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Overview

In the early 1970s, the National Sanitation Foundation (NSF), in cooperation with over 100 water quality experts, devised a standard index for measuring water quality. This index, known as the Water Quality Index, or WQI, consists of nine tests to determine water quality. These nine tests are: temperature, pH, turbidity, total solids, dissolved oxygen, biochemical oxygen demand, phosphates, nitrate, and fecal coliform. A table (or graph) for each of the nine tests indicates the water quality value (or Q-value) corresponding to the data obtained. Once the Q-value for a parameter has been determined, it is multiplied by a weighting factor. Each of the tests is weighted based on its relative importance to overall water quality. The resulting values for all nine tests are totaled and used to gauge the health of the water source (excellent, good, medium or average, fair, or poor).
In this experiment, your students will be performing five core WQI tests: dissolved oxygen, water temperature, total dissolved solids, turbidity, and pH. A modified version of NSF WQI Worksheet for these five tests will allow your students to determine the general quality of the water source being sampled.
In the Preliminary Activity, students will gain experience using a Dissolved Oxygen Probe, a Temperature Probe, a Conductivity Probe, a pH Sensor, and a Turbidity Sensor. A student handout for the preliminary activity, one that you may want to modify with the previous probeware experience of your students in mind, can be found at the end of the experiment.
During the subsequent Inquiry Process, students will first learn more about water quality and the WQI using the course textbook, other available materials, and the Internet. They will then generate and investigate researchable questions concerning water quality.

Learning Outcomes

In this inquiry experiment, students will

 Identify variables, design and perform the experiment, collect data, analyze data, draw a conclusion, and formulate a knowledge claim based on evidence from the experiment.

 Investigate factors that influence water quality.

 Determine the Water Quality Index of local water(s).

Correlations

AP Environmental Science Topic Outline Correlation

I. Earth Systems and Resources, C. Global Water Resources and Use (Freshwater/saltwater; agricultural, industrial, and domestic use; surface and groundwater issues)

VI. Pollution, A. Pollution Types, 3. Water pollution (Types; sources, causes, and effects; cultural Eutrophication; maintaining water quality; water purification; Clean Water Act and other relevant laws)

IB Environmental Systems Syllabus Correlation

A.1.2 Describe and evaluate methods for measuring at least three abiotic factors within an ecosystem.

A.4.2 Outline methods for assessing changes in abiotic and biotic components of an ecosystem due to a specific human activity.

D.2.1 Describe two direct methods of monitoring pollution.

D.3.2 Evaluate the impacts of eutrophication.

The Inquiry process

Suggested time to complete the experiment

See the section in the introduction, Doing Inquiry Experiments, for more information on carrying out each phase of an inquiry experiment. Actual times to complete these phases will vary depending on your approach to inquiry.
	I
	Preliminary Activity
	40 minutes

	II
	Generating Researchable Questions
	15 minutes

	III
	Planning
	15 minutes

	IV
	Carrying out the Plan
	80 minutes (or more)

	V
	Organizing the Data
	15 minutes

	VI
	Communicating the Results
	20 minutes

	VII
	Conclusion
	15 minutes


Materials

Make the following materials available for students to use. Items in bold are needed for the preliminary activity.

	data-collection interface
	Vernier pH Sensor 

	data-collection program
	water sample 

	Vernier Dissolved Oxygen Sensor
	turbid water sample

	Vernier Temperature Probe 
	DO tables (2) 

	Vernier Conductivity Probe 
	Q-value tables or graphs (5) 

	Vernier Turbidity Sensor 
	others as requested by students 


I  Preliminary Activity 
This inquiry begins with an activity to reinforce prior knowledge of the use of Vernier data-collection technology and to introduce data collection technique. See the Tips section for more information about the Preliminary Activity.
Students should use the auto-ID data-collection settings that are loaded when auto-ID sensors are connected to a data-collection interface. If you are using non-auto-ID sensors, you may need to tell the students how to set up the data-collection program.
We recommend that you have the Dissolved Oxygen Probes filled with DO Electrode Filling Solution, calibrated, and placed in distilled water in advance. Thorough calibration instructions can be found in the probe booklet shipped with each probe and on the Vernier web site.
Your students will need access to Table 4: 100% Dissolved Oxygen Capacity and Table 5: Approximate Barometric Pressure at Different Elevations in order to convert their DO reading (in mg/L) to percent saturation of DO. These tables are found later in this experiment.
Sample Results
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Figure 1  DO level of a water sample

	DO
	8.1 mg/L (see Figure 1 above)

	Temperature
	22.1ºC

	% Saturation DO
	% saturation = (8.1 / 8.83) X 100 = 92 %

	TDS
	232 µS/cm X (1 mg/L) / (2 µS/cm) = 116 mg/L

	pH
	7.6

	Turbidity
	14.5 NTU


Answers to the Questions

1.
Answers will vary. The DO value in the Sample Results above is 8.1 mg/L. Percent saturation = (8.1 mg/L) ÷ (8.83 mg/L) X 100 % = 92 % 

2–7.
Answers will vary. 

