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Project Narra�ve  

I. Overview  

Dunkard Creek Watershed is a 235 square-mile area spanning nine townships in Greene County 
(Southwestern PA) and three districts in Monongalia County (Northwestern WV) and emp�es to 
the Monongahela River. The watershed has an extensive history of mining of both the 
Pitsburgh and the Sewickley coal seams. The Dunkard Creek Watershed Rivers Conserva�on 
Plan completed in 2000 and a Hydrologic Unit Plan completed by the Pennsylvania Department 
of Environmental Protec�on (PA DEP) in 2003 both cited acid mine drainage (AMD) from 
abandoned mines to be the number one problem and top priority in Dunkard Creek. Total 
Maximum Daily Loads (TMDLs) for Dunkard Creek were prepared by the PA DEP to address 
impairments due to metals from acid mine drainage (AMD) reported in the 1996 Pennsylvania 
Sec�on 303(d) list of impaired waters. Stream data for the TMDL calcula�ons collected from 
May 2003 to May 2004 suggested load reduc�ons of iron and aluminum needed to be 179 lb 
and 93 lb per day, respec�vely, to improve the quality of Dunkard Creek. To address the impact 
by AMD, a vast public-private partnership between nonprofits, private industry, government 
en��es, and the community worked together to construct the Maiden Mine (aka Mathews) 
passive treatment system (PTS) in Dunkard Township, Greene County in 2006. The original 
design and construc�on of Maiden PTS was funded by grants from the PA DEP Growing Greener, 
EPA Watershed Ini�a�ve, and the Founda�on for Pennsylvania Watersheds as well as generous 
amounts of in-kind from all groups involved. The Maiden system treats two acid mine 
discharges, one being the largest in the Dunkard Creek Watershed, and was documented to 
have removed on average 120 lb of iron and 60 lb of aluminum per day during the first year of 
treatment a�er being placed online in 2006. This treatment accounted for approximately 67% of 
the iron and 65% of the aluminum that the TMDL calcula�ons reported should be removed 
from Dunkard Creek. The original installa�on of the Maiden Mine PTS was a major success. 

The Maiden PTS was originally installed on the private property of Herschel Mathews. One year 
a�er its comple�on, the landowner revoked all permissions to enter the property, which 
therefore prevented any monitoring or maintenance from occurring. In 2015, MEPCO, LLC 
purchased the property as part of their efforts in the watershed for the purpose of providing SRI 
access to operate, maintain, monitor, rehabilitate, and improve the Maiden Mine PTS. However, 
with nearly ten years without maintenance, the system was found to be in poor condi�on and 
had water bypassing the system. Funding was pulled together from WPCAMR’s Quick Response 
Program, Founda�on for PA Watersheds, Stream Restora�on Incorporated’s (SRI) O&M TAG 
Program, and the Appalachian Stewardship Fund to complete an ini�al phase of maintenance 
completed in 2016. Despite the improved treatment following the 2016 maintenance, Maiden 
PTS needed addi�onal work to expand the system, clean the limestone, add addi�onal 
treatment media, and convert the HFLB to a mixed media Jennings-style ver�cal flow pond.  

Stream Restora�on Incorporated (SRI) submited a Pennsylvania Department of Environmental 
Protec�on (PA DEP) Growing Greener grant in 2019 to complete the remaining maintenance 
and rehabilita�on work on the Maiden PTS with the purpose of con�nuing, and even improving, 
the treatment that was achieved through the original installa�on of the system.  However, 



Final Report – Project Narra�ve Maiden Passive System Rehabilita�on 
Stream Restoration Incorporated – 2025  Dunkard Township, Greene County, PA 

2 
 

COVID-19 and other issues resulted in the fully executed contract not being received un�l 2021. 
Addi�onal funding was obtained from the US Office of Surface Mine Reclama�on and 
Enforcement (OSMRE) Watershed Coopera�ve Agreement Program (WCAP), the Founda�on for 
Pennsylvania Watersheds, and Greylock Produc�on, LLC. This funding was u�lized for design, 
maintenance, and construc�on. Stream Restora�on Incorporated acted as the fiscal agent and 
provided project management, outreach, and monitoring. BioMost, Inc. completed the design 
and construc�on oversight. Solid Rock Excava�ng Inc. was selected as the contractor who 
completed the maintenance and rehabilita�on work. A brief overview of the background, 
problems, and rehabilita�on of the system is provided in the following sec�ons.  

Original Treatment System Information & Problems Encountered:  

The original Maiden PTS was designed to treat two acid mine drainage (AMD) discharges with 
the larger 117-1 discharge flowing from an underground mine entry, through a 1.5-foot H Flume 
along a channel into a 2,000 ton limestone-only, siphon-based, auto-flushing, ver�cal flow pond 
(VFP1), followed by a setling pond (SP1). A 1,200 � oxida�on precipita�on channel (OPC), also 
known as a terraced iron forma�on (TIF), then conveyed the AMD to a Jennings-style (limestone 
and organic mixed media) ver�cal flow pond (VFP2A). VFP2A was designed with 1,150 tons 
limestone with 630 cubic yards of organic media mixture. A por�on of the water was treated in 
VFP2A and discharged into another setling pond (SP2), while the overflow of VFP2A was 
directed to another 3,500-ton limestone-only auto-flushing ver�cal flow pond (VFP2B) before 
flowing into the second setling pond (SP2). SP2 then transi�oned to a 0.75-acre wetland before 
finally discharging into a 4,000-ton horizontal flow limestone bed (HFLB). On the northern end 
of the system, the smaller 117-6A raw discharge was collected and directed into a 1,000-ton 
limestone-only, siphon-based, auto-flushing ver�cal flow pond (VFP3). VFP3 and the HFLB 
discharged into a large previously degraded wetland area that is bisected by the access road, 
before entering the unnamed tributary to Dunkard Creek (UNT1).  

The raw untreated AMD discharges sampled between 2000 and 2019 prior to this project were 
characterized as high flow, acidic, high metal, severely degraded discharges with a maximum 
acid load of 3,640 lb/day (1.8 tons), with an average of 1,360 lb/day. Metals were high with a 
maximum of 481 lb/day iron and 192 lb/day aluminum, with the average being 147 lb/day iron 
and 71 lb/day aluminum. The system was originally designed to treat up to 300 gpm of mine 
drainage, and monitoring results demonstrated that the Maiden PTS provided meaningful and 
effec�ve treatment for 1 year (Table 2, Appendix 2). A�er the first year of opera�on, the system 
could no longer be monitored due to the landowner issue.  

A�er MEPCO, LLC purchased the property in 2015, SRI and BioMost conducted an assessment of 
the treatment system as part of SRI’s O&M TAG Program. A�er almost 10 years of trea�ng 
highly acidic and metal laden water with no maintenance, the system was found to be in poor 
condi�on. Issues included AMD bypassing the components, compac�on of treatment media, 
vegeta�on colonizing treatment media in nearly all ponds, and siphons in all 3 auto-flushing 
VFPs were not func�oning. Maintenance issues were beyond the scope of SRI’s O&M TAG 
program, so addi�onal funding was pulled together from WPCAMR’s Quick Response Program, 
Founda�on for PA Watersheds, O&M TAG, Appalachian Stewardship Fund, and dona�on of �me 
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and money from BioMost to restore the func�onality of the exis�ng components as feasible. 
The ini�al phase of maintenance was completed in 2016, with the following accomplished:  

• Cleaned 10,500 tons of limestone (VFP1, VFP2B, VFP3, HFLB)  
• Installed 600 feet of HDPE underdrain pipe (VFP1 and VFP2B)  
• Rehabilitated 1,300 cubic yards of Jennings-style mixed treatment media (VFP2A)  
• Installed 150’ long channel to bypass the clogged culvert  
• Installed a flow-balancing channel between VFP2A & VFP2B  
• Installed pipe outlet control on VFP2B  
• Repaired VFP2B siphon mechanism that had been damaged by wildlife   
• Repaired VFP3 siphon worn by almost a decade of use  
• Installed dual 24” piping as beaver proof system outlet  
• Replaced 8” bypass valve (SP1)  
• Reconfigured HFLB to include inlet and outlet pools and infiltra�on trench 
• Installed solar powered valve actuator to control flow in VFP1 (which was later stolen) 

For a 3-year period a�er the 2016 maintenance, sampling results indicated the system 
performed at a level similar to the first year of opera�on. Notably, the system was measured to 
remove a maximum of 2,684 lb/day acidity (11/10/2017) which exceeds the “design” max acid 
load of 1,900 lb/day by 41%. On average, the Maiden system neutralized 533 lb/day acidity and 
removed 87 lb/day of metals following the 2016 maintenance (Table 2, Appendix 2). While the 
original system was designed to treat about 300 gpm, the average flow treated was about 360 
gpm and at �mes exceeded 500 gpm. Despite the success achieved in the ini�al phase of 
maintenance at the Maiden Mine PTS, addi�onal improvements were determined to be 
necessary to sustain successful treatment of the AMD.  

