Chimacum Middle School Water Quality Final Test


Chimacum Creek’s Water Quality Scenario

Libby thought that Chimacum Creek, where it passes through the Chimacum School District, under the bridge near Cenex, must be healthy because there is vegetation on both sides of the water and there are plenty of fish to be seen all year round. With this information in mind, Libby’s class did the following investigations.

Question:

Is Chimacum Creek, where it passes through the Chimacum School District, under the bridge near Cenex, healthy?

Prediction (Hypothesis):

Chimacum Creek, where it passes through the Chimacum School District, under the bridge near Cenex, is healthy because there is vegetation on both sides of the water and there are plenty of fish to be seen all year round.

Materials:

Benthic Index of Biological Integrity (BIBI) macroinvertebrate sampling kit

Fecal coliform bacteria kit

Dissolved oxygen kit

Lamotte Limnological pH kit

Lamotte Limnological nitrates and phosphates kit

Lamotte Limnological carbon dioxide kit

Lamotte Limnological hardness kit

Lamotte Limnological silica kit

Vernier dissolved oxygen probe

Vernier flow rate sensor

Vernier pH probe

Vernier air pressure sensor

Vernier relative humidity sensor

Vernier temperature probe

Vernier conductivity probe

Vernier turbidity sensor

Procedure:

1. Each of ten groups of students chose different water quality tests to conduct.

2. Each group conducted their test or tests on samples of water from the creek mentioned above at approximately the same time of year.

3. Each group repeated their test or tests as needed.

4. Each group recorded their results.

5. Each group shared their results, and what they learned, with the whole class.

Data:

Chimacum Creek Water Quality Testing Results (Current)
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What do the BIBI results mean? Read the following:

10 to 24 = 
Low biological integrity



(Polluted water, urban/city setting)

25 to 39 =
Moderate biological integrity



(Suburban setting, city park, some pollution present)

40 to 50 = 
High biological integrity



(Lots of sensitive macroinvertebrates – bugs – pristine creek, most natural)

[image: image2.wmf]Chimacum Creek Water Quality Testing Results (Past)

Directions: Use the scenario to answer the following questions.

1. Of the following, which variable would you control (keep the same)?

· A. The probes teams use

· B. The kits teams use

· C. The samples of water

· D. The benthic macroinvertebrate sampling

2. Of the following, which variable(s) were manipulated (changed) in Libby’s class? 

· A. The probes teams use

· B. The kits teams use

· C. The benthic macroinvertebrate sampling

· D. All of the above

3. In Libby’s class’s investigations, which variables were the responding (dependent) 

    variables?

· A. The time of day each water sample was collected.

· B. The results of all the water quality tests.

· C. The time of year the water samples were collected.

· D. Observations made at the creek where water samples were taken.
4.  Write a conclusion for Libby’s class’s investigations.

In your conclusion, be sure to:

· Answer the investigative question.

· Include supporting data from the Chimacum Creek Water Quality Testing Results table.

· Explain the difference between all the tests and the Benthic Index of Biological Integrity.

· Explain how the data support your conclusion.
	Question: Is Chimacum Creek, where it passes through the Chimacum School District, under the bridge near Cenex, healthy?

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


5. What does Libby mean in her prediction (hypothesis) when she says that Chimacum 

    Creek is healthy?

· A. That the creek has living things in it like fish and plants.

· B. That the creek has no dirt in it, the water is clean.

· C. That the creek has very little trash in it.

· D. That the creek has no bugs in it.

6. Which of the following is the best indicator of stream health? 

· A. A stable pH

· B. A high level of dissolved oxygen

· C. Low fecal coliform bacteria count

· D. Low nitrates and phosphates

7. Where does water get most of its dissolved oxygen? 

· A. Plant photosynthesis

· B. Benthic macroinvertebrates

· C. From air and wind

· D. From fish swimming in the water 

8. Which of the following could be sources of pollution in Chimacum Creek?

· A. Farm pesticides runoff

· B. Farm fertilizer runoff

· C. Livestock waste product runoff

· D. All of the above

9. After looking at the data, Bobby claims that he is 100% sure that no fertilizer or 

    livestock waste products are getting into our creek. How can he be so sure? 

· A. Because the dissolved oxygen level was high.

· B. Because the fecal coliform bacteria kit found zero colonies.

· C. Because the BIBI score keeps getting higher.

