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 Neal Run Restoration Project -Phase III 
Operation, Maintenance & Replacement Plan 

 
Project Information and Overview 

 

Project Name (coordinates) Neal Run Restoration Project – Phase III (40.566511, -79.295047) 

Site Access  Hill Road, Homer City, PA 15748   

Hydrologic Order Neal Run → Aultmans Run→ Conemaugh River → Allegheny River 

Landowner Central Blair Electric Company 

Treatment Type Passive Treatment 

Design/Build Contractor BioMost, Inc.  (BMI); bmi@biomost.com, www.biomost.com   

Project Sponsor/Administration Stream Restoration Incorporated (SRI) 

 
The Neal Run Restoration Project – Phase-III is located in the village of McIntyre, PA at the corner of Hill and 
McIntyre Roads.  The project is a continuation of the Neal Run Restoration Plan which intends to treat one of the 
worst mine drainages in western Pennsylvania.   
 
In March of 2008, a $14,000 grant from the PA Department of Environmental Protection (PADEP) Growing Greener 
program was received to evaluate options and to develop a conceptual restoration plan for the site.   A consensus 
by members of the Aultman Watershed Association for Restoring the Environment (AWARE), the PADEP 
Watershed Manager, Robindale Energy Services, US Environmental Research Service, and the design team was 
developed.  As the cost of actively or passively treating the drainage to the desired water quality was determined 
to be prohibitive, only partial treatment could be realized at that time.  With the support of the landowner, Central 
Blair Electric, and of Robindale Energy Services, a restoration plan was developed that included the recovery of 
acid-producing coal refuse for power generation and the construction of oxidation and precipitation channels 
(OPCs) to remove iron from the mine drainage by encouraging the formation and storage of iron solids at low pH.    
 
A $200,000 Growing Greener 2 remining grant was awarded to AWARE to implement the design plan.   
Construction occurred over the course of 2011 and 2012 during which 37,608 tons of refuse were removed.   As 
non-fuel grade material was to remain onsite, over 7,753 tons of Mineral CSA, a PADEP-approved co-product, 
were blended with potentially acid-producing material to provide alkaline addition.   (Please note that the Mineral 
CSA was donated by project partner Harsco Minerals.)  In addition, Synagro donated, permitted, placed, and 
incorporated 487 tons of biosolids onto the re-graded site, which provided an excellent growth medium for 
revegetation with a seed mixture that included warm and cool season grasses and flowers.    
 
Additional treatment was necessary due to the highly degraded mine drainage.  In 2015 SRI, in cooperation with 
AWARE, received grants totaling $125,000 from the PADEP’s Growing Greener Program and the Foundation for 
Pennsylvania Watersheds.  These grants enabled the construction of a 715-ton AFVFP (AFVFP1) and settling pond.  
A third phase was funded in 2021 totaling $210,956 to construct an additional AFVFP (AFVFP2).   AFVFP2 treats 
the drainage using approximately 1,850 tons of high calcium carbonate (~90% CaCO3) AASHTO #1 limestone.  The 
Pond was initially set to flush into the OPC approximately every other day utilizing a solar-powered Agri Drain 
Automatic Water Level Control Structure.  A check dam was constructed within the OPC to encourage the settling 
of precipitated metals before flowing into Neal Run. 
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Oxidation Precipitation Channel (OPC) 
System Components:  Diversion Dam, Conveyance Channel, 8” SCH40 PVC pipe 

 
The Oxidation Precipitation Channel (OPC), also known as Terraced Iron Formation (TIF), is a channel 
constructed to treat highly acidic AMD with high iron content.  Iron precipitates at a low pH in the presence of 
certain microorganisms, which greatly reduces the cost of treatment.  During Phase I of the project, a total of 
three OPCs were constructed to help improve the discharges located on site.  The longest, OPC1, carries the 
seeps emanating from the toe of the large, reclaimed coal refuse pile located upgradient of the site through an 
existing culvert and into Neal Run.  OPC2 was constructed to address any lingering discharges and lower the 
water table within the remaining non-fuel grade (NFG) refuse located to the south of an existing diversion ditch.  
Some refuse was fuel grade; however, the majority of the refuse within this area of the site had been mixed with 
soil material and, therefore, unusable for power generation.  OPC3 is west of McIntyre Road (SR-3031) and was 
constructed to intercept and to convey AMD seepage, which is located behind a residence, to OPC1.  OPCs 
generally require little maintenance.  The iron precipitates tend to be self-leveling and the capacity within the 
channels allow for decades of iron accumulation.  Occasionally, the precipitates near the weir at the beginning 
of the channel (RAW) will need cleaned out to allow the weir to be functional. Phase III included installing an 10” 
SCH40 PVC pipe over OPC1 to convey water from the Settling Pond to AVFP1 and installation of a check dam in 
OPC1 downgradient of McIntyre Road.    

