The CRISPS Nitrate Issue

Assertion
The CRISPS report has been cited by some as demonstrating that the science regarding the role of nitrate in causing harm to springs is “inconclusive” and that, therefore, nitrate reduction projects are not necessary to restore springs. 

Response
Most importantly, it needs to be emphasized that the CRISPS research effort was not designed to address the issue of whether nitrate pollution (greater than .35 mg/l) causes unacceptable ecological harm to Florida’s springs. This determination was already made based on extensive scientific research and has been adopted by the state DEP and Florida Legislature. The CRISPS work accepted this premise and the research was designed to determine (1) whether nitrate reduction alone would be sufficient to restore Florida’s springs and (2) if not, what other factors need to be addressed.  In summary, the report concluded that nitrate reduction alone will not be sufficient and that other factors do need to be addressed.

Background
Some of the key supporting documentation for the determination that nitrate pollution causes unacceptable impacts to springs and the establishment of target nitrate concentrations are noted below:
1. Work done under contract to FDEP by researchers at Michigan State University and the University of Florida found higher growth rates of Lyngbya and Vaucheria (the two dominant forms of “nuisance” algae in many springs) at higher nitrate and phosphate concentrations in laboratory bioassays, and higher Vaucheria cover was seen in springs with higher nitrate concentrations (1). Work done by researchers at University of South Florida with Lyngbya in the Rainbow River also found significantly higher algal growth rate and biomass accrual at higher nitrate concentrations in laboratory experiments (2).
1. Work that SJRWMD did for the Pollutant Load Reduction Goal in the Wekiva springs and river in 2006 (3) showed good statistical relationships between nitrate concentrations and various measures of algal abundance (chlorophyll a, ash-free dry weight) and community productivity. Some of this was based on previous work by Rob Mattson on the Suwannee River, which is a heavily spring-influenced river. Follow-up work on the Wekiva River and other spring-run streams on the St. Johns River, done by a contractor for SJRWMD (GreenWater Laboratories; reference 4) looking at algae and water quality, also found statistically significant positive relationships between nitrate and algae.
1. [bookmark: _GoBack][bookmark: _Hlk510597404]There is a robust scientific literature linking elevated nitrate concentrations in flowing water ecosystems to higher algal abundance, particularly the filamentous nuisance species  (5).
1. Reviews of the scientific literature on nitrate toxicity indicated that concentrations above 2 mg/L could have chronic toxic effects on aquatic fauna (6, 7), and that toxic effects may even occur at lower concentrations. A number of springs in Florida exhibit nitrate concentrations at or above 2 mg/L.
1. The downstream export of nitrate to receiving waters could have ecological impacts as much or greater as those in the springs (8).





CRISPS Findings Regarding Nitrate 
The CRISPS research project was a complex scientific undertaking that yielded numerous individual findings – some of which may appear contradictory. As such, it is understandable that reviewing the report can be challenging and lead to misinterpretation. For example, it is true that some components investigated by Matt Cohen found weak to no relationships between nitrate concentrations in Silver Springs and various measures pertaining to the submerged plant communities (macrophytes and algae) in the Silver River, as follows: 

1) "In Alexander Springs Creek, where nitrate-N concentrations remain near background levels (0.05 mg NO3-N/L), and below those measured in the Silver River in the 1950s, GPP was slightly but not significantly higher and ER was slightly but not significantly lower than in Silver River." (p. ES-10)
2) "Spatial variation in algal cover was best explained by negative correlations with SAV cover (which suggests inhibition), distance downstream and surface water velocity." (p. ES-11) 
3) “Light availability was the dominant control on GPP.  Nutrient enrichment (N, P and Fe) yielded no significant effects on GPP in benthic chambers or algal growth rates on experimental tiles." (p. ES-11)

There may be multiple reasons for these results, including the fact that nitrate concentrations in Silver Springs have been elevated for over 50 years, so that any type of “nutrient effect” on the plant communities has now been confounded by the persistently high (and increasing) concentrations. 

It is also true that other components of the CRISPS research did find correlations between higher nitrate and increased undesirable algae, specifically: 

1) The “benthic box” work by Matt Cohen found somewhat higher abundance of algae in the higher nitrate treatments on clay tiles he suspended in the boxes (pp. 6-106 to 6-108 in the Final Report)
2) The mesocosm work at the Whitney Lab by Todd Osborne found significantly higher algal abundance on glass slides in the higher nitrate concentration treatments (pp. 7-37 to 7-38 in the Final Report)

Most tellingly, in the chapter that Matt Cohen wrote in the CRISPS report (Chapter 6), he specifically noted that “This [the CRISPS results] does not support rejecting the hypothesis that nutrient enrichment should be part of a broader springs protection strategy. Indeed, nutrient availability is both globally supported as a major control on autotroph structure, growth, and composition, and locally supported as a modest factor in these results.”

Conclusions
Nitrate is a major factor of concern for the health of Florida’s springs. Reducing it does not, however, represent the “silver bullet” that will unilaterally restore Florida’s springs.  Projects that will reduce nitrate concentrations such as wastewater treatment plant upgrades, septic-to-sewer conversions and limiting fertilizer application need to be continued and expanded. Additional measures, such as protecting and/or enhancing flows, aggressive invasive plant management, minimization of recreation impacts, reintroduction of grazers, etc. will need to be considered for implementation as well on a spring by spring basis.
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