Study Materials for Stream-Monitoring Workshops

Registration is very important! If there is a change due to weather conditions or other reasons the
coordinator will contact persons that have registered to let them know about the changes. If you do not
register, you will not be contacted. If you prefer not to complete the on-line form please call (304) 926-
0499 Ext. 1040; leave a voice-mail message providing your name, affiliation, phone number, Email
address and the date of the workshop you are planning to attend; or send an Email to the coordinator,

providing the same information. Please register four business days in advance of the workshop
you plan to attend. Note: Download times for certain files provided here may be long if you do not have a
high-speed Internet connection.

Selected chapters and section from the Volunteer Monitoring Manual

Elements of a Stream Study Water Quality Conditions (Chapter  Appendices
(Chapter 2) 5)
. Basic Concepts o Stream Flow . Determining
Latitude and
Longitude
. Designing the e pH . Glossary
Stream Study
. Safety . Conductivity . Level-One Survey
Considerations Data Sheet
. Dissolved Oxygen Determine your overall chemical
integrity
Watershed Survey Methods ° TurbiditM
(Chapter 3)
. How to Conduct a . Alkalinity
Watershed Survey
. The Visual . Phosphorous
Assessment
. Nitrates
Invertebrates and Habitat o Fecal Bacteria
(Chapter 4)
. Stream Habitat Walk . Quality Assurance

and Quality Control

) Streamside
Bioassessment

The coordinator has written modules that describe the protocols or standard operating procedures
(SOPs) for completing bioassessment surveys. These modules are available as a portable document file
download. The hyper-links are located in the Program Manuals, Survey Forms and Additional Resources
section of the program’s web page. To review the level-one procedures, click-here (a printed copy will be
provided for workshop participants).

Before beginning a monitoring and/or restoration project it is very important for you to describe your
study design. Think carefully about the why, what, where, when and how questions, and consider the
quality assurance and quality control (QAQC) measures that are necessary to insure accuracy and
precision. Your approach should be similar to the scientific method. The questions you ask the methods
you choose, and the way the data is analyzed and checked should be written into your study design. It's
worth taking the time to figure out what you want to do. Your monitoring is much more likely to be
successful and sustainable over a longer time, with the right plan.

Resources that provide an overall introduction to water monitoring


mailto:Timothy.D.Craddock@wv.gov
http://www.wvca.us/wvwrc/wvsos/registration/
http://www.wvdep.org/dwwm/volmonitoring
http://www.epa.gov/owow/monitoring/volunteer/stream/vms20.html
http://www.epa.gov/owow/monitoring/volunteer/stream/vms50.html
http://www.wvdep.org/Docs/15920_EPAVolMon_Chap2(2-1).pdf
http://www.wvdep.org/Docs/15943_EPAVolMon_Chap5(5-1).pdf
http://www.wvdep.org/Docs/15919_EPAVolMon_Appen(C).pdf
http://www.wvdep.org/Docs/15919_EPAVolMon_Appen(C).pdf
http://www.wvdep.org/Docs/15919_EPAVolMon_Appen(C).pdf
http://www.wvdep.org/Docs/15928_EPAVolMon_Chap2(2-2).pdf
http://www.wvdep.org/Docs/15928_EPAVolMon_Chap2(2-2).pdf
http://www.wvdep.org/Docs/15927_EPAVolMon_Chap5(5-4).pdf
http://www.epa.gov/owow/monitoring/volunteer/stream/appenda.html
http://www.wvdep.org/Docs/15929_EPAVolMon_Chap2(2-3).pdf
http://www.wvdep.org/Docs/15929_EPAVolMon_Chap2(2-3).pdf
http://www.wvdep.org/Docs/15922_EPAVolMon_Chap5(5-9).pdf
http://www.wvdep.org/Docs/16373_WVSOS_Level1Survey.pdf
http://www.wvdep.org/Docs/16373_WVSOS_Level1Survey.pdf
http://www.wvdep.org/Docs/15946_EPAVolMon_Chap5(5-2).pdf
http://www.wvdep.org/Docs/16844_Chemical_IntegrityRating.htm
http://www.wvdep.org/Docs/16844_Chemical_IntegrityRating.htm
http://www.epa.gov/owow/monitoring/volunteer/stream/vms30.html
http://www.wvdep.org/Docs/15921_EPAVolMon_Chap5(5-5).pdf
http://www.wvdep.org/Docs/15942_EPAVolMon_Chap3(3-1).pdf
http://www.wvdep.org/Docs/15942_EPAVolMon_Chap3(3-1).pdf
http://www.wvdep.org/Docs/15938_EPAVolMon_Chap5(5-10).pdf
http://www.wvdep.org/Docs/16378_EPAVolMon_Chap3(3-2).pdf
http://www.wvdep.org/Docs/16378_EPAVolMon_Chap3(3-2).pdf
http://www.wvdep.org/Docs/15944_EPAVolMon_Chap5(5-6).pdf
http://www.wvdep.org/Docs/15935_EPAVolMon_Chap5(5-7).pdf
http://www.epa.gov/owow/monitoring/volunteer/stream/vms40.html
http://www.wvdep.org/Docs/15941_EPAVolMon_Chap5(5-11).pdf
http://www.wvdep.org/Docs/15936_EPAVolMon_Chap4(4-1).pdf
http://www.epa.gov/owow/monitoring/volunteer/stream/132.html
http://www.epa.gov/owow/monitoring/volunteer/stream/132.html
http://www.wvdep.org/Docs/16889_EPAVolMon_Chap4(4-2).pdf
http://www.wvdep.org/Docs/16889_EPAVolMon_Chap4(4-2).pdf
http://www.adobe.com/products/acrobat/readstep2.html
http://www.wvdep.org/Docs/17044_WVSOS_LevelOneSOP.htm
http://www.wvdep.org/Docs/15813_WVSOS_StudyDesignGuidance.htm
http://www.sciencebuddies.org/mentoring/project_scientific_method.shtml

