
Section III – AMD project reports 
 
Monday Creek Watershed comprehensive acid mine drainage projects 
progress report for 2009. 
 
Section III contains individual AMD project reports displaying photos of the 
project site, a description of the project, water quality data at the site and its 
impact to the receiving stream, and acid/metal loading reductions as a result of 
the project.  
 
List of acid mine drainage reclamation projects reported on in the 2009 NPS 
monitoring report: 
 

1. Grimmett Hollow 
2. Jobs Hollow Doser 
3. Rock Run Gob Pile 
4. Big Four Hollow 
5. Snake Hollow 
6. Lost Run Phase I 
7. Lost Run Phase II 
8. Shawnee Steel Slag 
Archived 
9. Lost Run Subsidence Closures archived in 2009  
10. Essex Doser archived in 2008 
11. Rock Run 24 archived in 2007 
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2009 NPS Report - Monday Creek Watershed - Grimmett Hollow
Generated by Non-Point Source Monitoring System   

www.watersheddata.com

Project Status: Complete: 12/31/2003  ODNR Project Number: PR-Sl-14

Grimmett Hollow is located in Section 4 of Salt Lick Township 
in Perry County and lies within the 14-digit HUC unit 
#05030204060010.  The project site is five acres and located 
on Grimmett’s Property in the headwaters of Jobs Hollow, the 
project discharge is measured at the bridge on CR223.  This 
area was affected by abandoned strip mining, deep mining, 
and a remnant gob pile.  The valley contained a wetland that 
received water from both strip pits and deep mines in the area.   
The gob pile was situated in the stream channel downstream of 
the wetland. 

The design was completed by Red Wing Engineering for 
$19,000.  The treatment approach for this site was to enhance 
an existing 1.3-acre wetland with two rock dams (300 linear feet), 
incorporated with alkaline material (LKD) as well as install (500 
linear feet) open limestone channels (OLC) at seep locations 
and regrade, soil and vegetate a gob pile (0.15 acres). 

A stream was routed away from the gob pile via the open 
limestone channel.  The goal of the design was to decrease 
acidity by 13.6 tons per year.  The project goal was met by 100 
percent. Major considerations encountered during the design 
process were the diffuseness of the AMD sources from above 
drainage underground mines, numerous seep discharges in the 
basin, gob pile and spoil deposited in wetland, and a stream 
flowing through the gob pile.  Construction was complete Dec. 
31, 2003 by Perry Reclaiming Inc. for a cost of $160,000. The 
funding sources for this project were ODNR-MRM and EPA-
319 for both design and construction. Figure 3 and 4 (shown on 
page 3) estimate approximately 93 lbs/day of acid and 7 lbs/day 
of metals were prevented from entering into Jobs Hollow and 
Monday Creek as a result of this AMD reclamation project.

Grimmett Hollow, Photo by Monday Creek Restoration Project Grimmett Hollow, Photo by Monday Creek Restoration Project

Site: JH09020
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2009 NPS Report - Monday Creek Watershed - Grimmett Hollow
Generated by Non-Point Source Monitoring System   

www.watersheddata.com

Water Quality Report
Water quality data was collected at the project discharge as well as multiple stations pre- and post-construction.  The 
graphs below show changes in pH (Figure 1) and acidity (Figure 2) along the mainstem of the receiving stream upstream 
and downstream of the project discharge as a result of the AMD reclamation project.
As a result of the Grimmett Hollow Project, pH and net acidity have improved downstream of the reclamation site for 0.75 
miles at which the Jobs Doser discharges into the stream.  Pre-construction data showed pH in the range of 3.1 – 3.5 at 
the project discharge and downstream.  However, after installation of the Grimmett Hollow Project, post-construction data 
shows average pH in the range of 6.3 – 7.9 at the discharge and downstream.  The net acidity concentrations decreased 
100 percent at the project discharge showing net alkaline conditions for 0.75 miles downstream to station JH00500.
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Water Quality – load reductions
Using the Mean Annual Load Method (Stoertz, 2004), acid and metal load reduction occurring at this project were plot-
ted and shown in Figure 3 and 4.  Acidity, iron, aluminum and discharge were measured pre- and post-construction at the 
project discharge from 10/1/1997 to 7/31/2003 for pre-construction and from 1/1/2004 to 12/31/2009 for post-construction.  
Stoertz, Mary W. and Douglas H. Green,  2004.  Mean Annual Acidity Load: A Performance Measure to Evaluate Acid Mine Drainage Remediation. Ohio Depart-

ment of Natural Resources Conservation and Restoration Innovations 2004 Applied Research Conference at Ohio University.
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Figure 3. Acid Load Reduction 
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Figure 4. Metal Load Reduction 
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Similar to other environmental best management practices (BMPs), performance of acid mine drainage reclamation projects are also expected 
to decline with time. Currently, operation and maintenance plans are being designed for each existing system and for future projects. Figure 5 
and 6 show the mean annual acid and metal load reduction (Stoertz, 2004) for each year (or group of years) during post-construction from the 
project effluent. These graphs show the rate of decline (and/or improvement) with time in the performance of the treatment system. Knowing 
this rate of decline will aid in the implementation of operation and maintenance plans for each site. Yearly load reductions are plotted and 
shown in Figure 5 and 6.

