.   
 
None of the constituents sampled at the mine outfall location were beyond the limits of 
the mine’s current permit.  However, it is important to note that aluminum, zinc, 
strontium, and TOC are not monitoring requirements of the current ADEM permit but 
were being discharged from the mine outfall at elevated levels. 
 
The following section provides summary tables of the data collected during the sampling 
events on the Mulberry Fork. 
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2. Water Quality Data 

 
Background data was collected from the Board’s Envirolab for samples collected at the 
Mulberry Intake.  Table 2.1 shows the average water quality seen at the Mulberry intake 
from monthly samples collected during 2007 and 2008 to be used as a comparison for 
sampling performed for this effort. 
 

Table 2.1 
Mulberry Intake Water Quality 

 
 
 
Laboratory analysis was performed at the Board’s Envirolab and the Alabama Power 
Laboratory as noted in the following tables.  Table 2.2 and 2.3 shows the data collected 
during the wet and dry weather events in July 2009 through July 2010. 
 
It is important to note that the wet weather sampling event in November is not an 
accurate representation of wet weather conditions due to the Site 3 location not producing 

Parameter AVG Max Min Units
Metals*

Aluminum 0.065 0.270 <0.05 mg/L
Antimony <0.005 <0.005 <0.005 mg/L
Arsenic <0.005 <0.005 <0.005 mg/L
Chromium <0.005 0.06 <0.005 mg/L
Copper 0.024 0.402 <0.01 mg/L
Iron 0.10 1.01 <0.05 mg/L
Lead <0.005 0.007 <0.005 mg/L
Manganese 0.040 0.148 <0.01 mg/L
Zinc 0.064 0.230 <0.01 mg/L
Mercury <0.001 <0.001 <0.001 mg/L

IC*

Bromide <0.25 <0.25 <0.25 mg/L

Chloride 5.11 23.30 2.08 mg/L

Fluoride 0.06 0.24 <0.05 mg/L

Nitrate as N 0.72 5.89 <0.06 mg/L

Nitrite as N <0.08 0.36 <0.08 mg/L

Orthophosphate a <0.17 <0.17 <0.17 mg/L

Sulfate 26.2 82.7 8.3 mg/L

Conductivity 167 370 86 ms/cm

Fecal Coliform F11 F65 0 cfu/100mL

Hardness 77 126 34 mg/L

TDS 132 280 60 mg/L

TOC 3.1 5.7 1.0 mg/L

TSS 5.0 15 1.2 mg/L
*Data from Envirolab Nov 2007 - 2008 Project 77

Mulberry Fork Characteristics
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any runoff at the time of the event.  At the time of collection there was not enough 
precipitation to cause the outfall to discharge.  Therefore the samples were collected from 
the middle of the river in front of the outfall location.  The data is however shown below 
for future comparison purposes when the outfall discharge is flowing and when it is not 
flowing.  Impacts could potentially be noticeable for the future wet weather events. 
 

Table 2.2 
Wet Weather Event Water Quality 

 
 

MCL1

Parameter 7/22/2009 11/30/2009 7/22/2009 11/30/2009 7/22/2009 11/30/20092 7/22/2009 11/30/2009

Aluminum (mg/L) <0.05 <0.05 <0.05 <0.05 0.206 <0.05 <0.05 <0.05 0.2

Antinomy (mg/L) Method 200.9 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006

Arsenic (mg/L) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.01

Benzene (mg/L) <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.005

Bromide (mg/L) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ‐

Chromium (mg/L) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.1

Chromium‐Hexa (Diss) (mg/L) <0.01 ‐ <0.01 ‐ <0.01 ‐ <0.01 ‐ ‐

Copper (mg/L) <0.01 <0.01 <0.01 <0.01 <0.01 0.025 <0.01 <0.01 1

Dissolved Organic Carbon (DOC) (mg/L) 2.94 2.48 2.75 2.47 3.43 2.36 2.78 2.49 4

Ethlylbenzene (mg/L) <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.7

Iron (mg/L) 0.109 <0.05 0.11 <0.05 0.667 0.136 0.128 <0.05 0.3

Lead (mg/L) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.015

Lithium (mg/L)* 0.007 <0.003 0.005 <0.003 0.013 <0.003 <0.003 <0.003 ‐

m,p,‐Xylene (mg/L) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.01

Manganese (mg/L) <0.01 <0.01 0.059 <0.01 0.188 <0.01 0.09 <0.01 0.05

Mercury (mg/L) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002

Molybdenum (mg/L)* <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ‐

o‐Xylene (mg/L) <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.01

Selenium (mg/L) EPA 200.9 <0.005 ‐ <0.005 ‐ <0.005 ‐ <0.005 ‐ 0.05

Strontium (mg/L)* 0.058 0.032 0.055 0.033 0.401 0.032 0.047 0.029 ‐

Sulfate (mg/L) 25.1 14.2 22.1 13.5 22.4 14.4 22.7 11.3 250

Sulfide (mg/L)* <0.01 0.2 0.11 0.11 <0.01 0.07 0.08 0.09 ‐

Sulfide, Dissolved (mg/L)* ‐ 0.04 ‐ 0.04 ‐ <0.01 ‐ <0.01 ‐

Toluene (mg/L) <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 1

Total Dissolved Solids (TDS) (mg/L) 78 18 83 23 83 15 88 <5 ‐

Total Organic Carbon (TOC) (mg/L) 3.61 2.37 3.59 2.41 4.09 2.38 3.33 2.37 4

Zinc (mg/L) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 5

Soluble Aluminum (mg/L) 0.0643 <0.05 0.0635 <0.05 0.0811 <0.05 0.0648 <0.05 ‐

Soluble Antimony (mg/L) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 ‐

Soluble Arsenic (mg/L) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 ‐

Soluble Copper (mg/L) 0.025 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ‐

Soluble Iron (mg/L) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐

Soluble Lead (mg/L)   <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 ‐

Soluble Lithium (mg/L)* 0.005 <0.003 0.004 <0.003 0.009 <0.003 <0.003 <0.003 ‐

Soluble Manganese (mg/L) ‐ <0.01 ‐ <0.01 ‐ <0.01 ‐ <0.01 ‐

Soluble Molybdenum (mg/L)* <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ‐

Soluble Strontium (mg/L)* 0.043 0.031 0.039 0.031 0.307 0.033 0.036 0.028 ‐

Soluble Zinc (mg/L) 0.028 <0.01 0.0162 <0.01 0.0126 <0.01 0.0469 <0.01 ‐

*Samples analyzed at AL Power Lab
1MCL ‐ for drinking water

Higher than other locations but not 

regulated

Greater than MCL

WET WEATHER EVENTS

Site 1 ‐ Mulberry Intake Site 2 ‐ Downstream of Outfall Site 3 ‐ Outfall of Mine Site 4 ‐ Upstream of Outfall

Sample Location
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Table 2.3 

Dry Weather Event Water Quality 

 

MCL1

Parameter 8/18/2009 11/5/2009 3/30/2010 5/28/2010 7/13/2010 8/18/2009 11/5/2009 3/30/2010 5/28/2010 7/13/2010 8/18/2009 11/5/2009 3/30/2010 5/28/2010 7/13/2010 8/18/2009 11/5/2009 3/30/2010 5/28/2010 7/23/2010 MCL

Aluminum (mg/L) <0.05 0.052 <0.05 0.053 <0.05 <0.05 0.056 <0.05 0.103 <0.05 0.106 <0.05 0.058 0.090 <0.05 <0.05 <0.05 0.065 0.076 <0.05 0.2

Antimony (mg/L) Method 200.9 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006

Arsenic (mg/L) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.01

Benzene (mg/L) <0.0005 <0.0005 <0.0005 ‐ <0.0005 <0.0005 <0.0005 <0.0005 ‐ <0.0005 <0.0005 <0.0005 <0.0005 ‐ <0.0005 <0.0005 <0.0005 <0.0005 ‐ <0.0005 0.005

Bromide (mg/L) <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 ‐

Chromium (mg/L) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.1

Chromium‐Hexa (Diss) (mg/L) <0.01 <0.01 <0.01 ‐ <0.01 <0.01 <0.01 <0.01 ‐ <0.01 <0.01 <0.01 <0.01 ‐ <0.01 <0.01 <0.01 <0.01 ‐ <0.01 ‐

Copper (mg/L) <0.005 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0156 <0.01 <0.01 <0.01 <0.01 1

Dissolved Organic Carbon (DOC) (mg/L) 2.76 3 2.46 2.67 2.87 2.81 3.12 2.37 2.66 2.89 2.71 3.28 2.33 2.75 2.91 2.66 3.55 2.36 2.64 2.91 4

Ethlylbenzene (mg/L) <0.0005 <0.0005 <0.0005 ‐ <0.0005 <0.0005 <0.0005 <0.0005 ‐ <0.0005 <0.0005 <0.0005 <0.0005 ‐ <0.0005 <0.0005 <0.0005 <0.0005 ‐ <0.0005 0.7

Iron (mg/L) 0.076 0.143 <0.05 0.108 <0.05 0.083 0.055 <0.05 0.177 <0.05 0.396 0.056 <0.05 0.161 <0.05 0.0776 <0.05 <0.05 0.125 <0.05 0.3

Lead (mg/L) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.015

Lithium (mg/L) * <0.003 <0.003 <0.003 <0.003 0.021 <0.003 <0.003 <0.003 <0.003 0.02 <0.003 <0.003 <0.003 <0.003 0.02 <0.003 <0.003 <0.003 <0.003 0.02 ‐

m,p,‐Xylene (mg/L) <0.001 <0.001 <0.001 ‐ <0.001 <0.001 <0.001 <0.001 ‐ <0.001 <0.001 <0.001 <0.001 ‐ <0.001 <0.001 <0.001 <0.001 ‐ <0.001 0.01

Manganese (mg/L) 0.0241 <0.01 <0.01 0.148 <0.01 ‐ <0.01 <0.01 0.218 <0.01 0.242 <0.01 <0.01 0.213 <0.01 0.0592 <0.01 <0.001 0.123 <0.01 0.05

Mercury (mg/L) <0.001 <0.001 ‐ <0.001 <0.001 <0.001 <0.001 ‐ <0.001 <0.001 <0.001 <0.001 ‐ <0.001 <0.001 <0.001 <0.001 ‐ <0.001 <0.01 0.002

Molybdenum (mg/L) * <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ‐

o‐Xylene (mg/L) <0.0005 <0.0005 <0.0005 ‐ <0.0005 <0.0005 <0.0005 <0.0005 ‐ <0.0005 <0.0005 <0.0005 <0.0005 ‐ <0.0005 <0.0005 <0.0005 <0.0005 ‐ <0.0005 0.01

Selenium (mg/L) EPA 200.9 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.05

