
Reducing Pollution from Agriculture 
in the Delaware River Watershed 



THE PROBLEM 
Maxatawny, Berks Co., February 15, 2018 
Schaefer Run -> Little Lehigh Creek -> Lehigh River -> Delaware River

Agricultural contribution to 
water quality impairment:
• Sediment 
• Pesticides
• Fertilizers

Agriculture comprises the 
greatest land-use category in 

the DRW
– 26%



THE PROBLEM 

EPA maximum contaminant level (MCL) – 3 ppb

FARMING SYSTEMS TRIAL, LYSIMETER DATA, 2017



THE PROBLEM 
Glyphosate and it’s 
derivative AMPA
- High frequency in most 

water samples
- Even falling out of the sky 

(precipitation)

From USGS Survey across the United States

Battaglin, W.A., Meyer, M.T., Kuivila, K.M., and Dietze, J.E., 2014, Glyphosate and its 
degradation product AMPA occur frequently and widely in U.S. soils, surface water, 
groundwater, and precipitation: Journal of the American Water Resources 
Association, v. 50, no. 2, p. 275-290, doi:10.1111/jawr.12159

http://dx.doi.org/10.1111/jawr.12159


SOLUTIONS - RIPARIAN BUFFERS
Forest Buffers combined with Level-Spreaders can remove 10-50% 
of nutrients and sediment in field runoff

Ag Fields

Level-Spreader

Riparian
Forest Buffer

50-90% of pollutants still 
reaching the stream



SOLUTIONS – COVER CROPS 

Multi-Species Mixtures: 
Crimson clover, cereal rye, 

hairy vetch, etc





SOLUTIONS – REGENERATIVE AGRICULTURE 
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SOLUTIONS – REGENERATIVE AGRICULTURE 

1981-2014 Soil Organic Matter (SOM) Averages

SOM feeds soil biology -> biology builds SOM -> SOM holds water and nutrients



Soil biology builds soil structure,

Soil structure increases water infiltration

– Greater percentage of water stable 
aggregates in organic (left)
• More microbes 

• More glomalin

Deep Cores: 
Left-Organic  
Right-Conventional

Organic Conventional

SOLUTIONS – REGENERATIVE AGRICULTURE 



Water Use Efficiency

Conventional Organic

Wheat fields at Rodale Institute’s Farming Systems Trial 

SOLUTIONS – REGENERATIVE AGRICULTURE 



Agroecosystem Resilience

1988 and 1999 – 5 drought years 

Corn Yields:  31% higher in 
organic 

Soybean Yields: 100% higher in 
organic

Organic Conventional 

1995 Drought – 13 inches of rainfall 

SOLUTIONS – REGENERATIVE AGRICULTURE 



2016 Corn Yields – Bushels per acre

SOLUTIONS – REGENERATIVE AGRICULTURE 

Revenues:

$388.5 $479.5 $1,460

$1,809

$1,593



Farming Systems Trial Carbon Data

SOLUTIONS – REGENERATIVE AGRICULTURE 

Several studies showing the same result – greater levels of carbon at surface 
and deeper depths in the organic systems 

Littrell, Jagadamma, Omondi, Xu 2018 



Farming Systems Trial Carbon Data

SOLUTIONS – REGENERATIVE AGRICULTURE 

Carbon associated with soil microbes

Littrell, Jagadamma, Omondi, Xu 2018 



Farming Systems Trial Soil Moisture Data

SOLUTIONS – REGENERATIVE AGRICULTURE 

Carbon holds more water, more water is available for plants

Littrell, Jagadamma, Omondi, Xu 2018 
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SOLUTIONS – REGENERATIVE AGRICULTURE 

Organic No-till
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