2 T

U é

[ A
HaMm®b ¢d

+9wcC9.

IL//wh LD

w9t hwt

February 2021




Contents

IS 0 T U PP 3
IS A0 N = 1 0] =SOSR 3
EXECULIVE SUMMALY.....ci ittt e e nnnnnnneee e e e e e e e
INtroduction t0 MaCIOINVEITEDIALES. ... ..uuruueriiiirrrre e e e e e e 4
CWD Water Quality and BMI MONItOrNNG OVEIVIEW ........uuuuuriiiiaiiaaseeaeeeeeeeeeeeeeeeeeeeeaeaaaeens 5
BMI Sampling anBvaluation MethOds..............uuuiiiiiiiiiissres s e e e e e 3
HaDITAL ASSESSIMENL ... .uiiiiiiiii ettt e e e e e e e e s s s bbbt e e e e e e e e e e e s nnnnbbeeeees 8
Water QUAIILY SCOMB......uuuueieiiiiiiitierr e s s s s e e s s e e e e e e e e e e e e e e e e e eaaaeaaaeaaaeeateeereeeeeeeeeeeassssnsssnnnnnnns 8
RETEIENCE SITES.. .o e e e e s e e e e e e e e e e e nbeeeee s 9
Land Cover and BMI Monitoring CatChmMeEnLS............ccooviiiiiiiiiiiiieeeee e 10
[0S G =] o o ) PP 10
SUMIMET SEFEEL. ... i e ettt e e e e e e e e e eat e e e e e e eeeabbaa s e e eeaeeenenes 12
Stony Brook at Viles Street (SB @ VIIES)......uuuuiiiriiiiiiiiiiiissssssssss s ee e s e e e e e e e e 13

[ Pz Ua T o | (o a TN = (0] 01T o USRS 15
RESUILS. ...ttt e e e e e e e s ettt e e e e e e e ea s s s b bbb b b e et e e e e e e e e e e nnnnreneee s 16
HaDITAL ASSESSIMENL ... euiiiiiiiiee ettt e et r e e e e e e e s s s s bbb e e e aaeeeeeeeaannnreeees 16
WALET QUAIITY. ...ttt e et e e e e e e e e e e s e eeeeeeeas 18
(@0 aalapToT oI F= ol do] g NY7=T g (=T o] = = 21
L =T 21
NonNet Spinning Caddisfly Larvas............cccuuviiiiiiiiiieiiieeeee e 21
WaAter PENNY LAIVAR.......cooviiiii it e e e e e e et eaeeanas 21
MayY Ty NYMPNS. ...ttt aeaa e 22

(@3 =TS | PO 23
Crane FIY LArVaE. ... ..uueeiiiiiiiiieeee st s e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e et e e e eeeeeeeasesesesssssnnaes 23
Yo T OSSPSR 23
Net SpinniNg CaddiSfly Larvag.............ceeiieiiiiiiiiiiiieiieeeee e 24
Water BEELIE LANVAE.........cceviiiiiieeieieeeeeiie s s e e a e e e e e e e e aaaeaeeeas 24

O =T 1 24
1YL o [ o = T 7= T PSR 24
AQUALIC EartNWOIMS ... e 25

RN (=] (=] ([ <1 TR 25



List ofFigures

Figure 1: Cambridge Water Supply SOUICE AIBa...........coiiiiiiiiiiiiiiiieeee e 6
Figure 2: Cambridge watershed tributary water quality and macroinvertebrate monitoring sites
Figure 3: Example of CRWA habitat assessment datasheet, adapted from the EPA Rapid Habitat
BioassesSMeENt ProtOCAL..........oooi i 8
Figure 4: Example of CRWA water quality score datasheet............cccccvvvvvvriiiiiiiiiiiiiinnnnnns 9
Figure 5: Lex Brook catchment land cover, 2016 data...............ceeevevvveiiviiiiiiniinninninninnnnnns 11
Figure 6: Lex Brook catchment land cover map.............cccccoeeiiiiniiiiiiiiiiieieeeee e 11
Figure 7: Summer Street catchment land cover, 2016.data.................ccceevvvieiviiiieennnnnen. 12
Figure 8: Summer St catchment [and COVEr Map...........ccccvviiiiiiiiiiee e 13
Figure 9: SB @ Viles catchment land cover, 2016.data....................cccoeeviiiiiiinieneeeeee 14
Figure 10: SB @ Viles catchment land CQVEL..............uuviiieiiiiiiiece e 14
Figure 11: Harrington Property catchment land cover, 2016 data................................... 15
Figure 12: Harrington Property catchment land cover map.............cccceeeeeeeeeeieiinn, 16
Figure 13: Late larval state Northern Two Tailed salamander found by CWD from jab sample at
Summer St reach, JUuly 19, 2000.........iiiiiiiiice e 18
Figure 14: Comparison of 2019 habitat assessment and water qUAEIFSS........................ 20
Figure 15: Nomet spinning caddisfly larna............ccccceoiiiiiiiiiii e, 21
Figure 16: Water PENNY [ArVa.............iiiiiiiiiiiieee e ee e eeeaaanees 22
Figure 17: Mayfly larva..............eiiiiiiiie e 22
Figure 18: Crane fly larva collected at SB @ Viles 7/29/2019................ovvvrevvverrvnvrnvnnnnnnns 23
FIQUIE 19: SCUA.... oo 23
Figure 20: Net spinning caddisfly larva............ccccooiiiiii 24
Figure 21: Riffle Deetle larva.............ooooviiiiiiiieeeeee e 24
FIQUIE 22 MIAQEAIVAL. .....eeeeeieiee ettt e e e e e e e e e e neeeeeees 25
Figure 23: AQUALIC arTNWOI........coiiiiiiiiie e e 25

