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SAFETY FIRST
(Please take time to read this section)

GENERAL PRECAUTIONS

* Store all chemical test kits in a cool dry place well out of the reach of children and pets.

*  Read all instructions in this manual to familiarize yourself with the test procedures before you
begin.

*  In the event of an accident or suspected poisoning, dial the Poison Control Center Number
listed on the inside cover of your telephone directory.  LaMotte Chemical Products is listed
with POISINDIX, a computerized poison control information system available to all local
poison control centers. Stay calm and be prepared to give the name of the reagent in question
and the LaMotte code number shown on the labels of the bottles of chemical we give you..

PROTECT YOURSELF

Use proper techniques and follow the instructions in this Manual.

*  Always wear the safety eye glasses provided to you when handling chemical
reagents.  Do not test without eye protection, so, if you break or lose your safety glasses,
replacement glasses of the type provided are available at low cost at Home Depot, Ace
Hardware or similar stores.

*  Wear proper clothing that covers your body when handling all chemical reagents.  Do not
wear shorts, sandals, tank tops or other similar clothing when handling chemicals.

* Avoid contact between any reagent chemical and skin, nose, eyes and mouth.  To protect your
skin, wear disposable latex (or similar vinyl) gloves while doing your testing.  These are not
provided, but are readily available in bulk at low cost from WalMart or Walgreen’s or other
pharmacy.

*  If you spill any chemical reagents on your skin, wash with liberal amounts of water.  If you
spill anything in your eyes, use your distilled water bottle (always kept full) to wash it out
thoroughly and completely.  Get prompt medical attention if you get anything in your eyes.

*  Do not handle foodstuffs or eat while handling chemical reagents.

*  Use the bottle and test tube caps provided, not your fingers, to cover the bottles or test tubes
during shaking or mixing.  Hold caps on when shaking bottles.
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*  Wipe up any chemical reagent spills, liquid or powder immediately with a wet sponge, then
dry.  Have paper or old towels handy to dry spills.

*  Wash hands with soap and water thoroughly after completing tests.

*  Open and use all chemical reagents, one at a time. Tightly close all reagent containers
immediately after use.  Do not interchange caps from different reagent containers.

*  Thoroughly rinse test tubes with distilled water and dry the outside of the tubes.

*  Avoid prolonged exposure of reagent chemicals and equipment to direct sunlight and
temperature extremes.

*  If you have any questions about the precautionary information call the program director at the
MRC at 321-504-4500 or e-mail to: council@mrcirl.orgcouncil@mrcirl.org.

* When testing on or alongside the lagoon, the sun can be very strong due to reflection from the
water.  Be sure to wear sunscreen to avoid sunburn and protect your skin from the harmful
effects of solar radiation.
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INTRODUCTION
The Indian River Lagoon, stretching 155 miles from Ponce Inlet to Jupiter Inlet, is one of the
most diverse estuaries in North America.  It is home to more than 4,000 plant and animal species
and one-third of the manatee population in the United States.  The natural beauty of the Indian
River resulted in the lagoon being designated an "estuary of national significance" in 1989.

The Indian River Lagoon region is also one of the fastest growing areas in Florida in terms of
human development.  This rapid growth has resulted in increased urban and agricultural runoff
resulting in degradation of water quality within the lagoon.  This decline in water quality has led
to a corresponding decline in habitat for species living in the lagoon.

The Indian River Lagoon National Estuary Program (IRLNEP) was convened in 1990 to address
the water quality issues emerging from these significant development pressures.  The program
was sponsored by the United States Environmental Protection Agency (US EPA) and the St.
Johns River Water Management District (SJRWMD).  The goal for the IRLNEP is to develop a
broad based consensus for restoring, enhancing and protecting the resources of the Indian River
Lagoon.  In 1996, with the completion of the Indian River Lagoon Comprehensive Conservation
and Management Plan (IRLCCMP), the initial planning phase of the IRLNEP was completed.
The task of implementing the actions within the IRLCCMP has passed to the Indian River
Lagoon Program (IRLP) a combination of the IRLNEP and the Indian River Lagoon Surface
Water Improvement and Management (IRL-SWIM) programs.  The IRLP is sponsored primarily
by the St. Johns River Water Management District.  Citizen involvement and participation has
been and will remain an important part of this consensus building procedure.

The Indian River Lagoonwatch is part of an overall approach to assess trends and changes in
the water quality of the Indian River Lagoon.  The program was established in 1989 by the
Marine Resources Council, in cooperation of the Florida Department of Environmental
Regulation (now the Florida Department of Environmental Protection (FL DEP)). The primary
goal is to provide the agencies involved in regulating the lagoon with data of known quality for
determining long-term seasonal and temporal trends in water quality.  The data augment existing
“official” monitoring programs by providing data from remote geographic areas of the lagoon
and from selected tributaries not routinely monitored.  Volunteers also provide more frequent
sampling of a larger number of stations to establish response and lag times or to capture short-
lived events such as storms.  Regulatory changes are currently being imposed to reduce storm
water runoff and eliminate sewage discharges to the Indian River Lagoon. Volunteer monitors
can document the affect of these changes on the water quality.  In addition, a program utilizing
citizen volunteers can increase public awareness of water quality problems and aid the general
public in gaining knowledge of how water quality problems are identified and addressed.