Maiden Passive Treatment System Rehabilitation:  

Rehabilita�on and maintenance of the Maiden passive system began in October of 2024 and 
was completed in summer 2025. As previously men�oned, in general, the rehabilitated system’s 
treatment train was kept fairly similar to the original system (See atached as-built), except with 
most of the components improved upon through cleaning, addi�on of treatment media, or 
reconfigura�on. The larger of the two raw discharges, 117-1, s�ll flows from the underground 
mine entry, through a 1.5 � H flume, to the limestone-only VFP1, which flushes into the first 
setling pond (SP1). The long moat following SP1 acts as a series of two long narrow ponds to 
convey the AMD from SP1 to either VFP2A or VFP2C, with VFP2C being the newly built Jennings-
style VFP taking the place of the HFLB and which emp�es to the exis�ng degraded wetland. 
VFP2A has a por�on of its water overflowing to the limestone-only VFP2B. A por�on of VFP2A’s 
water and all VFP2B’s water flow into SP2 that transi�ons into a 27,900 square foot constructed 
wetland, before discharging to the exis�ng degraded wetland rather than first flowing into the 
HFLB. The smaller 117-6A discharge is s�ll collected and conveyed into the siphon-based, 
limestone-only VFP3. VFP3, like VFP2C and WL, discharges to the 64,430 square foot degraded 
wetland that is bisected by the access road before emptying to an unnamed tributary to 
Dunkard Creek. System components and changes are described in more detail below.  
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Horizontal Flow Limestone Bed (HFLB) 

The most significant large-scale change to the original system conducted during this 
rehabilita�on project involved reconfiguring the exis�ng Horizontal Flow Limestone Bed (HFLB) 
to the newly created Jennings-style mixed media ver�cal flow pond (VFP2C). The HFLB was 
originally designed for the purpose of manganese removal and as an addi�onal alkalinity 
generator, however, since manganese concentra�ons were not excessive and there was more of 
a need to expand treatment for acidity, iron, and aluminum, a decision was made to repurpose 
this treatment component.  As part of this process, approximately 2,700 tons of AASHTO #1 
limestone within the HFLB was washed, recovered, and reused. Of the 2,700 tons of limestone 
recovered, 1,200 tons was reused in the treatment media mixture of the newly constructed 
VFP2C while 300 tons was added to VFP1, 1,000 tons was added to VF2B, and 200 tons added to 
VFP3. Addi�onal details related to the ver�cal flow ponds are contained within their specific 
sec�on. 

Limestone-Only VFPs (VFP1, VFP2B, and VFP3): 

The Maiden passive system has three limestone-only, siphon-based, auto-flushing ver�cal flow 
ponds (VFPs) which flush once the water eleva�on within the vault triggers the siphon to flush. 
The excep�on being VFP2B, which currently has its drain valve open slightly to allow 10-30 gpm 
of water to con�nually drain from the pond at all �mes via an 8’ drainpipe to prevent the AMD 
from si�ng idle for extended periods of �me during low flow periods. Limestone was washed in 
all three of the limestone only VFPs (VFP1, VFP2B, and VFP3) during this rehab project. In 
addi�on, as iden�fied in the above sec�on, a por�on of the AASHTO #1 limestone that was 
washed and recovered from the reconfigured HFLB was added to each of these VFPs. Following 
rehab, VFP1 has 2,300 tons, VFP2B has 4,500 tons, and VFP3 has 1,200 tons of limestone. 
During the rehab project, each siphon was inspected and repaired as needed to re-establish 
func�onality. Both VFP1 and VFP2B have four 8-inch DR-17 HDPE perforated pipes that feed a 
concrete siphon vault housing a 12-inch siphon with a 48-inch draw down. VFP3 contains one 
10-inch SDR35 PVC perforated pipe underdrain that feeds another concrete siphon vault 
housing a 6-inch siphon with 48-inch draw down. The contractor returned a�er major rehab 
work was completed to clean the underdrain pipes of each of the three limestone only VFPs 
u�lizing a jeter.  

Setling Ponds (SP1 and SP2): 

The setling ponds SP1 and SP2 were not modified during rehabilita�on, and no major 
maintenance was conducted. The ponds s�ll func�on as originally designed to precipitate, setle 
and store metal solids. SP1 is approximately 7,700 square feet while SP2 is 6,700 square feet.  

Moats (Moat A and Moat B): 

The original passive system was designed in the early 2000’s to have an Oxida�on Precipita�on 
Channel (OPC), also known as a Terraced Iron Forma�on (TIF) to promote the removal of iron at 
low pH while conveying the flow from the upper por�on of the system to the lower.  This was 
one of the first OPCs inten�onally designed and built for low pH iron removal in a passive 
system and before our collec�ve understanding of how the complex biogeochemical processes 
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func�oned, especially the importance of whether the iron was primarily ferrous (Fe+2) or ferric 
(Fe+3).  As the OPC was not func�oning as intended it was modified during this project to 
func�on as two long, narrow ponds (Moat A and Moat B) opera�ng in series to provide 
increased storage capacity of solids flushed from VFP1 as well as to con�nue to convey water 
from SP1 to VFP2A, VFP2B, and VFP2C.  This largely consisted of deepening the channel, 
especially towards the beginning near SP1 by about 4 feet, with litle deepening occurring at the 
end of the moat. An 8-inch pipe was installed just upstream of the culvert at the end of Moat A 
that directs a por�on of the  flow from Moat A into the newly constructed VFP2C. A dry fit 
assembly is situated on the inlet end of the eight-inch pipe to reduce the inlet size to four inches 
in diameter to restrict the amount of flow that can enter VFP2C.  The dry-fit then allows for the 
poten�al for the inlet to be adjusted to six or eight inches to allow more flow into VFP2C, if 
desired. Because the moats were designed as ponds, no rock channel lining was installed. Moat 
A is 6,400 square feet and Moat B is 7,900 square feet, with the total linear length of the two 
moats being approximately 1,200 feet long.  

Jennings-Type Ver�cal Flow Ponds (VFP2A & VFP2C): 

Jennings-Type Ver�cal Flow Ponds (JVFPs) u�lize a by-volume treatment media mixture of 
limestone and organic material with the purpose of neutralizing acidity, genera�ng alkalinity, 
and facilita�ng the precipita�on of metals, par�cularly aluminum and iron. VFP2A was pre-
exis�ng. During this project sludge was scraped off the surface and addi�onal limestone and 
woodchips were mixed into the treatment media. VFP2A now consists of mixture of about 725 
tons of #57 limestone (reused), 425 tons of AASHTO #8 limestone (reused), 540 tons AASHTO 
#67 limestone (new), 400 cubic yards of woodchips (new), 315 cubic yards of woodchips 
(reused) and 315 cubic yards of spent mushroom compost (reused).  The mixture sits on top of 
300 tons of #57 limestone (reused) which primarily serves as an underdrain envelope but 
presumably provides addi�onal treatment capacity. As previously men�oned above, the HFLB 
was reconfigured into a new Jennings-type VFP (VFP2C). VFP2C contains a mixture of 1,200 tons 
of AASHTO #1 limestone (reused from the HFLB), 225 tons of AASHTO #67 limestone (new), 390 
cubic yards of hard woodchips, 165 cubic yards spent mushroom compost, and 360 cubic yards 
of hay. Each JVFP consists of four cells created by an underdrain system composed of perforated 
laterals connected to solid header pipes. Each underdrain cell discharges through an individual 
adjustable riser pipe, ver�cally connected to a riser with flexible rubber couplers. Each JVFP has 
three poten�al outlets: the primary outlet via riser pipes, secondary overflow emergency 
spillway, and a ter�ary outlet via valved drainpipes.  

Wetlands: 

The 27,900 square-foot constructed aerobic wetland (WL) was built as part of the original 
passive system and receives water from Setling Pond 2 (SP2) via a level spreader. The wetland 
has two primary func�ons: 1) to re-aerate water that enters in a reduced state from the 
Jennings-type VFP, and 2) to provide a loca�on for the precipita�on and setling of metal solids. 
In the original system, the water then flowed from the wetland into the HFLB. As part of this 
project, a berm with an emergency spillway was built across the northern por�on of the 
wetland to help create VFP2C and a new spillway was constructed in the northwestern corner to 
now direct the effluent of the constructed wetland into a pre-exis�ng degraded “natural 
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wetland” which is technically the receiving body of the passive system. This exis�ng degraded 
wetland which contains other sources of untreated AMD now receives treated water from the 
Maiden passive system at three loca�ons: the constructed wetland (WL), VFP2C, and VFP3. The 
natural degraded wetland ul�mately flows through dual culverts to an unnamed tributary to 
Dunkard Creek (UNT1). While we do tend to use sample point 117-4 as a convenient “final 
effluent” point, in reality, not all water flowing from this “final component” has been treated. 
The untreated sources of AMD do impact the quality of the final effluent.  

System Performance and Environmental Impact 

Due to the short period of �me between when construc�on ended and the project end date, as 
well as limited funding, the data provided in this report for post-rehab monitoring was only 
collected during one sampling round, which took place on August 26th, 2025. We recognize that 
this data was collected during the typical low-flow season following a period of low 
precipita�on, so SRI intends to collect more data in the future to fully document how the system 
func�ons during both low and high flow condi�ons. For reference, historic water monitoring 
data of the Maiden system is included in this report, along with the post-rehab data collected in 
August 2025 for comparison (Appendix 2, Water Monitoring Data). A site schema�c provided in 
Appendix 3 can be referenced to help match the loca�on of sample points to the data, as can 
the as-built drawings and mapping available on Datashed. The water quality results have been 
uploaded onto Datashed (www.datashed.org) and are described in more detail below.  

