A 2,400 acre industrial complex located in Ventura County, California, requires stormwater treatment for compliance with requirements established by the Los Angeles Regional Water Quality Control Board.  Past exceedances of the NPDES permit, specifically with respect to certain metals (iron, manganese, copper, mercury, lead) and organics (dioxins and volatile organic compounds - VOCs) have occurred given stringent permit limits in some cases equal or below current California drinking water standards (e.g., lead has a maximum containment level (MCL) of 15.0 (g/L while the permit establishes a limit of 5.2 (g/L – 34.7% of the MCL, manganese has a comparably low permit limit of 50 (g/L and dioxins a limit of 2.8 x 10-8 (g/L).  The presence of these constituents of concern (COCs) on the site's soil is a consequence of more than 50 years of extensive industrial activity mostly focused on fuel combustion research in rocket engines and engine components.

Initially, pilot testing of conventional rapid sand filtration, 1-(m cartridge/bag filters, granular activated carbon, and ion exchange was not successful, since the target COCs were found to attach strongly to particles smaller than 2 microns in diameter which passed through the filters. Additionally, these systems were challenged and unable to accommodate the widely variable flows and solids loading heavily dependent on storm intensities.  When other processes such as natural settling enhancement in retention ponds and coagulation/flocculation were incorporated into the treatment train, the constituents were successfully removed at levels that met or fell below the permit limits.  Consistent results were achieved, such as dioxin and total suspended solids concentrations at undetectable concentrations and target metals below permit limits. In addition, the system had a quick startup, the flexibility to handle highly variable flows and influent turbidities, and manageable operation for continuous 24/7 runs lasting for weeks.

The main objective of the treatment system was to provide a viable, innovative treatment process to augment the conventional filtration methods in order to consistently reduce the COC concentrations below NPDES limits. This goal was achieved, along with creating a treatment approach from the ground up that provided rapid installation, ease of operation, adequate performance for discontinuous operation, low chemical demand requirements, limited generation of waste products, and minimal production of potentially harmful by-products. 

