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Schedule for Today 

BREAK INTO TEAMS  

AQUATIC MACROINVERTEBRATES 

AND STREAM HEALTH ASSESSMENTS 

WATER QUALITY MONITIORING OVERVIEW 09:30-10:15 

TEAMS PROCESS SAMPLES AND IDENTIFY  

MACROINVERTEBRATES 

 GROUP ASSESSMENT OF STREAM HEALTH 

BREAK 10:15-10:30 

10:30-11:15 

11:15-12:00 

12:00-12:20 

 OPTIONAL FIELD DEMO 



PART 1 
WATER QUALITY MONITIORING OVERVIEW 
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Why Monitor Water ? 
• Federal Clean Water Act 

• Characterize waters 

• Trend identification 

• Evaluate pollution controls 

• Evaluate environmental damage 

• Complaints 

• Inventory  

• Learn  

• Support better natural resource management 
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What We Monitor 
• Physical 

– Habitat quality 

– Temperature 

– Flow 

• Chemical 
– General constituents 

– Nutrients 

• Biological 
– Fish  

– Macroinvertebrates 

• Sanitary Quality 
– Indicator Bacteria 

• Tissue contaminants 
– Mercury  

– PCB 
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Where We Monitor 

• Long Island Sound 

• Beaches at DEEP State Parks 

• Lakes 

• Wetlands 

• Rivers and Streams 
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Long Island Sound 
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Beach Monitoring 
23 State Owned/Managed Bathing Areas 
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Lakes 

•Expanding the  monitoring program  

•Diagnostic feasibility studies (consultants) 

•Complaints 
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2012 National Lakes Assessment  
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2011 National Wetland  Condition Assessment 
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2011 National Wetland  Condition Assessment 

• The presence and abundance of grassy plants, trees, 
and shrubs  

• Algae collected from sediments and the surface of 
plant stems and leaves  

• Soil properties and chemistry  

• Water chemistry (such as dissolved oxygen, 
nutrients, chlorophyll-a)  

• Condition of the habitat in the area surrounding the 
wetland. 

• A SUMMARY REPORT IS FORTHCOMING…..  
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Rivers and Streams 

US Border with Canada & Mexico ~ 5,920 mi. 
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Rivers and Streams 
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Aquatic life- 77% of Streams are Healthy 



Build Out Analysis – Current Condition  



Build Out Analysis – +2% Impervious Cover  



Build Out Analysis – +4% Impervious Cover  



Build Out Analysis – +6% Impervious Cover  



Build Out Analysis – +8% Impervious Cover  



Build Out Analysis – +10% Impervious Cover  



Connecticut Department of Energy and Environmental Protection Connecticut Department of Energy and Environmental Protection 

Biological Monitoring 
Fish 

• Limited species 

• Easy to relate to public 

• Response is to water 
quantity and 
temperature 

• Need Special Gear to 
Collect 

• Easy to identify  

 

 

Macroinvertebrates 

• Lots of species 

• Limited value to public 

• Response is to water quality 

• Easy to collect 

• Identification is challenging 
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Stream Assessments 
Fully Supporting a Designated Use 
Meets Goals in Water Quality Standards 
Meets Water Quality Criteria 
Good Condition 
Healthy 
 

Not Supporting a Designated Use 
Fails Goals in Water Quality Standards 
Fails Water Quality Criteria 
Poor Condition 
Impaired 
 



The presence of a trout in a body of water is a discrete 
ecological fact that nevertheless signifies certain things… 

 

…a particular complex of biotic and chemical and physical 
factors a standard of richness and purity, without which that 
troutly presence is impossible….David Quammen 
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Questions then Break …… 

Chris Bellucci 
Supervising Environmental Analyst 
christopher.bellucci@ct.gov 
860-424-3735 



PART 2 
STREAM MACROINVERTEBRATES 

AND STREAM HEALTH ASSESSMENTS 
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Stream Function 
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Stream Order 
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River Continuum Concept 

• Small headwater streams are 
different from mid-sized streams 
are different from large rivers 
 