Maiden Mine Passive Treatment Performance – Post Construction  

Post-construc�on monitoring of the Maiden passive system took place on 8/26/2025 (Table 3, 
Appendix 2), and the results demonstrated effec�ve treatment of the acid mine drainage 
through considerable removal of iron, aluminum, and neutraliza�on of most of the acidity of 
the raw discharges. Toward the northern side of the system at the top of the hillside, the larger 
of the two AMD discharges, 117-1, flows directly out of the Maiden #1 Mine entry and is 
effec�vely conveyed by a short channel into the limestone-only VFP1. Raw discharge 117-1 was 
found to have rela�vely high flow, though lower than average for being assessed during the dry 
season (96 gpm), and contained a field pH of 2.56, acidity of 290 mg/L, with high iron and 
aluminum concentra�ons (Table 3, Appendix 2). VFP1 successfully flushed to SP1 during the 
sampling event and then exited SP1 to Moat A. By the �me the AMD reached the end of Moat A 
during the August 2025 sampling, the iron concentra�on decreased from a star�ng 
concentra�on of 35.5 mg/L to 21.2 mg/L. A por�on of the water at the end of Moat A was 
diverted to the newly constructed Jennings-style ver�cal flow ponds (VFP2C) which then 
discharges to the degraded “natural” wetland. VFP2C was measured to raise the pH from less 
than 3.0 to 6.99, raise the alkalinity to 318 mg/L, and lower total iron and aluminum 
concentra�ons to ~0.1 mg/L (Table 3, Appendix 2).  

The por�on of flow from Moat A that was not conveyed to VFP2C con�nued into Moat B. At the 
end of Moat B, a por�on of the water flowed through the treatment media of the second 
Jennings-style VFP (VFP2A), which treated ~28 gpm of the water by raising the pH to 6.71, 
raising the alkalinity to above 200 mg/L, and removing nearly all of the aluminum (to <0.1 mg/L)  
(Table 3, Appendix 2).  AMD from Moat B that did not go through VFP2A flowed along the top of 

http://www.datashed.org/
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the VFP2A treatment media into the limestone-only VFP2B. While a por�on of the flow was 
entering VFP2B and likely flowing through it, the sampler did not observe flow at the outlet and 
therefore, no sample was collected. Both VFP2A and VFP2B are designed to discharge into 
Setling Pond 2 (SP2) which then flows into a wetland. A sample was collected at the end of the 
wetland (WL). Treated water leaving WL discharges to the exis�ng degraded “natural” wetland. 
Notably, water quality leaving WL was more degraded than expected, with ou�low pH 3.9, no 
alkalinity, acidity 86 mg/L, iron 3.6 mg/L, and aluminum 10.5 mg/L (Table 3, Appendix 2). As 
VFP2A is neutralizing all of the acidity and providing excess alkalinity and less than 0.1 mg/L of 
aluminum, the poor water quality at WL is likely due to a lack of full treatment of the water that 
is flowing through VFP2B. This could be due to mul�ple factors, including short-circui�ng caused 
by the par�ally open valve and deserves further inves�ga�on in 2026. There may be a need to 
convert VFP2B to a Jennings-style VFP. 

On the very northern side of the system and closest to the unnamed tributary, the smaller of 
the two raw discharges, 117-6A emanates from the hillside where it is captured before entering 
the unnamed tributary and then piped to the limestone-only VFP3. In August 2025, 117-6A flow 
was es�mated to be around 20 gpm with field pH of 2.65, high acidity of 380 mg/L, and high 
iron and aluminum concentra�ons above 20 mg/L (Table 3, Appendix 2). Due to site condi�ons, 
this discharge is only par�ally treated by the small siphon-based limestone-only ver�cal flow 
pond VFP3 before it flushes directly into the exis�ng degraded wetland. VFP3 was not observed 
to be flushing during the �me of the August 2025 visit, therefore the sampler was unable to 
collect a sample of the effluent during this round of sampling and not included in Table 3.  

The “final effluent” sample point, labelled 117-4, is not a “true” system effluent point as it is 
situated “downstream” from all of the actual passive system effluent points (WL, VFP2C, and 
VFP3) that discharge into and mix with the water in the pre-exis�ng AMD degraded “natural” 
wetland which then discharges through dual 24” HDPE culverts beneath a secondary access 
road into a channel that then flows into the unnamed tributary to Dunkard Creek. However, at 
the same �me, it is likely the only reasonable sample point to evaluate the system as a whole. 
Unfortunately, the other sources of untreated AMD along with the par�ally treated AMD from 
VFP3 do impact the water quality at 117-4. However, compared to historic data, 117-4 is greatly 
improved. Prior to construc�on of the original passive system in 2006, water quality at 117-4 
was characterized (Table 2, Appendix 2) as being acidic with 3.5 pH and 380 mg/L acidity and 
high average metal concentra�ons of metals 48 mg/L Fe, 23 mg/L Al, and 5 mg/L Mn. During 
the August 2025 sampling, water at 117-4 was found to have significantly decreased iron and 
aluminum concentra�ons at 0.6 mg/L and 1.4 mg/L, respec�vely, however, was not net-alkaline 
with a 5.75 lab pH and acidity of 12 mg/L (Table 3, Appendix 2). Interes�ngly, the field pH was 
measured at 7.5 with 10 mg/L alkalinity. The difference between field and lab is likely due to on-
going chemical reac�ons taking place within the sample botle and may be indica�ve of the 
various sources of water con�nuing to react a�er mixing.  

A singular stream sample point (Dunkard DN) was collected downstream of the unnamed 
tributary’s confluence with Dunkard Creek at Bobtown Road in August 2025 and compared to 
limited available historic data provided in Table 5 of Appendix 2. The Dunkard Creek TMDL 
provided stream data from 2003-2004, which was collected prior to construc�on of the original 
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passive system and before other major watershed efforts were conducted. The Fisheries Survey 
of the Lower Por�on of Dunkard Creek report completed by Kirk Environmental LLP in 2019 for 
MEPCO LLC provided data from 2012-2019. Monitoring conducted at Dunkard DN during all 
three periods of �me indicated that pH and alkalinity of the stream was good. Acidity 
measurements of the TMDL and Fishery Survey are poten�ally ques�onable and likely either did 
not u�lize a true Hot Acidity method or did not properly report the data as directed in Standard 
Methods. No field alkalinity data was provided other than our singular sample. Lab alkalinity 
does indicate an increase from pre-restora�on to post. Iron, manganese and aluminum 
concentra�ons do show an improvement (75%, 30%, and 60% reduc�on respec�vely) from pre-
restora�on to a�er the rehabilita�on project was completed, although addi�onal stream 
sampling would be needed for further documenta�on. In August 2025, the water was excellent 
quality with pH above 7, alkalinity close to 100 mg/L, and metal (T. Fe, T. Mn, and T. Al) 
concentra�ons all at or below 0.2 mg/L. This suggests that the small amount of acidity and very 
minimal concentra�ons of metals leaving the Maiden system did not nega�vely impact quality 
of Dunkard Creek and in fact flows into a good quality stretch, sugges�ng the importance of the 
Maiden PTS and its loca�on.  

Maiden Mine Passive Treatment Performance – Historical Data/Assessments 

Historical monitoring data of the Maiden Mine PTS is summarized and averaged in Table 1 and 
further broken down by �mer periods in Table 2 (Appendix 2). The raw discharges were 
monitored and characterized prior to construc�on of the system in 2006, with the main raw 
discharge (117-1) being assessed star�ng in 2000, and the smaller (117-6A) assessed beginning 
in 2005. Because the original landowner revoked all access to the property approximately one 
year following construc�on, monitoring occurred ~bi-monthly following construc�on for one 
year and then did not begin again un�l a�er SRI and partners regained access in 2017.  

Average pre-rehab monitoring data characterized the main discharge (117-1) as 360 gpm, with a 
pH below 3.0, iron concentra�on ~40 mg/L, aluminum ~16 mg/L, and acidity above 300 mg/L. 
The smaller discharge (117-6A) had similar water quality but much lower flow of 35 gpm on 
average (Table 1, Appendix 2). The historic data showed decreased iron concentra�ons from the 
main raw to the effluent of SP1, sugges�ng that VFP1 and SP1 func�oned to neutralize about 
1/3 of the acidity and decreased a large por�on of the iron at the start of the system, valida�ng 
the need to keep those two components in the rehabbed system. Results collected between 
2006 and 2023 also indicated that very minimal amounts of iron were removed at low pH in the 
original oxida�on-precipita�on channel (OPC), which led to the decision to reconfigure the OPC 
into two long moats that would func�on as two long setling ponds that convey the water to 
other sec�ons of the system. VFP2A contributed the greatest amount of alkalinity out of all 
components measured between 2006 and 2023, by contribu�ng on average 141 mg/L alkalinity 
and neutralizing acidity from above 180 mg/L to -140 mg/L, while raising the pH to ~6.8 (Table 
1, Appendix 2). While water quality of the WL was variable, the water entering the horizontal-
flow limestone bed (HFLB) was o�en s�ll acidic with high concentra�on of metals which 
prevented removal of manganese from occurring as well as plugging of the HFLB. The effluent of 
the HFLB on average had a pH 5.7 and acidity of 15.7 mg/L with decreased, but s�ll elevated 
concentra�on of metals. These factors led to the decision to replace the HFLB with a second 
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Jennings-style ver�cal flow pond (VFP2C) through this rehabilita�on project. Due to the 
unpredictability of the �ming of the siphon-based flushing in the limestone only ver�cal flow 
ponds, VFP2B and VFP3 have rarely been sampled. Historic pre-rehab data indicated that on 
average, the system ou�low, 117-4, was not net-alkaline, although a large por�on of the acidity 
was neutralized and iron and aluminum removed the acidity on average (Table 1, Appendix 2).  

