
The story of the Waquoit BayWatchers:  
Using citizen science for water quality 
monitoring and management 
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Background 
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Background 



WBNERR Citizen Science Monitoring Program 

Waquoit BayWatchers 



Waquoit BayWatchers 



Waquoit BayWatchers 
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Temperature 1-5 1-5 1-6 1-7 1-7 1-7 1-7 1-7 1-7 1-7 1-8 1-8 1-8 1-8 1-8 1-9 1-9 1-9 1-9 1-9 1-9 1-9 1-9 1-10 1-10 

Salinity 1-5 1-5 1-6 1-7 1-7 1-7 1-7 1-7 1-7 1-7 1-8 1-8 1-8 1-8 1-8 1-9 1-9 1-9 1-9 1-9 1-9 1-9 1-9 1-10 1-10 

DO 1-5 1-5 1-6 1-7 1-7 1-7 1-7 1-7 1-7 1-7 1-8 1-8 1-8 1-8 1-8 1-9 1-9 1-9 1-9 1-9 1-9 1-9 1-9 1-10 1-10 

Depth 1-5 1-5 1-6 1-7 1-7 1-7 1-7 1-7 1-7 1-7 1-8 1-8 1-8 1-8 1-8 1-9 1-9 1-9 1-9 1-9 1-9 1-9 1-9 1-10 1-10 

Chlorophyll           1-7 1-7 1-7 1-7 1-7 1-8 1-8 1-8 1-8 1-8 1-9 1-9 1-9 1-9 1-9 1-9 1-9 1-9 1-10 1-10 

Silicate 1-7 1-7 1-7 1-8 1-8 1-8 1-8 1-8 1-8 1-8 1-8 1-9 1-9 1-9 1-9 1-9 1-10 1-10 

Phosphate 1-7 1-7 1-7 1-8 1-8 1-8 1-8 1-8 1-8 1-8 1-8 1-9 1-9 1-9 1-9 1-9 1-10 1-10 

Ammonium               1-7 1-7 1-7 1-8 1-8 1-8 1-8  NA  NA  NA  NA  NA  NA  NA  NA 1-9 1-10 1-10 

Nitrate/nitrite               1-7 1-7 1-7 1-8 1-8 1-8 1-8 1-8 1-8 1-8 1-8 1-9 1-9 1-9 1-9 1-9 1-10 1-10 

DON               1-8 1-8 1-8  NA  NA  NA  NA  NA  NA  NA  NA  NA  NA 1-10 

Turbidity                             1-8 1-9 1-9 1-9 1-9 1-9 1-9 1-9 1-9 1-10 1-10 

TN/TP 1-10 1-10 

POC/PON 1-10 

TURNING POINT 
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Sites 1-5, Years 1994-2011 

Spring Fall Summer 
Spring: 0.09°C/yr (4° F over 20 years) 
 R2 = 0.011, F = 6.081, p = 0.014 

 

Fall: 0.16°C/yr (6°F over 20 years) 
 R2 = 0.015, F = 11.274, p = 0.001 

Spring: Mar – May 
Summer: June – Aug 
Fall: Sept – Nov 
 

Waquoit BayWatchers - Temperature 
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June 

Peak Summer (July and August) 

September 

June: -0.6% per year (-12% over 20 years) 
 R2 = 0.035, F = 13.870, p =0.000 

Jul/Aug: -0.7% per year (-14% over 20 years) 
 R2 = 0.039, F = 32.518, p = 0.000 

September: -0.9% per year (-18% over 20 years) 
 R2 = 0.054, F = 20.709, p = 0.000 

 

 

Sites 1-5, Years 1994-2014 
 

Sub-lethal level for fish* 

Waquoit BayWatchers - DO 

*EPA.2000. Ambient aquatic life water quality criteria for dissolved oxygen 
(saltwater): Cape Cod to Cape Hatteras. EPA-822-R-00-012 



Waquoit BayWatchers Revitalization 

• New handhelds (4) 

  >$8,000 

 

• Changed analytical lab  

   



Waquoit BayWatchers Data Application 

Citizen Science Role in Water Quality Management 
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2. Watershed-based Approach 

1. Adaptive Environmental Management 

3. Must meet nitrogen Total 
Maximum Daily Load 
(TMDL) thresholds 

Cape Cod Water Quality Management Update 

Section 208 of the Clean Water Act 



Massachusetts Estuaries Project 
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Cape Cod Commission Watershed MVP 



Cape Cod Commission Watershed MVP 
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Watershed MVP Water Quality Database 

http://www.watershedmvp.org/wq/ 



BayWatcher’s Role in WB Management 

Needs:  
Nutrient lab 
(no funding) 
 

Has:  
Volunteers 

Needs:  
Updated nutrient 
information for 
MVP Database 

Has:  
Funding 

Needs:  
Funding 
Someone to 
collect samples 

Has:  
Nutrient Lab 

Waquoit BayWatchers 

Town Management 
Offices 
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John Brazier, BayWatcher for 10 years 

“To me it is very gratifying now that the data is in a form that 
scientists can use and come to conclusions about the Waquoit 
Bay and all the ponds and rivers that connect to it. Hopefully it 
helps them to take the right steps to keep it healthy.”  
 

- John Brazier, The Falmouth Enterprise, February 12, 2016 



Questions? 
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