· D. All of the above.

10. Bioindicators or indicator species are living things whose presence, absence, or 

      well-being can show the health of a whole ecosystem. How are indicator species 

      helping Libby’s class learn more about Chimacum Creek than just the water quality 

      tests? 

· A. The indicator species are showing that fish can live in the creek.

· B. The indicator species are showing low biological integrity whereas the water 

quality tests all show healthy water quality.

· C. The indicator species are showing that all the plants around the creek are 

not very healthy even though the water quality tests are good.

· D. The indicator species are showing that the water quality tests are all 
wrong.
11. Which of the following would a chum salmon fry prefer?

· A. A straight, fast-flowing creek.

· B. A slow-flowing creek with a very low level of water.

· C. A meandering, fast-flowing creek.

· D. A meandering creek with fast and slow-flowing areas.

12. Which of the following lists of bugs would we want to see in Chimacum Creek? 

· A. Worms, midgefly nymphs, and leeches.

· B. Mayfly, dobsonfly, and stonefly nymphs.

· C. Crayfish, and dragonfly and caddisfly nymphs.

· D. None of the above.

13. Creeks, streams and rivers are all part of the earth system. What part of the human 

      body system are creeks, streams and rivers most like? 

· A. The stomach, liver and pancreas.

· B. The capillaries, veins and arteries.

· C. The small intestine, large intestine and colon. 

· D. Nothing is like that in the human body. 
14. The North Olympic Salmon Coalition (NOSC) plans and carries out restoration along all of 

         Chimacum Creek. They shared some of the work they do with Libby’s class, such as planting native 

         trees along the creek for shade and re-meandering the creek where farms straightened it out almost 

         100 years ago. What would you recommend NOSC do to Chimacum Creek where it passes through 

         our school, under the bridge, near Cenex, to improve our BIBI scores?

Be sure to:

· Use what you learned when about the history of Chimacum Creek.

· Describe how your idea will improve the biological integrity of our creek.
· Remember to mention that we want more pollution sensitive bugs in our creek.
Use words, labeled pictures, and/or labeled diagrams in your answer.

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


15. 
Libby wondered how the dissolved oxygen (DO) levels in the creek could be so high in the 2004-

05 school year. Libby heard that temperature could affect DO levels so she asked, “How does 

temperature affect the amount of dissolved oxygen in water?” Plan an investigation to answer 

Libby’s question.

Be sure to include:

· Prediction (hypothesis) of the investigation results

· Materials needed to perform the investigation

· Procedure that includes:

· logical steps to perform the investigation

· one controlled variable (kept the same)

· one variable that is manipulated (changed)

· one responding variable (dependent)

· how often measurements are taken and recorded

Use words, labeled pictures, and/or labeled diagrams in your response.

	Question: How does temperature affect the amount of dissolved oxygen in water?

	Prediction (Hypothesis):

	

	

	

	

	

	Materials:

	

	

	

	

	

	

	

	


You may use the space below for a labeled diagram to support your procedure.

	