Due to the long period of �me where the Maiden Mine PTS could no longer be accessed for 
monitoring or maintenance purposes, the historic pre-rehab data was split up further in Table 2 
(Appendix 2) to show average water quality one year a�er construc�on compared to a�er 
regaining access in 2017. Though the metal concentra�ons do not vary considerably in the 
system effluent between monitoring periods, it is clear that less of the acidity was neutralized 
during the period a�er regaining access. For the 2006/2007 period, an average of 1,140 lb/day 
acidity was neutralized (208 tons per year) in the Maiden system, while only 533 lb/day acidity 
was neutralized (97 tons per year) during the 2017 to 2023 period. Furthermore, the Maiden 
system effluent field pH was 5.43 on average during the 2006/2007 period, while the effluent 
pH was much lower a�er regaining access and found to be at an average of 3.97 (Table 2, 
Appendix 2). This was not a surprise as no maintenance had occurred at the system for a decade 
a�er access had been revoked, further adding to the need for this rehabilita�on project.  

Maiden Mine Passive Treatment Performance – Load Reductions 

Load reduc�on calcula�ons were performed using available flow and water quality data and 
provided in Table 4, Appendix 2. Data from the post-rehab monitoring conducted August 2025 
suggests incredibly successful remedia�on of the AMD at the Maiden Mine system following 
rehabilita�on. During this monitoring event, a calculated 409 lb/day of acidity was neutralized, 
and 46 lb/day iron and 26 lb/day aluminum were removed through treatment in the system. 
This equates to approximately 96% of the acidity being neutralized, 98% of the iron being 
removed, and 93% of the aluminum being removed from the two raw discharges during the 
August 2025 sampling event. Extrapola�ng upon these load reduc�on rates, approximately 
149,346 lb of acidity would be neutralized with 16,632 lb of iron and 9,322 lb of aluminum 
being removed in the system per year (Table 4, Appendix 2). It is acknowledged that SRI 
conducted this monitoring event during a dry, low-flow season due to the �ming of the end 
date of the construc�on, so it is likely that the load reduc�ons will be greater during high flow 
with the percentages removed/neutralized poten�ally being lower due to increased flow and 
stress on the system. Furthermore, it is understood that due to the nature of the auto-flushing 
siphon-based VFPs, which have pulses of flow and unpredictable flush cycles, the collec�on of 
flow and water quality data is further complicated, so it must be noted that these load 
reduc�on calcula�ons are es�mates using all the available data that could be collected.  

In comparison, the historical water quality data of the Maiden Mine PTS suggests that on 
average 255,208 lb of acidity were neutralized per year, with 36,975 lb of iron and 9, 271 lb of 
aluminum removed per year prior to rehabilita�on. While this pre-rehab dataset suggests that 
greater load reduc�ons were removed, likely due to much of the data being collected during 
higher flow periods in Winter/Spring, the percentages removed were much lower at 51.4 % of 
acidity being neutralized with 68.7% of the iron and 35.8% of the aluminum being removed 
(Table 4, Appendix 2). Therefore, we predict that greater loads of acidity and metals will be 
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reduced with increased treatment efficiency post-rehabilita�on, though further monitoring is 
needed to confirm.  

III. Opera�on & Maintenance Plan  

BioMost, Inc., developed an updated O&M plan for the Maiden Mine passive treatment system 
as part of this rehabilita�on project. The plan is provided in Appendix 3 of this report. The O&M 
plan explains site loca�on and access, informa�on on system components, how to perform 
opera�on and maintenance on specific system components, system monitoring requirements, 
and an an�cipated O&M schedule. The plan has also been uploaded to www.datashed.org for 
future reference. 

IV. Growing Greener Report Ques�ons  

a. What was the project supposed to accomplish?  

The primary objec�ve of this project was to rehabilitate the Maiden Mine passive treatment 
system in order to sustain and ideally improve treatment of the two abandoned mine discharges 
which would then result in maintaining previously achieved pollutant load reduc�ons and water 
quality improvements of Dunkard Creek and the unnamed tributary.  The goal was to conduct 
this rehabilita�on/maintenance project by u�lizing the exis�ng pond structures and exis�ng 
treatment media as much as possible rather than conduc�ng a full system rebuild. The system 
was to treat 350 gpm on average and up to 500 gpm. SRI was to administer the grant, provide 
project management, coordinate the effort with project partners, act as the fiscal agent, and 
conduct water monitoring as feasible. BioMost, Inc. was to provide all technical services related 
to the grant such as data analysis, design, permi�ng, construc�on oversight, etc.  

Major project work proposed included: 

• Cleaning and repurposing the limestone from the exis�ng 4,000-ton Horizontal Flow 
Limestone Bed (HFLB) within the treatment system. 

• Reconfigure the HFLB as a Jennings-style mixed media Ver�cal Flow Pond.  
• Clean the limestone within VFP1, VFP2B, and VFP3 and add addi�onal limestone from 

the HFLB as feasible. 
• Replace the stolen solar panels of VFP1 and improve moun�ng posts for the� 

deterrence. 
• Convert exis�ng OPC into a water conveyance “Moat” and install an intake to convey 

part of the flow to the new JVFP built within the footprint of the HFLB. 
• Supplement the treatment media of VFP2A by adding addi�onal mixed media.  

As part of the project deliverables, as-built drawings and an updated O&M plan were to be 
provided. Addi�onal details regarding pre-exis�ng condi�ons, plans, and actual implementa�on 
are provided within the overview sec�on.  

b. What you actually did and how it differs from your plan?  

Certain components of the Maiden Mine passive system were successfully redesigned and/or 
rehabilitated. In general, everything that was proposed in the 2019 grant applica�on and 

http://www.datashed.org/
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iden�fied above were successfully completed through this project, despite some minor 
differences. For example, in the grant applica�on, it was proposed to reconfigure the HFLB as a 
Jennings-style mixed media Ver�cal Flow Pond (VFP2C) u�lizing 1,600 tons of cleaned 
repurposed AASHTO #1 limestone, 480 cubic yards woodchips, 480 cubic yards hay, and 240 
cubic yards of mushroom compost. Instead, the actual reconfigura�on of the HFLB into VFP2C 
resulted in 1,200 tons of cleaned repurposed AASHTO #1 limestone, with 225 tons of new 
AASHTO #67 limestone, 390 cubic yards woodchips, 360 cubic yards of hay, and 165 cubic yards 
of compost. Even with the slightly decreased amount of treatment media in VFP2C as compared 
to what was proposed, VFP2C is s�ll designed to treat 200 gpm, which is much greater than 
would be needed for the vast majority of the �me, par�cularly considering VFP2C receives less 
than half of the system’s flow. Similarly, rehab on the other Jennings-style ver�cal flow pond, 
VFP2A, also resulted in minor specifica�on differences, except with VFP2A ending up with a 
slightly greater tonnage of treatment media than proposed. The original applica�on proposed 
supplemen�ng the treatment media of VFP2A by adding addi�onal mixed media consis�ng of 
540 tons of AASHTO #57, 200 cubic yards of mushroom compost, and 200 cubic yards of 
woodchips. Instead, what was supplemented (in addi�on to the repurposed/reused 1,150 tons 
of limestone) in VFP2A was 540 tons of AASHTO #67, 315 cubic yards of mushroom compost, 
and 315 cubic yards of woodchips. One difference from the proposal was that we did not 
replace the solar panels at VFP1 due to con�nued concerns about the�. Instead, we decided to 
repair the original siphon system. Addi�onal details are contained in the overview sec�on of 
this report. 

c. What were your successes and reasons for your success?  

The Maiden Mine PTS was successfully rehabilitated and maintained. Based on data collected in 
August 2025, the Maiden Mine system is es�mated to neutralize nearly 150,000 pounds of 
acidity and prevent at least 25,000 pounds of metals from entering Dunkard Creek each year.  

Success of the project is due to the collec�ve efforts and contribu�ons of all project partners 
involved and MEPCO LLC’s involvement and support to help SRI regain access to the property. 
The project would not have been possible without the funding provided by the PA DEP Growing 
Greener program, OSMRE’s WCAP program, and the Founda�on for PA Watersheds as well as 
funding provided by Greylock Produc�on, LLC. The professional exper�se provided as well as 
the donated services and reduced fees of our various project partners, especially BioMost, Inc., 
was invaluable. The primary construc�on contractor Solid Rock Excava�ng Inc. provided 
efficient, quality services and were easy to work with.  

d. What problems were encountered and how did you deal with them? 

A few problems were encountered. The primary issue was work delays and infla�on that 
occurred due to the COVID-19 pandemic which began shortly a�er the grant was submited in 
2019. The PA DEP was not able to provide a fully executed contract un�l April 2021. SRI then 
had to obtain the required matching funds from OSM, which was not awarded un�l August of 
2023. This caused work delays and increased the cost of the project, especially related to 
materials and labor for construc�on such as limestone, compost, pipe, valves, and fuel. We 
overcame this issue by obtaining a grant extension and addi�onal funding. A�er the main 
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maintenance was over, we found some issues with the underdrain and siphons not working 
properly. We had the crew return to the site to jeter the underdrain which seemed to resolve 
the issue. While it has not yet caused a problem, there is concern about the algal growth in the 
system. BioMost atempted to apply an algaecide but did not have much success.  

e. How your work contributed to solu�on of original problems?  

This project provided for the rehabilita�on and maintenance of the Maiden Mine passive 
system thereby con�nuing to provide treatment and watershed restora�on improvements that 
were accomplished through its original construc�on. Further details are provided in the 
overview sec�on above. 

 f. What else needs to be done?  

