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2.00  Choosing A
    Monitoring Location

The location of a monitoring site should be based
on the following Texas Watch site selection guidelines.

First, ensure that the proposed site is safely accessible
year round.  If the site is on private property, obtain the
landowner’s written permission granting access prior to
any monitoring activities taking place.  A private
property access form is available from Texas Watch for
this purpose.

Texas Watch recommends selecting monitoring
sites that best represent the overall water quality
conditions of a water body.  Sites should be free of
backwater effects, and for monitoring in freshwater
streams and rivers, sites should be suitable for
conducting flow estimates.  Sites on streams with
perennial (year round) flow are preferable to streams
that flow intermittently.  Lake and estuary sites should be
in the major arms and/or near the dam (reservoirs).
Coastal sites are best situated so that a representative
sample can be collected, regardless of the tidal cycle.

Because historical water quality data are very useful
in assessing impairments in water bodies, it is also
preferable for volunteers to use existing monitoring sites
when possible. Texas Watch can assist in determining if
an established site is available in the volunteer’s area of
concern.

Keep in mind that sites located at or immediately
below major pollution sources may not accurately
represent water quality conditions of that water body.
Depending upon monitoring objectives, areas with
significantly different contaminant sources or water
quality problems may require additional sites to obtain a
true representation of the water body.

2.01  Requesting a Site
      Location Number

Data cannot be used to assess water quality or
entered into the Texas Watch database without latitude
and longitude coordinates. To determine the exact
location of your site, use a U.S. Geological Survey
topographic map (scale of 1:24000), a National Oceanic

and Atmospheric Administration nautical chart with
latitude/longitude coordinates, one of the several
“Street Atlas” software systems that provide latitude/
longitude coordinates, or calibrated geographic
positioning system (GPS) unit.

Describe your site in detail and take photographs
from different viewpoints. The photos will be your
visual documentation of any future changes to your site.
The photos will also help you and future monitors
identify your exact sampling spot. Complete copies of
the map(s) with your site indicated and photos (if
possible)  should be sent to Texas Watch with your
Monitoring Plan.

2.02  Choosing A
      Sampling Time

Choose a convenient, regular time of the day and a
day of the week or month for your monitoring. Your
samples should be collected at regular intervals. For
example, if you are sampling monthly, try to sample
every 30 days. If necessary you may sample as early as 26
days after the last sampling event or as late as 34 days
after the last sampling event.

Because water quality and environmental conditions
can change throughout the day, monitoring at the same
time and location helps to assure the data you have
collected from different sampling days are comparable.
If you have any questions as to whether or not to cancel,
postpone, sample early, or change your sampling
location, call your partner or Texas Watch.

SAFETY CHECK:
 If conditions are unsafe for any
reason, do not sample.
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2.03  Equipment List

All equipment is inspected upon receipt from the
manufacturer. Equipment is inspected for completeness,
breakage, and to ensure it is operating correctly.

Monitoring Reagents

To ensure that the chemical reagents used during
monitoring are always up to date, Texas Watch requires
all reagents’ expiration dates be checked before each
monitoring session and expired reagents replaced
during QC sessions. The requested reagent expiration
information should then be recorded in the appropriate
blank on the Environmental Monitoring Form.

In the lower left corner on any reagent’s label is a six
(sometimes seven) digit number. The first three digits of
this number indicate the date of manufacture of the
reagent. The first two numbers indicate the week, and
third number indicates the year of manufacture.

Example: A reagent with 270175 on the lower left
of the label was manufactured in the 27 week (July) of
2000, while 0812321 would have been made in week 8
(February) of 2001.

Shelf Life of Monitoring Reagents
Manganese Sulfate 3 years
Alkaline Potassium Iodide Azide 3 years
Sulfuric Acid 3 years
Sodium Thiosulfate 1 year
Starch Indicator 1½ years
pH Wide Range Indicator 2 years

- Armored thermometer, centigrade
- Conductivity meter
- DO titration kit
- Secchi disk with calibrated line
  (or turbidity octet comparator)
- Hydrometer with graduated cylinder
  (only if working in salt water)
- Gloves for handling chemicals
- Goggles or safety glasses for handling
  chemicals
- Beaker
- Data Forms
- Sealable container for collecting
  liquid reagent wastes in the field
  (empty conductivity solution
  cubitainer, or large plastic jars/
  containers work well)
- Bucket with rope (if necessary) for
  sampling off bridges

Using the accompanying table, Texas Watch
suggests when opening new reagents that the expiration
date be written on each reagent bottle. By having the
expiration date on each bottle, and then checking them
each time you monitor, you will always know when they
will need replacing.

2.04  Sampling Sequence

A typical sampling sequence might include the
following steps:

1. Calibrate the conductivity and pH meters, and
check and record reagent expiration dates. It is
recommended that these procedures be
performed before going into the field.

2. At your monitoring site, make careful
observations about the condition of the water,
weather and other pertinent facts.

3. Measure and record air temperature.
4. Measure water clarity with your Secchi disk
5. If possible, also measure total depth with your

Secchi disk.
6. Collect your water sample.
7. Measure and record water temperature.
8. Measure and record conductivity or total

dissolved solids.
9. Collect your DO samples and add first
      two reagents.
10.  Measure and record pH while waiting for the

DO sample precipitate to settle.
11. Finish analyzing the dissolved oxygen samples.
12. Clean and store equipment.

QC CHECK:
Meter calibration and reagent
expiration checks (Step 1) can be
performed up to 24 hours before
sampling. It is recommended that
these procedures be performed
before going into the field.
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2.05 Collecting
        Water Samples

How Deep to Sample

The standard sampling depth for most
measurements is 0.3 meters (approximately one foot or
about elbow deep). This is the depth at which most
water quality measurements are made by the TNRCC’s
professional monitors. If the depth of the water is less
than 0.46 meters (1.5 feet), samples should be collected
about one-third of the way from the surface to the
bottom. Rinses of sample containers should always be
done with water at the same depth as the sampling
depth.

Accepted Methods for
Collecting Water Samples:

• BUCKET GRAB:
Rinse your bucket twice with water to be sampled.

Gently lower bucket 0.3 meters (about one foot) into the
water, or to one-third of total depth (whichever is less)
and fill.

• CONTAINER SAMPLES:
Rinse your water containers twice with the water

from the same depth as sampling will occur. Lower your
container (with container mouth facing down) vertically
to a depth of 0.3 meters (or to one-third of total depth)
and then turn the container upright. If there is a current,
be sure you are standing downstream of your container.
Do not drag the container on the bottom of the lake or
stream, or kick sediment up into your sample.

QC CHECK:
Always throw the container rinse
water far downstream or on the
bank so that the rinse water will not
contaminate your sample.

2.06  Field Observations

When you arrive at your sampling site, some of the
most important information you can collect is a record
of your observations. Look at the water and other things
related to the water quality. Record how humans and
wildlife are using the water.

When monitoring a site for the first time be very
descriptive. Try to paint a word picture of your
monitoring location. This close attention to detail will
make you more familiar with the typical conditions of
your site and allow you to better record any changes that
may occur. As you become accustomed to your site,
describe the changes occurring at the site.