What types of bioassessment equipment will you need?

Citizen's guide to lake and stream monitoring

WYV Save Our Stream’s Field Kit (A custom designed kit from LaMotte)
River Network’s Newsletter - River VVoices: How a River Works

Wisconsin's Water Action Volunteers - Habitat evaluation fact sheet

Habitat assessment procedures: A flash presentation from Virginia Save Our Streams

Introduction to acid mine drainage

©No ok~ wdPE

methods

Resources for specific procedures and additional information

Bacteria Monitoring Manual for Citizen Scientists

Pebble count collection procedures

The velocity head rod (VHR) method for measuring stream flow

aprwbdpE

WYV Save Our Streams Slide Show: ppt slide show that provides an introduction to program

QuickTime video (Riparian Magic); for additional information about riparian buffers click-here
Example of a completed level one survey

Benthic macroinvertebrate resources

1. Guide to aquatic invertebrates

2. Basic macroinvertebrate identification

3. Bouchard, R.W. 2004. Guide to Aguatic Invertebrates of the Upper Midwest: Identification

Manual for Students, Citizen Scientist's and Professionals. University of Minnesota

4. |ntroduction to macroinvertebrates video

5. Virginia Save Our Streams: Virtual field training; Virtual macroinvertebrate training
6. WV Save Our Streams: Macroinvertebrate practice quiz

The table below provides a list of common macroinvertebrates that may be encountered during stream
studies. The major taxonomic categories (e.g. Phylum, Class and Order) are listed along with several
examples (family groups) below each major group; only the common names are provided. Not all

kinds that may be encountered are listed here. Note: Hemipterans are not generally used to assess
the health of flowing water due to their ability to use atmospheric oxygen. Plecopterans are given a

very low tolerance rating; however some families can tolerate slightly acidic conditions.