8.
Answers will vary. See the Researchable Questions list below for some possible answers.

II  Generating Researchable Questions


See page xiii in the Doing Inquiry Experiments section for a list of suggestions for generating researchable questions. Some possible researchable questions for this experiment are:

 How does the convergence of a stream with a smaller stream affect its WQI?

 How does water from a sewage treatment plant (factory, power plant, feedlot, chemical plant, dam) affect the WQI of a stream?

 How does the WQI of a body of water vary from season to season?

 How does water quality vary from source to mouth of a stream?

 How does the WQI of a eutrophic body of water vary over a 24-hour period?

 How do the WQIs of various bodies of water in the local area compare?

 How does the outflow WQI of a lake compare to the WQI of its most significant inflow?
There are many more possible researchable questions. Students should choose a researchable question that addresses the learning outcomes of your specific standards. Be sure to emphasize experimental control and variables.

III  Planning

During this phase students should formulate a hypothesis, determine the experimental design and setup, and write a method they will use to collect data. Circulate among the student groups asking questions and making helpful suggestions.

IV  Carrying out the Plan

During this phase, students use their plan to carry out the experiment and collect data. Circulate among the student groups asking questions and making helpful suggestions.

V  Organizing the Data

See page xiv in the Doing Inquiry Experiments section for suggestions concerning how students can organize their data for their inquiry presentations.

VI  Communicating the Results

See page xv in the Doing Inquiry Experiments section for a list of inquiry-presentation strategies.

VII  Conclusion

See page xv in the Doing Inquiry Experiments section for a list of suggestions concerning assessment and ways to utilize the results in subsequent instruction. 

SAMPLE RESULTS

Student results will vary depending on experimental design.
	Table 1: Kanzelbach Water Quality Data

	Site
	DO     (mg/L)
	Tempbefore     (ºC)
	Tempsite     (ºC)
	TDS     (mg/L)
	Turbidity     (NTU)
	pH

	Source
	10.1
	-
	10.5
	87
	0
	5.8

	3 km
	9.1
	14.1
	16.1
	109
	1
	7.0

	6 km
	9.4
	16.3
	17.0
	114
	8
	7.3

	9 km
	9.1
	17.1
	17.5
	114
	12
	7.3

	Mouth
	8.7
	17.8
	19.0
	116
	14
	7.3


The above data were collected on September 5, 2006, at five sites along the Kanzelbach, a stream with its source on a mountainside in the Odenwald above Schriesheim, Germany. The stream reaches the level Neckar valley in Schriesheim, and it then flows into the Neckar River in Ladenburg. The Kanzelbach has a length of twelve kilometers. This investigation addresses the question, “How does water quality vary along the Kanzelbach from its source to its mouth?”
	Table 2: A Representative WQI Worksheet

	Test
	Q-Value
	Weight
	Total Q-Value

	DO
	98
	0.32
	31.4

	Temperature
	92
	0.19
	17.5

	TDS
	83
	0.13
	10.8

	Turbidity
	82
	0.15
	12.3

	pH
	92
	0.21
	19.3

	
	
	Overall Quality:
	91.3


This representative WQI Worksheet is for the 6 km site, which is located in the center of Schriesheim. The WQI value of 91.3 falls into the lower part of the “Excellent water quality” range (91–100).
	Table 3: Kanzelbach Water Quality Summary

	Site
	Water Quality index
	Water Quality

	Source
	85.2
	Good water quality

	3 km
	91.0
	Excellent water quality

	6 km
	91.3
	Excellent water quality

	9 km
	90.3
	Good water quality

	Mouth
	88.6
	Good water quality


Table 3 summarizes water quality along the Kanzelbach. The lower WQI value of the water at the source of the stream results from its low pH of 5.8. 

