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Harbor Watch  

�  Water quality research and education 
program that is part of Earthplace. 

�  The mission of Harbor Watch is to 
improve water quality and ecosystem 
health in Connecticut.  

�  We work toward this goal by educating 
students, conducting field and lab 
research, and collaborating with 
municipal partners in Fairfield County.  

�  Since Harbor Watch got its start in 
1986, over 1,000 students and 
volunteers have been trained by our 
staff! 



Virtual River Research Program (VRRP) 

�  Due to the Covid-19 pandemic the annual River Research 
Program was offered as a virtual program in the fall of 2020 
and because of the virtual version’s success it was again 
offered as an option for fall 2021. 

�  The VRRP provides students with an opportunity to learn 
remotely from Harbor Watch staff on a variety of topics, 
while also participating in hands-on activities in a safe way.  

 
The VRRP includes: 
●  Weekly discussions on water quality and research topics 
●  Interactive demonstration day to learn research methods  
●  Student field day to collect and analyze water samples 
●  Virtual symposium 

 



Field Day 2021 

�  Each student who wished to 
participate in field day was 
provided a complete field 
sampling kit, specific location to 
sample, and detailed instructions 

�  On field day, students collected 
samples of water at different 
designated sites and used test 
strips to measure water quality 
parameters in the field. 

�  Water samples were analyzed by 
Harbor Watch staff in the lab for 
indicator bacteria E. coli. Photos: Ellie Grogan 



Student Field Day Results! 



Katrina Callinan: Dibbles Brook, Bethel CT 

�  No evidence of specific 
pollution  

�  Higher then expected 
values for pH, Hardness, 
and Alkalinity likely a 
result of calcium 
carbonate getting into 
the system’s natural 
landscape  

�  No additional 
monitoring necessary  

Parameter Results 

Total Chlorine (ppm) 0 

Free Chlorine (ppm) 0 

Total Hardness (CaCO3) 
(ppm) 

425 

Total Alkalinity (ppm CaCO3) 180 

pH (pH units) 7.8 

Ammonia (ppm) 0 

E. coli (MPN/100mL) 29.2 



Matt Caiati: Betts Pond Brook, Norwalk CT 

�  Starts near the southwestern 
corner of Norwalk's Cranbury 
Park 

�  At Allen Road (Norwalk), this 
brook encounters a group of 
small ponds: 14 Acre Pond, 
Betts Pond, and Woods Pond. 
These ponds are an 
important habitat to local 
animal species as well as 
migrating birds 

�  No evidence of specific 
pollution  

�  No parameters of concern 
�  No additional monitoring 

necessary  

Parameter Results 

Total Chlorine (ppm) 0 

Free Chlorine (ppm) 
0 

Total Hardness (CaCO3) 
(ppm) 

120 
 

Total Alkalinity (ppm CaCO3) 40 

pH (pH units) 6.8 

Ammonia (ppm) 0 

E. coli (MPN/100mL) 60 



Adrianna Piccirillo: Wepawaug River, Milford CT 

�  Starts in Woodbridge and 
flows through Orange and 
Milford before discharging 
into Milford Harbor (New 
Haven County, CT) 

�  The river crosses US Route 
1, Interstate 95, Route 34, 
and the Wilbur Cross 
Parkway 

�  No evidence of specific 
pollution  

�  No parameters of concern 
�  No additional monitoring 

necessary  

Parameter Results 

Total Chlorine (ppm) 0 

Free Chlorine (ppm) 0 

Total Hardness (CaCO3) 
(ppm) 

120 

Total Alkalinity (ppm CaCO3) 40 

pH (pH units) 6.8 

Ammonia (ppm) 0.5 

E. coli (MPN/100mL) 229 



Auden Webber: Aspetuck River, Westport CT 

�  The Aspetuck River is a major tributary 
to the Saugatuck River. 

�  The watershed includes parts of Bethel, 
Newtown, Redding, Easton, Fairfield, 
and Westport.  

�  Harbor Watch had previously 
monitored the Aspetuck River in 2003 
and 2004 and again from 2007-2011. 
The river was added to the sampling 
regime in 2020 to assess how water 
quality may have changed over the last 
9 years.  

