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Dear Stream Monitor:

     Thank you for volunteering to learn about the health of the waters in the Western Lake Erie Watershed - the shallowest, warmest waters in the Great Lakes.  This volunteer monitoring booklet and kit are intended to produce information on the waters where we live and recreate.  
     The first task is to identify the river and any outfalls to the river in the stretch to be monitored.  Enclosed are instructions and double data sheets –one to keep and one to send to the Western Lake Erie Waterkeeper.  All data will be put on an excel spread sheet and will be available on the web site.  Also provided is a container with monitoring test strips etc. The data collected is basic and provides the beginning steps to understand water quality. The tests are not quality controlled and not admissible in legal proceedings. The tests are intended to find out where there are problems and to get needed testing to get results.  More on the next steps after the testing results are in.  You can do a more traditional assessment of the health of your stream by looking at macro invertebrates, some information is enclosed. 
     All volunteer monitoring is done at the risk of the person monitoring.  Please see and abide by safety information included in this packet.  A hold harmless form is required before obtaining the information and monitoring kit.

     Testing should be conducted monthly up and downstream of outfalls, and if desired in the outfall if feasible.  The goal is to understand water quality and impacts.
     The tests include temperature, dissolved oxygen, phosphorous, pH.  Ecoli will be tested in Mid August and after when there is a lab available to take samples to.   Phosphorous is of particular concern because of the growing algae problems and phosphorous levels.  Nitrate testing may soon be added.  Ecoli is a concern because there should not be physical contact if the number is over 126 colonies per 100 ml.  

     It is hoped that sampling at a variety of locations in the West Erie watershed, comparisons and may help to further research and water quality protection.  Test kits are through membership in the Western Lake Erie Association to help with the costs of materials and supplies for this program.  Please do not hesitate to call 419-691-3788 or email sandylakeerie@aol.com as we work through this process.  





Working toward understanding and helping these waters,

                                   Sandy Bihn





 Western Lake Erie Waterkeeper
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  For additional information on Macro invertebrates and Volunteer Monitoring go to :  http://www.epa.gov/volunteer/stream/stream.pdf
Macro Invertebrates – Healthy water or Poor???
Class 1: Pollution intolerant macro invertebrates. These organisms are sensitive to pollution so their presence in a stream signifies GOOD WATER QUALITY. 
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Class 2: the most diverse Taxa of the Macro invertebrates. These organisms can survive in a wide range of water quality situations. Their presence generally means DECENT WATER QUALITY. 
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Class 3: These macro invertebrates are pollution tolerant and can survive in extreme conditions. Their presence generally means POOR WATER QUALITY. 
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Information and images Copyright© 2003 - 2005 Amanda Weatherhead, Angela Primbas, Karoline McMullen. Website design, database architecture, html, scripts and applets Copyright© 2005 PSC Solutions, Inc. 
Effects of Dissolved Oxygen level on Fish
Lowest DO level at which fish survive in mg/L
	Fish Species
	24 hours Summer
	48 hours Winter

	Northern Pike
	6.0
	3.1

	Black Bass
	5.5
	4.7

	Common Sunfish
	4.2
	1.4

	Yellow Perch
	4.2
	4.7

	Black Bullhead
	3.3
	1.1


References for this information can be found at: http://www.h2ou.com/h2wtrqual.htm
Effects of pH on Fish and Aquatic Life

	pH value
	pH value
	

	Min
	Max
	Effects Observed under research

	3.8
	10.0
	Fish eggs could be hatched, but deformed young were often produced

	4.0
	10.1
	Limits for the most resistant fish species

	4.3
	---
	Carp died in five days

	4.5
	9.0
	Trout eggs and larvae develop normally

	4.6
	9.5
	Limits for perch

	5.0
	--
	Limits for Stickleback fish

	5.0
	9.0
	Tolerable for most fish

	--
	8.7
	Upper limit for good fishing waters

	5.4
	11.4
	Fish avoided waters beyond these limits

	6.0
	7.2
	Optimum (best) range for fish eggs

	1.0
	--
	Mosquito larvae were destroyed at this pH value

	3.3
	4.7
	Mosquito larva lived within this range

	7.5
	8.4
	Best range for the growth of algae


References for this information can be found at: http://www.h2ou.com/h2wtrqual.htm
Phosphate – phosphorous levels and effects

