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River Bioassessment by Volunteers (RBV) 
Program Instructions 

CT DEEP Tier 2  
Volunteer Water Quality Monitoring Network 
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DEEP Water Quality Monitoring Efforts 
• Physical 

– Habitat quality 

– Temperature 

– Flow 

• Chemical 
– General constituents 

– Nutrients 

• Biological 
– Fish  

– Macroinvertebrates 

• Sanitary Quality 
– Indicator Bacteria 

• Tissue contaminants 
– Mercury  

– PCB 
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Why do We Need Volunteers?  

US Border with Canada & Mexico ~ 5,920 mi. 
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Programs Information Best Uses  Limitations 

Tier 

1 

• Periodic Visual 

Observation 

• Digital photos 
• GPS location 
• Written description of 

observations 

• Monitor episodic 
events 

• Document baseline 
channel conditions 

Resolution of 

issues observed 

often best handled 

at local level 

Tier 

2 

• River Bioassessment 

by Volunteers (RBV)  

• Stream Temp 

Monitoring 

• Macroinvertebrate 
community 

• Temperature data 

• Screen for very high 
quality 
streams/rivers 

*RBV not suitable 

for streams with r 

medium to poor 

water quality 

Tier 

3 

• Individualized 

including, chemistry,  

metals, and bacteria 

monitoring 

• Indicator bacteria 
• Nutrients 
• Metals 
• Flow conditions (gauge 

data) 

• Watershed plan 
implementation 
support 

• Source-tracking of 
impairments 

Requires DEEP-

approved QAPP; 

may require EPA-

approval of QAPP 

CT Tiered Approach to Volunteer Monitoring 
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River Bioassessment by Volunteers 
(RBV) Program 



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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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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What is a Macroinvertebrate? 

Macro = Can be seen with naked eye 

Invertebrate = Animals without a backbone 
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Monitoring Station Selection 

• Suitable sites are: 
– Perennial , wadeable streams 

– Characterized by riffle habitat 

– Accessible by volunteers 

– Not immediately downstream of a 
discharge 

 

• Preferred sites: 
– Sites suspected by DEEP to be high 

quality 

– Lacking sufficient data to support an 
assessment 
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Riffles 
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Volunteer Training 

• All volunteers are required to 
attend annual training! 

– DEEP staff conduct trainings 
for groups <3 yrs experience 

– Volunteer coordinators with 
3+ yrs experience approved to 
conduct independent trainings 

• Remember to sign in!   
(Coordinators copy and send sign-
in sheets to DEEP) 

• Training emphasizes need for 
attention to detail during all steps 
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Overview of Procedure 

• Site selection (set up) 

• Site photographs and GPS 

• Collect (scrub & kick) 

• Process (observe & Sort) 

• Identify  

• Voucher 

• Submit 

• Congratulations! 
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Step 1: Site Set Up 

Establish the 
Sampling Station: 

– Select an 
appropriate 
riffle area 

 

NOTE:  

If sampling at a 
road crossing – 

sample UPSTREAM 
of the crossing 

whenever possible 
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Step 1: Site Set Up 

UPPER BOUNDARY 

LOWER BOUNDARY 

Establish the 
Sampling Station: 

– Select an 
appropriate 
riffle area 

– Define the 
upper and lower 
boundaries 
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4 

Step 1: Site Set Up 

UPPER BOUNDARY 

LOWER BOUNDARY 

2 1 

3 

5 

6 

Establish the 
Sampling Station: 

– Select an 
appropriate 
riffle area 

– Define the 
upper and lower 
boundaries 

– Visualize where 
you can put the 
net into the 
water 6 times 
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Step 2: Site Photographs & GPS Location 

• For each site take three 
photographs:  
– Standing at the monitoring 

site facing upstream 

– Standing at the monitoring 
site facing downstream 

– Standing on the stream 
bank facing the monitoring 
site  (the area where the  
kicks will be performed) 