�  No evidence of specific pollution  
�  No parameters of concern 
�  No additional monitoring necessary  

Parameter Results 

Total Chlorine (ppm) 0 

Free Chlorine (ppm) 0 

Total Hardness (CaCO3) 
(ppm) 

50 

Total Alkalinity (ppm CaCO3) 40 

pH (pH units) 6.8 

Ammonia (ppm) 0.5 

E. coli (MPN/100mL) 100 



Key Lessons Learned from VRRP 

�  How different types of pollutants impact water quality, 
aquatic life, and recreational activities 

�  How to measure water quality parameters in the lab 
and field 

�  The difference between point and nonpoint pollution 
sources 

�  The role of eutrophication in different bodies of water 
�  Difference between sewage and storm water systems 

and how they can effect water quality 



River Research Program (RRP) 

�  The RRP provides students with an opportunity to work as 
a team with fellow students from schools throughout 
Fairfield County to analyze a local waterway for bacteria 
and nutrient pollution while learning field and laboratory 
skills, data analysis, and presentation skills.  

The RRP includes: 
●  Weekly collection and processing of water samples  
●  Using laboratory equipment and field equipment  
●  Leaning how to analyze and interpret water quality data 
●  Virtual symposium 

 



Stony Brook: Norwalk and Westport CT 

�  Stony Brook is a tributary to the Saugatuck River  
�  The brook meets the river on the west bank of Saugatuck 

Harbor.  
�  The watershed is residential at its headwaters and shifts 

to commercial as it flows towards Saugatuck Harbor.  
�  Part of the river flows through Earthplace’s nature 

sanctuary.  
�  While Harbor Watch has done intermittent studies of 

Stony Brook in the past as part of our student education 
programs, a comprehensive study was conducted in 2020 
as part of the regular monitoring season. 



Stony Brook Sites 

Stony 1 

Stony 2 Stony 3 



Stony Brook Sites 

Stony 4 

Stony 5 
Stony 6 



RRP Methods 

�  Two Intern teams, one on Monday one on Wednesday, 
monitored Stony Brook weekly from 10/4 to 11/10 

�  Both teams monitored sites: Stony1, Stony2, Stony3 and 
Stony4.  

�  The Monday team also added site Stony5, and the 
Wednesday team added site Stony6 to their schedule of 
testing. 

�  Field monitoring included measuring dissolved oxygen 
(DO), conductivity, and temperature using a YSI Model 
52 DO meter and a YSI Model 33 SCT meter.  Both 
meters read water temperatures. 



RRP Methods 

�  Water samples were collected at each site for bacteria 
and nutrient analysis, and transported to the lab in a 
cooler. 

�  Indicator bacteria were analyzed using IDEXX Colilert 
and IDEXX Enterolert enzyme substrate methods. 

�  Hardness and pH were measured using HACH test kits 
and chemistry. 

�  Ammonia-nitrogen, phosphate-phosphorous and Iron 
were measured using colorimetric testing with HACH 
reagents, methodology, and spectrophotometer. 



RRP Students at Work 



Stony Brook: Temperature 

�  Water temperature varies seasonally 
and can be damaging to aquatic wildlife 
if temperatures become too high. 

�  There was little water temperature 
variability between the monitoring 
sites. 

�  During the monitoring interval water 
temperatures generally trended 
downward as air temperatures dropped 
during the fall. 

�  Water temperatures ranged higher at 
sites Stony1 (20.1oC- 8.5oC) and Stony2 
(18.0oC -8.0oC) where land use is more 
developed with more impervious 
surfaces 

�  Water temperatures dropped 
dramatically at all sites on 11/8 possibly 
due to cooler night time air 
temperatures.  Air temperatures rose 2 
days later. 



Stony Brook: Dissolved Oxygen (DO) 

•  Dissolved oxygen (DO) is essential 
to the health and survival of all 
aquatic organisms. DO 
concentrations below 3 mg/L 
(hypoxia) can cause the death of 
aquatic organisms. 

•  DO concentrations were healthy at 
all sites and met the CT DEEP 5 
mg/L criterion. 

•  The widest ranges of dissolved 
oxygen values (12.4 mg/L -5.3 mg/
L) occurred at sites Stony2 and 
Stony1 especially between 11/3 and 
11/10 

•  DO levels at most sites generally 
increased as water temperatures 
decreased. 



