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Project Project 
LocationLocation

Susquehanna River Susquehanna River 
drains the largest drains the largest 
U.S. river basin on U.S. river basin on 
the Atlantic coastthe Atlantic coast

PA GIS Consortium
Upper SusquehannaUpper Susquehanna--Lackawanna Lackawanna 
WatershedWatershed’’s Relationship to the s Relationship to the 
Chesapeake Bay EcosystemChesapeake Bay Ecosystem

Pennsylvania

Chesapeake
Bay

Susquehanna River contributes to Susquehanna River contributes to 
over half of the freshwater inflow to over half of the freshwater inflow to 
the Chesapeake Baythe Chesapeake Bay

120,000 acres of Abandoned Mine 120,000 acres of Abandoned Mine 
Lands within the Upper Lands within the Upper 
SusquehannaSusquehanna--Lackawanna River Lackawanna River 
BasinBasin

3600 square miles 3600 square miles -- watershed watershed 
delineation with Anthracite Fieldsdelineation with Anthracite Fields



Environmental ProblemsEnvironmental Problems

Watershed suffers from more than 150 years Watershed suffers from more than 150 years 
of physical disturbance, sedimentation, acid of physical disturbance, sedimentation, acid 
mine drainage, and untreated urban runoffmine drainage, and untreated urban runoff
Clean up costs:  $2.5 billionClean up costs:  $2.5 billion
Specific Problem Areas (Land Use)Specific Problem Areas (Land Use)
–– Abandoned Mine Lands Abandoned Mine Lands 
–– NonNon--point AMD and AMD Outfallspoint AMD and AMD Outfalls
–– Combined Storm Overflows (Combined Storm Overflows (CSOsCSOs))
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GeoSpatialGeoSpatial Technologies for Technologies for 
Environmental Environmental MontoringMontoring and Reclamationand Reclamation

GIS for Watershed Analysis

Wilkes-Barre

Nanticoke

Characterize and Characterize and 
AssessAssess
–– Ecological conditions Ecological conditions 

(2000 sq. mi. area)(2000 sq. mi. area)
–– Anthracite FieldsAnthracite Fields

strip minesstrip mines
mine poolmine pool
culmculm banksbanks
acid mine outfallsacid mine outfalls

TechnologiesTechnologies
–– GIS and GPSGIS and GPS
–– Remote Sensing and Remote Sensing and 

Digital Digital 
PhotogrammetryPhotogrammetry

Watershed AnalysisWatershed Analysis
–– provide first step to provide first step to 

testing watershed testing watershed 
indicators of pollution 

Site of Knox Mine Disaster

indicators of pollution 



PA GIS Consortium

FilmclipFilmclip: : 
Knox Mine DisasterKnox Mine Disaster



Photo: Mining Photo: Mining 
OperationOperation



Persistent Water Quality Persistent Water Quality 
ProblemsProblems

Severely degraded stream with urban debris and mining sedimentsSeverely degraded stream with urban debris and mining sediments

Mapping mine outfall locations with GPS technologiesMapping mine outfall locations with GPS technologies



GPS locations of water quality GPS locations of water quality 
problemsproblems



Proposed Phases of Proposed Phases of 
Watershed PlanWatershed Plan

Phase I (focus on existing data)Phase I (focus on existing data)
–– Inventory and Compilation (GIS Data)Inventory and Compilation (GIS Data)
–– Watershed Indicators Watershed Indicators 

Phase II (Data acquisition and analysis)Phase II (Data acquisition and analysis)
–– PhotogrammetryPhotogrammetry, remote sensing, GPS, remote sensing, GPS
–– water quality and hydrologic monitoringwater quality and hydrologic monitoring
–– modeling:  hydrology, AMD and chemistrymodeling:  hydrology, AMD and chemistry

Phase III (support engineering design)Phase III (support engineering design)
–– reclamation, data management, monitoringreclamation, data management, monitoring



EPA EMPACT: EPA EMPACT: objectives and partnersobjectives and partners

Monitor water quality Monitor water quality 
parameters in AHR parameters in AHR 
watershed watershed 
Use RealUse Real--Time water Time water 
quality instruments (YSI)quality instruments (YSI)
Make data available to Make data available to 
community via GIS and community via GIS and 
Internet based softwareInternet based software
Conduct environmental Conduct environmental 
education and public education and public 
outreach activitiesoutreach activities

Watershed groups:  
Lackawanna and Nescopeck; 

