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Goals

• Discuss community-university-municipality WQ 
monitoring partnerships logistics and why these 
partnerships can be mutually beneficial

• Share best practices, some examples and lessons 
learned, and resources (where to find partners, 
funding opportunities) at the subwatershed scale

• Scaling up community-university-municipality 
partnerships: The Hudson River Subwatershed & 
Tributary (THuRST) Research Network

• Answer questions and encourage others to share 
their experiences, lessons learned, and best 
practices



Community-University-Municipality  
WQ Monitoring Partnerships

• Could partner with any 
combination of student(s), 
faculty, or staff

• Options for time commitment:
– One-day volunteer, service, or 

citizen science events
– Semester-long or multi-semester 

projects (course project, 
internship, independent study)

– Long-term/multi-year research 
collaborations, often grant-
funded



Community-University-Municipality 
WQ Monitoring Partnerships

Are a really great way to:
• Explore a personal curiosity: collect 

preliminary or screening data, test a 
hypothesis, execute a pilot or demonstration 
project

• Utilize technical services or equipment (ex. 
GIS software, laboratory equipment) that 
your organization does not have access to

• Fulfill your organization’s outreach and/or 
education goals

• Meet MS4 requirements
Works well for projects that:
• Are not time-sensitive (the academic time 

scale is unique) but do have a defined 
beginning and end 

• Have clear goals, objectives, and outcomes
• Involve faculty and students



Why college/university professors and 
researchers want to partner with you

• Provide learning and training experiences for future 
watershed professionals, stewards, and advocates

• We are always looking for new project ideas 

• Partnerships increasingly more important for funding

• Provide resume building and networking opportunities 
for students 

• Job/personal satisfaction

• Obtain “local knowledge”, unique insights
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Training Future Water Scientists and 
Stewards

In order to solve the world’s complex water problems, “It is 
important to cultivate hydrologic scientists and engineers with 
intellectual breadth and disciplinary depth and graduates with 
enriched communication skills to enable them to easily work 
on interdisciplinary teams. During the education experience, 
periods of practical experience using the laboratory and field, 
exposure to new technologies, and service-minded activities 
(“hydrophilanthropy”) are all techniques to achieve this goal” 
(National Research Council, Challenges and Opportunities in 
the Hydrologic Sciences [2012]).
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Community-University-Municipality 
Partnerships can be WIN-WIN
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University-
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Best practices
• Meet with the professor/researcher to discuss potential project ideas; 

however, it could be several months before they can identify a student or 
course to work on the project. The pay off is that projects work best when 
there is a natural fit (course or student).

• Spend the time to make sure your goals are aligned with the professors/ 
researchers goals (could be a matter of framing the question ex. What is 
the water quality of the Patroon Creek versus is it safe to swim and fish in 
the Patroon Creek?) and that everyone is getting a ROI. 

• Make sure everyone’s expectations are clear from the beginning. Draft 
and sign a MOU.

• Ask for a certificate of insurance (they’re easy for us to provide).
• Schedule your follow-up meeting BEFORE the project kicks off or in the 

very early stages. At the end of the semester students and faculty are 
exhausted and eager to move on to the next exciting project. If the 
meeting already in the calendar, it’s more likely to happen.

• Undergraduate students working on a course project do have finite 
capabilities, time, and motivation. If the project doesn’t meet your needs 
first time around, ask that another student pick up the project where the 
previous one(s) left off.



Where to find university and college 
partners

• Contact us directly, network at events like this
• Academic community engagement office
• Undergraduate research office



Example projects and lessons learned

• Day-long event: WAVE (macroinvertebrate) 
sampling

• Semester project: Unified Subwatershed & 
Site Reconnaissance, Outfall Reconnaissance 
Inventory, Unified Stream Assessment

• Multi-year project: long-term water quality 
monitoring



WAVE (macroinvertebrate) sampling
• Water Assessments by Volunteer Evaluators 

(WAVE) is citizen-based water quality 
assessment developed by DEC. The purpose of 
WAVE is to enable citizen scientists to collect 
biological data for assessment of water quality 
on wade-able streams in New York State.

• Relatively low-tech way to better understand 
water quality in a local stream

• Data may be useful for meeting MS4 
requirements

• Excellent opportunity for education and 
outreach as well as to engage with technical 
experts

• Excellent way to dip your toes in the water 
(pun intended) on the way to more extensive 
water quality monitoring projects

• More info: 
https://www.dec.ny.gov/chemical/92229.html

https://www.dec.ny.gov/chemical/92229.html




Long-term WQ Monitoring

Mean concentrations of lead in stream sediment (mg/kg) in the Patroon 
Creek watershed from samples taken summer 2016, spring 2017, and 

summer 2017.





