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Tributary Water Data

Appropriate
Monitoring Sites

Supporting Data

Study design to answer
“How effective are agricultural

management practices at reducing
nutrients from nonpoint sources at the

watershed scale?”



The Right Tributary Water-
Quality Data

• Phosphorus and streamflow data

• Data for both small (<50 sq miles) and large
(>1,000 sq miles) watershed scales

• Sampling frequency

• Duration of monitoring



The Right Sampling Frequency

• Sampling frequency must
capture the full range of
hydrological conditions
within the watershed for
accurate load estimates

• Minimum sampling =
12 monthly + 12 events
per year



The Right Monitoring Duration
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Minimum years of monthly
sampling to detect change in TP
load based on power analysis of

Lake Erie tributaries

• Monitoring duration depends on
magnitude of water-quality
change and variability

• 40% phosphorus load reduction
can be detected within 10 years

• 10% phosphorus load reductions
projected using current AMP
implementation rates

What does it mean?
• Plan for at least 10 years of

monitoring
• Maximize AMPs within monitored

watersheds to minimize time to
detect change

AMP = Agricultural management practice



How Many Monitoring Sites Have
Data for Total Phosphorus?

Answer: 1,890 sites



How many of the 1,890 monitoring
sites meet the study criteria?

Answer: 15 sites



Large Watersheds:
Right Data in the Right Places



Small Watersheds:
A Mix of Sampling Frequencies



Who is monitoring?

• Heidelberg University

• U.S. Geological Survey

• USDA, Agricultural Research Service

• NOAA, National Estuarine Research Reserve

• Ohio Environmental Protection Agency



Small Watersheds:
Right Data But Not in the Right Places



Right Supporting Information



Recommendations:
Right Water Data in the

Right Places

• Add small watershed monitoring sites and
conservation incentive areas in high priority
watersheds.

• Identify modifications to water monitoring
and conservation incentive programs that
provide the most efficient use of small
watershed monitoring resources.

• Sample for a minimum of ten years after new
practices are installed.



Recommendations:
Right Supporting Information

• Increase the use of agricultural management
practices to generate reductions that can be
detected through monitoring

• Ensure access to management practice
implementation and land use data

• A coordinating entity should lead a collaborative
planning process enlisting both water monitoring
and agriculture organizations



Study Recommendations

Increase and maintain
water monitoring

Maximize
management practice

implementation

Collect and share
implementation and

land use data

Collaboration
and

Coordination
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