Stony Brook: Conductivity 

�  Conductivity is a measure of 
how well water can conduct 
electricity.  As more ion-
producing contaminates enter 
the water, conductivity values 
will increase. 

�  Conductivity values were very 
stable not varying until 10/27, 
when a large rainstorm 
occurred on 10/26, which 
produced 3.45 inches of 
precipitation. 

�  Conductivity values after 10/26 
may have been affected by the 
run-off from the 10/26 storm 
event. 



Stony Brook: Conductivity continued 

� Conductivity values ranged the widest at site 
Stony2 (486 uS- 164 uS), where there are more 
impervious surfaces and storm drain inputs. 

� Conductivity means at the other sites (Stony3, 
Stony4, Stony5, and Stony 6) ranged from 298 uS 
-291 uS). 

� Conductivity values at site Stony1 were not 
displayed because of saltwater intrusion from the 
Saugatuck estuary during high tides. 



Stony Brook: Hardness 
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�  Hardness is caused by 
dissolved minerals 
primarily the presence of 
calcium and magnesium 
in water.  When these 
minerals are in high 
concentrations, it is 
difficult or “hard” to use 
soap for cleaning 
purposes.   

�  Hardness values over 180 
mg/L CaCO3  is 
considered to be hard. 

�  Hardness values in Stony 
Brook ranged from 85.5 
mg/L CaCO3 to 51.3 mg/L 
CaCO3  



Stony Brook: Hardness continued 

� Hardness values at all sites (except Stony1) can be 
classified as “slightly hard” to “moderately hard”. 

� Because of saltwater intrusion at site Stony1, 
hardness was not measured. 

� Mean values of hardness trended higher from 
upstream to downstream sites. 



Stony Brook: Ammonia-Nitrogen 

�  Ammonia-nitrogen is 
one of the naturally 
occurring nutrients in 
the environment; 
however, its 
concentration can rise in 
water from sources such 
as wastewater/sewage 
and inputs from fertilizer 
run-off. 

�  If ammonia-nitrogen 
concentrations rise in 
water it can be toxic to 
the aquatic organisms 
that live there. 



Stony Brook: Ammonia-Nitrogen continued 

� High concentrations of ammonia-nitrogen can also 
stimulate increased plant growth and possibly lead 
to hypoxia in the water when plants die and 
decompose and use dissolved oxygen. 

� Most of the ammonia-nitrogen concentrations in 
Stony Brook were low and below 0.10 mg/L 

� Ammonia-nitrogen concentrations varied little 
between sites. 



Stony Brook: Phosphate-Phosphorus 

�  Phosphate-phosphorous 
(PO4-P) is naturally occurring 
in the environment, but levels 
of this nutrient can increase 
from pollution sources like 
storm drain run-off and 
sewage inputs.  This nutrient 
can stimulate increased plant 
growth in freshwater where it 
is the “limiting nutrient”. 

�  Concentrations of PO4-P in 
Stony Brook ranged from 
0.166 mg/L to 0.013 mg/L. 



Stony Brook: Phosphate-Phosphorus continued 

� Concentrations mostly remained below 0.088 mg/
L at all sites except when two spikes occurred 
during dry periods at two different sites: Stony2 on 
10/18 (0.123 mg/L) and Stony3 on 10/20 (0.166 
mg/L). 

� Means of the PO4-P levels (0.067 mg/L - 0.052 
mg/L) were fairly uniform at all Stony Brook sites 
except Stony6, which had the lowest mean 
concentration 0.038 mg/L, and the lowest 
individual concentration (0.013 mg/L). 



Stony Brook: Iron 

�  Iron can enter waterways through 
the release of industrial waste, 
erosion of rocks, and the rusting 
of metal storm drain pipes. 

�  Natural waters have varying 
amounts of this heavy metal, but 
it is normally in low 
concentrations.   

�  High concentrations of iron can 
cause the growth of iron-slime 
bacteria. 

�  Highest iron concentration was 
observed at Stony5 (0.60 mg/L) 
and the lowest concentration was 
observed at Stony2 (0.05 mg/L). 



Stony Brook: Iron continued 

� Highest iron concentration was observed at Stony5 
(0.60 mg/L) and the lowest concentration was 
observed at Stony2 (0.05 mg/L). 