	Total phosphate/phosphorous*
	Effects

	0.01-0.03 mg/L
	Amount of phosphate-phosphorous in most uncontaminated lakes

	0.025mg/L
	Accelerates the eutrophication process in lakes

	0.1 mg/L
	Recommended maximum for rivers and streams


If an orthophosphate test cube or ortho/metaphosphate color disk gives you values above the total phosphate/phosphorous values given above, there is cause for concern.

References for this information can be found at: http://www.h2ou.com/h2wtrqual.htm
Water temperatures and fish behavior (Temperatures in Fahrenheit)

	Fish Species
	Optimum Temp
	Above this Temp

Fish will not spawn
	Above this Temp

Fish Embryos die
	Above this Temp

Fish growth stops
	Above this Temp

Fish Die

	Atlantic Salmon
	--
	41ºF
	52ºF
	68ºF
	75ºF

	Black Crappie
	--
	        63ºF
	        68ºF
	81ºF
	--

	Bluegill
	--
	77ºF
	93ºF
	90ºF
	95ºF

	Brook Trout
	--
	        48ºF
	        55ºF
	66ºF
	75ºF

	Carp
	90ºF
	70ºF
	91ºF
	--
	97ºF

	Channel Catfish
	--
	        81ºF
	        84ºF
	90ºF
	95ºF

	Coho

Salmon
	68ºF
	50ºF
	55ºF
	64ºF
	75ºF

	Emerald Shiner
	--
	        75ºF
	        82ºF
	86ºF
	--

	Lake Herring

(Cisco)
	--
	36ºF
	46ºF
	63ºF
	77ºF

	Large Mouth Bass
	74º
	        70ºF
	        81ºF
	90ºF
	93ºF

	Northern 

Pike
	--
	52ºF
	66ºF
	82ºF
	86ºF

	Rainbow 

Trout
	55ºF
	        46ºF
	        59ºF
	66ºF
	75ºF

	Sauger
	--
	54ºF
	64ºF
	77ºF
	--

	Small mouth bass
	--
	        63ºF
	        73ºF
	84ºF
	--

	Sockeye Salmon
	59ºF
	        50ºF
	        55ºF
	64ºF
	72ºF

	White

Sucker
	--
	50ºF
	68ºF
	82ºF
	--

	Yellow

Perch
	--
	        54ºF
	        68ºF
	84ºF
	89ºF


References for this information can be found at: http://www.h2ou.com/h2wtrqual.htm
Determine What You Need to Know About Your Stream see attached stream identification sheet to complete
1. Learn where the stream begins (headwaters), its length, where it flows, and where it empties.

2. Ask about the boundaries of the drainage, the estimated population/number of homes, and the communities where it flows.  Learn what businesses have discharge permits into the stream ( NPDES permits).  Know the crops that are grown in the streams drainage area.

3. Document land uses along the stream.  Are there any waste disposal sites in the stream drainage area?

4. Document uses of the stream – drinking water source, fishing, recreation, irrigation etc.

5. Document historical land uses.  

6. Learn what local government is responsible for monitoring the stream.  Where do you report spills or concerns?  Most everyone is in OEPA Northwest District.  Call 419-352-8461 and ask for surface water if you have questions.  The OEPA 24 hour spill response number is           800-282-9378.