	Procedure:
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All Data

		2002-03		Class 1		Class 2		Class 3		Class 4

		DO probes		7.9 ppm		7 ppm		7.5 ppm		6.8 ppm

		DO kits		4.9 ppm		10 ppm		7.8 ppm		8.2 ppm

		pH kits		7.6		7.7		7.5		7.5

		pH probes		5.6		6		5.6		5.7

		CO2 kit		16.2 ppm		15 ppm		12 ppm		9 ppm

		Hardness Total		200 ppm		200 ppm		200 ppm		84 ppm

		Nitrates		1.32 ppm		1.32 ppm		X		1.32 ppm

		Flow Rate Sensor under bridge A		.14 ft/s		X		X		X

		Flow Rate toward school B		X		X		X		.5 ft/s

		Flow Rate toward street C		X		1.9 ft/s		2.9 ft/s		X

		Temp C		6.2		7.4		X		7.5

		Temp F		X		X		34.9		X

		Turbidity		X		81.5 ntu		46.5 ntu		63 ntu

		Air Pressure		X		30.1 Hg		X		30.1 Hg

		2003-04		Class 1		Class 2		Class 3		Class 4

		D.O. Kit		12 ppm		7.3 ppm		9.7 ppm		6.4 ppm

		D.O. Probe		10.1		9.9		9.6		10

		pH Kit		7		7		7		7

		pH Probe		6.2		6.5		6.1		6.7

		Nitrates Kit		X		X		> .2		0.2

		Phosphates		X		X		> .2		0.2

		Hardness Kit (Total)		X		X		144 ppm		X

		Hardness Kit (Calcium)		X		X		80 ppm		X

		Carbon Dioxide Kit		3 ppm		7 ppm		X		X

		Flow Rate Sensor under bridge A		.86 ft/s		X		.7 ft/s		.72 ft/s

		Flow Rate toward school B		1.17 ft/s		X		.98 ft/s		1.02 ft/s

		Flow Rate toward street C		3.55 ft/s		X		3.36 ft/s		4.33 ft/s

		Air Pressure Sensor		29.82 Hg		30.23 Hg		29.89 Hg		30.3 Hg

		Temperature Probe F		36.7		38.8				43.9

		Temperature Probe C		2.6		4.4				6.2

		Turbidity Probe		0 NTU		0 NTU		0 NTU		0 NTU

		Relative Humidity Probe		69.70%		82.40%		62.40%		84.60%

		Conductivity Probe		94.92 mg/L		130.83 mg/L		96.96 mg/L		144.27 mg/L

		Fecal Coliform Bacteria (per 100 mL)		100 FC		100 FC		100 FC		100 FC

		2004-05		Class 1

		Dissolved Oxygen probe		13.1 ppm

		Dissolved Oxygen kit		X

		pH kit		7

		pH probe		8.25

		Carbon Dioxide kit		6 ppm

		Hardness kit (Total)		400 ppm

		Nitrates kit		.2 ppm

		Phosphates kit		> .2 ppm

		Fecal Coliform Bacteria kit		0 colonies

		Flow Rate Sensor under bridge A		.95 ft/s

		Flow Rate toward school B		.56 ft/s

		Flow Rate toward street C		1.97 ft/s

		Turbidity sensor		31.9 ntu

		Temperature probe C		6.9

		Temperature probe F		43.8

		Relative Humidity sensor		60%

		Air Pressure sensor		30.3 Hg

		Conductivity probe (microseimens)		557.4

				2002-03		2003-04		2004-05

		BIBI Results		16		18		22





03-04

				Class 1		Class 2		Class 3		Class 4

		D.O. Kit		12 ppm		7.3 ppm		9.7 ppm		6.4 ppm

		D.O. Probe		10.1		9.9		9.6		10

		pH Kit		7 ppm		7 ppm		7 ppm		7 ppm

		pH Probe		6.2		6.5		6.1		6.7

		Nitrates Kit						> .2		0.2		Our data was collected on the following dates:

		Nitrites Kit		0				0				Per 1 - Oct 16, 2003 at 8:30am

		Phosphates						> .2		0.2		Per 1 - Oct 23, 2003 at 9:45am

		Hardness Kit (Total)						144 ppm				Per 1 - Dec 18, 2003 at 9:30am

		Hardness Kit (Calcium)						80 ppm				Per 2 - Oct 17, 2003 at 8:30am

		Silica Kit		10+ ppm		10+ ppm		10+ ppm		10+ ppm		Per 2 - Oct 24, 2003 at 9:45am

		Carbon Dioxide Kit		3 ppm		7 ppm						Per 2 - Dec 19, 2003 at 9:30am

		Flow Rate Sensor under bridge (ft/s)		.86 ft/s				.7 ft/s		.72 ft/s		Per 3 - Oct 16, 2003 at 10:20am

		Flow Rate toward school (ft/s)		1.17 ft/s				.98 ft/s		1.02 ft/s		Per 3 - Oct 23, 2003 at 11am

		Flow Rate toward street (ft/s)		3.55 ft/s				3.36 ft/s		4.33 ft/s		Per 3 - Dec 18, 2003 at 11:30am

		Air Pressure Sensor		29.82 Hg		30.23 Hg		29.89 Hg		30.3 Hg		Per 4 - Oct 17, 2003 at 10:20am

