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Dear parents,

Hello! I hope you are all staying well during the new school year. This is Bethany Bookout from the New River Land Trust in Blacksburg. Each school year, we partner with the Town of Blacksburg to take fourth graders on watershed education field trips. We would love for your child to go on their own stream field trip adventure as well! 

In an effort to adapt to virtual learning and continue to provide this experience for your child, we’ve put together Stream Exploration Backpacks in your local public library and/or this instructional walk-through so that parents can participate in field trip activities with students at home (or in a park near you). 

The field trips typically visit Tom’s Creek to explore our local stream ecology, by using a net to sample and examine aquatic insects (benthic macroinvertebrates), whose presence can help us gain a better understanding of stream health. This activity is a fun, hands on way to learn about local watersheds and stream ecology firsthand. Light critter handling is involved!

Please read the following instructions ahead of time to ensure you are properly prepared for the activity. There are lot of embedded informational videos throughout the document! Highlight points of local watersheds and stormwater management (Numbers 1 and 2) with your child beforehand or as you all prepare – we like to do it on the creekside, pre-activity 

If you have any questions or concerns, please don’t hesitate to reach out to me at youthoutreach@newriverlandtrust.org or 580-401-5046. 

We hope this helps! Have fun!

Bethany Bookout
Youth Outreach Coordinator
New River Land Trust



1.	Stormwater

If we remember learning the water cycle, water is all connected. When it rains or snows at your house, school, office, etc. that water runs off of impervious surfaces, and is either absorbed into the ground, becoming groundwater, or eventually ends up in nearby streams and creeks.
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Often times this runoff water can be polluted from things like cars, fertilizers, farm waste, pet waste, and so much more and eventually enters our local streams, creeks, and rivers. 

Watch an awesome video to learn more about stormwater here



2. Watersheds

A watershed is any surface area from which runoff resulting from rainfall or snow is collected and drained through a common point - Basically, whatever local river or waterway the rainwater that falls on your house, school, office, etc. will eventually end up in.

The Town of Blacksburg is very unique – because it sits along the Eastern Continental Divide, the watershed in Montgomery County is divided between the New River Watershed, and the Roanoke River Watershed. The western part of our county’s streams flow to the New River and ultimately the Gulf of Mexico, and the eastern part of the county’s streams flow to the Roanoke River and ultimately the Atlantic Ocean.
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Keywords in Review

Storm water - surface water in abnormal quantity resulting from heavy falls of rain or snow 

​Runoff - the draining away of water (or substances carried in it) from the surface of an area of land, a building or structure, etc.

Impervious surface - A surface that can’t be penetrated by liquid (roofs, parking lots, driveways, etc.)



3. Preparing for stream sampling activity:

For this activity you will need:

· 1 Stream Exploration Backpack from your public library
Free, all-inclusive kit to guide your fourth grader (and any tag alongs) through water and macroinvertebrate sampling. It has all of the information listed in this document. [image: A picture containing grass, outdoor, clothes
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OR
· A small-mesh net that can be used for catching critters in the stream -- if you don’t have one at home, wal-mart.com has these listed for $3.84 here -- dollar tree may have some as well.
· Old Tupperware, ice cube trays or plastic trays of any kind, to place samples in, filled with water from the creek or stream you are sampling from -- you can also use things like rinsed yogurt/sour cream containers
· Forceps or a pair of tweezers to gently handle macroinvertebrate samples with – my suggestion is an old pair of tweezers if you’ve got some lying around
· The two field worksheets and three group sensitivity sheets below (5 total) printed out and brought along + clipboard or something similar to write on
What to wear

Pants:  	We recommend wearing long pants that you are able to roll up to your knees when you enter the water. Pants are recommended rather than shorts as a preventative measure against ticks.  
Shoes:	Wear shoes that you are able to wear into the water – Examples include rain boots, chacos, keens, crocs, or any other form/brand of water shoe. Shoes worn into the water should have a back strap in order to prevent slipping out of shoes when submerged. This means flip flops are not a suitable choice. If students do not have any sort of water shoe, an old pair of shoes with a back/back strap would work fine. On our field trip, many students bring a dry pair of shoes in their backpacks to change into after our time in the water.