Strontium (mg/L) * 0.051 0.036 0.033 0.035 0.058 0.033 0.034 <0.029 0.037 0.057 0.036 0.037 0.043 0.038 0.056 0.033 0.034 0.029 0.039 0.058 ‐

Sulfate (mg/L) 29.1 16.5 13 18.7 30.4 15 15.3 13 18 31 15.8 19.8 17.2 20.2 31 18.7 16.6 12.9 19.1 31.2 250

Sulfide (mg/L) * 0.06 0.02 0.03 0.02 0.01 0.06 0.01 0.06 0.04 0.01 <0.01 0.04 0.03 0.04 0.01 0.02 0.02 0.01 0.02 0.02 ‐

Sulfide ‐ Dissolved (mg/L) * <0.01 <0.01 0.03 0.02 <0.01 0.02 <0.01 <0.01 0.04 <0.01 <0.01 <0.01 0.03 0.01 0.01 <0.01 <0.01 <0.01 0.01 0.02 ‐

Toluene (mg/L) <0.0005 <0.0005 <0.0005 ‐ <0.0005 <0.0005 <0.0005 <0.0005 ‐ <0.0005 <0.0005 <0.0005 <0.0005 ‐ <0.0005 <0.0005 <0.0005 <0.0005 ‐ <0.0005 1

Total Dissolved Solids (TDS) (mg/L) 28 50 53 65 103 23 58 43 55 20 20 58 53 60 23 60 55 28 55 48 ‐

Total Organic Carbon (TOC) (mg/L) 3 2.72 2.22 2.54 2.68 2.75 2.78 2.15 2.65 3.05 2.99 3.12 2.16 2.59 3.15 2.93 2.68 2.62 2.65 2.94 4

Zinc (mg/L) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.010 <0.01 <0.01 <0.005 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 5

Soluble Aluminum (mg/L) <0.05 <0.05 <0.05 0.058 <0.05 <0.05 <0.05 <0.05 0.098 <0.05 <0.05 <0.05 <0.05 0.104 <0.05 <0.05 <0.05 <0.05 0.079 <0.05 ‐

Soluble Antimony (mg/L) EPA 200.8 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 ‐

Soluble Arsenic (mg/L) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 ‐

Soluble Copper (mg/L) <0.01 <0.01 <0.01 0.0157 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.005 <0.01 <0.01 <0.01 <0.01 <0.01 ‐

Soluble Iron (mg/L) <0.05 <0.05 <0.05 0.125 ‐ <0.05 <0.05 <0.05 0.177 ‐ <0.05 <0.05 <0.05 0.174 ‐ <0.05 <0.05 <0.05 0.127 ‐ ‐

Soluble Lead (mg/L)   <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 ‐

Soluble Lithium (mg/L)   <0.003 <0.003 <0.003 <0.003 0.017 <0.003 <0.003 <0.003 <0.003 0.016 <0.003 <0.003 <0.003 <0.003 0.017 <0.003 <0.003 <0.003 <0.003 0.016 ‐

Soluble Manganese (mg/L) ‐ <0.01 <0.01 0.149 ‐ ‐ <0.01 <0.01 0.192 ‐ ‐ <0.01 <0.01 0.207 ‐ ‐ <0.01 <0.01 0.119 ‐ ‐

Soluble Molybdenum (mg/L) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ‐

Soluble Strontium (mg/L) * 0.047 0.033 0.03 0.035 0.055 0.032 0.035 0.03 0.035 0.055 0.033 0.039 0.038 0.038 0.055 0.032 0.036 0.029 0.036 0.055 ‐

Soluble Zinc (mg/L) 0.0345 <0.01 <0.01 0.093 <0.005 <0.01 <0.01 <0.01 0.013 <0.01 0.212 <0.01 <0.01 <0.01 <0.01 0.063 <0.01 <0.01 <0.01 <0.01 ‐

*Samples analyzed at AL Power Lab
1MCL ‐ for drinking water 2 Sampled in mid‐river due to lack of discharge from mine outfall

Higher than other locations but not 

regulated

Greater than MCL

DRY WEATHER EVENTS

Sample Location

Site 1 ‐ Mulberry Intake Site 2 ‐ Downstream of Outfall Site 3 ‐ Outfall of Mine2 Site 4 ‐ Upstream of Outfall
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3. Summary Findings 
 
Focusing on the July 2009 event, while concentrations of the parameters of concern were 
not seen downstream at elevated levels they are still cause for potential concern if a mine 
outfall were to be within a close proximity of the Mulberry Intake as proposed for the 
Shepherd Bend Mine.  Also, it is apparent from the data that there are additional 
contaminants that need to be considered as monitoring requirements for current and 
future coal mine permits.  The following parameters which were seen at elevated levels in 
the outfall discharge consist of aluminum, iron, manganese, zinc, strontium, and TOC. 
 
An important factor to bring forth when analyzing this data is that the time periods in 
which these wet weather sampling events took place were particularly wet seasons.  
Therefore, this data does not represent the typical seasonal weather patterns for this area.  
It will be important to closely observe future data during the potentially dryer summer 
and fall conditions in comparison to the current data. 
 



 

 

APPENDIX D 



Shepherd Bend Mine:
Potential Impacts on the Mulberry and

Drinking Water Concerns

Presented by:

Patty Barron, P.E.
Patrick Flannelly, P.E.

December 2008
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Alabama Surface Mining Commission 
Regulations: Chapter 880-X-7C-.04

(2) Upon petition an area may be (but is not required to be) designated as 
unsuitable for certain types of surface coal mining operations, if the 
operations will –

– (a) Be incompatible with existing State or local land use plans or program;

– (b) Affect fragile or historic lands in which the operations could result in significant damage to 
important historic, cultural, scientific, or aesthetic values or natural systems;

– (c) Affect renewable resource lands in which the operations could result in a 
substantial loss or reduction of long-range productivity of water supply or of food or 
fiber products; or

– (d) Affect natural hazard lands in which the operations could substantially endanger life and 
property, such lands to include areas subject to frequent flooding and areas of unstable 
geology.
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EPA Antidegradation Policy

• Water quality standards include an antidegradation 
policy and implementation method. The water quality 
standards regulation requires States and Tribes to 
establish a three-tiered antidegradation program.

– Tier 1 maintains and protects existing uses and water quality conditions 
necessary to support such uses. An existing use can be established by 
demonstrating that fishing, swimming, or other uses have actually occurred since 
November 28, 1975, or that the water quality is suitable to allow such uses to 
occur. Where an existing use is established, it must be protected even if it is not 
listed in the water quality standards as a designated use. Tier 1 requirements are 
applicable to all surface waters.

Source: EPA website
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Shepherd Bend Site

- 1773 Total 
Acres

- 300 Acres will 
be actively 
mined during 
years 1-3 
(highlighted)

- 22 proposed 
total outfalls

-10 proposed 
outfalls 
upstream of 
intake
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Mulberry Intake

• Proposed Location of Shepherd Bend Mine is immediately 
adjacent and upstream of the BWWB’s Mulberry Intake

• Mulberry Intake supplies raw water to Western Filter Plant (up 
to 55 MGD)

• Western Filter Plant supplies water to approximately 200,000 
customers

• Several large industrial customers receive raw water from the 
Mulberry Intake
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Timeline of Events

o November 13, 2007 - ADEM issued the Draft NPDES Permit for Shepherd Bend 
Mine

o December 14, 2007 - BWWB issued comment letter to ADEM regarding proposed 
permit

o January 30, 2008 - BWWB and Malcolm Pirnie met with Drummond and Shepherd 
Bend Mine Representatives

o February 1, 2008 - Malcolm Pirnie sent email to Shepherd Bend Representatives 
Requesting Data from Meeting  - Shepherd Bend Representatives sent several 
emails with requested data.

o February 18, 2008 - Shepherd Bend Representatives send letter to Malcolm Pirnie -
Dan Holliman - outlining data provided to Malcolm Pirnie .  
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Timeline of Events

o March 6, 2008 - BWWB sent response letter to Shepherd Bend Representatives 
outlining the deficiencies with data provided and requested additional data.  (ADEM -
Richard Hulcher - copied on letter)

o March 24, 2008 - Shepherd Bend Representatives submitted a response for 
BWWB's March 6, 2008 letter.  This response included some additional data to 
review.

o Our evaluation of the information provided by Shepherd Bend Representatives on 
March 24, 2008 included the following deficiencies:

– Material storage areas not described – size, location, etc.
– The description of expected water quality of stormwater coming in contact with stored materials, including a 

discussion of acid- or toxic-forming potential was not adequate. 
– Location of BMPs was not provided on site maps other than their treatment ponds.
– No description of chemical treatment was provided.
– Groundwater base flows were not accounted for in their responses.
– The basis for water quality design including target pollution rates was not provided.   
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Timeline of Events

o July 21st, 2008 – ADEM Issued Permit for Shepherd Bend Mine

o August 1st, 2008 – Shepherd Bend Mine Permit Active



INDEPENDENT ENVIRONMENTAL ENGINEERS, SCIENTISTS AND CONSULTANTS             

Agenda

1. Background

2. BWWB Analysis of Water Quality Impacts  

3. Conclusions



INDEPENDENT ENVIRONMENTAL ENGINEERS, SCIENTISTS AND CONSULTANTS             

Screening Level Antidegradation 
Analysis

• Estimate Impact of Mine on WQ in the Mulberry
• Using Mixing Equation:

C1Q1  +  C2Q2

Cmixed =  -----------------------
Q1  +  Q2

Where: 
– C1 = Concentration from mine (Maximum Suggested Limit)
– C2 = Background Concentration (ADEM)
– Q1 = Flow from Mine
– Q2 = Mulberry Flows (7Q10 – Worst Case)
– Cmixed = Concentration in River
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Screening Level Antidegradation 
Analysis

Steps in Calculating Maximum Suggested Permit Limits for Mine:

1. Calculate Cmixed which = 10% of the assimilative capacity of the 
river

2. Enter known data into equation:
• C2 = Background Concentration (ADEM)
• Q1 = Flow from Mine
• Q2 = Mulberry Flows (7Q10 – Worst Case)
• Cmixed = Assimilative Capacity of River

3. Solve for C1 = Maximum Suggested Permit Limit for Mine
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Mixing Calculation.. 

• Yields a conservative assessment of the water quality 
impact on the Mulberry and and identifies which 
parameters we should be concerned about.

• Flows from the mine are based on the areas to be mined 
in years 1-3 (∼300 acres) due to lack of information 
regarding coal pile storage areas. 

• River Flows are based on 7Q10 conditions. 
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Background Data in Mulberry Fork
Average 2005-2006 Sample Events (provided by ADEM)

Parameters Avg. Concentration (mg/L)

Ag 0.05
Al 0.06
As 0.01
Cd 0.015
Cr 0.05
Cu 0.05
Fe 0.11
Hg 0.29
Mn 0.06
Ni 0.05
Pb 0.01
Sb 0.01
Ti 0.01

TSS 21
Zn 0.05
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Maximum Suggested Limits

• EPA Region 4 Antidegradation Guidance

– Federally antidegradation policy (40 CFR Section133.12 (a)(2))

– The lowering of water quality by a pollutant may be considered de 
minimis if it satisfies all the following criteria:

• The lowering of water quality uses less than 10 percent of the total 
assimilative capacity.