In the Field Observations Section of the Monitoring
Form record the following:

• FLOW LEVEL:
Dry (6):  When the stream is dry, a flow severity value
of “6” is recorded for the sampling visit.  This will
indicate the stream is dry with no visible pools.

No flow (1): Only write in a value of “1” when the
water body is not flowing downstream.  You should
also write this value if there are pools of water in a
river or stream bed that are not connected by flowing
water (in other words the river or stream bed is dry
between pools). There should be no obvious
subsurface flow in sand or gravel beds between
isolated pools.

Low (2): Write in a value of “2” when the river,
creek, pond or lake level is lower than normal. There
are some visual clues to low flow: dry creek or lake
bed between the water surface and the normal shore
plants, or aquatic plants and algae that are now lying
out of the water.

Normal (3): This is what, in your opinion, your
monitoring site’s water level normally looks like. Write
in the number “3”.

High (5): Record a value of “5” when the water body
is higher than normal. One of the best clues of high
water is partially submerged shoreline vegetation,
which is normally out of the water.

Flood (4): We do not expect you to sample when it is
flooding. Simply record a value of “4” in the box.
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QC CHECK:
As you can see, the values are not
sequential.  However, the values for
High Flow (5), Flood (4), and
Dry (6) are based on established
EPA protocols.

• ALGAE COVER:
This observation of surface and substrate algae is

important because of the relationship algae cover has
with the DO in water. When large amounts of algae are
present and the sun is out, providing the energy for
photosynthesis, there will be a large amount of oxygen
produced by the algae.  The opposite is true at night.
When the sun is not out, excessive algae growth (along
with other plant life) can bring DO levels down low
enough to stress or even kill some fish and other aquatic
life. In addition, when algae die, aerobic bacteria may use
enough oxygen in decomposing this material to deplete
all available DO, thus contributing to anaerobic
conditions.

Enter the appropriate value in the block for algae
cover.
1. Absent: No algae apparent (0%)
2. Rare: Small patches, not readily apparent (1-25%)
3. Common: Substrate algae or surface mats

noticeable (26-50%)
4. Abundant: Substrate and/or surface algae cover

obvious and maybe thick in places (51-75%)
5. Dominant: The site is choked with algae. The

entire substrate or surface is covered (76-100%)

QC CHECK:
Don’t mistake aquatic macrophytes,
which are aquatic plants with
vascular tissues (rigid, conductive
tissues) for algae. These
macrophytes will have roots, stems,
and leaves and any examples
observed should be written in the
comments.

• WATER COLOR:
Check water color when you collect your water

sample for conductivity/temperature, pH, or DO.
Look at the water in the cup or bottle against a white
background and indicate the most appropriate color on
your Monitoring Form. If the water looks basically clear,
write a value of “1” in the box. If it has a color not
included in the given values, describe that color in the
“Comments” sections at the bottom of the form. Be
careful not to use direct observation of the water body
itself as the indication of color. What may appear to be
the water’s color is often just the bottom color, the
reflection of trees or sky over the body of water, or a
combination of all three.

• WATER CLARITY:
Record the relative cloudiness of the water. This

observation is especially important when you have
noticed changes in clarity. Using the beaker or Secchi disk
may help determine this value. Record “1” if the water
is clear, “2” if the water is cloudy, and “3” if the water
is very turbid, which would be very noticeable in the kit’s
beaker.

• WATER SURFACE:
Record the appropriate value which describes the

appearance of the water surface. For example if the
surface is clear, record a value of “1”. If scum is
noticeable, record a value of “2” in the box. Record a
value of “3” if there is foam on the water surface. If
floating debris is present on the water, record a value of
“4” in the box. Record a value of “5” if you notice sheen
or oil on the water.

• WATER CONDITIONS:
Although this is intended primarily for lakes, ponds

and bays, you can record a value if you are sampling a
river or creek. For example, if you are sampling in a
rapids or riffle, you may want to write a value of “2” or
“3” for ripples or waves. Increased aeration caused by
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ripples, rapids and waves can also increase DO levels in
surrounding waters.

• WATER ODOR:
Check water odor when you collect your samples

for conductivity or pH by holding your nose over the
sample cup (out of the breeze if possible) and taking a
sniff.

SAFETY CHECK:
 If there seems to be a strong
chemical odor or chemical
appearance - do not do the sniff
test!

• PRESENT WEATHER:
Write a value of “1” if the sky is completely clear.

Write a value of “2” if there are clouds, but you can still
see some blue sky. If you cannot see any blue between
the clouds record a value of “3”. If it is raining, record
a value of “4”.

• DAYS SINCE LAST SIGNIFICANT
PRECIPITATION:

Record the number of days since the last rainfall that
occurred in the watershed upstream of your site.

• RAINFALL ACCUMULATION:
Record the total rainfall (inches) that occurred in the

last three days in the watershed and upstream of your
monitoring location.

QC CHECK:
Rainfall runoff can affect water
quality. By tracking rainfall
information on a calendar at
home, you can better understand
how the level of rainfall runoff
affects your particular monitoring
site. Just make sure that the rainfall
you track is occurring in the
watershed of your sampling
location.

• TIDE STAGE:
You should leave this box blank unless the body of

water you are sampling is on the Gulf coast and
influenced by the tides. Tidal conditions can greatly

influence salinity levels. Record a value of “3” if the tide
is in a slack stage (neither rising nor falling).

2.07    Additional Tests

The three spaces set aside for additional tests should
be used if other variables are being added to the core
variables.

• STREAM VELOCITY:
Where applicable, measure the stream velocity at

your site by marking off a three meter (9.84 feet) section
and measure the time it takes a float, such as an orange
peel, to travel three meters (in seconds). Keep the float
from being caught on any obstacles by choosing a clear
path for it to travel. If it does get caught, start the
procedure over. Fruit such as oranges or apples make
good floats for determining velocity. Small sticks work
well if you are sampling a stream that is too small for
fruit. Record the velocity on the Monitoring Form
under Additional Tests. Write in “flow” or “velocity”
for the type of test, and in the reading block enter the
distance “3m” and the time required for the float to
travel that distance. For example 3m/8.5 seconds.

2.08 Measurement
          Comments

Record any explanatory information about your
measurements or observations on these lines. For
example, if you could not record temperature because
your thermometer broke, you can mention it here. This
is also the part of the form where you can describe the
physical appearance of the water and surrounding area,
the presence of any obvious pollutants, muddiness, or
any other factors, which could also impact water quality.
This is also the best place to describe:

•  the biological conditions such as a plankton
bloom, fish kill, presence and abundance of fish,
aquatic insects, aquatic plants, and wildlife

• the lake and stream uses like swimming, wading,
boating, fishing, irrigation pumps, navigation

• in stream or drainage basin activities or events
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that are impacting water quality - bridge construction,
soil washouts, herbicide or pesticide use, livestock
watering, dredging, or changes in stream bottom

2.09   Data Quality
         Objectives

The quality of Texas Watch data is verified through
the procedures described within the Texas Watch
Quality Assurance Program.  At the heart of this
Program are the Texas Watch data quality objectives
(DQOs).  DQOs are values, which are used to verify the
accuracy and precision of the data collected by Texas
Watch volunteer monitors(see the table below).  For
example, the Texas Watch DQOs prescribe a precision
limit of .5 mg/L when analyzing two DO samples.  This
means that the sample values must be within .5 mg/L of
each other to meet the Texas Watch DQOs.  DQO
values have also been established for the other Texas
Watch variables in this manual.  Please consult your
trainer or QAO if you have questions about these values
and how they  are used.