• Longitudinal connectivity –
downstream processes  are 
influenced by upstream 
 
• As the watershed changes from 
headwaters to mouth, water 
chemistry, energy  flow and 
biological communities change  
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Pools 
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Riffles 



Connecticut Department of Energy and Environmental Protection Connecticut Department of Energy and Environmental Protection 

Kolkwitz & Marsson 1909 

German scientists 
developed a Saprobien 
system based on the 
observation that 
organisms change in a river 
downstream of a sewage 
plant 
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Biological Condition Gradient 
Biological 
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Degraded 

 

 
    Low           Moderate      High 

                 Level of Stress 

http://fish.dnr.cornell.edu/nyfish/Cottidae/slimy_sculpin.jpg
http://fish.dnr.cornell.edu/nyfish/Cottidae/slimy_sculpin.jpg
http://fish.dnr.cornell.edu/nyfish/Cyprinidae/fathead_minnow.jpg
http://fish.dnr.cornell.edu/nyfish/Catostomidae/white_sucker.jpg
http://www.google.com/imgres?imgurl=http://fish.dnr.cornell.edu/nyfish/Centrarchidae/redbreast_sunfish.jpg&imgrefurl=http://fish.dnr.cornell.edu/nyfish/Centrarchidae/redbreast_sunfish.html&usg=__ZLCAeT-bi_HoQg7UM_v9W1ZpYKo=&h=553&w=1000&sz=296&hl=en&start=5&zoom=1&tbnid=NqYb_xpyiiO8CM:&tbnh=82&tbnw=149&ei=nmshT6_UHKXs0gGhscD1CA&prev=/images?q=redbreast&hl=en&rls=com.microsoft:en-US&tbm=isch&prmd=ivns&itbs=1
http://fish.dnr.cornell.edu/nyfish/Catostomidae/white_sucker.jpg
http://fish.dnr.cornell.edu/nyfish/Catostomidae/white_sucker.jpg
http://www.google.com/imgres?imgurl=http://fish.dnr.cornell.edu/nyfish/Centrarchidae/redbreast_sunfish.jpg&imgrefurl=http://fish.dnr.cornell.edu/nyfish/Centrarchidae/redbreast_sunfish.html&usg=__ZLCAeT-bi_HoQg7UM_v9W1ZpYKo=&h=553&w=1000&sz=296&hl=en&start=5&zoom=1&tbnid=NqYb_xpyiiO8CM:&tbnh=82&tbnw=149&ei=nmshT6_UHKXs0gGhscD1CA&prev=/images?q=redbreast&hl=en&rls=com.microsoft:en-US&tbm=isch&prmd=ivns&itbs=1
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Biological Condition Gradient 
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Stream Assessments Using Aquatic Macroinvertebrates 
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What is a Macroinvertebrate? 

Macro = Can be seen with naked eye 

 

Invertebrate = Animals without a backbone 

Mosquitos 
House fly 
Ants 

Shrimp 
Crabs 
Lobsters 

Horseshoe Crab 
Scorpion 
 

GOOD BAD UGLY 

Common Macroinvertebrates 
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Common Aquatic Macroinvertebrates 
C

la
ss

 

In
se

ct
a 

Mayflies 

Ephemeroptera 

Stoneflies 

Plecoptera 

Caddisflies 

Trichoptera 

Dobsonflies and Alderflies 

Megaloptera 

True Flies 

Diptera 

Beetles 

Coleoptera 



Connecticut Department of Energy and Environmental Protection Connecticut Department of Energy and Environmental Protection 

Aquatic Macroinvertebrates and Water Quality 

• Live in wide range of water quality 

• Characteristic responses to  

 environmental stresses 

• Established collection methodologies 

• Ease of capture 

• Rapid recovery from repeat sampling 

• Life history/Limited mobility 
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Today’s Assessments- Data Sheet 
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Today’s Assessments-Most Wanted 
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Today’s Assessments-Moderately Wanted 
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Today’s Assessments-Least Wanted 
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Process Overview 

Site selection (set up) - done 

Collect (scrub & kick) - done 

• Process (observe & sort) 

• Identify  

• Record on Data Sheet 

• Make Stream Health Assessment Collect 

Select Site 



Connecticut Department of Energy and Environmental Protection Connecticut Department of Energy and Environmental Protection 
1 