• at least 10 percent of the total assimilative capacity remains unused after the 
lowering of water quality.“

• If, after appropriate application of such an alternative, the degradation is not 
significant, the Tier II decision process is complete without further analysis.

• Assimilative capacity is defined as the difference between the existing water 
quality and the set ADEM water quality criteria.
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Maximum Suggested Limits

Parameter WQ Standard

Antidegradation
Limit
mg/l

Q1
cfs

Q23

cfs
C2

mg/l

Suggested 
Mine Permit Limit

C1
mg/l

Literature Review 
Concentrations

mg/l
Al2 NS NS 1 200 0.060 440
As1 0.0001205 0.009 1 200 0.01* <0.01 0.6

Bromide NS NS 1 200 - <0.05
BTEX NS NS 1 200 -
Cu1 0.066 0.0516 1 200 0.050 0.4 6.1
Hg1 0.0000419 0.0003 1 200 0.0003* <0.0003 0.1
Li NS NS 1 200 -

Mo NS NS 1 200 - <1
Pyritic Sulfur NS NS 1 200 -

Sb1 0.01379 0.0104 1 200 0.01* 0.1
Se1 0.163 NS 1 200 - 0.03
Sr NS NS 1 200 -

Sulfate2 NS NS 1 200 - 21920
TDS2 NS NS 1 200 - 16000

Turbidity 1 NS NS 1 200 -
Zn2 0.0873 0.0537 1 200 0.050* 0.8 23

- = No Data   NS = No Standard      1 Primary DWS 2 Secondary DWS     3 Estimated 7Q10 flow     * MDL used 

Original Pollutants of Concern (Included in November 2007 Letter to ADEM) 
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Maximum Suggested Limits

Parameter WQ Standard

Antidegradation
Limit
mg/l

Q1
cfs

Q21

cfs
C2

mg/l

Suggested 
Mine Permit Limit

C1
mg/l

Literature 
Review 

Concentrations
mg/l

Cr 1 0.0553 0.0505 1 200 0.05* 0.2 15.7

Pb 1 0.0017 0.0092 1 200 0.01* <0.01 0.2

Additional Pollutants of Concern

- = No Data   NS = No Standard      1 Primary DWS 2 Secondary DWS     3 Estimated 7Q10 flow     * MDL used 
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Maximum Suggested Limits

• Data Gaps:

Parameter Reason for not Calculating Limit

Al No ADEM water quality standard

Bromide No data and no ADEM water quality standard

BTEX No data and no ADEM water quality standard

Li No water quality data for Mulberry

Mo No data and no ADEM water quality standard

Pyritic Sulfur No data and no ADEM water quality standard

Se No water quality data for Mulberry

Sr No water quality data for Mulberry

Sulfate No data and no ADEM water quality standard

TDS No data and no ADEM water quality standard

Turbidity No water quality data for Mulberry
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Conclusions

• The proposed draft permit is not consistent with ASMC Regulations 
and EPA Antidegradation Policy  

• The proposed draft permit is not consistent with the current water 
use of this segment of the Mulberry – Public Water Supply  

• Pollutants listed in our original complaint letter can be found in very 
high concentrations in coal pile runoff based on reviewed literature.

• Recommended permit limits for: Antimony, Copper, Chromium, Zinc, 
Mercury, Lead, Arsenic, and Bromide
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Conclusions

Parameter Suggested Limit (mg/L)
Antimony1 0.1

Copper1 0.4

Chromium1 0.2

Zinc2 0.8

Mercury1 <0.0003

Lead1 <0.01

Arsenic1 <0.01

Bromide <0.05

Based on our analysis using EPA’s Region 4 Antidegradation 
Analysis we request that the following additional limits be 
added to the NPDES Permit for the mine with appropriate 
monitoring requirments:  
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Conclusion

Based on the potential for degradation associated with the following 
parameters, we request that they be added as a monitoring requirement to 
the NPDES permit for the mine for all active permitted outfalls.  

Additional Parameters to be Monitored:

• Al
• BTEX
• Li
• Mo
• Pyritic Sulfur
• Sb

• Se
• Sr
• Sulfate
• TDS
• Turbidity
• TOC
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Proposed  Future Actions

• BWWB has two sampling programs planned:

– Surface Water Sampling – (upstream, downstream, and outfall for active 
mine on the Mulberry)

– Bench Test – Will be used to characterize spoil material from an active 
mine near the Mulberry Intake.

• BWWB request additional time to assess the potential 
impacts of mining activity on the Mulberry Intake.
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Questions?
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BWWSB Overview
Customers and Demands

 Largest drinking water utility in Alabama

 Supply approximately 680,000 people 
(approximately 20% of the State of Alabama)

 Average daily demand in excess of 100 MGD

 28 MGD of raw water is also provided to 
industrial customers



BWWSB Overview
Source Water Supply

4 Raw Water

Intakes 

4  Water 
Treatment 
Plants 



Elevated DBP Occurrence
Timeline of Events

 Mid-October, 2006 – monthly monitoring DBP samples were 
collected from the distribution system

 October 27, 2006 – ADEM notified BWWSB that a neighboring 
utility on the Black Warrior River was experiencing increased 
DBPs

 October 27, 2006 – BWWSB Mobile Pilot Plant used to collect 
DBP samples at Western Filter Plant 

 October 31, 2006 – PAC dose increased at Western Filter Plant

 November 1, 2006 – Mulberry Intake shut down pending further 
investigation



Elevated DBP Occurrence
October Monthly DBP Samples



Elevated DBP Occurrence
Pilot Plant DBP Samples
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Elevated DBP Occurrence
Pilot Plant DBP Samples

Pilot Plant Sampling
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Elevated DBP Occurrence
Brominated Species

 TTHMs and brominated THMs were at unprecedented levels

 The 7-day samples showed 130 ug/L of brominated THMs in 
the finished water

• Bromodichloromethane (CHCl2Br) 72.3 ug/L
• Dibromochloromethane (CHClBr2) 50.5 ug/L
• Bromoform (CHBr3) 7.5 ug/L



Identifying the Source

 November 10, 2006 – BWWSB initiated a comprehensive 
sampling program for the Black Warrior River

 90 locations over a 100-mile stretch along the Black 
Warrior River were sampled for bromide



Identifying the Source



Identifying the Source

 November 17, 2007 – samples indicated that the source of 
bromide was a wastewater treatment plant on the Riley 
Maze Creek, a tributary of the Black Warrior River

 Bromide levels as high as 212 mg/L were detected at the 
wastewater treatment plant

 Bromide levels as high as 0.6 mg/L were detected at the 
Mulberry Intake 

 November 22, 2006 – ADEM initiated their own sampling 
program of permit holders and identified an industrial 
facility discharging into the suspected wastewater 
treatment plant as the bromide source



Pilot Testing

 Mobile Pilot Plant was moved to Mulberry Intake

 Two objectives:
• Determine lowest acceptable bromide 

level with regards to DBP formation
• Examine treatability of bromide

75.jpg
60.jpg


Pilot Testing

 March 14, 2007 through May 8, 2007
• 11 sets of DBP SDS samples collected

 Range of raw water bromide levels
• 0.05 mg/L – 0.20 mg/L



Pilot Testing
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Drought Conditions

 Spring 2007 - Southeastern US, particularly Alabama, was 
experiencing a drought

 BWWSB needed to utilize the Black Warrior River and turn the 
Mulberry Intake back on

 May 7, 2007 – BWWSB was awarded an emergency preliminary 
injunction to limit the load of bromide discharged by the industrial 
facility
• < 50 lb/day bromide, based on allowable amount of bromide that 

Western Filter Plant could handle
• Must truck wastewater discharge to another facility

 May 21, 2007 – Black Warrior River bromide levels at the Mulberry 
Intake were <0.05 mg/L and the Intake was turned back on



Drought Conditions 



Drought Conditions



Drought Conditions



Drought Conditions



Drought Conditions

 Bromide is inorganic and persistent as it flows down the Black 
Warrior River

 At low flows, a bromide load of 50 lb/day as required in the 
preliminary injunction is still too much bromide!

 Western Filter Plant can only handle bromide concentrations as 
low as 0.05 mg/L, based on pilot testing and DBP sampling

 0.05 mg/L of bromide at low flows ~ bromide load of 10 lb/day

 July 2, 2007 - BWWSB sought an amended preliminary injunction
• < 10 lb/day bromide, based on allowable amount of bromide that Western Filter 

Plant could handle and low flow due to drought conditions in the Black Warrior 
River



Outcome

 Industrial facility has installed process equipment 
to remove bromide from their wastewater 
discharge

 BWWSB continues to monitor the Black Warrior 
River at the Mulberry Intake and the wastewater 
treatment plant on a daily basis 



Questions?
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Literature Review Summary:  Total Organic Carbon (TOC) 

Originating from Coal Mining Activity and Runoff 
 

The Black Warrior Basin, located in west and north central Alabama, contains vast coal 

reserves which have been utilized for over a century.  This mineral resource provides 

economic wealth essential to the livelihood of many Alabama residents.   However, with 

this great wealth comes some particularly unpleasant baggage.  Various chemicals found 

in Alabama’s coal eventual make their way into the streams of the Black Warrior basin, 

which provides many communities drinking water, including the state’s largest 

metropolitan area.  Mercury (Diehl 2004, Goldhaber 2000), arsenic (Goldhaber 2000, 

Zielinski 2007), molybdenum (Goldhaber 2000), selenium (Goldhaber 2000), copper 

(Goldhaber 2000), and titanium (Goldhaber 2000) present in Alabama coal and coal 

mining operations contaminates surrounding streams.  Acid mine drainage is also a factor 

leading to the stream quality decay created by coal mining runoff (Savrda 2007).   

 

Another chemical of concern is total organic carbon (TOC).  TOC, present in natural 

waters, is known to be a precursor of disinfectant byproducts (DBP’s), which are 

potentially carcinogenic or cause other heath problems (Wallace 2001).  The Birmingham 

Water Works Board (BWWB) is conducting a study to quantify TOC concentrations in 

source water.  The BWWB is interested in determining agricultural and industrial point 

sources, including any impact from mining activity.   

 

There is a small amount of literature addressing the direct relationship between TOC and 

coal mine activity runoff.  Several articles address the threat of polycyclic aromatic 

hydrocarbons as a result TOC’s (Rockne 2002) derived from active mining and deposited 

in floodplain soils (Yang 2008a, Yang 2008b, Hoffman 2007).  PAH’s inspire great 

concern because of their persistence and toxicity (Pies 2007).  The Pies 2007 study 

implies a potential threat from coal mine runoff containing high concentrations of organic 

carbon. 