2.10  Temperature

Although temperature may be one of the easiest
measurements to perform, it is probably one of the
most important variables to measure. It dramatically
affects the rates of chemical and biochemical reactions
within the water. All biological, physical, and chemical
processes are influenced by temperature. Some of the
most common of these are the solubility of compounds
in water; distribution and abundance of organisms living
in streams, bays, lakes and bayous; rates of chemical
reactions; density inversions and mixing; and movement
of currents. For example, colder water holds more DO
than warm water. Shallow streams and rivers, bays and
bayous are much more susceptible to temperature
changes because their capacity to store heat over time is
also relatively small. Lakes, however, are much more
resistant to temperature change because the volume of
water over a certain area is relatively large.

Water temperature fluctuates considerably from
one season to another. The temperature of the surface
and subsurface waters often differs, with water generally
becoming colder as depth increases. This results in

Data Quality Objectives Table
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thermal stratification of deeper water, and can lead to
density differences. Remember that cold water is heavier
than warm water. In some lakes it is as if there are really
two separate lakes - one lake with warm water that
receives sunlight on top and underneath it,  another lake
with cold water and little light. The water on top usually
has enough oxygen for fish because it is in contact with
air and it also receives sunlight for photosynthesis. The
water near the bottom may lose much of its oxygen since
there is no light to support plant production of oxygen
and since it does not come in contact with the air.

In the fall, as the warming radiation from the sun
begins to diminish, the surface water cools, increases in
density, and becomes heavier. Once the surface water
becomes nearly as heavy as the water toward the
bottom, it begins to sink and vertical mixing, or
destratification occurs. Wind may speed up the process
as the mixing action brings nutrients from the bottom up
into the surface water. The extra nutrients can sometimes
cause an algae bloom that is indicated by the lake turning
a darker greenish or brownish color. These bottom
waters sometimes smell bad, perhaps with a rotten egg
odor due to the presence of hydrogen sulfide.

Measuring Temperature

Temperatures are reported in degrees Celsius(� C).
Although it is recommended that a thermometer
calibrated to read in degrees Celsius be used for
determining air and water temperatures, the following
table provides Fahrenheit conversions to degrees
Celsius.

 °C     °F   °C     °F     °C     °F

    0   32.0       13     55.4        26      78.8
    1   33.8       14     57.2        27      80.6
    2   35.6       15     59.0        28      82.4
    3   37.4       16     60.8        29      84.3
    4   39.2       17     62.6        30      86.0
    5   41.0       18     64.4        31      87.8
    6   42.8       19     66.2        32      89.6
    7   44.6       20     68.0        33      91.4
    8   46.4       21     69.8        34      93.2
    9   48.2       22     71.6        35      95.0
   10   50.0       23     73.4        36      96.8
   11   51.8       24     75.2        37      98.6
   12   53.6       25     77.0        38     100.4

Temperature Test Procedure

AIR TEMPERATURE:
Locate a place near your site to test the air

temperature. Hang the thermometer on the dock, pier,
or a tree out of direct sun and wind. Wait 2-3 minutes to
allow the thermometer to equilibrate. You may conduct
field observations while waiting. Record the value to the
nearest 0.5 degree C on your data sheet. When reading
the thermometer, always hold the thermometer on the
end that is opposite the thermometer bulb.

QC CHECK:
Remember to measure air temperature
before you measure water
temperature. A wet thermometer will
not accurately measure air temperature.

WATER TEMPERATURE:
When you have collected the water sample in the

bucket or beaker, remove the sample container from
direct sunlight and wind. Do not hold the bucket or
beaker in your hands because your hands might begin to
warm the water. As soon as possible, put the
thermometer in the bucket for one and a half minutes
and record the value to the nearest 0.5 degree C. Read
the thermometer while the bulb and lower part of the
thermometer are underwater. Never take the
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thermometer out of the water to read the temperature.
If your site is appropriate, you may place the
thermometer directly in the stream or lake.

QC CHECK:
The following are methods for
reuniting a separated alcohol column in
a thermometer:

Cooling Method—With the thermometer in an
upright position, cool the bulb only in a solution of shaved
ice and salt so that the alcohol column retreats slowly
into the bulb. Remove and swing thermometer in a
short arc forcing the entrapped gas to the top of the
alcohol. Allow the bulb to warm slowly in the air.

Heating Method—Heat the thermometer bulb in
warm water sufficient to allow the alcohol to rise slowly,
until the separation and a portion of the main column
enter the chamber. Tap the thermometer in palm of
hand or on a padded surface reuniting the column.
Allow to cool slowly.

2.11   Water
Transparency

Materials that become mixed and suspended in
water will reduce its clarity and make the water turbid.
Many materials contribute to turbidity. In the summer,
plankton plays an important role. These microscopic
plants and animals are growing and multiplying at a
rapid pace in the warm, sunlit, nutrient-rich water.
During periods of heavy runoff, silt-laden surface water
can be seen running into the river, lakes, streams, bays
and bayous. In shallow areas or near the shore, wind-
generated waves and boat wakes interact with the
bottom to stir up sediments. In some cases fish and
other aquatic life, like turtles and carp that feed on the
bottom, can stir up sediments.

The effects of turbidity on aquatic life can be
significant.  As described above, it interferes with the
penetration of sunlight needed for the growth of algae
and sea grasses. Second, suspended particles can
transport heavy metals and other toxic substances into
the habitat, which supports aquatic organisms. Fish
cannot see very well in turbid water and may have
difficulty finding food. On the other hand, high

turbidity may make it easier for small fish to hide from
larger fish or other predators.

Water clarity is also influenced by water color. In
much of East Texas decaying plants, including dissolved
organic acids like tannins and lignins, give the water a
brown, tea-like color.

The Secchi disk provides an easy, convenient
method for measuring how far light penetrates below
the water’s surface, determining the limit of visibility of
the water. Secchi disk transparency is the deepest point
at which you can still see the Secchi disk. The less algae
and silt in the water, the deeper the Secchi disk will be
visible. More algae and silt limits how far down the
Secchi disk can be seen.

Measuring Transparency
Using a Secchi Disk

        The Secchi disk is usually a 20-centimeter diameter
disk, with black and white quadrants. Before starting
your Secchi disk measurements, make sure that your
Secchi disk line is marked every 10 centimeters. You can
mark your Secchi disk line using good quality, water
proofmarkers and a meter stick. Holding the line
attached to the middle of the disk straight, hold the meter
stick against the line and place a black mark on the line
every 10 centimeters from the top of the disk, place a
blue mark at each half meter, and place a red mark on
the line at every meter. The marks should go all the way
around the line and be wide enough to be clearly visible
from a distance of  3 meters (9.84 feet).