Helpful Monitoring Tools
1. USGS Topographic maps (Where 1 inch = 2,000 feet)  These maps can be obtained at sporting goods and book stores.  USGS hydrologic maps may also help with drainage areas – scale is 1 inch = 100,000 feet.  USGS map contact number: 1-800-USA-MAPS.  The cost is $4.00 per map and $3.50 for shipping and handling.

2. Road, state and county maps

3. Local land use maps and master plans may also have helpful information.

4. Local Soil and Water Conservation offices

5. Aerial maps USGS Earth Science 1-800-USA-MAPS, USDA Consolidated 1-801-524-5856, National Archives and Records 1-301-713-7040.  

6. Local storm water mapping

7. Flood plain maps

    Area to be Assessed – When to Assess
Pick a safe location that is accessible.  You may want to start at the downstream location to determine if any of the parameters are of concern and then on subsequent samplings, sample both downstream and a location where there may be a source.  

Sometimes you may want to test after a heavy rainfall.  This will give runoff readings and help to track where the numbers may vary.

Macro Invertebrates & Habitat
Biological monitoring us used to determine environmental conditions.  Macro invertebrate monitoring is one of three forms of commonly used biological monitoring.  The others are fish and algae.  See USEPA Macro invertebrate information.  
Volunteer Monitoring Safety Considerations
Please read these safety precautions before monitoring:

1. Whenever possible monitor with a partner.  Always let someone know where you are monitoring.

2. Develop a safety plant.  Take a cell phone if you have one..

3. Have a first aide kit.

4. Listen to weather reports – do not sample during sever weather or lightning.

5. Do not wade in swift high water.  

6. Park in a safe legal location.

7. Put wallet and keys in safe place that is waterproof and secured.

8. Never cross private property without the written permission of the landowner.  Whenever possible use public access points.

9. Be sure you are at the site that you are referencing on the data sheet.

10. Be on the lookout for irate dogs, farm animals and wildlife, particularly snakes and insects such as ticks, hornets, and wasps.  Know what to do if you get bitten or stung.

11. Watch for poison ivy, poison oak, sumac, and other types of vegetation in your area that can cause rashes and irritation.  

12. Do not drink the water from the stream.  After monitoring wash your hands with antibacterial soap.  

13. Do not monitor a stream if the stream is posted unsafe for body contact.  If the water appears severely polluted call 419-691-3788.

14. Do not walk on unstable stream banks.  Disturbing these banks can accelerate erosion and might prove dangerous if a bank collapses.  Disturb streamside vegetation as little as possible,

15. Be very careful when walking in the stream itself.  Rocky bottom streams can be very slippery and can contain deep pools; muddy-bottom streams might also prove treacherous in areas where mud, silt or sand have accumulated in sink holes.  If you must cross the stream, use a walking stick to steady yourself and to probe for deep water or muck.  Your partner should wait on dry land to assist you if you fall.  Do not attempt to cross streams that are swift and above the knee in depth.  Wear waders and rubber gloves in streams suspected of having significant pollution problems.

16. If you are sampling from a bridge be aware of passing traffic.  

Using Chemicals
1. Know your equipment, sampling instructions, and procedures before going out into the field.  Prepare labels and clean equipment before you get started.

2. Keep all equipment and chemicals away from small children.  Tape the phone number of the local poison control center on your sampling kit.

3. Avoid contact between chemical reagents and skin, eye, nose and mouth.  Never use your fingers to stopper a sample bottle(e.g. when you are shaking a solution).  Wear safety goggles when performing any chemical test or handling preservatives.

4. Know chemical cleanup and disposal procedures.  Wipe up all spills when they occur.  Return all unused chemicals to coordinator.  Close all containers tightly after use.  Do not switch caps.

5. Know how to use and store chemicals.  Do not expose chemicals or equipment to temperature extremes or long term direct sunshine.