 

Black carbon, various carbonaceous products of incomplete combustion of fossil fuels 

and vegetation (Goldberg 1985, Gustafsson 2001), can also contribute to PAH formation.  

However, PAH’s formed by black carbon differ from PAH’s formed by organic carbon 

(Yang 2008a).  Specifically, heavier PAH’s showed a correlation to black carbon while 

two-ring PAH’s showed a closer relationship to organic carbon (Yang 2008a, Yang 

2008b).  Therefore, an accurate accounting of PAH’s formed by TOC’s originating from 

mine runoff, while discounting other sources such as combustion products, appears 

feasible. 

 

Two-ring PAH’s include azulene and its much more toxic and well known isomer, 

naphthalene (Applequist 1982).  Acute exposure of humans to naphthalene by inhalation, 

ingestion, and dermal contact is associated with hemolytic anemia, damage to the liver, 

and, in infants, neurological damage.  Symptoms of acute exposure include headache, 

nausea, vomiting, diarrhea, malaise, confusion, anemia, jaundice, convulsions, and coma 

(ATSDR 1995).  Chronic exposure can result in cataracts and severe organ damage 



(USDH 1993).  The Environmental Protection Agency (EPA) has classified naphthalene 

as a possible human carcinogen (USEPA 1999) 

 

Relationships between soil TOC and coal mining have been explored on the petrographic 

scale (Yang 2008a, Yang 2008b).  These studies discovered significant amounts of TOC, 

derived from coal mines, in German floodplain soils (Yang 2008a, Yang 2008b). TOC 

from coal mining operations, as opposed to naturally occurring coal sediment or any 

other sources of organic matter, could be discerned because coal grains originating from 

mining operations are more angled and less weathered (Yang 2008b).  Crushed coal 

originating from mining operations shows discernable microscopic characteristics.  These 

unique characteristics could identify TOC, originating from mining activity, present in 

stream samples as well. 

 

Thermally treated organic matter shows different microscopic traits depending on the 

origin of the carbon (Yang 2008a).  In the Yang 2008a study TOC and black carbon, 

freed from soil samples, were differentiated using elemental analysis.  Organic carbon 

showed unique microscopic features after high temperature oxidation (Yang 2008a). It is 

reasonable to conclude that similar methods could analyze carbon extracted from water 

samples.      

 

Currently, TOC is not regulated under the Alabama National Pollutant Discharge 

Elimination System (NPDES).  However, TOC is monitored in southern California as 

part of their NPDES and is listed by the California Environmental Protection Agency as a 

Class 1 Pollutant.  Given potential seriousness of unregulated TOC, many states may 

follow the lead of the California EPA Colorado River Basin Regional Water Quality 

Control Board.  The reasons behind the California monitoring of TOC are ecological 

(Decreasing oxygen demand in natural streams) and toxicological (DBP production in 

drinking water).   

 

Literature cited in this summary 
 

Agency for Toxic Substances and Disease Registry (ATSDR). Toxicological Profile for 

Naphthalene (Update).  Public Health Service, U.S. Department of Health and Human 

Services, Atlanta, GA. 1995. 

 

Applequist, D., Deuy, C., Rinehart, K. L. 1982.  Introduction to Organic Chemistry.  John 

Wiley and Sons, New York. 

 

Diehl S. F., M.B. Goldhaber, J.R. Hatch.  2004.  Modes of occurrence of mercury and 

other trace elements in coals from the warrior field, Black Warrior Basin, Northwestern 

Alabama.  International Journal of Coal Geology 59 193– 208 

 

Goldberg, E.D., 1985.  Black Carbon in the Environment.  Wiley, New York. 
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Goldhaber, M.B., Bigelow, R.C., Hatch, J.R., Pashin, J.C., 2000. Distribution of a suite of 
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Rockne, K. J., L. M. Shor, L. Y. Young, G. L. Taghon, and D. S. Kosson.  2002.  

Distributed Sequestration and Release of PAHs in Weathered Sediment:  The Role of 

Sediment Structure and Organic Carbon Properties.  American Chemical Society 

 

Savrda, A. M., Settlemire, C., Wolf, L. W., and Lee, M. (2007).  Geochemistry and 

bioremediation of mining contaminated water in the Black Warrior Coal Basin, northern 

Alabama.  GSA Denver Annual Meeting .  

 

U.S. Department of Health and Human Services (USDH). Hazardous Substances Data 

Bank. National Toxicology Information Program, National Library of Medicine, 

Bethesda, MD. 1993. 

 

U.S. Environmental Protection Agency (USEPA). Integrated Risk Information System 

(IRIS) on Naphthalene. National Center for Environmental Assessment, Office of 

Research and Development, Washington, DC.  1999 

 

Wallace, B, et al.  2001. Total organic carbon analysis as a precursor to disinfection 

byproducts in potable water: Oxidation technique considerations. J. Environ. Monit., 4, 
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Yang, Y., B. Ligouis, C. Pies, C. Achten and T. Hofmann.  2008.  Identification of 

carbonaceous geosorbents for PAH’s by organic petrography in river floodplain soils.  

Chemosphere.  71, 2158-2167. 
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Wallace, J. B., D. H. Ross, and J. L. Meyer. 1982. Seston and dissolved organic carbon 
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Expert Report of Robert Angus 
 
I.  Qualifications and Experience 
 
1. My name is Robert Angus.  I am a professor in the Biology Department at the University 
of Alabama at Birmingham.  I hold a Bachelor’s Degree in Zoology from the University of 
Wisconsin and a Ph.D. in Zoology from the University of Connecticut.  A C.V. detailing my 
education, employment history, research, and representative publications is attached as Exhibit A 
to this report. 
 
2. I have over thirty years of experience in researching the ecological health of aquatic 
systems, including rivers and creeks in the Black Warrior River drainage in Alabama.  
Specifically, my research has focused on the effects of toxic substances and silt from coal 
mining, industrial activities, urban runoff and treated wastewater on the biological health of 
aquatic ecosystems. 
 
3. I am familiar with the discharge-related provisions of the federal Clean Water Act and the 
related regulations and guidelines.  I am also familiar with the Alabama’s National Pollutant 
Discharge Elimination System (“NPDES”) program and its accompanying regulations and 
guidelines, including Alabama’s narrative water quality standards. 
  
4. I understand that Alabama has both numeric and narrative water quality standards that are 
intended to support water uses for Fish and Wildlife and Public Water Supply.  In particular, I 
know that Alabama’s standards include a provision that forbids sediment discharges from 
collecting on river bottoms. 
 
5. I understand that mining sites must have a Pollution Abatement/Prevention Plan (“PAP 
Plan”) associated with them to comply with state regulations and guidance, and that this plan 
details the ways in which sediment and other pollutants will be kept out of a receiving river or 
stream.  

 
6. My publications for the last 10 years are as follows: 
 

McClintock, J.B., Angus, R.A., Ho, C., Amsler, C.D., Baker, B.J. 2008. Intraspecific 
agonistic arm-fencing behavior in the Antarctic keystone sea star Odontaster validus 
influences prey acquisition. Marine Ecology Progress Series 371: 297–300. 

Viamonte, L.D., Marion, K.R., Hofer, S.C., Angus, R.A. 2007. Five Mile Creek 
bioassessment study: baseline evaluation of stream health using fish communities. Journal 
of the Alabama Academy of Science 78:231-247. 

McClintock, J.B., Angus, R.A., McClintock, F.E. 2007. Abundance, diversity and fidelity of 
macroinvertebrates sheltering beneath rocks during tidal emersion in an intertidal cobble 
field: Does the Intermediate Disturbance Hypothesis hold for less exposed shores with 
smaller rocks? Journal of Experimental Marine Biology and Ecology 352:351-360. 
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Gavand, M.R., McClintock, J.B., Amsler, C.D., Peters, R.W., Angus, R.A. 2007. Effects of 
sonication and advanced chemical oxidants on the unicellular green alga Dunaliella 
tertiolecta and cysts, larvae and adults of the brine shrimp Artemia salina: a prospective 
treatment to eradicate invasive organisms from ballast water. Marine Pollution Bulletin 
54(11):1777-1788. 

Stanko, J.P., Angus, RA. 2007. In vivo assessment of the capacity of androstenedione to 
masculinize female mosquitofish (Gambusia affinis) exposed through dietary and static 
renewal methods. Environmental Toxicology and Chemistry 26(5):920-926. 

Estes, E.C.J., Katholi, C.R., Angus, R.A. 2006. Elevated fluctuating asymmetry in eastern 
mosquitofish (Gambusia holbrooki) from a river receiving paper mill effluent. 
Environmental Toxicology and Chemistry 25(4):1026-1033. 

Angus, R.A., Stanko, J.P., Jenkins, R.L., Watson, R.D. 2005. Effects of 17α-
ethynylestradiol on sexual development of male western mosquitofish (Gambusia affinis). 
Comparative Biochemistry and Physiology, Part C 140:330-339. 

Stanko, J.P., Angus, R.A. 2005. Paper manufacture and its impact on the aquatic 
environment. Reviews of Environmental Contamination and Toxicology 185:67-92. 

Jenkins, R.L., Wilson, E.M., Angus, R.A., Howell, W.M., Kirk, M., Moore, R, Nance, M., 
Brown, A. 2004. Production of androgens by microbial transformation of progesterone in 
vitro: a model for androgen production in rivers receiving paper mill effluent. 
Environmental Health Perspectives 112: 1508-1511. 

Blackwell, E.A., Angus, R.A., Cline, G.R., Marion, K.R. 2003. Natural growth rates of 
Ambystoma maculatum in Alabama. Journal of Herpetology 37: 608-612. 

Jenkins, R.L., Wilson, E.M., Angus, R.A., Howell, W.M., Kirk, M. 2003. Androstenedione 
and progesterone in the sediment of a river receiving paper mill effluent. Toxicological 
Sciences 73:53-59. 

Angus, R.A., Weaver, S.A., Grizzle, J., Watson, R.D. 2002. Reproductive characteristics of 
male mosquitofish (Gambusia affinis) inhabiting a small southeastern U.S. river receiving 
treated domestic sewage effluent. Environmental Toxicology and Chemistry 21:1404-1409. 

Angus R.A., McNatt H., Howell W.M. and Peoples S.D. 2001. Gonopodium development in 
normal and 11-ketotestosterone-treated mosquitofish (Gambusia affinis): a quantitative 
study using computer image analysis. General and Comparative Endocrinology 123:222-
234. 

Jenkins, R., Angus, R.A., McNatt, H., Howell, W.M., Kemppainen, J.A., Kirk, M., and 
Wilson, E.M. 2001. Identification of androstenedione in a river containing paper mill 
effluent. Environmental Toxicology and Chemistry 20:1325-1331. 