2009 NPS Report - Monday Creek Watershed - Grimmett Hollow
Generated by Non-Point Source Monitoring System   

www.watersheddata.com

Figure 5. Yearly Acid Load Reduction

Figure 6. Yearly Metal Load Reduction
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2009 NPS Report - Monday Creek Watershed - Jobs Hollow Doser
Generated by Non-Point Source Monitoring System   

www.watersheddata.com

Project Status: Complete: 7/20/04     ODNR Project Number: PR-Sl-13

Jobs Hollow Doser is located in Section 5 of Salt Lick 
Township in Perry County and lies within the 14-digit HUC unit 
#05030204060010. The site is located in the headwaters of 
Monday Creek Watershed downstream of Jobs Hollow at the 
bridge on Portie Flamingo Road (CR 12). This basin contains 
approximately 13 small tributaries, most of which are affected by 
acid mine drainage. The major contributors of acidity are from 
diffuse deep mine seeps and numerous gob piles.  Due to the 
diffuse and abundant AMD sources and their inaccessibility, a 
doser was the most practical and efficient method for treatment. 

The design was completed by ATC Associates for $66,916.50. 
The treatment approach for this site was to install a lime doser. 
The goal of the design was to decrease acid load from the 
headwaters of Monday Creek by 54 percent. The project goal 
was met 100 percent. One major consideration encountered 
during the design process was that the dosing unit is located 
adjacent to an intermittent tributary of Monday Creek. Therefore 
a retention pool was created to create a constant supply of water 
to the doser. Construction was complete July, 20, 2004 by Tuson 
Inc. for a cost of 319,066.50. Funding sources for this project were  
ODNR-MRM, OSM-ACSI and OEPA-319 for design and  ODNR-
DMRM and OSM-ACSI for construction. Figure 3 and 4, estimate 
approximately 691 lbs/day of acid was reduced from entering 
into Monday Creek as a result of this AMD reclamation project 
(shown on page 3). Dissolved metal load reduction occurring at 
this site was approximately 97lbs/day.  The metals precipitate as 
a result of the high pH water and become part of the substrate.

Jobs Hollow, Photo by Monday Creek Restoration Project Jobs Hollow Doser, Photo by Monday Creek Restoration Project
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Water Quality Report
Water quality data was collected at the project discharge as well as multiple stations pre- and post- construction. The graphs 
below show changes in pH (Figure 1) and acidity (Figure 2) along the mainstem of the receiving stream upstream and down-
stream of the project discharge as a result of the AMD reclamation project.
As a result of the Jobs Hollow Doser project, the pH and net acidity have improved downstream of the reclamation site for 
10 miles. Pre-construction data showed pH in the range of 3.5 – 5.9 downstream of the project. However, after installation 
of the Jobs Hollow Doser, post-construction data shows pH in the range of 6.5 – 8.4 downstream of the project discharge. 
The net acidity concentrations decreased100 percent showing net alkaline conditions continuing for 10 miles downstream.

2009 NPS Report - Monday Creek Watershed - Jobs Hollow Doser
Generated by Non-Point Source Monitoring System   

www.watersheddata.com

Figure 2. Pre and Post Acidity
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Figure 2. Pre and Post Acidity

Water Quality – load reductions 
Using the Mean Annual Load Method (Stoertz, 2004), acid and metal load reduction occurring at this project were plotted 
and shown in Figure 3 and 4.  Acidity, iron, aluminum and discharge were measured pre- and post-construction at the 
project discharge from 10/1/1997 to 5/1/2004 for pre-construction and from 6/1/2005 to 12/31/2009 for post-construction.
Stoertz, Mary W. and Douglas H. Green,  2004.  Mean Annual Acidity Load: A Performance Measure to Evaluate Acid Mine Drainage Remediation.  
Ohio Department of Natural Resources Conservation and Restoration Innovations 2004 Applied Research Conference at Ohio University.
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Similar to other environmental best management practices (BMPs), performance of acid mine drainage reclamation projects are 
also expected to decline with time. Currently, operation and maintenance plans are being designed for each existing system and 
for future projects. Figure 5 and 6 show the mean annual acid and metal load reduction (Stoertz, 2004) for each year (or group of 
years) during post-construction from the project effluent. These graphs show the rate of decline (and/or improvement) with time in 
the performance of the treatment system. Knowing this rate of decline will aid in the implementation of operation and maintenance 
plans for each site. Yearly load reductions are plotted and shown in Figure 5 and 6.