Order Order Order Order Odonata Order
Ephemeroptera Plecoptera | Trichoptera Coleoptera
Armored mayfly (L) | Brown Case-maker | Clubtail dragonfly (m) | Diving beetle

stonefly ) caddisfly ) (H)
Brush-legged Common Common Darner dragonfly () | Long-toed
mayfly () stonefly ) netspinner beetle (m)

(M)

Burrowing mayflies | Giant Finger-net Skimmer dragonfly Riffle beetle
(M) stonefly () | caddisfly @y | (H) L
Flatheaded mayfly | Patterned Free-living Spiketail dragonfly Water penny
L stoneflies () | caddisfly @) | D L
Minnow mayflies Roach-like | Giant-case Broadwing Whirligig
(M) stonefly ) caddisfly (v) | damselfly (m) beetle (m)
Square-gilled Winter Hooded- Narrowwing Order



http://www.wvdep.org/Docs/15965_Basic_BioassessmentEquipment.pdf
http://www.ecy.wa.gov/programs/WQ/plants/management/joysmanual/index.html
http://www.wvdep.org/Docs/16399_WVSOS_ChemistryFieldKit.pdf
http://www.lamotte.com/pages/edu/custom.html
http://www2.rivernetwork.org/library/rv1999v10n3-4.pdf
http://watermonitoring.uwex.edu/wav/monitoring/index.html
http://watermonitoring.uwex.edu/pdf/level1/FactSeries-HabitatAssessment.pdf
http://www.vasos.org/habitatfieldguidepresentation.swf
http://www.wvdep.org/Docs/17512_AMD_Introduction.htm
http://www.wvdep.org/Docs/17507_WVSOS_SLIDESHOW.ppt
http://www.uwex.edu/ces/csreesvolmon/EColi/Manual.htm
http://www.wvdep.org/Docs/14522_Pebble%20Count%20Procedures.pdf
http://www.wvdep.org/Docs/12820_Velocity_Head_Rod_Measuring_Stream_Flow.pdf
http://www.apple.com/quicktime/download/
http://www.wvdep.org/Docs/16130_Riparian_magic.mp4
http://www.ext.vt.edu/pubs/forestry/420-151/420-151.html
http://www.wvdep.org/Docs/16076_StreamSurveyExample.pdf
http://www.wvdep.org/Docs/16345_Macroinvertebrate_Identification.htm
http://www.wvdep.org/Docs/16092_WVSOS_MacroIDGuide.pdf
http://www.wvdep.org/Docs/16599_GuidetoUpperMidwestAquaticInvertebrates.pdf
http://www.wvdep.org/dwwm/wvsos/WVSOS_MacroVideo.html
http://www.vasos.org/virtualsosdemonstration/field_review.htm
http://www.vasos.org/virtualsosdemonstration/macro_review.htm
http://www.wvdep.org/Docs/17450_WVSOS_MacroQuiz.pdf
http://faculty.fmcc.suny.edu/mcdarby/Animals&PlantsBook/History/02-Explaining-Life-Classification.htm
http://en.wikipedia.org/wiki/Family_(biology)
http://www.entomology.umn.edu/midge/Hemiptera.htm
http://www.entomology.umn.edu/midge/Plecoptera.htm
http://watermonitoring.uwex.edu/wav/monitoring/coordinator/ecology/ephem.html
http://watermonitoring.uwex.edu/wav/monitoring/coordinator/ecology/plecoptera.html
http://watermonitoring.uwex.edu/wav/monitoring/coordinator/ecology/trichoptera.html
http://watermonitoring.uwex.edu/wav/monitoring/coordinator/ecology/odonata.html
http://watermonitoring.uwex.edu/wav/monitoring/coordinator/ecology/coleoptera.html
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Baetiscidae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Nemouridae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Nemouridae.htm
http://www.epa.gov/bioindicators/html/caddisflies_lepidostomatidae.html
http://www.epa.gov/bioindicators/html/caddisflies_lepidostomatidae.html
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Gomphidae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Dytiscidae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Isonychiidae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Isonychiidae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Perlidae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Perlidae.htm
http://www.epa.gov/bioindicators/html/caddisflies_hydropsychidae.html
http://www.epa.gov/bioindicators/html/caddisflies_hydropsychidae.html
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Aeshnidae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Dryopidaeadult.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Dryopidaeadult.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Ephemeridae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Pteronarcyidae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Pteronarcyidae.htm
http://www.epa.gov/bioindicators/html/caddisflies_philopotamidae.html
http://www.epa.gov/bioindicators/html/caddisflies_philopotamidae.html
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Libelluidae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Elmidaeadult.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Heptageniidae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Perlolidae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Perlolidae.htm
http://www.epa.gov/bioindicators/html/caddisflies_ryacophilidae.html
http://www.epa.gov/bioindicators/html/caddisflies_ryacophilidae.html
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Cordulegastridae.htm
http://www.troutnut.com/specimen/445
http://www.nwnature.net/macros/min_mayfly.html
http://www.troutnut.com/specimen/487
http://www.troutnut.com/specimen/487
http://www.epa.gov/bioindicators/html/caddisflies_phryganeidae.html
http://www.epa.gov/bioindicators/html/caddisflies_phryganeidae.html
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Calopterygidae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Calopterygidae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Gyrinidae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Gyrinidae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Caenidae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Capniidae.htm
http://www.epa.gov/bioindicators/html/caddisflies_molannidae.html
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Coenagrionidae.htm