List of Tables

Table 1: MassGIS 2016 land cover name and corresponding CWD categatry................. 10
Table 2: Summary of 2019 rapid biohabitat assessment scores for Lex Brook, Summer Street, SB
@ Viles, and Harrington Property..........cooooiiiiii it 17

Table 3: Summary of 2019 macroinvertebrate identification results and water quality sd®es


file:///E:/Watershed%20Management%20Division%20Files/Watershed%20Files/WaterQuality/Analysis_Reports/2019_MacroInvertReport/20419BMIReport_Final.docx%23_Toc63780403
file:///E:/Watershed%20Management%20Division%20Files/Watershed%20Files/WaterQuality/Analysis_Reports/2019_MacroInvertReport/20419BMIReport_Final.docx%23_Toc63780413

Executive Summary

Ths report presents resulsom i KS / Ade& 2F /F YONARIS 2 G§4SNJ 5SLI

Macroinvertebrate(BMI)sampling progrann 2019 The program imodeled afterthe Charles
River Watershed Associatig6RWADP a volankeer programanddevelopedusingU.S.
Environmental Protection Agency (EfP#gthods(Barbour and others, 1999).S.
Environmental Protection Agenc$997) In 2019, CWD selectddur sites throughat the
Cambridge watershed to sample for macroinvertebrat@®é/D assessed strearabitats and
identified macroinvertebratespecimendor the purpose otalculating streanmabitat and
water qualityscoresfor each site

Out of four categories (poor, margil, suboptimal, and optimal) dbitatsat the four sites

scoredin the suboptimabnd optimalranges. Water quality scores placed the sites in tiar

and good categories (out of three categories: poor, fair, and good). None of the sites had water
quality scores in the poarange.Higherwater 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 watershedviore years of study are required to determine if water quality is
changing over timavith respect to macroinvertebratendicators As reconmended in the

CRWA sampling program, CWD co#ldehacroinvertebrate sampleis July2019 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 theexshed in the summer of

2021.

Introduction to Macroinvertebrates

The term enthic macroinvertebratéBMI)is abroadterm that describes @roup oforganisms
that live on the bottom of streams, rivers, ponds, and lakes. As the name suggests, these
organisms do not haveternal skeletonsThey are often smallyet large enough to be seen by
the unaided eye Manymacroinvertebratesre the larval stageof familiar insects such as
dragonflies. Others arerganismdike leeches, snails, and crayfish.

Macroinvertebrateghrive in differenttypesof underwater habitats. They like to live on
submerged roots, take shelter in tloeevicesof rocks, and fedaon woody debrisRiffles in

streams often host the greatest diversity of macroinvertebrates (Voshell, 2002). The bottom
substrate of loose cobbles and pebbles with an occasional boulder srsateral types
microhabitatssuch as pockets with differing flow rates, shelter spots, varied surfaces on which
to attach, and pockets of captured sediment and woody detias supportthis diversity

(Voshell, 2002).

Collecting and identifying macroinvertebrates can be a usefultvayderstandstream water
qguality. Generally, the more macroinvertebrates presémt stream the better the water



guality. Their presence is a good sign of a healthy ecosystem, but the specific type of
macroinvertebrate offers even more clues to watgrdity. Every type of macroinvertebrate

has a different tolerance for water glity. Some such as mayfly larvaate very sensitive and
are only found in verpristinewater. Other types of macroinvertebratesuch as aquatic
worms,are very toleranof pollution and can be expected to thrive in nearly any body of water
(Voshell, 2002).

Identifying macroinvertebratess a relatively easy and inexpensive way to get a picture of water
guality. This makes it a great method for citizen scientists, studentsyrious naturalists alike.
CWDhas a robust water quality monitoring program that tests fieeinyparameterssuch as

pH, dissolved oxygen, and nutriemtsall weather conditionsAdding a biological component
providesCWDanother perspective and means tharacterizavater 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 Weskogurel). The drinking water supply
system includes three reservoirs, wilam releases from the Hobbs Brook Reservoir feeding
the Stony Brook Reservoir through natural stream channels, an8titrey Brook Reservoir
connected to Fresh Pond Reservoir in Cambridge via an underground cdfiguiel). 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 Udjicado
Survey (USGS) tributary and reservoir monitoring stations in the watershed through a joint
funding agreement. CWD selected four sites for the BMI program: Lex Brexikgton,)

Harrington PropertyLinoln) SB @ Vile@Veston) and Summer Stlsoin Weston(Figure2).

Lex Brook, SB @ Viles, and Summer St are CWD and USGS monitoringSigticg®3. The
Harrington Property is not part of the SWQMP but resides in a parcel of protected land owned
by CWD.
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Figure2: Cambridge watershed tributary water quality and macroinvertebrate monitoring sites

























