Sunscreen, bug spray, hats and water bottles are strongly recommended.
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Tick Safety for Field Experiences
Before Field Experience:
· Dress in a lightweight long-sleeved shirt, socks, and closed shoes. A broad-brimmed hat can help to keep insects away from the face. Avoid clothing with bright colors or flowery prints because they seem to attract insects.
· Don’t use scented soaps, perfumes, or hair sprays because they may attract insects.
· Products containing permethrin kill ticks. Parents may choose to treat boots and clothing with permethrin. Always follow product instructions.
· Repellents containing 20% or more DEET (N, N-diethyl-m-toluamide) on skin can protect up to several hours. Always follow product instructions. Parents apply this product to their children, avoiding the hands, eyes, and mouth. 

After Field Experience: 
· Bathe or shower as soon as possible (preferably within two hours) to wash off and find ticks. 
· Conduct a full-body tick check. Parents should check children for ticks under the arms, in and around the ears, inside the belly button, behind the knees, between the legs, around the waist, and in the hair.
· Tumble dry clothes in a dryer on high heat for 10 minutes to kill ticks on dry clothing after you come indoors. If the clothes require washing first, hot water is recommended. 
· If you have a tick bite followed by a fever or rash, seek medical attention.

Finding a local creek:

Some folks may have a creek or stream in their backyard or near their home that they can use for this activity and that’s awesome! If this is the case, try to figure out what larger body of water that stream flows into so that you can better understand what watershed this creek is in. 

Look for an area of water that is 2 ft deep or less to take your sample in

For those who do not have a creek or stream nearby, we are fortunate to live in a town with pubic access to many streams via local parks! Below are some potential areas you and your family can find access a local stream.

· Tom’s Creek – runs through Heritage Park in Blacksburg and across/along sections of the Deerfield Trail– eventually flows to the New River. 
· Stroubles Creek – runs through VT campus and crosses sections of the huckleberry trail – eventually flows to the New River. 
· Slate Branch – accessible from areas of the Huckleberry trail, eventually flows to the New River. Accessible from the Coal Mining Heritage Park and Loop Trail off of Glade Rd in Blacksburg. 
**Bonus points for squeezing in a local history lesson!

There are also many waterways throughout the Jefferson National Forest that can be accessed and used for this project. These waterways will flow to the New River as well.

If you are interested in sampling waterways outside of the Blacksburg area, email us to let us know where and we can tell you what watershed you’ll be in. 



	**FOR THIS ACTIVITY YOU MUST USE CAUTION AT ALL TIMES**
· Watch children closely AT ALL TIMES when near water 
· ONLY perform this activity in CALM water under 2ft deep
· DO NOT perform this activity during or following heavy rain
· Always be looking out for ticks, snakes, etc. 
4.	Benthic Macroinvertebrate Stream Sampling

Benthic Macroinvertebrates are small animals living among stones, logs, sediments and aquatic plants on the bottom of streams, rivers and lakes. They are large enough to see with the naked eye (macro) and have no backbone (invertebrate). An indicator species, they serve a crucial role in helping us understand stream ecology. 

Macroinvertebrate stream sampling is a technique used to monitor the health and water quality of streams. The technique uses a method of dividing the macroinvertebrates that live under rocks on the bottom (benthos) of streams, into three groups depending on their sensitivity to pollution in the water: 

                  Class #1: Sensitive to pollution (cannot survive in polluted water).

                  Class #2: Somewhat sensitive to pollution (can survive at low levels of pollution).

                  Class #3: Tolerant of pollution (can survive, or even thrive, in polluted water).

A stream is deemed healthy if the majority of species captured are sensitive or somewhat sensitive to pollution. Diversity is also an indicator of a healthy stream with good water quality. The stream probably has pollution problems if only pollution-tolerant species are found. This procedure has been adapted from the Virginia Save Our Streams protocol for use with elementary and middle school students. 

