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KEY FINDINGS:

· Zinc is a key pollutant in highway runoff in suburban USA; the principle source is rubber tire powder, from tire wear on roads.  Zinc is also the primary pollutant of concern from playing fields made with a tire crumb surface.  Other secondary pollutants such as lead, cadmium, selenium, and PAHs leach out of tire crumb fields.

· One could argue that the laboratory data we cite is not applicable because zinc concentration in leachate is highest from rubber crumb surfaces when initially exposed to water, and that it would drop after multiple rain events. 

· However, each time the field is maintained by application of fresh material, concentrations will increase in leachate from the next rain event.  Key information is the frequency and rate of replenishment with fresh crumbs.  At a synthetic field in Westport, replacement crumbs are kept in a large bin and routinely applied; it is incorrect to assume negligible maintenance as in the EPONA position paper. 

· Weathering of the tire crumbs, accelerated by use, will continually to expose fresh surfaces, forming rubber powder with a much greater surface area and a higher zinc leaching rate per unit weight than the larger granules.  Warm temperatures, freeze-thaw conditions, or any applied fungicides or algaecides would all accelerate weathering.

· Tire powder and fine particles can be expected to leach through the layer of stone screenings into the processed aggregate, where it will steep in shallow standing water, sometimes for extending periods (multiple days) before exiting via the perimeter collectors, reaching very warm temperatures in the summer season.  Warm temperatures result in greater zinc releases, shown in the higher concentrations in the extraction done at 49oC (Baron Consulting Co.) than the testing at ambient temperatures by the CT Experiment Station. (Acceleration of chemical reactions as a function of temperature is a widespread phenomenon).  Anaerobic conditions in the water stored below ground would also accelerate release.

· It is expected that temperatures would reach 49oC during the summer months at and just below the surface of the infill tire crumb.  Baking by the sun and continual use for days on end followed by a storm event would potentially release concentrations similar to those simulated under laboratory conditions.

· Weathered fine particles over time, can be expected to reduce permeability of the stone screenings, such that saturation and brief ponding can also be expected at the surface of the synthetic turf, also increasing rate of release of zinc and other compounds.  Wetter conditions at the surface would increase the likelihood of algal and fungal growth, which could necessitate pesticide application, and would decrease the quality of the playing surface. 

· If algaecides and fungicides are applied, their potential toxicity to the brook should also be evaluated.  Because half lives of most pesticides are multiple weeks or months, brief holding in the aggregate would not allow time for breakdown.

· Tire crumb material not only leaves the field as leachate and powder, but also as crumbs carried off the field in shoe cleats.  There is a high likelihood that it will be washed into Browns Brook via catchbasins.   Granular foam material and small pieces of plastic debris is widely known as a hazard to aquatic life, because it is inadvertently eaten by fish, birds, and invertebrates.  As a semi-buoyant material, with a specific density close to that of water (it is variable based on in-house testing) it appears like suspended food particles, and would also be readily washed into the stream.  

· Many hydrocarbon breakdown products, such as those found associated with crumb rubber, are more toxic that the larger molecular weight parent compounds. 

· A playing field made of soil and live turf can readily be maintained with slow release fertilizers and without pesticides, such that it poses no hazard to downstream regulated resources.  There is now a cadre of landscapers trained in these techniques, effective even for high usage fields; in New England many are trained in workshops given by the Society for Ecological Landscaping, out of Massachusetts.  The Town of Cheshire was in the forefront of this trend, and is very pleased with results.  This would be a lower-impact alternative, with substantially less impact. We are also concerned with impacts to Browns Brook from fertilizer and pesticide releases from the proposed athletic fields on the other side of the site, to be conventionally maintained, because there is no proposed treatment system for runoff and leachate, apart from level spreaders/infiltrators, which do not allow for plant uptake and many microbiological processes to occur. 

· A soil and turf field generates oxygen, and effectively cleanses pollution from atmospheric fallout, particularly nitrogen, whereas an artificial turf field is effectively an impervious surface.  It is not widely realized how much nitrogen falls from the sky; N concentration in roof runoff is 2.1 mg/l.   

· The applicant should have included an above-ground primary treatement system, as recommended by the CT DEP’s Stormwater Quality Manual, specifically designed and sized to treat the known contaminants.  Apart from such a BMP we can predict a significant impact upon the downgradient resource, namely Browns Brook.

· It should be noted that the watershed of Browns Brook above the discharge from the proposed athletic field is roughly 500 acres, not a low gradient stream section of many square miles with high dilution capability.  Additionally the watershed is characterized by till soils, including many formed on compact till, which are not known as a source of large amount of water, particularly during the summer months.  Thus, during low flow summer months, when leaching of zinc and other contaminants is the highest, dilution in the brook is minimal.

· Also, since there are no intervening soils between the athletic field and Brown’s brook, PAHs, which are generally attenuated in soils, and which are toxic and extremely low concentrations, will reach the stream water.
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