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The original training manual was developed by Hoosier Riverwatch staff in 1997. This manual represents many
revisions and updates, and is the ninth edition. Special thanks to Lyn (Hartman) Crighton, Lisa Ritter-McMahan,
Katie Hodgdon, Jan (Hosier) Sneddon, Mandy Burk, Jeff Muse, Gwen White, and Sarah Hippensteel for their
contributions through the years. The beautiful large-scale graphics were created by Sarah Beth Lauterbach, unless

otherwise indicated. A/ parts of this publication may be copied and distributed for educational use and free distribution with proper
credit provided to Hoosier Riverwatch.
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Welcome to Hoosier Riverwatch

About the Program

Hoosier Riverwatch is a program of the Indiana Department of Environmental Management (IDEM), Office of Water
Quality. The program began in Indiana in 1997 to increase public awareness of water quality issues and concerns by
training volunteers to monitor stream water quality. The State of Indiana has a surface area of approximately 36,532
square miles. There are about 63,000 miles of rivers, streams, ditches and drainage ways in Indiana. In addition,
there are approximately 35,673 miles of surface waterways in Indiana greater than one mile in length.

The mission of Hoosier Riverwatch is: “To involve the citizens of Indiana in becoming active stewards of
Indiana’s water resources through watershed education, water monitoring, and clean-up activities.”

We accomplish this mission through the following goals:

* Educate citizens on watersheds and the relationship between land use and water quality.

* Train citizens on the basic principles of water quality monitoring.

* Promote opportunities for involvement in water quality issues.

* Provide water quality information to individuals or groups working to protect water resources.

* Support volunteer efforts through technical assistance, and providing monitoring equipment, networking
opportunities, and educational materials.

Hoosier Riverwatch staff will assist you and your organization in understanding the importance of protecting local
streams. Voluntary participation is the key to success of any statewide stream monitoring and education program. This
manual provides information to help you begin a successful water quality monitoring program.

For more information about Hoosier Riverwatch, a schedule of upcoming workshops, or to signup to receive the
Riffles & Pools newsletter, go to: www.idem.IN.gov/riverwatch or contact us at:

Hoosier Riverwatch

Indiana Department of Environmental Management
Office of Water Quality

100 North Senate Avenue
MC65-40-2 Shadeland
Indianapolis, IN 46204

Phone: (317) 303-3392 « Fax: (317) 308-3219
riverwatch@idem.IN.gov

“This project has been funded wholly or in part by the United States Environmental Protection Agency under assistance agreement C9975482-13
to the Indiana Department of Environmental Management. The contents of this document do not necessarily reflect the views and policies of the
Environmental Protection Agency, nor does mention of trade names or commercial products constitute endorsement or recommendation for use.”




Acknowledgements:

Indiana Department of Environmental Management - Office of Water Quality

Rhonda Dufour Jody Arthur
Steve Hall Chuck Bell
Carol Newhouse Dennis Clark
Steve Newhouse Sam Gibson
Stacey Sobat Larry McFall

Joanna Wood

Indiana Department of Natural Resources

Division of Entomology Division of Fish & Wildlife
Division of Outdoor Recreation Division of Soil Conservation
Deb Fairhurst Kim Guinnup

Deborah Messenger Jim Ray

Gwen White Bob Waltz

Diane Day Doug Keller

Past Hoosier Riverwatch Coordinators

Jason Bowling Sarah Hippensteel

Jan (Hosier) Sneddon Jeff Muse

Mandy Burk Lyn (Hartman) Crighton
Katie Hodgdon Lisa Ritter-McMahan

Special Thanks to:

Stephanie Ayres Ian Crighton
Claudia Denton Sarah Engle

Jim Gammon Art Henerlong
William W. Jones Meg Larson
Stewart Lewis Patrick McCafferty
Arwin Provonsha Ed Rankin

Stacy Renfro John Rouch
Robert Vertrees Bob Williams

All Indiana Soil and Water Conservation Districts

All Hoosier Riverwatch Volunteer Water Monitoring Instructors
Clinton River (Michigan) Watershed Council

GLOBE Program

Earth Force / Global Rivers Environmental Education Network (GREEN)
Hach Company

Illinois Department of Natural Resources

IOWATER/Iowa Department of Natural Resources

Kentucky Water Watch

LaMotte Company

Ohio Department of Natural Resources

Ohio Environmental Protection Agency

Tennessee Valley Authority

Student Watershed Research Project/Saturday Academy of Oregon

United States Environmental Protection Agency

e www.idem.IN.gov /riverwatch




Table of Contents

Chapter 1

Intro to Water Quality Monitoring..........ccccccveviieeiieeenenen. 6
How do Volunteers Get Started?...........ccoooeeviieviiieeenee. 6
Monitoring Parameters.........cccccoovccciiiiieiee e 7
Equipment Application Program............ccccccvvieiiieeeeinenns 7
SaAfBlY i 9
Chapter 2

Designing a Water Monitoring Study...........c..cccccvveeennes 13
What is Your Stream Address?.......ccccccveveeeenieeenieeene 13
Hydrologic Unit Code Areas ..........ccccceeeeeveieieececiieeeens 14
Sediment impacts on streams...........cccccceeeeeciiee e, 17
Watershed Inventory...........ccccceveeevciienc e, 18
Study Design........ooeeiiiiiie e 19
Chapter 3

Habitat Assessment...........cooce i 22
Site Map & Stream FIOW...........cooceiiiiiiieeccee e, 28
Chapter 4