Information is referenced primarily from USEPA Office of Water – Monitoring Water Quality
Volunteer Monitoring Sampling

The purpose of this program is to increase awareness of water quality where we live or recreate.  This sampling program is basic and is not quality controlled.  The data does provide an indication of some of the benchmarks for stream water quality.  All sampling is done at the risk of the volunteer and all volunteer samplers are acting on their own and are required to sign a hold harmless statement for the Western Lake Erie Association.  It is important that the sampling location be in a publicly owned area, the samplers own property or with written permission from a private property owner.  All sampling is conducted at ones own risk. 

Sampling Techniques/Parameters

Sample just below the surface of the water.  

The following tests are to provide an indication for these parameters on the health of the stream waters sampled. 

1.  Temperature:  Obtain a pool temperature or similar temperature probe to conduct this test.

2.  pH:  pH Test Strips are provided in the sampling kit.  Match the color with the pH level and   

        record.

3.  Dissolved Oxygen:  Dip the vile with the black cap in the water – make sure that the vial is filled over the brim .    Add two tablets and then seal.  Be sure to get out any air – otherwise the results are impaired. 

4.  Phosphorous:  Phosphorous test tablet is provided in the sampling kit.  The larger vial is for 

                       phosphorous.  Match the color to determine and to record the phosphorous level.

5.  E-coli:  E-Coli kits are provided in the sampling kit.  There is also an eye dropper in the kit.  

                 Collect the water for the ecoli sampling in the eye dropper ½ full.  Multiply 

                 results by 200.  The ecoli samplers should remain refrigerated until used. 
                 Stream water should be in the eye dropper at about ½ full and then placed on the  

                 Petri dish. (Not available until August)
ABOUT THE STREAM

Name of Stream:  _____________________________________________________

General Description of Stream ( Where it begins, discharges to and length: _______________

Description of Stream Drainage Area: __________________________________________

Stream and drainage area land uses:____________________________________________

_______________________________________________________________________
Major discharges to the stream: ______________________________________________
ABOUT THE SAMPLING LOCATION

State Location (GPS Reading if available – otherwise between what roads – about what distance)

_______________________________________________________________________

General Description of Sampling Location:

a.  Depth of water _________________________________________________________

b.  Description of bottom: ___________________________________________________
c. Estimated Width(in feet): ________________________________________________

d. Before rain was there much flow? (Slow, rapid)_________________________________

e. Does the flow reverse with winds? __________________________________________

f. Can you normally see the bottom?  ___________________________________________

g. Is there fishing in this location?  __________________________________________  If yes – what type?  _____________________________________________________
h. Other Comments _______________________________________________________
Sampling

Please sample once a month and periodically after a very heavy rainfall during the first flush.  Sampling should be conducted just below the surface of the water.  If sampling is after rainfall, indicate in the notes the time of the rainfall.  Sample only when it is safe.  Record the counts as close to the color if based on color chart and/or the physical count for the e-coli.  When using the ecoli test kit, keep remaining sampling kits in refrigerator instructions will be forthcoming on sampling and getting the sample to a lab.
Dispose of test strips in solid waste containers.

Always rinse the vials three times so the dissolved oxygen readings will be as accurate as possible. 

Always wash with antibacterial soap after sampling.  

All samples will be entered into an excel spread sheet by county and then by stream.  If there is more than one sampling point along a stream, the information will start at the headwaters and then move down to the discharge point.

There will be a spreadsheet for each date.  Hopefully most of the areas will get rain at the same time.  If there is no rain and no data for a sampling location then the spread sheet will say NS – no sample.  

