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	Teacher:
	Willy L. Herrera

	Date:
	December 16, 2013

	Content:
	Environmental Science

	Unit:  
	Water

	Topic:
	Water Quality

	Core Learning Goal(s)

or VSC Standard(s)
	Skills and Processes:
1.1.1 The student will recognize that real problems have more than one solution and decisions to accept one solution over another are made on the basis of many issues.
1.4.6 The student will describe trends revealed by data.
1.5.2 The student will explain scientific concepts and processes through drawing, writing, and/or oral communication.
1.5.6 The student will read a technical selection and interpret it appropriately.
1.7.1 The student will apply the skills, processes, and concepts of biology, chemistry, physics, or earth science to societal issues.
Environmental Science Content:

6.3.1 The student will evaluate the interrelationship between humans and air
quality.

CCSS:

RST.9-10.4 Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in specific scientific or technical context relevant to grades 9-10 texts and topics.

WHST.9.10.4 Provide clear and coherent writing in which the development organization, and style are appropriate to task, purpose, and audience.


	Objective:
	At the end of the lesson students will be able to understand and define water quality parameters by conducting water quality tests.

	Materials:
	1. LCD projector
2. Laptop computer
3. Document camera
4. Water Quality Kit
5. Water samples

	Accommodations and Modifications:
	See attached matrix


	INQUIRY Questions:
	· What is the quality of the water collected from Falls Road, Hanover, and Gwynn’s Falls?
· What are the water quality parameters suitable for life?

	Warm-Up
	1. Students will be asked to define Biodiversity by completing the pre-writing activity in a form of Frayer Model.

	Level(s) of Bloom’s taxonomy:
	I Knowledge
II Comprehension
III Application

IV Analysis

V Synthesis

VI Evaluation



	Engagement

	· Pictures of water sources will be shown to the class.
· From the pictures students will be asked to hypothesize on which of the water source is the cleanest. They will be asked to write down their hypothesis by completing the argumentation template.

	Level(s) of Bloom’s taxonomy:
	I Knowledge

II Comprehension
III Application

IV Analysis
V Synthesis

VI Evaluation



	Exploration

	1. Students will conduct the water quality tests on four different water samples.

	Level(s) of Bloom’s taxonomy: 
	I Knowledge

II Comprehension
III Application
IV Analysis
V Synthesis

VI Evaluation



	Explanation


	· Students will analyze and interpret the result of their tests.
	Level(s) of Bloom’s taxonomy: 
	I Knowledge

II Comprehension

III Application

IV Analysis
V Synthesis

VI Evaluation



	Extension


	· Students will conduct another tests, this time they will be asked to guess the origin of the water samples (tap water, school water, bottled water)
	Level(s) of Bloom’s taxonomy:  
	I Knowledge

II Comprehension
III Application

IV Analysis

V Synthesis

VI Evaluation



	Evaluation


	 Students will be asked to write a conclusion to confirm, reject, modify their hypothesis. Students will complete the argumentation template to organize their ideas.
	Level(s) of Bloom’s taxonomy:
	I Knowledge

II Comprehension

III Application
IV Analysis

V Synthesis
VI Evaluation


	Homework
	
	Level(s) of Bloom’s taxonomy:
	I Knowledge
II Comprehension
III Application
IV Analysis

V Synthesis
VI Evaluation



	Summary
	What are the water quality parameters suitable to life? Why is important to monitor water quality of rivers and streams.

	Level(s) of Bloom’s taxonomy:
	I Knowledge
II Comprehension

III Application

IV Analysis

V Synthesis

VI Evaluation


	References/Credits:
	http://www.learnnc.org/lp/editions/criticalthinking/6650
http://www.miseagrant.umich.edu/flow/pdf/U2/FLOW-U2-L4-MICHU-08-402.pdf


	Reflections: 


	· What went well and why? 
· What didn’t go well and why?

	Areas for Improvement:
	

	NOTES:
	

	STUDENT INITIAL
	ACCOMODATIONS/MODIFICATIONS

	
	Presentation Accommodations
	Response Accommodations
	Timing and Scheduling Accommodations
	Setting Accommodations
	Supplementary Aids

	1. C.N.(P4/6)
	 (1-P) Notes, Outlines, 

(1-F) Human reader or audio recording for verbatim reading of the entire test
	(2-J) Calculation Devices
 (2-L) Visual Organizers (2-M) Graphic Organizers
(2-A) Scribe
	(3-A) Extended time
 (3-B) Multiple or frequent breaks
	(4-A) Reduce distractions to the students
(4-B) Reduce distraction to other students
	(4H) Preferential seating (1Q) Repetition of directions (1P) Provide student with copy of student/teacher notes