 
 

Inlet 
System Components:  Diversion Dam, Conveyance Channel, 8” SCH40 PVC pipe 

 
The conveyance channel diverts water out of OPC1 and towards the AFVFP1 inlet pipe.  During Phase II, a diversion 
dam was constructed within OPC1 utilizing on-site soil material armored with AASHTO #1 aggregate.  The top of 
the diversion dam is approximately 1’ lower than the top of OPC1 to allow water to stay within the OPC during 
high-flow precipitation events. During Phase III, a 10” SCH40 pipe was installed that extends from the settling 
pond to AFVFP2.  
 
The conveyance channel should be inspected during each site visit to ensure the diversion dam is intact and that 
the water can flow freely into the conveyance channel, through the 8” SCH40 PVC pipe, and into AFVFP1.  The 10” 
pipe should also be inspected to ensure that water can flow from the settling pond and into AFVFP2.   Remove 
leaves, debris, and vegetation from the diversion dam area, conveyance channel, and pipes as needed.   
Occasionally, the pipes may need to be cleaned using a power snake or jet-type pipe cleaner.    
 
 

Auto Flushing Vertical Flow Pond (AFVFP) 
AFVFP1 
System Components: Limestone Pond, Automatic Water Control structure, 8” DR17 HDPE underdrain, 8” SCH40 PVC pipe 

 
AFVFP1 contains 5’ of high CaCO3 AASHTO #1 limestone aggregate totaling approximately 700 tons.  An 8” SCH40 
PVC pipe connects the AFVFP to the inlet channel.  The water is controlled by an Agri Drain Automatic Water 
Control Structure with solar powered valve.  The water control structure will fully drain the pond on a once-a-day 
schedule over the course on an hour between 08:00 to 09:00 (EST).  This schedule can be modified if needed using 
the controller (see Attachment 1).  An 8” HDPE underdrain allows for efficient and even draining of the pond.  A 
solar powered actuator will raise and lower an 8” Valterra valve within the water control structure.  Water then 
drains from AFVFP1 to the settling pond via an approximately 100’ long 8” SCH40 PVC pipeline. 
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AFVFP2  
System Components: Limestone Pond, Automatic Water Control structure, 8” DR17 HDPE & 12” DR26 HDPE underdrain, 12” 
PVC outlet pipe. 

  
AFVFP2 contains 5’ of high CaCO3 AASHTO #1 limestone aggregate totaling approximately 1,850 tons.  A 10” SCH40 
PVC inlet pipe connects the settling pond to the AFVFP2.  The outlet flow is controlled by an Agri Drain Automatic 
Water Control Structure with solar powered valve.  The water control structure will fully drain the pond on 
Tuesday, Thursday, and Saturday over the course on an hour between 06:00 to 07:00 (EST). This schedule can be 
modified if needed using the controller (see Attachment 1).  This controller uses Coordinated Universal Time, 
which is five hours ahead of EST.  Currently, the controller is set to 11:00 to 12:00 UTC.  An 8” DR17 HDPE 
underdrain allows for efficient and even draining of the pond.  A solar powered actuator will raise and lower an 
8” Valterra valve within the water control structure.  Water then drains from the AFVFP to the OPC via a 12” PVC 
pipeline that extends to and from the Agri Drain structure. 
 