Water
Transparency
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QC CHECK:
If you are monitoring from a bridge or pier, use a fixed
point on the bridge structure as a height reference point.
Lower the Secchi disk until the surface of the disk is
exactly even with the water’s surface. Record the distance
from the bridge (or pier) height reference point to the
water’s surface using the Secchi disk line. Lower the disk
into the water until it disappears from view. At that point
mark or grab the Secchi disk line at the bridge height
reference point. Slowly raise the disk and grab or mark
the line when the disk reappears. This mark should also
be made on the line at the bridge height reference point.
Calculate the average of the last two depths marked
(when the disk disappeared and when it reappeared).
Subtract the distance from the water’s surface to the
bridge height reference point. The remaining value is the
Secchi disk transparency value you record on the
monitoring form.

SAFETY CHECK:
Tie a wrist loop in the end of the disk
line to prevent loss of the Secchi disk.

2.12    Depth

Total Depth Procedures

To use your Secchi disk to measure depth, lower the
disk gently until you see or feel the line go slack. Pull up
on the line gently to straighten it out. Read the measured
line attached to the disk at the water level. Record the
total depth of the water in meters.

In very shallow streams and water bodies, a tape
measure, or a yardstick can often be used to measure
total depth. Remember to convert measurement to
meters before recording the information on the
monitoring form.

QC CHECK:
For conversion purposes,
1 inch = 2.5 centimeters or 0.025
meters; 6 inches = 0.15 meters;
12 inches = 0.30 meters.

QC CHECK:
Check line measurements yearly for
inaccuracy due to stretching.

Secchi Disk Procedures

Step 1
Take the reading without sunglasses either in the shade or
while standing with the sun to your back. If on a boat
take the reading on the shaded side if possible.

Step 2
Lower the disk into the water until the disk just
disappears from sight and note the depth at which it
disappears. (Hint: Grab the Secchi disk line at the water’s
surface with your thumb and forefinger and hold onto
the Secchi disk line as you do Step 3.)

Step 3
Slowly raise the disk and note the depth at which it
reappears (barely visible). (Hint: Grab the Secchi disk line
at the water’s surface with your other thumb and
forefinger. You should be holding the line at two
different places.)

QC CHECK:
If your Secchi disk reaches the bottom and you can still
see it, indicated this by recording the depth measurement
in the Secchi disk transparency box on the monitoring
form, and then placing a “greater than” symbol (>) in
front of the value. For example, if your Secchi disk is on
the bottom of the creek and the water depth at that point
is 1.56 meters, the value you write in the box is “>1.56.”

Step 4
 Average the two depth readings obtained above. The
average of the two readings is your Secchi disk
transparency value and is considered to be the limit of
visibility, or index of transparency. (Hint: The point on
the Secchi disk line that is halfway between the two places
you have grabbed the line is the average of the two depth
readings. This is your Secchi disk transparency value.)

Step 5
 Record the Secchi disk transparency measurement on
your Environmental Monitoring Form to the nearest
0.01 meter (1.0 centimeter).
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2.13  Dissolved Oxygen

Dissolved oxygen (DO) is one of the most important indicators of water quality for aquatic life. It is essential for
all plants and animals inhabiting a body of water. When oxygen levels in the water fall below about 3-5 parts per million
(ppm), fish and other aquatic organisms may have difficulty successfully reproducing, feeding, or surviving. Oxygen
is a particularly sensitive constituent because other chemicals present in the water, biological processes and temperature
exert a major influence on its availability during the year.

Temperature plays a major role in influencing the amount of DO in water. Water at a temperature of 31°C (typical
for Texas’ summer days) will only hold about half as much DO as the same water on a cold winter day at 1°C.
Therefore, cold water generally contains more oxygen than warm water.

Oxygen is transferred from the atmosphere into the surface waters by the aerating action of the wind through
a process called physical aeration or diffusion. It is also added as a by-product of plant photosynthesis. As a result,
floating and rooted aquatic plants increase DO levels through the process of photosynthesis. Since the existence of
plants also depends on the availability of light, the oxygen producing processes only occur near the surface or in shallow
waters.

Oxygen levels may be reduced to harmfully low levels because high densities of bacterial or aquatic organisms
use up the oxygen through the process of respiration. Respiration is a 24-hour a day process that nearly all aquatic plants
and animals use to produce the energy they need. Through respiration, an overabundance of aquatic plants and animals
can at times consume most of the oxygen in the water.

Too much aquatic plant or algal growth may occur when there are elevated concentrations of nitrogen and
phosphorus (two nutrients essential for plant growth) in the water. This process is called over-fertilization. Over-
fertilization may be caused by run-off from farmland, fertilized yards and golf courses, or partially treated wastewater
effluent. Consumption of oxygen can be most damaging at night and on very cloudy days when the production of
oxygen by photosynthesis does not occur. Respiration usually occurs at higher rates during the summer when higher
temperatures increase plant and animal metabolism.

The DO test indicates how much oxygen is dissolved in the water, but it does not tell how much DO the water
is capable of holding at the temperature, which it is tested. When water holds all the DO it can at a given temperature,
it is said to be 100 percent saturated with oxygen. The following table shows the relationship between various
temperatures and the solubility of oxygen in milligrams/liter (mg/L) or ppm.

TEMPERATURE      SOLUBILITY           TEMPERATURE         SOLUBILITY
           ºC             mg/L                ºC                        mg/L

0 14.6  16            10.0
1 14.2  17 9.8
2 13.8  18 9.6
3 13.5  19 9.4
4 13.1  20 9.2
5 12.8  21 9.0
6 12.5  22 8.9
7 12.2  23 8.7
8 11.9  24 8.6
9 11.6  25 8.4
10 11.3  26 8.2
11 11.1  27 8.1
12 10.9  28 7.9
13 10.6  29 7.8
14 10.4  30 7.7
15 10.2  31 7.4
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The amount of oxygen that water can hold also
decreases as the barometric pressure of the atmosphere
decreases.  Barometric pressure generally decreases as the
altitude or elevation of the water body increases. For
example, the barometric pressure in the mountains is less
than the barometric pressure near the ocean.

The concentration of oxygen dissolved in water
decreases as salt concentrations increase. For example,
water from Corpus Christi Bay that is 100% saturated
with oxygen at a temperature of 25 ºC, and that has a
salinity of 15 ppt (conductivity of 24,900 ì mhos/cm), has
a DO concentration equal to 7.6 mg/L. From the table
above, you will see that freshwater that is 100% saturated
with oxygen at a temperature of 25 ºC, has a DO
concentration equal to 8.4 mg/L.

Measuring DO

The DO test involves three stages: collecting the
sample; fixing or stabilizing the sample; and titrating the
sample to determine a DO value. Once the water sample
is fixed, contact between the water sample and the
atmosphere will not affect the test result, so it is not
necessary to perform the titration procedure immediately.

