Potential to Promote the Growth of Golden Algae
“Construction of valley fills and other discharges authorized by DA Permit No. 199800436-3 (the Clean Water Act permit for the Spruce No 1 Mine) into Pigeonroost Branch and Oldhouse Branch as authorized will create in-stream conditions in or near Spruce Fork favorable to the growth of golden algae (Prymnesium parvum), which releases toxins that kill fish and other gillbreathing aquatic organisms.” Final Determination p 70
In the proposed determination, the EPA claimed that “Construction of valley fills and other discharges authorized by DA Permit No. 199800436-3 (the Clean Water Act permit for the Spruce No 1 Mine) into Pigeonroost Branch and Oldhouse Branch as authorized are likely to contribute to in stream conditions in or near Spruce Fork that may support the growth of golden algae (Pyrmnesium parvum).” Note how the wording has changed. In the recommended determination, the EPA uses equivocal language (“are likely” and “may support,” but in the final determination, the words have been strengthened (“will create” and “favorable” instream conditions), despite the absence of a new citation to research that would lend credence to the EPA’s newfound confidence in the likelihood of conditions of the Spruce No 1 Mine would favor the growth of Pyrmnesium parvum.
“P. parvum has also been associated with an extensive and severe aquatic life kill in the central Appalachians, in which thousands of fish, mussels and other aquatic organisms were destroyed in Dunkard Creek in West Virginia and Pennsylvania (Roelke et al.2010, Sager et al.2008). During September 2009, biologists reported observations of thousands of dead fish, mussels and salamanders in Dunkard Creek (Hambright 2010).” Final Determination p 70
The lead sentence is imprecise. It wasn’t the presence, or even the growth of P. parvum, that caused the “extensive and severe aquatic life kill.” Rather, it was a harmful algae bloom (HAB) that caused the “life kill.” Such a HAB is the result of runaway, geometric growth of organisms like P. parvum. Throughout this section, the EPA conflates the “growth” of P. parvum, with algae blooms (i.e., runaway growth), as if they are the same thing. They aren’t. “Growth” may be ubiquitous ( we don’t know yet whether or not P. parvum is an invasive species, or whether it has always been present and is simply the beneficiary of anthropogenic influences on waterways), and relatively harmless. 
The EPA is wrong to imply a comparison with Dunkard Creek incident. Harmful golden algae blooms are associated with high concentrations of salinity, among many other variables. Discharge from the Spruce No 1 Mine would increase salinity. Therefore, the EPA argues, the Spruce No 1 Mine project increases the risk of algae blooms. But Dunkard Creek had a conductivity value of over 25,000 μS/cm in the area of the bloom; by contrast, the EPA “predicts that average conductivity in Spruce Fork downstream of Seng Camp Creek could increase from 552 μS/cm pre-mining to 748 μS/cm post-mining and maximum conductivity could increase from 960 μS/cm pre-mining to 1228 μS/cm post-mining.”  Final Determination p 60
 “The factors that are most closely associated with supporting growth of P. parvum are believed to be: 
· Proximity to a known source of Prymnesium parvum.
· TDS in high enough concentrations to support P. parvum (estimated to be between 500 and 1000 mg/L (conductivity 714-1428 μS/cm).
· Nutrients in concentrations high enough to initiate a bloom of P. parvum (Baker et al. 2009)
· pH greater than 6.5. Risk increases with increasing pH (Baker et al. 2009).
· Areas of habitat that are pooled (large beaver dams, natural residual pools, or manmade ponds)

EPA believes that the Spruce No. 1 Mine will increase the probability that all five factors are met within the Headwaters Spruce Fork sub-watershed, as outlined below.”

The EPA offers no citations to support these “factor[s]…closely associated with supporting growth of P. parvum.” The peer reviewed literature offers different “factors.” According to Roelke et al (2011), “Many factors likely contribute to P. parvum bloom formation. They include production of chemicals toxic to grazers (Grane´li and Johansson, 2003; Tillmann, 2003; Barreiro et al., 2005; Michaloudi et al., 2009; Brooks et al., 2010), use of alternative energy and nutrient sources through mixotrophy and saprophytic nourishment (Nygaard and Tobiesen, 1993; Skovgaard and Hansen, 2003; Lindehoff et al., 2009), suppression of competitors through allelopathy (Fistarol et al., 2003, 2005; Grane´li and Johansson, 2003; Roelke et al., 2007a; Errera et al., 2008) and resistance to the allelopathic effects of other algae (Suikkanen et al., 2004; Tillmann et al., 2007).” 

Moreover, first “factor” is wrong. According to Hambright et al (2010), “Prymnesium may not be invasive at all, but simply has shifted from being a rare to a dominant member of the plankton following environmental changes (Countway et al., 2005).” As such, we don’t know if “proximity to source” is a “factor…closely associated with supporting growth of P. parvum,” because it might have always been present. 

These “factors” seem tailor made for surface coal mining. 