Tolar, J.F., Mehollin, A.R., Watson, R.D., and Angus, R.A. 2001. Mosquitofish (Gambusia 
affinis) vitellogenin: identification, purification, and immunoassay. Comparative 
Biochemistry and Physiology Part C 128:237-245. 



Onorato, D., R.A. Angus, and K.R. Marion. 2000. Historical changes in the ichthyofaunal 
assemblages of the upper Cahaba River in Alabama associated with extensive urban 
development in the watershed. Journal of Freshwater Ecology 15:47-63. 

Angus, R.A., B. Dass, and P.D. Blanchard. 1999. Quantification of the expression of a 
temperature-sensitive pigment allele in sailfin mollies (Poecilia latipinna) by image 
analysis. Pigment Cell Research 12(2):126-130. 

 
7. In the previous three years, I have not testified as an expert in a trial or by deposition in 
any litigation.  
 
II.  Areas of Investigation/Opinions 
 
I have been asked to investigate and form opinions on the following issues related to ADEM’s 
issuance of an NPDES permit (“the permit”) for the Shepherd Bend mine in Walker County, 
Alabama:   
 

• The exemptions from discharge limits in the permit, and whether the exemptions from 
discharge limits in the permit are protective of water quality and assure compliance with 
water quality standards; 
 

• The failure to set discharge limits for certain pollutants present in mining discharges and 
the impact of this failure on water quality standards; and 
 

• The specific impacts of this permitted discharge on fish and wildlife in the Mulberry Fork 
of the Black Warrior River. 
 

III.  Facts Relied Upon 
  
I have considered the following information about the Shepherd Bend mine site in forming my 
opinions.  The information I considered has included facts that I would ordinarily consider and 
rely upon in reaching opinions about a site. 
 

1. I have reviewed ADEM’s water use classifications for the Mulberry Fork and its 
tributaries; the permit application; the draft permit; comments of the Birmingham Water 
Works Board, Black Warrior Riverkeeper, and United States Fish and Wildlife Service 
on the draft permit; the final permit; and the expert report of Warner Golden.  
 

2. Based upon my review of these documents, I have learned the following facts: 
 

a. On October 10, 2007, Shepherd Bend submitted its application for a NPDES 
permit from ADEM to authorize the discharge of water from its mining operations 
into the Mulberry Fork of the Black Warrior River and certain tributaries.   

 
b. In November of 2007, ADEM released a draft permit which proposed the 

authorization of Shepherd Bend’s discharges at the site. 
 



c. In December of 2007, Black Warrior Riverkeeper and the Birmingham Water 
Works Board submitted comments on the draft permit. Both entities raised 
concerns regarding the proximity of the mining operation to its drinking water 
intake valve and other water quality impacts. 

 
d. The United States Fish and Wildlife Service commented on the Shepherd Bend 

project in December 2007 and March 2008.  Although the agency concluded that 
no endangered species exist at the site, it made several specific recommendations 
to minimize harm to aquatic species, including a numeric turbidity limit of 10 
nephelometric turbidity units (“NTUs”) in the permit and the maintenance of 
riparian buffers. 

 
e. On July 21, 2008, ADEM issued a final permit to Shepherd Bend. The final 

permit became effective on August 1, 2008.  
 

f. Shepherd Bend did not submit a Pollution Abatement/Prevention Plan (“PAP 
plan”) to ADEM during the permitting process.  The PAP plan is a site-specific, 
detailed document which explains the measures that a mining operation will 
employ to minimize its impacts on water quality. Pursuant to ADEM regulations, 
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. The PAP plan is an essential element of any 
NPDES permit for a mining facility. Without 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.  

 
g. The Shepherd Bend site is 1,773 acres. 

 
h. Shepherd Bend will have 29 outfalls at the site, and will potentially release a 

variety of pollutants including iron, manganese, aluminum, arsenic, cadmium, 
copper, lead, selenium, zinc, total dissolved solids (“TDS”) and total suspended 
solids (“TSS”). 

 
i. The Mulberry Fork of the Black Warrior River, where 11 of the 29 outfalls will 

release their discharges, is classified for “Public Water Supply” and “Fish and 
Wildlife” uses pursuant to Alabama’s water quality criteria.  

 
j. The remaining 18 outfalls all discharge into tributaries of the Mulberry Fork 

which are designated for “Public Water Supply” and/or “Fish and Wildlife” uses. 
 

k. A “Fish and Wildlife” designation means that the water is suitable for fishing, 
propagation of fish, aquatic life, and wildlife. 

 



l. The permit exempts iron, manganese, and TSS from discharge limitations during 
the vast majority of precipitation events, as explained further below. 

 
m. The permit does not set any discharge limitations for aluminum, TDS, sulfates, or 

chlorides or any of the other heavy metals commonly associated with mine runoff 
(e.g. arsenic, copper, cadmium, lead, zinc, selenium). 

 
n. Since the permit does not limit the levels of toxic substances that may be 

discharged from the mining site, it fails to adopt the recommendations from the 
Fish and Wildlife Service to protect fish and wildlife in the Mulberry Fork and its 
tributaries.   

 
o. The river is already suffering from abuse. Portions of the Mulberry Fork are 

currently listed as “impaired” (i.e. on the 303(d) list), which means that they are 
already sufficiently impacted by human inputs that they are unable to support 
their designated uses. 

 
IV. Opinions 
 
Based on information contained in the permit application, draft permit, and final permit, the 
report of Warner Golden, and my experience, education, and training in evaluating pollutant 
discharges and their effects on aquatic ecosystem health, I have formed the following opinions.  
 

A. Exemptions in the Permit and Violations of Water Quality Standards 
 

1. The permit includes daily average and daily maximum discharge limitations for iron, 
manganese, and TSS, but exempts discharges of these pollutants during most precipitation 
events, as explained in further detail below in paragraphs 2 and 3. 
 

2. For any precipitation event greater than a 2-year, 24-hour precipitation event, the permit  
exempts discharges of iron from any discharge limitation.  
 

3. For all precipitation events, the permit exempts discharges of manganese and TSS from 
any discharge limitation. 
 

4. Precipitation events carry the most potential for harm to aquatic life in the receiving 
 waters from a mine site.  The stormwater leaving the site carries heavy metals and other toxic 
pollutants from mining activities.  Furthermore, the sediment leaving a site will settle onto 
stream bottoms, filling in crevices and depriving fish, insects, mussels and other aquatic 
organisms of habitat needed for daily living and/or spawning.  For example, the larval forms of 
many aquatic insects require spaces between cobble on stream bottoms to hide from predators. 
Some fish need similar spaces in which to deposit their eggs. In heavily sedimented streams, 
such species become extirpated from the system. Sediment clouding the water reduces primary 
productivity (photosynthesis) and alters the types of plants that can grow in the system. Turbidity 
interferes with fish sight; it reduces their visual feeding efficiency and interferes with 
reproductive behavior of species that rely on visual cues. 



 
5. The site will discharge approximately 3,187 tons of sediment during 10-year, 24-hour 

 precipitation events, according to the accompanying report of Warner Golden.  While it is not 
possible to precisely extrapolate the amount of sediment released in smaller precipitation events 
from the amount released in the 10 year, 24 hour precipitation event, the amount of sediment 
would be significant because of the steep slopes associated with the Shepherd Bend mine.  The 
sheer volume and velocity of runoff from a site as large as the Shepherd Bend mine site will 
result in scouring in the receiving waters, which further degrades habitat and harms fish and 
wildlife.  Whatever sediments are not moved downstream during the storm event will remain to 
smother the bottom habitat of the stream and fill in the interstices in the gravel. Also, by filling in 
pools, sedimentation reduces the habitat heterogeneity (i.e. riffles, runs and pools – both deep 
and shallow) characteristic of an undisturbed stream. 
 

6. The exemption of discharges of TSS during all precipitation events, including even small 
 precipitation events, will cause a violation of the water quality standards for the receiving waters 
because the discharges are not effectively treated or controlled.  
 
B. Failure to Set Limits for Total Dissolved Solids, Sulfates, Chlorides, and Aluminum 
 

1. The permit fails to set any discharge limits for total dissolved solids (TDS), sulfates, 
chlorides, aluminum and other metals, all of which are known to be present in significant levels 
in typical discharges from coal-mining operations. 
 

2. Failure to include discharge limits on these pollutants will cause a violation of the water  
quality standards for the receiving waters because the discharges are not effectively treated or 
controlled (because there are no limits for the pollutants), and will harm aquatic life in the 
Mulberry Fork and its tributaries. 
 

3. Specifically, heavy metals are toxic to aquatic organisms. Depending on the 
 concentration in the receiving water, they may be acutely toxic (cause death within a short 
period of time) or may cause chronic toxicity – impairing growth, behavior and reproduction. 
Excessive sediment loads are highly destructive to aquatic ecosystems. They scour the stream 
during storm events and, by settling out when flow slows, they bury the system. This fills in the 
spaces between rocks where invertebrates live and many fish spawn. Instead, the bottom 
becomes an anaerobic layer of smelly “muck.” Any toxic substances, such as heavy metals that 
are in the sediments tend to become re-distributed into the water column the next time they are 
disturbed, such as by a rain event. Chronic turbidity also modifies the primary productivity of the 
system, alters the kinds of plants that can live in the system and impairs any activities of the fish 
or invertebrates that rely on sight. 
 
 
IV. Conclusion 
 
In summary, 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 without 
reviewing a complete PAP plan for the site.  Moreover, ADEM’s exemption of iron, manganese, 



and TSS from almost all precipitation events, and failure to include limits on TDS, sulfate, 
chlorides, aluminum and other heavy metals at all, will cause a violation of Alabama’s water 
quality standards because of its harm to fish and wildlife in the Mulberry Fork and its tributaries. 
 
 
This 10th day of March, 2009. 
 
 

 
 _________________________ 
Robert Angus, Ph.D. 
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mosquitofish (Gambusia holbrooki). J. Alabama Acad. Sci. 62:67. 

37. Blocker, C.L., and R.A. Angus. 1991. Isozymes of tyrosinase in sailfin mollies (Poecilia 
latipinna). J. Alabama Acad. Sci. 62:69. 

38. Angus, R.A. 1989. Inheritance of melanistic spotting in the eastern mosquitofish, 
Gambusia holbrooki. ASB Bull. 36:108. 

39. Angus, R.A., and W.P. Thomas. 1987. Tyrosinase activity in hypermelanistic and wild-
type sailfin mollies. J. Ala. Acad. Sci. 58:64. 

40. Angus, R.A. 1987. Genetic and biochemical studies of pigment variants in Poeciliid fishes. 
ASB Bull. 34:98. 

41. Tarbox, N.T., and R.A. Angus. 1986. Phenol resistance in mosquitofish (Gambusia affinis): 
a study of physiological mechanisms. J. Ala. Acad. Sci. 57:113. 

