Laboratory 1
Sampling and Field Measurement

Introduction


Analysis of the environment, whether chemical, physical or microbiological, begins with sampling the area of interest.  It is important to understand how different factors involved in sampling influence the results of your analysis.  One of these factors is where the sample is taken.  Soil is particularly heterogeneous so the exact location and depth can contribute to variability of your results.  Water is much more evenly mixed but its properties can change with depth and position in a body of water.  Another important factor is the method of sampling.  For instance, taking soil cores can lead to increased compaction and disturbance of aggregates among other things.  Finally, storage and handling of samples after collection is very important.  Removing soils or water from their original environment will result in changes in the samples’ properties.  Changes in temperature and moisture etc. need to be controlled in order to minimize effects on the sample.  This is particularly important for microbiological analysis.


When you are designing an experiment it is important to try to anticipate how your analyses may be affected by the choices that you make about what gets sampled, how it is sampled and how the sample is handled after collection.  The methods that you choose should be those that are likely to produce the most meaningful results.


Another important consideration when sampling is to characterize the site that samples are taken from so that your results can be placed into an environmental context.  This characterization can include location, depth, temperature, time and chemical properties among others.


In this lab we will collect soil and water samples to be used in later experiments. We will also use a field portable lab kit to measure some of the physical and chemical properties (temperature, pH, nitrate, nitrite, ammonia, and orthophosphate) of surface water at the sampling site.

Materials 
Equipment

· Hach portable lab
· Soil corer

· Water dipper

· Trowel

· Cooler

· Rubber boots

· Ruler

Supplies

· Sterile 1.0 liter bottles

· Sterile sediment jars

· Sterile funnel

· Whatman No. 1 paper filters

· Gloves

· Paper towels

· Waste bottles

· markers

Procedures
Soil samples

1. Use the soil corer to remove a soil core from a grassy area.

2. Record the depth and location that the sample was taken from.

3. Carefully remove any grass and large plant roots.

4. Transfer the sample to a sterile jar, cap and put in the cooler.

Water samples

1. Locate the outlet of the pond.

2. Use the dipper and funnel to fill one sterile jar (for bacterial analysis) and put it in the cooler.

3. For the second bottle, put a piece of No. 1 filter paper in the funnel (this filtered water will be used for chemical tests).  This jar only needs to be filled halfway.

Water quality tests

Temperature

· Measure the temperature of the water at the point of sampling (top 6 inches)

pH

· Follow the instructions for the portable pH meter to measure the pH of each water sample.


Nitrate  [Method 8192, Cadmium reduction, Low Range (0 - 0.50 mg/L NO3-N)]

1. Press [PRGM] key.  The display will read “PRGM?”.

2. Press [5] [5] [ENTER].  The display will read “mg/L, NO3-N” and the ZERO icon.

3. Fill a 25 ml graduated mixing cylinder to the 15 ml mark with sample.

4. Add the contents of one “NitraVer 6” packet to the cylinder and stopper.

5. Press [TIMER] [ENTER].  A 3-minute reaction period will begin.  Shake the cylinder vigorously throughout this time period.

6. When the timer beeps, the display will read “2:00 TIMER 2”.  Press [ENTER].  A 2-minute reaction period will begin.

7. When the timer beeps, pour 10 ml of the sample into a sample cell (be careful not to transfer any cadmium particles).

8. Add the contents of one “NitraVer 3” packet to the sample cell.  Cap the cell and shake gently for 30 seconds.

9. The display will read “15:00 TIMER 3”.  Press [ENTER].  A 15-minute reaction period will begin.

10. Fill another sample cell (the blank) with 10 ml of sample.

11. When the timer beeps, place the blank into the cell holder and tightly cover with the instrument cap.

12. Press [ZERO].  The cursor will move to the right and the display will read “0.00 mg/L NO3-N”

13. Remove the blank and place the sample into the cell holder.  Cover the sample cell with the instrument cap.

14. Press [READ].  The cursor will move to the right and the result will be displayed.  Record this value.

Nitrite  [Method 8507, Diazotization, Low Range (0 - 0.350 mg/L NO2-N)]

1. Press [PRGM] key.  The display will read “PRGM?”.

2. Press [6] [0] [ENTER].  The display will read “mg/L, NO2-N” and the ZERO icon.

3. Fill a sample cell with 10 ml of the sample.

4. Add the contents of one “NitraVer 3” packet to the sample cell.  Cap the cell and shake gently until dissolved.

5. Press [TIMER] [ENTER].  A 15-minute reaction period will begin.

6. Fill another sample cell (the blank) with 10 ml of sample.

7. When the timer beeps, place the blank into the cell holder and tightly cover with the instrument cap.

8. Press [ZERO].  The cursor will move to the right and the display will read “0.000 mg/L NO2-N”

9. Remove the blank and place the sample into the cell holder.  Cover the sample cell with the instrument cap.

10. Press [READ].  The cursor will move to the right and the result will be displayed.  Record this value.

Ammonia  [Method 8155, Salicylate (0 – 0.50 mg/L NH3-N)]

1. Press [PRGM] key.  The display will read “PRGM?”.

2. Press [6] [4] [ENTER].  The display will read “mg/L, NH3-N” and the ZERO icon.

3. Fill a sample cell with 10 ml of deionized water (the blank).

4. Fill a second sample cell with 10 ml of the sample.

5. Add the contents of one “Ammonia Salicylate” packet to each sample cell.  Cap the cells and shake gently until dissolved.

6. Press [TIMER] [ENTER].  A 3-minute reaction period will begin.

7. When the timer beeps, add the contents of one “Ammonia Cyanurate” packet to each sample cell.  Cap the cells and shake gently to dissolve.

8. The display will read “15:00 TIMER 2”.  Press [ENTER].  A 15-minute reaction period will begin.

9. When the timer beeps, place the blank into the cell holder and tightly cover with the instrument cap.

10. Press [ZERO].  The cursor will move to the right and the display will read “0.00 mg/L NH3-N”

11. Remove the blank and place the sample into the cell holder.  Cover the sample cell with the instrument cap.

12. Press [READ].  The cursor will move to the right and the result will be displayed.  Record this value.

Orthophosphate  [Method 8048, Ascorbic Acid (0 – 2.5 mg/L PO43-)]

1. Press [PRGM] key.  The display will read “PRGM?”.

2. Press [7] [9] [ENTER].  The display will read “mg/L, PO4” and the ZERO icon.

3. Fill a sample cell with 10 ml of the sample.

4. Add the contents of one “PhosVer 3” packet to the sample cell.  Cap the cell and shake for 15 seconds.

5. Press [TIMER] [ENTER].  A 2-minute reaction period will begin.  Perform steps 6-8 during this period.

6. Fill another sample cell (the blank) with 10 ml of sample.

7. Place the blank into the cell holder and tightly cover with the instrument cap.  Press [EXIT].

8. Press [ZERO].  The cursor will move to the right and the display will read “0.00 mg/L PO4”.  Remove the blank.

9. After the timer beeps, place the sample into the cell holder.  Cover the sample cell with the instrument cap.

10. Press [READ].  The cursor will move to the right and the result will be displayed.  Record this value.
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