Tips

Experiment Information

1.
The Preliminary Activity procedure, as it is written, introduces the use of DO, temperature, conductivity, turbidity, and pH sensors. Feel free to omit sensors from the Preliminary Activity if your students already have significant experience with the sensors. 
2.
The Vernier lab book Water Quality with Vernier provides more information about the Water Quality Index and testing procedures for all nine of the National Sanitation Foundation’s WQI tests.

3.
The Vernier lab book Biology with Vernier is also a good source of information concerning water and watershed testing.

4.
This experiment presents an opportunity for your students to plan and carry out a long-term investigation as suggested in the course guide, Environmental Science Course Description.

5.
You will need to make the following available to your students:

 Table 4: 100% Dissolved Oxygen Capacity and Table 5: Approximate Barometric Pressure at Different Elevations. These tables are needed for calculating percent saturation. 
 The Q-value charts for DO, pH, TDS, ∆Temperature, and Turbidity. You can have them use the graph version available on the NSF web site or the table version provided later in this experiment (Tables 6–10).
 A WQI Worksheet (Table 11). Alternatively, you could have them to devise their own sheet or modify the WQI Worksheet shown on the NSF web site.

 The WQI Quality Scale (Table 12). This is available on the NSF web site, too.

6.
When in the field, students should always wear proper flotation equipment when in or around water.

7.
To prevent water damage in the field, it is best to store all probes and electronic equipment in plastic bags or containers when not in use.

8.
If students are going to take readings after returning to the laboratory, they should make sure that there are no air bubbles in the water-sample container and that the container is tightly stoppered. The sample should be stored in an ice chest or refrigerator until measurements are to be made. Storing water samples for later testing decreases accuracy and is only recommended in cases where measuring at the site is not possible.
9.
For each test when collecting temperature, conductivity, turbidity, and pH data, it would be well for your students to collect data for a few seconds and then use the Statistics option to obtain a mean value.
Sensor Information

1.
When calibrating the Dissolved Oxygen Probe, it is important to be patient and permit the readings to stabilize.

 At the zero oxygen point, the voltage should be somewhere between 0.2 V and 0.5 V. If it is not, make sure there is not an air bubble at the tip of your electrode. If you suspect your sodium sulfite solution may have gone bad, mix up some fresh or obtain a new bottle from Flinn Scientific (order code SO426).

 At the saturated oxygen point, the voltage should be above 2.0 V. If it is not, make sure the electrode is not actually touching the water in the bottle. Thoroughly rinse the electrode with distilled water again and gently blot it dry with a paper towel being careful not to touch the membrane with your finger.
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2.
In order for the Dissolved Oxygen Probe to warm up and stay polarized, power to the sensor must be continuous. LabPro, LabQuest, and CBL 2 deliver continuous power once the data-collection software is started even if the screen goes to sleep. However, EasyLink used with a TI-84 graphing calculator and the EasyData App stops powering the sensor when the calculator goes to sleep. The calculator goes to sleep to conserve battery power if no user interaction is detected for 3 minutes. If power to the sensor is disrupted, the sensor must be warmed up for another 5–10 minutes before calibrating or taking readings. To avoid having to warm up the sensor again, students must press a button on the calculator every few minutes to keep the calculator awake.

3.
As a time-saving measure, instruct the students at the end of class to leave the data-collection program running. This will keep power going to the probes. Have the last group of students for the day shut everything off and put things away.

4.
As the Dissolved Oxygen Probe measures dissolved oxygen, it removes O2 from the water sample at the junction of the probe membrane. If the probe remains in one spot in the water sample, the DO readings drop. To prevent this, it is important that students stir the probe gently and slowly through the sample as they take readings.

5.
When the Dissolved Oxygen Probe is being transported to a field site, it should be stored in the plastic calibration bottle filled with distilled water. This plastic bottle is shipped with the Dissolved Oxygen Probe. It is important that your students understand the fragile nature of the electrode membrane and proper handling procedures. These are described in the Dissolved Oxygen Probe booklet that accompanies the probe.

6.
A Direct-Connect Temperature Probe should not be connected to the same interface as a Dissolved Oxygen Probe and placed into the same water sample. The Vernier Stainless Steel Temperature Probe can be used in the same container as the Dissolved Oxygen Probe.

7.
The gas-permeable membrane on the Dissolved Oxygen Probe can become clogged by dirt and oil over time. Advise students to avoid touching the membrane at any time. If the water being sampled is murky or dirty, rinse the probe tip with distilled water after each use.

