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1. Introduction 

1.1 Project Background 

This Receiving Water Quality Report (Report) describes the results of the 

implementation of the Receiving Water Quality Sampling Plan (October 2007 Revised by 

letter May 23, 2008) which was designed to characterize the receiving water quality of 

the Hudson and Mohawk Rivers where the Albany Pool Communities combined sewer 

overflows (CSOs) discharge.  The analyses were based on an approved plan and limited 

to parameters where CSOs could cause or contribute to exceedances of water quality 

standards. 

The Albany Pool Communities have 92 CSOs that discharge to the Hudson and Mohawk 

Rivers.  To implement a plan for evaluating the impact of these discharges, the City of 

Troy, City of Albany, City of Cohoes, City of Rensselaer, City of Watervliet and the 

Village of Green Island (the “Pool” communities) have joined in a comprehensive inter-

municipal venture, led by the Capital District Regional Planning Commission (CDRPC), 

to develop a Phase I Long-Term Control Plan (LTCP).   

CSOs are point sources subject to National Pollutant Discharge Elimination System 

(NPDES) permit requirements including both technology-based and water quality based 

requirements of the Clean Water Act. 

The Albany Pool Communities combined sewer system (CSS) flows are tributary to three 

wastewater treatment plants (WWTP) including the Rensselaer County Sewer District 

plant, and two Albany County Sewer District plants (both North and South plants).  There 

are 95 discharge locations (including the three WWTPs) within the CSS that are 

permitted under each community’s State Pollution Discharge Elimination System 

(SPDES) permits.  These discharge to the Hudson and Mohawk Rivers and their 

tributaries.   

One of the first steps in planning and developing a LTCP for CSOs is to characterize the 

receiving water system.  As part of the LTCP for the Albany Pool Communities, a 

monitoring and sampling program was performed to verify and supplement the available 

receiving water quality data.  The plan consists of dry- and wet-weather discrete sampling 

and laboratory analyses of receiving water samples.   
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1.2 The Albany Pool Communities 

According to the New York State Department of Environmental Conservation 

(NYSDEC), CSOs from each of the Albany Pool Communities include: 

 City of Albany with eleven (11) CSOs under SPDES Permit No. NY-002 5747; 

 City of Rensselaer with eight (8) CSOs under SPDES Permit No. NY-002 6026; 

 City of Watervliet with five (5) CSOs under SPDES Permit No. NY-002 0899; 

 Village of Green Island with three (3) CSOs under SPDES Permit No. NY-003 3031; 

 City of Cohoes with seventeen (17) CSOs under SPDES Permit No. NY-003 1046; 
and 

 City of Troy with forty-eight (48) CSOs under SPDES Permit No. NY-009 9309. 

1.3 Water Quality Standards 

The State of New York has promulgated standards for water quality in Part 703 based on 

the designated class of the receiving water of the receiving water.  The 2008 Section 

303(d) List of Impaired Water Requiring a TMDL/Other Strategy  identifies those waters 

that do not support appropriate uses and, as the title states, which require development of 

a Total Maximum Daily Load (TMDL) or other restoration strategy. A review of this list 

identifies the Hudson River Estuary in Albany County in Part 2b – Multiple 

Segment/Categorical Impaired Waterbody Segments (fish consumption) for PCBs. The 

list also identifies Patroon Creek in Part 3a – Waterbodies for which TMDL 

Development May be Deferred (Requiring Verification of Impairment) for Dissolved 

Oxygen and Oxygen Demand. No investigation of PCBs was considered as part of this 

study.  PCBs are not considered to be associated with CSO discharges. 

The Rivers and tributaries in this study area are generally designated as Class C receiving 

streams.  Both the Hudson River and the Mohawk River have Class A designations in 

the northern and western portions of the sampling region.  The Mohawk changes from 

Class A to Class C at the School Street Dam approximately two miles southeast of the 

Route 9 Bridge (River Transect 1, see Section 3) and the Hudson changes from Class A 

to Class C at the confluence with the Mohawk just south of Waterford.  The Hudson 

remains Class C for approximately 25 miles after which it becomes Class A again just 

south of Schodack Island. All the tributaries are Class C with the exception of the  

Wynants Kill and Poesten Kill which are Class C(t). 

Applicable NYS standards which were considered for this study include: 

 The fecal coliform standard for both Class A and C designations states that 

the geometric mean of no less than 5 examinations (samples) shall be less than 

200 colony-forming unit (cfu)/100 milliliter (ml).  For A-special waters, the rule 



 

Section 1 
Introduction 

 

    

APJVT 
CDRPC 

Receiving Water Quality Assessment 

0241003 

 1-3 

 

states that the five samples must be taken over not more than a 30-day period. The 

standard does not differentiate between wet and dry weather sampling. There is no 

specific single sample maximum criterion applicable to these receiving waters. This 

Report will compare geometric means to these criteria as is appropriate, but will also 

indicate the relative difference between individual samples and these geometric mean 
criteria as a point of reference for several sets of data. 

 The applicable dissolved oxygen standard as stated by New York is “For nontrout 

waters, the minimum daily average shall not be less than 5.0 mg/L, and at no time 

shall the DO concentration be less than 4.0 mg/L.” [Note: mg/L = milligrams per 
liter, and DO = dissolved oxygen] 

 The pH standard for both Class A and C designations states that the pH “shall not be 
less than 6.5 nor more than 8.5.” 

 In nontrout waters the water temperature at the surface of a stream shall not be raised 

to more than 90 degrees Fahrenheit at any point. 

 Specific conductivity was also measured in the field; however New York State has 
not produced a standard for this parameter. 

Testing was also performed in this study for E. Coli.  E. Coli is an indicator bacterium 

somewhat more specific than fecal coliform for relationship to potential pathogens.  New 

York State has not promulgated a standard for E. coli.  The United States Environmental 

Protection Agency (USEPA) has proposed a standard of a geometric mean of no less than 

5 samples shall be less than 126 cfu/100ml for E. coli.  Other states have adopted that 

standard or a value similar to that standard. 

1.4 Scope of This Report 

This Report briefly describes the locations, equipment, methodologies, and data 

management protocols that were used by the Albany Pool Joint Venture Team (APJVT) 

to gather water quality data for the receiving water bodies and the results of that data 

collection effort. 

Water quality data was collected for the receiving water bodies during dry weather and 

during storm events in order to examine the potential effects of CSOs on the water 

bodies. Together with the flow monitoring data, project modeling tools, and historical 

data, the water quality sampling results will assist the Albany Pool Communities with 

assessing the impacts of CSOs, help prioritize areas of principal concern with regard to 

water quality impacts, and access the existing conditions relative to the water quality 

standards. In addition, the sampling results can also help establish what types 

of abatement technologies may be applicable to sustain/enhance/upgrade water quality 

standards and use objectives. 
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The discussion in this Report includes: 

 The water quality sampling program. 

 The hydrodynamics of the “Albany Pool” area. 

 The dry weather sampling events. 

 The wet weather sampling events. 

 The water quality field sampling results. 

 Comparisons of results to previous studies. 

 Discussions. 
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2. Receiving Water Quality Sampling Program 

2.1 Program Overview 

The details of the sampling program for which the data is summarized herein were 

established by the Receiving Water Quality Sampling Plan (Plan) dated October 2007.  

The plan was approved by the NYSDEC on October 31, 2007 and was updated by letter  

on May 23, 2008.  The Plan can be obtained at www.CDRPC.org. 

A NYSDEC representative was given the opportunity to overview a sampling event on 

May 27, 2008. The most significant comment received was in reference to the locations 

of the east and west bank samples.  In particular there was concern expressed that these 

locations were too far away from the shoreline.  Following the receipt of this comment 

these locations were revised to be as close to the shore as possible while still being able 

to collect samples in a safe manner. 

2.2 Water Quality Sampling Locations 

Discrete samples of receiving water were collected for laboratory analyses at 10 transects 

along the Mohawk and Hudson Rivers, five wastewater treatment plant discharges, six 

tributaries of these rivers, and two potential new beach sites. The original and revised 

locations for each of the transects are shown in Table 2-1. East and west bank locations 

were revised per the suggestion of an NYSDEC representative.  The wastewater 

treatment plants that were included in the sampling plan are the Rensselaer County Sewer 

District, Albany County Sewer District (both North and South), the East Greenbush 

WWTP, and the Waterford WWTP.  The dry- and wet-weather water quality sampling 

locations are listed in Table 2-2 and shown on Figure 2-1 (note that all Figures are 

presented at the end of this Report). 

Table 2-1. 

Original and Revised Transect Locations 

 
West Bank River Center East Bank 

Transects 
Up to 

5/27/2008 
Beginning 
5/28/2008 

All Samples 
Up to 

5/27/2008 
Beginning 
5/28/2008 

RT1 
42.820371 42.820371 42.821313 42.822255 42.822255 

-73.731039 -73.731039 -73.731467 -73.731926 -73.731926 

RT3 
42.800415 42.800612 42.800152 42.799801 42.799714 

-73.667569 -73.667595 -73.667366 -73.667314 -73.667226 

RT2 
42.7681 42.7681 42.767971 42.767929 42.767929 

-73.696177 -73.696177 -73.695763 -73.695376 -73.695376 

http://www.cdrpc.org/
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West Bank River Center East Bank 

Transects 
Up to 

5/27/2008 
Beginning 
5/28/2008 

All Samples 
Up to 

5/27/2008 
Beginning 
5/28/2008 

RT4 
42.755522 42.75563 42.755389 42.755247 42.755206 

-73.686247 -73.686572 -73.685361 -73.684137 -73.683512 

RT5 
42.728518 42.72867 42.728367 42.728217 42.728088 

-73.697919 -73.698273 -73.697267 -73.696615 -73.696111 

RT6 
42.70051 42.700243 42.700625 42.70074 42.700609 

-73.703886 -73.704516 -73.702782 -73.701797 -73.701651 

RT7 
42.664936 42.665109 42.66461 42.664262 42.664041 

-73.729848 -73.73038 -73.72923 -73.728582 -73.728795 

RT8 
42.643233 42.643164 42.642974 42.642694 42.642407 

-73.748756 -73.749322 -73.74775 -73.746744 -73.746928 

RT9 
42.616913 42.616779 42.616765 42.616616 42.616111 

-73.759624 -73.760192 -73.758557 -73.757519 -73.757529 

RT10 
42.577741 42.57752 42.577725 42.577751 42.577555 

-73.753708 -73.75395 -73.75255 -73.751539 -73.751305 
 

 
 
 

Table 2-2. 

