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Lab 12: Watershed Testing


Watershed Testing

When determining water quality, there are many physical and chemical measurements that can be performed. In this experiment, you will examine four of these measurements: water temperature, dissolved oxygen concentration, pH, and total dissolved solids.

There are several reasons for determining water quality. You may want to compare the water quality upstream and downstream from a possible source of pollutants along a river or stream. Another reason may be to track the water quality of a watershed over time by making measurements periodically. When comparing the quality of a watershed at different times, you should take your measurements from the same location and at the same time of day.

The measurements collected during this activity will be used to calculate water quality using a system devised by the National Sanitation Foundation (NSF). This system is called the Water Quality Index (WQI). This system will allow you to determine the quality of water and make comparisons between the lake or stream you are sampling and other watersheds or waterways.

OBJECTIVES

In this experiment, you will

•
use a pH probe to measure the pH of a water sample.

•
use a conductivity probe to measure total dissolved solids, TDS.

•
use a dissolved oxygen probe to determine the concentration of dissolved oxygen.

•
use a temperature probe to measure the water temperature.

•
calculate the water quality based on your findings.




MATERIALS

Macintosh or IBM-compatible portable  computer
Vernier pH System

Vernier Dissolved Oxygen Probe

Serial Box Interface with battery pack
Logger Pro 

Vernier Temperature Probe
water sampling bottle, stoppered

Vernier Conductivity Probe
small plastic cup or beaker

PROCEDURE

1.
The data collection is performed in two parts. First, you will measure dissolved oxygen and total dissolved solids concentration of the water sample from the lake or stream being studied. Then you will measure pH and temperature of the lake or stream water. 

Measuring Dissolved Oxygen And Total Dissolved Solids

2.
Prepare the portable computer for data collection by opening “Exp 20A” from the Biology with Computers experiment files of Logger Pro. Connect the Conductivity Probe to Port 2 of the Serial Box Interface. Set the selector switch on the side of the conductivity probe to the 0 – 2000 µS range.

3.
Because the dissolved oxygen probe requires 30 minutes to polarize before it can be used, it will already be connected to the interface box, and will be in a sample of distilled water. Important: The 30-minute warm-up must be done in order to get accurate dissolved oxygen readings.

4.
Choose a desirable location to perform your measurements. It is best to obtain samples as far from the shore edge as is safe. Your site should be representative of the watershed as a whole. 

5.
Rinse the sampling bottle out a few times with stream water. Fill the sampling bottle so that it is completely full and stopper the bottle under water. This should minimize the amount of atmospheric oxygen that gets into the water until the measurements have been made.

6.
Position the computer and the probes safely away from the water. The computer will be damaged if it gets wet.

7.
Remove the dissolved oxygen probe from the storage bottle. Place the probe into the water sampling bottle. Gently and continuously swirl it to allow water to move past the probe’s tip. After 30 seconds, or when the dissolved oxygen reading stabilizes, record the dissolved oxygen reading, in mg/L, in Table 1.

8.
Place the conductivity probe into the water sampling bottle and gently swirl to allow water to move past the probe’s tip. When the conductivity reading stabilizes, record the conductivity reading in Table 1. Remove the dissolved oxygen probe and conductivity probes from the interface box. Important: Handle both probes with care. The dissolved oxygen probe must be stored in distilled water, and should be reconnected to the interface box as soon as Step 10 is completed (so that it remains polarized).

Measuring Temperature And pH

9.
Prepare the computer for temperature and pH data collection by opening “Exp 20B” from the Biology with Computers experiment files of Logger Pro. Connect the temperature probe to Port 1 and the pH probe to Port 2.


10.
Place the temperature probe into the center of the water sampling bottle. When the reading stabilizes, record the temperature reading in Table 1. Disconnect the temperature probe from Port 1 and reconnect the dissolved oxygen probe (so it stays polarized).


11.
Using the small plastic cup, obtain some stream water to rinse the pH probe.


12.
Remove the pH probe from the storage bottle. Rinse the pH electrode thoroughly with the stream water. Then place the electrode into the water sampling bottle and gently swirl. When the reading stabilizes, record the pH value in Table 1.


13.
Repeat Steps 2 – 12 at one more location 10 - 20 feet from the first location. 


14.
Repeat Steps 2 – 12 at two locations about one mile from the first location.

DATA

Table 1





Location
Dissolved Oxygen (mg/L)
pH
Total Dissolved Solids (mg/L)
Temperature (°C)

Site 1a





Site 1b





Average





Site 2a





Site 2b





Average








Temperature Difference:


Table 2

DO (% Saturated)


Dissolved Oxygen (mg/L)
DO in Saturated Water
% Saturated

Site 1




Site 2




processing the data

1.
Calculate the averages for measurements at each location and record the results in Table 1.

2.
Determine the % saturation of dissolved oxygen:

•
Copy the value of dissolved oxygen measured at each site from Table 1 to Table 2.

•
Obtain the barometric pressure, in mm Hg, using either a barometer or a table of barometric pressure values according to elevation (your instructor will provide either the barometer reading or the table of values). 

•
Note the water temperature at each site.

•
Using the pressure and temperature values, look up the level of dissolved oxygen for air‑saturated water (in mg/L) from a second table provided by your instructor. Record the results for each site in Table 2.

•
To determine the % saturation, use this formula:

% saturation =   EQ \F(measured D.O. level,saturated D.O. level)   X 100

Record the % saturation of dissolved oxygen in Table 3.

3.
Using Tables 3–5, determine the water quality value (Q value) for each of the following measurements: dissolved oxygen, pH, and TDS. You may need to extrapolate to obtain the correct Q values. Record your result in Table 7 for Site 1 and  in Table 8 for Site 2. 

Table 3


Table 4


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




9.5
30




10.0
20




10.5
12




11.0
8




11.5
4




12.0
2

4.
Subtract the two average temperatures from the sites that are about a mile apart. Record the result as the temperature difference in the blank below Table 1.

5.
Using Table 6 and the value you calculated above, determine the water quality  value (Q value) for the temperature difference measurement. You may need to extrapolate to obtain the correct Q values. Record your result in Table 7 for Site 1 and Table 8 for Site 2. The temperature Q-value will be the same in both tables.

6.
Multiply each Q-value by the weighting factor in Table 7 for Site 1 and  in Table 8 for Site 2. Record the total Q-value in Tables 7–8.

7.
Determine the overall water quality of your stream by adding the four total Q-values in Table 7 for Site 1 and  in Table 8 for Site 2. Record the result in the line next to the label “Overall Quality.” The closer this value is to 100, the better the water quality of the stream at this site.


Note that this quality index is not a complete one—this value uses only four measurements. For a more complete water quality determination, you should measure fecal coliform counts, biological oxygen demand, phosphate and nitrate levels, and turbidity. It is also very valuable to do a “critter count”—that is, examine the macroinvertebrates in the stream.

Table 5


Table 6


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




450
40




500
30




Table 7

Site 1




Test
Q-Value
Weight
Total Q-Value

DO

0.38


pH

0.24


TDS

0.16


Temperature

0.22




Overall Quality:


Table 8

Site 2




Test
Q-Value
Weight
Total Q-Value

DO

0.38


pH

0.24


TDS

0.16


Temperature

0.22




Overall Quality:
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