42. Cline, G.B., C.W. Hardwick, Jr., and R.A. Angus. 1986. Isozymic similarities and 
differences among three populations of stone crabs, Menippe mercenaria, from near shore 
waters of the Gulf of Mexico. J. Ala. Acad. Sci. 57:131. 

43. Angus, R.A. 1985. Fluctuating asymmetry in pure vs. intergrade mosquitofish populations. 
ASB Bulletin 32:60. 

44. Angus, R.A. 1982. A temperature-sensitive melanistic mutation discovered in a natural 
population of sailfin mollies (Poecilia latipinna). ASB Bulletin 29:51. 

Graduate Students 

James Diggs. Ph.D. anticipated 2011. Dissertation title: Genetic variation within and between 
populations of glade-specific species in the genus Dalea. 

Bryan Arwood. M.S. anticipated 2010. Thesis title: Evaluation of advanced oxidants as a 
treatment for enhancing the breakdown of steroids in wastewater. 

Patricia Jackson. M.S. anticipated 2010. Thesis title: A survey of endocrine disrupting 
compounds in surface waters in the vicinity of Birmingham, Alabama. 

Samiksha-Ashok Raut. Ph.D. anticitpated 2009. Dissertation title: Effects of endocrine disruptors 
on biomarkers of reproductive function in the western mosquitofish, Gambusia affinis. 

Paul D. Melvin, III. Ph.D. 2007. Dissertation title: Sperm production and vitellogenesis as 
biomarkers of endocrine disruption in the male western mosquitofish, Gambusia affinis. 
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Louis D. Viamonte. M.S. 2007. Thesis title: Five Mile Creek bioassessment study: Baseline 
evaluation of stream health using fish communities. 

Kevin J. Morse. Ph.D. 2005. Dissertation title: The effects of urbanization on the health of fish 
and benthic macroinvertebrate communities in the Upper Cahaba River watershed. 

Jason P. Stanko. Ph.D. 2005. Dissertation title: Reproductive and developmental effects of 
bioactive constituents of pulp mill effluent on female mosquitofish, Gambusia affinis. 

Eleanor J. Estes. M.S. 2004. Thesis title: Fluctuating asymmetry in eastern mosquitofish 
(Gambusia holbrooki): a comparison of populations inhabiting polluted and nonpolluted 
rivers. 

Jaideep V. Honavar. M.S. 2003. Thesis title: Assessment of ichthyofaunal assemblages as 
indicators of sedimentation in the upper Cahaba River and its tributaries. 

Peggy M. Kyzer. M.S. 2003. Thesis title: The effects of urban development on freshwater 
ecosystems: A literature review. 

Heather B. McNatt. M.S. 2002. Thesis title: Effects of Paper Mill Effluent on a Population of 
Eastern Mosquitofish, Gambusia holbrooki. 

Joseph F. Tolar. M.S. 1999. Thesis title: Mosquitofishes as sensitive indicators of environmental 
estrogens. 

Paul D. Blanchard. Ph.D. 1991. Dissertation title: Pigment cell studies in sailfin mollies. 

J. Mark Brubaker. M.S. 1983. Thesis title: A study of fluctuating asymmetry in mosquitofish 
populations in polluted and nonpolluted environments using a new scale staining technique. 

Teaching 

Lecture/Lab Courses 
 
BY212 Human Genetics (taught once or twice/year since 1978) 
BY245/345 Fundamentals of Scientific Investigation (taught once/year since 1993) 
BY312 Genetics (taught once or twice/year since 1978) 
BY313 Genetics Laboratory (taught four times) 
BY501 Advanced Biology for Teachers (taught once or twice/year since 1987) 
BY555 Principles of Scientific Investigation (taught once/year since 1994) 

 
Non-Lecture Courses 
 

BY 397 Advanced Directed Readings 
BY398 Undergraduate Research 
BY399 Honors Research 
BY499 Seminar in Biology (Genetics) 
BY695 Special Topics in Biology 
BY696 Special Topics in Biology II 
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Other Teaching 
 

BY109 Human Population Pressures and the Environment (Guest lectures on water 
resources) 

MGE 700 Human Genetics (Guest lecture on population genetics) 
ENH 663 Biological Processes and Pollutant Impacts in Water (Guest lecture on methods of 

sampling freshwater fish populations) 
CJ572 Biological Methods in Forensic Sciences (Guest lecture on probability and statistics) 
UAB Special Studies - MCAT Review Course (Lectures on quantitative methods and 

genetics) 
UAB Summer HPOPP (Health Professions OPPortunity) Enrichment Program (Lectures on 

human genetics) 
UAB Biology Update Workshop for High School Teachers (Lecture on recent advances in 

molecular Genetics) 
UAB Biomedical Methods Course for Birmingham High School Teachers (Lectures on 

computer programming in BASIC) 
Talladega College - Biomedical Methods (Guest lecture on electrophoretic methods in 

biology) 
Samford University ENVM503 - Quantitative Methods for Environmental Decision Makers 

(Statistics) 
 



Expert Report of Warner Golden 
 
I.  Qualifications and Experience 
 
1. I am Warner Golden, P.E., a Senior Engineer and Partner with NewFields, an 
environmental consulting firm headquartered in Atlanta, Georgia with an office in Birmingham, 
Alabama.  I hold a Bachelor’s Degree in Engineering from the Georgia Institute of Technology. I 
am a Professional Engineer licensed in the states of Alabama, Georgia, and Mississippi, a 
member of the American Society of Civil Engineers, and a member of the Air and Waste 
Management Association of Alabama.  A C.V. detailing my education, employment history, 
research, and representative publications is attached as Exhibit A to this report. 
 
2. I have over twenty years experience in civil engineering and environmental projects and 
specialized expertise in surface water and contamination assessment projects. I also have 
experience in various environmental remediation projects involving the remediation of water 
pollution.  
 
3. I am familiar with the discharge-related provisions of the federal Clean Water Act and the 
related regulations and guidelines.  I am also familiar with Alabama’s National Pollutant 
Discharge Elimination System (“NPDES”) program and its accompanying regulations and 
guidelines, including Alabama’s narrative water quality standards. 
  
4. I have worked on various projects involving NPDES permits and discharges over the last 
twenty years, and am familiar with the design of pollution abatement and/or prevention plans 
(“PAP plans”).  I assisted in the preparation and design of such plans for several pulp and paper 
mills in Mississippi and for a facility in Eufaula, Alabama.  I am familiar with Alabama 
Department of Environmental Management’s (“ADEM”) “Guidelines for Minimizing the Effects 
of Surface Mining and Surface Effects of Underground Mining on Water Quality” (hereinafter 
“PAP Plan Guidelines”), which include sections designed to help control sedimentation and 
harm from haul roads at mining sites such as the Shepherd Bend mine.  
 
5. As a result of my work with NPDES permits, the development of PAP plans, and other 
wastewater modeling work I have conducted, I am familiar with design features and best 
management practices necessary to minimize the discharge of harmful pollutants into water.  I 
am also familiar with the critical importance of such design features and best management 
practices in minimizing harm to the environment.  
 
6. My publications for the last 10 years are as follows: 
 
“Risk Management as a Land Use Issue: Case Study Application of GIS Analysis for 
Determining Remediation Requirements for Future Land Use Options and Implementation,” 
Golden, W. and Odle, B., 2007 Soil and Groundwater Technology Association Annual Meeting 
Rotherham, United Kingdom 
 
“Real Time Basin Wide Conductivity Monitoring,” Golden, W and Hall, W. L., 1991 Coalbed 
Methane Symposium, Tuscaloosa, Alabama 
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7. In the previous three years, I have not testified as an expert in a trial or by deposition in 
any litigation.  
 
II.  Areas of Investigation/Opinions 
 
I have been asked to investigate and form opinions on the following issues related to ADEM’s 
issuance of an NPDES permit (“the permit”) for the Shepherd Bend mine in Walker County, 
Alabama:   
 

• The importance and essential nature of a complete PAP plan in assessing a surface 
mining operation’s impacts on water quality; 
 

• Whether the limited SEDCAD analyses for ponds 8 and 10 submitted by Shepherd Bend 
with its permit application comply with ADEM’s PAP Plan Guidelines;  

 
• The exemptions from discharge limits in the permit, and whether the exemptions from 

discharge limits in the permit are protective of water quality and assure compliance with 
water quality standards; and 
 

• The failure to set discharge limits for certain pollutants present in mining discharges and 
the impact of this failure on water quality standards. 
 

III.  Facts Relied Upon 
  
I have considered the following information about the Shepherd Bend mine site in forming my 
opinions.  The information I considered has included facts that I would ordinarily consider and 
rely on in reaching opinions about a site. 
 

1. I have reviewed the permit application, the draft permit, comments of the Birmingham 
Water Works Board and the Black Warrior Riverkeeper on the draft permit, and the final 
permit.  
 

2. Based upon my review of these documents, I have learned the following facts: 
 

a. On October 10, 2007, Shepherd Bend submitted its application for a NPDES 
permit from ADEM to authorize the discharge of water from its mining operations 
into the Mulberry Fork of the Black Warrior River and certain tributaries.   
 

b. Shepherd Bend plans to release discharges from its mining operations within 800 
feet of the Mulberry Raw Water Pump Station, a drinking water intake maintained 
by the Birmingham Water Works Board.  The Mulberry Raw Water Pump Station 
is a source of drinking water for the Birmingham water system. 

 
c. In November of 2007, ADEM released a draft permit which proposed the 

authorization of Shepherd Bend’s discharges at the site. 



 
d. In December of 2007, Black Warrior Riverkeeper and the Birmingham Water 

Works Board submitted comments on the draft permit. Both entities raised 
concerns regarding the proximity of the mining operation to its drinking water 
intake valve and other water quality impacts. 

 
e. On July 21, 2008, ADEM issued a final permit to Shepherd Bend. The final 

permit became effective on August 1, 2008. ADEM attached its response to the 
Birmingham Water Works Board and Black Warrior Riverkeeper comments on 
the draft permit to this final permit.  

 
f. Shepherd Bend did not submit a PAP plan to ADEM during the permitting 

process. 
 

g. The Shepherd Bend site is 1,773 acres. 
 

h. Shepherd Bend will have 29 outfalls at the site, and will release a variety of 
pollutants including iron, manganese, aluminum, sulfates, chlorides, total 
dissolved solids (“TDS”), and total suspended solids (“TSS”) and will result in 
changes to the pH of the receiving waters. 

  
i. The Mulberry Fork of the Black Warrior River, where 11 of the 29 outfalls will 

release their discharges upstream of the Mulberry Raw Water Pump Station, is 
classified for “Public Water Supply” and “Fish and Wildlife” uses pursuant to 
Alabama’s water quality criteria. These 11 outfalls discharging into the Mulberry 
Fork drain approximately 886 acres, 50%, of the site.  

 
j. The remaining 18 outfalls all discharge into the Mulberry Fork or its tributaries   

downstream of the Mulberry Raw Water Pump Station which are also designated 
for “Public Water Supply” and/or “Fish and Wildlife” uses. 

 
k. The permit contains general discharge limitations for iron, manganese, and TSS.  