8.
The pH Sensor can be stored short term (up to 24 hours) in pH 4 or pH 7 buffer solution. For long-term storage (more that 24 hours) the pH Sensor should be stored in buffer pH-4/KCl storage solution in the storage bottle. The pH Sensor is shipped in this solution. You can prepare additional storage solution by adding 10 g of solid potassium chloride, KCl, in 100 mL of buffer pH 4 solution.

9.
It is difficult to obtain accurate pH values for distilled water, deionized water, rainwater, soft water, and other low ion strength waters using a pH electrode. These waters do not have enough ions present for pH electrodes to function properly. In these circumstances, pH electrodes respond slowly and readings drift. Better results can be obtained with the use of a pH ionic strength adjuster (pHisa) which adjusts the ion strength of the water without changing the pH. A 7% KCl solution works well as a pHisa adjuster for use with the Vernier pH Sensor. Use five mL of the 7% KCl solution per 100 mL of sample. 
Hazard Code: D—Relatively non-hazardous.


The hazard information reference is: Flinn Scientific, Inc., Chemical & Biological Catalog Reference Manual, (800) 452-1261, www.flinnsci.com. See Appendix H of this book for more information.


10.
When determining the pH of low ion strength water, it helpful to briefly immerse the pH electrode in a pH 7 buffer solution prior to the test. Rinse the pH electrode with distilled water prior to placing it into the water sample to be tested.

11.
When testing a series of low ion strength waters, in which pH Sensor response will be slower, you might find it desirable to accept readings at some uniform elapsed time such as 100 seconds, for example.

12.
Many factors, such as scratches or fingerprints on the outside of the cuvette, air bubbles on the inside of the cuvette, the orientation of the cuvette in the slot, and especially the meniscus level, can alter readings made with the Turbidity Sensor. 

13.
It is important to take good care of the cuvettes and Turbidity Standard shipped with the Turbidity Sensor. Their integrity is essential for accurate turbidity measurements. If they become scratched or broken, a Turbidity Accessories Kit which includes an empty cuvette and a cuvette with 100 NTU Standard can be ordered from Vernier (order code TRB-ACC). Hach, 1-800-227-4224 and www.hach.com, sells a package of six cuvettes (order code 24347-06).
Sensor Check

To tell if your Temperature Probe is working correctly, try the following.

1.
Hold the tip of the sensor in your hand and check for the temperature readings to change.

2.
If the Main screen of the calculator data-collection program displays –999.9 as the temperature reading, press the CLEAR key to reset the program. 

3.
If the Main screen of the handheld data-collection program displays –999.9 as the temperature reading, tap the New button to reset the program.
To tell if your Dissolved Oxygen Probe is working correctly, try the following. 

1.
Fill the membrane cap with DO Filling solution and connect the sensor to the interface. Start the data-collection program and allow the sensor to warm up for a few minutes. Place the probe in a room temperature sample of water. Swirl the sensor in the water and check to see that the dissolved oxygen reading is different than it was in air. 

2.
If you have carefully calibrated the Dissolved Oxygen Probe and you still fail to get good readings, check the integrity of the membrane cap. Inspect the cap for holes or tears in the membrane. Also, check to make sure that the membrane has not become clogged with dirt and oil. If you hold it up to a light, you should be able to see if it is dirty. If you are not sure, switch out the caps and see if that fixes the problem.
To tell if your pH Sensor is working correctly, try the following.

1.
Remove the sensor from the storage solution and rinse with distilled water. 

2.
Place the pH Sensor in a pH buffer of known strength and check the pH reading. If no buffers are available, try it in vinegar (~ pH 2.5–3.5) and ammonia (~ pH 10.5–11.5). 
To tell if your Conductivity Probe is working correctly, try the following.

1.
Place the toggle switch at the desired setting, 

2.
Start the data-collection program and take a reading in a solution of known TDS. The calibration solution that ships with the probe is a good choice. It is 500 mg/L TDS or 1000 µS/cm.
To tell if your Turbidity Sensor is working correctly, try the following.
1.
Start the data-collection program. 