Stream Water Quality Parameter Guidelines
	Parameter
	
	

	Temperature
	Maximum 84º F for perch 90ºF Large mouth bass
	

	Dissolved Oxygen
	5.0mg/l and more – healthy water (USGS aquatic life)
	2.0mg/l – 5.0 mg/l = Hypoxia (Low oxygen)

.2mg/l – 2.0 mg/l   = Severe Hypoxia

0mg/l  - .2mg/l       = Anoxia (Absence of oxygen)

	pH
	6-8.5 Suitable for aquatic life (Washington State)
	5.0 – 9.0 ok for most organisms

	E Coli
	Over 126cfu/100ml no body contact
	Over 1000cfu/100 ml not good for streams (Michigan streams) 

	Phosphorous
	Maximum for lakes and rivers .1mg/l (New Jersey)
	.05 maximum desired level in streams(New Jersey, Washington)


SAMPLE DATA SHEET(Please Print)

1. Name of Person Sampling_______________________________________________________
2. Phone number of Sampler _______________________________________________________
3. Stream Name: _______________________________________________________________
4. Sampling Location ____________________________________________________________
5. Date/Time:  ________________________________________________________________
6. Visibility(Can you see the bottom):  _______________________________________________
7. Air Temperature:  ____________________________________________________________
8. Wind direction:  _____________________________________________________________
9. Sample depth:  ______________________________________________________________
10. Water Temperature: __________________________________________________________
11. pH:________________________________________________________________________
12. Ammonia ___________________________________________________________________

13. Nitrate ___________________________________________________________________
14. Dissolved Oxygen: ____________________________________________________________
15. Phosphorous: ________________________________________________________________
16. E-Coli _____________________________________________________________________
NOTES/OBSERVATIONS: _______________________________________________________________________

SAMPLE DATA SHEET(Please Print) This is the copy of the first to send to:  Western Lake Erie Association, 6565 Bayshore Rd., Oregon, Ohio 43618 or scan and email to: sandylakerie@aol.com or fax to 419-691-2288
1. Name of Person Sampling_______________________________________________________
2. Phone number of Sampler _______________________________________________________
3. Stream Name: _______________________________________________________________
4. Sampling Location ____________________________________________________________
5. Date/Time:  ________________________________________________________________
6. Visibility(Can you see the bottom):  _______________________________________________
7. Air Temperature:  ____________________________________________________________

8. Wind direction:  _____________________________________________________________
9. Sample depth:  ______________________________________________________________
10. Water Temperature: __________________________________________________________
11. pH:________________________________________________________________________
12. Dissolved Oxygen: ____________________________________________________________
13. Phosphorous: ________________________________________________________________
14. E-Coli _____________________________________________________________________
NOTES/OBSERVATIONS: _______________________________________________________________________

SAMPLE DATA SHEET(Please Print)

1. Name of Person Sampling_______________________________________________________
2. Phone number of Sampler _______________________________________________________
3. Stream Name: _______________________________________________________________
4. Sampling Location ____________________________________________________________
5. Date/Time:  ________________________________________________________________
6. Visibility(Can you see the bottom):  _______________________________________________
7. Air Temperature:  ____________________________________________________________

8. Wind direction:  _____________________________________________________________
9. Sample depth:  ______________________________________________________________
10. Water Temperature: __________________________________________________________
11. pH:________________________________________________________________________
12. Dissolved Oxygen: ____________________________________________________________
13. Phosphorous: ________________________________________________________________
14. E-Coli _____________________________________________________________________
NOTES/OBSERVATIONS: _______________________________________________________________________

SAMPLE DATA SHEET(Please Print) This is the copy of the first to send to:  Western Lake Erie Association, 6565 Bayshore Rd., Oregon, Ohio 43618 or scan and email to: sandylakerie@aol.com or fax to 419-691-2288

1. Name of Person Sampling_______________________________________________________
2. Phone number of Sampler _______________________________________________________
3. Stream Name: _______________________________________________________________
4. Sampling Location ____________________________________________________________
5. Date/Time:  ________________________________________________________________
6. Visibility(Can you see the bottom):  _______________________________________________
7. Air Temperature:  ____________________________________________________________

8. Wind direction:  _____________________________________________________________
9. Sample depth:  ______________________________________________________________
10. Water Temperature: __________________________________________________________
11. pH:________________________________________________________________________
12. Dissolved Oxygen: ____________________________________________________________
13. Phosphorous: ________________________________________________________________
14. E-Coli _____________________________________________________________________
NOTES/OBSERVATIONS: _______________________________________________________________________