(2C) Chunking of texts
(5C) Classroom instruction consult(1F) Have students repeat and/or paraphrase information(1H) Monitor independent work (3H) Frequent eye contact/proximity control
(3R) Strategies to initiate and sustain attention

	2. A.J (P4/6)
	(1-G)Human Reader for verbatim reading of selected sections of the test
(1-P) Notes, Outlines,
	(2-J) Calculation Devices (2-M) Graphic Organizers
	(3-A) Extended time

	(4-A) Reduce distractions to the students

(4-B) Reduce distractions to other students
	(1E) Frequent and/or immediate feedback

(1H) Monitor independent work (1Q) Repetition of direction (5C) Classroom instruction consult

	3. J.R (P 4/6)
	(1-G)Human Reader for verbatim reading of selected sections of the test

(1-P) Notes, Outlines, 
	 (2-M) Graphic Organizers
	(3-A) Extended time

	(4-A) Reduce distractions to the students

(4-B) Reduce distractions to other students
	

	4. S.M. (P4/6)
	
	(2-J) Calculation Devices
	(3-A) Extended time

 (3-B) Multiple or frequent breaks
	(4-A) Reduce distractions to the students

	(1Q) Repetition of directions (1E) Frequent and/or immediate feedback (5K) Psychologist consult (1H) Monitor independent work (2B) Break down assignments into smaller units (3R) Strategies to initiate and sustain attention (5C) Classroom instruction consult

	5. K.H. (P8)
	(1-G)Human Reader for verbatim reading of selected sections of the test
	(2-J) Calculation Devices (2-M) Graphic Organizers
	(3-A) Extended time

	(4-A) Reduce distractions to the students

	(2A) Classroom instruction consult

(5C) Classroom instruction consult

	6. A.J. (P8)
	(1-G)Human Reader for verbatim reading of selected sections of the test


	(2-J) Calculation Devices
	(3-A) Extended time

	(4-A) Reduce distractions to the students

(4-B) Reduce distractions to other students
	(1A) Allow use of highlighters during instructions and assignments

(1Q) Repetition of directions

(1D) Check for understanding (5C) Classroom instruction consult

	7. T.R. (P 8)
	(1-G)Human Reader for verbatim reading of selected sections of the test
	(2-J) Calculation Devices (2-M) Graphic Organizers
	(3-A) Extended time

	(4-A) Reduce distractions to the students

	

	8. K.R. (P8)
	(1-P) Notes, Outlines, 

(1-F) Human reader or audio recording for verbatim reading of the entire test
	2-J) Calculation Devices (2-M) Graphic Organizers (2-L) Visual Organizer
	(3-A) Extended time

	(4-A) Reduce distractions to the students


	(3J)  Home-school communication system

(3G) Encourage/reinforce appropriate behavior in academic and non-academic settings (!D) Check for understanding

(1O) Provide proofreading checklist

(1J) Peer tutoring/paired work arrangement

93R) Strategies to initiate and sustain attention

(2A) Altered/modified assignments

(5C) Classroom instruction consult 


Bay water quality still falling short

Bay Barometer report gives 70 percent of estuary inadequate score

December 03, 2013|By Pamela Wood, The Baltimore Sun

http://articles.baltimoresun.com/2013-12-03/features/bs-gr-bay-barometer-20131203_1_water-quality-bay-barometer-chesapeake-bay-program
More than 70 percent of the Chesapeake Bay and its rivers and streams are falling short of water quality goals, according to a report released Tuesday.

The "Bay Barometer" report is issued annually by the Chesapeake Bay Program, the federal-state partnership that oversees restoration efforts for the bay.
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This year's report includes a new category that combines water quality readings such as dissolved oxygen and clarity. The bay and its tributaries are broken into 291 sections, of which only 29 percent had an adequate score. That's down from a high of 40 percent a few years ago.

"The partnership clearly has more work to do. We know that," said Rich Batiuk, associate director for science at the Chesapeake Bay Program.

Batiuk and other officials cautioned that bay-saving actions such as planting cover crops and reducing urban stormwater runoff may take years before the effects are seen in lower pollution loads and improved water quality. Groundwater in particular takes a long time to reach waterways, making for a lengthy lag time.

"Some of the practices that we implement will take time to show their true reduction effect," said Nick DiPasquale, director of the Chesapeake Bay Program.

The Chesapeake suffers primarily from three pollutants: sediment that  clouds the water and the nutrients nitrogen and phosphorus that fuel the growth of algae blooms that rob oxygen from the water.

Maryland and other states that drain into the bay are working under a federally imposed "pollution diet" to reduce pollution in order to improve water quality and wildlife.

The pollution diet mandates that by 2025, there should be enough bay-saving practices in place to improve the bay enough to get it off the federal government’s  list of impaired waters.