Chemical Monitoring.........cccccceeeeeviee e, 32
Units of Measurement and Indices...........ccccccevvieennnen. 36
Chemical Monitoring Data Sheet............cccccceecvveeeennneen. 37
Water Quality Index Instructions............ccccoeeviiviniennee 38
E. coliBacteria. .........ccouoeeiiiieiiie e 61
E. coli Testing Instructions — Coliscan Easygel............. 62
E. coli Testing Instruction — 3M Petrifilm........................ 64
Chapter 5

Benthic Macroinvertebrates.............cccooviiiie e, 66
Macroinvertebrate Identification Key.............cc. oo, 77
Macroinvertebrate Adults Key.........cccooveeeiiieiieieccnee. 78
Chapter 6

Aquatic Invasive Species (AlS).......ccooveveviiiiies v 79
Exotic Invasive Mussels...........cccoooveiiiiiiiiieies e 79
ASIAN CarP..eeiiiciiiiiie ettt e 80
Invasive Aquatic Plants............ccoceeiiiieiii i 81

Chapter 7

Hoosier Riverwatch Database ... ........ccccceevvcinennnne. 82
INtrOdUCHION. ... e 82
Register New USer ... 82
Enter Data .....coooeieee e 85
Search Database...........ccccoeieiiiiii e 87
DatawatCh ..........ooviiii e 89
My FaVOrtes. ......ccceiis v 91
Saving and Loading Groups of Sites..........cccccceeueeee. 91
Chart Parameter Averages.........cccccceeiveiiiieeiiieeene 92
Review Data by Site.........ccccoiiviiiiiiiiieeeccen 94
Chapter 8

Data Analysis, Action & Evaluation..................cc......... 96
Habitat Parameters for Selected

Macroinvertebrates ............ccocciiiiiii i 98
Appendix A

Equipment for Water Quality Monitoring. ................. 105
How to Make Your Own Equipment..............cccco...... 107
Where to Purchase Equipment ...........ccccccoeeeenne. 110
Appendix B

Macroinvertebrates Identification Key ...................... 112
Appendix C

How to Prevent Water Pollution? ............ccccooeeennee. 131
Appendix D

Chemistry Ranges, Averages and Q-Values............ 133
Appendix E

GlOSSANY ... 139
Appendix F

Water Quality Targets..........ccooeeieiiiiicieceecee 143
Useful Contacts.........cceevieiiiiieeiieeeee e 147
Appendix G

References ... 150
Appendix H

Extra Data Sheets..........ccccovveveiiiiiiecceee e 152

S o



This page intentionally blank.



WEIGHTS AND MEASUREMENTS

Metric System U.S. Customary System
LINEAR MEASURE LINEAR MEASURE
1000 millimeters (mm) = 1 meter 12 inches = 1 foot
100 centimeters (cm) = 1 meter 3 feet = 1 yard
1000 meters (m) = 1 kilometer (km)
AREA MEASURE
AREA MEASURE 144 sq. inches = 1 sq. foot
100 sq. millimeters (mm?) = 1 sq. centimeter 9 sq. feet = 1 sq. yard
10, 000 sq. centimeters (cm?) = 1 sq. meter 30 1/4 sq. yards = 1 sq. rod
1,000,000 sq. millimeters (mm?) = 1 sq. meter 150 sq. rods = 1 acre
100 sq. meters (m?) = 1 are(a) 640 acres = 1 sq. mile
100 ares (a) = 1 hectare (ha) 1 sq. mile = 1 section
100 hectares (ha) = 1 sq. kilometer (km?) 36 sections = 1 township
1,000,000 sq. meters (m?) = 1 km?
LIQUID MEASURE
VOLUME MEASURE 3 teaspoons (tsp) = 1 Tablespoon Tbsp)
1 liter = 0.001 cubic meter (m?) 4 Tbsp = 1/4 cup
1000 milliliters = 1 liter 5 1/3 Tbsp = 1 pint
100 centiliters = 1 liter 16 Tbsp = 1 cup
1000 liters = 1 kiloliter 2 cups = 1 pint
4 cups = 1 quart
WEIGHT 2 pints = 1 quart
1000 milligrams = 1 gram 4 quarts = 1 gallon
100 centigrams = 1 gram
1000 grams = 1 kilogram WEIGHT
1,000 kilograms = 1 metric ton 16 ounces = 1 pound
2000 pounds = 1 ton
Conversion Table
LINEAR MEASURE DRY AND LIQUID MEASURE
To convert into Multiply by To convert into Multiply by
Centimeters Inches 0.394 Pounds Grams 435.59
Feet 0.0328 Ounces 16
Meters 0.01 Kilograms 0.02
Millimeters 10 Grams Ounces 0.035
Inches Centimeters 2.54 Pounds 0.002
Feet 0.0833 Kilograms 0.001
Meters 0.0254 Kilograms ~ Grams 1000
Yards 0.0278 Ounces 35274
Meters Centimeters 100 Pounds 2205
Feet 3.281 Liters Cups 4.225
Inches 39.37 Pints 2.113
Kilometer 0.001 Gallons 0.264
Miles 0.0005214 Milliliters 1000
Millimeters 1000 Quarts 1.057
Yards 1.093 Pints Liters 0.473
Kilometers Feet 3281 Quarts 0.5
Meters 1000 Gallons 0.125
Miles 0.621 Quarts Pints 2
Yards 1093 Liters 0.946
Miles Feet 5,280 Gallons 25
Yards 1,760 Gallons Pints 8
Kilometers 1,609 Liters 3.785
Yards Inches 36 Quarts 4
Feet 3 Ounces Grams 28.35
Meters 1 Pounds 0.0625
Miles 0.0005682 Kilograms 0.028
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“Never doubt that a small group of thoughtful,
committed citizens can change the world.
Indeed, it’s the only thing that ever has.”
MARGARET MEADE

A State that Works
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