The project itself is complete. Further monitoring should be done to beter understand how the 
system is func�oning post-rehabilita�on, par�cularly during the high flow season. The only post-
rehab monitoring at Maiden PTS to date was completed in August 2025, which was collected 
following a period of low precipita�on and low flow. Future monitoring will con�nue as feasible 
including field measurements as well as water samples collected for analysis of AMD 
parameters by a cer�fied laboratory. This data will be uploaded to Datashed. We will likely 
experiment with different fi�ng sizes of the inlet pipe assembly at VFP2C to increase flow to 
that component and to see what changes can be made at VFP2B to improve treatment. If water 
quality improvements are not to our sa�sfac�on, there may be a need to convert a couple of 
the siphon-based, limestone only ver�cal flow ponds such as VFP2B and VFP3 to Jennings-type 
or layered-type ver�cal flow ponds, which would require addi�onal funding.  There will be a 
need to keep an eye on the algae growing within the system, although not much can probably 
be done as it appears to emanate at the mine entry.  

g. What are the plans for dissemina�ng the project results?  

Project informa�on including water monitoring data, as-built drawings, and final report 
informa�on will be posted online to Datashed (www.datashed.org) for free public access. 
Project informa�on, updates, and successes will be shared through social media posts. In 
addi�on, the project will likely be discussed and/or presented at public events, tours, and 
conferences such as the annual Pennsylvania Abandoned Mine Reclama�on and American 
Society of Reclama�on Sciences. 

h. How well did spending align with the budget request?  

Costs associated with this project, especially construc�on, were higher than the original budget 
that was submited in the 2019 grant applica�on. This was largely due to massive infla�on that 
occurred during and following the COVID-19 pandemic that began in 2020. Addi�onal funding 
obtained by the Founda�on for Pennsylvania Watersheds, Greylock Produc�on, LLC as well as 
in-kind contribu�ons allowed the project to s�ll be completed as proposed. 
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Appendix 1 

Photographs 

 

 

 

 

 

 

 

 

 

 

 
 



Final Report – Photographs  Maiden Passive System Rehabilita�on 
Stream Restoration Incorporated - 2025 Dunkard Township, Greene County, PA 

 

1 
  

All Above: Main raw discharge (117-1) flowing out of the abandoned Maiden #1 Mine.  

Top Le�: Raw, severely degraded discharge (117-1) flowing out of mine and through H-Flume. 

Top Right: Close-up of algae growth at the mine entrance.  

Botom Le�: Discharge 117-1 flowing out of mine and overtopping flume promp�ng 
reconfigura�on of the flume (taken prior to other photos above). The algae growth intensified 
during Spring.  

Botom Right: Close-up of H-Flume, which was fixed and made func�onal during the design phase 
of the project prior to rehabilita�on to allow proper flow measurements to document 
before/a�er rehabilita�on impacts. 
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All Above: Limestone-only VFP1 photos photographed prior to rehabilita�on.  

Top: Zoomed-out view of VFP1 half-inundated with water and containing algae growth. 

Botom Le�: Close-up of what was le� of the solar flushing device. 

Botom Right: View of VFP1 taken on top of the hill to show eleva�on rela�ve to road and end 
wetlands. 
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All Above: Photos of SP1 prior to rehabilita�on. SP1 receives water from discharge 117-1 that has 
been treated in the first component, the limestone-only VFP1.  

Top Le�: Pre-rehab photo of SP1 from its inlet end. Water discharges through the small channel 
on the opposite end which formed the OPC. 

Top Right: Zoomed-out photo taken towards the top of the hill that shows SP1 water flowing into 
the start of the OPC (on right) with the “natural” degraded wetland in the background.  

Botom: SP1 during Spring prior to rehab with algae growth. 
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All Above: Oxida�on-precipita�on channel (OPC) at the Maiden Mine PTS prior to rehabilitaiton, 
which func�oned to convey water from SP1 to VFPs on the other side of the system. The OPC’s 
purpose was also to remove low pH iron, which was documented to not be significant. 

Top Le�: Approximate mid-way of OPC hugging along a steep hillside. 

Top Right: Tail-end of the OPC before flowing into VFP2B and VFP2A. 

Botom: Close-up of algae growth and iron solids in the shallow OPC. 
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Top: Southern-most end of the system prior to rehabilita�on showing VFP2A with water cap in 
the foreground and WL and horizontal flow limestone bed (HFLB) in the background. 

Botom: WL (background) followed by the HFLB (foreground) plugged by metal precipitates prior 
to rehabilita�on. 
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All Above: Horizontal flow limestone bed (HFLB) prior to rehabilita�on clogged with  metal solids. 
Due to on-going maintenance issues, lack of full treatment, and manganese concentra�ons being 
of minor concern, a decision was made to replace the HFLB with a second Jennings-style ver�cal 
flow pond  to focus on acidity neutraliza�on, alkalinity genera�on and Fe/Al removal. 
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All Above: Degraded pre-exis�ng “natural” wetland which recieves flow from Maiden passive 
system components before emptying to the unnamed tributary of Dunkard Creek. Iron 
precipitates were visible and no vegeta�on was present in the wetlands 
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All Above: Photos taken during construc�on phase of the rehab project during winter 2024. 

Top: View of access road and construc�on materials.  

Botom: Reconfigura�on of the oxida�on precipita�on channel (OPC) into two moats.  
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All Above: Cleaning of Limestone in VFP1 with view of the siphon vault and remains of the solar 
flushing system.  The siphon was repaired during this rehabilita�on project.   
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All Above: Limestone within the Horizontal Flow Limestone Bed limestone being cleaned for 
reuse.  
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Top Photos: Piles of cleaned limestone from the HFLB to be repurposed in the reconstructed 
Jennings style ver�cal flow pond.  

Botom Le�: Reconfigura�on of the HFLB to VFP2C. 

Botom Right: Mixing of treatment media before placement into VFP2C.  
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All above: Taken shortly a�er main construc�on phase of rehab finished in March 2025. 

Top Le�: VFP1 with cleaned/replaced stone. 

Top Right: Siphon vault of VFP1 before new lid was installed. 

Botom: SP1 following rehab with high suspended iron solids following a flush. 
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All Above: Moats (reconfigured from the original OPC) flowing in a series following rehab. 

Top Le�: Moat A conveying AMD toward the VFPs. 

Top Right: End of Moat A where a por�on of flow con�nues into Moat B while the other por�on 
is directed to VFP2C via an intake pipe. 

Botom: Close-up of the intake pipe to VFP2C.  The intake is constructed with a dry-fit assembly 
that allows the possibility of changing size of pipe fi�ngs to control amount of flow to VFP2C. 
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All Above: Photos of rehabilitated VFP2A and VFP2B. 

Top: Limestone-only VFP2B a�er cleaning and addi�onal limestone. 

Middle: Jennings-style VFP2A with newly placed media (limestone, woodchips, compost) in 
March 2025. 

Botom: VFP2A a�er being placed online for several months taken in August 2025. 
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Top: Reconfigured constructed wetland with new effluent spillway that discharges to “natural” 
wetland.  Photo taken from newly constructed berm to create VFP2C. 

Botom Le�: SP2 a�er rehab in March 2025. The dark spot shows where VFP2B enters SP2. SP2 
then transi�ons into the constructed wetland (shown where catails begin growing) before 
exi�ng to the degraded exis�ng wetland. 

Botom Right: Looking towards inflow of VFP2C, which receives flow from Moat A. VFP2C was 
constructed within the footprint of HFLB.  A new berm on the right side of the photo was 
constructed to separate VFP2C from WL. 
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Top: Close-up of VFP2C treatment media taken in March 2025 a�er being placed online. 

Middle: Photo of VFP2C taken in March 2025, which took the place of the HFL.B 

Botom: Photo of rehabilitated limestone-only VFP3 a�er limestone cleaning and addi�on of 
repurposed limestone from HFLB. VFP3 provides par�al treatment of the smaller raw discharge 
117-6A. 
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Top Le�: Ou�low of VFP2C to the exis�ng degraded wetland south of the access road in March 
2025.  

Top Right: Exis�ng degraded natural wetland a�er rehab, photographed March 2025. 

Botom Le�: Exis�ng degraded wetland south of the access road taken later in August 2025, 
with wetland vegeta�on growth improving filtra�on without channelized flow paths.  

Botom Right: Degraded natural wetland before emptying to the unnamed tributary, 
photographed in August 2025.  
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Table 1: Average water quality data of the Maiden passive system prior to rehab (2007 – 2023) 

Units for specific conduc�vity are in µmhos/cm; and all units for alkalinity, acidity, metals, sulfate, and total suspended solids (TSS) are in mg/L. Units for loading 
are in lb/day.  It should be noted that a por�on of past historical water monitoring data wrongly reported hot acidity as a ‘0” rather than the nega�ve number. It 
should also be noted that fewer flow measurements were taken for points “OPC” and “SP2/WL”, causing these points’ flow averages to be higher than the raw. 
 

Table 2: Historic water quality of AMD sources and effluent at Maiden PTS (pre- and post-construc�on) 

Units for specific conduc�vity are in µmhos/cm; and all units for alkalinity, acidity, metals, sulfate, and total suspended solids (TSS) are in mg/L. Units for loading 
are in lb/day.   It should be noted that a por�on of past historical water monitoring data wrongly reported hot acidity as a ‘0” rather than the nega�ve 
number. Monitoring of these sample points occurred monthly for one year a�er original system construc�on and occurred again nearly 10 years later a�er access 
to the property was once again granted (collected 2017 to 2023).  

