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Watershed

Lyons Run Watershed 

Westmoreland County, 

Pennsylvania

Å5.1 miles (8.2 km)

Å5.7 mi2 (14.7 km2)

AMD impairment

Å~2.5 miles

Larger Turtle Creek 

Watershed

Monongahela River 

Watershed



Mining

ÅIrwin Gas Coal Company Mine No. 2

ÅOperated 1917 - 1924

ÅPerched above-drainage mine pools

ÅThree AMD Sources

ǓHigh acidity

ǓHigh iron and aluminum

ǓSeasonally influenced



AMD Sources

L-4 L-5 L-UPWELLING



Water Quality 



Watershed Impact



Index of Biotic Integrity (IBI)
ÅLow score upstream (Site 6)

ǓEphemeral and circum-neutral pH

ÅLow score below AMD (Sites 4, 5)

ǓPerennial low pH

ÅModerate score downstream mainstem (Site 3B)

ǓDilution and precipitation

ÅGood score lower watershed (Sites 1, 2, 3A)

ǓDilution, neutralization, attenuation



Proposed Project
Successive alkalinity producing system (SAPS)

ǓFlushable limestone beds ï vertical flow wetlands (compost-over-limestone)

ǓSettling ponds

ǓPolishing wetlands



Proposed Project



CONSTRAINTS
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Property and Aquatic Resources

Property Boundaries

Delineated Streams

Delineated Wetlands

Modeled 100-yr Floodway

Public Road

ǓDitches and Culverts

ǓStormwater Mgmt.



Undermining and Water Losses



Acidic Seeps



Seasonal Variation and Aquifer Depletion

ÅWet season

ÅSaturated watershed

ÅAMD sources at maximum 

discharge

ǓCombined ~200 gpm

ǓHigher concentrations and 

contaminate loads



Seasonal Variation and Aquifer Depletion

ÅDry Season

ÅDry AMD sources

ÅDry upper watershed

ÅSaturated lower watershed

ǓpH = 3.2

ǓAcidity = 300 mg/L

ǓFe = 10 mg/L

ǓAl = 40 mg/L



Contaminate Loads
Dry SeasonWet Season

Wet Season

Additional:

ÅQ:  103 gpm

ÅAcid: 35 lbs/day

ÅFe: 8 lbs/day

ÅAl:  20 lbs/day

Dry Season

Additional:

ÅQ:  4 gpm

ÅAcid:  34 lbs/day

ÅFe:  -1.3 lbs/day

ÅAl:  0.14 lbs/day



APPROACH
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Design ï Collection and Conveyance
Catch Basins

ÅL4 ï prevents AMD 

bypass through 

subsurface

ÅL5 ï bypasses >2-year 

storm event

ÅL-Upwell ï identified 

subsurface terracotta pipe

Piping

ÅCivil 3D Pipe Networks

ÅMaintain ground cover 

ÅAssess conflicts

ÅInline access structures

Å2205 stainless steel



Design ï Limestone Beds

ÅRip-rap limestone near piping

ÅFour main trunk lines

ÅCustom pipe perforation pattern

ÅStanding water of 2.0 feet 



Design ï Settling Ponds

ÅSettling pond sized for full flush volume of FLBs

ÅGravel baffles 

ǓVelocity reduction

ǓZone of settling 

ǓRobust structure

ÅPerforated standpipe outlet



Design ï Polishing Wetlands

ÅTerraced wetlands

ÅNative revegetation

ÅIntercept groundwater



Design ï Stormwater 

Stormwater collection and 

diversion through earthwork

Tuff-Track infiltration pavers

ÅReduce stormwater runoff to 

maintain permit compliance 



H&H Modeling of Proposed 100-yr Floodway

Entrenchment ratio >2.2

ÅAccess to floodway

ÅRise < 1 ft.



Stream Shear Stresses / Site Stabilization

Turf reinforcement matting

ÅResist high shear stresses

ÅFloodways and spillways

Coir fiber matting

ÅSlope stabilization