Semester-long Projects

Identify pollution sources 
and restoration potential 

within upland areas of 
urban subwatersheds.

Identify the location and record 
basic characteristics of individual 

storm drain outfalls, evaluate 
suspect outfalls, and assess the 

severity of illicit discharge 
problems in a community.

A rapid stream assessment 
to locate and evaluate 

problems and restoration 
opportunities in the urban 

stream corridor.



Water quality monitoring lessons 
learned

• Look for projects with a well-defined scope and start 
and end date

• Look for overlapping questions – ex. what is the water 
quality of Patroon Creek? and is it safe to swim and fish 
in the Patroon Creek?

• Monitoring projects can be surprisingly inexpensive 
especially when the college/university already has the 
equipment

• Opportunities for funding through the NYS Water 
Resources Institute, NYSDEC Estuary Program, and EPA

• Staff turnover can be a challenge
• Be wary/understanding of academic time-scales



“Scaling up” water quality monitoring 
partnerships

• Many examples of successful 
partnerships at the 
subwatershed scale

• How do we build those 
partnerships at the Hudson 
River Watershed scale?

• The Hudson River 
Subwatershed & Tributary 
(THuRST) Research Network is 
working to answer that 
question



The Hudson River Subwatershed & 
Tributary (THuRST) Research Network

What?
The Hudson River Subwatershed & 
Tributary (THuRST) network is a 
partnership of Colleges, Universities, and 
research institutions working in their 
respective, local watersheds, but using 
common methodologies, to answer a set 
of unifying research questions with 
answers of both scientific and 
community significance.
Research, support & network, advocate

Who?

Why?
• Understanding water quality in the 

tributaries is crucial for protecting 
and restoring the Hudson River.

• There are many colleges and 
universities working in their local 
watersheds; THuRST provides a 
network for pooling resources and 
expertise because “the whole is 
greater than the sum of its parts”.

• By examining a set of common 
research questions, we can identify 
commonalities (and differences) 
between the Hudson subwatersheds
and translate this new knowledge to 
the Hudson community.

• A partnership between colleges and 
universities provides a collaborative 
learning space for students and 
allows them to contextualize their 
local watershed within the larger 
Hudson watershed community.And others



Project 1: Salt Budgets and Winter 
Road Salt Delivery Mechanisms

● Question: how do land use and watershed structure 
control delivery of winter salt to the stream channel 
network, and ultimately, the Hudson River?

● Motive: Some studies have shown that salt 
concentrations can increase in surface waters without 
increases in urbanization or salt applications; these 
studies suggest that road salt is persisting in the 
environment and entering surface water streams 
through groundwater baseflow during non-winter 
months (Kelly et al., 2007; Corsi et al., 2015) 

● Communities may not see immediate water quality 
improvements when salt use is reduced 

● Approach: (1) characterize land use and watershed 
structure in the Hudson and its subwatersheds
through geospatial analyses; (2) analyze specific 
conductance data to identify hotspots, and examine 
spatiotemporal variability of salt contamination; and 
(3) correlate geospatial characteristics with average 
annual and seasonal conductivity concentrations.

● Status: Continuing to collect water quality data. 
Students finishing up GIS analyses and tackling water 
quality analyses

Study sites:

THuRST and partnering 
subwatersheds

Hudson River 
Environmental Conditions 
Observing System 
(HRECOS) sites



Approach: land surface 
characteristics

Land use and watershed structure characteristics 
computed for the Hudson and its subwatersheds
using readily available data from federal, state, 
and local GIS data repositories (ex. NYSGIS 
Clearinghouse, NationalMap.gov) and analysis 
tools (USGS Streamstats). ESRI ArcGIS Model 
Builder is used for many of these GIS analyses.
• Land use types
• Soil types
• Imperviousness (total, distance-weighted)
• Road lane density
• Home density
• Average distance between road and stream 

channel
• Managed drainage/MS4 area
• Riparian buffer area
• Waterbody density/waterbody area
• Outfall density
• Channel density
• Channel slope
• Basin slope



Approach: salt concentrations
Loggers: Meters: Laboratory analysis: 



Preliminary Results
• Preliminary analyses of HRECOS data 

done as part of this THuRST project 
show increasing SpC concentrations over 
the last several years consistent with 
larger, regional trends 

• Average monthly plots of SpC data for 
2012-2017 from several of the HRECOS 
stations appear to have a bi-model 
response: concentrations are high in the 
spring and again in the fall, motivating a 
further examination of whether salt is 
persisting in the environment and 
entering surfaces streams through 
groundwater baseflow.