Sample 
Point 

Point Descrip�on Flow 
(gpm) 

pH - 
Field 

pH - 
Lab 

Sp. 
Cond 

Alk - 
Field 

Alk - 
Lab 

Acidity T. Fe T. Mn T. Al SO4 TSS Acidity 
Loading 

T. Fe 
Loading 

T. Mn 
Loading 

T. Al 
Loading 

Alk 
Loading  

117-1 Raw AMD issues from the Maiden 
#1 underground coal mine; 

monitored beginning in 2000 

360 2.74 2.96 2,312 0 0 315.8 38.77 3.53 16.14 1,454 5 1,233.4 141.7 12.6 63.3 0 

SP1 Effluent of Setling Pond 1 Not 
Meas. 

3.46 3.17 2,228 0 0 184.7 21.25 3.53 13.91 1,323 19 - - - - - 

OPC 
Mid 

Sampled approximately midway 
of the oxida�on & precipita�on 

channel at the access road 

Not 
Meas. 

3.58 3.22 2,235 0 0 171.4 19.04 3.70 14.19 1,388 16 - - - - - 

OPC Effluent of the oxida�on & 
precipita�on channel 

459 3.42 3.20 2,170 0 0 187.8 18.18 3.24 12.88 1,312 16 1,383.2 92.5 8.74 47.3 0 

VFP2A Effluent of the Jennings-style VFP 
following the OPC, named VFP2A 

51 6.76 6.96 2,181 141 151 -139.8 2.53 4.12 0.12 1,254 10 -57.6 0.9 1.6 0.1 67 

VFP2B Effluent of the limestone-only VFP 
following the OPC and VFP2A, 

named VFP2B 

Not 
Meas. 

3.61 3.27 2,059 0 0 130.0 13.04 2.61 8.25 1,162 66 - - - - - 

SP2/ 
WL 

Effluent of the second setling 
pond, which transi�oned into an 

aerobic wetland 

459 4.87 4.74 2,072 34 30 59.5 3.76 2.60 6.30 1,245 14 967.1 25.1 5.1 25.3 - 

HFLB Effluent of horizontal flow 
limestone bed (which has since 

been reconfigured) 

342 5.74 5.53 2,048 37 35 15.7 1.60 2.01 3.20 1,268 9 175.0 11.6 10.4 17.5 166 

117-6A Smaller of the 2 raw AMD 
discharges; emanates at northern 

hillside near the unnamed trib 

35 2.84 2.80 2,260 0 0 337.3 22.62 3.07 24.52 1,260 8 126.3 5.7 1.0 7.7 0 

VFP3 Effluent of the limestone-only VFP 
that treats 117-6A, named VFP3 

Not 
Meas. 

- 3.12 1,862 - 0 172.1 11.24 1.83 15.68 909 30 - - - - - 

117-4 Final effluent point of the Maiden 
PTS; collected at final weir where 
effluents from VFP3 and HFLB mix 

545 4.35 4.61 1,762 27 18 74 5.57 1.51 5.52 1,062 12 660.5 46.1 10.4 45.6 50 

Sample 
Point 

Point Descrip�on Flow 
(gpm) 

pH - 
Field 

pH - 
Lab 

Sp. 
Cond 

Alk - 
Field 

Alk - 
Lab 

Acidity T. Fe T. Mn T. Al SO4 TSS Acidity 
Loading 

T. Fe 
Loading 

T. Mn 
Loading 

T. Al 
Loading 

Alk 
Loading  

117-1 Main raw discharge collected 
2003 - 2006 prior to construc�on 

282 2.83 2.93 2,652 0 0 402.5 57.63 5.04 22.85 1,830 6 1,184.3 170.0 15.5 68.1 0 

117-6A Smaller of the 2 raw; collected 
2005 -2006 prior to construc�on 

29 2.89 2.89 2,298 0 0 357.2 21.68 3.63 27.52 1,524 2 122.3 7.4 1.2 9.4 0 

117-4 117-1 and other sources at 
channel to unnamed trib prior to 
construc�on 2000-2006; loca�on 

of current effluent point 

299 3.47 2.94 2,602 0 0 379.0 47.85 4.77 22.94 1,617 8 1,132.6 144.7 14.2 69.1 0 

117-1 Main raw discharge collected 
monthly for 1 year a�er 

construc�on beginning in 2007 

389 2.84 2.77 2,459 0 0 319.6 39.07 3.91 17.98 1,498 7 1,208.6 151.2 14.3 73.1 0 

117-6A Smaller of the 2 raw discharges;  
collected monthly for 1 year a�er 

construc�on beginning in 2007 

29 2.82 2.72 2,395 0 0 360.5 28.20 3.43 27.88 1,299 11 113.9 6.9 1.2 9.0 0 

117-4 Final effluent point of the Maiden; 
collected monthly for 1 year a�er 

construc�on beginning in 2007 

316 5.43 4.98 2,017 25 18 30.4 8.07 2.53 5.28 1,307 30 68.3 32.2 7.8 13.7 113.9 

117-1 Main raw discharge collected 
2017 to 2023 a�er regaining 

access to property 

468 2.67 3.10 2,124 0 0 241.5 22.90 2.06 10.64 1,139 3 1,327.0 131.5 11.2 58.5 0 

117-6A Smaller of the 2 raw discharges;  
collected 2017 to 2023 

48 2.85 2.92 1,805 0 0 248.8 7.12 1.22 10.36 788 5 150.8 3.3 0.6 5.0 0 

117-4 Final effluent point of the Maiden 
PTS;  collected 2017 to 2023 

609 3.97 4.35 1,749 0 15.19 89.7 4.62 1.52 5.99 1,016 5 793.6 49.7 11.7 52.6 35.4 
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Table 3: Water quality data of the Maiden system a�er rehabilita�on (August 2025) 

Units for specific conduc�vity are in µmhos/cm; and all units for alkalinity, acidity, metals, sulfate, and total suspended solids (TSS) are in mg/L. Units for loading 
are in lbs/day. The only auto-flushing limestone-only VFP that was flushing during the �me of the visit was VFP1.  Due to the nature of the auto-flushing VFPs and 
other sources of AMD in the “natural” pre-exis�ng wetland, many of the flow “measurements” are assumed or es�mated, which in turn provide only rough 
es�mates of load. 
 

 

Table 4: Load reduc�on informa�on for Maiden Passive Treatment System before (red; collected 2007 - 
2023) and a�er (blue; collected 2025) rehabilita�on 

 Acidity Neutralized T. Fe Load 
Reduc�on 

T. Mn Load 
Reduc�on 

T. Al Load 
Reduc�on 

Alkalinity Load to 
Stream 

Removed (lb/year) 255,208 36,975 1,168 9,271 18,250 
% Removed 51.4 % 68.7 % 23.5 % 35.8 % - 

Removed (lb/year) 149,346 16,632 0 9,322 7,665 
% Removed 96.1 % 98.3 % 0 % 92.9 % - 

 

 

 

 

 

 

Sample 
Point 

Point Descrip�on Flow 
(gpm) 

pH - 
Field 

pH - 
Lab 

Sp. 
Cond 

Alk - 
Field 

Alk - 
Lab 

Acidity T. Fe T. Mn T. Al SO4 TSS D.O. - 
Field 

Temp (°C) 
- Field 

Acidity 
Loading 

T. Fe 
Loading 

T. Mn 
Loading 

T. Al 
Loading 

Alk 
Load  

117-1 Raw AMD issues from the 
Maiden #1 underground 

coal mine 

96  
(Flume 
Meas.) 

2.56 2.84 2,450 0 <10 290 35.50 2.91 17.6 1,320 <5 9.06 12.7 334.6 41.0 3.4 20.3 0 

VFP1 Effluent of auto-flushing 
VFP1; caught during a flush 

Not 
Meas. 

3.05 3.14 2,300 0 <10 180 18.70 2.37 14.5 1,300 10 9.54 15.4 - - - - - 

SP1 Effluent of Setling Pond 1 
 

Not 
Meas. 

2.95 3.07 2,310 0 <10 200 21.80 2.86 17.1 1,290 6 6.46 17.2 - - - - - 

Moat A Approximate middle of the 
moat; from ou�low pipe 

where it enters VFP2C 

96 
(assumed) 

2.91 3.06 2,300 0 <10 210 21.20 2.90 17.1 1,310 5 9.71 24.9 242.3 24.5 3.3 19.7 0 

Moat B Sampled at the end of 
Moat B; end of the series 

of 2 moats 

Not 
Meas. 

2.93 3.04 2,320 0 <10 200 15.30 2.78 16.3 1,270 <5 9.71 24.9 - - - - - 

VFP2A Effluent of the first 
Jennings-style VFP 

following Moat A, named 
VFP2A 

27.6 6.71 7.16 2,230 248 208 -181 18.90 7.22 <0.1 1,190 20 4.14 20.9 -60.0 6.3 2.4 0.1 82.3 

WL Effluent of the aerobic 
wetland that follows SP2 

55 
(assumed) 

3.91 3.69 2,140 0 <10 86 3.61 3.61 10.5 1,290 6 8.93 22.3 56.8 2.4 2.4 6.9 0 

VFP2C Effluent of the second 
JVFP; what the previous 

HFLB was reconfigured into 

44.1 6.99 7.22 2,260 318 290 -257 0.11 3.60 <0.1 1,080 <5 0.52 21.8 -136.2 0.1 1.9 0.1 186.5 

117-6A Smaller of the 2 raw AMD 
discharges; issues from 
Maiden #1 coal mine on 

the northern hillside near 
the unnamed trib 

20   
(est.) 