Receiving Water Body Sample Locations 

Sampling 
Location 

Identification 
Number 

Location  
Sample Collection 

Location  

 
Parameters 

River Transect 
Locations     

 

A-RT1-WB                                  
A-RT1-RC                                     
A-RT1-EB 

Route 9 bridge crossing of 
Mohawk River upstream of 
Cohoes and Crescent Dam 

 bridge 

 
Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH 

A-RT2-WB                                  
A-RT2-RC                                     
A-RT2-EB 

Bridge Avenue crossing the 
Mohawk River in Cohoes 

bridge 

 
Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH 

A-RT3-WB                                  
A-RT3-RC                                     
A-RT3-EB 

Hudson River just north of 
the City of Troy boundary 
and downstream of Lock #1 

boat 

 
Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH 

 

A-RT4-WB                                  
A-RT4-RC                                     
A-RT4-EB 

Confluence of Mohawk and 
Hudson Rivers near 
upstream end of Green 
Island, north of Troy Lock 
and Federal Dam 

boat  

 
Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH 
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Sampling 
Location 

Identification 
Number 

Location  
Sample Collection 

Location  

 
Parameters 

B-RT5-WB                                  
B-RT5-RC                                     
B-RT5-EB 

Hudson River just upstream 
of the Route 2 bridge 

boat 

 
Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH 

B-RT6-WB                                  
B-RT6-RC                                     
B-RT6-EB 

Hudson River, downstream 
of Route 378 bridge near 
City of Troy boundary with 
North Greenbush 

boat 

 
Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH 

B-RT7-WB                                  
B-RT7-RC                                     
B-RT7-EB 

Hudson River, upstream of 
I--90 Bridge near City of 
Rensselaer boundary with 
North Greenbush 

boat 

 
Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH 

B-RT8-WB                                  
B-RT8-RC                                   
B-RT8-EB 

Hudson River, upstream of 
Route 9/20 bridge crossing 
I-787 in Albany 

boat 

 
Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH 

B-RT9-WB                                  
B-RT9-RC                                     
B-RT9-EB 

Hudson River, upstream of 
city of Rensselaer boundary 
with East Greenbush 

boat 

 
Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH 

B-RT10-WB                                  
B-RT10-RC                                     
B-RT10-EB 

Hudson River at East 
Greenbush boundary with 
Schodack 

boat 

 
Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH 

 
Tributary 
Locations 

  
 

C-T11-SH 

Norman's Kill near 
confluence with Hudson 
River at River Road Bridge 
north of intersection with 
Corning Hill Road in Albany  

shore 

 
Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH 

C-T12-SH 

Mill Creek near confluence 
with Hudson River at the 
Washington Avenue bridge 
south of Fourth Avenue in 
Rensselaer 

shore 

 
Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH 

D-T13-SH 
Wynants Kill near confluence 
with Hudson River 

shore 

 
Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH 

D-T14-SH 

Poesten Kill near confluence 
with Hudson River at the 2

nd
 

Street bridge between Canal 
Ave. and Ida Street in Troy  

shore 

 
Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH 

D-T15-SH 
Mohawk River branch south 
of Peebles Island State Park 

shore 

 
Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH 
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Sampling 
Location 

Identification 
Number 

Location  
Sample Collection 

Location  

 
Parameters 

C-T16-SH  

 
Patroon Creek near 
confluence with Hudson 
River near Tivoli Street 
northwest of the intersection 
of Tivoli Street and North 
Pearl Street in Albany 

shore 

 
Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH 

C-T19-SH 
Mohawk River branch north 
of Peebles Island State Park. 

shore 

 
Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH 

Potential Beach Locations   
 

E-B17-SH 
Schodack Island in 
Schodack Landing, NY 

shore 

 
Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH 

Secchi depth  

E-B18-SH 
Henry Hudson Park in 
Selkirk, NY 

shore 

 
Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH 

Secchi depth 

WWTPs 
  

    

F-N-WWTP 
Albany County Sewer District 
North Plant 

Effluent 

 
Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH 

G-S-WWTP 
Albany County Sewer District 
South Plant 

Effluent 

 
Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH 

J-R-WWTP 
Rensselaer County Sewer 
District Plant 

Effluent 

 
Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH 

D-EG-WWTP East Greenbush WWTP 
Effluent 
(Downstream 
Manhole) 

 
Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH 

A-W-WWTP Waterford WWTP Effluent 

 
Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH 
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Sampling 
Location 

Identification 
Number 

Location  
Sample Collection 

Location  

 
Parameters 

CSS Sites 

L-A-CSO 
Big C in Albany at the 
intersection of Rensselaer 
Street and Green Avenue   

Overflow 

Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH, 
TSS, BOD5, Total 
Phosphorous, Ammonia, 
TKN 

M-C-CSO 
Little C (008) in Cohoes at 
intersection of Saratoga 
Street with Main Street 

Overflow 

Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH, 
TSS, BOD5, Total 
Phosphorous, Ammonia, 
TKN 

N-R-CSO 

Rensselaer CSO 006 at 
Amtrak Way north of 
Washington Street and 7

th
 

Street 

Overflow 

Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH, 
TSS, BOD5, Total 
Phosphorous, Ammonia, 
TKN 

O-T-CSO 
Troy (CSO 045) at the Cross 
Street near the intersection 
with Kelly Street 

Overflow 

Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH, 
TSS, BOD5, Total 
Phosphorous, Ammonia, 
TKN 

P-W-CSO 
Front Street( located on 1

st
) 

Waterford 
Overflow 

Fecal Coliform, E. Coli, 
Temperature, Specific 
Conductance, DO, pH, 
TSS, BOD5, Total 
Phosphorous, Ammonia, 
TKN 

N-WWTP-IN 
Albany County Sewer District 
North Plant 

Influent 
pH, COD, NH3, TON, 
TKN, SS, TS, PO4 

S-WWTP-IN 
Albany County Sewer District 
South Plant 

Influent 
pH, COD, NH3, TON, 
TKN, SS, TS, PO4 

R-WWTP-IN 
Rensselaer County Sewer 
District Plant 

Influent 
TSS, CBOD, pH, 
temperature, settleable 
solids 
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2.3 Program Organization and Communications During 
Sampling Events 

The sampling period began in May 2008 and was completed in July of 2008.  Fifteen dry-

weather events were sampled at all receiving water body locations during the sampling 

effort.  Four wet-weather events were sampled at all designated receiving water body 

locations as well as five combined sewer overflow locations. These locations were 

selected to place one sampling point in the largest contributing combined sewershed 

within the contributory sewershed of each CSS model. Sampling locations are planned to 

be coincident with block testing locations which will facilitate ease of access and 

eliminate the need for additional access points. Table 2-3 lists the dates and times of the 

actual sampling events as conducted. 

Table 2-3. 

Start Times of Dry and Wet Weather Events 

Date Dry/Wet Event No. Start Time 

5/13/2008 Dry 1 8:00 AM 

5/14/2008 Dry 2 8:00 AM 

5/15/2008 Dry 3 8:00 AM 

5/16/2008 Dry 4 8:00 AM 

5/27/2008 Dry 5 10:00 AM 

5/28/2008 Dry 6 10:00 AM 

5/29/2008 Dry 7 8:00 AM 

5/31/2008 Dry 8 12:00 AM 

5/31/2008 Wet 1 3:00 PM 

6/4/2008 Dry 9 12:00 PM 

6/26/2008 Dry 10 3:00 PM 

6/27/2008 Dry 11 12:00 PM 

6/28/2008 Dry 12 12:00 PM 

6/28/2008 Wet 2 4:00 PM 

7/7/2008 Dry 13 11:00 AM 

7/8/2008 Wet 3 11:00 AM 

7/13/2008 Wet 4 12:00 PM 

7/17/2008 Dry 14 8:00 AM 

7/18/2008 Dry 15 8:00 AM 
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2.4 Sampling Equipment  

The water quality sampling program used the following equipment: 

 All receiving water body samples were collected from shore, a bridge access point or 

from a boat.   

 Boat samples were collected by a team of two to three field personnel. Boat samples 
were collected with sampling bottles provided by the laboratories.   

 For water body sampling from bridge access points or manholes, laboratory sampling 
containers were lowered into the sampling medium using an adjustable pole or rope. 

 A YSI 556 MPS (Multiprobe System) Water Quality Meter was used to collect field 

parameters during sample collection at all sampling locations.  

 A GPS locator was used by each team to ensure consistent sampling locations for dry- 
and wet-weather events.  

 Sampling Event Summary Sheets were filled out for each sampling team to record 
details of sample collection activities.  

 Nitrile surgical gloves (disposable) were worn by sampling personnel at all times 

during sampling. 

2.5 Surface Water Sampling Procedures 

Surface water samples were collected using the direct grab sampling technique outlined 

in Section 9.10.4 and 9.11.4 of the New York State Department of Environmental 

Conservation (NYSDEC) Standard Operating Procedure: Collection of Ambient Water 

Quality Samples (SOP) (NYSDEC, 2002) included as Attachment 2 to the sampling plan 

document.  Samples were collected at each location and interval in the following order 

using the detailed procedures outlined in the sampling plan document: 

1. Fecal coliform 

2. E. Coli 

3. In-situ field measurements (temperature, pH, conductivity, dissolved oxygen) 

Fecal coliform and E. Coli samples were delivered to the laboratory within approximately 

five hours of sample collection to meet the six hour holding time for these analyses.   

2.6 Sample Collection Methodology 

The sampling methodology was similar for all the sampling locations including the list of 

parameters for which samples will be analyzed.  The Receiving Water Sampling Plan 

(October 2007) detailed the methodology of sampling. No significant deviations from the 

sampling methodology occurred during the sampling. 
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3. Hydrodynamics of the "Albany Pool" 

3.1 Watersheds and Monitoring 

In addition to characterizing the water quality parameters that were sampled and will be 

discussed in detail in the following sections, the receiving water hydrodynamic 

characteristics are an important consideration in quantifying the potential impacts of CSO 

discharges on the receiving water.  The water quality impact of the CSO discharges on 

the receiving water could be influenced by river flows and tides which may be subject to 

upstream control devices or influenced by local and regional weather events. 

The Albany Pool area includes the confluence of the Mohawk and Upper Hudson Rivers 

and the Federal Lock and Dam in Troy.  The watersheds for these two major water 

courses upstream of the “Albany Pool” (shown on Figure 3-1) is approximately 

8,500 square miles roughly equivalent to 17 percent of the State of New York.  

Numerous hydraulic control structures, locks and hydroelectric dams exist upstream of 

the Albany Pool region and the Federal Lock and Dam.  The Albany Pool region of the 

Hudson River downstream of the Federal Dam is tidally influenced. 

No independent administrative body is in place to control or strategically regulate the 

flows of the Mohawk and Hudson Rivers, rather the upstream facilities operate 

independently based on their specific function.  For example, the NYS Canal Corporation 

operates a series of locks along the Mohawk River with the general goal of providing safe 

navigable waters to promote tourism.  In addition, there are numerous upstream 

hydroelectric plants contributing flow to or controlling flow within the Mohawk River 

including the School Street Dam in Cohoes.  Each of these facilities operates based on 

their individual licensing agreements with the Federal Energy Regulatory Commission 

(FERC). 

In the upper Hudson River watershed there are sixteen hydroelectric facilities that also 

operate based on their FERC licensing agreements some of which include required flow 

releases. The facility with the greatest impact on the Hudson River flow is the E.J. West 

Facility at the Conklingville Dam. The Conklingville Dam was constructed in the late 

1920s and impounds the Sacandaga River. The impoundment formed the Great 

Sacandaga Lake which was filled in 1930 and was constructed to provide flood control 

for downstream communities as well as low flow augmentation for the Hudson River.  

The current FERC operating license (No. 2318) for the E.J. West Facility has specific 

release provisions based on lake elevations and are related to power generation, low flow 

control and recreation (both for lake activities and downstream white water rafting).  
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Based on our review of this licensing agreement the target daily average flow for the 

Hudson River at the confluence of the Sacandaga River is 3,000 cubic feet per second 

(cfs) and the minimum flow requirement is 1,760 cfs at the same location.  These 

operational agreements generally control the Hudson River flow through the Albany 

Pool area. 

A review of the United States Geological Service (USGS) stream gauging stations on the 

Hudson River, Mohawk River and the tributaries considered in this study was performed 

to develop an understanding of the Rivers’ hydrodynamics relative to the dry- and wet-

weather sampling activities performed. The USGS flow gages within the receiving water 

system of the Albany Pool Communities include: 

 Gage 01335754, Hudson River above Lock 1 near Waterford, New York; 

 Gage 01357500, Mohawk River at Cohoes; 

 Gage 01358000, Hudson River at Green Island; 

 Gage 01359133, Patroon Creek at Northern Boulevard at Albany; and 

 Gage 01359139, Hudson River at Albany, New York (Tide gauge). 

The flow gages record flow in cfs at 15-minute intervals and the tide gage records 

elevation to the nearest 0.01 feet also in 15-minute intervals. Please note that an inflatable 

rubber dam was installed on the spillway during August 1991 at the site of USGS 

Gage 01358000, Hudson River at Green Island.  Since that time flow data has been 

estimated based on the sum of flow data from gages 01335754 (Waterford) and 

01357500 (Cohoes) or recorded only for days when the inflatable rubber dam was 

considered to have been collapsed. 

3.2 Tides 

The Hudson River is subject to tidal variations up to the Federal Lock and Dam in Troy.  

The tidal elevation is measured at USGS gauging station Gage 01359139, Hudson River 

at Albany, New York.  A plot of the river tides for the duration of the sampling period is 

provided as Figure 3-2.  The typical tidal variation during this period is 6 feet with high 

tide being at approximately elevation 5 and low tide at elevation -1. 

