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Eastern Connecticut

Conservation Districi

The
Eastern Connecticut

Conservation
District, Inc.

A Not-For-Profit
Natural Resource Conservation
Organization

http://www.ConserveCT.org/eastern



Connecticut's Five

CO hservation Connecticut Conservation Districts
* Quasi-governmental organizations created E—

by State Statute 22a-315
(amended to 22a-315-11) in 2002.

......

« Independent Non-profit organization
overseen by an elected Board of Directors. ”

* Primary activities:

Conduct projects, watershed management
investigations and test new conservation

methods;
Present workshops on natural resource District Towns
topics:; 1 MNorthwest 34
Assist Town “Land Use" Commissions with W, S euthrynst a3

o 0 ! North Central 30
environmental reviews of development e L U Tt
plans; [ Eastern 36

® District Offices

Work with local citizens and towns to raise
awareness of natural resource concerns




Macroinvertebrate
definition

Macroinvertebrates are organisms that
are large (macro) enough to be seen with
the naked eye and lack a backbone
(invertebrate).

Stream macroinvertebrates inhabit all
types of running waters, from fast flowing
mountain streams to slow moving muddy
rivers.

Source: US EPA

https://archive.epa.gov/water/archive/web/html/vms40.html




Examples of insect macroinvertebrate larvae

e Black flies
g 4 ' Beetles

o |

Mayflies -

Stoneflies

Stream Caddisflies ?
Macroinvertebrates H _ Dragonflies

are Diverse

Examples of non-insect macroinvertebrates

Mussels )
and Crayfish
clams
Snails A
/&Orms

https://www.nps.gov/articles/000/macroinvertebrate_community _bowa.htm




Niche Specialists

In ecology, the term “niche” describes the
role an organism plays in a community.

A species’ niche encompasses both the
physical and environmental conditions it
requires (like temperature or terrain) and
the interactions it has with other species
(like predation or competition).

Source: National Geographic Society

https://education.nationalgeogra phic.org/resource/niche/

Locomotion, habits, or mode of existence

Clingers - maintain a relatively fixed position on firm substrates in
current

Climbers - dwell on live aquatic plants or plant debris

Crawlers - have elongate bodies with thin legs, slowly move using legs
Sprawlers - live on the bottom consisting of fine sediments
Burrowers - dig down and reside in the soft, fine sediment
Swimmers - adapted for moving through water

Skaters - adapted to remain on the surface of water






~ | ’f”prOd*UC’Ed ou‘ts. ¢

P £

| waterhody~

: _"Per'iphyton a mixture of
”’;;’L«a@ae cyanobacteria,
T m'ﬁrebes and detritus that

attaCh to submerged surfaces.

The primary source of energy in an
aguatic ecosystem is the sun. Light
availability determines what the
base of the food chain is in an
aquatic environment.

Feeding Groups
* Shredders
 Collector-gatherers
 Collector-filterers
* Piercer-herbivores
* Piercer-predators
* Scraper/grazers
* Predators



Metamorphosis

The process of transformation
from an immature form to an
adult form in two or more
distinct stages.

Life cycle of a Dobson Fly



Insect Anatomy Overview

Common stonefly

- Antennae

Head

Gill tufts located on thorax region

Segmented Legs

Thorax

‘Wingpads ?
: =l : Abdomen
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Underwater respiration

Some macroinvertebrates breathe
through gills. Others, like diving
beetles, trap air bubbles under
their exoskeletons. Gill location
(on the body, legs or even on the
tail) helps scientists to identify
different species.




Stress Tolerance
f' ; A
Freshwater macroinvertebrates vary in =W ! Siors to Stream
their ability to cope with - e ebrates
environmental stress, both natural or >
anthropogenic. f o 3 * Toxi hydrocarbons

e 53

Certain pollution sens,leq
macroinvertebrates wit I|m|ted
stress tolerance can be%d as
quality indicators. "

 Deforestation

/,/ 3 Removal of r’)ar\n (streamside)
CT DEEP has a volunteer L :

monitoring program k OW
Bioassessments for \

egetation =
ub killer pr7du s for lawns



What is the most common pollutant in rivers,

streams, lakes and reservoirs according to the US
EPA?

The US Environmental Protection Agency lists
sediment as the most common pollutant in
rivers, streams, lakes and reservoirs.



Sources of Stress to Stream Macroinvertebrates

Natural Anthropogenic

.\‘

Connecticut River—

Long Island Sound

Courtesy of NOAA Courtesy of https://www.extension.purdue.edu/extmedia/fnr/fnr-426-w.pdf



New
guidelines
effective

March 30,
2024

CONNECTICUT DEPARTMENT OF ENERGY & ENVIRONMENTAL PROTECTION

Connecticut Stormwater
Quality Manual

Publication Date: September 30, 2023

Effective Date: March 30, 2024

78 ELM STREET = HARTFORD, CONNECTICUT 06108

THIS REVISION REPLACES THE VERSION TITLED 2004 STORMWATER QUALITY MANUAL

Connecticut
Guidelines for

Soil Erosion &
Sediment Control

Publication Date: September 30, 2023
Effective Date: March 30, 2024

By the Council on Soil and Water Conservation in
Collaboration with Comnecticut Department of Energy
v Protection




Potential impacts and influences on macroinvertebrate diversity
from improperly managed solar farm installations
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&8 Those chemicals you put on your lawn,
guess where they end up...
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prevent run off to water bodies or drainage systems. In case of spills, either collect for use
“ or dispose'of properly.

blow or wash pesticide off the treatment area. Sweeping any product that lands
" treated area of the lawn or garden will help to
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CT DEEP Multi-metric Index >48 meets the CT
Water quality standard for Aquatic Life Use

* Full measure of chemical, physical
and biological parameters that are
used to determine water quality.