2.
Fill the sample bottle to the top of the line on the bottle with the water to be tested. 

3.
Gently invert the bottle to mix, but do not shake the bottle. 

4.
Seal the bottle with the lid and wipe the outside of the bottle with a clean, lint-free cloth or tissue. 

5.
Hold the bottle by the lid and place it in the sensor, making sure to line up the markings on the bottle and the sensor.
6.
Close the lid and monitor the turbidity values.
TABLES FOR COMPUTING PERCENT sATURATION DO

	Table 4:  100% Dissolved Oxygen Capacity (mg/L)

	
	770 mm
	760 mm
	750 mm
	740 mm
	730 mm
	720 mm
	710 mm
	700 mm
	690 mm
	680 mm
	670 mm
	660 mm

	0°C
	14.76
	14.57
	14.38
	14.19
	13.99
	13.80
	13.61
	13.42
	13.23
	13.04
	12.84
	12.65

	1°C
	14.38
	14.19
	14.00
	13.82
	13.63
	13.44
	13.26
	13.07
	12.88
	12.70
	12.51
	12.32

	2°C
	14.01
	13.82
	13.64
	13.46
	13.28
	13.10
	12.92
	12.73
	12.55
	12.37
	12.19
	12.01

	3°C
	13.65
	13.47
	13.29
	13.12
	12.94
	12.76
	12.59
	12.41
	12.23
	12.05
	11.88
	11.70

	4°C
	13.31
	13.13
	12.96
	12.79
	12.61
	12.44
	12.27
	12.10
	11.92
	11.75
	11.58
	11.40

	5°C
	12.97
	12.81
	12.64
	12.47
	12.30
	12.13
	11.96
	11.80
	11.63
	11.46
	11.29
	11.12

	6°C
	12.66
	12.49
	12.33
	12.16
	12.00
	11.83
	11.67
	11.51
	11.34
	11.18
	11.01
	10.85

	7°C
	12.35
	12.19
	12.03
	11.87
	11.71
	11.55
	11.39
	11.23
	11.07
	10.91
	10.75
	10.59

	8°C
	12.05
	11.90
	11.74
	11.58
	11.43
	11.27
	11.11
	10.96
	10.80
	10.65
	10.49
	10.33

	9°C
	11.77
	11.62
	11.46
	11.31
	11.16
	11.01
	10.85
	10.70
	10.55
	10.39
	10.24
	10.09

	10°C
	11.50
	11.35
	11.20
	11.05
	10.90
	10.75
	10.60
	10.45
	10.30
	10.15
	10.00
	9.86

	11°C
	11.24
	11.09
	10.94
	10.80
	10.65
	10.51
	10.36
	10.21
	10.07
	9.92
	9.78
	9.63

	12°C
	10.98
	10.84
	10.70
	10.56
	10.41
	10.27
	10.13
	9.99
	9.84
	9.70
	9.56
	9.41

	13°C
	10.74
	10.60
	10.46
	10.32
	10.18
	10.04
	9.90
	9.77
	9.63
	9.49
	9.35
	9.21

	14°C
	10.51
	10.37
	10.24
	10.10
	9.96
	9.83
	9.69
	9.55
	9.42
	9.28
	9.14
	9.01

	15°C
	10.29
	10.15
	10.02
	9.88
	9.75
	9.62
	9.48
	9.35
	9.22
	9.08
	8.95
	8.82

	16°C
	10.07
	9.94
	9.81
	9.68
	9.55
	9.42
	9.29
	9.15
	9.02
	8.89
	8.76
	8.63

	17°C
	9.86
	9.74
	9.61
	9.48
	9.35
	9.22
	9.10
	8.97
	8.84
	8.71
	8.58
	8.45

	18°C
	9.67
	9.54
	9.41
	9.29
	9.16
	9.04
	8.91
	8.79
	8.66
	8.54
	8.41
	8.28

	19°C
	9.47
	9.35
	9.23
	9.11
	8.98
	8.86
	8.74
	8.61
	8.49
	8.37
	8.24
	8.12

	20°C
	9.29
	9.17
	9.05
	8.93
	8.81
	8.69
	8.57
	8.45
	8.33
	8.20
	8.08
	7.96

	21°C
	9.11
	9.00
	8.88
	8.76
	8.64
	8.52
	8.40
	8.28
	8.17
	8.05
	7.93
	7.81

	22°C
	8.94
	8.83
	8.71
	8.59
	8.48
	8.36
	8.25
	8.13
	8.01
	7.90
	7.78
	7.67

	23°C
	8.78
	8.66
	8.55
	8.44
	8.32
	8.21
	8.09
	7.98
	7.87
	7.75
	7.64
	7.52

	24°C
	8.62
	8.51
	8.40
	8.28
	8.17
	8.06
	7.95
	7.84
	7.72
	7.61
	7.50
	7.39

	25°C