3.3 Dry-Weather Flows and Sampling Events 

One of the most sustained dry-weather periods observed during the monitoring period 

occurred between August 16, 2008 and August 31, 2008.  The recorded and estimated 

flows for the Hudson and Mohawk Rivers for this period are plotted on Figure 3-3.  As 

illustrated in the Figure, a clear pattern of daily discharges is observed likely due to the 

specific FERC licensing agreements and the ability to provide peak power generation.  

As can be observed the magnitude of the flow routinely doubles in the Mohawk River 

and varies in the Hudson River by approximately 2500 cfs, daily. 
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Water quality samples for 15 dry-weather days were collected for this study.  Figures 3-4 

through 3-18 illustrates the USGS flow data (left axis) for the Hudson and Mohawk 

Rivers as well as the tide elevation (right axis) for each of the dry-weather events. Each 

Figure represents the 24-hour period during which the samples were collected. 

3.4 Wet -Weather Flows and Sampling Events 

As part of the NYSDEC approved Combined Sewer System Monitoring Plan, April 2008, 

four rainfall gages were installed in the sewersheds of the combined sewer system in 

order to record local precipitation. As shown on Figure 3-19, two gauges were installed 

on the west side of the Hudson River (one in Albany and one in Cohoes) and two gauges 

were installed on the east side of the River (one in Troy and one in Rensselaer). Rainfall 

data was collected at 5 minute intervals and at 0.01-inch resolution from June 5, 2008 

through September 5, 2008. Figures 3-20 through 3-23 illustrate both the USGS flow data 

(left axis) for the Hudson and Mohawk Rivers as well as the incremental precipitation 

measurements (right axis) made by each of the four rainfall gages. Each figure represents 

one month of data collected during the sampling and monitoring period. As illustrated in 

the figures, during periods of relatively low rainfall, the large flows of the Hudson and 

Mohawk Rivers do not respond to the local precipitation events and continue to fluctuate 

in a similar pattern to the dry-weather periods. However, during a period of large and 

more regional storm events, such as the sustained rainfall events recorded on June 6 and 

July 23, flows in the Mohawk River noticeably increased in response to the precipitation 

whereas the flows in the Hudson only marginally increased.  For the July 23, 2008 rain 

event the Mohawk River increased to greater than 40,000 cfs, a 1,900 percent increase, 

while the Hudson River only increased to 13,000 cfs, a 225 percent increase. According 

to the data recorded during this time period, the flow of the Mohawk River is more 

markedly affected by rainfall than the Hudson River.  Also, an incrementally smaller but 

sustained rainfall more greatly affects river flows than a short intense rainfall event. 

A better indicator of the local runoff response to rainfall is the Patroon Creek which is a 

tributary on the west side of the Hudson River with a watershed of 13.1 square miles.  

The flow from this gauging station is shown on Figures 3-24 through 3-27.  Similar to the 

previous, these figures show incremental precipitation measurements made at each of the 

four rainfall gages along with the Patroon Creek measured discharge. Unlike the behavior 

of the larger Hudson and Mohawk Rivers, the Patroon Creek discharge is strongly 

correlated with precipitation. 

During most rainfall events, sustained or not, the flow in the Patroon Creek dramatically 

increases, but also quickly returns to a pre storm levels.  During periods of insignificant 

precipitation, the flow in Patroon Creek remains at a normal level, around 20 cfs. 

Water quality samples for four wet-weather days were also collected for this study.  

Figure 3-28 through 3-31 illustrates the USGS flow data (left axis) for the Hudson and 
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Mohawk Rivers as well as the measured cumulative precipitation (right axis) for each of 

the wet-weather events. Each figure represents the 96-hour period during which the 

samples were collected (one day preceding, two days of sampling and one day following 

each event). 
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4. Dry-Weather Results 

4.1. Dry-Weather Sampling Overview 

Fifteen dry-weather sampling events were performed for this study with a minimum of 

five events within each 30-day sampling period. A dry-weather sampling event was 

defined as an event that was preceded by 72-hours of dry weather across the 

communities. The dry-weather sampling events along with their corresponding river 

flows and tidal conditions are shown in Table 4-1. 

Table 4-1. 

Summary of Dry-Weather Sampling Events 

Dry 
Event 

No. Date Time 

Hudson 
River @ 
Lock 1 
Waterford 
(cfs) 

Mohawk 
River @ 
Cohoes 
(cfs) 

Hudson 
River @ 
Federal  
Dam 

(1)
 

(cfs) 

Patroon 
Creek @ 
Northern 
Blvd 
(cfs) 

Hudson 
River 
Tide @ 
Albany 
Port 
(feet) 

Tide 
Condition 

1 5/13/08 8:00 3869 3395 7264 20.0 2.38 Flow 

2 5/14/08 8:00 9345 1244 10589 20.0 0.47 Low 

3 5/15/08 8:00 9345 909 10254 20.0 0.00 Low 

4 5/16/08 8:00 8502 2419 10921 19.3 -0.27 Low 

5 5/27/08 10:00 2169 739 2909 18.0 3.54 High 

6 5/28/08 10:00 2474 924 3397 18.0 2.10 High 

7 5/29/08 8:00 2796 3899 6695 17.3 1.82 Flow 

8 5/31/08 0:00 3136 3300 6436 16.7 4.53 High 

9 6/4/08 12:00 2632 1429 4061 20.0 -1.55 Low 

10 6/26/08 15:00 4182 1684 5866 17.3 -0.73 Low 

11 6/27/08 12:00 3385 2404 5789 16.7 2.73 Ebb 

12 6/28/08 12:00 2930 1202 4132 16.7 3.67 High 

13 7/7/08 11:00 3494 1148 4642 15.5 1.13 Ebb 

14 7/17/08 8:00 3385 2662 6047 14.4 0.81 Ebb 

15 7/18/08 8:00 2600 833 3433 13.8 1.10 Ebb 

(1) Estimated based on the sum of Hudson river and Mohawk River Flows 

Dry-weather results were very consistent across all site types.  The River Transects 

showed generally low concentrations of bacteria with periodic exceedances of fecal 

coliform standards in areas both upstream of CSO and within the CSO area.  With one 

exception the tributaries showed a similar mix of attainment of standards.  The Tributary 

site on Patroon Creek designated T16 was consistently in violation of bacteria criteria 

during all dry-weather events. The two downstream sites on the Hudson River at 



 

Section 4 
Dry Weather Results 

 

    

APJVT 
CDRPC 

Receiving Water Quality Assessment 

0241003 

 4-2 

 

Schodack Island and Henry Hudson Park which were designated as potential beach sites 

were consistently in attainment of the bacterial water quality criteria for fecal coliform 

and would meet the USEPA recommended standard for E. Coli.  The WWTP sites 

showed concentrations of bacteria consistent with conventional secondary treatment 

without disinfection.  The following sections present representative data for each of the 

categories of sites.  

4.2. River Transects 

The River Transect data generally did not show dramatic differences between the samples 

collected near the banks and those collected at river center.  The consistency between the 

center and bank sites indicates that the river is generally well mixed. The river center 

sites had a slight tendency to have lower concentrations than the banks particularly at the 

two upstream sites.  

Table 4-2 on the next page presents the summary of the dry weather fecal coliform data 

and Table 4-3 presents the summary of the measured concentrations of E. Coli at each 

transect for each date. The June 4
th

 sampling shows several values that are either 

anomalous or may be indications of some transient condition from the upper Hudson.  At 

the upstream RT3 site, high concentrations measured were observed at both the East and 

West bank with a low concentration (36) measured at river center.  At the RT4 site 

(downstream of RT3 but including flow from RT2) the high concentration was measured 

at only the West bank site and fecal coliform bacteria and E. Coli were not detected (<10) 

at the other two sites on that transect.  

Note that RT1 and RT3 are presented above RT2 and RT4 as those represent the 

upstream sites of the two branches of the system. Site RT1 represents the upper limit of 

the study area on the Mohawk River and RT3 represents the upper limit on the Hudson 

River. For ease of calculation all samples which were reported as non-detect 

(<10 cfu/100ml) were replaced with 9 cfu/100ml in all analyses. That convention 

provides a conservative estimate that some bacteria are present in all samples. 

The elevated (>100) values observed for several dates at RT2 (in Cohoes on the Mohawk 

River) were measured on the West bank and at river center.  The recurrent elevated 

readings at RT2 were investigated and confirmed to be associated with construction 

activities at Cohoes’ Linden Street Pump Station No. 10 just upstream of the transect 

location. The upstream downstream pattern on June 4
th
 suggests that some source of 

bacteria was released into the stream and gradually diluted as it went downstream. The 

June 4
th

 measurements are isolated to a single location but indicate a bacteria “slug” that 

was detected at multiple locations as it traversed downstream. 
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Table 4-2. 

Average Dry Weather Fecal Coliform Concentration (cfu/100ml) at each 
River Transect 

 
5/13 5/14 5/15 5/16 5/27 5/28 5/29 5/31 6/4 6/26 6/27 6/28 7/7 7/17 7/18 

A-RT1 12 11 15 9 9 47 9 11 18 14 16 14 9 18 11 

B-RT3 15 12 9 33 15 126 9 9 554860 343 132 48 33 45 30 

A-RT2 54 33 69 24 23308 2382 103 60 63 54 72 90 54 3516 815 

B-RT4 34 18 23 32 101 34 90 38 61768 240 140 68 134 50 43 

C-RT5 27 39 56 27 54 52 42 30 122 158 146 48 141 86 25 

C-RT6 21 20 45 24 33 24 27 32 60 154 96 75 177 93 27 

C-RT7 477 132 72 102 72 75 60 60 126 146 39 52 105 206 42 

C-RT8 264 145 114 284 63 179 375 413 664 323 129 333 99 764 51 

C-RT9 260 413 240 520 313 154 273 105 247 117 129 144 78 120 87 

C-R10 99 213 156 137 123 51 48 36 84 87 57 27 57 102 45 
 

Table 4-3. 

Average Dry Weather E. Coli Concentration (cfu/100ml) at each 
River Transect 

 
5/13 5/14 5/15 5/16 5/27 5/28 5/29 5/31 6/4 6/26 6/27 6/28 7/7 7/17 7/18 

A-RT1 12 11 14 9 9 47 9 11 18 14 16 14 9 11 11 

B-RT3 9 9 9 33 12 30 9 9 446679 260 78 30 18 33 21 

A-RT2 41 24 57 18 12157 1594 97 48 36 39 69 60 39 1539 584 

B-RT4 29 18 14 23 82 32 63 34 61766 141 61 38 82 27 29 

C-RT5 23 36 33 24 47 38 42 21 79 106 86 24 95 54 18 

C-RT6 15 16 30 24 18 18 20 14 45 87 66 39 108 51 18 

C-RT7 260 75 51 66 54 66 45 39 84 72 24 36 48 90 30 

C-RT8 150 78 72 153 42 141 232 243 361 170 91 193 60 377 27 

C-RT9 186 205 144 325 210 126 194 72 129 75 60 95 48 75 63 

C-R10 57 123 95 90 66 42 39 21 45 60 27 21 39 42 39 
 

The anomalous and highly variable data discussed above provides an example of why the 

bacteria standards are typically measured as a geometric mean of 5 samples (or more).  

The geometric mean (square root of the sum of products) smooth outliers more than an 

arithmetic mean or average.  To compare the dry-weather results obtained to these 

criteria, geometric means of the values measured at River Transect sites for blocks of 

5 consecutive samples taken within a rolling 30-day period from the dry-weather samples 

were calculated. Figure 4-1 illustrates those comparisons for fecal coliform and 

Figure 4-2 illustrates the comparison of E. coli with the USEPA recommended standard.   

Both the comparisons with the existing fecal coliform standard and the recommended 

USEPA standard for E. coli show a similar pattern.  Generally most River Transects met 
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the water quality standard.  Sites at the upstream end exceeded the standard more 

frequently than sites within and at the downstream end of the study area. 