SAMPLE DATA SHEET(Please Print)

1. Name of Person Sampling_______________________________________________________
2. Phone number of Sampler _______________________________________________________
3. Stream Name: _______________________________________________________________
4. Sampling Location ____________________________________________________________
5. Date/Time:  ________________________________________________________________
6. Visibility(Can you see the bottom):  _______________________________________________
7. Air Temperature:  ____________________________________________________________

8. Wind direction:  _____________________________________________________________
9. Sample depth:  ______________________________________________________________
10. Water Temperature: __________________________________________________________
11. pH:________________________________________________________________________
12. Dissolved Oxygen: ____________________________________________________________
13. Phosphorous: ________________________________________________________________
14. E-Coli _____________________________________________________________________
NOTES/OBSERVATIONS: _______________________________________________________________________

SAMPLE DATA SHEET(Please Print) This is the copy of the first to send to:  Western Lake Erie Association, 6565 Bayshore Rd., Oregon, Ohio 43618 or scan and email to: sandylakerie@aol.com or fax to 419-691-2288

1. Name of Person Sampling_______________________________________________________
2. Phone number of Sampler _______________________________________________________
3. Stream Name: _______________________________________________________________
4. Sampling Location ____________________________________________________________
5. Date/Time:  ________________________________________________________________
6. Visibility(Can you see the bottom):  _______________________________________________
7. Air Temperature:  ____________________________________________________________

8. Wind direction:  _____________________________________________________________
9. Sample depth:  ______________________________________________________________
10. Water Temperature: __________________________________________________________
11. pH:________________________________________________________________________
12. Dissolved Oxygen: ____________________________________________________________
13. Phosphorous: ________________________________________________________________
14. E-Coli _____________________________________________________________________
15. Nitrates____________________________________________________________________
16. Ammonia ___________________________________________________________________
NOTES/OBSERVATIONS: _______________________________________________________________________

SAMPLE DATA SHEET(Please Print)

1. Name of Person Sampling_______________________________________________________
2. Phone number of Sampler _______________________________________________________
3. Stream Name: _______________________________________________________________
4. Sampling Location ____________________________________________________________
5. Date/Time:  ________________________________________________________________
6. Visibility(Can you see the bottom):  _______________________________________________
7. Air Temperature:  ____________________________________________________________

8. Wind direction:  _____________________________________________________________
9. Sample depth:  ______________________________________________________________
10. Water Temperature: __________________________________________________________
11. pH:________________________________________________________________________
12. Dissolved Oxygen: ____________________________________________________________
13. Phosphorous: ________________________________________________________________
14. E-Coli _____________________________________________________________________
NOTES/OBSERVATIONS: _______________________________________________________________________

SAMPLE DATA SHEET(Please Print) This is the copy of the first to send to:  Western Lake Erie Association, 6565 Bayshore Rd., Oregon, Ohio 43618 or scan and email to: sandylakerie@aol.com or fax to 419-691-2288

1. Name of Person Sampling_______________________________________________________
2. Phone number of Sampler _______________________________________________________
3. Stream Name: _______________________________________________________________
4. Sampling Location ____________________________________________________________
5. Date/Time:  ________________________________________________________________
6. Visibility(Can you see the bottom):  _______________________________________________
7. Air Temperature:  ____________________________________________________________

8. Wind direction:  _____________________________________________________________
9. Sample depth:  ______________________________________________________________
10. Water Temperature: __________________________________________________________
11. pH:________________________________________________________________________
12. Dissolved Oxygen: ____________________________________________________________
13. Phosphorous: ________________________________________________________________
14. E-Coli _____________________________________________________________________
NOTES/OBSERVATIONS: _______________________________________________________________________

Notes:
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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