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HILLMAN STATE PARK

MINE ACID DRAINAGE POLLUTION SURVEY

OUTLINE OF LABORATORY TEST METHODS

I. pH - Laboratory pH values were obtained using a temperature - compensated
Beckman Electric pH Meter.

2. Alkalinity - For samples having a pH of 4.5 or less, the alkalinity was was reported as
zero. For samples having a pH greater than 4.5, a 50 ml sample was titrated with .02
normal sulfuric acid down to an end point of pH 4.5. After proper conversion, the results
were expressed in mg/l of calcium carbonate.

3. Acidity,- For samples having a pH of 4.5 or less, a 50 ml sample was boiled for two
minutes. The sample was then titrated with .02 normal sodium hydroxide solution using
a phenophthalien indicator to a permanent pink color and to an end point of pH 8.3. The
results are expressed, after conversion, as mg/l of calcium carbonate. For samples of
pH greater than 4.5, the same 50 ml sample utilized in the alkalinity determination was
used to obtain acidity. As the conclusion of the alkalinity test, the 50 ml sample was
boiled for two minutes, then titrated with .02 normal sodium hydroxide solution using a
phenophthalien indicator to an end point of pH 8.3. The reported acidity value was then
obtained by first applying the proper conversion units and then subtracting the previously
determined alkalinity value. The subtraction serves to remove the "acidity" introduced

into the virgin sample during the alkalinity test.
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4. Iron - The total iron content was measured by using the 1,10 phenantroline method
with a photoelectric colorimeter. The method is as follows:

a. Take a water sample by filling a clean 25 ml graduated cylinder to the 25 ml
mark. Pour the sample into a clean colorimeter bottle.

b. Add the contents of the Ferro Ver Powder Pillow to the sample. Swirl the bottle
to mix the sample. If iron is present, an orange color will develop. Let the sample
stand for two minutes, but no longer than 10, before measuring the color.

c. Fill a clean colorimeter bottle with some demineralized water and place it in the
light cell. Insert the Iron (Ferro Ver Method) Meter Scale in the meter and use the
4445 Color Filter. Adjust the light control for a reading of zero ppm.

d. Place the prepared sample in the light cell and read the ppm iron.

5. Sulfate - The barium sulfate turbidimetric method was used to measure the
concentration of sulfate ions. A photoelectric colorimeter was used. The method is
outlined as follows:

a. Take a sample by filling a clean 25 ml graduated cylinder to the 25 ml mark.
Pour the sample into a clean colorimeter bottle.

b. Fill a colorimeter bottle with demineralized water and place in the light cell.
Insert the Sulfate Meter Scale in the meter and use the 4445 Color Filter. Adjust
the light control for a meter reading of zero ppm.

c. Add the contents of one Sulfa Ver Powder Pillow. Allow the powder to lay on
the surfaces of the sample for 30 seconds, then

d. Place the prepared sample in the light cell and read the ppm Sulfate.

6. Aluminum - The determination of aluminum was made using the reagent called
"aluminon" (aurintricarboxlic acid). A photoelectric colorimeter was used. The method is:

a. Take a water sample by filling a clean 50 ml graduated cylinder to the 50 ml
mark. Pour the water sample into a clean 250 ml Erlenmeyer flask.

b. Add the contents of one Alu Ver Powder Pillow to the water sample. Swirl to
dissolve the powder. A pink color will develop if aluminum is present.
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c. Immediately divide the sample into two 25 ml portions by filling two clean
colorimeter bottles.

d. Add to one of the colorimeter bottles the contents of one Bleaching Powder
Pillow. Swirl the colorimeter bottle to dissolve the powder. Allow 30 minutes for
color development. Insert the Aluminum Meter Scale in the meter and use the
445 color filter. Place the colorimeter bottle containing the sample plus bleaching
powder in the light cell. Adjust the light control for a meter reading of zero ppm.

e. Place the colorimeter bottle of the prepared sample in the light cell. Read the
ppm Aluminum.
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