4.3. Tributaries 

The dry-weather sampling included collection of samples at 7 small tributaries to the 

Albany Pool receiving waters. The tributaries and their sampling designations are: 

 T11; Normans Kill, Albany 

 T12; Mill Creek, Rensselaer 

 T13; Wynants Kill, Troy 

 T14; Poesten Kill, Troy 

 T15; Mohawk River, South of Peebles Island State Park, Cohoes 

 T16; Patroon Creek, Albany 

 T19; Mohawk River, North of Peebles Island State Park, Cohoes. 

Table 4-4 lists the measurements of fecal coliform bacteria collected in the tributaries and 

Table 4-5 lists the E. Coli data.  Both Tables are presented in order from upstream to 

downstream of where the tributaries enter the Albany Pool System. 

Table 4-4. 

Dry Weather Fecal Coliform Concentrations (cfu/100ml) in 
Tributary Samples 

 

5/13 5/14 5/15 5/16 5/27 5/28 5/29 5/31 6/4 6/26 6/27 6/28 7/7 7/17 7/18 

B-T19 18 9 18 45 72 45 36 18 18 63 126 63 36 54 27 

B-T15 45 90 9 81 27 45 9 18 250 54 400 171 260 72 370 

D-T14 144 158 230 144 380 400 630 180 390 270 195 981 345 365 400 

D- T13 144 108 171 171 81 149 330 260 270 485 963 3200 370 370 210 

E-T16 8018 9369 5400 4200 22897 5100 8649 2100 8108 7477 7297 6576 11351 6486 3800 

D-T12 9 99 3400 9 9 9 81 410 729 460 530 648 500 2300 No data 

E-T11 210 81 189 189 54 99 59 99 77 81 162 2400 425 72 240 
 

Table 4-5. 

Dry Weather E. Coli Concentration (cfu/100ml) in Tributary Samples 

 
5/13 5/14 5/15 5/16 5/27 5/28 5/29 5/31 6/4 6/26 6/27 6/28 7/7 7/17 7/18 

B-T19 9 9 18 45 72 36 27 18 9 36 72 45 36 36 9 

B-T15 45 27 9 45 27 36 9 18 81 9 36 90 198 72 220 

D-T14 99 126 200 126 280 340 470 153 162 162 149 395 265 231 295 

D- T13 117 108 171 144 77 113 240 153 214 395 684 2800 300 280 200 

E-T16 7568 4800 3300 3000 17829 3600 27 738 4000 5400 3900 3800 5300 3500 3500 

D-T12 9 90 2600 9 9 9 81 330 530 400 430 460 873 873 No Data 

E-T11 153 77 167 167 54 72 54 90 72 72 117 918 36 36 171 
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The upstream sites for the Mohawk River at the confluence with the Hudson River 

(T19 and T15) and the Normans Kill (downstream tributary T11) show little indication of 

dry-weather sources of bacteria that could pose a threat to recreational use of either the 

tributary or the receiving water.  This is somewhat surprising for site T19 given its 

relatively close proximity to the Waterford WWTP outfall which is approximately 

one-quarter mile upstream. Mill Creek (T12) seems to have intermittent high 

concentrations but had 4 samples below detection limits (listed as 9). The Patroon Creek 

(T16) was consistently in excess of the geometric mean standard for all dry-weather 

sampling events indicating a persistent dry-weather bacteria source. The other two 

tributaries, Wynants Kill and Poesten Kill (T13 and T14), have varying degrees of high 

bacteria concentrations.   

In order to compare the tributaries to the water quality standard geometric means were 

calculated for consecutive sets of 5 samples from each site. The graphs on Figure 4-3 

show the comparison with the fecal coliform standard and the graphs on Figure 4-4 show 

a comparison with the recommended USEPA standard for E. Coli.  When expressed as a 

geometric mean of 5 samples the actual standard exceedance of water quality samples are 

persistent only in the Patroon Creek samples. However, only the Mohawk River samples 

at Peebles Island (T15 and T19) consistently meet the standard.  The Wynants Kill and 

Poesten Kill exceed water quality criteria for both indicators for the two later periods and 

the Normans Kill and Mill Creek exceed water quality criteria for the last period. 

4.4. Beach Sites 

The two sites sampled as potential downstream beach sites showed generally low 

concentrations of bacteria during all dry-weather events. Table 4-6 shows the results of 

fecal coliform sampling at the two sites Schodack Island (B17) Henry Hudson Park 

(B18). Table 4-7 shows the E. Coli results for those same sites. 

Table 4-6. 

Fecal Coliform (cfu/100ml) Sampled at Beach Sites 

 
Table 4-7. 

E. Coli (cfu/100ml) Sampled at Beach Sites 

 

 5/13 5/14 5/15 5/16 5/27 5/28 5/29 5/31 6/4 6/26 6/27 6/28 7/7 7/17 7/18 

B18 131 162 108 108 200 36 27 153 324 81 59 50 45 27 14 

B17 54 45 50 27 9 9 9 9 32 45 18 9 18 27 99 

 5/13 5/14 5/15 5/16 5/27 5/28 5/29 5/31 6/4 6/26 6/27 6/28 7/7 7/17 7/18 

B18 86 144 27 54 135 27 27 81 315 41 50 45 18 18 14 

B17 27 18 18 18 9 9 9 9 27 45 18 9 18 18 72 
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Only a single sample for fecal coliform exceeds 200cfu/100ml, and only 3 samples 

exceed 126 cfu/100ml for E. Coli.  Geometric means were calculated for the sets of 

5 samples as above and none of the geometric means exceed either the New York State 

standard for fecal coliform or the USEPA recommended standard for E. Coli. Figure 4-5 

below shows the geometric means of the three sets of five consecutive dry-weather 

samples for E. Coli and fecal coliform. 

Along with the samples collected and analyzed for bacteria at both beach sites, water 

transparency measurements were collected using a Secchi disk for all dry-weather events. 

Figure 4-6 shows the results of the dry-event measurements obtained. The depths 

reported are typical values that would be expected for a river and do not preclude 

recreational use at either proposed beach site. 

4.5. WWTP Discharges 

Currently wastewater treatment plants in the Albany Pool area are not required to 

disinfect so the bacteria concentration present in their discharges is representative of the 

level of bacteria removal and treatment provided by conventional secondary treatment 

without chemical disinfection. The standard for attainment of water quality criteria does 

not apply within the mixing zone of a WWTP effluent so it is not appropriate to compare 

these concentrations to the recreational use criteria. 

The dry-weather concentrations of bacteria typically discharged from the 5 plants in the 

area are fairly consistent.  All measured values for both fecal coliform and E. Coli exceed 

Water Quality Standards for all WWTP discharges sampled though the measured dry-

weather values are lower than values that will be discussed later for wet-weather 

discharge from both the WWTPs and the CSOs.  Table 4-8 shows the concentrations of 

fecal coliform observed during the dry-weather events. Table 4-9 list the E. Coli 

concentrations measured for those same samples.  
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5. Wet-Weather Results 

5.1. Wet-Weather Sampling 

Four wet-weather sampling events were performed for this study. A wet-weather 

sampling event was defined as an event that was preceded by 72 hours of dry weather and 

resulted in a CSO discharge from one of the five monitored CSO locations (Figure 2-1). 

The wet-weather sampling events along with their corresponding river flow rates and 

measured precipitation are shown in Table 5-1. 

Table 5-1. 

Summary of Wet-Weather Sampling Events 

Wet 
Event 

No. 
Sample 

Start Time 

Cumulative 
Precipitation 
@ Albany 
Airport 
(inches) 

Hudson 
River @ 
Lock 1 
Waterford

(1)
 

(cfs) 

Mohawk 
River @ 
Cohoes

(1)
 

(cfs) 

Hudson 
River @ 
Federal  
Dam 

(1) (2)
 

(cfs) 

Patroon 
Creek @ 
Northern 
Blvd

(1)
 

(cfs) 

Sampling 
Duration 
(hours) 

1 
5/31/08 
15:00 

 
0.18 7886 2511 10398 20 48 

2 
6/28/08 
16:00 

 
0.19 5417 1856 7273 27 48 

3 
7/08/08 
11:00 

 
0.32 3107 1295 4402 22 48 

4 
7/13/08 
12:00 

 
1.13 3988 4719 8707 39 48 

(1) Flows are time averaged over duration of the sampling event 

(2) Estimated based on the sum of Hudson river and Mohawk River Flows 

 

The four wet-weather events provided a range of wet-weather conditions to observe 

changes in bacteria concentration during an event.  Figure 5-1 shows the total daily 

rainfall as measured at area rain gauges for each of the four wet-weather events. 

The first wet-weather sampling event was initiated on May 31 where rainfall was 

measured to be between 0.2 and 0.4 inches over the gauged areas.  The second wet-

weather sampling event was initiated on June 28 and had rainfall totals measured 

between 0.2 and 0.5 inches.  The third wet-weather sampling event was initiated on 

July 8.  During this event, rainfall was less consistent across the area but generally 

resulted in a greater total precipitation with totals measured as high as 0.9 inches at some 

gauges.  The fourth wet-weather sampling event was the largest event sampled with all 

gauges reporting measured totals greater than 0.6 inches and two-day totals of more than 

an inch at some sites. Generally the period between the first and second events was the 



 

Section 5 
Wet Weather Results 

 

    

APJVT 
CDRPC 

Receiving Water Quality Assessment 

0241003 

 5-2 

 

wettest during the sampling period where several large events occurred too close together 

to meet the antecedent dry condition adopted for this study.  

5.2. River Transects 

The bacteria data collected at River Transect sites show some indication that there is a 

cumulative effect from sources of bacteria as the river moves through the study area.  

Generally the bacteria do not persist at high concentrations as far as the downstream 

transect RT10. Figures 5-2 through 5-5 show the wet weather fecal coliform 

concentrations at each transect for each of the four events and Figures 5-6 through 5-9 

show the wet-weather E. Coli concentrations.  The values measured for each site within 

each transect are shown separately to illustrate that there is generally no difference on 

bacterial concentrations between the bank samples and the river center sample (i.e., the 

river is laterally mixed).  Similar to the dry-weather data, both the fecal coliform 

concentrations and the E. Coli concentrations show comparable trends.   

The two sites defining the upstream limits of the sampling area (RT1 on the Mohawk 

River and RT3 on the Hudson River) generally had concentrations below the geometric 

mean criteria for both bacteria indicators.  The second transect on the Mohawk River 

(RT2) showed periodically high concentrations in some events.  Higher E. Coli and fecal 

coliform concentrations were generally observed for at least some portion of the event at 

all of the downstream sites.  The peak E. Coli concentration at each site appears to occur 

slightly later in time moving from upstream to downstream.  This observation would be 

consistent with the wet-weather flow moving downstream. 

Though the NYS and USEPA geometric mean standards are indicated on the graphs, 

these standards should not be applied to individual samples. Rather, these standards are 

intended to be applied to a minimum of 5 samples collected within 30 days.   

For simplicity of presentation the data presented and discussed here uses arithmetic 

averages of each transect.  Also if a QA duplicate was taken at a field site, that result was 

averaged with the rest of the transect. While this may smooth some shoreline peaks, it 

more clearly shows the general trend of the transects from upstream to downstream. To 

get some estimate of the effect of the wet-weather events on compliance, geometric 

means were calculated for all of the samples collected at each transect for each discreet 

wet-weather event. Figure 5-10 shows that comparison for fecal coliform and Figure 5-11 

shows a comparison for the E. Coli concentrations observed. As would be expected the 

geometric mean standard was exceeded at more sites during the wettest of the four 

events.  The sampling showed that for all four events, transects RT8 and RT9 exceeded 

the geometric mean for both indicators.  The upstream sites (RT1 and RT3) and transects 

RT4, RT6 and RT10 did not exceed either indicator in any of the four events.  The 

remaining transects (RT2, RT5, and RT7) exceed the NYS fecal coliform standard for 

only one of the four events (a different event at each site). Compared to the USEPA 
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proposed E. Coli standard the geometric mean concentrations at RT2 and RT5 exceed the 

criteria slightly for two of the four events.  