		Temperature Probe F		36.7		38.8				43.9		Per 4 - Oct 24, 2003 at 11am

		Temperature Probe C		2.6		4.4				6.2		Per 4  - Dec 19, 2003 at 11:30am

		Turbidity Probe (NTU)		0 NTU		0 NTU		0 NTU		0 NTU

		Relative Humidity Probe		69.70%		82.40%		62.40%		84.60%

		Conductivity Probe		94.92 mg/L		130.83 mg/L		96.96 mg/L		144.27 mg/L

		Fecal Coliform Bacteria (per 100 mL)		100 FC		100 FC		100 FC		100 FC

		E-coli		Neg/None		Neg/None		Neg/None		Neg/None

		Ammonia		.2 ppm

		Chlorine						.5 ppm

		Lead

		Iron		>.2 ppm

		Copper		> .2 ppm

		Sulfides		>.1 ppm

		Alkalinity		80 ppm				63 ppm

		Pesticides		Neg/None		Neg/None		Neg/None		Neg/None





02-03

				Class 1		Class 2		Class 3		Class 4

		DO probes		7.9 ppm		7 ppm		7.5 ppm		6.8 ppm

		DO kits		4.9 ppm		10 ppm		7.8 ppm		8.2 ppm

		pH probes		5.6		6		5.6		5.7

		pH kits		7.6		7.7		7.5		7.5

		CO2 kit		16.2 ppm		15 ppm		12 ppm		9 ppm

		Hardness		200 ppm		200 ppm		200 ppm		84 ppm

		Nitrates		1.32 ppm		1.32 ppm		X		1.32 ppm

		Flow rate A		.14 ft/s		1.9 ft/s		2.9 ft/s		.5 ft/s

		Temp C		6.2		7.4		X		7.5

		Temp F		X		X		34.9		X

		Turbidity		X		81.5 ntu		46.5 ntu		63 ntu

		Air Pressure		X		30.1 Hg		X		30.1 Hg
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		2002-03		Class 1		Class 2		Class 3		Class 4

