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The Challenge in PA…

 7% excessively wet
 28%     rock fragment 
 37% bedrock < 100cm 
 31% slopes > 8% 
 31% limited by Bx’s

Photo: PSU College of Ag.

Kochenderfer (2006)

1. Soil Limitations

2. Landscape 
Legacy



PA CRP/CREP Lands

Drohan et al. (2010)



Runoff Class

Fragipan 
presence

Hydrologic 
Soil Group

Soil 
Drainage Class

PA CRP/CREP Characteristics

61% have VH and H runoff classes

37% have VPD/PD soils
90% C or D HSGs



Analysis expanded into NE Region

Drohan et al. (2010)



“Effective Soil Depth” and Bx

Limited soil depth 
available for crop 
production

Bx

• Too wet in spring, too dry by 
early summer

• Less available nutrients due 
to less potential soil

• Less potential soil for root 
growth

NRCS photo, Chris Fabian



Outwash over Illinoian till Loess over till

Bx

Mercer Cty., PA
Models of North American Loess

Fertility added





Giplin series, Blackberry Meadows Farm
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Bx

Mahantango Creek Fragipan Study, USDA ARS/NRCS

Lindeburg and Drohan (2010)



CONUS-SOIL Loess Models



Depth of eolian materials across the conterminous U.S.

Drohan, Ciolkosz, Waltman, Dadio, Lindeburg (2010)



Drohan et al. (2010)



Frpm, Reductions in Acidic Wet Deposition Following Implementation of the Clean Air Act Amendments of 1990: 1995-2006
Authors: James A. Lynch, Hunter C. Carrick, Kevin S. Horner, Jeffrey W. Grimm 

Sulfate Wet Deposition



Interpolated Wet Hg Deposition





Presenter
Presentation Notes
In both renditions of the radar record shown in Figure 5, the horizontal bands at the top of the radar record (see “A” in lower rendition) represents reflections from the lake’s surface and multiples.  The multiple, continuous horizontal bands across the top of the radar record are the result of antenna “ringing”.  Ringing is caused, in part, by an impedance mismatch between the antenna and the water (Sellmann et al., 1992).  Noise, associated with the antenna’s proximity to the boat, is another source of these multiple bands.  The first series of continuous, moderate to high amplitude, subsurface bands (see “B” in lower rendition) represents the lake bottom.  On this radar record, this interface varies in depth from about 60 to 170 cm).  A lower group of reflectors (see “C”) represents the base of the post-impoundment sediments and the contact with the original lake bottom materials.  Reflections from the original bottom sediments have higher signal amplitudes than reflections from the overlying, present lake-bottom.  Higher signal amplitudes suggest interfaces that separate more contrasting materials.  It is inferred from these dissimilar signal amplitudes that the recently deposited lake bottom materials are less dense, have higher moisture contents, and are most likely composed of organic and/or organic-mineral soil materials (organics will have higher moisture contents and therefore provide a less contrasting interface with the overlying water column).  The underlying original bottom materials have noticeably higher signal amplitudes and a more irregular topography than the overlying reflectors from the more recently deposited sediments.  A “double-return echo” from the lake bottom has been identified (see “D”) in the lower rendition.  This group of multiple reflectors is a form of noise and should be ignored.  Lake bottom multiples (see D in Figure 5) were observed on some radar records.  They represent secondary reflections from the lake bottom.  Multiples have the same shape as the lake bottom but occur at twice the travel time to the bottom reflection (Moorman, 2001).



Deeper Water Section
Less silt and organic carbon, Wassents



Shallow Water Section
More silt and organic carbon, Wassists



Black 
Moshannon 
Lake



2. Landscape 
Legacy



Wassent



Wassist



Wassent



Presenter
Presentation Notes
Point out comparison between uplands and lowlands





Upland Riparian
Subaqueous

Wassent

Wassent

Wassist



Upland Riparian Subaqueous

Wassent

Wassent

Wassist



Disturbance

Time  (years)

Soil stability Infiltration
capacity

THRESHOLD (short-term response)

Canopy cover

Jeff Herrick
USDA-ARS Jornada Experimental Range



Disturbance

Time  (years)

Soil stability

Canopy cover

Infiltration
capacity

THRESHOLD (long-term response?)
?

Jeff Herrick
USDA-ARS Jornada Experimental Range



Sylvan Grove, PA

2. Landscape 
Legacy

Presenter
Presentation Notes
Rill erosionCarbon change, sequestered in Fe oxidesSite remediation



Appropriate for State and 
Transition Modeling and 
Ecological Site Description?



AMD Surface Crusts







-Range Resouces



Current Landscape





Active Non Marcellus & Marcellus Shale Wells





Dust



3 Disturbance Components to Well Drilling
1. Land clearing
2. Road shaping
3. Pad Shaping
4. Removal and rehabilitation



3 weeks

Limestone cover rock

Native siltstone

Soil pH change



3 weeks







Staging area, 1.5 football fields could fit here.



4 m



Soil sealing



Water ferrying pond





Appropriate for State and 
Transition Modeling and 
Ecological Site Description?



Edge Effects



Landscape Change Study; 
Improvement of BMPS

 Carbon, 5 cm and 30 cm
 Infiltration
 Surface bulk density
 Penetration resistance
 Downslope hydrologic changes
 Avian population survey
 Forest fragmentation



Forest Fragmentation 
Assessment

Quantify Marcellus vs. 
Non Marcellus Disturbance

Soil
Change

Invasive 
Species

Avian 
Shifts

Hydrologic 
Disruption

A.

B.

C. BMP Improvement
Owner BMP Web 

Tracking Tool



Questions?
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