5.3. Tributaries 

The bacteria data suggests that the tributaries contribute a significant load of bacteria 

during wet weather. Though the concentrations are not typically as high as those 

measured in the CSOs these are still responsible for contributing significant loads due to 

the tributary flows. With the exception of the Mohawk River at the confluence with the 

Hudson (T15 and T19) most of the samples contain bacteria in concentrations higher than 

the geometric mean concentration standards for protection of recreational use.  

Figure 5-12 shows a summary of the fecal coliform data for all seven tributary sites for 

all four of the events. Figure 5-13 shows the E. Coli concentrations measured at the same 

times and events. Table 5-2 details the geometric means of the fecal coliform data 

collected over the event and Table 5-3 details the geometric means of the E. Coli data. 

Table 5-2. 

Wet Weather Tributary Geometric Means for Fecal Coliform 

Event No. T19 T15 T14 T13 T16 T12 T11 

1 79 73 378 425 5330 602 117 

2 141 110 648 1868 8768 2436 802 

3 188 193 767 967 13377 1440 2210 

4 110 84 715 1601 13852 2762 474 
 
 

Table 5-3. 

Wet Weather Tributary Geometric Means for E. Coli 

Event No. T19 T15 T14 T13 T16 T12 T11 

1 63 56 302 326 2924 485 106 

2 98 65 411 1317 5190 1821 446 

3 136 110 516 505 5823 975 1018 

4 65 63 400 740 7299 1396 275 
 

Generally the relative concentrations in the various tributaries, although numerically 

greater, are consistent with those observed during dry-weather conditions.  Again, 

Patroon Creek (T16) consistently shows higher concentrations in most wet-weather 

samples taken.  The Wynants Kill and Poesten Kill (T13, T14) generally are in the same 

range as the other tributaries during wet weather and do not seem to be consistently 

higher than other tributaries as they were in dry weather.  Mill Creek (T12) consistently 

exceeds the standard and was responsible for the single highest measured concentration 

in a tributary.  For wet-weather event two, the Mill Creek samples show a clear increase 

later in the event as if there is runoff from some bacteria source or sources delayed by 

time of travel.  Similar trends can be seen in some of the other tributaries. 
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5.4. Beach Sites 

The bacteria sampling conducted at the beach sites shows some proportion of the samples 

with concentrations in excess of the geometric mean standard.  However calculation of 

geometric means for all the samples from each event shows that the total of all wet-

weather samples indicates compliance with both standards at these two sites.  Table 5-4 

details the geometric means of the fecal coliform data and E. Coli data collected over 

the event. 

Table 5-4. 

Wet Weather Beach Geometric Means 

Event 
No. 

Fecal Coliform E. Coli 

B17 B18 B17 B18 

1 21 77 18 58 

2 27 159 22 101 

3 27 137 20 79 

4 77 170 38 96 
 

Figure 5-14 shows the comparison of all data and geometric means for the fecal coliform 

indicator for all four events.  The yellow and black dash marks indicate the geometric 

means from the two sites, the triangles indicate individual samples from Schodack Island, 

and the squares show the concentrations measured at Henry Hudson Park.  Figure 5 -15 

presents the E. coli data in the same manner as the fecal data was presented. Again, there 

is no substantive difference between the information derived from the fecal coliform 

versus the E. coli indicator.  

To better illustrate the time series of a wet-weather event for comparison with the River 

Transects above, Figures 5-16 and 5-17 illustrate the performance of the two indicators 

during wet-weather event four as an example.  Note that the peak concentration of 

indicator bacteria measured at both sites occurs roughly 36 to 48 hours following the 

rain event. 

Similar to the dry-weather sampling, water transparency measurements were collected at 

each beach site using a Secchi disk. Measurements were only obtained during daylight 

hours. Figure 5-18 shows the results of the wet- and dry-event measurements. The depths 

reported are typical values that would be expected for rivers and do not preclude 

recreational use at either proposed beach site. 

5.5. WWTP Discharges 

The range of concentrations of fecal coliform bacteria and E. Coli in the WWTP effluent 

streams is similar to that observed during dry weather but with generally higher 

concentrations.  Figures 5-19 and 5-20 illustrate the fecal coliform and E. coli 

concentrations sampled in the WWTP plant effluent streams during the four wet-weather 
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events.  There are no consistent trends relative to the timing of the rain event.  The East 

Greenbush WWTP seems to have higher bacteria concentrations during the small events 

relative to the other WWTPs.  Most of the WWTPs seemed to have a slight spike in 

bacteria concentration at the height of rainfall in Event 4, the largest event. The overall 

loading from these plants does likely increases during wet weather as flows increase 

since there is no apparent evidence of dilution by stormwater causing any significant 

decline in indicator bacteria during wet weather. 

5.6. CSO Discharge Points 

Five CSO discharge points were monitored during the wet-weather period. Wet-weather 

sampling was initiated at the activation of any one of the observed sites. During the wet-

weather events field crews collected samples at 15-minute intervals from the CSO sites 

during all periods when the overflows were actively discharging. At least three of the five 

CSO discharge points activated and were sampled in all four events.  All five CSOs were 

sampled during the largest rain event (Event 4). Based on a review of block test data 

provided by the ACSD, the activation of monitored sites were very well correlated with 

the other Albany County CSO structures that were not visually monitored. Table 5-5 

presents the ACSD block test data for the four wet-weather events. 

Table 5-5. 

ACSD CSO Activations 

Regulator/Dam 
CSO Activated (Y/N) 

Event 1 Event 2 Event 3/Event 4
(1)

 

Tivoli Y Y Y 

Thatcher Y Y Y 

Livingston N Y Y 

Jackson Y Y Y 

Quackenbush Y Y Y 

Orange Y Y Y 

Steuben Y Y Y 

Maiden N Y Y 

State N Y Y 

Division N Y Y 

Liberty N Y Y 

Madison N Y Y 

Ferry N Y Y 

Arch N 
 

 

Rensselaer (Big C) Y Y Y 

Schyler N Y Y 

Gansevoort N Y Y 
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Regulator/Dam 
CSO Activated (Y/N) 

Event 1 Event 2 Event 3/Event 4
(1)

 

Bouch Y Y Y 

S. Swan Y Y Y 

Hamilton Y Y Y 

Saratoga N Y Y 

Duncan (012) N Y Y 

Mohawk (007) N N Y 

Little C (008) N N Y 

14
th
 N Y Y 

7
th
 Y Y Y 

6
th
 Y Y Y 

3
rd
 Y Y Y 

(1) Block were not reset between the July 8 and July 13 storms due to limited 

resources during extended wet-weather sampling activities.  Activation could be 
due to either event. 

 

Samples were analyzed for fecal coliform, E. Coli, total suspended solids (TSS), 

biological oxygen demand (BOD), Ammonia Nitrogen (NH3), total Kjeldahl nitrogen 

(TKN) and total phosphorus (TP).  The range of values measured for these 7 variables is 

consistent with what is expected in combined sewage, as shown in Table 5-6.  This 

section describes the results obtained for these samples for the four wet-weather events. 

Table 5-6. 

Comparison of Typical Values and Ranges of Pollutant Concentrations 

Sample 
Characteristic 

Model Sewer 
Use Law - NYS 

Dept. of 
Environmental 
Conservation 

Metcalf 
and 

Eddy, 
1991 

Report to Congress 
on the Impacts and 

Control of CSOs 
and SSOs 

APJVT - Present 
Study 

  

normal value 
(mg/L) 

range 
(mg/L) 

range 
(mg/L) 

median 
(mg/L) 

range 
(mg/L) 

median 
(mg/L) 

B.O.D. (5 day) 250 25-100 3.9-696 43 13-840 109 

Suspended Solids 300 150-400 1-4420 127 15-1600 160 

Phosphorus 15 1-10 0.1-20.8 0.7 0.34-22 2.2 

Ammonia Nitrogen 30 -- -- -- 1-17 5.1 

TKN 50 -- 0-82.1 3.6 0.7-81 10 

Fecal Coliform -- 10
5
-10

7
 

3-
40,000,000 215000 

9-
3,810,000 -- 

 

5.6.1. Bacteria 

Figures 5-21 and 5-22 illustrate the changes in sampled CSO fecal coliform and E. coli 

concentrations during each event. Typically concentrations of bacteria will decline in 
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CSO discharge as a storm progresses and as the stormwater increasingly dilutes the 

sewage. For Event 1 there was a problem with the Rensselaer overflow structure where a 

blockage caused a gate to remain open and discharge to continue beyond Event 1. That 

fact explains the numerous additional samples collected and the increasing concentration 

of bacteria with each additional sample collected at that location (i.e., each successive 

sample contained proportionally less stormwater and more sanitary flows). All of the 

other measured CSO discharges showed some decline in concentration as the event 

progressed. In all four events there is a noticeable decline in measured E. Coli at the 

Big C discharge in Albany. Because the rainfall depth, duration and intensity varied 

across the region, each of the events had slightly different timing of discharge and in 

some cases a specific CSO did not discharge.  

In some storm events sites resumed discharging after a break of more than 24 hours.  In 

all cases it appears that the range of concentrations was consistent with an initial high 

concentration of bacteria and subsequent discharges were at least 50 percent less and 

often 25 percent of initial discharge bacteria concentrations.  Generally, initial 

concentrations were greater than 1 million cfu/100ml and concentrations towards the end 

of the events were in the range of 250,000 cfu/100ml.  Other than the timing of the 

discharges, there were not large differences between the different outfalls sampled. 

These observations support the development of system-wide event mean concentration 

(EMC) for fecal coliform and E. Coli and/or using the typical CSO discharge 

concentrations from the EPA database.  

5.6.2. Suspended Solids 

Suspended solids are a measure of particulate material entrained in a sample.  Suspended 

solids are a component of both stormwater and wastewater.  In stormwater TSS is a 

potential indication of either soil loss or accumulated fine particulate material on 

impervious surfaces.  In urban areas runoff from paved or roof areas will typically have 

higher TSS concentrations at the start of a storm which will typically decline as those 

surfaces are rinsed clean.  Similarly combined sewage will have declining TSS as the 

sewage is increasingly diluted by rainwater. 

The range of values observed for TSS was within what is typical for combined sewage in 

all fours events as illustrated on Figure 5-23. Some of the overflows show a trend towards 

lower TSS concentrations as the event continues, in particular the concentrations 

observed in all continuing overflows at the end of Event 4 shows a noticeable decline 

from first flush concentrations.  In the first two wet-weather events, which were triggered 

by smaller precipitation events, a decline is less distinct though there is some indication 

of a trend towards more dilute overflow.  Generally a declining trend is more distinct in 

those instances where overflow persisted for a longer period. 
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5.6.3. Biological Oxygen Demand 

Oxygen demand is a property of wastewater and stormwater that is important to water 

quality as the amount of oxygen demanding material discharged into a receiving stream 

will have a lagged effect on downstream water quality as those substances remove 

dissolved oxygen from the water.  Typically secondary treatment permits require 

reduction of BOD to less than 20 mg/L.  Primary treatment would typically remove only 

about 30 percent of influent BOD. 

The pattern of concentration in each event is consistent with the concentrations of TSS 

described above as would be expected and as is shown on Figure 5-24.  Concentrations of 

BOD in initial discharges are in the range of 200 to 500 mg/L for most of the events.  The 

relatively brief initial discharge from the Big C location during the first wet-weather 

event had concentrations over 400 mg/L which is consistent with relatively undiluted 

sewage.  Generally for discharges that persist or reoccur later in a storm event the BOD 

concentrations decline to concentrations about half of initial concentrations.  Most 

concentrations of BOD measured towards the tail end of all four wet-weather events are 

comparable to what would be achieved by primary treatment. 

5.6.4. Ammonia Nitrogen  

Ammonia nitrogen water quality is specifically regulated by a water quality standard that 

is temperature and pH dependent.  The applicable criteria for un-ionized ammonia as NH3 

would range between 5.9 µg/l and 35 µg/l measured outside the mixing zone.  Un-ionized 

ammonia is a proportion of ammonia nitrogen which also varies with temperature and pH 

from < 1 percent to around 5 percent in the ranges of temperature and pH observed in this 

study.  For purposes of comparison then mg/L ammonia nitrogen is roughly equivalent 

to µg/l un-ionized ammonia.  