mayflies (m) stoneflies () | case damselfly (H) Hemiptera
caddisfly (v)
Spiny crawler Order Humpless- | Spreadwing Backswimmer
mayfly (L) Diptera case damselfly (H) (H)
caddisfly )
Class Arachnida Biting Longhorn- Order Megaloptera Giant water
midge (H) case bug )
caddisfly )
Water mites (H) Black fly (m) | Micro-case Alderfly (v) Water
caddisfly ) boatman (H)
Class Crustacea Crane fly (v) | Northern- Hellgrammite/Fishfly | Water
case L scorpion (H)
caddisfly )
Aguatic sowbug (H) | Dance fly Saddle-case | Class Bivalvia Water striders
(H) caddisfly ) (H)
Crayfish (m) Dixid midge | Snail-case Asian clam (wm) Class
M) caddisfly () Gastropoda
Scud/Sideswimmer | Horse fly (H) | Tube-net Pea clam (v) Pebble snails
(M) caddisfly (v) L)
Phylum Annelida Net-wing Uenoid-case | Mussel () Rock snails
midge () caddisfly ) (M)
Aquatic worms (H) Non-biting | Order Phylum Orb snails (H)
midge (H) Lepidoptera | Platyhelminthes
Leeches (H) Watersnipe | Aquatic Flatworms (H) Pouch snails
fly (L moth (w) (H)
General tolerance rating scale
Low (L) | Moderate (M) | High (H)
o | 1 | 2 | 3 ] 4 ] s 6 | 7 | 8 9 | 10

Level-one stream score: After your collections are sorted, identified and the abundance is estimated

using these codes (A) > 50; (C) 5-50; (R) < 5, the collections are assessed using three different metrics.
An overall stream score is determined using a point value scale, which is based on reference conditions.
The point values are added to determine the overall stream score. The calculations are described in
more detail below. First, transform the relative abundance rating code into numbers: (A=6; C=3; R =
1). Follow the instructions and use the table to complete all the necessary calculations.

1. Multiply the relative abundance number by the tolerance to calculate the tolerance score. Add the
entire tolerance score column and the relative abundance column. Divide the total tolerance by the
relative abundance total. This is calculation is called the Biotic Index.

2. Calculate the total number of kinds. This calculation is called the Total Taxa.

3. Calculate the total number of kinds from the stoneflies, mayflies, caddisflies and common netspinner
groups by adding the kinds together. This calculation is called EPT Taxa.

4. After completing these calculations determine their point value by comparing your calculated value to
the values in the table. The assigned point values at the top of the table. The point values from each
calculation are added together to determine your overall stream score and rating.

The light-gray shading indicates that multiple kinds are possible within the category.