Titrating the sample involves the addition of several
chemicals to the fixed sample resulting in a DO value.
Using this method, several samples can be collected,
fixed in the field, and then carried back to a testing station
or laboratory for titration. Fixed samples should be
stored in the dark and away from hot or very cold
temperatures. Titration should be completed no longer
than 4 hours following fixation.

DO Test Procedures

Collecting the Sample

Step 1
Rinse the sample bottles and their caps twice from a
depth of 0.3 meters (1.0 feet). If you are rinsing with
water from a bucket, DO NOT throw the rinse water
back into the bucket. If you are rinsing the bottles and
caps directly from the water body, throw the rinse water
downstream or up on the bank so the rinse water will not
affect the water at your sample location.

Step 2
Holding both bottles in one hand, vertically submerge
them one foot with the mouth of the bottles facing down
(this leaves the bottles full of air until inverted). Turn the
bottles right side up and hold them at the sampling depth

until they are filled (until they stop bubbling). Tap the
sides of the submerged bottles to dislodge any air
bubbles clinging to the insides of them. With both caps
in one hand, invert  and tap the caps to release bubbles.
Cap the bottles under water. If the water is not deep
enough, collect surface water by holding the bottles
slightly submerged facing upstream. Fill the bottles to the
brim and cap them while they are still submerged (see
photo sequence on page 28).

Step 3
Take the bottles out of the water. Turn the bottles upside
down, tap them against the palm of your hand and
examine them carefully to make sure that no air bubbles
are trapped inside. If air bubbles are present in one or
both bottles, pour the water samples downstream or on
the bank and repeat step two until no air can be detected
in either bottle.

SAFETY CHECK:
Put safety goggles and gloves on at this
time and use until the end of the DO
test!

Fixing the Sample

Step 4
Carefully uncap your sample bottles. Add 8 drops of
manganese sulfate solution and 8 drops of alkaline
potassium iodide azide solution to each sample. Hold
the reagent bottles perfectly vertical above the sample
bottle when adding the chemicals to the water. Do not
let the reagent bottles touch the sample at any time. Cap
the bottles. Mix by tightly holding the bottles and gently
inverting them 25 times (do not shake).
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Note:
For demonstration pur-
poses, the sequence is
shown using only one
bottle. When monitor-
ing, the samples should
be collected in both
bottles simultaneously
(see step 2, page 27).

2.1.

3.

5.

4.

6.
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A precipitate will form. Allow the precipitate to settle below the shoulder of
the bottle. Invert the bottles ten more times and allow the precipitate to settle
again below the shoulder of the bottle. You may have to allow up to 2 minutes
for each settling.

REMINDER:
You may want to do other tests while the precipitate is settling.

Step 5
Add 8 drops of sulfuric acid. Hold the reagent bottle perfectly vertical above
the sample bottle when adding the chemical. Cap the bottles and mix the
reagents by gently inverting the bottles for a minimum of three minutes, or until
both the reagent and the precipitate have completely dissolved, whichever is
longer. A clear-yellow to brown-orange color will develop, depending on the
DO content of the sample. A dark yellow-brown color indicates high DO,
while little or no color indicates low DO. Your sample is now fixed.

QC CHECK:
Steps 1-5 are called fixing the sample. After step five, contact between the water sample and air will

not affect the test result.  Fixed samples should be stored in the dark and away
from hot or very cold temperatures.  Once the sample is fixed, the titration
must be completed within 8 hours.

Titrating the Sample

Step 6
Rinse the glass titration vial twice with a small amount of the fixed sample. Pour
20 mL of the fixed solution from the sample bottle into the glass titration vial, filling
so the meniscus (dip in the water) rests on top of the white line, and cap.

QC CHECK:
Use only a small amount of fixed solution in rinsing the
titration vial. You want to leave enough fixed sample to
perform the titration a
second time if necessary.
(See Calculating DO
Level).

Step 7
Fill the titrator with standard sodium thiosulfate solution. Be sure to expel any
air bubbles from the titrator barrel by moving the plunger up and down
repeatedly or by tapping the side of the titrator at the bubble with your finger.
Fill titrator until the tip of the plunger lines up with the 0.0 mark (see photo).
Check to ensure the plunger does not move. Remove the titrator from the
reagent bottle and place into the hole in the cap of the glass titration vial.

QC CHECK:
Because the titrator never comes into contact with any other
reagents, it should not be necessary to rinse the titrator
EXCEPT when your sodium thiosulfate solution has become
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out of date OR if you think your titrator may have become contaminated. In
these cases you should rinse the titrator twice with a small amount of sodium
thiosulfate solution, disposing of the rinse directly into your waste container.

Step 8
Add 1 drop of sodium thiosulfate solution from the titrator to the glass
titration vial; swirl the glass titration vial gently but thoroughly to mix. Add
another drop of the sodium thiosulfate solution and swirl again. Continue this
titration process one drop at a time until the yellow-brown solution in the glass
titration vial turns to a pale yellow color. Uncap the glass titration vial with the
sodium thiosulfate-filled titrator still inserted in the cap of the glass titration
vial. Keep the tip of the titrator suspended over the mouth of the titration vial
(see photo).

Step 9
Add 8 drops of starch solution to the glass titration vial while holding the
reagent bottle vertically. Place the vial cap and titrator back onto the glass vial.
Swirl the titration vial gently but thoroughly (do not shake) to mix. The
solution should almost instantly turn from light yellow to dark blue.

QC CHECK:
The final part of the titration is best conducted against a white background (such as a white sheet of
paper) so that you can clearly see when all the blue color has disappeared.

Step 10
Continue the titration process (described in Step 8) with the remaining sodium thiosulfate until the test solution turns
from blue to clear. Be careful not to add any more sodium thiosulfate than is necessary to turn the sample completely
clear. Be sure to swirl the vial very thoroughly after each drop. A half drop can be added by tapping the vial.

QC CHECK:
If you use 9 mL of sodium thiosulfate and the color is still blue STOP and completely refill your
titrator with additional sodium thiosulfate. Remember to add the 9 mL to the additional amount
of sodium thiosulfate used to complete the DO test.

Step 11
Using the scale on the side of the titrator, count the total number of units to the nearest 0.1 of sodium thiosulfate used
in the titration. Each line on the titrator represents 0.2 mg/L (ppm) of oxygen. That number equals the number of
ppm or mg/L of oxygen dissolved in the water. Record this value in the blank on your Monitoring Form for the 1st
titration.

QC CHECK:
Any remaining sodium thiosulfate in your titrator after each titration should be disposed of by
injecting it into the titration vial or your waste container. Do not put excess back into the sodium
thiosulfate bottle.  Store titrator with plunger pulled away from the tip, or it will stick eventually.