2009 NPS Report - Monday Creek Watershed - Jobs Hollow Doser
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www.watersheddata.com

Figure 5. Yearly Acid Load Reduction
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Figure 6. Yearly Metal Load Reduction

97 98 97 99 

0 

20 

40 

60 

80 

100 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 

2005-2006 2007 2008 2009 

%
 re

du
ct

io
n 

lb
s/

da
y 

years 

Jobs Hollow Doser site JH00500  
Yearly Metal Load Reduction 

Ave. metal load lbs/day 

% reduction 

Pre-treatment metal load 99 lbs/day 

2009 Nonpoint Source Monitoring Report for Acid Mine Drainage 92



Rock Run Gob Pile which was actually a slurry impoundment 
is located in Section 20 of Coal Township in Perry County and 
lies within the 14 digit HUC unit #05030204060010.  The Rock 
Run Gob Pile is stretched over 17 acres and was located on the 
north side of the Rock Run tributary.  The design was completed 
by ODNR-DMRM and Damariscotta for $15,000.  The treatment 
approach for this site was to cover the 17 acre gob pile using 
standard reclamation methods, covering the gob with a layer of 
flue gas desulfurization, and installing a 3,200 Sq. ft. Successive 
Alkalinity Producing System (SAPS) was used to treat the acid 
mine drainage emitting from a deep mine at the back of the 
property.  The goal of the design was to reclaim the gob pile and 
reduce metals and acid loadings from the mine drainage.  The 
project goal was met by reducing acidity to net alkaline conditions 
at station RR02100 and increasing the pH. Major considerations 

encountered during the design process was the mine drainage 
exiting the SAPS (approximately 10% of the water exiting the 
site) couldn’t be separated from the gob pile reclaim.  The valley 
was too small to accommodate and separate the run off from the 
SAPS treatment cells so a OLC was lined to carry the drainage 
off site after treatment.  Construction was complete 9/1/1999 
by Stimmel Brothers Construction for a cost of $274,500. The 
funding sources for this project were for both the design and 
construction: ODNR-DMRM, EPA-319, and OSM-ACSI. Load 
reductions are not calculated due to lack of pre-construction 
data, see figure 3 & 4. 

2009 NPS Report - Monday Creek Watershed - Rock Run Gob Pile
Generated by Non-Point Source Monitoring System   

www.watersheddata.com

Rock Run Gob Pile, Photo by Monday Creek Restoration Project Rock Run Gob Pile, Photo by Monday Creek Restoration Project

Project Status: Complete: 9/1/1999  ODNR Project Number: PR-Co-08
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Water Quality Report
Water quality data was collected at the project discharge as well as multiple stations pre and post construction. The graphs below 
show changes in pH (Figure 1) and acidity (Figure 2) along the mainstem of the receiving stream upstream and downstream of the 
project discharge as a result of the AMD reclamation project. 

As a result of the Rock Run Gob Pile Project, pH and net acidity have improved further downstream at site MC00800 approxi-
mately 0.75 miles.  At the first station downstream of Rock Run Gob Pile, water quality didn’t show improvement due to other 
sources of acid mine drainage entering into the Rock Run tributary.  Pre-construction data shows pH in the range of 3.1 – 5.2 
at the project discharge and downstream.  However after reclamation of the Rock Run Gob Pile Project, post-construction data 
shows pH in the range of 3.7– 6.3 at the discharge and downstream.  The net acidity concentration decreased resulting in net 
alkaline water at the project discharge.
Stoertz, Mary W. and Douglas H. Green,  2004.  Mean Annual Acidity Load: A Performance Measure to Evaluate Acid Mine Drainage Remediation. Ohio Department of 
Natural Resources Conservation and Restoration Innovations 2004 Applied Research Conference at Ohio University.
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Figure 2. Pre and Post Acidity

Figure 1. Pre and Post pH 
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Water Quality – load reductions
Using the Mean Annual Load Method (Stoertz, 2004), acid and metal load reduction occurring at this project were plot-
ted and shown in Figure 3 and 4.  Acidity, iron, aluminum and discharge were measured pre-, and post-construction at 
the project discharge, 8/31/1998 for pre-construction and from 10/1/1999 to 12/31/2009 for post-construction. Only one 
sample was recorded during the pre-construction time period. (year 2008, no data collected). Site ID: RR02100
Stoertz, Mary W. and Douglas H. Green,  2004.  Mean Annual Acidity Load: A Performance Measure to Evaluate Acid Mine Drainage Remediation. Ohio Department  
of Natural Resources Conservation and Restoration Innovations 2004 Applied Research Conference at Ohio University.
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Figure 4. Metal Load Reduction 

Figure 3. Acid Load Reduction 
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Similar to other environmental best management practices (BMPs), performance of acid mine drainage reclamation 
projects are also expected to decline with time. Currently, operation and maintenance plans are being designed for each 
existing system and for future projects. Figure 5 and 6 show the mean annual acid and metal load reduction (Stoertz, 
2004) for each year (or group of years) during post-construction from the project effluent. These graphs show the rate of 
decline (and/or improvement) with time in the performance of the treatment system. Knowing this rate of decline will aid 
in the implementation of operation and maintenance plans for each site. Yearly load reductions are plotted and shown in 
Figure 5 and 6.
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Figure 5. Yearly Acid Load Reduction

Figure 6. Yearly Metal Load Reduction
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2009 NPS Report - Monday Creek Watershed - Big Four Hollow
Generated by Non-Point Source Monitoring System   

www.watersheddata.com

Project Status: Complete: 10/29/2004  ODNR Project Number: HC-Wr-20

Big Four Hollow is located in Section 14 of Ward Town-
ship in Hocking County and lies within the 14-digit HUC unit 
#05030204060030. The project site covers 285 acres of a 
410 acre sub-watershed (Big Four Hollow) draining to Monday 
Creek. Big Four Hollow is underlain by deep mines and has been  
surface mined around the hills where the coal crop was  
accessible causing many AMD seeps to discharge in the basin.     