Num
ber of

Tolera
nce

Relative | Tolera | Tolera | Num | Non- Relative | Tolera

Insect groups Abunda nce nce ber of | Insect Abunda nce



http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Caenidae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Capniidae.htm
http://www.epa.gov/bioindicators/html/caddisflies_molannidae.html
http://www.epa.gov/bioindicators/html/caddisflies_molannidae.html
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Coenagrionidae.htm
http://www.waterbugkey.vcsu.edu/php/orderdetails.php?idnum=9
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Ephemerellidae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Ephemerellidae.htm
http://watermonitoring.uwex.edu/wav/monitoring/coordinator/ecology/diptera.html
http://www.epa.gov/bioindicators/html/caddisflies_brachycentridae.html
http://www.epa.gov/bioindicators/html/caddisflies_brachycentridae.html
http://www.epa.gov/bioindicators/html/caddisflies_brachycentridae.html
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Lestidae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Lestidae.htm
http://www.waterbugkey.vcsu.edu/php/familydetail.php?idnum=9&show=1490&fa=Notonectidae&o=Hemiptera&ls=adult
http://www.ndfreshwaterinverts.vcsu.edu/php/detail.php?idnum=&p=&cl=Arachnida
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Ceratopogonidae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Ceratopogonidae.htm
http://www.epa.gov/bioindicators/html/caddisflies_leptoceridae.html
http://www.epa.gov/bioindicators/html/caddisflies_leptoceridae.html
http://www.epa.gov/bioindicators/html/caddisflies_leptoceridae.html
http://watermonitoring.uwex.edu/wav/monitoring/coordinator/ecology/mega.html
http://www.waterbugkey.vcsu.edu/php/familydetail.php?idnum=9&show=1483&fa=Belostomatidae&o=Hemiptera&ls=adult
http://www.waterbugkey.vcsu.edu/php/familydetail.php?idnum=9&show=1483&fa=Belostomatidae&o=Hemiptera&ls=adult
http://lakes.chebucto.org/ZOOBENTH/BENTHOS/xxi.html
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Simuliidae.htm
http://www.epa.gov/bioindicators/html/caddisflies_hydroptilidae.html
http://www.epa.gov/bioindicators/html/caddisflies_hydroptilidae.html
http://www.entomology.umn.edu/midge/VSMIVP%20Key/Museum/Sialidae.htm
http://www.waterbugkey.vcsu.edu/php/familydetail.php?idnum=9&show=1484&fa=Corixidae&o=Hemiptera&ls=adult
http://www.waterbugkey.vcsu.edu/php/familydetail.php?idnum=9&show=1484&fa=Corixidae&o=Hemiptera&ls=adult
http://lakes.chebucto.org/ZOOBENTH/BENTHOS/xxii.html
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Tipulidae.htm
http://www.epa.gov/bioindicators/html/caddisflies_limnephilidae.html
http://www.epa.gov/bioindicators/html/caddisflies_limnephilidae.html
http://www.epa.gov/bioindicators/html/caddisflies_limnephilidae.html
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Corydalidae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Corydalidae.htm
http://www.waterbugkey.vcsu.edu/php/familydetail.php?idnum=9&show=1489&fa=Nepidae&o=Hemiptera&ls=adult
http://www.waterbugkey.vcsu.edu/php/familydetail.php?idnum=9&show=1489&fa=Nepidae&o=Hemiptera&ls=adult
http://www.troutnut.com/specimen/362
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Empididae.htm
http://www.epa.gov/bioindicators/html/caddisflies_glossosomatidae.html
http://www.epa.gov/bioindicators/html/caddisflies_glossosomatidae.html
http://www.ndfreshwaterinverts.vcsu.edu/php/detail.php?idnum=23&p=Mollusca&cl=Bivalvia
http://www.waterbugkey.vcsu.edu/php/familydetail.php?idnum=9&show=1485&fa=Gerridae&o=Hemiptera&ls=adult
http://www.science.marshall.edu/jonest/Crayfish%20web%20page/crayfishes_of_west_virginia.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Dixidae.htm
http://www.epa.gov/bioindicators/html/caddisflies_helicopsychidae.html