Figure 5-25 illustrates the observed concentrations of ammonia nitrogen in the CSO 

discharge samples for the four events.  The pattern is again similar to what was observed 

for TSS and BOD in all the events.  With the exception of the Rensselaer discharge in 

event one, similar declines occurred for all discharges as the events progressed.  As was 

mentioned earlier the Rensselaer discharge apparently was blocked open by debris, 

allowing continued discharge, in event one, which explains the increasing concentration.  

Concentrations of ammonia nitrogen at the start of events were in the range of 10 to 

16 mg/L and end of event concentrations approach 2 mg/L.  At pH 7 and 22 °C that 

would equate to unionized ammonia concentrations between 9.1 and 47µg/l which with 

dilution in the Hudson River should not directly cause or contribute to a violation of 

water quality standards.  Given that historical data does not indicate violations of the 

New York ammonia standard in the river these observations at CSO points are consistent. 
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5.6.5. Total Kjeldahl Nitrogen 

Total Kjeldahl Nitrogen is an analytical method that provides an estimate of Ammonia 

Nitrogen plus Nitrate and Nitrite and is used to estimate organically bound nitrogen. TKN 

minus NH3 is an estimate of the concentrations of Nitrate and Nitrite combined. TKN is a 

useful number to understand the potential of a wastewater source to provide nitrogen as a 

nutrient to downstream waters. 

The TKN results are illustrated on Figure 5-26 and show again a similar declining pattern 

of concentration as the other variables discussed above.  The TKN values are roughly 

double the ammonia nitrogen concentration which means available Nitrate and Nitrate is 

roughly equal to ammonia.  New York has not promulgated nutrient criteria but in areas 

such as the Chesapeake Watershed, end of pipe limits for total nitrogen can be as low as 

3 mg/L. More typically nutrient limits for nitrogen are in the 8 to 10 mg/L range. The 

values observed towards the ends of each of the wet-weather events are in the range of 

those limits. 

5.6.6. Total Phosphorus 

Total phosphorus (TP) is a measure of both dissolved and particulate bound phosphorus 

compounds in a water sample and includes both bioavailable forms and forms bound to 

substrate that are less available to provide nutrients for plant life.  Phosphorus is essential 

to plant and animal life and is often the limiting nutrient in freshwater aquatic systems.  

As such an overabundance of available phosphorus can lead to an overabundance of algal 

or other plant growth.  Such over-fertilization is called eutrophication meaning too much 

life.  Concentrations of phosphorus have been greatly reduced in wastewater systems 

because of the virtual elimination of phosphate from laundry detergents.  In many 

watersheds the primary loads of phosphorus come from non-point source application of 

fertilizers.   

The data for TP collected in this study is presented on Figure 5-27 and illustrates 

the  same declining pattern mentioned above for the different wet-weather events.  

Concentrations at the end of the events approach values that meet typical conservative 

wastewater effluent limits of 1 mg/L in discharges such as the Great Lakes Basin where 

nutrient limits are mandated. New York State has no numeric standard for nutrient 

limitation and only imposes standards where water quality does not meet the narrative 

criteria for nutrients which describe concentrations that cause excessive growth.  The 

range of values observed for TP seem considerably narrower than those observed for the 

other constituents discussed above. 
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6. Field Measurements 

6.1. General 

Field measurements of general water quality physical chemical variables were 

made during sample collection for all River Transects, tributaries, beach sites and CSO 

discharge locations. For the River Transects, tributaries, and beach sites, the water 

temperature, specific conductance, pH and dissolved oxygen were measured with field 

probes at the time each bacteria sample was collected. For the CSO discharges, the field 

parameters were measured within the overflow independently from the collection of 

bacteria samples. 

6.2. Dry-Weather Results  

6.2.1. River Transects 

Temperature measurements at the River Transect sites were consistent with the season of 

the sample, colder temperatures earlier in the season. Slightly warmer water with higher 

specific conductivity (more dissolved solids) joins the Hudson from the Mohawk as can 

be seen very clearly in the first two panels of Figure 6-1 on the next page. The measured 

pH was relatively similar at all sites in both dry- and wet-weather sampling and ranged 

between 6.5 and 8.5 consistent with state standards for most waters. As was the case with 

the bacteria samples, the field data collected across the River Transects was very similar 

again indicating that the rivers are well mixed laterally. For simplicity in data 

interpretation, the averages of temperature, pH and conductivity are presented in 

Tables 6-1, 6-2 and 6-3, respectively for each River Transect for each dry-weather event. 

Table 6-1. 

Average Dry-Weather Temperature (°C) at each River Transect 

  5/13 5/14 5/15 5/16 5/27 5/28 5/29 5/31 6/4 6/26 6/27 6/28 7/7 7/17 7/18 

RT1 
No 
Data 16.05 15.37 15.58 18.77 17.77 17.91 

No 
Data 20.00 22.96 24.00 24.43 25.74 25.54 25.40 

RT3 14.01 14.52 14.80 15.01 18.71 18.38 18.08 19.26 20.26 22.90 23.16 24.93 25.92 25.87 25.95 

RT2 
No 
Data 16.77 15.17 15.78 21.88 19.76 17.92 

No 
Data 19.67 23.47 24.37 26.81 28.02 25.63 25.83 

RT4 14.27 14.88 15.28 15.28 18.34 18.14 18.02 19.52 20.50 23.11 23.58 24.47 25.88 25.80 26.13 

RT5 14.33 15.02 15.45 15.35 18.08 18.40 18.39 19.40 20.35 23.21 23.80 
No 
Data 25.92 25.77 26.43 

RT6 14.57 15.19 15.50 15.48 18.90 18.70 18.50 19.09 20.29 23.32 24.34 
No 
Data 26.22 26.04 26.24 

RT7 14.74 15.19 15.47 15.66 18.00 18.43 18.37 19.06 20.23 23.47 23.99 
No 

Data 25.91 25.87 26.03 

RT8 14.74 15.36 15.42 15.54 18.09 18.33 18.68 18.97 20.26 23.25 23.67 
No 
Data 25.81 25.63 26.32 

RT9 14.71 14.99 15.35 15.40 17.25 18.04 18.39 19.01 20.29 23.39 24.20 
No 
Data 25.97 25.97 26.40 

RT10 14.74 15.11 15.48 15.29 17.38 18.02 18.22 19.02 20.05 23.46 23.75 
No 
Data 26.12 26.08 26.12 
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Table 6-2. 

Average Dry-Weather Conductivity (mS/cm*) at each River Transect 

  5/13 5/14 5/15 5/16 5/27 5/28 5/29 5/31 6/4 6/26 6/27 6/28 7/7 7/17 7/18 

RT1 
No 
Data 0.26 0.26 0.26 0.35 0.16 0.09 

No 
Data 0.36 0.35 0.35 0.30 0.48 0.33 0.33 

RT3 0.10 0.12 0.12 0.17 0.28 0.22 0.20 0.19 0.20 0.17 0.23 0.28 0.23 0.17 0.18 

RT2 
No 
Data 0.26 0.26 0.26 0.36 0.15 0.07 

No 
Data 0.35 0.34 0.35 0.30 0.47 0.34 0.32 

RT4 0.15 0.16 0.15 0.15 0.13 0.22 0.19 0.21 0.21 0.17 0.18 0.27 0.21 0.18 0.18 

RT5 0.09 0.15 0.15 0.15 0.20 0.16 0.19 0.20 0.22 0.17 0.17 
No 
Data 0.22 0.18 0.18 

RT6 0.10 0.16 0.14 0.16 0.21 0.22 0.21 0.21 0.22 0.17 0.18 
No 

Data 0.23 0.21 0.20 

RT7 0.11 0.15 0.13 0.16 0.21 0.20 0.20 0.21 0.19 0.18 0.17 
No 
Data 0.23 0.22 0.19 

RT8 0.11 0.16 0.14 0.15 0.22 0.21 0.22 0.23 0.22 0.17 0.17 
No 
Data 0.23 0.22 0.21 

RT9 0.11 0.16 0.15 0.14 0.23 0.21 0.21 0.23 0.23 0.18 0.18 
No 
Data 0.24 0.23 0.23 

RT10 0.11 0.15 0.16 0.14 0.23 0.22 0.22 0.22 0.23 0.19 0.18 
No 
Data 0.25 0.24 0.23 

*mS/cm = milliSiemens per centimeter 

Table 6-3. 

Average Dry-Weather pH at each River Transect 

  5/13 5/14 5/15 5/16 5/27 5/28 5/29 5/31 6/4 6/26 6/27 6/28 7/7 7/17 7/18 

RT1 
No 
Data 8.24 8.40 8.53 9.11 9.19 8.94 

No 
Data 8.78 8.72 7.11 6.37 6.45 8.18 8.49 

RT3 7.35 7.40 7.56 7.60 8.99 7.74 7.57 7.61 7.68 7.53 7.58 8.34 8.05 7.54 7.46 

RT2 
No 

Data 8.43 8.19 8.40 9.18 9.27 9.22 
No 

Data 8.61 9.24 7.77 7.99 7.72 8.25 8.63 

RT4 6.77 6.76 7.95 7.96 9.08 8.13 7.40 8.02 7.89 7.39 7.51 8.12 7.46 7.49 7.58 

RT5 7.21 7.73 7.90 6.87 8.01 7.75 8.37 8.30 7.98 7.60 7.52 
No 
Data 7.69 7.65 7.75 

RT6 7.79 7.93 7.95 6.95 8.21 8.36 8.50 8.32 7.93 7.67 7.67 
No 
Data 7.90 7.81 7.67 

RT7 8.04 7.96 7.82 6.58 7.93 8.20 8.35 8.31 7.88 7.69 7.60 
No 
Data 7.76 7.79 7.60 

RT8 8.04 8.00 7.81 6.97 8.16 8.30 8.42 8.30 7.82 7.58 7.54 
No 
Data 7.70 7.69 7.65 

RT9 7.91 7.82 7.71 6.92 8.13 8.42 8.29 8.25 7.94 7.57 7.58 
No 
Data 7.72 7.76 7.70 

RT10 7.78 7.78 7.79 6.78 8.10 8.49 8.50 8.30 7.89 7.59 7.49 
No 

Data 7.75 7.82 7.73 

 

The applicable dissolved oxygen standard as stated by New York is: “For non-trout 

waters, the minimum daily average shall not be less than 5.0 mg/L, and at no time shall 

the DO concentration be less than 4.0 mg/L.”  Dissolved oxygen measurements in dry-

weather samples did not meet this standard in several early season samples as can be seen 

in the third panel of Figure 6-1 on the next page. No consistent differences were observed 

for differences between the river bank and river center measurements.  Table 6-4 presents 

the averages for each River Transect for dry-weather events.  The table highlights values 

observed that did not meet the average criteria of 5.0 mg/L.  A decline from upstream to 

downstream was observed for the first seven dry-weather events prior to the 31
st
 of May.  

That decline results in exceedances of the DO criteria at all sites downstream of RT4 for 

five of the first six dry-weather events.   
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Table 6-4. 