Example downstream site photograph 
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Step 2: Site Photographs & GPS Location 

• Take photographs the same day as conducting the RBV 
event 

• Try to capture the field conditions at the time of 
sampling - Include as much of the riparian vegetation 
and upstream/downstream area as possible 

• Take additional photographs of unusual or unique 
features as needed 

• Refer to RBV program guidance document “How to 
Take RBV Site Photographs” 
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Step 2: Site Photographs & GPS Location 

• If available use a GPS (or cell-phone with 
GPS feature) to collect the latitude and 
longitude of the site – record on your 
datasheet 

 

• If a GPS is not available, note the location 
of your site on your field map.  When you 
return home, use an online mapping tool 
to determine the coordinates (e.g. Google 
Maps, Bing, etc.) 
– Refer to RBV program guidance document  

“How to Use Google Maps to Determine 
Latitude & Longitude for RBV Monitoring Sites” 
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Step 2: Site Photographs & GPS Location 

• Record the site latitude/longitude information on your 
datasheet. 

 

 

 

 

 

 

• Check off the boxes on the datasheet to confirm you have taken 
each of the required site photographs. 
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Step 3: Collect (Scrub & Kick!!) 

Collect aquatic macroinvertebrates from each of the six locations within your site.  
Scrub any rocks within the net first before kicking the area in front of the net 
vigorously for 30 seconds.  Empty the contents of each pair of kicks into a white tray.   
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1 
2 

Collect Samples from Locations 1 & 2 
 
DUMP CONTENTS OF KICKS 1&2 INTO TRAY A 

Step 3: Collect 

• Collect Samples from Locations 1 & 2 

• DUMP CONTENTS OF KICKS 1&2 INTO TRAY A 
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1 
2 

Collect Samples from Locations 1 & 2 
 
DUMP CONTENTS OF KICKS 1&2 INTO TRAY A 

Step 3: Collect 

• Collect Samples from Locations 3 & 4 

• DUMP CONTENTS OF KICKS 3&4 INTO TRAY B 

 

3 
4 
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1 
2 

Collect Samples from Locations 1 & 2 
 
DUMP CONTENTS OF KICKS 1&2 INTO TRAY A 

Step 3: Collect 

• Collect Samples from Locations 5 & 6 

• DUMP CONTENTS OF KICKS 5&6 INTO TRAY C 

 

3 
4 

5 

6 
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4 

Step 3: Collect 

UPPER BOUNDARY 

LOWER BOUNDARY 

2 1 

3 

5 

6 

The sample collection is complete when there are 3 trays  
each with the contents from 2 locations 



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

Step 4: Process the Sample (Sorting) 

• Experienced team leaders 
oversee process 
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Pick out large debris from each tray and sort by like types into an ice cube tray  

Step 4: Process the sample 
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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 

Step 4: Process the Sample 
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Step 5: Identify the Macroinvertebrates 
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Step 5: Identify 
Start with the one ice cube well and weave your way through 

Kicks 3&4 Kicks 1&2 Kicks 5&6 
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Step 5: Identify 
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Step 5: Identify -- RBV Sorting Guide 
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Step 5: Identify  -- Field Identification Cards 
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Insect Anatomy Overview 

Antennae 

Segmented 
Legs 

Tails or Cerci 

Head 

Thorax 

Abdomen 

Wingpads 
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Instar  12 

Instar 3 

Instar 2 

Instar 1 

Insect Size Consideration 

1 
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Step 5: Identify 

Complete the top of your 
datasheet. 
Check off all of the 
macroinvertebrate types that 
were present in your sample 
(all 6 kicks combined) 
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“Most Wanted” Macroinvertebrates 
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Step 6: Prepare a Voucher 

CRITICAL STEP!! 
• The voucher contains at 

least 1 of each different 
type of organisms collected 
at the site. 

