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Executive Summary 
This report presents results from ǘƘŜ /ƛǘȅ ƻŦ /ŀƳōǊƛŘƎŜ ²ŀǘŜǊ 5ŜǇŀǊǘƳŜƴǘ ό/²5ύΩǎ .ŜƴǘƘƛŎ 
Macroinvertebrate (BMI) sampling program in 2019. The program is modeled after the Charles 
River Watershed Association (CRWA)Ωǎ .aL volunteer program and developed using U.S. 
Environmental Protection Agency (EPA) methods (Barbour and others, 1999; U.S. 
Environmental Protection Agency, 1997). In 2019, CWD selected four sites throughout the 
Cambridge watershed to sample for macroinvertebrates. CWD assessed stream habitats and 
identified macroinvertebrate specimens for the purpose of calculating stream habitat and 
water quality scores for each site.  

 
Out of four categories (poor, marginal, suboptimal, and optimal), habitats at the four sites 
scored in the suboptimal and optimal ranges. Water quality scores placed the sites in the fair 
and good categories (out of three categories: poor, fair, and good). None of the sites had water 
quality scores in the poor range. Higher water quality scores showed a moderately strong 
positive correlation with higher habitat scores. 

 
This effort was the first year that CWD systematically sampled for macroinvertebrates in the 
water supply watershed. More years of study are required to determine if water quality is 
changing over time with respect to macroinvertebrate indicators. As recommended in the 
CRWA sampling program, CWD collected macroinvertebrate samples in July 2019. Sampling for 
the summer of 2020 was put on hold due to the Coronavirus pandemic. CWD plans to continue 
collecting macroinvertebrate samples at sites throughout the watershed in the summer of 
2021. 
 

Introduction to Macroinvertebrates 
The term benthic macroinvertebrate (BMI) is a broad term that describes a group of organisms 
that live on the bottom of streams, rivers, ponds, and lakes. As the name suggests, these 
organisms do not have internal skeletons. They are often small, yet large enough to be seen by 
the unaided eye. Many macroinvertebrates are the larval stages of familiar insects such as 
dragonflies. Others are organisms like leeches, snails, and crayfish.  

 
Macroinvertebrates thrive in different types of underwater habitats. They like to live on 
submerged roots, take shelter in the crevices of rocks, and feast on woody debris. Riffles in 
streams often host the greatest diversity of macroinvertebrates (Voshell, 2002). The bottom 
substrate of loose cobbles and pebbles with an occasional boulder creates several types 
microhabitats such as pockets with differing flow rates, shelter spots, varied surfaces on which 
to attach, and pockets of captured sediment and woody debris that support this diversity 
(Voshell, 2002).  

 
Collecting and identifying macroinvertebrates can be a useful way to understand stream water 
quality. Generally, the more macroinvertebrates present in a stream, the better the water 



 

 

quality. Their presence is a good sign of a healthy ecosystem, but the specific type of 
macroinvertebrate offers even more clues to water quality. Every type of macroinvertebrate 
has a different tolerance for water quality. Some, such as mayfly larvae, are very sensitive and 
are only found in very pristine water. Other types of macroinvertebrates, such as aquatic 
worms, are very tolerant of pollution and can be expected to thrive in nearly any body of water 
(Voshell, 2002). 

 

Identifying macroinvertebrates is a relatively easy and inexpensive way to get a picture of water 

quality. This makes it a great method for citizen scientists, students, or curious naturalists alike. 

CWD has a robust water quality monitoring program that tests for many parameters such as 

pH, dissolved oxygen, and nutrients in all weather conditions. Adding a biological component 

provides CWD another perspective and means to characterize water supply water quality.  

CWD Water Quality and BMI Monitoring Overview  
The Cambridge source water supply watershed is a 24 square mile basin located within the 
municipalities of Lexington, Lincoln, Waltham, and Weston (Figure 1). The drinking water supply 
system includes three reservoirs, with dam releases from the Hobbs Brook Reservoir feeding 
the Stony Brook Reservoir through natural stream channels, and the Stony Brook Reservoir 
connected to Fresh Pond Reservoir in Cambridge via an underground conduit (Figure 1). The 
Cambridge Source Water Quality Monitoring Program (SWQMP) includes regular water quality 
sampling at 12 tributary stations and the three reservoirs. CWD also supports 13 U.S. Geological 
Survey (USGS) tributary and reservoir monitoring stations in the watershed through a joint 
funding agreement. CWD selected four sites for the BMI program: Lex Brook (Lexington), 
Harrington Property (Linoln), SB @ Viles (Weston), and Summer St also in Weston (Figure 2). 
Lex Brook, SB @ Viles, and Summer St are CWD and USGS monitoring stations (Figure 2). The 
Harrington Property is not part of the SWQMP but resides in a parcel of protected land owned 
by CWD.  
 



 

 

 
Figure 1: Cambridge Water Supply Source Area 

Figure from: U. S. Geological Survey Scientific Investigations Report 2000-4262 



 

 

 
Figure 2: Cambridge watershed tributary water quality and macroinvertebrate monitoring sites  






