�  Stony1 had consistently low concentrations of iron 
except on 10/27 when the concentration was the 
highest (0.41 mg/L) after a significant rain event 
on 10/26 (3.45 inches of rain).  This event spiked 
iron concentrations at most Stony Brook sites. 

� Another spike in iron concentration occurred at 
Stony2 on 11/3 (0.54 mg/L) during a dry period. 



Stony Brook Mean Iron Concentrations 
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•  The highest mean 
iron concentration 
was observed at 
Stony5 (0.43 mg/L) 

 
•  Mean iron levels 

decreased as the 
Stony Brook stream 
flowed to 
downstream sites 



Stony Brook: pH 
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�  The pH reading is the 
measure of the hydrogen 
ion concentration.  

�  Freshwater streams 
naturally have a pH 
range from 6.5 (slightly 
acidic) to 7.2 (slightly 
basic). 

�  Stony Brook pH readings 
ranged from 6.5 to 8.0, 
however, the majority of 
pH readings were 
between 6.8 and 7.0 
except at Stony1. 



Stony Brook: pH continued 

� The pH at Stony1 was mainly basic due to saltwater 
intrusion from the Saugatuck estuary during high 
tides.  On 10/27 the pH dropped to 7.0 possibly 
due to a significant amount of freshwater run-off 
from a 3.45 inch rain storm (10/26). 

� Upper Stony Brook sites are slightly acidic 
probably due to organic acids from decomposing 
leaf litter. 



Stony Brook: Bacteria 
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•  Levels of indicator bacteria are 
used to determine the 
probability of pathogen 
presence. 

•  Indicator bacteria levels in 
Stony Brook ranged from a 
high of 3106.2 MPN/100 mL at 
Stony4 to 5.2 MPN/100 mL at 
Stony2. 

• All Stony Brook sites (except 
for Stony5 and Stony1) had 
their highest indicator bacteria 
level on 10/27, after a rainfall 
event of 3.45 inches (10/26). 



Stony Brook: Bacteria continued 

• All Stony Brook sites except for Stony 5 failed the CT 
DEEP single sample maximum criterion of < 15% of 
samples below 576 MPN/100 mL.  Stony5 was not 
sampled immediately after the rainfall event. 

• All Stony Brook sites except for Stony2 failed the 
CTDEEP geometric mean criterion (126 MPN/100 mL). 

• Stony1 had the highest geometric mean (389 MPN/100 
mL) and the highest % over the SSM (58.3%) of all the 
monitoring sites. 

 



RRP Student Conclusion 

�  Dissolved oxygen 
concentrations in Stony 
Brook were healthy and all 
sites met the CT DEEP 
criterion (5 mg/L). 

�  Conductivity values were 
stable and did not vary much 
except for site Stony1. 

�  Water hardness at Stony 
Brook sites was slightly hard 
to moderately hard. 

 



RRP Student Conclusion continued 

�  Ammonia-nitrogen concentrations 
at most sites were below 0.1 mg/L. 

�  Although no criterion 
concentrations for phosphate-
phosphorous exist for freshwater 
streams, concentrations over 0.1 
mg/L can stimulate unwanted plant 
growth.  Phosphate-phosphorous 
levels were periodically elevated. 
Monitoring of Phosphate-
phosphorous should continue in 
order to assess the health of the 
brook. 

 



RRP Student Conclusion continued 

�  Iron levels were fairly low in the brook.  No iron slime 
bacteria growth was observed at any of the monitoring 
sites. 

�  The pH levels in Stony Brook were within a normal 
range. 

�  Indicator bacteria levels are a concern.  All sites failed 
either both or one of the CT DEEP criterions for indicator 
bacteria concentrations.  Monitoring should continue. 

�  A new housing development is being built between 
Stony6 and Stony5, which could impact the water quality 
of Stony Brook flowing nearby.  The monitoring should 
continue to assess the possible effect of  this construction 
on the water quality conditions in the brook. 



Thank You to our Funders! 

The program would not have been possible without 
support from: 

 
Long Island Sound Futures Fund 

A Donor Advised Fund at Fairfield County's Community Foundation 
Elizabeth Raymond Ambler Trust 

New Canaan Community Foundation 
 

and the generosity of individual donors! 


