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Penn State’s 1950’s Environmental Problem:
A National Problem

 Discharge of secondary effluent to Thompson Run and 
tributaries of Spring Creek. 

 World class trout stream, cold-water fishery.

 Stimulation of aquatic plants by nutrients.

 Eutrophication and diurnal depletion of O2 resulting fish kills.

 Cyanide release from research lab-extensive fish kill.

 University growth: 1000 to 1500 new students/yr.







President Eric Walker and Vice-president E.F. Osborn 
Campus-wide suggestions (Fall 1961)

 Up-grade sewage treatment plant.

 Bypass Spring Creek to confluence with N. Bald Eagle Creek.

 Discharge effluent into Scotia ore pits for N and P removal.

 Deep well injection into Gatesburg Formation.

 Restrict campus enrollment to 25,000 (presently >44,000).

 Students should help “harvest” aquatic plants.

 Land reclamation.



Waste Water Reuse Committee Established 1961-62

 M.A. Farrell, College of Agriculture, Chairman
 H. Chisman/W.E. Sopper, Forestry/Forest Hydrology
 R. Cone, Microbiology
 E.E. Cooper, Fisheries
 R. Butler, Wildlife
 L.T. Krdos, Soil Physics
 R.A. Kuntz/J.B. Nesbitt, Sanitary Engineering
 E.A. Myers, Agricultural Engineering
 R.R. Parizek, Hydrogeology
 T.B. Keen/L.A. Nieman, Office of Physical Plant



Development of Waste Water Renovation and Conservation 
Cycle Concept

 Feasibility of year-round disposal of sewage effluent on land.

 Degree of renovation of sewage effluent by biological, chemical and 
mechanical processes in soil.

 Extent of conservation of water returned to groundwater.

 Effect of applied effluent on soils, crops and wildlife.









Findings 1963 -1967 Routine Operation 1983 – Present

 Penn State’s facility is the only one permitted in Pennsylvania that 
allows year-round irrigation without required storage

 2 inches/week application rate is optimum

 Nutrients removed year-round during infiltration and overland flow

 Nutrients removed within wetlands



Findings 1963 -1967 Routine Operation 1983 – Present
(Continued)

 Nearly one billion gallons of potable water is added to groundwater 
annually

 On-site groundwater nitrates are now maintained below 8 mg/l

 Hundreds of feet of precipitation and effluent have successfully passed 
through the soil profile since 1983

 Biomass removal is necessary to allow year-round irrigation

 Detention depressions are necessary to prevent winter runoff

 Forested borders are desirable



Findings 1963 -1967 Routine Operation 1983 – Present 
(Continued)

 Dedicated management group is needed for successive year-round 
operation

 The Living Filter presents education, outreach, and research 
opportunities

 Lands serve multiple uses (e.g., wastewater treatment and recharge, 
farming, forestry, wildlife, hiking, hunting)

 Some pharmaceuticals and healthcare products are present in trace 
concentrations



Research Design

 Site selection
 Series of treatment ponds.
 Crop selection.
 Effluent application rates

 1-,2-,4- and 6 inches /week
 Growing and non-growing season.

 Monitoring program
 Agricultural
 Unsaturated zone
 Saturated zone
 Wildlife

 Compliance monitoring
 Public information meetings



Site Selection

 Thick residual soils

 Favorable infiltration and drainage characteristics

 Upland setting underlain by limestone/dolomite

 Detention depressions reduces stormwater runoff

 Deep water table

 Forest borders

 Remote from wells, springs
and homes



(Parizek and Chin, 2003)





Site Characterization

 Soil map/ test pits
 Detailed geologic mapping (first up-grade since 1936)
 Split spoon soil sampling to bedrock
 Diamond cores bedrock to water table
 Seismic geophysical surveys
 Regolith thickness

 Water table map (perched/regional) (first map Central Pennsylvania)
 First use of fracture traces and lineaments to define
 Soil thickness
 Bedrock permeability
 Groundwater exploration
 Location of monitoring wells
 Risk of sinkholes and foundation stability



(Parizek et al., 1967)



(Parizek and Chin, 2003)



(Parizek et al., 1967)







(Parizek, 1973)



Water Monitoring Program

 On-site
 Weather station

 Uniformity coefficient, sprinkler heads

 Pan lysimeters

 Trench lysimeters

 Throughfall rain gage

 Soil moisture content (neutron logging)

 Sandpoint wells (perched groundwater)

 Pressure vacuum lysimeters (first modification to allow deep samples)



(Parizek et al., 1967)







(Parizek, 1973)





(Parizek et al., 1967)



(Parizek, 1973)





Water Monitoring Program

 Off-site
 Inventory of 71 domestic, farm and public water supplies

 Monthly water quality monitoring of 56 wells and springs

 Analysis provided by independent DEP approved laboratory

 Data provided to property owners following each sampling

 Data provided to Pennsylvania Department of Health, later Pennsylvania 
Department of Environmental Resources



(Parizek et al., 1967)





Findings 1963-1967 Routine Operation 1983-Present

 Effluent can be applied in winter
 Furrows
 Perforated pipe
 Sprinklers
 Topography too uneven for overland flow

 Design rate 2 inches/week
 Agricultural crops showed favorable growth and nutrient up-take 

responses.
 No till and limited till beneficial
 Biomass must be removed to maintain <10 mg/l groundwater target
 Forest growth responses variable
 Young  water tolerant trees  favorable
 Red Pine and other dryland species decline

 NO3 can be maintained at 10 mg/l at 120 cm given winter rest









(W. Sopper)





(Waste Water Management Committee, 2013)





(Waste Water Management Committee, 2013)



















(Parizek and Chin, 2003)



(Parizek and Chin, 2003)



(Parizek and Chin, 2003)



(Parizek and Chin, 2003)





(Parizek and Chin, 2003)



(Parizek and Chin, 2003)



(Parizek and Chin, 2003)



(Parizek and Chin, 2003)



(Parizek and Chin, 2003)



(Chin, 1996)
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Findings 1963 -1967 Routine Operation 1983 – Present 
(Continued)

 Recharge rates vary with application rates, duration, and weather

 Growing Season

 1 – inch/ week

 2- inch/week

 Year round

 2 – inches/week