Average Dry Weather Dissolved Oxygen (mg/L) at each River Transect 

  5/13 5/14 5/15 5/16 5/27 5/28 5/29 5/31 6/4 6/26 6/27 6/28 7/7 7/17 7/18 

RT1 
No 
Data 6.84 8.42 7.63 22.17 10.96 10.35 No Data 7.94 6.03 6.14 5.96 7.33 6.88 6.06 

RT3 3.42 4.82 6.13 4.90 14.11 8.69 8.67 8.11 7.94 8.19 8.07 7.97 8.10 6.16 6.03 

RT2 
No 
Data 5.72 6.66 6.19 17.82 8.26 9.43 No Data 6.87 6.57 6.93 6.31 8.85 8.26 7.40 

RT4 5.15 5.09 5.56 4.58 11.68 8.50 8.43 8.77 7.95 6.99 6.91 6.82 7.35 4.57 4.65 

RT5 4.06 4.14 4.78 4.54 7.04 5.08 3.60 9.69 9.08 7.77 8.51 
No 
Data 9.00 7.73 7.90 

RT6 3.77 4.11 4.83 4.87 9.11 5.69 5.37 9.50 8.87 7.75 8.67 
No 

Data 9.08 7.88 7.46 

RT7 3.75 4.13 4.57 4.41 8.91 6.64 4.02 9.64 9.23 7.83 8.33 
No 
Data 8.58 7.99 7.34 

RT8 3.75 4.04 5.12 5.00 9.39 6.45 5.65 9.68 8.87 7.43 8.10 
No 
Data 8.69 7.58 7.59 

RT9 2.87 3.36 4.92 4.80 8.47 6.60 6.04 9.75 8.93 7.11 8.37 
No 
Data 8.58 7.83 7.71 

RT10 2.90 3.15 5.00 4.88 8.73 7.84 8.05 10.26 8.69 7.26 7.89 
No 
Data 8.84 7.99 7.69 

 

Later in the season Dissolved Oxygen generally met the criteria during dry weather with 

a slight decline in measured DO apparent at River Transect 4 during the last two events 

as shown in Table 6-4.  The July dry-weather samples do not indicate non-compliance 

with the instantaneous criteria but might violate the average criteria if those samples are 

representative of the daily average. 

6.2.2. Tributaries 

Temperature measurements at the River tributary sites were consistent with the season of 

the sample, colder temperatures earlier in the season. The measured pH was relatively 

similar at all sites in both dry- and wet-weather sampling and ranged between 6.5 and 8.5 

consistent with state standards for most waters. The specific conductivity was relatively 

similar among most of the tributaries with consistently lower values measured in the 

Poesten Kill (T14) and consistently higher values measured in Patroon Creek (T16). As 

was the case with the bacteria samples, the field data collected across the River Transects 

was very similar again indicating that the rivers are well mixed laterally. For simplicity in 

data interpretation, the averages of temperature, pH and conductivity are presented in 

Tables 6-5, 6-6 and 6-7, respectively for each River Transect for each dry-weather event. 

Table 6-5. 

Average Dry-Weather Temperature (°C) at Each Tributary 

  5/13 5/14 5/15 5/16 5/27 5/28 5/29 5/31 6/4 6/26 6/27 6/28 7/7 7/17 7/18 

T19 14.35 14.91 15.34 15.95 
No 
Data 17.64 16.93 19.03 20.91 23.13 23.83 25.51 25.66 25.30 26.71 

T15 14.63 15.22 15.61 15.99 18.55 18.17 17.64 18.98 20.03 23.47 23.78 24.98 25.90 25.63 26.23 

T14 11.90 13.31 14.97 13.95 15.27 17.03 15.73 19.07 19.52 18.38 19.35 21.55 23.45 21.68 22.19 

T13 10.77 11.70 13.56 12.43 18.35 14.02 12.14 18.37 18.60 18.76 20.78 22.51 22.30 19.64 20.06 

T16 12.10 13.15 13.66 13.26 16.53 14.34 13.32 17.73 17.40 17.94 18.62 20.00 20.64 19.70 19.95 

T12 11.58 12.28 13.80 13.39 14.79 14.89 13.98 18.55 18.86 19.04 20.10 22.17 22.65 21.64 22.11 

T11 14.02 13.47 15.87 15.78 21.84 17.98 17.30 21.16 20.20 21.29 22.78 23.98 26.72 23.11 24.42 
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Table 6-6. 

Average Dry Weather Specific Conductivity (mS/cm) at Each Tributary 

  5/13 5/14 5/15 5/16 5/27 5/28 5/29 5/31 6/4 6/26 6/27 6/28 7/7 7/17 7/18 

T19 0.23 0.24 0.23 0.23 
No 
Data 0.29 0.28 0.28 0.28 0.21 0.22 0.32 0.33 0.28 0.27 

T15 0.22 0.24 0.24 0.23 0.29 0.30 0.28 0.28 0.28 0.21 0.22 0.32 0.34 0.28 0.27 

T14 0.15 0.18 0.18 0.18 0.18 0.24 0.24 0.24 0.25 0.10 0.12 0.18 0.24 0.15 0.16 

T13 0.31 0.36 0.35 0.35 0.39 0.44 0.45 0.43 0.44 0.23 0.25 0.35 0.38 0.34 0.35 

T16 0.80 0.70 1.09 1.12 1.18 1.17 1.25 0.91 1.08 0.79 0.98 1.19 1.19 0.61 0.62 

T12 0.38 0.43 0.42 0.43 0.44 0.50 0.50 0.53 0.49 0.31 0.34 0.48 0.50 0.46 0.47 

T11 0.40 0.59 0.58 0.63 0.70 0.77 0.81 0.70 0.78 0.32 0.44 0.54 0.77 0.39 0.28 

 
Table 6-7. 

Average Dry-Weather pH at Each Tributary 

  5/13 5/14 5/15 5/16 5/27 5/28 5/29 5/31 6/4 6/26 6/27 6/28 7/7 7/17 7/18 

T19 8.00 7.71 8.45 8.65 
No 
Data 8.76 8.66 8.43 7.65 7.54 7.78 8.37 7.80 7.56 7.97 

T15 8.07 7.95 8.28 8.71 10.22 8.73 8.29 8.38 8.31 7.54 7.72 8.33 7.91 7.59 7.61 

T14 6.84 7.09 7.42 7.33 7.30 7.56 7.24 7.50 7.42 6.96 7.39 7.92 7.85 7.35 8.04 

T13 7.92 8.03 8.18 8.02 7.97 8.05 7.97 8.20 8.10 7.70 8.05 8.03 8.55 8.08 6.24 

T16 8.26 8.13 8.13 8.15 8.20 8.25 8.19 7.94 7.77 7.73 8.16 8.09 8.10 7.91 8.01 

T12 7.94 7.84 7.96 7.89 7.79 7.81 7.80 7.79 7.83 7.86 8.05 8.01 8.26 8.12 8.09 

T11 8.08 8.09 7.98 7.92 8.35 8.30 7.99 8.38 7.90 7.65 8.13 8.08 8.33 7.88 7.94 

 

The field measurements for the tributary samples were in many ways similar to those of 

the River Transects.  During the dry-weather events the variations of DO, Temperature, 

pH and Conductivity were within normal seasonal ranges.  Dissolved Oxygen 

measurements for all the tributary site dry-weather samples are listed in Table 6-8.  The 

tributaries all showed low DO readings that corresponded to the low DO in the first four 

dry events observed in the River Transect samples during the same events. Later in the 

season all of the tributary samples show DO readings that meet water quality standards, 

with the exception of one sample on July 17
th
 at the mouth of Patroon Creek where DO 

was measured at 0.0 mg/L. 

Table 6-8. 

Average Dry Weather Dissolved Oxygen (mg/L) at Each Tributary 

  5/13 5/14 5/15 5/16 5/27 5/28 5/29 5/31 6/4 6/26 6/27 6/28 7/7 7/17 7/18 

T19 4.31 5.85 7.74 5.50 
No 
Data 7.96 8.67 8.70 8.29 6.96 7.63 7.57 6.72 5.43 5.86 

T15 5.04 5.84 6.55 5.93 14.77 9.75 9.49 8.60 8.56 6.45 7.16 7.02 7.18 5.56 5.24 

T14 5.09 5.05 4.94 4.89 8.69 9.16 9.47 8.83 6.57 10.46 11.11 8.72 9.90 8.43 8.20 

T13 5.74 5.70 5.59 5.54 10.57 9.90 10.37 8.50 8.49 24.46 32.11 8.15 6.20 8.64 8.49 

T16 3.94 4.05 3.71 4.17 26.34 13.58 11.87 7.04 11.61 9.25 9.00 8.61 9.67 0.00 6.01 

T12 4.53 4.49 4.38 4.33 7.45 8.23 8.85 7.99 6.82 29.35 31.94 8.37 4.39 7.39 7.24 

T11 3.07 3.12 2.98 3.17 16.85 10.45 11.68 11.74 9.38 8.39 8.64 8.85 9.82 15.81 6.11 
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6.2.3. Beach Sites 

The field measurements at the beach sites for dry weather are comparable to the River 

Transects for the same dates.  The Temperature, pH and conductivity are within normal 

ranges and show no indications of water quality problems.  The dissolved oxygen shows 

the same pattern of early season low DO readings as was seen in the River Transects and 

the tributary sites.  DO for the first four dry-weather events was low (but not below 4.0) 

at the Henry Hudson Park Site between May 13-16 2008, as shown in Table 6-9.  At the 

Schodack Island site Downstream the DO during those same four events was below 

4.0 mg/L.  DO at all other dry-weather beach site samples was within normal ranges. 

Table 6-9. 

Average Dry Weather Dissolved Oxygen (mg/L) at Each Beach Site 

 

5/13 5/14 5/15 5/16 5/27 5/28 5/29 5/31 6/4 6/26 6/27 6/28 7/7 7/17 7/18 

B17 3.78 3.74 3.63 3.58 7.77 11.35 11.88 9.35 6.30 29.73 25.06 0.84 8.30 6.98 7.50 

B18 6.27 7.16 7.50 8.05 13.73 11.39 10.42 8.93 11.93 8.33 6.62 5.94 6.18 0.00 6.93 

 

6.3. Wet-Weather Results 

6.3.1. River Transects 

During wet-weather events the field measurements showed general consistency through 

the events and did not show any consistent wet-weather exceedances of Dissolved 

Oxygen criteria as was observed in dry weather.   

Figure 6-2 shows the time series of measured DO at each River Transect during the first 

wet-weather event, May 31- June 2, 2008. Measured Dissolved Oxygen never fell below 

the instantaneous standard of 4.0 mg/L at any site.  Some slightly lowered values for DO 

were observed at the two upstream sites on the Mohawk River.  The low DO observed 

during earlier dry-weather events on the Hudson Upstream was not observed during the 

first wet-weather event. 

A similar pattern for measured DO can be seen on Figure 6-3 for the second wet-weather 

event.  In this event some instantaneous readings for DO were measured below the 

standard at some of the upstream sites for brief periods during the event.   

Event 3 again shows some DO changes at the upstream sites and not much variation at 

any of the downstream sites as is shown on Figure 6-4.  The nighttime readings on the 

second day of the wet-weather event show a decline below the standard at the upstream 

Hudson River sites (RT 3) and a decline on the south bank upstream of the Mohawk 

River Transect (RT7).  A similar decline is seen in the channel at RT 2 in Cohoes. No 

apparent decline is observed at RT 4 or any of the sites further downstream. 
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The DO for Event 4 was similar at most sites and times throughout the event as shown on 

Figure 6-5. Consistent with Event 3, the upstream site on the Mohawk shows some 

initially low DO at the South Banks station but then all other readings are consistently 

above the instantaneous standard. 

Temperatures remained consistent for all transects and increased from Wet Event 1 to 

the Wet Event 4, as shown in the first panel of Figure 6-6. Specific Conductivity 

measurements downstream of the Hudson River and Mohawk River confluence are 

unchanging for each event. These values seem to be a combination of the elevated values 

measured in the Mohawk River transects (RT1 and RT2) and the diminish values 

measured in the Hudson River upstream of the confluence. Also, pH values remained 

consistent for all transects with the exception of the Mohawk River transects (RT1 and 

RT2), which show an elevated pH for Wet Events 1 and 4 in the third panel of Figure 6-6.  

6.3.2. Tributaries 

During the wet-weather events, the Tributary field measurements for Temperature, pH 

and conductivity show few readings that are out of normal ranges (Figures 6-7 through 6-

9).  Dissolved Oxygen measurements in the different tributaries show different responses 

in each of the different events (Figure 6-10).The Wynants Kill (T13) showed measured 

DO below 4.0 mg/L in at least one sample in all four events. Mill Creek (T12) had a few 

samples below 4.0 mg/L in Events 2, 3 and 4.  The Norman’s Kill (T11) had low readings 

in samples from all four events but samples below the 4.0 mg/L standard only in the first 

and last event. Patroon Creek (T16) had low DO in the first two events but stayed above 

the standard. In the third event a single reading from Patroon Creek was below 4.0 mg/L 

and in the final wet-weather event the DO from Patroon Creek showed a noticeable 

decline through the event with most of the late event samples below the standard.  The 

Poesten Kill (T14) started Wet Event 2 below the standard and then later samples in that 

event were above 4.0 mg/L.  A single sample in the Poesten Kill in Event 3 was below 

4.0 mg/L.   