The Chesapeake Bay Foundation, a nonprofit advocacy group based in Annapolis, said in a statement that the report is a "sobering reminder" that the bay still has a long way to go before it's healthy.

The bay foundation said that when governors from Chesapeake Bay states meet next week, they must reaffirm their commitment to meeting the 2025 deadline.

Directions: Write a short summary of the article “Bay Water Quality Still Falling Short”. Include the following in your summary:
· The present condition of the Chesapeake’s water

· Chesapeake Bay’s major pollutants

· The goal for Chesapeake Bay’s future

· Other important details (at least two)

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

EXPERIMENTAL DATA: Water Quality Parameters

	WATER SAMPLE
	ORIGIN/LOCATION
	pH
	Dissolved Oxygen

(ppm)


	Nitrates

(ppm)
	Phosphates

(ppm)
	RANK

1=CLEANEST

5= MOST POLLUTED



	STANDARD
“Healthy Range”
	CLEAN WATER
	
	
	
	
	

	# 1
	Hanover Stream
	
	
	
	
	

	# 2
	Gwynn’s Falls Stream


	
	
	
	
	

	# 3
	Falls Road Stream


	
	
	
	
	

	# 4
	
	
	
	
	
	

	# 5
	
	
	
	
	
	


QUESTIONS:
1. Which of the three streams appeared to be the cleanest? Support your answer with data.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. Looking at the picture, what factors do you think make this stream the cleanest?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

WHAT DOES WATER QUALITY MONITORING TEST FOR?

Water quality is one of the most important factors in a healthy ecosystem. Clean water supports a diversity of plants and wildlife. In turn, our actions on land affect the quality of our water. Pollutants, excessive nutrients from fertilizers, and sediment frequently get carried into local lakes and rivers via run-off from urban areas or agricultural fields. 
Water quality monitoring is used to test the chemical and physical properties of a waterway. The chemical properties include: turbidity, temperature, dissolved oxygen, pH, flow rate, conductivity and nutrient levels. The physical properties include: riparian vegetation, bank stability, erosion and benthic macroinvertebrates.

WHAT IS WATER QUALITY MONITORING?

Water quality monitoring is one of the most common ways to assess the health of a waterway. It gives a better insight into the health of the catchment and a clearer understanding of the impacts of land uses on waterway health. Water quality samples are often collected on a regular basis (for example, once a month) or after a rain event. Regular testing is the best way to identify ‘patterns’ or changes in water quality over time.
Scientists measure a variety of properties to determine water quality. These include temperature, acidity (pH), dissolved solids (specific conductance), particulate matter (turbidity), dissolved oxygen, hardness and suspended sediment. Each reveals something different about the health of a water body.

The following water properties are important in determining water quality:

• Temperature: Water temperature is important to fish and aquatic plants. Temperature can affect the level of oxygen, as well as the ability of organisms to resist certain pollutants.

• Acidity — pH: The measurement of pH is a measure of the amount of hydrogen ions (H+) present in a substance such as water. Knowing the amount of hydrogen in a substance allows us to judge whether it is acidic, neutral, or basic.

• Dissolved Oxygen: A small amount of oxygen, about ten molecules of oxygen per million molecules of water, is dissolved in water. Fish and microscopic organisms need dissolved oxygen to survive.

• Turbidity: Turbidity makes the water cloudy or opaque. Turbidity is the amount of particulate matter (such as clay, silt, plankton, or microscopic organisms) suspended in water.

• Specific conductance: Specific conductance measures the capacity of water to conduct an electrical current. It depends on the amount of dissolved solids, such as salt, in the water.

• Hardness: The amount of dissolved calcium and magnesium in water determines its "hardness." Water hardness varies throughout the United States.

• Suspended sediment: Suspended sediment is the amount of soil circulating in water. The amount depends in part on the speed of the water flow. Fast-flowing water can pick up and hold, or suspend, more soil than calm water.
CONCLUSION: Based from your observation and the result of your tests, which of the streams is the cleanest? Provide reasons for your claim.
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NAME:__________________________________DATE: 12/16/13   SCORE:                    
Directions: Define BIODIVERSITY by completing the chart below.
	DEFINITION:




	
EXAMPLE (ILLUSTRATION)                                       NON-EXAMPLE (ILLUSTRATION):




HYPOTHESIS: Which of the streams is the cleanest? Provide reasons for your claim.
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WARRANT # 3 (Data): ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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WARRANT # 2 (Picture Analysis): __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________





























__________________________________








  +








WARRANT # 2: __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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WARRANT # 1: __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________








CLAIM: ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________





CLAIM: ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________





WARRANT # 1 (Observation):  __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________











BIODIVERSITY





___%


WHerrera 
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