The design was completed by USFS and TN & A for $19,000.  
The treatment approach for this site was to install two limestone 
leach beds (3000 sq. ft) and approximately 1,400 linear feet of 
limestone channel (OLC). The goal of the project was to de-
crease acidity concentrations by 82% at station BF00400. How-
ever only 37% of the acidity concentration has been decreased 
at site BF00100. Construction was complete Sept. 17, 2001, by 
Pangea for a cost of $320,000. The funding sources for this proj-
ect were USFS for the design and MCRP, ODNR-DMRM and 
USFS for construction. Figure 3 and 4 (shown on page 3) esti-
mate approximately 248 lbs/day of acid and 16 lbs/day of met-
als were prevented from entering into Monday Creek as a result 
of this AMD reclamation project.  This project was designed to 
reduce acidity, not metals, however the natural wetland at the 
mouth of Big Four Hollow retains some metals. 

Big Four Hollow, Photo by Monday Creek Restoration Project Big Four Hollow, Photo by Monday Creek Restoration Project
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Water Quality Report
Water smples were collected at the project discharge as well as multiple stations pre- and post-construction.  The graphs below 
show changes in pH (Figure 1) and acidity (Figure 2) along the mainstem of the receiving stream upstream and downstream of the 
project discharge as a result of the AMD reclamation project.
As a result of the Big Four Hollow Project, pH and net acidity have improved downstream for approximately 3.72 miles.  Pre-con-
struction data showed pH in the range of 3.6 – 6.7 at the project discharge and downstream.  However, after installation of the Big 
Four Hollow Project, post-construction data shows pH in the range of 4.1 – 6.6 at the discharge and downstream.  The net acidity 
concentration decreased 37 percent at the project discharge. 

2009 NPS Report - Monday Creek Watershed - Big Four Hollow
Generated by Non-Point Source Monitoring System   

www.watersheddata.com

Figure 2. Pre and Post Acidity

Figure 1. Pre and Post pH 
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Water Quality – load reductions
Using the Mean Annual Load Method (Stoertz, 2004), acid and metal load reduction occurring at this project were plotted  
and shown in Figure 3 and 4.  Acidity, iron, aluminum and discharge were measured pre- and post-construction at the project  
discharge from 2/21/1998 to 4/8/2002 for pre-construction and from 10/19/2005 to 12/31/2009 for post-construction. Stoertz,  
Mary W. and Douglas H. Green,  2004.  Mean Annual Acidity Load: A Performance Measure to Evaluate Acid Mine Drainage  
Remediation. Ohio Department of Natural Resources Conservation and Restoration Innovations 2004 Applied Research  
Conference at Ohio University.  
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Figure 4. Metal Load Reduction 

Figure 3. Acid Load Reduction 
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Similar to other environmental best management practices (BMPs), performance of acid mine drainage reclamation projects are also expected to decline 
with time. Currently, operation and maintenance plans are being designed for each existing system and for future projects. Figure 5 and 6 show the 
mean annual acid and metal load reduction (Stoertz, 2004) for each year (or group of years) during post-construction from the project effluent. These 
graphs show the rate of decline (and/or improvement) with time in the performance of the treatment system. Knowing this rate of decline will aid in the 
implementation of operation and maintenance plans for each site. Yearly load reductions are plotted and shown in Figure 5 and 6.
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Figure 5. Yearly Acid Load Reduction

Figure 6. Yearly Metal Load Reduction
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Project Status: Complete: 12/31/2004    ODNR Project Number: HC-Wr-19

Snake Hollow is located in Section 18 of York Township in Athens 
County and lies within the 14-digit HUC unit #05030204060030. 
The site encompasses the entire Snake Hollow subwatershed, 
approximately 500 acres in size. Snake Hollow is a tributary 
to Monday Creek. Numerous deep mine discharge sites are 
located on the hillsides around the headwaters and along the 
stream. The area was stripped at the outcroppings along the 
ridges where the coal portals from the deep mining had originally 
been. The design was completed by the U.S. Forest Service 
(Wayne National Forest). The treatment approach for this site 
was to construct approximately two miles of limestone channels 
(OLC) and two slag leach beds, close nine subsidence holes 
and two portals and enhance the existing one acre wetland with 
limestone rock dams. The goal of the design was to reduce 
acid and metals concentrations discharging into Monday Creek. 
Figures 3 and 4 (shown on page 3) estimate approximately 531 
lbs/day of acid and 67 lbs/day of metals were prevented from 
entering into Monday Creek as a result of this AMD reclamation 
project which was the goal of the project. A major consideration 
encountered during the design was the documented capture 
of the Indiana Bat. During the design process, access road 
costs doubled. Construction was complete Dec. 31, 2004, by 
Environmental Quality Management for a cost of $740,000. The 
funding sources were ODNR-DMRM and USFS for both design 
and construction. 