However, the permit drops these limits during the vast majority of precipitation 
events, as explained further below. 

 
l. The permit does not set any discharge limitations for aluminum, total dissolved 

solids, sulfates, or chlorides.   
 
IV. Opinions 
 
Based on information contained in the permit application, draft permit, and final permit, and my 
experience, education, and training in reviewing NPDES permits and designing measures to 
minimize discharges that degrade water quality, I have formed the following opinions.  
  



 
A. PAP Plan/Violation of Water Quality Standard with Sediment Discharges from 

Pond Eight 
 

i. No PAP -  Importance of a PAP Plan 
 

1. The PAP plan is an essential element of any NPDES permit for a mining facility. Without  
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. 
 

2. The PAP plan is 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.  
 

3. Based on information in the permit application, ADEM did not review any PAP plan  
before granting the permit to Shepherd Bend because Shepherd Bend did not provide a PAP plan 
to ADEM.   
 

ii. Pond Design for Pond 8, Violations of Water Quality Standards 
 

4.  Pond design and orientation, one element of a PAP plan, has a major impact on how  
much sediment is discharged from a site such as the Shepherd Bend mine.  This is particularly 
true at the Shepherd Bend site given the steep slopes present at the site.   
 

5.  Instead of submitting a PAP plan to ADEM, Shepherd Bend appears to have only  
submitted a SEDCAD analysis for its sediment ponds at Basins 8 and 10, two of the twenty-nine 
basins on the site.  The SEDCAD analysis provides a hydrologic routing of the 10 year, 24 hour 
precipitation event through the theoretical sediment pond and provides an estimate of sediment 
collected in the pond and the amount allowed to pass through the pond.  There is no indication 
that the sediment ponds at Basins 8 and 10 have actually been designed properly, as there are no 
plans and specifications for construction included in the SEDCAD analyses.   
 

6. Without design plans and specifications for the sediments ponds at Basins 8 and 10, it is 
impossible to verify that these sediment ponds comply with ADEM’s PAP Plan Guidelines 
because there is insufficient detail.  ADEM could not possibly make a determination that the 
designs are adequate to provide for protection of water quality without details of the pond design 
for all sediment ponds including layout on topographic map, orientation of inflow and outfalls to 
check for short circuiting, pond size to verify retention time and sediment capture, dam width 
and side slopes to verify slope stability, outlet structure size and orientation, outlet works erosion 
protection to prevent the downstream toe of the dam, and slope protection measures, etc.  
 



7. Notwithstanding the incompleteness of the information provided, the SEDCAD analysis 
for the sediment pond at Basin 8 reveals that the release of sediment from this pond alone will 
cause or contribute to a violation of Alabama’s water quality standards. 
 

8. First, the SEDCAD analysis assumes that the sediment ponds will capture  90% of the  
sediment from the site and prevent it from being released.  This is high for a sediment pond and 
could be difficult to achieve in practice, especially as the retention time for the pond is reduced 
as sediment builds up over time. 

 
9. Moreover, according to Shepherd Bend’s SEDCAD analysis for pond 8, during the 10 

year, 24 hour precipitation event,  3,142 tons of sediment will be washed from the 183 acres of 
open mine into the sediment pond for basin 8.  Sediment pond 8 will then discharge 
approximately 329 tons of this sediment into downstream wetlands and the Mulberry Fork.  This 
is the equivalent of more than 16 dump trucks of sediment. Notably, Shepherd Bend did not 
provide a SEDCAD analysis for precipitation events less than the 10 year, 24 hour precipitation 
event.  While it is not possible to precisely extrapolate the amount of sediment released in 
smaller precipitation events from the amount released in the 10 year, 24 hour precipitation event, 
the amount of sediment would be significant because of the steep slopes associated with the 
Shepherd Bend mine.  

 
10.    Assuming the ratio of sediment discharged per disturbed mine area for pond 8 applied  

to the entire 1,773 acre site, the entire site will discharge approximately 3,187 tons of sediment 
into downstream wetlands and the Mulberry Fork.  This is the equivalent of 160 dump trucks of 
sediment resulting from one storm event. 
 

11.    The release of this amount of sediment from pond 8, just one of the 29 proposed ponds, 
violates Alabama’s water quality standards.  The SEDCAD analysis indicated the peak sediment 
concentration (TSS) in the discharge will be 11,165 mg/l.  Mass balance calculation indicates the 
average TSS of the discharge will be approximately 5,000 mg/l. This large amount of TSS 
violates Alabama’s water quality standard providing that state waters must be free from wastes 
that will settle to form bottom deposits and interfere with classified water uses such as Public 
Water Supply and Fish and Wildlife uses.      
 

12.    The SEDCAD analysis for pond 10 is deficient in the same way as the analysis for  
pond 8, and also demonstrates that discharges at this pond alone would violate Alabama’s water 
quality standards.  
 

13.    ADEM could not have determined that a PAP plan for the site was adequate to provide  
for the protection of water quality because no PAP plan was submitted with the permit 
application, and because the two pond designs provided do not comply with ADEM’s PAP Plans 
Guidelines and will cause a violation of Alabama’s water quality standards.   
  



 
B.   Exemptions in the Permit and Violations of Water Quality Standards 
 

1. The permit includes generally applicable daily average and daily maximum discharge 
limitations for iron, manganese, and TSS, but exempts discharges of these pollutants during most 
precipitation events.  
 

2. For any precipitation event greater than a 2-year, 24-hour precipitation event, the permit  
exempts discharges of iron from any discharge limitation.  
 

3. For all precipitation events, the permit exempts discharges of manganese and TSS from 
any discharge limitation. 
 

4.  The exemption of discharges of iron in most precipitation events will cause a violation of  
the water quality standards for the receiving waters because the discharges are not effectively 
treated or controlled. As noted in the Birmingham Water Works Board’s (“BWWB”) comments 
on the draft permit, the discharge limits set for iron are ten times higher than the secondary 
maximum contaminant loads for total iron concentrations under the Safe Drinking Water Act.  
These lenient discharge limits are not applicable in precipitation events greater than a 2-year, 24-
hour precipitation event, thus in many precipitation events, discharges of iron will violate the 
water quality standards.  As noted by the BWWB, the discharge limits and exemptions for iron 
are not protective of drinking water uses. 
 

5. The exemption of discharges of manganese during all precipitation events, including 
even small precipitation events, will cause a violation of the water quality standards for the 
receiving waters because the discharges are not effectively treated or controlled.  As noted in the 
Birmingham Water Work’s Board’s (“BWWB”) comments on the draft permit, 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. These lenient discharge 
limits are not applicable in precipitation events, thus in many precipitation events, discharges of 
manganese will violate the water quality standards.  As noted by the BWWB, the discharge 
limits and exemptions for manganese are not protective of drinking water uses. 
 

6. The exemption of discharges of TSS during all precipitation events, including even 
small precipitation events, will cause a violation of the water quality standards for the receiving 
waters because the discharges are not effectively treated or controlled.  
 
C.   Errors in ADEM’s Bases for the Discharge Limits 

 
1. The permit sets general discharge limits for iron, manganese, TSS, pH, and flow (most of  

which do not apply during most precipitation events, as discussed below).   
 

2. According to its Response to Comments, ADEM used mass balance calculations 
“to determine expected contaminant levels under critical conditions.”  On the basis of these 
calculations, ADEM determined that the discharge limits in the permit would be protective of 
water quality for both precipitation-driven and non-precipitation-driven discharges.  However, 



due to a misapplication of discharge limits in these calculations, ADEM’s conclusion is flawed 
and incorrect. 
 

3. Specifically, ADEM applied the final permit’s general discharge limits – i.e., the limits  
from which the vast majority of precipitation-driven discharges are exempted – to Shepherd 
Bend’s expected precipitation-driven discharges, as presented in the permit application.  On the 
basis of this calculation, ADEM determined that the TSS concentrations at the Mulberry Intake 
would be at acceptable TSS concentrations of 35 and 70 mg/l. 

 
4. In applying the general discharge limits to precipitation-driven discharges, ADEM  

improperly failed to consider that the precipitation-driven discharges would not be subject to the 
general discharge limits under the terms of the permit.  Rather, the vast majority of precipitation 
events would be exempt from any discharge limits whatsoever.  Accordingly, ADEM’s 
application of the general discharge limits to precipitation-driven discharges to justify limits in 
the permit is not a valid analysis, as the 35 and 70 mg/l general discharge limits for TSS, as a 
matter of example, simply would not apply. 
 

5. As a further matter, ADEM improperly failed to consider any non-precipitation 
discharges from Shepherd Bend in its analysis setting the general discharge limits.  As noted 
above, ADEM considered only precipitation-driven discharges coming from the Shepherd Bend 
site, which artificially decreased the amount of discharges that ADEM considered in its analysis. 

 
6. For example, under an appropriate analysis, ADEM should have used the average  

discharge of 5,000 mg/l TSS, as obtained from the pond 8 analysis, in addition to the 
precipitation-driven flows from the application.  This mass balance calculation using the same 
remaining parameters used by ADEM results in a river concentration of 229 to 384 mg/l TSS at 
the Mulberry Raw Water Pump Station. 
 
D. Failure to Set Limits for Total Dissolved Solids, Sulfates, Chlorides, and Aluminum 
 

1. The permit fails to set any discharge limits for TDS, sulfates, chlorides, and aluminum, 
all of which are known to be present in significant levels in typical discharges from coal-mining 
operations. 
 

2. Failure to include discharge limits on these pollutants will cause a violation of the water  
quality standards for the receiving waters because the discharges are not effectively treated or 
controlled (because there are no limits on them),  and will render the water unsuitable as a source 
of drinking water.  
 
IV. Conclusion 
 
In summary, 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 without 
reviewing a complete PAP plan for the site.  The SEDCAD analyses submitted to ADEM by 
Shepherd Bend do not comply with ADEM’s PAP Plan Guidelines and would permit the release 
of large amounts of sediment into receiving waters.  ADEM’s exemption of iron, manganese, 



and TSS from almost all precipitation events, and failure to include limits on TDS, sulfate, 
chlorides and aluminum in any case, will also cause a violation of Alabama’s water quality 
standards. 
 
 
This 10th day of March, 2009. 
 