3 

2 

4 

5 

6 

Sample Collection 



Pick out large debris from each tray and  
sort similar organisms into ice cube tray  



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 



Identify  
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Macroinvertebrate Parts 

Head 

Thorax 

Abdomen 
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Macroinvertebrate Parts 

Head 
Abdomen 

Thorax 



         

 

 

Note:  This chart is for preliminary sorting purposes when implementing RAPID 

BIOASSESSMENT FOR VOLUNTEER MONITORS.  This chart is not intended to produce 

definitive identification of aquatic macroinvertebrates.  It was designed to complement a series 

of field identification cards and the RBV data sheet.  Additional information about the RBV 

program is available at http://dep.state.ct.us/wtr/volunmon/volopp.htm or by contacting Mike 

Beauchene at (860-424-4185)  mike.Beauchene@po.state.ct.us 

 

*Drawings represent the approximate maximum size of each organism. 

Panel 1:  
Drunella 

(Mayfly) 

Panel 11: 
Stenonema 

(Mayfly) 

Panel 2: 
Isonychia 

(Mayfly) 

Panel 14: 
Odonata 

(Damselfly) 

Panel 4: 
Peltoperlidae 

(Stonefly) 

Panel 3: 
Epeorus 

(Mayfly) 

Panel 5A: 
Perlidae 

(Stonefly) 

Panel 5B: 
Pteronarycs 

(Stonefly) 

Panel 5C: 

Misc. Stoneflies 

Panel 13A: 
Corydalus 

(Dobsonfly) 

Panel 14: 
Odonata 

(Dragonfly) 

Panel 15B:  
Isopod 

Panel 15A: 
Amphipod 

Panel 8A 
Brachycentrus  

(Caddisfly) 

Panel 6A: 
Glossosoma 

(Caddisfly) 

 

Panel 7: 
Rhyacophia 

(Caddisfly) 

Panel 9: 
Hydropsychidae 

(Caddisfly) 

Panel 10: 
Chimarra 

(Caddisfly) 

Panel 12: 
Psephenus 

(Water Penny Beetle) Panel 13B: 
Nigronia 

(Fishfly) 

Panel 6B: 
Apatania 

(Caddisfly) 

 

Panel 8B 
Lepidostoma 

(Caddisfly)  

Panel 15C: 
Leech 

Panel 15D: 
Midge Larva 

Panel 15E: 
Black Fly 

Larva 

Panel 15F: 
Snail 

Panel 15G: 
Worm 



Start with the one ice cube well and weave your way through 

Kicks 1&2 Kicks 3&4 Kicks 5&6 
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The Bottom Line - Stream Health Assessment 
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Yes, You Can Do This !! 



Break Into Teams 
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Each Team Will Get 

 Macroinvertebrate Sample 
 Sorting Trays 
 Ice Cubes Trays 
 Tweezers 
 Identification Key 
 Data Sheets 

 



Connecticut Department of Energy and Environmental Protection 

Assessment Process 

 Pick out large debris from each tray 
 Sort like organisms into ice cube trays 
 Use keys to identify organisms 
 Check off findings of Most Wanted,  

 Moderately Wanted, and Least 
 Wanted on Data Sheet 
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Part 3 
Group Stream Assessment 

November 8 and November 14, 2012 
Presented by Chris Bellucci, Supervising Environmental Analyst 
Sessions Woods Wildlife Management Area 
Burlington, Connecticut 
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The Bottom Line - Stream Health Assessment 
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Stream Assessment 

Biological 

Integrity 
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    Low           Moderate      High 

                 Level of Stress 
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The Stream 

Farmington River at Town Bridge Road, Canton, CT 
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The Stream 

Farmington River at Town Bridge Road, Canton, CT 
Watershed Area = 354 square miles 
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The Stream 

Farmington River at Town Bridge Road, Canton, CT 
Watershed Area = 354 square miles 

 
Upstream Downstream 
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Volunteer Monitoring Program 
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Questions/Comments 

Chris Bellucci 
Supervising Environmental Analyst 
christopher.bellucci@ct.gov 
860-424-3735 