 
Pond Maintenance 
Due to the very high acidity and high metals content of water being treated by the AFVFPs, stirring of the limestone 
should be a regularly scheduled task.  During the first two to three years of operation, one stirring event per year 
should be expected.  Beyond the third year of operation the stirring events may need to be increased.  Stirring of 
the limestone should be to a depth as low as possible within the pond without damaging the pond liner material.  
Increases or decreases in stirring frequency can be loosely based on pond drainage times.  The drain pipe can be 
expected to flow full for between 10 and 20 minutes for AFVFP1 and up to an hour for AFVFP2 depending on flow 
rates from the previous 24 hours.  If the effluent pipe does not flow full, quickly stops flowing full after opening, 
or if pond stops fully draining and builds up water over a period of days, then stirring frequencies may need to be 
increased. 
 
Maintenance of both inlet and outlet pipes will be similar and on an as-needed basis.  Visually inspect exposed 
pipe over the OPC for any cracks or breaks and repair as needed.  The inlet and outlets of the pipes should be kept 
clear debris or other material that could potentially restrict flow in to or out of any pipe.  If water is observed 
flowing from the AFVFP outlet outside of the designated schedule or if water is not flowing from the AFVFP outlet 
pipe during designated flush time, maintenance may be needed on the water control structures.    
 
Agri Drain Automatic Water Control Structure 
The water control structures serve two functions; they serve as the primary control system to flush the entire 
volume of water from the pond and it also serve as an overflow in cases of exceptionally high flows.  The flush 
valves are knife gate-type and the sizes correspond to the outlet piping. The valves are opened and closed by an 
electronic actuator operated by a controller mounted adjacent to the control structure.  The controllers and 
actuators are battery powered, the batteries are recharged by a solar panel mounted directly to the control 
structure along with the weather proof boxes containing the controllers and batteries.  The controllers are 
programmable and can display system status (See Attachment 1).  During periods of high flow or if the drain stops 
working, the pond will fill and overflow the stop logs within the control structure and will continually flow into the 
downstream component.  The stop logs must be lubricated every year so that they can be easily removed if 
needed.   Remove stoplogs and grease seal with Lubriplate No. 105 Motor Assembly Grease or equivalent.  Ensure 
there is no debris in the tracks or along the bottom of the structure.  Replace stoplogs after greasing, ensuring the 
bottom stoplog is installed first. 

 
  



Operation, Maintenance & Replacement Plan Neal Run Restoration Project – Phase III 
Stream Restoration Incorporated Young Twp., Indiana Co., PA 

 

4 
 

Settling Pond (SP) 
System Components:  Pond, 8” SCH40 PVC influent pipe, 10” SCH40 PVC effluent pipe 

 
The SP is approximately 72,000 cubic feet and holds approximately 500,000 gallons of water.  Routine 
inspections should take place to check for erosion of embankments, berms, and slopes.  Any erosion shall 
immediately be graded as needed and stabilized utilizing seed and mulch or, in cases of bad erosion due to 
flooding or vandalism, erosion control fabric may be needed.  The SP effluent pipe is a 10” SCH40 PVC pipe that 
discharges into the AFVFP2.  The 10” SCH40 PVC pipe is supported by 10” SCH40 PVC vertical pipes driven into 
the ground and hose clamped.  The 10” SCH40 PVC effluent pipe should be kept clear of any heavy vegetation or 
accumulated iron that could restrict flows.  Any restriction should be removed.  
 
 

Monitoring 
 

Due to the highly degraded quality of the discharge, field analysis of the water is limited.  Conductivity and pH can 
be measured in the field with meters at all sample points.  Field alkalinity and iron tests can also be collected on 
sample points OPC1-MID, DD, D6, NL0-MP2, NL0-MP3, and NEAL01.  Lab samples will be collected by the Kiski-
Conemaugh Stream Team on a quarterly basis.  Flows should be measured with a bucket and stopwatch at the 
culvert below D3, D7A (influent pipe to the AFVFP1), and DD.  Weirs at RAW and OPC1-MID should be measured 
to calculate flow.  Flow of Neal Run and NL0-D3 (within the culvert) can also be measured using the cross-section 
method.  The As-Built Plan (see Attachment 2) contains the locations of the sample points.   
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Attachment 1 

Agri Drain Smart Drainage System  
Operator’s Manual 
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Attachment 2 

As-Built Drawing 
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