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Implementation of nutrient management technologies for HABs control
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Project Overview

« Goal: Optimize the implementation of nutrient treatment technologies and
management practices
 What, where and when?

[ Partnership with state/local governments, private firms, and non-profit organizations ]
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Task 1: Technology/BMP Evaluation

Objective

Examine the effectiveness and sustainability of nutrient management technologies and practices J

Approaches

» Review existing assessment framework

» Stakeholder meetings

» Collect data for existing technologies and practices
» Perform metadata analysis

» Develop a user-friendly tool for assessment

| |

* An assessment framework for nutrient management
« A database for existing technologies and practices

» A spreadsheet tool with visual output for assessment
« Metadata analysis results
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Presentation Notes
Data Collection from Grey literature, Published literature, Project experiments for emerging technology, Stakeholder input


 
 



.
Task 1: Assessment Framework

Labor O&M requirement Removal efficiency

Maintenance complexity Scalability

Benefit and

Benefit and direct impact Technology readiness level

Direct Impact

Public acceptance Residual production

Social participation Effective cost

Treatment Wetland
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Presentation Notes
1. Indicator explanation:
A. Technological & Environmental: 
Removal efficiency – The percentage of the total amount of nutrient loading removed from nutrients received during the operation or monitoring time. 
Scalability – Scales that technology/practices can be implemented at. 
Technology readiness level – The readiness level of the technology/practice that is ready to be successfully implemented and operated in different conditions. 
Residual production – Residual production assesses whether the residuals are produced and how to handle them.
B. Economic:
Effective cost – total cost for removing per mass of nutrient during the life span of the system. Total cost includes capital, O&M cost, and the avoided benefit cost from recovered product, e.g., electricity, heat, and fertilizer. 
C. Social & Ecological:
Benefit and direct impact – benefit created and direct impact made for local community and ecosystem after implementing the nutrient management technology, including local employment, recreational value, endangered species, downstream water quality (exclude TN and TP), groundwater sources, and land utilization. 
Public acceptance – The acceptance level from the local community for nutrient management technology and practices. 
Social participation – The participation level of landowners/farmers to help conduct the nutrient management practices. 
D. Managerial:
Labor O&M requirement – time per activity required for routine maintenance actions.
Maintenance complexity – how complex the maintenance activities are. (5 levels-level points: low-5, low/moderate-4, moderate-3, moderate/high-2, and high-1; low: inspection; moderate: control, planting, replacement, and mowing; moderate/high: removal and cleaning; high: repair)
2. Results of treatment wetland target plot
Treatment wetland has the highest scores for scalability, technology readiness level, residual production (long-term residual accumulation – 50 years).
Higher score for the effective cost (passive system to save O&M cost).
More effort needs to be put for improving public acceptance (safety and nuisance issues), and social participation. 
The system requires the removal of the vegetation, which makes a lower maintenance complexity level points. 
Good score for the benefit and direct impact indicator: treatment wetland provides recreational and educational value for residents, and provides environmental habitats for ecosystem. 






Task 2: Roadmap for Emerging Technology Scale-up

Objective

Create and implement an appropriate approach to scale up selected emerging technologies and ]

evaluate their performance

Approaches

» Literature review

« Stakeholder meetings

» Partnership with technology vendors
« Field and laboratory scale testing

| |

« Roadmap with identified strategies for technology scale-up

« Capacity building for testing nutrient management solution through meaningful
partnerships and interactions

« Test two to three emerging nutrient management technologies
* Knowledge transfer
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Data Collection from Grey literature, Published literature, Project experiments for emerging technology, Stakeholder input


 
 



Task 2: Engaging Stakeholders: Lessons Learned
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Successful adoption of new technology
requires partnerships between local
municipalities, vendors, regulatory

agencies, and universities.

Local
Government

Private
Vendor

University

Public Outreach &
Potential Sites

Potential Products
& ldeas

Extensive Data

Capacity for Testing
Emerging Technology

Limited Data

Experience with
Commercialization &
Long-term Operation




Task 2: Projects and Partnership Mg-Modified Biochar

Bioretention

e Agriculture Runoff

Pre-Cast Biological Filter

e Urban Runoff

Aquatic Barrier 7
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Task 3: Watershed and Lake Modeling

Obijective

Develop hydro-ecological models of spatiotemporal changes in algae production

Approaches

!

» Review existing modeling frameworks

« Collect historical observed data and remote sensing data
* Develop watershed hydrology models

* Develop lake ecology model

\- Integrate two models to predict algae production

| |

« Well-calibrated hydrologic model for recent hydro-climatic conditions
* Well-calibrated hydrodynamic and water quality lake model

J

» Estimates of the effect of BMPs on nutrient load reduction and algae production

10
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Data Collection from Grey literature, Published literature, Project experiments for emerging technology, Stakeholder input
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Task 3: Watershed, Nutrient, and Lake Modeling

Lake model
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Task 3: Watershed, Nutrient, and Lake Modeling
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Task 3: Watershed, Nutrient, and Lake Modeling

Historical events

Insights into
interventions (e.g.
reducing 50% of
phosphorus and
nitrogen inputs
into the lake)
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Presentation Notes
The figures show Cyanobacteria concentration in the lake corresponding to two scenarios: 
- Historical simulations: By using the lake model, we can understand the main mechanism of agal blooms. For example, the three upper figure illustrates that algal blooms originate in the northern and western literal zones and then spread over the lake. Solutions focusing on surrounding catchments (to the blooming locations) should be considered.
- The lake model also provide us with a tool to test different management solutions and see how they impact on HABs. The three lower figure shows that if we can reduce 50% of phosphorus and nitrogen inputs into the lake, it will immediately reduce cyanobacteria concentration. In combination with long-term solutions for upstream catchments, we hope that HABs can be mitigated.
How to reduce phosphorus and nitrogen inputs? --> Move to the next slide


Task 4: BMP/ Technology Implementation Optimization
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Upper Kissimmee (UK) Case Study: Optimized Implementation
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Project Outputs to Date

* Developed and tested a new assessment framework with 10 indicators.
» Collected data on nutrient removal and cost for 45 BMPs.

* |dentified several innovative nutrient removal technologies to control
nutrients in urban and agricultural runoft.

* |dentified potential sites for pilot and full-scale investigations through
stakeholder meetings and field visits.

* Developed and calibrated/validated a coupled watershed and lake model.

* Developed a deterministic optimization model to optimize spatial
implementation of BMPs.

* Developed an optimization package to be used by others.

16
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/A /s Mauricio E. Arias
<.\l #Z Civil & Environmental Engineering
~. | mearias@usf.edu
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