Introduction : Stephen M. Suau, PE.




Context:




State of Florida — Nutrient Criteria
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South Florida

West Central Region Numeric Nutrient Criteria for Freshwater Streams:
Total Nitrogen = 1.65 mg/L
Total Phosphorus = 0.49 mg/L

Peninsula Region Numeric Nutrient Criteria for Freshwater Streams:
Total Nitrogen = 1.54 mg/L
Total Phosphorus = 0.12 mg/L

Narrative Numeric Criteria:

The discharge of nutrients shall continue to be limited as needed to prevent
violations of other standards contained in this chapter. Man-induced
nutrient enrichment (total nitrogen or total phosphorus) shall be
considered degradation in relation to the provisions of Rules 62-302.300,
62-302.700, and 62-4.242, F.A.C. In no case shall nutrient concentrations
of a body of water be altered so as to cause an imbalance in natural
populations of aquatic flora or fauna.




Phosphorus & Geology
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Nitrogen & the Nitrogen Cycle

Dentrification
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Nitrogen Like Water,
Nitrogen can exist as a gas,
liquid, or solid

And like the watexr
hydrologic cycle, there is a
natural nitrogen cycle
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Presenter
Presentation Notes
When Total Nitrogen is measured it includes: Organic Nitrogen, Ammonia Nitrogen, Nitrite, and Nitrate.  Ammonia, Nitrite and Nitrate are inorganic and soluble.  Unlike organic nitrogen, they are bioavailable or instant food for plants and algae.  They occur naturally in small amounts but nitrate in particular can be increased by fertilizer and wastewater by-products. 


The Green Revolution : Haber-Bosch

Globally, these “new” reactive N sources
are increasing rapidly!

Production of the Reactive Nitrogen

Ron Nielsen, http://fhome.iprimus.com.au/nielsens
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Water Quality Trends

Removal Efficiency (%)
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Since 1995, the Florida recognized
nutrient levels were increasing in
natural waterways causing them to be
impaired and that stormwater systems

(i.e. ponds) were not as effective as
presumed in reducing nitrogen and
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Figure 13.3 Removal Efficiency of Total Nitrogen in Wet Detention Ponds

as a Function of Residence Time

embarked on a decade long process to
update the stormwater treatment
criteria to better reduce nutrients.



Water Quality Trends

The List of Waters Impaired (primarily nutrients) continues to grow.

Nitrogen in many of our Bays has been trending upward over the
past 2 decades resulting in:

* increasing seagrass loss
* macro algae

* harmful algae blooms
* manatee fatalities




Potential Land-Based Sources of Nitrate from Human Activity

1. Non-AWT municipal reclaimed
wastewater

2. Municipal biosolids

3. On-site wastewater treatment and
disposal systems (OWTDS) effluent

4. Chemical Fertilizer

5. Is there anything we are missing?



Presenter
Presentation Notes
Nitrate occurs naturally in small amounts but can be increased by fertilizer and wastewater by-products. 


Urban Landscape Changes : Reverse Succession

Fungi dominated to Bacteria dominate : Aerobic to Anaerobic : Ammonium Nitrogen to Nitrate Nitrogen

General trends for Plants: Increase sire, life spon and growth rate, increasing primany produciion;
leoding to decrease in biomets furnover and incremee in rESource-wEe infensiry.
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Some prominent variations through ecological succession, inspired by 'Plant Succession' illustration in Ingham and Rollins (2011, p. 30; Snow, 2020).



Hatchett Creek (HAT-1) Dissolved Inorganic Nitrogen - 27%

Hatchett Creek (HAT-1) : Nitrogen
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Deer Prairie Creek (DPS) Dissolved Inorganic Nitrogen - 7%

Concentration (mg/L)

Deer Prairie Creek (DPS) : Nitrogen
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Can indigenous Soil Biology be salvaged & beneficially reused?




Organic Carbon : Passive Nutrient Reduction Media

Placed in an anaerobic environment, wood chips or
sawdust are carbon sources that act as a host for the
natural bacteria that facilitates denitrification
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Organic Carbon : Passive Nutrient Reduction Media

Biochar is produced by heating
organic material with limited or no
oxygen.

The resulting media is stable
carbon/charcoal that can be used as a
soil amendment and MAY BE effective
in capturing phosphorus and
denitrification.
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Organic Carbon : Passive Nutrient Reduction Media
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« Groundwater intercepted = 84,000 L d-'at 5-9 mg L-' Nitrate-N
« Nitrate-N removal rate= 3.2+ 1.9 g N m-3d-
- Conservative longevity of wall = 15 years

Amortized cost per kilogram of Nitrate-N removed = $0.79 ($0.36/1b)




Lakewood Ranch - Braden River Utilities (BRU)
Passive Nutrient Reduction Pilot Project

BRU, with cooperative funding assistance from
SWFWMD as implemented a passive nutrient
reduction pilot project with the objective of reducing
S nitrogen and phosphorus concentrations in up to 1
Watér Storage | mgd of Manatees County’s reclaimed water to meet
Fand AWT standards using various organic carbon medias.

ﬁ’;‘g:"”;’ N - (| *  99% reduction in NITRATE concentrations at
n | system outfalls

Station "

~ Reclaimed Water
Treatment Area

CriLs caLs * $42.25/LB Nitrate Reduced/Year (52.11/LB
Nitrate Reduced IF 20-year life)




Palmer Ranch - Prestancia
Subsurface Denitrification System (9/20 - 9/21)

On 9/15/20, two subsurface denitrification systems (SDS),
consisting of 6 cubic yards (162 cubic feet)each of Nitrex™
media were installed at the bottom of the 2.36 acre reclaimed
wastewater storage pond.

The SDS consists of gabion baskets filled with Nitrex™ and an
internal perforated PVC pipe system. A 4,400 gph rated pump is
included to cycle the pond water through each of the SDS.
Together, the rated capacity of the circulation pumps is 211,200
gallons per day. Conservatively assuming a pond depth of 8 feet,
the pond recycling time is estimated as 29 days or approximately
1 month.

74% reduction in NITRATE concentrations

$17.03/LB TN Reduced/Year ($0.85/LB TN Reduced IF 20-year
life)
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Presentation Notes
Prestancia is a 550-acre community with a golf course with over a dozen separate residential areas.  They receive reclaimed water from Sarasota County’s Central County Utilities (CCU) Wastewater Treatment Facility (WWTF).
Lab reports received from Sarasota County for their CCU WWTF indicates that the average percentage of Total Nitrogen that is in the form of nitrate, for the period of evaluation, was 85%.




Gaging Cost-Effectiveness for Investments in Nutrient Reduction

July 2019

Comparison of Nutrient Reduction Costs between .

Stormwater BMPs and AWT Facilities C F I P rocess OVE rview
Briefing Paper Prepared by the Florida Stormwater Association METRICS FOR RANKING COST EFFECTIVENESS
— : Water Quallty Projects
Comparative Life Cycle Costs of Nutrient Removal (cost/Ib of pollutant removed)
for Stormwater BMPs & Wastewater AWT Projects in Florida projectType high Medhim Low
Treatment Type Total |\ Total 1! TP Number Total Nitrogen (cost/lb) <176 24176 < $475 55475
Average Nutrient Removal | | Nitrogen Phosphorus | Min | Max | Min | Max | of Projects Total Phosphorus (costlb) | | <5149 251498 < $4152 284152
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Florida Stormwater Association, October 2017




Broad Applications of Passive Nutrient Reduction Systems
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. DR Recommendations




General Recommendations




Thank You
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