	8.47
	8.36
	8.25
	8.14
	8.03
	7.92
	7.81
	7.70
	7.59
	7.48
	7.37
	7.26

	26°C
	8.32
	8.21
	8.10
	7.99
	7.89
	7.78
	7.67
	7.56
	7.45
	7.35
	7.24
	7.13

	27°C
	8.17
	8.07
	7.96
	7.86
	7.75
	7.64
	7.54
	7.43
	7.33
	7.22
	7.11
	7.01

	28°C
	8.04
	7.93
	7.83
	7.72
	7.62
	7.51
	7.41
	7.30
	7.20
	7.10
	6.99
	6.89

	29°C
	7.90
	7.80
	7.69
	7.59
	7.49
	7.39
	7.28
	7.18
	7.08
	6.98
	6.87
	6.77

	30°C
	7.77
	7.67
	7.57
	7.47
	7.36
	7.26
	7.16
	7.06
	6.96
	6.86
	6.76
	6.66


	Table 5:  Approximate Barometric Pressure at Different Elevations

	Elevation
 (m)
	Pressure
 (mm Hg)
	Elevation 
(m)
	Pressure
 (mm Hg)
	Elevation
 (m)
	Pressure
 (mm Hg)

	0
	760
	800
	693
	1600
	628

	100
	748
	900
	685
	1700
	620

	200
	741
	1000
	676
	1800
	612

	300
	733
	1100
	669
	1900
	604

	400
	725
	1200
	661
	2000
	596

	500
	717
	1300
	652
	2100
	588

	600
	709
	1400
	643
	2200
	580

	700
	701
	1500
	636
	2300
	571


Note: You may need to interpolate to obtain the correct Q values.

	Table 6
	
	Table 7

	Dissolved Oxygen (DO) Test Results
	
	pH Test Results

	DO (% saturation)
	Q Value
	
	pH
	Q Value

	0
	0
	
	2.0
	0

	10
	5
	
	2.5
	1

	20
	12
	
	3.0
	3

	30
	20
	
	3.5
	5

	40
	30
	
	4.0
	8

	50
	45
	
	4.5
	15

	60
	57
	
	5.0
	25

	70
	75
	
	5.5
	40

	80
	85
	
	6.0
	54

	90
	95
	
	6.5
	75

	100
	100
	
	7.0
	88

	110
	95
	
	7.5
	95

	120
	90
	
	8.0
	85

	130
	85
	
	8.5
	65

	140
	80
	
	9.0
	48

	>140
	50
	
	9.5
	30

	
	
	
	10.0
	20

	
	
	
	10.5
	12

	
	
	
	11.0
	8

	
	
	
	11.5
	4

	
	
	
	12.0
	2

	
	
	
	< 2 or >12
	0


Note: You may need to interpolate to obtain the correct Q values.

	Table 8
	
	Table 9

	Total Dissolved Solids (TDS) 
Test Results
	
	Temperature Test Results

	TDS (mg/L)
	Q Value
	
	(Temp (°C)
	Q Value

	0
	80
	
	0
	95

	50
	90
	
	5
	75

	100
	85
	
	10
	45

	150
	78
	
	15
	30

	200
	72
	
	20
	20

	250
	65
	
	25
	15

	300
	60
	
	30
	10

	350
	52
	
	
	

	400
	46
	
	Note: ∆Temp is the difference between the water temperatures at the site and a similar site 1.6 km upstream.

	450
	40
	
	

	500
	30
	
	

	>500
	20
	
	

	2 µS = 1 mg/L TDS
	
	
	


	Table 10

	Turbidity Test Results

	Turbidity (NTU)
	Q Value

	0
	98

	10
	78

	20
	61

	30
	53

	40
	46

	50
	38

	60
	34

	70
	29

	80
	25

	90
	21

	100
	17

	>100
	5


	Table 11

	WQI Worksheet

	Test
	Q-Value
	Weight
	Total Q-Value

	DO
	
	0.32
	

	Temperature
	
	0.19
	

	TDS
	
	0.13
	

	Turbidity
	
	0.15
	

	pH
	
	0.21
	

	
	
	Overall Quality:
	


	Table 12

	WQI Quality Scale

	91–100
	Excellent water quality

	71–90
	Good water quality

	51–70
	Medium or average water quality

	26–50
	Fair water quality

	0–25
	Poor water quality


We would like to thank David Masterman and Kelly Redding for their considerable help with this experiment.
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