Additional Information for Stream Study:

CHARACTERISTICS OF A HEALTHY STREAM

Physical Characteristics

1. Temperature: a physical characteristic that affects chemical and biological processes. When water warms shortages of dissolved oxygen occur.  This happens for 2 reasons – first, the metabolic rates of organisms go up as the water warms, thus they need more oxygen to survive, and second, the concentrations of dissolved oxygen decrease, leaving less available oxygen.
2. Turbidity: measures the amount of suspended material in water, such as the sediments carried in runoff after a storm.  High turbidity can be caused by erosion of stream banks or by stirring up of stream sediments during high stream flow.  In nutrient rich water, algae suspended in water can cause high turbidity.  High turbidity can harm stream organisms by clogging the gills of fish or AI (Aquatic Invertebrates).  It can cause water to become warmer by absorbing sunlight thus decreasing oxygen. Light is decreased so that photosynthesis by SAVs (submerged aquatic vegetation) is decreased.  Fish spawning can be impaired.
3. Rates of flow: The volume of water flossing past a certain point over a designated period of time is called stream flow or discharge. Stream flow varies over time always.  (Base flow is the input from ground water into streams.)  An increase of IMPERVIOUS SURFACES around a stream will lead to increased surface runoff, thus leading to larger and more frequent FLOODS, along with higher rates of turbidity…  

CHEMICAL CHARACTERISTICS

· Dissolved Oxygen, nitrates, alkalinity, pH, chloride and phosphate.

· These are measured in either mg/L (milligrams per liter) or ppm (parts per million)
1. Dissolved Oxygen: Most stream organisms absorb oxygen through gills or through their skin.  A range of 0-14 is possible, 7-11 is healthy.  Carp and catfish (warm water fish) can go as low as 4, salmon and trout (cold water fish) need 7.  

- Turbulence affects oxygen level – generally more turbulence, flow over rocks…   causes higher oxygen levels.








- Temperature affects oxygen level – colder water can hold greater levels of oxygen.
- When photosynthesis takes place under water, oxygen is released into the water, which can led to higher levels of dissolved oxygen during the day, but possibly lower levels in the evening.
- Effect of pollution – Too much can lead to too much bacteria which leads to not enough oxygen for increased bacteria…

2. pH:  Ranges from 0 (highly acidic) to 14 (highly basic).  A pH of 7 is Neutral. “The pH scale is logarithmic, meaning that the drop from one pH level to the next represents a ten-fold increase in acidity, represented by hydrogen ion concentration (H+).  For example, if the average pH of rainfall drops from 6 to 5, this means that the rain has become ten times more acidic.
Relationship between pH, Acidity, and H+_ Concentration

	pH
	Substance
	Acidity
	Concentration of H+ Ions

	1
	Battery Acid
	Highly
	0.1

	2
	Lemon Juice
	Acidic
	0.01

	3
	Vinegar, soda 
	
	0.001

	4
	Orange Juice
	
	0.0001

	7
	Distilled Water
	Neutral
	0.0000001

	8
	Sea Water
	
	0.00000001

	11
	Ammonia
	
	0.00000000001

	13
	Bleach
	Highly
	0.0000000000001

	14
	Household lye
	Basic
	0.00000000000001


 Most streams have pH between 4 and 8, depending on precipitation and other sources of water.  Rain is naturally slightly acidic, but Acid Rain is defined as rain with a pH below 5.6.  In NE states rainfall is 4-4.5, and sometimes as low as 3.0.
Many aquatic invertebrates have trouble surviving pH below 6.0 – mayfly, damselfly, and dragonfly nymphs, and will die below 5.0. Much decomposer bacteria will die below 5, thus organic vegetation will not be broken down in streams.

(*See chart on p. 33, Watershed Dynamics, on other organism’s sensitivity)

3. ALKALINITY: “The buffering capacity of water is measured in terms of alkalinity.  The higher the alkalinity, the greater the capacity of the water to neutralize acids.  Alkalinity is determined by the concentration of carbonate, bicarbonate, and hydroxide ions.  These negative ions react with positive hydrogen ions (H+), removing them from the solution, thus neutralizing the effects of acid rain….”
4. PHOSPHORUS: All organisms require phosphorus. It is found in rocks and soils, and in many fertilizers. Too much “phosphate” can lead to excessive plant growth.  This in turn can lead to a process called “eutrophication”, or over-fertilization.  This can lead to highly fluctuating levels of dissolved oxygen – high during the day and low at night, as materials decay and use up the DO.

5. NITROGEN: Most nitrogen appears in the form of N2, a colorless, odorless gas that makes up 78% of the atmosphere.  Nitrogen is a nutrient, but in high concentrations it can be toxic.  The burning of fossil fuels adds excess nitrogen to the nitrogen cycle.  Septic systems add huge amounts of nitrates to water.  Unpolluted water typically has nitrate concentrations lower than 1 ppm.  Higher concentrations may trigger excessive plant growth, leading to “eutrophication” problems. High levels of nitrate in water are also dangerous to humans.

DISCUSSION QUESTIONS:

Question 1: Is it cheaper to preserve the health of water or to treat unhealthy water through a water filtration plant?
Question 2: What do you think WE could do to improve the conditions of our local watershed?

Question 3: Is this watershed healthy or unhealthy? What evidence do you have to support your answer?

Question 4: What are some potential sources of pollution along Rock Creek?

Intended Learning Outcomes

Skills: Students will gain the ability to
· Conduct scientific research, starting with well-defined protocols and progressing to open-ended research projects
· Define a research question related to watershed science, then plan and carry out a study to address this question using protocols, field investigations, or other types of studies
· Work collaboratively to design experiments and devices, interpret results, and critically analyze ides and conclusions

· Analyze data and draw conclusions about watershed processes

Concepts: Students will gain the understanding that
· Aquatic organisms have species-specific habitat requirements concerning chemical, physical, and biological properties
· The living and nonliving components of ecosystems change over time and respond to disturbances
· The diversity and abundance of stream invertebrates can often be used to assess water quality
· Watershed dynamics concerns the study and management of the complex interactions among water, land, atmosphere, and the organisms living within the watershed area
· Watershed science is multidisciplinary, related to societal concerns, and has important impacts on how water is used by humans, plants, animals and other organisms living in watersheds

· Concerned students, citizens, and organizations can plan important roles in watershed science and watershed management

· Field studies… and laboratory experiments all contribute to our understandings of ecological systems and how they respond to change
· Land uses and management practices affect storm water runoff characteristics such as pH, dissolved oxygen, and nutrient concentrations, and consequently have important effects on stream water quality and aquatic habitats
· Scientific understandings are tentative and subject to change with new discoveries.  Peer review among scientists helps sort genuine discoveries from incomplete or faulty work