2.65 2.76 2,470 0 <10 380 22.50 2.97 29.9 1,220 <5 3.83 15.2 91.3 5.4 0.7 7.2 0 

117-4 Final effluent of the 
Maiden PTS; collected 

downstream of secondary 
access road 

116 
(assumed) 

7.5 5.75 2,090 10 <10 12 0.57 3.36 1.4 1,220 6 8.37 26.7 16.7 0.8 4.7 2.0 13.9 
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Table 5: Water quality data of Dunkard Creek up and downstream of Maiden Mine PTS before 
construc�on (pink), a�er construc�on (red), and a�er rehabilita�on (blue)  

Units for specific conduc�vity are in µmhos/cm; and all units for alkalinity, acidity, metals, sulfate, and total suspended solids (TSS) are in mg/L.   It should be 
noted that a por�on of past historical water monitoring data wrongly reported hot acidity as a ‘0” rather than the nega�ve number or perhaps did not perform 
hot acidity.  

 

 

 

 

Sample 
Point 

Point Descrip�on Flow (gpm) pH - 
Field 

pH - Lab Sp. Cond Alk - Field Alk - Lab Acidity T. Fe T. Mn T. Al SO4 TSS 

Dunkard-
UP 

Data from Dunkard Creek TMDL; 
point taken upstream of discharges 

~0.5 miles upstream of tributary 
confluence; taken prior to Maiden 
PTS 2003-2004; labeled DUNK05 in 

report 

110,586 - 7.63 - - 94.70 0.00 0.65 0.13 0.46 - - 

Dunkard- 
DN 

Data from Dunkard Creek TMDL; 
point taken downstream of 

discharge south of Bobtown Rd; 
taken prior to Maiden PTS 2003-
2004; labeled DUNK03 in report 

112,778 - 7.42 - - 80.58 0.00 0.63 0.25 0.51 - - 

Dunkard – 
UP 

Data from 2018 Fishery Survey by 
Kirk Environmentl, LLP; point taken 

at same upstream loca�on as 
DUNK05 above; collected a�er 

Maiden PTS 2012-2019; labeled DC-
4 in report 

36,991 
(meas. 

during Fall) 

7.7 7.84 1,497 - 131 10 0.30 0.10 0.30 568 6 

Dunkard - 
DN 

Data from 2018 Fishery Survey by 
Kirk Environmentl, LLP; point taken 

at same downstream loca�on as 
DUNK03 above; a�er Maiden PTS 

2012-2019; labeled DC-BP in report 

24,513 
(meas. 

during Fall) 

7.7 7.74 1,941 - 115 6 0.30 0.10 0.30 790 4 

Dunkard - 
DN 

Downstream point sampled during 
August 2025 post-rehab monitoring; 
sampled at nearly the same loca�on 
as DC-BP and DUNK03 shown above 

but closer to Bobtown Road 

Not Meas. 7.01 7.91 1,770 102 98 -79 0.16 0.17 0.20 876 <5 
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 Operation & Maintenance Plan Update 
(See 2007 O&M Plan for More Information) 

 
Section 1 – Project Information 
 

Project Name Maiden Passive System Rehabilitation 

Location (39.7483°, -79.9659°) 

Site Access  Taylortown Rd, Dilliner, PA 

Hydrologic Order Unnamed Tributary → Dunkard Creek → Monongahela River 

Landowner Mepco, LLC 

Project Designer BioMost, Inc., Mars, PA, www.biomost.com   

Project Contractor Solid Rock Excavating, Inc.  

 

Design Summary 

Max Hydraulic Design Flow 1,500 GPM 

Max Treatment Design Flow 600 GPM 

Average Design Flow 360 GPM 

 

Raw Loading Rates 

Treatment Load Max  Average 

Acid Load 2,000 lb/day 1200 lb/day 

Iron Load 500 lb/day 180 lb/day 

Aluminum Load 200 lb/day 80 lb/day 

Design Life: 15-25 Years  

 
Section 2 – Overview 
 
The Maiden Passive Treatment System (PTS) in Dunkard Township, Greene County, was installed in 2006 
to treat two abandoned mine discharges, including one of the most acidic sources in the Dunkard Creek 
Watershed. Funded by PA DEP and EPA grants, the initial project was a public-private partnership 
involving nonprofits, government agencies, private companies, and local citizens. However, a year after 
completion, the landowner revoked access, preventing maintenance. Efforts to regain access failed until 
2015 when MEPCO, LLC purchased the property to restore system functionality. After nearly a decade 
without maintenance, the system was in poor condition. Initial repairs in 2016 improved water quality, 
but further upgrades were needed to expand treatment capacity.  
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Section 3 – System Components 

 
3.1 – Previous Treatment System 
The larger 117-1 discharge flows from an underground mine entry, through a 1.5-ft H-Flume, along a 
channel into 2000 ton limestone-only vertical flow pond (VFP1) then a settling pond (SP1). An oxidation-
precipitation channel (OPC – a/k/a Terraced Iron Formation or TIF) then conveys this effluent to a 
limestone and organic media mixed vertical flow pond (VFP2A) through a channel. This pond overflows 
into another 3500 T limestone-only vertical flow pond (VFP2B) before flowing into another settling pond 
(SP2), then a 0.75 acre wetland (WL), before finally discharging into a 4000 ton horizontal flow limestone 
bed (HFLB). The second smaller system collects the discharge VFP3 Sump (measure flow at inlet to VFP3) 
via a PVC pipe that drains to a 1000 ton limestone only vertical flow pond 3 (VFP3). All the VFPs 
discharge to a large, previously degraded wetland area that is bisected by the access road.  
 
3.2 – Upgraded Limestone-Only Vertical Flow Ponds (VFP1, VFP2B, VFP3) 
 
3.2.A – Description and Purpose 
VFP1 and VFP2B contain about 2200 and 4500 tons of AASHTO #1-sized limestone respectively. The 
underdrains in VFP1 and VFP2B consist of four 8-inch DR-17 HDPE perforated pipes that feed a concrete 
siphon vault housing a 12-inch siphon with a 48-inch draw down by Fluid Dynamic Siphons, Inc. (model 
number 1248). These siphons outlet to SP1 and SP2 respectively. VFP3 contains approximately 1200 
tons of PADOT #3 limestone with one 10-inch SDR35 PVC perforated pipe underdrain that feeds another 
concrete siphon vault housing a 6-inch siphon with 48-inch draw down (model number 648). VFP3 
outlets to the large, common wetland.  
 
3.2.B – Maintenance 
Each of the three limestone-only vertical flow ponds, VFP1, VFP2B, and VFP3 should be inspected during 
each monitoring event. It is recommended that they are inspected at least quarterly. Upon arrival on 
site, measure down to the water level in each vault, and return at least one hour later to check the 
water level. If the VFPs are not actively flushing the water levels should be noted to be rising. The only 
exception is VPF2B which should be sent to allow about 10-30 gallons per minute (gpm) of water to 
continually drain out of the pond at all times via the 8” drain pipe. This is so that water is not retained 
for extended periods of time, especially during dry or low-flow periods. If the VFP2B drain valve needs to 
be opened, measure the height of the valve stem before opening and re-set the valve as needed.  
 
If fill and flush cycles are found be less than about four hours, or if water is flowing on top of the 
limestone and into the top of the siphon vault, the limestone should be cleaned. The drain valve should 
be opened to drain the pond. It is recommended to use leave about two to three feet of water in the 
pond, agitate the limestone to remove solids, and use other water to flush the solids from limestone. 
Continue to flush the solids through the siphon vaults and into the downstream component (either 
settling pond or wetland). Expose all the pipes and ensure that they are clean both inside and out prior 
to replacing the limestone. The pipes can be temporarily removed for cleaning. Place the pipes in the 
approximately original position and no higher than the minimum water elevation shown on the As-Built 
Plan. Replace the limestone and level within about one-half foot. In order to avoid short circuiting in 
VFP1 and VFP2B, inlet channels should be dug into the top four to five feet of stone and extended along 
at least two sides of the VFPs to direct water into the ponds as far away from the siphon vaults as 
possible.  
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3.3 – Settling Ponds (SP1 & SP2) 
 
3.3.A – Description and Purpose 
Settling ponds are designed to settle and store the metal precipitates from the upstream VFP. Settling 
Pond 1 (SP1) has a bypass pipe that allows the pond to be drained into the final wetland.  
 
3.3.B - Maintenance 
Check effluent channels for sediment or debris that could block flow or cause water to bypass the 
channels. Over time, solids swill accumulate in SP1 and SP2, reducing retention time during flushes from 
the siphons in VFP1 and VFP2B. When ponds can no longer retain precipitates effectively, remove and 
dewater the sludge. Dispose of sludge according to applicable laws and regulations. 
 
3.4 – Moat 
 
3.4.A – Description and Purpose 
The OPC (a/k/a TIF) was modified to function as a series of two long, narrow ponds (Moat A and Moat B) 
to convey water from SP1 to VFP2A, VFP2B, and VFP2C. There is an eight-inch pipe just upstream of the 
culvert at the end of Moat A that directs flow into VFP2C. An assembly of pipe fittings are dry fit (not 
glued) on the inlet end of the eight inch pipe to reduce the inlet size to four inches to restrict the 
amount of flow that can enter VFP2C. The initial design flow for VFP2C is about 160 gpm using the four-
inch inlet. The flow to VFP2C can be increased to 360 gpm with a six-inch inlet or 640 gpm with an eight-
inch inlet. Alternatively, a cap could be installed with a custom-sized inlet if desired. Since the Moats are 
designed as ponds, no channel lining (i.e., rock) was installed.    
 
3.2.B – Maintenance  
Remove solids and vegetation as needed to maintain a free-flowing condition in both Moat segments. 
Ensure that the culvert between Moat A and Moat B is unobstructed.  
 