Snake Hollow, Photo by Monday Creek Restoration Project Snake Hollow, Photo by Monday Creek Restoration Project
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Water Quality Report
Water samples were collected at the project discharge as well as multiple stations pre- and post-construction.  The graphs below 
show changes in pH (Figure 1) and acidity (Figure 2) along the mainstem of the receiving stream upstream and downstream of the 
project discharge as a result of the AMD reclamation project.
As a result of the Snake Hollow Project, pH and net acidity have improved downstream at site MC00180 approximately 0.25 
miles.  Pre-construction data showed pH in the range of 3.1 – 6.4 at the project discharge and downstream.  After installation of the 
Snake Hollow Project, post-construction data shows pH in the range of 3.7 – 6.7 at the discharge and downstream.  The net acidity 
concentration decreased 45 percent at the project discharge, which resulted in net alkaline conditions (-24 mg/l) on the mainstem of 
Monday Creek at the downstream station MC00180.
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Figure 2. Pre and Post Acidity

Figure 1. Pre and Post pH 
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Water Quality – load reductions
Using the Mean Annual Load Method (Stoertz, 2004), acid and metal load reduction occurring at this project were plotted 
and shown in Figure 3 and 4.  Acidity, iron, aluminum and discharge were measured pre-, and post-construction at the 
project discharge from 2/26/1998 to 9/11/2001 for pre-construction and from 1/3/2005 to 12/31/2009 for post-construction. 
Stoertz, Mary W. and Douglas H. Green,  2004.  Mean Annual Acidity Load: A Performance Measure to Evaluate Acid Mine 
Drainage Remediation. Ohio Department of Natural Resources Conservation and Restoration Innovations 2004 Applied Re-
search Conference at Ohio University. 
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Figure 4. Metal Load Reduction 

Figure 3. Acid Load Reduction 
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Similar to other environmental best management practices (BMPs), performance of acid mine drainage reclamation projects are 
also expected to decline with time. Currently, operation and maintenance plans are being designed for each existing system and 
for future projects. Figure 5 and 6 show the mean annual acid and metal load reduction (Stoertz, 2004) for each year (or group of 
years) during post-construction from the project effluent. These graphs show the rate of decline (and/or improvement) with time in 
the performance of the treatment system. Knowing this rate of decline will aid in the implementation of operation and maintenance 
plans for each site. Yearly load reductions are plotted and shown in Figure 5 and 6.
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Figure 5. Yearly Acid Load Reduction

Figure 6. Yearly Metal Load Reduction
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2009 NPS Report - Monday Creek Watershed - Lost Run Phase I
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Project Status: Complete: 10/31/2006  ODNR Project Number: HC-Wr-30

Lost Run Phase I is located in Section 36 of Ward Town-
ship in Hocking County and lies within the 14 digit HUC unit 
#05030204060010.  The site is located at the mouth of the first 
tributary to the west in the Lost Run subwatershed.  Project area 
is less than five acres.  Lost Run is a tributary to Monday Creek 
at river mile 16.08. The Lost Run area was providing recharge 
to underground mine complexes. The majority of AMD discharg-
ing in the lower portion of Lost Run occurred beneath the aban-
doned high walls, or near the perimeter of surface mine recla-
mation areas at the coal crop line. Seeps also occur in areas 
where overburden was deposited. The design was completed 
by Ohio Department of Natural Resources – Division of Mineral 
Resources Management ($35,000).  The treatment consisted 
of constructing a 13,700 square foot limestone leach bed and 
installing 3,540 linear feet of limestone channels to treat acid 
mine drainage from five locations. The goal of the design was to 
reduce acid and metal concentrations discharging into Monday 
Creek.  Construction was complete 10/31/2006 by Tucson Inc. 
for a cost of $475,000. Problems with the limestone leach bed 
were encountered summer of 2007.  The system was modified 
and repaired August 2007. Figure 3 and 4 (shown on page 3 of 
this report) estimate that 525 lbs/day of acid and 63 lbs/day of 
metals were prevented from entering Monday Creek as a result 
of Phase I AMD reclamation project in Lost Run. The funding 
sources for this project were ODNR-DMRM for the design and 
for construction was MCRP, ODNR-DMRM and Ohio EPA 319.

Lost Run Seep (1W2 Seep) Photo by Monday Creek Restoration Project Lost Run Seep (1W5 Seep) Photo by Monday Creek Restoration Project
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Water Quality Report
Water samples were collected at the project discharge as well as multiple stations pre and post construction. The graphs below 
show changes in pH (Figure 1) and acidity (Figure 2) along the mainstem of the receiving stream upstream and downstream of the 
project discharge as a result of the AMD reclamation project.
As a result of the Lost Run Phase I Project, pH and net acidity have improved downstream approximately 6.0 miles.  Pre-construc-
tion data shows pH in the range of 3.4 – 6.6 at the project discharge and downstream.  After installation of the Lost Run Phase I 
Project, post-construction data shows pH in the range of 4.4 – 6.8 at the discharge and downstream.  The net acidity concentration 
decreased 56% at the project discharge.
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Figure 2. Pre and Post Acidity

