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Purpose
The purpose of this document is to act as a report on the monthly hydrographic and bacteriological sampling conducted from the New York City Battery to Peekskill NY between September 2006 and September 2007.  The information contained in this report is intended to provide preliminary information about the to sampling locations and analyses performed.  At the time of this report the data has not yet been interpreted. Additional analyses and reports will follow. 

Fieldwork and Sample collection
Monthly cruises were conducted on the Hudson Riverkeepers RV Fletcher to collect samples from the Hudson River from September 2006 to November 2007. The areas sampled include Nyack, NY to the New York City Battery and from Piermont, NY to Peekskill NY.  The sampling program was scheduled based on boat availability and can be considered a random sampling of tidal state and weather patterns. Twenty-seven stations were sampled approximately once a month.  The sampling stations are listed in Table I along with latitude and longitude.  Sampling stations have been clustered for the purpose of analysis into southern and northern groups (Figure 1A).  Southern stations occur between the New York City Battery and the George Washington Bridge (Figure 1B).  Northern stations occur between Peekskill, NY and Yonkers, NY (Figure 1C).  Stations have been further classified as occurring in the “Mid-Channel” of the River, in a “Tributary” (such as the Sawmill River), in a “User Area” (such as a boat launch, public pier, or swimming beach), or in a wastewater treatment “Outfall” (Table I). Together these sites reflect the patchiness of this complex environment and are designed to detect both background and extreme sewage loading conditions.  

This pilot water quality monitoring and assessment program utilized a combination of continuous measurements from a surface water sampling sensor system and analysis of discrete surface water samples.  All water samples were collected from a depth below surface of approximately 10-20 cm. 
Discrete samples
Enterococcus MPN counts- Enterococcus is a genus of Gram positive, facultative anaerobic, lactic acid bacteria.  Enterococcus is a commonly used indicator of water quality and sewage contamination due to its abundance in human sewage, correlation with many human pathogens and low abundance in sewage free environments.  Enumeration is based upon a Most Probable Number (MPN) plate counting method utilized by the EPA for water quality assessment and counts are reported as colonies (or cells) per 100 ml of water.  Using protocol 1600, water samples were collected, filtered, and incubated on selective media for 24 hours followed by enumeration of Enterococcus colonies. In the laboratory three replicate samples were filtered from each station.  After 24 hours of incubation at 41o C, Enterococcus was be enumerated and recorded for later analysis.   

Inorganic nutrient samples- (NH4, NO2, NO3). Water samples (40ml) were collected and immediately filtered using a 0.2 (m sterivex filter.  Filtrate was stored in stored on ice until return to the laboratory and then frozen until analysis. Analyses for inorganic nutrients are being conducted in the laboratory of Raymond Sambrotto at LDEO.
Collection of samples for DNA/RNA analyses:  For a subset of the discrete sampling locations, approximately one liter of surface water was filtered using a 0.2 (m sterivex filter and immediately stored in liquid nitrogen.  Once returned to the laboratory samples were transferred to a -80 degree Celsius freezer until further analysis was performed.  
Collection of samples for HPLC analyses.  On two dates (9/6/07 and 11/1/07) water pigment samples were collected for HPLC analyses from a subset of the discrete sampling stations.  Between 100 and 200 ml of surface water was passed through a GFF filter using positive pressure.  The GFF was transferred to a cryovial and immediately stored in liquid nitrogen. Once returned to the laboratory samples were transferred to a -80 degree Celsius freezer until shipment to the Horn Point Lab for further analysis.  

Continuous Underway measurements:

Using the continuous surface sampling system oxygen, temperature, salinity, turbidity and chlorophyll were measured every three minutes using a HACH hydrolab sensor system.  This sensor system has been modified to continuously circulate surface water (collection depth of approximately 10-20 cm below surface) through the sensor’s flow cell using silicone tubing and a peristaltic pump providing a flow rate of approximately 4 liters per minute. The sensor package information was recorded to a data logger along with GPS position for subsequent downloading and analysis.

On two dates (9/6/07 and 11/1/07) the Advanced Laser Fluorometer (ALF) conducted continuous underway measurements of Chl-a, phycobiliprotein and CDOM fluorescence in addition to the above sampling. The data are available upon request.  
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Figure 1B
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Figure 1C
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Table 1

Existing Hudson River Stations 2007

	Station
	Location
	Type
	Latitude
	Longitude

	HA2
	Harlem River-Wash. Ave
	User Pt
	N 40 50'45.1"
	W 73 55'41.1"

	HA1
	Harlem River- Willis Ave
	User Pt
	N 40 48'10.7"
	W 73 55'43.1"

	NT2
	Newtown- Met Ave
	Tributary
	N 40 42'53.3"
	W 73 55'53.0" 

	NT1
	Newtown- Dutch Kills
	Tributary
	N 40 44'14.7"
	W 73 56'49.6"

	ER2
	East River- E. of R Island 
	Mid-channel
	N 40 45'17.2"
	W 73 57'11.8"

	ER1
	East River- Marine Av.
	Mid-channel
	N 40 44'05.5"
	W 73 58'03.3"

	GO1
	Gowanus- 9th Ave
	Tributary
	N 40 40'25.0"
	W 73 59'48.8"

	BC
	Buttermilk Channel
	Mid-channel
	N 40 41'21.8"
	W 74 00'34.0"

	HD1
	Battery mid-channel
	Mid-channel
	N 40 41'59.0"
	W 74 01'30.5"

	HD2
	Linc Tunnel- Pier 76
	User Pt
	N 40 45'33.8"
	W 74 00'27.1"

	HD3
	79th St mid-channel
	Mid-channel
	N 40 47'16.6"
	W 73 59'34.0"

	HD4
	125th St. Outfall
	Outfall
	N 40 49'35.7"
	W 73 57'27.8"

	HD5
	GW Bridge mid-channel
	Mid-channel
	N 40 50'55.7"
	W 73 56'59.7"

	HD6
	Yonkers Outfall
	Outfall
	N 40 55'04.1"
	W 73 54'38.8"

	HD7
	Sawmill Creek-Hudson
	Tributary
	N 40 56'11.2"
	W 73 54'15.6"

	HD8
	Yonkers mid-channel
	Mid-channel
	N 40 56'18.0"
	W 73 54'37.2"

	HD9
	Piermont Outfall
	Outfall
	N 41 02'29.3"
	W 73 53'43.2"

	HD10
	Piermont Pier
	User Pt
	N 41 02'35.6"
	W 73 53'44.5"

	HD11
	North Tappan mid-channel
	Mid-channel
	N 41 04'59.2"
	W 73 53'00.5"

	HD12
	Petersons mid-channel
	Mid-channel
	N 41 07'24.2"
	W 73 52'42.1"

	HD13
	Ossining – launch
	User Pt
	N 41 09'06.6"
	W 73 52'30.3"

	HD14
	Croton Pt Beach
	User Pt
	N 41 11'23.1"
	W 73 53'41.1"

	HD15
	N. Hudson mid-channel
	Mid-channel
	N 41 12'16.6"
	W 73 56'42.5"

	HD16
	Furnace Brook-Hudson
	Tributary
	N 41 13'45.1"
	W 73 55'44.8"

	HD17
	Stony Pt-mid-channel
	Mid-channel
	N 41 14'28.2"
	W 73 57'52.5"

	HD18
	Cedar Brook-Hudson
	Tributary
	N 41 13'38.3"
	W 73 58'23.0"

	HD19
	Peekskill Bay-launch
	User Pt
	N 41 17'09.7"
	W 73 55'58.3"