http://www.epa.gov/bioindicators/html/caddisflies_helicopsychidae.html
http://el.erdc.usace.army.mil/zebra/zmis/zmishelp4/corbiculidae.htm
http://www.ndfreshwaterinverts.vcsu.edu/php/detail.php?idnum=23&p=Mollusca&c=Gastropoda&show=21&ls=adult
http://www.ndfreshwaterinverts.vcsu.edu/php/detail.php?idnum=&p=Arthropoda&c=Malacostraca&show=31&o=Amphipoda&ls=adult
http://www.ndfreshwaterinverts.vcsu.edu/php/detail.php?idnum=&p=Arthropoda&c=Malacostraca&show=31&o=Amphipoda&ls=adult
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Tabanidae.htm
http://www.epa.gov/bioindicators/html/caddisflies_polycentropodidae.html
http://www.epa.gov/bioindicators/html/caddisflies_polycentropodidae.html
http://www.ndfreshwaterinverts.vcsu.edu/php/detail.php?idnum=23&p=Mollusca&c=Bivalvia&show=68&o=Veneroida&ls=adult
http://www.glerl.noaa.gov/seagrant/GLWL/Benthos/Mollusca/Gastropods/Hydrobiidae.html
http://www.ndfreshwaterinverts.vcsu.edu/php/phylumdetails.php?idnum=212.html
http://www.ent.iastate.edu/dept/research/systematics/bleph/biology.html
http://www.ent.iastate.edu/dept/research/systematics/bleph/biology.html
http://www.epa.gov/bioindicators/html/caddisflies_uenoidae.html
http://www.epa.gov/bioindicators/html/caddisflies_uenoidae.html
http://www.ndfreshwaterinverts.vcsu.edu/php/detail.php?idnum=23&p=Mollusca&c=Bivalvia&show=69&o=Unionoida&ls=adult
http://www.glerl.noaa.gov/seagrant/GLWL/Benthos/Mollusca/Gastropods/Pleurocercidae.html
http://www.ndfreshwaterinverts.vcsu.edu/php/detail.php?idnum=21&p=Annelida&sc=Oligochaeta&show=99&ls=adult
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Chironomidae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Chironomidae.htm
http://www.waterbugkey.vcsu.edu/php/orderdetails.php?idnum=10
http://cas.bellarmine.edu/tietjen/images/platyhelminthes.htm
http://www.glerl.noaa.gov/seagrant/GLWL/Benthos/Mollusca/Gastropods/Planorbidae.html
http://www.ndfreshwaterinverts.vcsu.edu/php/detail.php?idnum=21&p=Annelida&sc=Hirudinea&show=35&ls=adult
http://www.waterbugkey.vcsu.edu/php/familydetail.php?idnum=7&show=1508&fa=Athericidae&o=Diptera&ls=larvae
http://www.waterbugkey.vcsu.edu/php/familydetail.php?idnum=7&show=1508&fa=Athericidae&o=Diptera&ls=larvae
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Pyralidae.htm
http://www.entomology.umn.edu/midge/VSMIVP%20Key/English/Pyralidae.htm
http://www.bgsd.k12.wa.us/hml/jr_cam/macros/amc/images/150.jpg
http://www.epa.gov/bioindicators/html/pouchsnails.html
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nce Score | Kinds | groups nce Score | Kinds
(Taxa (Taxa
) )
Stoneflies 2 Crayfish
Mayflies 3 Sideswim 5
mer
Case-building 3 Aquatic 7
caddisflies sowbug
Net-spinning 4 Operculat 5
caddisflies e snails
Common Non-
netspinner 5 operculat 7
e shails
Dragonflies 4 Clams 6
Damselflies 7 Mussel 4
Riffle beetle 4 Aquatic 10
worm
Water penny 3 Leech 10
Other beetles 7 Flatworm 7
Fishfly/Hellgra 3 Total Total Total
mmite
Alderfly Abunda Tolera Kinds
6 nce nce (Taxa
)
Non-biting
) 8
midge
Black fly 6 Other invertebrates (describe)
Crane fly 4
Watersnipe fly 3
Other flies 6 If known, the coordinator will assign a tolerance value
Note: Using an actual count will improve the accuracy of your stream score and rating.
. Calculated  Point
Metrics Values Values 8 6 4 2
Total Taxa >18 | 18-12 11-6 <5
EPT Taxa > 10 10-7 6-3 <3
Biotic Index <4.0|40-52|53-65|>6.5
Stream score
. > 20 20-15 14 -9 <9
Rating Scale Optimal | Suboptimal | Marginal | Poor

Timothy Craddock, Citizen's Monitoring Coordinator

West Virginia Save Our Streams Program
601 57th Street, SE
Charleston, WV 25304

Back to the top of the page

Office: (304) 926-0499 Ext. 1040
Mobile: (304) 389-7630

E-mail: timothy.d.craddock@wv.gov
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