Figure 1. Pre and Post pH 

2009 Nonpoint Source Monitoring Report for Acid Mine Drainage 106



y = 0.9355x + 3.1463 
R2 = 0.9543 

10^3.1463 = 1400 y = 1.1252x + 2.9424 
R² = 0.9642 

10^2.942=875 

-3.0 

-2.0 

-1.0 

0.0 

1.0 

2.0 

3.0 

4.0 

5.0 

-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 

Lo
g 

A
ci

d 
Lo

ad
in

g 
(lb

s/
da

y)
 

Log Qnorm (cfs) 

Lost Run Phase I - Acid Load Reduction 

Pre-treatment 2001-2006 Post-treatment 2007-2009 
Pre-treatment 2001-2006 Post-treatment 2007-2009 

Mean Annual Discharge 

y = 0.9028x + 2.2677 
R2 = 0.9102 

10^2.2677 = 185 y = 1.0759x + 2.0879 
R² = 0.9508 

10^2.087=122 

-3.0 

-2.0 

-1.0 

0.0 

1.0 

2.0 

3.0 

4.0 

-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 

Lo
g 

M
et

al
 L

oa
di

ng
 (l

bs
/d

ay
) 

Log Qnorm (cfs) 

Lost Run Phase I - Metal Load Reduction 

Pre-treatment 2001-2006 Post-treatment 2007-2009 
Pre-treatment 2001-2006 Post-treatment 2007-2009 

Mean Annual Discharge 

Water Quality – load reductions 
Using the Mean Annual Load Method (Stoertz, 2004), acid and metal load reduction occurring at this project were plotted and shown 
in Figure 3 and 4.  Acidity, iron, aluminum and discharge were measured pre-, and post-construction at the project discharge from 
5/9/2001 to 6/19/2006 for pre-construction and from 3/6/2007 to 12/31/2009 for post-construction. Stoertz, Mary W. and Douglas H. 
Green,  2004.  Mean Annual Acidity Load: A Performance Measure to Evaluate Acid Mine Drainage Remediation. Ohio Department of 
Natural Resources Conservation and Restoration Innovations 2004 Applied Research Conference at Ohio University.  
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Figure 4. Metal Load Reduction 

Figure 3. Acid Load Reduction 
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Similar to other environmental best management practices (BMPs), performance of acid mine drainage reclamation projects are 
also expected to decline with time. Currently, operation and maintenance plans are being designed for each existing system and 
for future projects. Figure 5 and 6 show the mean annual acid and metal load reduction (Stoertz, 2004) for each year (or group of 
years) during post-construction from the project effluent. These graphs show the rate of decline (and/or improvement) with time in 
the performance of the treatment system. Knowing this rate of decline will aid in the implementation of operation and maintenance 
plans for each site. Yearly load reductions are plotted and shown in Figure 5 and 6.
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Figure 5. Yearly Acid Load Reduction

Figure 6. Yearly Metal Load Reduction
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Lost Run Phase II is located in Section 30 of Ward Township 
in Hocking County and lies within the 14 digit HUC unit 
#05030204060010. Upstream AMD is generated from subsidence 
features, spoil blocks in side drainages of intermittent streams, 
fractured high walls, and slumped drift mine entries.  Phase II of 
the Lost Run reclamation project consists of numerous alkaline 
addition systems spread throughout the headwaters of the Lost 
Run basin to buffer numerous AMD sources throughout the basin.  
Post construction monitoring is being collected at site LR00040.  
However, no pre-construction data was collected at this site.  
Therefore, reclamation results for this report are evaluated at 
the mouth of Lost Run (site LR00020).  This site also represents 
water quality from Lost Run Phase I.  For this report both Phase 
I and II of Lost Run are evaluated at the mouth of Lost Run at 
site LR00020.  The design was completed by ODNR – DMRM 
($63,979).  The treatment consisted of constructing a 7,650 
square foot limestone leach bed, installing 1,300 linear feet of 
limestone channels, 140 linear feet of Limestone J-trenches, 
14,250 square ft. of steel slag leach bed and 197 linear feet of 
a steel slag berm to add alkalinity to buffer acidity generated in 
Lost Run. The goal of the design was to reduce acid and metal 
concentrations discharging into Monday Creek.  Construction 
was complete 6/20/2007 by Stimmel Construction for a cost of 
$489,910. One of the planned steel slag berms could not be 
constructed due to private landowner denying permission. The 
funding sources for this project were for the design was ODNR-
DMRM and for construction was MCRP, ODNR-DMRM and 
Ohio EPA 319.  Figure 3 and 4 (shown on page 3 of this report) 
estimate approximately 571 lbs/day of acid and 28 lbs/day of 
metals were prevented from entering into Monday Creek as a 
result of Phase I and II of the Lost Run AMD reclamation project.  