• Vouchers are labeled with 
site information and date 

• Vouchers are reviewed by 
local coordinator and 
submitted to DEEP for 
verification 

 



1 

3 

2 

4 

5 

6 

 

 

 

 

 

Stream:   Hop River 
Location:   50m Upstream Hendee Road 
Town:   Andover, CT 
Date/Time:   10/01/2012  08:00a 
Organization:  Andover Stream Team Club 
Collectors:  Meghan Ruta, Patrick Lally 

Label voucher with pencil and info: 



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

DEEP Bottom Line: The Voucher IS the Data 

RBV RULE #1: 
 

Regardless of 
what the 

datasheet  says… 

IF IT IS NOT IN 
THE VOUCHER, IT 
DID NOT EXIST AT 

THE SITE.  

No exceptions. 
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Step 7:  Submit Data, Voucher, Photos 

• For each site monitored, Volunteers are 
responsible for submitting the following to 
their local RBV Coordinator: 
– Three photographs for each site monitored:  upstream-

facing , downstream facing, and of site at location sampled 

– One datasheet per site.  Make sure to complete all fields, 
and write legibly! 

– One voucher per site.  Remember to place a label on the 
inside with the stream name, location sampled (map 
description and/or GPS coordinates), date and time, name 
of collectors 
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Step 7:  Submit Data, Voucher, Photos 

• Local RBV Coordinators are responsible for packaging and 
submitting the following to the DEEP Volunteer Monitoring 
Coordinator:  

– A master list of sites sampled 
• Include the stream name, location description,  town, GPS coordinates,  

date sampled, and names of volunteers involved for each site  

– Training Day Volunteer Sign-In Sheet   
• Include first and last name, and complete street address of each 

volunteer.    

– Compiled volunteer packets (photographs, datasheets, 
vouchers) 
• Submit photos either via email or on a CD/USB stick.  Photographs should 

be digital and files must be renamed or otherwise organized to indicate 
the stream name and date sampled/photo taken. 
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Step 7:  Submit Data, Voucher, Photos 

Local RBV coordinators send all 
materials to:  
 
Meghan Ruta 
Volunteer Monitoring Coordinator 
CT DEEP  
79 Elm Street 
 Hartford, CT 06106-5127 
(860) 424-3061 
Meghan.ruta@ct.gov 
 
 **Do NOT mail vouchers!!** 
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Maximizing Your Efforts 
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Opportunities for Introduction of Error 

Sampling Mistakes: 
– Collect from terrible habitat 

– Collect under terrible conditions  

– Inadequate sorting   
• Too much material and/or muddied water  

• Rushed due to nuisance insects, weather, hunger, etc. 

– Over generous lumping of types 
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Opportunities for Introduction of Error 

 

Voucher Preparation Mistakes: 
– Not placing representative in voucher (Rule #1…)  

• Thinking someone else put it in already 

– No alcohol or too little alcohol 

– Vague location descriptions (“suburban stream”) 

– Not including a label 

– Writing the label in pen (vanishing ink!)  

– Worst case scenario: Label contains incorrect stream name  
(Big big BIG no-no!!)  
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Field Safety Reminders 
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SAFETY FIRST 
Things to Consider:  

• PARKING/TRAFFIC 

• STEEP BANKS 

• POISION IVY/PRICKER BUSHES 

• ANGRY LANDOWNERS 

Stream Access Considerations 
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SAFETY FIRST 
WADING IN THE STREAM  

• SLIPPERY ROCKS 

• FAST FLOW 

• DEEP SPOTS 

• COLD WATER   

COLLECTING THE ORGANISMS 

• HIDDEN SHARP DEBRIS 

• GLASS 

• METAL 

• OTHER   

Hazards in the Field 



Do NOT sample  
under high flow conditions! 
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Questions? 

 
Meghan Ruta 
Volunteer Monitoring Coordinator 
CT DEEP WPLR Planning & Standards Division  
Meghan.ruta@ct.gov 
(860) 424-3061 
 
www.ct.gov/deep/streamvolmon 