* Labor intensive, expensive
equipment, highly trained staff,
laboratory analysis of water
samples.

* Careful comparative analysis of a
full suite of sampling protocols and
results (multi-metric index or MMI)
were compared to subsample of
macroinvertebrate diversity.

Physical

Biological Chemical

Source: CT DEEP



Riffle Bioassessment for Volunteers uses riffle dwelling stream
macroinvertebrates with known sensitivities to Pollutants

1 2 3 4 A 3B 3C

*Body Buikder™ Iq-ﬂ-,r Brush.Legged Mayfly  2-Tail Flathead Mayfly  Roach-Like Stonefly  Common Stonefly  Giant Stonefly  Misc. Smaill Stonefly
imlcha sp. Epauussp b Fuidia- F'I!Eluian;]r:i .sp
: : : . :

(Most Sensitive to
Pollution)

— : : : —
4 Sandio-Coss Caois - Comusepa Case Caddic - Frae-Living Caddis Humploes Caddie - Plant Case Ceddis - IR
Glossosoma &p. Apalania sp. Brachycentrus 5p.  Lepidosforna sp.

{I'.'Iu::-st Sens itve lu::-f
Pollution)
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- Mike Beauchene established the RBV prgram in 1999.  Source: CT DEEP
* The program uses subset of bugs commonly found statewide.

* The bugs must have a known limited tolerance to water pollution.

* Trained volunteers help to collect important data documenting healthy stream habitat.



The Science behind RBV

MWIvII
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Source: CT DEEP

e Over 1000 macroinvertebrate
samples from the professional
statewide monitoring program
were reviewed.

* The number of “Most Wanted
Species” from the abbreviated
list were compared to the MMI
score of 48.



Samples in the shaded green area have
an MMI SCORE OF 48 or higher and meet
water quality standards.

Number ¢ These samples have good water quality




What is 4 or More an important threshold?

MWIMI

100 4

a0 -

20 -

70 4

60 -

20 4

40 4

30 -

20 -

3 4 = 6 7 =] =] 10
Number of Most Wanted Taxa

Source: CT DEEP

* >99% Of the samples with 4 or
more “most wanted” types had
an MMI Score of 48 or more.

e 75% of the sites with 3 “most
wanted” had an MMI score of 48
or more.

* Some samples with less than 3
“most wanted” still had an MMI
score of 48 or more.



Thames

Connecticut J
L

\ 1
\

Southeast Coast

¥

Sourn Ceantral Consr

NOLSUEIETOr FEY (IMMI <&H)

POlErtEd REV Monilnnng Locatlon (M) >48)

Site selection is
Important

 Areasin blue are
predicted to have an
MM score >48

e Stream must be
wadeable and have
riffles.

* Avoid down stream of a
dam or large wetlands

* Avoid downstream of a
road/storm drain outlet

Source: CT DEEP




Riffle habitat — shallow fast moving streams areas where
the bottom substrate impacts the water surface

Bottom substate typically a
mixture of cobbles, gravel and
sand







Select a sampling area
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TLGV WQM Program

Source

: CT DEEP

Source




Complete 6 “kicks” to
make up trays for
sorting

Source: TLGV WQM Program



Processing is complete when
you have found

as many of the different TYPES
as possible and put
representatives of each type
into the ice cube trays

Sort by type

Source: CT DEEP



Attempt to ID

.

y

Source: TLGV WQM Program



INT (OFTION A OR B) TO BEGIN, THEN FO!I
THE CORRESPONDING PANEL NUMBERS IN THE FIELD IDENTIFT

NOTE: Additional miscellancous macroinvertebrates
are listed as "Others” ot the bottom of the

datasheetr. If you don't see your critter on this chart,

2 Long Thin Tails

i Paed:

Epeoru:
(Mayfly)

Panel 4:
Peltoperlidae
(Stonefly)

Panel 5A-
Perlidae
(Stonefly)

Panel 5B:
Pteroparyc:

(Stomefly)

Panel 5C:
Mizc. Stoneflie:
(Plecoptera)

Panel 14A:
Azizopters
(Dragondly)

Panel 13A:
Corydalu:
(Debzonfly)

Panel A Panel SB
Brachycentruz:  Lepidostoma
(Caddi=fly) (Caddisfly)

Piephenu:
(Water Panny Bestls)

Last revtsnd 08152006




Location: 520 4
Town: Aretl ovev

Date: 10/ f"/_lr.,
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And now, nhame that bug!

Use the Macroinvertebrate Sorting Guide to Find the Answer






Answer:

Roach-like stone fly
Tolerance value =0

Feeding Group = Shredder









Answer:

Humpless Case Maker Caddisfly
Tolerance Value =1

Feeding Group = Shredder






Answer:

Cornucopia-case Caddisfly

Tolerance = 3

Feeding group = scraper






Answer:
Free-living Caddisfly
Tolerance Value =0

Feeding Group = Preditor






Answer
Miscellaneous Small Stonefly (Small Winter Stonefly)

Tolerance value = 1

Feeding group = Shredder






Answer:

Water Penny Beetle
Tolerance Value = 4

Feeding Group = Scraper






Answer:

Brush-legged Mayfly
Tolerance Value = 2

Feeding Group = Collector-filterer






Answer

Fingernet Caddisfly
Tolerance Value =4

Feeding Group = Collector-filterer






Answer:

Saddlecase Maker Caddisfly
Tolerance Value =0

Feeding Group = Scraper






Answer:

Two-tailed Flathead Mayfly
Tolerance Value =0

Feeding group = scraper



Fresh Water Mussel Crayfish




Questions?

Jean.Pillo@comcast.net
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