3.5 – Jennings-Type Vertical Flow Pond (VFP2A & VFP2C) 
 
3.5.A – Purpose and Description 
The JVFPs utilize a by-volume media mixture consisting of limestone and organic material as specified on 
the updated as-built drawing. This blend neutralizes acidity, generates alkalinity, and facilitates the 
precipitation of metals, particularly aluminum and iron. Each Jennings-type VFP includes a multi-cell 
underdrain system composed of perforated laterals and header pipes.  
 
Each underdrain cell discharges through adjustable riser pipes, vertically connected to an adjustable 
riser with flexible rubber couplers. Operators can manipulate riser heights to adjust water levels or 
direct flow through selected treatment zones. Each JVFP includes three potential outlets: the primary 
outlet via riser pipes, secondary overflow emergency spillways, and a tertiary outlet at the drainpipe. 
VFP2A has a total of three drainpipes connected to each of the underdrain cells that outlet to SP2 while 
VFP2C utilized an existing 12-inch drain pipe that is connected to the header pipe of cell four of the 
underdrain.   
 
3.5.B – Treatment Process and Odor Management 
The treatment media's biological activity produces both alkalinity and hydrogen sulfide gas. During 
startup or early operation, and under conditions of low temperature or high flow, nuisance odors may 
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emerge. Operators can mitigate these odors by restricting flow to a single cell and rotating usage 
monthly during colder months. Alternatively, all underdrain cells can be active if flow rates remain low 
enough to control hydrogen sulfide production. 
 
During warmer weather or periods of lower influent flow, further reduction of flow may be necessary. 
To assist in this, operators can install flow-reduction assemblies using dry-fit bushings and one-inch PVC 
ball valves at the four-inch riser elbows. This allows fine-tuned flow control without cell rotation. If 
odors persist, further restrict or temporarily halt flow, forcing ponded water to discharge via the 
emergency spillways. This partially treated water will mix with fully treated effluent in the downstream 
component. Over time, typically several years, odor issues diminish as the media matures. A persistent 
mild odor near outlet pipes signals proper system function, but operators should adjust treatment as 
needed to meet performance targets and minimize odor. 
 
3.5.C – Treatment Media Maintenance  
Over time, the treatment media may compact and accumulate metals both on top and/or within the 
media, reducing permeability to a point where water no longer passes through effectively. This 
condition can cause the pond water level to rise and overflow via the emergency spillway, thereby 
significantly diminishing treatment effectiveness. VFP2A should be able to pass at least 100 gpm, while 
VFP2C should be able to pass at least 200 gpm. When the riser pipes are set at their lowest elevation 
and total flow is less than stated, maintenance should be conducted. Removing accumulated solids on 
top of the media and/or stirring the treatment media typically restores permeability. To facilitate 
maintenance and maintain continuous operation, the JVFP units are installed in parallel, allowing one 
unit to remain online while the other undergoes servicing. The maintenance procedure is outlined 
below: 
 

1. Divert flow from the JVFP scheduled for maintenance. 
2. Open the drain valve(s) to fully dewater the selected JVFP. 
3. Allow the treatment media to dry—typically one week or more, depending on weather 

conditions—to enable access by a mini excavator or other low-ground-pressure equipment. 
4. If solids have accumulated on top of the media to a depth that can be effectively removed, 

excavate the solids as feasible and remove before subsequent steps.   
5. Stir the full depth of media until loose and uncompacted, stopping at the underdrain stone. 

Avoid and repair any damage to underdrain piping. Close the drain valves and allow the pond to 
refill. 

6. Reopen the drain valves to flush the stirred JVFP and remove fine materials from the piping 
system. 

7. Close the drain valves once more, allow the pond to refill, and adjust the outlet risers to the 
normal operating elevation as needed. 

 
3.5.D – Media or Underdrain Replacement 
 
If stirring fails to restore flow, replace the treatment media and, if needed, underdrain stone and piping: 
 

1. Divert flow from the targeted JVFP. 
2. Fully dewater and allow the media to dry. 
3. Remove spent media and underdrain components as necessary. 
4. Transport and dispose of old media appropriately, then revegetate disposal areas. 
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5. Install new stone, piping, and mixed treatment media per the original specifications or updated 
design mixture. 

6. Before replacement, reassess system performance needs and water quality trends.  
 
3.6 – Wetlands 
 
3.6.A – Purpose and Description 
The treatment wetlands receive water from each of the VFPs and SP2. Over time, as organic matter, 
vegetation, and metal precipitates build up, the substrate will build up and the water level will gradually 
rise. The wetland has two primary functions: 
 

1. Re-aerate water that enters in a reduced state from the Jennings-type VFPs. 
2. Provide surface area for iron to oxidize and precipitate. 

 
Treated water exits the wetland through dual culverts to an unnamed tributary to Dunkard Creek.  
 
3.6.B – Maintenance 
As the wetlands fill with accumulated material, cleanout is required when the buildup is within about 
one foot of the lowest berm elevation. Remove excess substrate and accumulated material and dispose 
of in an approved location, following all applicable regulations.  
 

Section 4 – Monitoring 
 
The design of the passive treatment system is focused on neutralizing the acidity of the raw water and 
removing iron and aluminum found in the raw water. The treatment system is expected to consistently 
remove up to the maximum design acid, iron, and aluminum loads while generating excess alkalinity as 
indicated by negative acidity reported on laboratory analysis. It is expected that the system will produce 
effluent with a pH of at least six when operating within design flow parameters. If flows or pollutant 
loads exceed the design parameters, effluent with a pH below six and/or positive acidity can be 
expected. This may occur for short periods during high flow conditions, however, based on observations 
of other passive systems, the effluent quality should improve once the pollutant load and/or flow return 
to the design range. If average or maximum conditions are exceeded on a frequent basis, increased 
maintenance and decreased system life should be expected. 
 
To ensure that the system is functioning as designed, the influent and effluent acid loads will need to be 
calculated using the total flow rate measured at the flume located just downstream of the 117-1 
discharge and the collection pipe to VFP3 (for VFP3 Sump). Laboratory-determined acidity values using 
the hot-peroxide method will also be needed to accurately quantify the system performance. 
Calculating acid load removal is explained in Equations 1 through 3 below. Note the wetlands are not 
designed to provide alkalinity to the system. To assess the overall function of the system, the total 
influent acid load as calculated from the two influent points (H-flume and VFP3 collection) should be 
used with the system effluent load. The effluent acidity is measured at the single outlet point (117-4) 
and the effluent load is calculated using the combined influent flow rates.  
 
Equation 1: Influent Acid Load  
Instructions: Collect sample at H-Flume and VFP3 Collection Pipe and measure flow at both locations  
 Flow (gpm) X Acid Concentration (mg/L CaCO3) X 0.01202 (conversion factor) = Acid Load lb/day  
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 Add the acid loads from each influent point to obtain the total acid influent load.  
 
Equation 2: Effluent Acid Load  
Instructions: Collect sample at the single outlet (117-4). 

Combined Influent Flow (gpm) X Acid Concentration (mg/L CaCO3) X 0.01202 (conversion factor) 
= Acid Load lb/day  

 
Equation 3: Acid Load Removed 
 Combined Influent Acid Load (lb/d) minus Effluent Acid Load  = Acid Load Removed 

When the effluent acidity is negative, subtracting a negative acid load from the positive influent 
acid load will result in a total acid load removed greater than the total influent acid load.  

 
To calculate the metal load removed, follow the above equations, substituting the metal concentration 
(mg/L) for acidity concentrations (mg/L CaCO3). As manganese only contributes less than one percent of 
the total acid load, the system was not designed to remove this metal, and no appreciable manganese 
removal is expected. However, manganese removal may still be observed.  

 
Section 5 – O&M Schedule 

 
Monthly (Frequency may be reduced based on system performance) 

 Measure and record flow at H-flume. 

 Measure flow at VFP3 inlet (for VFP3 Sump) (open 4” drain valve as needed to lower water 

elevafion) 

 Inspect siphons in VFP1, VFP2B and VFP3 for evidence of uniform filling and flushing 

o Check each siphon at least twice during each site visit, with an hour between inspecfions 

 Visual inspecfion of all components, channels, ditches, etc. 

 Check pH at system effluent, 117-4 

o pH should always be >6.0  

 Upload all monitoring data to www.datashed.org  

 

Annually 

 During typical high-flow (February – May) collect samples for laboratory analysis at:  

o Discharge point 117-1, VFP3 inlet, Moat A (at the culvert near the VFP2C inlet pipe), 

VFP2A (composite of 3 pipes), VFP2C (composite of 4 pipes), and the system effluent 

117-4 (See Aftachment 1: Schemafic)  

 Minimum parameters to include per sample point: pH, conducfivity, acidity, 

alkalinity, iron, aluminum, manganese 

 At system effluent, iron should be <3.0 mg/L 

 Measure flow at H-Flume, VFP2C inlet pipe, VFP2A, and VFP2C outlet pipes 

o Flow can be measured by taking the sum of each individual riser 

pipe outlet and combining for each respecfive JVFP total 

 Upload all monitoring data to www.datashed.org  

http://www.datashed.org/
http://www.datashed.org/
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 Open the drain valves for all VFPs to evacuate solids and, in the case of VFP2A and VFP2C, 

trapped gases 

 

As Needed 

 Remove unwanted vegetafion from spillways, channels, pipes, etc. 

 Remove woody vegetafion from embankments. 

 Maintain of ditches, level spreaders, etc. as described herein. 

 Replace or sfir treatment limestone or mixed media as described herein. 
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