		DO probes		7.9 ppm		7 ppm		7.5 ppm		6.8 ppm

		DO kits		4.9 ppm		10 ppm		7.8 ppm		8.2 ppm

		pH kits		7.6		7.7		7.5		7.5

		pH probes		5.6		6		5.6		5.7

		CO2 kit		16.2 ppm		15 ppm		12 ppm		9 ppm

		Hardness Total		200 ppm		200 ppm		200 ppm		84 ppm

		Nitrates		1.32 ppm		1.32 ppm		X		1.32 ppm

		Flow Rate Sensor under bridge A		.14 ft/s		X		X		X

		Flow Rate toward school B		X		X		X		.5 ft/s

		Flow Rate toward street C		X		1.9 ft/s		2.9 ft/s		X

		Temp C		6.2		7.4		X		7.5

		Temp F		X		X		34.9		X

		Turbidity		X		81.5 ntu		46.5 ntu		63 ntu

		Air Pressure		X		30.1 Hg		X		30.1 Hg

		2003-04		Class 1		Class 2		Class 3		Class 4

		D.O. Kit		12 ppm		7.3 ppm		9.7 ppm		6.4 ppm

		D.O. Probe		10.1		9.9		9.6		10

		pH Kit		7		7		7		7

		pH Probe		6.2		6.5		6.1		6.7

		Nitrates Kit		X		X		> .2		0.2

		Phosphates		X		X		> .2		0.2

		Hardness Kit (Total)		X		X		144 ppm		X

		Hardness Kit (Calcium)		X		X		80 ppm		X

		Carbon Dioxide Kit		3 ppm		7 ppm		X		X

		Flow Rate Sensor under bridge A		.86 ft/s		X		.7 ft/s		.72 ft/s

		Flow Rate toward school B		1.17 ft/s		X		.98 ft/s		1.02 ft/s

		Flow Rate toward street C		3.55 ft/s		X		3.36 ft/s		4.33 ft/s

		Air Pressure Sensor		29.82 Hg		30.23 Hg		29.89 Hg		30.3 Hg

		Temperature Probe F		36.7		38.8				43.9

		Temperature Probe C		2.6		4.4				6.2

		Turbidity Probe		0 NTU		0 NTU		0 NTU		0 NTU

		Relative Humidity Probe		69.70%		82.40%		62.40%		84.60%

		Conductivity Probe		94.92 mg/L		130.83 mg/L		96.96 mg/L		144.27 mg/L

		Fecal Coliform Bacteria (per 100 mL)		100 FC		100 FC		100 FC		100 FC

		2004-05		Class 1

		Dissolved Oxygen probe		13.1 ppm

		Dissolved Oxygen kit		X

		pH kit		7

		pH probe

		Carbon Dioxide kit		3ppm

		Hardness kit		400ppm

		Nitrates kit		> .2

		Phosphates kit		> .2

		Fecal Coliform Bacteria kit		0 colonies

		Flow Rate Sensor under bridge A

		Flow Rate toward school B

		Flow Rate toward street C

		Turbidity sensor

		Temperature probe C

		Temperature probe F

		Relative Humidity sensor

		Air Pressure sensor

		Conductivity probe

				2002-03		2003-04		2004-05

		BIBI Results		16		18		22





03-04

				Class 1		Class 2		Class 3		Class 4

		D.O. Kit		12 ppm		7.3 ppm		9.7 ppm		6.4 ppm

		D.O. Probe		10.1		9.9		9.6		10

		pH Kit		7 ppm		7 ppm		7 ppm		7 ppm

		pH Probe		6.2		6.5		6.1		6.7

		Nitrates Kit						> .2		0.2		Our data was collected on the following dates:

		Nitrites Kit		0				0				Per 1 - Oct 16, 2003 at 8:30am

		Phosphates						> .2		0.2		Per 1 - Oct 23, 2003 at 9:45am

		Hardness Kit (Total)						144 ppm				Per 1 - Dec 18, 2003 at 9:30am

		Hardness Kit (Calcium)						80 ppm				Per 2 - Oct 17, 2003 at 8:30am

		Silica Kit		10+ ppm		10+ ppm		10+ ppm		10+ ppm		Per 2 - Oct 24, 2003 at 9:45am

		Carbon Dioxide Kit		3 ppm		7 ppm						Per 2 - Dec 19, 2003 at 9:30am

		Flow Rate Sensor under bridge (ft/s)		.86 ft/s				.7 ft/s		.72 ft/s		Per 3 - Oct 16, 2003 at 10:20am

		Flow Rate toward school (ft/s)		1.17 ft/s				.98 ft/s		1.02 ft/s		Per 3 - Oct 23, 2003 at 11am

		Flow Rate toward street (ft/s)		3.55 ft/s				3.36 ft/s		4.33 ft/s		Per 3 - Dec 18, 2003 at 11:30am

		Air Pressure Sensor		29.82 Hg		30.23 Hg		29.89 Hg		30.3 Hg		Per 4 - Oct 17, 2003 at 10:20am

		Temperature Probe F		36.7		38.8				43.9		Per 4 - Oct 24, 2003 at 11am

		Temperature Probe C		2.6		4.4				6.2		Per 4  - Dec 19, 2003 at 11:30am

		Turbidity Probe (NTU)		0 NTU		0 NTU		0 NTU		0 NTU

		Relative Humidity Probe		69.70%		82.40%		62.40%		84.60%

		Conductivity Probe		94.92 mg/L		130.83 mg/L		96.96 mg/L		144.27 mg/L

		Fecal Coliform Bacteria (per 100 mL)		100 FC		100 FC		100 FC		100 FC

		E-coli		Neg/None		Neg/None		Neg/None		Neg/None

		Ammonia		.2 ppm

		Chlorine						.5 ppm

		Lead

		Iron		>.2 ppm

		Copper		> .2 ppm

		Sulfides		>.1 ppm

		Alkalinity		80 ppm				63 ppm

		Pesticides		Neg/None		Neg/None		Neg/None		Neg/None





02-03

				Class 1		Class 2		Class 3		Class 4

		DO probes		7.9 ppm		7 ppm		7.5 ppm		6.8 ppm

		DO kits		4.9 ppm		10 ppm		7.8 ppm		8.2 ppm

		pH probes		5.6		6		5.6		5.7

		pH kits		7.6		7.7		7.5		7.5

		CO2 kit		16.2 ppm		15 ppm		12 ppm		9 ppm

		Hardness		200 ppm		200 ppm		200 ppm		84 ppm

		Nitrates		1.32 ppm		1.32 ppm		X		1.32 ppm

		Flow rate A		.14 ft/s		1.9 ft/s		2.9 ft/s		.5 ft/s

		Temp C		6.2		7.4		X		7.5

		Temp F		X		X		34.9		X

		Turbidity		X		81.5 ntu		46.5 ntu		63 ntu

		Air Pressure		X		30.1 Hg		X		30.1 Hg