REPEAT STEPS 6-11 ON THE FIXED SAMPLE CONTAINED IN SECOND SAMPLE
BOTTLE. RECORD THIS VALUE IN THE BLANK ON YOUR MONITORING FORM

FOR THE 2ND  TITRATION.
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Calculating Dissolved Oxygen Value

Calculate the average of the two tests, and record the
average (rounded off to the nearest 0.1 mg/L) in the
Dissolved Oxygen blank on the Monitoring Form. If the
values for your titrations differ by more than 0.5 mg/L
oxygen, repeat the titration on one of the sample bottles.
If the range between the two sample bottles is still more
than 0.5 mg/L oxygen, repeat the titration on the
remaining sample bottle. The average of all titrations
within .5 mg/L of each other should then be recorded.

QC CHECK:
If the values are still more than 0.5 mg/
L oxygen apart, Texas Watch suggests
you perform the entire DO test a second
time and record only the second test
result on your Monitoring Form. If this
is not possible, please indicate all four
initial DO values on your Monitoring
Form, but do not average the results.

SAFETY CHECK:
A sealable waste container should be
used for collection of all sample waste.
Safely dispose of all out of date or waste
chemicals by flushing them down a
sanitary sewage system drain with plenty
of water. Do not dispose of chemicals in
a septic waste system, water body, or
onto the ground.

2.14     pH

pH is a measure of how acidic or basic (alkaline) a solution is. In any given solution, some molecules of water break
apart to form H+, hydrogen ions, and OH-, hydroxyl ions. The pH scale shows which ion has the greater
concentration. At a pH 7.0, the concentration of both ions is equal and the water is said to be neutral, neither acidic
nor alkaline. Pure water has a pH of 7.0. When the pH is less than 7.0, there are more hydrogen ions than hydroxyl
ions and the water is said to be acidic. When the pH is greater than 7.0, there are more hydroxyl ions than hydrogen
ions and the water is said to be basic or alkaline. For the majority of streams, ponds, lakes and bays in Texas, the pH
is usually slightly alkaline ranging from 7.0 to 9.0. Many streams and ponds in East Texas are acidic with pH values
as low as 5.5.

pH is defined as the negative logarithm of the hydrogen ion concentration. This means that on the pH scale (0
- 14), the concentration of hydrogen ions does not increase or decrease in a linear fashion. Because the pH scale is
logrithmetic, increases are in powers of 10, and a change in pH value of 1 unit is equivalent to a 10 times increase or
decrease in the acidity or alkalinity of the water. This means pH of 3 is not twice as acidic as a pH of 6; it is 1000 times
as acidic.

Water’s ability to resist changes in pH is its buffering capacity or alkalinity. Buffering materials are added to the
water from the soils, minerals and rocks in the watershed. If a body of water has an abundance of buffering materials,
it is more stable and resistant to changes in pH. The buffering capacity of a water body is critical to aquatic life.
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Record this value as 7.2 mg/L

7.2
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Generally, an aquatic organism’s ability to complete a life
cycle greatly diminishes as pH becomes greater than 9.0
or less than 5.0.

Photosynthesis by aquatic plants also influences pH.
It removes carbon dioxide from the water, which
increases the alkalinity. In especially low-velocity or still
waters with lots of plant life (including planktonic algae),
an increase in pH can be expected during the growing
season or even during warm, sunny afternoons.

The carbon dioxide content of water in rivers and
streams is less likely to change pH, but be aware of other
events in the watershed that may affect pH. Human
activities such as accidental spills, agricultural runoff
(pesticides, fertilizers, animal wastes), and sewer
overflows may also change pH.

The following table shows some pH values of common
substances:

Some pH Values
Of Common Substances

Measuring pH

There are two procedures for determining the value
of pH. One is by the use of a liquid “Wide Range”
indicator and Octo-Slide Viewer. The other is a pH
meter.

QC CHECK:
Remember that the pH scale is
logrithmetic and a change in pH value
of 1 unit is equivalent to a 10 times
increase or decrease in the acidity or
alkalinity of the water.

Wide Range Indicator & Color
Comparator  Viewer

Wide Range pH indicator is a dye that changes color
according to the pH of the solution. The color is then
matched to color standards representing known pH
values using a Color Comparator viewer system. Liquid
Wide Range indicator allows measurement of pH in a
range of 3.0 pH to 10.5 pH.

QC CHECK:
 If the water is strongly colored or
extremely turbid, do not perform this
test.

    Wide Range pH Indictor Test
Procedures

Step 1
Rinse the sample test tube supplied with the pH kit twice
with water from the sample bucket or water body.

Step 2
Fill test tube to the 5 mL line with sample water,
ensuring meniscus rests on top of indicator line.

SAFETY CHECK:
Use your safety goggles and gloves during the remainder
of this test, but remove goggles for color comparison
(Step 5).

Battery acid - 0.3
Lemon juice - 2.1

Vinegar - 3.0
Orange juice - 4.3

Pure rain - 5.8
Milk - 6.9

Blood - 7.5
Seawater - 8.0

Baking soda - 8.3
Ammonia - 11.4

Bleach - 12.7
Lye - 13.6
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Step 3
Add 10 drops of the pH wide range indicator. Cap and gently invert 10 times
(do not shake).

Step 4
Insert the tube in the top of the Color Comparator Viewer.  Remove the blue
cap prior to reading the test result.

Step 5
Hold the Color Comparator Viewer up to a light white background to read.
Make sure you are not looking through tinted glasses or safety goggles. The
pH value is determined by matching the color in the comparator to the sample
tube color. Read the results in pH standard units. Estimate the pH value to the
nearest 0.1 pH unit. Record your results on your Monitoring Form in the pH
box.

QC CHECK:
The key to this test is the color of
the sample, not how dark or light

the sample is. The colors which influence the calibrated
ampules in the color comparator graduate from red
(acidic) to yellow to blue (basic) with green (a more
common color to observe due to its indication of
midrange pH) being a combination of yellow and blue.
If the sample looks green, compare the amount of
yellow in the sample vial with the amount of yellow in
the calibrated ampules.  The more yellow sample will
have the lower pH.  The sample with a darker green
color will actually have more blue added to it.  This
color represents a higher pH value.

SAFETY CHECK:
A sealable waste container should be used for collection of all test samples. Safely dispose of all out
of date or waste chemicals by flushing them down a sanitary sewage system drain with plenty of
water. Do not dispose of chemicals into a septic waste system, water body, or onto the ground.

Using a pH Meter

In using a pH meter the following steps are recommended to get the best results:

Conditioning the pH Meter

Step 1
To condition the meter remove the cap of the pH probe and soak the sensor for at least one half hour in tap water.
Immerse the sensor end up to the indicator line with the meter turned off.
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Step 2
In the bottom of the meter cap, insert a small piece of
cotton moistened with clean or deionized water. The
piece of cotton should not contact the glass probe when
the protective cap is back in place. Check the pH meter
the day before you plan to use it, if the inside of the cap
and cotton are dry, repeat the conditioning procedure.

QC CHECK:
Crystals formed on the electrodes or
dryness in the bottom of the meter’s
protective cap are signs that the pH
probe needs to be conditioned. If the
cotton in the bottom of the meter’s
protective cap is still moist and there
are no crystals formed on the probe,
proceed to “Calibrating the pH
Meter.”

