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Watershed

• Lyons Run Watershed, Westmoreland County, Pennsylvania
◦ 5.1 miles (8.2 km)
◦ 5.7 mi2 (14.7 km2)



Mining

• Irwin Gas Coal Company Mine No. 2
• Operated 1917 - 1924
• Perched above-drainage mine pools
• Three AMD Sources

◦ High acidity
◦ High iron and aluminum
◦ Seasonally influenced



AMD Sources

L-4 L-5 L-UPWELLING



Water Quality 



Index of Biotic Integrity (IBI)
• Low score upstream (Site 6)

◦ Intermittent and circum-neutral pH
• Low score below AMD (Sites 4, 5)

◦ Perennial low pH
• Moderate score downstream mainstem (Site 3B)

◦ Dilution and precipitation
• Good score lower watershed (Sites 1, 2, 3A)

◦ Dilution, neutralization, attenuation



Proposed Project
Successive alkalinity producing system (SAPS)

◦ Flushable limestone beds – compost over limestone
◦ Settling ponds
◦ Polishing wetlands



Water Quality Mitigation Bank



Constraints
• Roadway
• Stream
• Property boundaries
• Existing wetlands
• Modeled100-yr floodway 
• Stormwater management
• Relic spoil piles
• Minimum vertical relief

◦ Extensive piping
◦ County road crossing

• Regulatory
• Shallow hydrogeology
• Seasonal flow variation



Acidic Seeps



Roadside Ditches and Culverts



Shallow Clays



Undermining and Water Losses



Seasonal Variation and Aquifer Depletion
• Wet season

• Saturated watershed

• AMD sources at maximum 
discharge
◦ Combined ~130 gpm
◦ Higher concentrations and 

contaminate loads



Seasonal Variation and Aquifer Depletion



Seasonal Variation and Aquifer Depletion



Seasonal Variation and Aquifer Depletion



Seasonal Variation and Aquifer Depletion
• Dry Season
• Dry AMD sources
• Dry upper watershed
• Saturated lower watershed

◦ pH = 3.2
◦ Acidity = 300 mg/L
◦ Fe = 10 mg/L
◦ Al = 40 mg/L



Contaminate Loads
Dry SeasonWet Season

Wet Season
Additional:
• Q:  103 gpm
• Acid: 35 lbs/day
• Fe: 8 lbs/day
• Al:  20 lbs/day

Dry Season
Additional:
• Q:  4 gpm
• Acid:  34 lbs/day
• Fe:  -1.3 lbs/day
• Al:  0.14 lbs/day



Design – Site 
BASELINE
• Lidar and survey
• Delineations
• Water quality
• Benthic macroinvertebrates
• Rapid Bioassessment Protocol
• Geotechnical
• Hydraulic modeling

DESIGN
• Utilized entire available area
• Oversized BMPs
• Considered stream relocation

◦ Costly and unnecessary
◦ Removal of spoil piles 

• Tenth-foot tolerances on elevations

• Civil 3D
◦ Earthwork mass balance (7500 CY)



Design – Collection and Conveyance
Catch Basins

• L4 – maintains water 
elevation from multiple 
inlets

• L5 – bypasses >2-year 
storm event

• Bypass flows are large 
and dilute

Piping

• Civil 3D Pipe Networks

• Maintain ground cover 

• Assess conflicts

• Inline access structures



Design – Limestone Beds

• Rip-rap limestone near piping
• Four main trunk lines
• Custom pipe perforation pattern 



Design – Settling Ponds
• Settling pond sized for full flush volume of FLBs
• Gravel baffles 

◦ Velocity reduction
◦ Zone of settling – Western Regional Agricultural Center (WRAC) publication
◦ Robust structure

• Perforated standpipe outlet



Design – Polishing Wetlands
• Earthen baffles
• 1-foot drops every 50-feet
• Native revegetation



Design – Stormwater 

• Tuff-Track infiltration pavers
◦ Reduce stormwater runoff to 

maintain permit compliance 

• Stormwater collection and 
diversion through earthwork



Approach - Maintenance
• Large permanent staging area
• 10-foot earthen berm width for construction access
• 4:1 slopes on transitions
• Sloped FLB bottoms
• Change in rock type around flush plumbing

HIGH RISK 



Design – Stream
• Coir fiber matting

◦ Slope stabilization
• Turf reinforcement matting

◦ Resist high shear stresses
• Entrenchment ratio >2.2

◦ Access to floodway



Approach - Hydrogeology
• Seasonal water quality monitoring
• Unlined flushable limestone beds and wetlands

◦ Allows for collection of unconsolidated seeps collection



Approach – Hydrogeology
• Unlined flushable limestone beds and wetlands

• Leaches alkaline water into shallow groundwater

• Seasonally controlled releases from treatment
◦ Full capacity ~1.5 million gallons
◦ Allows for 11.5 gpm treated water discharge for three months



Approach – Spoil Piles



Outcomes and Lessons
OUTCOMES
• Improved water quality
• Improved IBI scores
• Functional uplift of Lyons Run mainstem
• Functional uplift of Tributary 37369

◦ Alkaline leachate
◦ Restored stormwater flow from upper watershed

• Improved aesthetics 
• Signage and recreational greenway

LESSONS
• No cookie cutter sites
• Intimate and thorough site knowledge
• Seasonal observations
• Innovative approach



Thank You

April 25, 2024

Lyons Run Watershed Association
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