The North River Sewage Spill and the NYHOPS Waterborne Pathogen Forecast Concept
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/ 1. Overview

Thanks to extensive sewage indicator sampling campaigns by Riverkeeper and city and state
government agencies, our understanding of sewage pollution risks in the Hudson is rapidly
iIncreasing. However, our ability to inform the public of events as they happen, or as forecasts, is
limited because observations of sewage indicators require one-day incubation periods. A useful
next step is to begin incorporating observations and CSO forecasts into hydrodynamic models,
enabling us to provide water quality nowcasts and forecasts for the region’s waterways and
swimming areas.

An interesting test case for this concept came last summer when a fire at the North River
Wastewater Treatment Plant in New York City disabled the facility and caused a 3-day sewage
spill. Here, New York City area observations of the sewage indicator microbe Enterococcus are
presented, and comparisons are made with real-time (un-tuned) test simulations made using
Qtevens ECOM, the model utilized for the New York Harbor Observing and Prediction System

4. Results: July 20-22
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2. Hydrodynamic and Pathogen Modeling
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K=ky + Kk +K; where:
Kq IS the rate coefficient for death in the dark; includes effects of temperature, salinity and predation
k. is the rate coefficient for death as mediated by irradiance 5 Conclusions and our Futu re Goal
K IS the rate coefficient for sedimentation loss

Ky = (Kpase + 0.006 * (Y%seawater)) * 0(T-20) where
0 is a dimensionless constant that describes the relationship between the rate coefficient and temperature (T)

 The event was captured with Riverkeeper, NYC-DEP and NJ-DEP boat survey data on every
day from July 21 through 28 — useful for future model adjustments and validation

* Tides dominated the transport, and the model showed that the tidal phase of sampling was

3 Pathogen Samphng Methods important to the resulting observed spatial distribution and cross-channel transport

 Model results suggest that daytime-only observations missed strong cross-channel transport

Sampling for pathogens was based on the fecal-indicating bacterium, Enterococcus. Surface water samples were events that occurred at the end of flood tides each evening

collected by hand from the Riverkeeper survey vessel, R. lan Fletcher, and processed on board. Enterococcus
concentration was determined using Enterolert media and Quanti- tray/2000 (IDEXX Laboratories). The trays were Our fuwre goal is to fund a broader project to refine the pathogen modeling and set up a real-time
incubated at 41 °Cfor 24 hours and counted using Enterolert’'s Most Probable Number (MPN) method based on total forecast system and webpage within NYHOPS that displays our nowcasts and forecasts. The
numbers of large and small positive wells per tray. Some samples were diluted to increase the upper detection limit oroject could also seek to expand experimental work associated with pathogen persistence in the

of the assay. The Enterococcus data shown here are part of a larger, on-going water-quality testing program on the . . . . .
HRE (study description and additional data available at hitp://www.riverkeeper.org). We gratefully acknowledge environment, a crucial aspect of the modeling etfort. As with the Stevens Storm Surge Warning

Riverkeeper, Captain John Lipscomb, and Rob Friedman for their cooperation in sample collection and processing. System (htip://stevens.edu/SSWS), it could have the capability to notify the public of water quality
\ problems at selected sites by text message and email. /