Given that River transect samples taken during and prior to the wet-weather events did 

not typically show low dissolved oxygen it is likely that reading observed in these 

tributaries are representative of upstream conditions or loadings. 

6.3.3. Beach Sites 

The Dissolved Oxygen measured at the two beach sites for the four wet-weather events is 

shown on Figure 6-11. The DO during the first two wet events shows diurnal changes 

consistent with the timing of day night cycles. DO during those two events does not drop 

below the applicable criteria.  During wet event 3 and 4 both beach sites show a decline 

in DO on the second day of the wet-weather event.  There is no similar decline observed 

at the upstream RT10 site so it is not clear if this is a nearshore effect or some evidence 
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of downstream DO depletion from wet weather loading either locally or upstream in the 

Albany Pool. 

6.4. Floatables 

In addition to the bacterial analyses and measurement of field parameters, the assessment 

of the “Albany Pool” included visual observation of floatables. Floatables are defined as 

pollutants, trash or other debris that float on or near the water surface. With the exception 

of natural matter (branches, leaves, etc.) floatables are usually man-made material which 

are considered objectionable due to their impact on aesthetics, disagreeable odors, and 

their potential to entangle or otherwise endanger wildlife. The presence of nuisance 

floatables often results in beach closures.  

Floatables can be introduced through point and nonpoint sources and are predominately 

attributed to discharges from combined sewer overflows, stormwater pipes, and urban 

waterways.  Floatables introduced from nonpoint sources typically include natural 

vegetative matter (leaves, organics).   Floatable materials from separate stormwater 

outfalls typically include both natural matter and trash and litter from the streets (plastics, 

paper, styrofoam, cans, cigarette butts, etc).   

Sources of floatables in combined sewer overflows can be attributed to both the 

stormwater and sanitary components of the discharge. The stormwater component is 

similar to discharges from separate stormwater outfalls and includes both natural material 

and litter.  The sanitary component contributes typical sanitary waste items including 

fecal matter, toilet paper, birth control devices and other personal hygiene items. 

Types of floatables in urban waterways can vary widely based on the waterway condition 

and contributing point and nonpoint pollution sources such as stormwater drainage, 

combined and separate sewer overflows and in some cases, illicit sewer connections.  

Depending on these sources, floatables may include a combination of natural matter, 

litter, and sanitary waste.   

Floatables can be controlled at the source through public education programs within the 

watershed by the implementation of best management practices such as improvements to 

recycling and waste handling programs, street sweeping, catch basin modifications and 

cleaning, and at the discharge point through end of pipe devices.  Some of the previously 

conducted monitoring programs suggested that most floatables in CSO discharges (with 

the overall percentage as high as 95 percent) originate as street litter. The remainder 

includes personal hygiene items flushed down toilets. Generally, street litter floatables 

from combined and separate storm sewer discharges can be cost-effectively controlled at 

the source.  Additionally, public education program and the proper disposal of personal 

hygiene items can contribute greatly to the control of objectionable floatable items.  
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Significant presence of sanitary waste components, fecal matter, and toilet paper, etc. 

may require end-of-pipe controls at the discharge points.  

For the assessment of floatables within the sampling area, photographs were taken at each 

river transect, each tributary, and at each potential beach site during all day time sampling 

events (dry weather and wet weather).  A total of approximately 900 photographs were 

taken. Floatables were regularly observed within the Mohawk and Hudson Rivers over 

the duration of the sampling period. Most observations of floatables were made during 

navigation between transect locations within the Hudson River. Based on general 

observations by the sampling personnel, the majority of floatables appeared to consist of 

natural matter and trash and litter from the streets. While sanitary trash and floatables 

were observed at the CSO discharge locations, no observable sanitary trash was identified 

by the field crews during the Hudson River sampling.  Larger floatable material (logs, 

trees, limbs, etc.) were routinely observed and encountered during wet weather events 

along with smaller man-made items such as bottles, cans, and milk containers.  However, 

due to the transient nature of the floatable materials, the photographs revealed few 

floatables within the Hudson and Mohawk Rivers at the river transect locations at the 

time of sampling.  Representative photographs were chosen to illustrate the presence or 

absence of floatables at each sampling location site for both dry and wet weather events.  

These photographs are shown on Figures 6-12 through 6-30.  The entire library of 

photographs is provided electronically in Appendix C.  No photographs were taken at the 

CSO discharge points due to insufficient lighting, access, or both. 

In contrast to the river transects, the photographs reveal an abundance of floatables in two 

of the tributaries (T11 Normans Kill and T12 Mill Creek).  Photographs of T15, T16 and 

T19 show little or no floatables, similar to the River transects. Finally, the photographs of 

the water at the beach sites show a moderate amount of floatables. 

Based on the types of floatables observed during the sampling program, it would appear 

that source control programs may be the most cost-effective system-wide floatables 

control alternative.  Evaluation and recommendations for floatables controls will be 

performed as part of the CSO alternatives evaluation task. 
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7. Discussion 

7.1. Sampling Program Goals and Objectives 

Sampling was conducted to characterize the receiving water quality of the Hudson and 

Mohawk Rivers where the Albany Pool Communities CSOs discharge.  Specifically, 

sampling was performed in accordance to the NYSDEC approved Receiving Water 

Quality Sampling Plan (October 2007 Revised by letter May 23, 2008) and limited to 

parameters where CSOs could cause or contribute to violations of water quality 

standards. 

Sampling was successfully completed for 15 dry-weather events and four wet-weather 

events. Sampling was conducted at 10 River Transects, five wastewater treatment plant 

discharges, six tributaries, and two potential beach sites.  Dry-weather samples were 

collected to develop an understanding of the specific ambient or background water 

quality parameters measured.  Wet-weather samples were collected to ascertain the water 

quality impact of the wet-weather events and CSOs both on the Mohawk and Hudson 

River at their upstream limits of the sampling area and throughout Albany Pool area.   

Samples were collected for both fecal coliform and E. Coli analyses in order to assess the 

data relative to the existing NYSDEC Class A and Class C fecal coliform standard 

defined in Part 703. 4 and the USEPA proposed standard for E. Coli. Field measurements 

of general water quality physical chemical variables were also made for temperature, 

specific conductance, pH and dissolved oxygen in order to assess the data relative to the 

existing NYS standards also defined in Part 703. 

Five CSO locations were also monitored and sampled. Wet-weather sampling was 

initiated at the activation of any one of the observed sites. CSO samples were analyzed 

for fecal coliform, E. Coli, total suspended solids (TSS), biological oxygen demand 

(BOD), Ammonia Nitrogen (NH3), total Kjeldahl nitrogen (TKN) and total phosphorus 

(TP).  These samples were collected to identify that the typical range of values measured 

for these parameters were consistent with what was expected for combined sewage and to 

determine appropriate event mean concentration values for estimation of CSO loadings. 

7.2. Quality assurance and Quality Control 

The Quality Assurance and Quality Control (QA/QC) protocols for this sampling 

program were defined in the field sampling plan document and in the lab provided QAPP 

documents from the selected laboratories as required in the sampling plan.  Field QA 
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included requirements for calibration of field instruments, record keeping, chain of 

custody and site photography.  In addition, training was conducted with the field crews 

prior to the sampling season and a safety and QA/QC discussion was held with all field 

teams prior to the start of each dry or wet-weather sampling event.  

Lab QA/QC performance was stipulated to meet certification standards as acceptable to 

NYDEC and were detailed in the lab proposals.  In addition to the internal lab QA/QC 

each field team collected co-located duplicate samples at one of their sampling sites for 

each event. Co-located samples were used since true duplicates or split samples were 

not practical.  

7.2.1. Field sampling QA/QC 

Quality Assurance and Quality Control Activities for field activities were performed by 

Watershed Assessments Associates of Schenectady, New York. The field crews provided 

standardized notations on field sheets for each station for all events that correspond to 

chain of custody attached to samples submitted to the laboratory for bacterial or chemical 

analysis.  Complete chain of custody is available for all lab samples and each field 

measurement was recorded on original field sheets and submitted to the project team.  

The field probes were provided through a rental company with documented certification 

and were calibrated at the start and end of each sampling event.  DO, pH, conductivity, 

and Temperature calibration of the field probes was within 5 percent of starting value for 

each probe at the conclusion of each event.  Calibration data was recorded electronically 

and printed onto standard calibration sheets provided with the field data.   

Quality control review of the field data consisted of examination of the values recorded 

and the documentation provided on the field sheets.  The following minor quality control 

issues were identified: 

1. In a small number of instances pH values were recorded that did not seem to be 

within the range of normal values for open water.  Values between 13 and 13.5 

were recorded for 4 samples. A single pH value of 18.75 was recorded.  Examining 

the records of the field sheets showed that in 4 of the 5 instances where these high 

values were noted they were the first measurement recorded by that field team on that 

day.  In the fifth case it was the second measurement taken.  From this information it 

seems likely that either bleach used for cleaning field equipment or some other high 

pH substance was introduced into the sampling containers or onto the equipment and 

artificially raised the measured pH for those samples. These measurements were 

removed from the analysis since they appeared to be outside of the range of possible 
measurements. 

2. In one instance a temperature value of 6.25 degrees Celsius was recorded.  That value 

seems to have been recorded incorrectly, or was a measurement from another probe 

recorded on the wrong line. This measurement was removed from the analysis. 
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3. There were several instances where the field teams did not initial and comment on 

erasures and changes made in the field so it is not clear what the reason was that 

values were changed. Generally it appears that those changes were where the field 

team initially wrote values in the wrong box and did not note that the initial value 
was erased and a change made.  

7.2.2. Laboratory QA/QC 

St. Peter’s Bender Laboratory of Albany, New York performed all the bacterial analyses 

(both fecal coliform and E. Coli) for this study and Environmental Laboratory Services of 

North Syracuse, New York performed the analytical services associated with CSO 

overflow locations.  Both laboratories provided internal chain of custody documentation 

for all samples and other documentation that they met their internal QA/QC checks for all 

of the data provided.  For the bacteria samples the range of dilutions was selected to 

provide quantification down to 10cfu/100ml and up to approximately 2 million 

cfu/100ml.  Numerous samples were reported (as expected) at <10 cfu/100ml for both 

fecal coliform and E. coli. Four samples were reported as >2,000,000 cfu/100ml (or too 

numerous to count at the highest dilution) for fecal coliform concentration.  For those 

4 samples the lab was able to quantify E. coli concentrations.   

Analysis of the co-located samples shows strong correlation for both fecal coliform and 

E. coli concentrations. The relationship of the bacteria samples to their duplicates is 

shown on Figure 7-1. Some deviation between originals and duplicate samples is 

anticipated due to the variability of bacteria in water samples and the errors inherent in 

dilution based analysis. Despite these known challenges the differences between 

measured values and their duplicates were within a range that is clearly acceptable for 

this type of test.  

Quality control review of bacteria lab data involved review of the reported values and in 

particular a review of apparent high values such as those observed in the June 4
th

 dry-

weather event.  Those high values could not be attributed to any single sampling team or 

field protocol error and were also consistent in showing an upstream downstream 

relationship consistent with a possible slug of bacteria from an unknown leak or spill in 

that area. 

Quality control review of the laboratory chemistry of the CSO samples did not show any 

questionable values or deviations from protocol.  The chemistry laboratory did not report 

any violations of their internal QA/QC procedures in analyzing those samples. 

7.3. Albany Pool Hydrodynamics 

The water quality impact of the CSO discharges on the receiving water could be 

influenced by river flows and tides which may be subject to upstream control devices or 

influenced by local and regional weather events. A review of the United States 

Geological Service (USGS) stream gauging stations on the Hudson River, Mohawk River 