Lost Run limestone leach bed site (4W)Photo by Monday Creek 
Restoration Project

Lost Run Seeps, Photo by Nate Schlater
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Project Status: Complete: 7/1/2007  ODNR Project Number: HC-Wr-34

Post-constructionPre-construction

Site: LR00020

2200

1760

1320

880

440

0

2138 lbs/day
320

256

192

128

64

0

2200

1760

1320

880

440

0

Pre treatment acid load Pre treatment metal load 

Post treatment acid load Post treatment metal load 

Data derived using the Mean Annual Load Method (Stoertz, 2004).

1567 lbs/day

288 lbs/day
320

256

192

128

64

0

316 lbs/day

2009 Nonpoint Source Monitoring Report for Acid Mine Drainage 109



-40 

-20 

0 

20 

40 

60 

80 

100 

120 

140 

Upstream 
MC00510 RM 

16.2 

Project 
discharge 

LR00020 RM 
0.1 

MC00500 RM 
16.0 

MC00300 RM 
10.5 

MC00240 RM 
7.27 

A
ve

ra
g

e 
n

et
 a

ci
d

it
y 

 (
m

g
/l)

 

Water quality stations 

Lost Run Phase I and II pre project net acidity post project net acidity 

pre net acidity post net acidity 

0 
1 
2 
3 
4 
5 
6 
7 
8 

Upstream 
MC00510 RM 

16.2 

Project 
discharge 

LR00020 RM 
0.1 

MC00500 RM 
16.0 

MC00300 RM 
10.5 

MC00240 RM 
7.27 

A
ve

ra
g

e 
p

H
  

Water quality stations 

Lost Run Phase I and II pre project pH post project pH 

pre pH post pH 

pH target 

Water Quality Report
Water samples were collected at the project discharge as well as multiple stations pre and post construction. The graphs below show changes in 
pH (Figure 1) and acidity (Figure 2) along the mainstem of the receiving stream upstream and downstream of the project discharge as a result of 
the AMD reclamation project.
As a result of the Lost Run Phase I and II Project, pH and net acidity have improved at the mouth of Lost Run.  Pre-construction data shows pH 
at 3.4 at the mouth of Lost Run.  After installation of the Lost Run Phase I and II Project, post-construction data shows pH at 4.25 at the mouth of 
Lost Run.  The net acidity concentration decreased  36% at the mouth of Lost Run.  
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Figure 2. Pre and Post Acidity

Figure 1. Pre and Post pH 
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Water Quality – load reductions
Using the Mean Annual Load Method (Stoertz, 2004), acid and metal load reduction occurring at this project were plotted and shown in Figure 3 
and 4.  Acidity, iron, aluminum and discharge were measured pre-, and post-construction at the project discharge from 3/21/2005 to 6/20/2007 
for pre-construction and from 1/1/2008 to 12/31/2009 for post-construction. Stoertz, Mary W. and Douglas H. Green,  2004.  Mean Annual Acidity Load: A 
Performance Measure to Evaluate Acid Mine Drainage Remediation. Ohio Department of Natural Resources Conservation and Restoration Innovations 2004 Applied Research 
Conference at Ohio University.
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Lost Run Phase I and II - Metal Load Reduction 
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Figure 4. Metal Load Reduction 

Figure 3. Acid Load Reduction 
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Figure 1. Pre and Post pH 

Figure 2. Pre and Post Acidity

2009 NPS Report - Sunday Creek Watershed - Congo Stream Capture Archive
Generated by Non-Point Source Monitoring System   

www.watersheddata.com



Corning Gob Pile is located in Section 4 of Pleasant Township in Perry County and lies 
within the 14 digit HUC unit #05030304070010.  The project site is 5 acres and is located 
in the Headwaters of Sunday Creek north of Rendville. Due to the lack of vegetative 
cover, the 5 acre gob pile is eroding along the slopes and creating AMD discharge into the 
Headwaters of Sunday Creek. The upper and lower gob piles are the result of underground 
mining that occurred east of the area. One AMD seep occurs within the eastern portion 
of the site at an abandoned entry, but rarely discharges water into Sunday Creek. Project 
discharge was measured at the pond discharge from coal refuse area (CG02).  The 
design was be completed by ODNR-DMRM for a cost of $1,710. The treatment approach 
for this site is to remove all coal refuse located in the floodplain and along the stream 
bank of Sunday Creek. The major consideration for this project was not to impact the 
stream configuration, re-establish a floodplain, move refuse to higher elevation and cover 
with soil to reduce contact with air and water. The goal of the design is to reduce metal 
loadings from headwaters of Sunday Creek. Funding for this project was ODNR-DMRM 
in house design in conjunction with Federal AML Program site and Ohio EPA 319 for 
construction. The construction was completed by McMillan on 11/19/2007 for a cost of 
$130,069.

