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Background and Motivation
● Agriculture accounts for 80% of water usage in the 

United States. Industrial farms in river basins are the 
most efficient at producing large crop yields, but this 
comes with an increased risk of runoff and pollutant 
dispersal (USDA, 2019).

● Insects, fish, and plants that depend on riparian 
areas and streams to survive tend to be indicator 
species that respond very poorly to nutrient 
imbalances, changes in pH, or toxins. Loss of these 
species greatly reduces the stability of ecosystems.

● Industrial agriculture poses a tremendous threat 
toward the health and biodiversity of riparian 
ecosystems, due to heavy use of fertilizers and 
pesticides.  Applying principles of sustainable 
agriculture to industrial practices may be a way to 
reduce these risks without significantly reducing 
short term crop yield (Rodale, 2021).

● We intend to evaluate how different agricultural 
practices influence the health of the organisms 
living in riparian ecosystems.

Hypothesis
We hypothesize that there is a significant difference between the 
health of streams and riparian ecosystems near organic farms and 
traditional farms.

Intended Analysis
● We intend to use a T-test to see if there is a 

significant difference between the data from our 
farm plots and the control.  If there is a significant 
difference, we will then do a secondary T-test to look 
for a correlation between our farm types and our 
indexed stream health.

● A statistically significant difference in the data would 
indicate that one method of farming is distinctly 
more damaging to local ecology than the other.
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Study Design
● This study will primarily consist of a series of 

observational studies followed by lab experiments. 
Expert interviews with farm owners  and agricultural 
scientists will be conducted to gain additional insight 
into farming processes.

● We have identified the independent variable as the 
location that the runoff is derived from (organic farm, 
traditional farm, or control). The dependent variable is 
stream health (based on our calculated stream health 
index)

● STEP 1: We plan to survey each individual farm that will 
be studied in order to determine what compounds are 
being used that may be leaching into the soil.

● STEP 2: We will observe the impact of different types 
of farming on riparian ecosystems by collecting 
quantitative data on biodiversity, nitrogen/phosphorus 
levels, and pH from each location. This data will be 
used to determine overall indexed stream health at 
each location. 

● STEP 3: We will systematically review our data (see 
Intended Analysis).

Greater Impact
Global requirements for food will continue to increase as 
populations expand, but this comes at the cost of pressure on 
environmental boundaries (Steffen et al.).  Reducing 
biogeochemical flows and other farm based pollutants is vital to 
ensuring the integrity of social needs for food and clean water 
in coming generations.  Methods to reduce environmental 
impact without severely reducing farm productivity are vital for 
ensuring the continued efficacy of farming.  Our data could 
serve as a key tenant in legislation banning the use of certain 
pesticides or fertilizers that are especially damaging, thereby 
guiding future agricultural policy towards sustainability.

This figure shows the relative extent of each stressor (% of stream length in disturbed 
condition) and its relative impact of aquatic macroinvertebrate health from riparian 
ecosystems in the Western United States. Nitrogen and phosphorus levels (from 
fertilizers) pose a major risk to macroinvertebrates in riparian ecosystems (Stoddard et. 
al, 2005)

The figure to the left shows 
how nitrogen leaches into 
the soil and accumulates in 
runoff from agricultural 
sources. As land-use 
intensifies, nitrogen 
pollution can become a 
major threat to riparian 
ecosystem health. Source: Haggerty and Campbell (2008) , 'Farming and the 

environment - Effects on soil and water'
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