• HYPOTHESIS:  differences between 
seasonal salt concentrations will be 
more pronounced in rural watersheds 
(the more urban the watershed, the less 
opportunity there is for salt to persist in 
the environment)

• More to come… 
Monthly average (2012-2016) specific conductance for Schodack Island

Monthly average (2012-2016) specific conductance for Port of Albany

Monthly average (2012-2016) specific conductance for Mohawk River @ Lock 8



Project 2: Bacteria contamination in 
surface streams

● Approach: Monitoring enterococcus, coliform, and E.
coli fecal indicator bacteria (FIB) and endotoxins in
surface waters spanning a gradient of urbanization
and salinity in the Hudson River Estuary

● Motive: Endotoxins are an emerging contaminant in
public waterways, particularly waterways receiving
high levels of both treated and untreated sewage.
Given their association and detectability in both
treated and untreated sewage, endotoxins may serve
as a useful water quality indicator, particularly in
areas prone to sewage contamination.

● Typically tests for these FIB can take 24 to 48 hours to
process whereas tests for endotoxins take 15 minutes
and can be completed on-site

● Status: Data collection more or less completed;
currently analyzing data and working on manuscripts.
Project requires ELAP certification, so no immediate
plans to apply for additional THuRST funding to
continue the project.



Approach
• All methods developed at 

Bard College and adapted 
for use at Siena College 
and other institutions 
through THuRST

• Samples were collected 
from a variety of locations, 
including urban estuarine, 
rural estuarine, freshwater 
sites streamside, rural 
freshwater mid-channel, 
treated and untreated 
sewage, tide pools and 
puddles, and the entire 
Hudson River Estuary 
system during a full day 
mid-channel voyage

• Methods include using lab-on-a-
chip technology (Endosafe
system, Charles River Inc.) to 
detect endotoxins and 
community-accessible IDEXX 
culture-based assays to detect 
FIB's (Enterococcus, coliform, and 
E. coli). 



Results

Mean endotoxin (eu/ml) and enterococcus (cfu/100ml) concentrations by site.

Endotoxins are present at all 49 sites sampled and concentrations are highest in 
sewage and stagnant water

Figure by Dr. Eli 
Dueker, Bard 
College



Results
• Endotoxin concentrations 

correlate with enterococcus 
most strongly at sites known 
to experience untreated 
sewage.  

• At sites with treated 
sewage, samples had high 
endotoxin concentrations 
even when enterococci 
counts were low, suggesting 
the endotoxins may persist 
in the environment even 
when FIB bacteria are 
removed or inactivated 
through the wastewater 
treatment process. 

• Seasonal variation, urban 
infrastructure, varying 
treatment processes, and 
other environmental factors 
may all impact endotoxin 
concentrations and the 
relationship between 
endotoxins and other FIB. 
More to come…

Correlation of paired endotoxin and enterococcus 
concentrations by site.

Figure by Dr. 
Eli Dueker, 
Bard College



“Scaling up” WQ Monitoring 
Partnerships 

How can we involve watershed stakeholders earlier in and throughout the 
process of doing this research? Unique challenges: projects are broad in scale 
(geographic and time); subwatershed communities have distinct needs, 
dynamics, and politics. Furthermore…

Want to make 
decisions informed 

by science
But science and 
research can be 

difficult to interpret 
and apply

And may be limited 
by capacity, 

resources, and/or 
experience 

First priority needs to 
be doing high-quality 
research and training 

students
But want to do work 
that is meaningful to 
the community and 

informs positive 
change

But limited by 
capacity, resources, 

and experience 

THuRST?

Researchers and scientists Watershed stakeholders



“Scaling up” WQ Monitoring 
Partnerships

• THuRST can help scale up WQ monitoring partnerships. THuRST is, 
in part, a support network for watershed researchers, providing a 
collaborative space to share knowledge and resources and develop 
guidance documents and best practices for watershed research. Not 
only can we pool technical expertise, but also success stories, 
lessons learned, and best practices when engaging with the 
watershed community 

• Next steps:
– Summer 2020 meeting and workshop focused on this topic
– Develop a plan for involving watershed stakeholders sooner in and 

throughout the THuRST research process
– Develop a guidance document with best practices and templates for 

all Hudson River Watershed researchers and plan for how to apply the 
best practices to current and future THuRST projects

• More to come…



Concluding remarks
• Community-University-Municipality water quality 

monitoring partnerships can take many forms: 
volunteer/service activities, semester-long projects, long-
term research collaborations

• Can be a win-win if some thought is given to the project 
and best practices are followed

• Ideal learning and training opportunities for students, our 
future watershed and environmental professionals and 
advocates

• THuRST is working to build a watershed-wide network of 
researchers.  The network can be a mechanism for “scaling 
up” monitoring partnerships to the Hudson Watershed 
scale
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