 

 
 
 _________________________ 
Warner Golden, P.E. 
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BEFORE THE ALBAMA SURFACE MINING COMMISSION

)
)
)

A Petition To Designate Lands Adjacent _)
To The Mulberry Fork )
As Unsuitable For Coal Mining )

)
)
)
)

AFFIDAVIT

I. My name is Nelson Brooke. I am a resident of Jefferson, County, Alabama, am over the

_age of 19, and am competent to give this affidavit. This affidavit is based on my belief and

personal knowledge of the facts below.

2. I have been Riverkeeper for Black Warrior Riverkeeper, Inc., ("Riverkeeper") since 2004.

Riverkeeper is a nonprofit membership corporation founded in 2001 with a mission to protect

and restore the Black Warrior River and its tributaries. Riverkeeper has over two thousand

members. I have also been a member of Riverkeeper since 2003.

3. Riverkeeper is dedicated to the preservation, protection and defense of the environment

and actively supports effective implementation of environmental laws, including the Surface

Mining Control and Reclamation Act of 1977 (SMCRA) (30 U.S.C. S 1201 et seq.) and the

regulations of the Alabama Surface Mining Commission (ASMC), particularly as they relate to

the activities within the Black Warrior River watershed.
,

4. Riverkeeper and its members, myself included, have a direct and beneficial interest in the

continued protection, preservation, and enhancement of the environment throughout the
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Black Warrior River watershed, and, more specifically, the Mulberry Fork public drinking water

intake that the Birmingham Water Works Board uses to provide clean, safe and affordable

drinking water for some 200,000 residents of the greater Birmingham area.

5. I am concerned that surface coal mining in the vicinity of the Mulberry Fork drinking

water intake (including, but not limited to, the areas covered by the proposed Shepherd Bend and

Reed NO.5 mines) will decrease the source quality of the public water supply at, around and

above the Mulberry Fork. Surface coal rnining in these areas (including, but not limited to, the

areas covered by the proposed Shepherd Bend and Reed NO.5 mines) represents a threat to the

environment and public health because of the contaminants that surface coal mining will

introduce into the public water supply on the Mulberry Fork of the Black Warrior River.

6. I work at Black Warrior Riverkeeper, whose office is at 712 37th Street S, Birmingham,

AL 35222. Our drinking water originates at the Mulberry Fork drinking water intake and

supplies me and my coworkers with clean, safe, and affordable water for drinking, cooking, and

other uses.

7. In the future, if surface coal mining is allowed at, around and upstream of the Mulberry

Fork drinking water intake (including, but not limited to, the areas covered by the proposed

Shepherd Bend and Reed NO.5 mines), I will use the water less because of fears about its

quality. I am also concerned that my employer will pay more for drinking water in the future

because of the increased treatment that may be required because of surface coal mining.

8. I am much more likely to drink water from the Mulberry intake in the future if it remains

healthful and affordable through effective source drinking water protection.

9. The quality of the public water supply at the Mulberry Fork directly affects my health,

environmental and aesthetic interests.

2



10. Riverkeeper represents these interests in filing the Petition to designate as "lands

unsuitable for mining" the areas at, around and upstream of the Mulberry Fork drinking water

intake (including, but not limited to, the areas covered by the proposed Shepherd Bend and Reed

NO.5 mines).

II. The. resolution of the Petition in favor of Riverkeeper will serve to protect my interests

and redress my injuries.

Nelson Brooke

Signed this ~ day of September, 2012

STATE OF ALABAMA

COUNTY OF~£GXS0 vJ
I hereby certify that Nelson Brooke, whose name is signed to the forgoing affidavit and who is
known to me, acknowledged before me this day that, being informed of the contents of the
affidavit, he executed the same voluntarily on this date.~ .

Given under my hand this ~ day of September, 2012.

Notary Public

My Commission expires:
MY COMMISSlON EXPtIlES NOV£M8EIl 28, 2015
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BEFORE THE ALBAMA SURFACE MINING COMMISSION

)
)
)

A Petition To Designate Lands Adjacent )
To The Mulberry Fork )
As Unsuitable For Coal Mining )

)
)
)
)

AFFIDAVIT

I. My name is Frank Chitwood. I am a resident of Jefferson County, Alabama, am over the

age of 19, and am competent to give this affidavit. This affidavit is based on my belief and

personal knowledge of the facts below.

2. I have been an active member of Black Warrior Riverkeeper, Inc. ("Riverkeeper") since

April of 2007. Riverkeeper is a nonprofit membership corporation founded in 2001 with a

mission to protect and restore the Black Warrior River and its tributaries. Riverkeeper has over

two thousand members.

3. Riverkeeper is dedicated to the preservation, protection and defense of the environment

and actively supports effective implementation of environmental laws, including the Surface

Mining Control and Reclamation Act of 1977 (SMCRA) (30 U.S.C. S 1201 et seq.) and the

regulations of the Alabama Surface Mining Commission (ASMC), particularly as they relate to

the activities within the Black Warrior River watershed.

4. Riverkeeper and its members, myself included, have a direct and beneficial interest in the

continued protection, preservation, and enhancement of the environment throughout the



Black Warrior River watershed, and, more specifically, the Mulberry Fork public drinking water

intake that the Birmingham Water Works Board uses to provide clean, safe and affordable

drinking water for some 200,000 residents of the greater Birmingham area.

5. I am concerned that surface coal mining in the vicinity of the Mulberry Fork drinking

water intake (including, but not limited to, the areas covered by the proposed Shepherd Bend and

Reed NO.5 mines) will decrease the source quality of the public water supply at, around and

above the Mulberry Fork. Surface coal mining in these areas (including, but not limited to, the

areas covered by the proposed Shepherd Bend and Reed NO.5 mines) represents a threat to the

environment and the public health because of the contaminants that surface coal mining will

introduce into the public water supply on the Mulberry Fork of the Black Warrior River.

6. I live at 2725 Hanover Circle South, Birmingham, AL 35205. My drinking water

originates at the Mulberry Fork drinking water intake and supplies me with clean, safe and

affordable water for drinking, cooking, homebrewing, bathing, gardening, and other uses.

7. In the future, if surface coal mining is allowed at, around and upstream of the Mulberry

Fork drinking water intake (including, but not limited to, the areas covered by the proposed

Shepherd Bend an':! Reed NO.5 mines), I will use the water less because of fears about its

quality. I am also concerned that I will pay more for drinking water in the future because of the

increased treatment that may be required because of surface coal mining.

8. I am much more likely to drink water from the Mulberry intake in the future if it remains

healthful and affordable through effective source drinking water protection.

9. The quality of the public water supply at the Mulberry Fork directly affects my health,

environmental and aesthetic interests.

2



10. Riverkeeper represents these interests in filing the Petition to designate as "lands

unsuitable for mining" the areas at, around and upstream of the Mulberry Fork drinking water

intake (including, but not limited to, the areas covered by the proposed Shepherd Bend and Reed

NO.5 mines).

11. The resolution of the Petition in favor of Riverkeeper will serve to protect my interests

and redress my injuries.

Frank Chitwood

Signed this JD.,.{" day ot-September, 2012

STATE OF ALABAMA

COUNTYOF~5~'h~eJ~~Yr-- _
I hereby certify that Frank Chitwood, whose name is signed to the forgoing affidavit and who is
known to me, acknowledged before me this day that, being informed of the contents of the
affidavit, he executed the same voluntarily on this date.
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BEFORE THE ALBAMA SURFACE MINING COMMISSION

)
)
)

A Petition To Designate Lands Adjacent )
To The Mulberry Fork )
As Unsuitable For Coal Mining )

)
)
)
)

AFFIDAVIT

I. My name is Adam Johnston. I am a resident of Jefferson County, Alabama, am over the

age of 19, and am competent to give this affidavit. This affidavit is based on my belief and

. personal knowledge of the facts below.

2. I have been an active member of Black Warrior Riverkeeper, Inc. ("Riverkeeper") since

April of 2012. Riverkeeper is a nonprofit membership corporation founded in 2001 with a

mission to protect and restore the Black Warrior River and its tributaries. Riverkeeper has over

two thousand members.

3. Riverkeeper is dedicated to the preservation, protection and defense of the environment

and actively supports effective implementation of environmental laws, including the Surface

Mining Control and Reclamation Act of 1977 (SMCRA) (30 U.S.C. S 1201 et seq.) and the

regulations of the Alabama Surface Mining Commission (ASMC), particularly as they relate to

the activities within the Black Warrior River watershed.

4. Riverkeeper and its members, myself included, have a direct and beneficial interest in the

continued protection, preservation, and enhancement of the environment throughout the



------ -~.- ~. -~-

Black Warrior River watershed, and, more specifically, the Mulberry Fork public drinking water

intake that the Birmingham Water Works Board uses to provide Clean, safe and affordable

drinking water for some 200,000 residents of the grellter Birmingham area.

5. I am concerned that surface coal mining in the vicinity of the Mulberry Fork drinking

water intake (including, but not limited to, the areas covered by the proposed Shepherd Bend and

Reed No.5 mines) will decrease the source quality of the public water supply at, around and

above the Mulberry Fork. Surface coal mining in these areas (including, but not limited to, the

areas covered by the proposed Shepherd Bend and Reed No.5 mines) represents a threat to the

environment and the public health because of the contaminants that surface coal mining will

introduce into the public water supply on the Mulberry Fork of the Black Warrior River.

6. I work at the Alabama Rivers Alliance, whose office is at 2027 2nd Ave. N, Birmingham,

AL 35203. Our drinking water originates at the Mulberry Fork drinking water intake and

supplies me and my coworkers with clean, safe and affordable water for drinking, cooking, and

other uses.

7. In the future, if surface coal mining is allowed at, around and upstream of the Mulberry

Fork drinking water intake (including, but not limited to, the areas covered by the proposed

Shepherd Bend and Reed No.5 mines), I will use the water less because of fears about its

quality. I am also concerned that my employer will pay more for drinking water in the future

because of the increased treatment that may be required because of surface coal mining.

8. I am much more likely to drink water from the Mulberry intake in the future if it remains

healthful and affordable through effective source drinking water protection.

9. The quality of the public water supply at the Mulberry Fork directly affects my health,

environmental and aesthetic interests.

2



10. Riverkeeper represents these interests in filing the Petition to designate as "lands

unsuitable for mining" the areas at, around and upstream of the Mulberry Fork drinking water

intake (including, but not limited to, the areas covered by the proposed Shepherd Bend and Reed

No.5 mines).

II. The resolution of the Petition in favor of Riverkeeper will serve to protect my interests

and redress my injuries.

Signed this r day of September, 2012

STATE OF ALABAMA

COUNTY OF -Se~ff~s.o(\.
I hereby certify that Adam Johnston, whose name is signed to the forgoing affidavit and who is
known to me, acknowledged before me this day that, being informed of the contents of the
affidavit, he executed the same voluntarily on this date.

Given under my hand thi~ day of September, 2012.

Notary Public

My Commission expires:

MY COMMISStllN EXIWS NOIIEM8ER 28. 2015
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