Helpful Resources:


This is a beautiful video about diversity in freshwater stream ecology throughout Appalachia



Procedure

1. Discuss the creek you are sampling in and explain the river that this creek flows to with students, highlighting the watershed connection and importance. 
· If your creek flows to the New River, highlight that the New is very important to people living in Blacksburg (from which Blacksburg gets all its drinking water, etc). 
· Point out that Montgomery County sits on the Eastern Continental Divide and that the New River flows to the Ohio, followed by the Mississippi, eventually ending up in the Gulf of Mexico, while the Roanoke River, on the Eastern side of Montgomery County, flows to the Albemarle Sound in NC, eventually ending in the Atlantic Ocean.  
2. Ask students to observe the creek from the bank and give their opinion on whether the water looks dirty or clean. Remind students that while the water looks clean, some kinds of pollution cannot be seen. That is why we will be catching the insect larvae that live under rocks in the stream to reach a conclusion regarding the water quality.
3. Capture a sample of benthic macroinvertebrates with students using a net (See video link below for some good how-to visuals of this) 
4. The macroinvertebrates are then carefully removed from the net, placed in a plastic Tupperware or ice cube tray filled with water from the creek, and then examined on shore. **It is important to treat all aquatic insects as gently as possible and to put them back where they were found after sampling activity is conducted**
5.  Use the species sheets below: Sensitive, Somewhat sensitive, and Tolerant, to identify the macroinvertebrates and determine their sensitivity to pollution. 
6. Keep count of how many insects you ID from each sheet using the provided table. Based on the results, ask students whether they think the water in the creek or stream you sampled in is relatively clean or polluted.

This a good how-to video for macro sampling – however, it should be noted that you don’t just have to sample along the edge of a creek, but can get farther in and look for riffles and leaf packs to sample around as well


By participating in this activity, you are engaging in citizen science with your child, as well as providing them with a hands-on watershed education experience.
Field Worksheet: Calculating an Index of Water Quality

Use the Macroinvertebrate Invertebrate Species cards to identify each organism you collect. Write the name of each kind of macroinvertebrate on a line under the class it belongs to - Class 1, Class 2 or Class 3 - using the lists below. Perform the calculations and add up the numbers to get your Water Quality Index.

Class 1 – Pollution Sensitive

    mayfly larva             caddisfly larva
stonefly larva                  gilled snail

Class 2 – Moderately Pollution Tolerant

Alderfly	                  riffle beetle and larvae
  hellgrammite		dragonfly larva
  netspinning caddisfly	damselfly larva
	               fingernail or pea clam		      crayfish
		
Class 3 – Pollution Tolerant Organisms

midges	cranefly larva
blackfly	horsefly larva
lunged snail	  aquatic worms
	                           leeches
                    _______________________________________________________
Water Quality Index


Excellent = 23 and above
Good = 17 – 22
Fair = 11-16
Poor = 10 or below
Biological Monitoring Field Worksheet

River:			Temperature: 		

Weather:			Water Level:		

Class 1 (Sensitive to Pollution – they need clean water!)

			

			

			

	Total number of TYPES found:			X  3  =  _______

Class 2 (Somewhat Sensitive to Pollution.)

			

			

			

	Total number of TYPES found:			X  2  =  _______

Class 3 (Tolerant of Pollution)
			

			

			

Total number of TYPES found:			X  1  =  _______


GRAND TOTAL  =_________
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Alderfly and Hellgrammite
Large pinching jaws. 8 pairs of
feelers along abdomen. Alderfly
has spiky tail and Hellgrammite
has two hooks on tail.

Netspinning Caddisfly
Six hooked legs on upper
third of body. Gills on
abdomen.

Fingernail or Pea Clam
Filter-feeding bivalve.
Burrows info soft
sediment
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Riffle Beetle and Beetle Larvae
Adult beetle sinks and crawls
around under water. Waterpenny
is round and flat. Larvae has seg-
mented body with legs at front.

Dragonfly and Damselfly
Both have large eyes and long legs.
Dragonfly has large oval abdomen.
Damselfly has 3 broad oar-shaped tails.

Crayfish
A crustacean which
resembles a small
lobster, with 8 legs
and 2 large claws.
Up to 6 inches.
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