PA DEP, EC, Chamber, 
EPCAMR, PEC;  EPA and 

USDA RGIS
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Update on YSI water quality Update on YSI water quality 
monitoringmonitoring



RealReal--time monitor (8 parameters); time monitor (8 parameters); 
control box; solar panelcontrol box; solar panel



Telemetry download Telemetry download 
to serverto server

Manually 
linked to 
ArcIMS











EPA EMPACT EPA EMPACT 
presentation mappresentation map
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YSI monitor

YSI Site Selections

Reference tributary site:  
Toby Creek

AML impacted tributary site:  
Nanticoke Creek
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Delineated Tributary SubDelineated Tributary Sub--WatershedsWatersheds
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Delineated Tributary SubDelineated Tributary Sub--
WatershedsWatersheds
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Delineated Tributary SubDelineated Tributary Sub--
WatershedsWatersheds



Nanticoke 
Creek 

Toby Creek

Paired Watershed Analysis





Paired Watershed Analysis





Paired Watershed Analysis



Paired Watershed Analysis



Paired Watershed Analysis



Paired Watershed Analysis



Internet
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Data Distribution StrategyData Distribution Strategy
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Regional Model:Regional Model:
Distributed GISDistributed GIS
((locally maintained andlocally maintained and
regionally coordinated)regionally coordinated)

vectors, features

Large Scale/Local Data



EPA EMPACT RIVERNET – WEB BASED GIS MAP 
SERVICE SHOWING WATERSHED 
INFORMATION AND WATER QUALITY DATA
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Environmental Education and Environmental Education and 
Outreach:Outreach:
River Fest on River Front ParksRiver Fest on River Front Parks
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Environmental Education and Environmental Education and 
Outreach:  Press Release at Outreach:  Press Release at 
River Front ParksRiver Front Parks
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Future directions—
Applications of Quick Bird imagery: 
floodplain, mining, reclamation, and 
highway corridors









CommunityVIZ 3-D GIS

Suburban corridor in red

Urban corridor in red
AML in black



CITYgreen:  Trees and carbon sequestration analysis



CITYgreen:  Regional carbon sequestration analysis



CITYgreen Predictions:  Benefits of Reforestation
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527 acres of mined lands 
in Nanticoke Creek for 
reforestation/reclamation

Regression equation:  tons of C stored per year = 
0.34 x (acres of forest)

Potential of 179 tons 
of carbon per year 
to be stored in forests



CITYgreen Predictions:  Benefits of Reforestation
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Regression equation:  tons of C = 43 x (acres of forest)

527 acres of mined lands in 
Nanticoke Creek for 
reforestation/reclamation

Potential of 22,676 
tons of carbon to be 
stored in forests



Benefits and Benefits and 
Conclusions of EMPACTConclusions of EMPACT

•Benefits - Fit the AHR Master Plan 
•Support and participation of the public, local govt. & environ. Groups

•Data available to public;  public outreach and environ. education

•WVSA, Wilkes University, PA GIS Consortium, AHR

• two watershed groups, EC, Chamber, PA DEP, EPCAMR, PEC

•Conclusions – GIS analysis supports monitoring design
•Statistical analysis supports both AML (and CSO issues)

•AMD – limited historical data from 1970s,1980s, 1990s (BASINS)

•Paired watershed analysis successful in data analysis

•CommunityVIZ, CITYgreen, and Quick Bird imagery hold potential



AcknowledgementsAcknowledgements

Congressman Paul Congressman Paul 
Kanjorski and StaffKanjorski and Staff
Department of InteriorDepartment of Interior
–– NSDI ProgramNSDI Program
–– FGDCFGDC
–– OSMOSM

U. S. EPA U. S. EPA (Dave (Dave CatlinCatlin,         ,         
GIS Champion)GIS Champion)

USDA USDA (sponsor of AHR (sponsor of AHR 
Navigator, Alex Rogers)Navigator, Alex Rogers)

USGSUSGS
U. S. Army Corps of U. S. Army Corps of 
EngineersEngineers
PA DEPPA DEP
Wilkes UniversityWilkes University
ESRI ESRI (Chris (Chris CappelliCappelli))

Sweet SolutionsSweet Solutions
Marconi Systems/ADRMarconi Systems/ADR
Digital GlobeDigital Globe
EPA EMPACTEPA EMPACT



PA GIS Consortium 

Contact information:Contact information: pagis.orgpagis.org