Calibrating the pH Meter

These steps should be performed before pH testing is
performed.

Step 1
Remove the protective cap from your pH meter.

Step 2
Rinse the beaker and meter twice with a small volume of
7.0 pH buffer solution.

Step 3
Put enough buffer solution in the beaker to reach just
below the immersion indicator line of the meter when it
is submerged in the solution. Place the meter in the
solution, but do not immerse the meter above the
indicator line.

Step 4
 Turn the meter on by pressing the ON/OFF button.
Hold the meter one half inch off the bottom of the
beaker and swirl gently. Wait one minute for the display
to stabilize and then check the meter reading. If the
reading is 7.0, rinse the bulb with deionized water, shake
off excess water, and proceed to step 8. If the reading
is not 7.0, proceed to step 5.  Record the value as the
initial reading in the pH calibration log.

Step 5
Begin calibration by pressing the CAL button. The
number displayed should begin flashing and will
approach 7.0. It will rest on a number and stop changing.
The number will continue flashing.

Step 6
Calibrate the meter by pressing the HOLD button. The
reading should immediately change to 7.0.

Step 7
Turn the meter off.

Step 8
Keep the calibration standard for use during a post-test
pH reading after sampling, but make sure the standard
does not become contaminated during the time
between the readings.

pH Meter Test Procedures

Step 1
Remove the meter’s protective cap.

Step 2
Rinse the beaker and meter twice with a small volume of
sample water.

Step 3
Put enough sample water in the beaker to reach just
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below the meter’s immersion level line when it is
submerged in the solution. Place the meter in the
solution, but do not immerse the meter above the
indicator line.

Step 4
Turn the meter on by pressing the ON/OFF button.
Hold the meter one half inch off the bottom of the
beaker and swirl gently. Wait one minute for the display
to stabilize, and then check the reading. Record this
number as your pH in the appropriate space on your
monitoring form. Turn the meter OFF. Place the cap on
the meter.

Step 5
Post calibration check should be completed after you
have sampled your designated monitoring location.
Complete a post calibration check by first rinsing the
probe in distilled or deionized water and then placing it
in a beaker with the same standard used for conductivity
calibration.  Allow the reading to stabilize and then
record it in the “Post Calibration” blank in the calibration
log on your data sheet.  DO NOT CALIBRATE
THE METER AT THIS TIME.   If the value is not
within 0.2 of the standard value, the pH reading may not
be accurate and representative. Please note this on the
data sheet and be sure to change the batteries before your
next sampling.

Note:  After post-test, dispose of standard solution by
rinsing it down the drain with plenty of water.

Maintenance of the pH Meter

After each use, rinse your pH meter with deionized
water, distilled water, or tap water if the others are not
available. When storing the pH meter, it is
recommended that you wet the cotton in the base of the
cap with tap or distilled water, and then replace the cap
firmly. This retards leakage from the reference electrode
and prolongs the useful life of the pH meter.

Note: Large differences in readings of pH (0.5 pH)
could be due to dry electrode or run-down batteries. To
improve performance leave pH meter up to immersion
level in tap water for a few minutes at least once a week.
To change batteries, open the cover at the top of the
meter and replace batteries.

2.15  Conductivity and
        Salinity

There are several terms used for describing
inorganic materials in water: conductivity, dissolved
solids, total dissolved solids, salinity, salt concentration,
specific conductance, and resistivity. Although they are
read in different measurements, their values can be
converted and related to each other. The term salinity is
typically used as an indication of how salty the water is
in bays and estuaries. Strictly speaking, salinity describes
the relative amounts of certain salts, especially chloride,
that is in the same ratio to each other as they occur in
seawater.

There are a wide variety of inorganic substances or
dissolved solids like sodium, chloride, sulfate, calcium,
bicarbonate, nitrates, phosphates, iron, magnesium, etc.
in water solutions. All of these materials at certain
concentrations are essential for life and all have the ability
to carry an electrical current. These substances affect the
flow of materials in and out of the cells of organisms
living in the water and they may also be used as energy
sources for certain organisms. They also serve as the
parts of molecules necessary for building new cells.

In very general terms, water with high
concentrations of dissolved solids (such as seawater) is
considered salty and has a high level of conductivity.
Water with low concentrations of dissolved solids is
considered fresh. Most fish, plants and other organisms
are adapted to living in waters with a particular salt
concentration range. For this reason we would never
expect to catch a largemouth bass in the Gulf of Mexico,
and, on the other hand, we would not expect to see a red
snapper in the Brazos River. Inorganic materials in water
are generally determined by the geology of the
watershed. For example, if the soil and rock formations
are composed of limestone, water draining this
watershed will probably be high in calcium, magnesium
and carbonate, the common constituents of limestone.

Fluctuating levels of dissolved solids and
conductivity can be indicators of pollution from a
number of activities. Examples of these activities
include: wastewater discharges that may be high in salts;
brine waters from oil production activities; irrigation;
removal of vegetation shading a stream and causing
increased evaporation; overuse of fertilizers; or the
spreading of road salt during icy conditions.

Salt pollution is a problem because it can cause the
salt levels of drinking water supplies to rise above
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recommended levels for human consumption. In some
areas, it can cause rivers or streams to become unsuitable
for agricultural irrigation or industrial use. Increasing
levels might also impair aquatic life in ways that are
difficult to determine.

Measuring Conductivity

Conductivity is a measure of the ability of water to
pass an electrical current and is affected by the presence
of dissolved solids. Dissolved substances in water
dissociate into ions with the ability to conduct electrical
current. As level of total dissolved solids (TDS) rises, the
conductivity will also increase.

Conductivity is measured in micromhos per
centimeter (µmhos/cm) or microsiemens per
centimeter (µmS/cm). Micromhos (µmhos) and
microsiemens (µmS) are equivalent units of measure,
and can be used interchangeably. Distilled water has a
conductivity in the range of 0.5 to 3 µmhos/cm.

Conductivity (or total dissolved solids) can be
recorded using the TDS Testr 3 or 4. Which meter you
use depends on the type of water you are sampling. As
a rule of thumb, most freshwater measurements are
best made with a TDS Testr 3 (or equivalent) low
conductivity range meter that measures from 0 to 1990
µmhos/cm. For measuring in bays, estuaries, and
certain areas where ground water is particularly high in
dissolved solids (far north and west Texas) a TDS Testr
4 with a range of 0 to 19.90 ppt will be necessary. The
salinity of bay and estuary waters can also be measured
using the hydrometer. Procedures for using a
hydrometer follow the procedures for the conductivity
meter.

Conductivity Meter Calibration

Monitors may use one of two methods for
calibrating the conductivity meter.  In the first method,
the monitor records the temperature of the conductivity
standard during calibration to ensure the standard has
not been exposed to temperature extremes.  In the
second method, the monitor performs a post-
calibration of the meter without recording the
temperature of the conductivity standard.  Both
methods adequately ensure the validity of the
measurement, and this topic is covered in every training.
Contact your partner or Texas Watch if you are unsure
of which method to perform.