Coal Refuse along stream bank, Photo by Bill Jonard Vegetation established on reclaimed gob pile. Photo by Kaabe Shaw

2009 NPS Report - Sunday Creek Watershed - Corning Gob Floodplain Archive
Generated by Non-Point Source Monitoring System   

www.watersheddata.com

Project Status: Complete 2007, Archive 2009   ODNR Project Number: PR-Mn-12

Post-constructionPre-construction
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Water quality data was collected at the project discharge as well as multiple stations downstream pre- and post- construction.  The graphs  
below show pH (Figure 1) and acidity (Figure 2) along the mainstem of the receiving stream upstream to downstream of the project discharge  
as a result of the gob pile reclamation project.
As a result of the Corning Gob Floodplain project, pH and net acidity have improved at the project discharge and immediately  
downstream for two miles.  Further downstream between sites SC 079 and SC080, the Corning AMD discharge enters into  
Sunday Creek and the effect can be seen at site SC 080.  However, at the Corning Gob Floodplain project discharge and  
immediately downstream during pre-construction show pH in the range of 2.9 – 7.27.  After construction pH increases and is in 
the range of 5.66 to 7.38.  Net acidity concentration decrease 100% and are now net alkalinity at the project discharge (Site CG 02).

Water Quality Report

Figure 2. Pre and Post Acidity

Figure 1. Pre and Post pH 

2009 NPS Report - Sunday Creek Watershed - Corning Gob Floodplain Archive
Generated by Non-Point Source Monitoring System   

www.watersheddata.com
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Figure 4. Metal Load Reduction 

Figure 3. Acid Load Reduction 

2009 NPS Report - Sunday Creek Watershed - Corning Gob Floodplain Archive
Generated by Non-Point Source Monitoring System   

www.watersheddata.com



Section III – AMD project reports 
 
Huff Run Watershed comprehensive acid mine drainage projects progress 
report for 2009. 
 
Section III for the Huff Run Watershed contains, in addition to the individual 
AMD project, one comprehensive report listing completed and funded AMD 
projects; displaying photos of the project site, a description of the project, water 
quality data change at the mouth of Huff Run (station HRR08/HR 32) and the 
impact of all the reclamation projects from the period 1976-1997 for pre-
construction to 1997-2009 for post construction. Acidity and pH graphs have 
been generated for all completed projects.  Acid and metal load reductions were 
calculated with limited discharge data for: Linden, Lindentree, Lyons, and 
Belden.  Farr, Acid Pit #1, Harsha, and Fern Hill HR-42 are lacking either pre or 
post discharge data to generate the acid and metal load reductions. 
 
List of acid mine drainage reclamation projects reported on in the 2009 NPS 
monitoring report: 
 

 
1. Farr project 
2. Linden Bioremediation project 
3. Acid Pit #1 (Phase I ) project  
4. Lindentree project 
5. Harsha North project 
6. Lyons project 
7. Fern-Hill HR-42 project 
8. Belden project 
9. Thomas project 
10. Mineral Zoar Road AMD project 
Archived 
11. Huff Run AML project* 

 
Future Funded Projects: Hr-42 pond A, Belden Gob Pile 

 
* “Status Completed” projects are no longer being monitored  
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Huff Run is located in Sandy Township in Tuscarawas 
County and Rose Township in Carroll County.  The  
watershed has a 14 square mile drainage area and 
flows ten miles long before discharging into Conotton 
Creek.  The completed projects in Huff Run are  
evaluated collectively at the mouth of Huff Run (Station 
HRR08/HR 32).  Since 1999 seven projects have been 
completed and are shown on the following pages.  The 
designs and construction were completed by a variety 
of companies.  The funding sources for these projects 
for both design and construction were ODNR-DMRM, 
Ohio EPA 319, and OSM Clean Streams.  Figure 3 and 
4, estimate that approximately 81 lbs/day of acid and  
86 lbs/day of metals were reduced from entering Huff 
Run as a result of these AMD reclamation projects.  

2009 NPS Report - Huff Run Watershed - Overview
Generated by Non-Point Source Monitoring System   

www.watersheddata.com

Project Status: All completed projects since 1999
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Mouth of Huff Run used for this analysis

List of construction projects completed since 1999:

1. Huff Run AML 1999 “status complete” 
2. Farr 2003
3. Linden Bioremediation 2003 
4. Acid Pit #1 2004
5. Lindentree 2005 
6. Lyons 2005
7. Harsha North 2006
8. Fern Hill 2008
9. Belden 2008
10. Mineral Zoar 2009
11. Thomas 2009

List of funded projects to be 
complete within the next year:
1. HR-42 pond A
2. Belden Gob Pile
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Water Quality Report
Water quality data was collected along the mainstem at long-term monitoring stations during pre- and post- construction 
conditions.  The graphs below show changes in pH (Figure 1) and acidity (Figure 2) along the mainstem of Huff Run. 
Changes between the pre- and post- conditions are attributed to the completed AMD reclamation projects.
As a result of these projects completed in Huff Run Watershed, the pH and net acidity has improved downstream of 
the reclamation sites for 5 miles to the mouth.  Pre-construction data shows average pH in the range of 4.5 – 7.0 along 
the mainstem.  However after the completion of eleven major AMD reclamation projects, post-construction data shows 
average pH in the range of 6.3 – 7.1.  The net acidity concentrations decreased resulting in net alkaline conditions the 
entire length of Huff Run, 10 miles.

2009 NPS Report - Huff Run Watershed - Overview
Generated by Non-Point Source Monitoring System   

www.watersheddata.com

Figure 2. Pre and Post Acidity

Figure 1. Pre and Post pH 
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