Calibration is performed using a standard solution
consisting of potassium chloride or sodium chloride
mixed with deionized water.   It is not toxic or hazardous.
The meter should be calibrated to the nearest 0.10.  For
both calibration methods mentioned above, the
temperature of the conductivity standard solution
should be stable. For this reason, it is recommended the
calibration and post-calibration be performed in your
house or lab at room temperature. Storing the standard
in the trunk of a car or in a garage can interfere with
proper pre and post-calibrations, thus resulting in
unreliable measurements.

QC CHECK:
Conductivity calibration can be
performed up to 24 hours in advance
of the sampling event, but it is
recommended that this procedure be
performed immediately before going
into the field.

Step 1
Remove the protective cap from your conductivity
meter.

Step 2
Rinse the beaker (and thermometer if performing the
calibration method involving temperature) and meter’s
probe twice with a small (1.5 oz) volume of conductivity
standard.
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Step 9
If the conductivity meter is not reading the same value as the
standard solution, adjust the meter using the screwdriver
provided in the kit. The calibration screw is located on the
back of the meter. When adjusting, be careful not to
dislodge the screw. Remember to make sure the meter is
at least one centimeter above the bottom of the cup and that
there are no bubbles on the bottom of the meter. The meter
should be calibrated to read the same as the value of the
standard solution to the nearest  10. The final meter reading
should be recorded in the calibration box under the column
entitled, “Meter Adjusted To.”

Step 10
Turn the meter off and remove from the solution. Shake
the excess standard solution from the meter, rinse with
distilled or deionized water, and replace the cap.
Periodically soak or swab probes with alcohol.

Step 11
If using the post-calibration method, keep the
calibration standard for use during a post-test
conductivity reading after sampling.  Ensure the
standard does not become contaminated between the
readings.

Conductivity Test Procedures

Step 1
Remove the cap from the meter and rinse the sample
beaker and the meter twice with the water from the same
location and depth as the water to be sampled. Throw
the rinse water downstream or up on the shore to avoid
affecting your sample.

Step 2
Collect the sample and place the meter in the beaker,
being careful not to immerse below the meter’s
immersion indicator line. Check the bottom of the meter
to make sure there is not an air bubble trapped on the
bottom.

Step 3
Turn the meter on and wait 2 minutes and read the meter
display. Make sure the beaker with sample and meter are
out of direct sunlight and protected from rapid
temperature changes. Remember that the meter must be
at least one centimeter above the bottom and not
touching the sides of the beaker when you make your
reading.

Step 3
Dip the meter in conductivity standard solution to a
point just below the meter’s immersion indicator line.

QC CHECK:
 Some conductivity meters are not
waterproof or even water resistant. Be
very careful to protect against
moisture, especially during damp
conditions. Meters will not work
properly if moisture gets inside.

Step 4
Stir gently and check to make sure there are no small air
bubbles trapped on the bottom of the probe. If there are
air bubbles, they can be removed by tapping the bottom
of the probe against the side of the beaker while the
bottom of the probe is under water.

Step 5
Turn the meter on.

Step 6
When the conductivity meter is first placed into the
solution, the readings might initially increase or decrease
as the meter reacts to the temperature difference
between the meter and the calibration solution. Wait 2
minutes to allow the temperature sensor to fully
compensate for this difference.

QC CHECK:
Your meter reading will not be accurate
if your meter is resting on the bottom or
the sides of the beaker. Whenever
calibrating or reading the meter make
sure that it is always at least one
centimeter (½ inch) above the bottom of
the beaker.

Step 7
If applicable, record the thermometer’s temperature
after 1.5 minutes in the Calibration box and remove it
from the beaker.  Record the value of your conductivity
standard in the Calibration box under the column
entitled “Standard Value.”

Step 8
After two minutes, read and record the meter reading in
the Calibration box under the column entitled, “Initial
Meter Reading.”
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Step 4
Record the meter reading in the “Conductivity” box on
the Monitoring Form.  Rinse the meter with deionized
water, wipe meter dry, and return to kit.

Step 5
Post-calibration check should be completed after you
have sampled your designated monitoring location as
soon as possible and within 24 hours of your original
calibration.  Complete a post-calibration check by first
rinsing the probe in deionized water and then placing it
in a beaker with the same standard used for conductivity
calibration.  Allow the reading to stabilize and then
record it in the “Post-Calibration” box in the calibration
log on your data sheet.  DO NOT CALIBRATE
THE METER AT THIS TIME .  If the reading is
greater than 30 µmohs/cm from the conductivity
standard value, the conductivity sample value may not be
accurate and representative.

Note:  After post-calibration, dispose of standard
solution by rinsing down the drain with plenty of water.

Measuring Salinity

The salinity of water is determined by measuring
specific gravity with a hydrometer, correcting for
temperature, and converting specific gravity to salinity
by means of a table of corresponding densities and
salinities.

Hydrometer Test Procedure

Step 1
Rinse the graduated cylinder, thermometer and
hydrometer twice with the water to be tested.

Step 2
Fill the graduated cylinder with water to be tested.

Step 3
Hang the thermometer in the cylinder.

Step 4
Lower the hydrometer into the cylinder. Make sure the
hydrometer is not touching the sides of the cylinder, and
allow it to stop moving.

Step 5
Wait two minutes.  Read and record temperature in the
graduated cylinder on the Monitoring Form.

Step 6
Read and record specific gravity to the fourth decimal
place on the Monitoring Form. The correct reading is at
the water level (at the bottom of the meniscus). Be sure
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your eyes are at the same level as the water inside the cylinder
since looking up or down from an angle can give an incorrect
reading.

Step 7
Subtract 0.0010 from the initial hydrometer reading. This
subtraction corrects the reading to the standard used by the
Coast and Geodetic Survey.

Step 8
Use Table 210.I (refer to page 40 and 41) values for
converting hydrometer readings at certain temperatures to
density at 15 ºC to determine the actual density of the sample
(APHA, 1985).

EXAMPLE:
Initial hydrometer reading is 1.0270 and water temperature in
the graduated cylinder is 25 ºC. Subtract 0.0010 from the
hydrometer reading. Locate corrected density of 1.0260 on
the left hand column (Table 210.I - refer to page 38 and 39).
Follow across horizontally until coming to 25 ºC column.
Note the number 24. This is the temperature correction
factor. The temperature correction factor is added to the last
two digits (third and fourth decimal places) of the corrected
density reading:

QC CHECK:
Positive numbers are added; negative numbers are subtracted; when water temperature is 15 ºC,
no correction is necessary.

Step 9
Now turn to Table 210.II: Corresponding densities and salinities (refer to page 42). Locate the corrected density
(1.0284) in the appropriate density column. The corresponding salinity value of 38.1 ppt is located to the right of
the density value. Record the salinity value in the “Salinity” box on the Monitoring Form.
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1.0270

1.0200

1.0100

1.0300

1.0270 Initial Density
- .0010 Coast and Geodetic Survey Correction
1.0260 Corrected Reading
+     24 Temperature Correction Factor
1.0284 Corrected Density
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