It is firmly believed that properly trained citizen volunteers can obtain water quality data that is as
accurate and precise as that provided by professional organizations.  We also believe that the
volunteer monitors will be limited only by the analytical methodology available to them.  The
Marine Resources Council is dedicated to the success of the Indian River Lagoonwatch.  Every
effort is made to ensure the sound quality of the data by use of proper analytical procedures as
outlined in this manual.
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WHY LAGOONWATCH PERFORMS THE
FOLLOWING TESTS

AND WHAT THEY CAN TELL YOU

1.  Temperature
2.  Salinity
3.  Dissolved Oxygen
4.  Water Clarity
5.  pH

TEMPERATURE

Temperature is one of the more important parameters to be considered when examining water
quality.  Many biological, physical and chemical parameters are dependent on temperature and it
can dramatically affect the rates of chemical and biological reactions.  Some of the more common
things which temperature can have an affect upon are: the solubility of chemical compounds in
water, the distribution and abundance of organisms, the rate of growth of  biological organisms,
water density, mixing of water of different densities and current movements.  The amount of
oxygen that can dissolve in water is dependent upon temperature.  The solubility of oxygen
decreases as the temperature of the water increases.  Temperature, specific gravity, and salinity
are also intimately interrelated.  For a body of water of given salinity, as the temperature of the
water decreases, the specific gravity will increase and the water becomes more dense.
Conversely, as the water warms up, the water will expand and the specific gravity will decrease.
This can be an important consideration in evaluating the mixing of waters of different densities.
Some of these affects are critical in the Indian River Lagoon, others less so.

Water temperatures are higher during the summer than winter due to both higher air temperatures
and more direct sunlight warming the water.  The Indian River Lagoon is generally shallow
(about 5 ft on average).  Its capacity to store heat over time, therefore, is relatively small.  The
water temperature of the lagoon will rise sharply during the summer and decrease markedly
during the winter.  This contrasts with the affect of summer and winter surface temperatures on
the ocean.  During summer, in deeper ocean waters, water below the surface and away from
direct sunlight tends to be colder than water at the surface.  This causes a density difference that
restricts mixing of water at the surface with water below the surface.  As sunlight diminishes
during winter and fall, the surface water becomes colder and denser and begins to sink.  This
temperature induced mixing action brings nutrients from the deeper water to the surface and
makes them available to phytoplankton and other organisms living near the surface.  This
process, critical to ocean life, is unimportant in the Indian River Lagoon.  Wind action serves as
the most important mixing phenomenon in the lagoon, because it is so shallow.  As a
consequence, temperatures at the surface and at the bottom tend to be very similar.  However, the
variance from winter to summer has a profound affect on biological processes in the lagoon.
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Temperature is reported using the Celsius scale (C) in which the freezing point of water is 0 C
and the boiling point is 100 C.  Table 1.1 shows some temperatures in C along with the
equivalent temperatures in  F.

Table 1.1

Temperature Conversions for Degrees Celsius
 to Degrees Fahrenheit

C F C  F

   0.0 32.0 20.0 68.0
1.0 33.8 21.0 69.9

   2.0 35.6 22.0 71.6
   3.0 37.4 23.0 73.4
 4.0 39.2 24.0 75.2
5.0 41.0 25.0 77.0

   6.0 42.8 26.0 78.8
   7.0 44.6 27.0 80.6
   8.0 46.4 28.0 82.4
   9.0 48.2 29.0 84.3
 10.0 50.0 30.0 86.0
 11.0 51.8 31.0 89.6
 13.0 55.4 33.0 91.4
 14.0 57.2 34.0 93.2
 15.0 59.0 35.0 95.0
 16.0 60.8 36.0 96.8
 17.0 62.6 37.0 98.6
 18.0 64.4 38.0 100.4
 19.0 66.2 39.0 102.2

To Convert:

C to F  =   C x 9/5 + 32

F  to C =   (F - 32) x  5/9

2.  SALINITY

Salinity is the concentration of salt dissolved in water.  It is normally expressed in parts per
thousand or the grams of salt per 1000 grams of water sample (ppt, o/oo).  In a water body
influenced by the ocean, such as the Indian River Lagoon, most of the dissolved salt in the water
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is due to only a handful of components.  Components that make up most of the dissolved salt in
sea water and their average concentration in the ocean are listed in Table 2.1.

Table 2.1
Average concentration of the major ions,

which compose the dissolved salts in sea water

(Concentrations in grams/1000 grams or ppt)
____________________________________
Chloride (Cl-) 19.35
Sodium (Na+) 10.76
Magnesium (Mg2+)   1.29
Sulfate  (SO42-)   2.71

Calcium  (Ca2+)   0.41
Bicarbonate (HCO3-)   0.14

Potassium  (K+)   0.40
_____________________________________

An important characteristic of sea water is the property of "Constant Composition."  This means
that the ratio of the concentration of these major components is constant and is the same
everywhere in the ocean.  The salinity of the water may increase or decrease due to the loss or
gain of water from evaporation, rainfall, freezing, melting or other processes.  During a rainstorm,
freshwater will dilute the concentration of these components and the salinity decreases.  If water
evaporates, these components are left behind, causing the salinity of the remaining water to
increase.

Freshwater contains few salts and thus has low salinity.  Drinking water has a Florida DEP limit
of sodium chloride salinity of less that 0.5 ppt (410 ppm)  Sea water, on the other hand, has an
average salinity of 35 ppt (equivalent to about 5 oz. of salt in 1 gallon of water).  The Indian River
Lagoon is a site of mixing for freshwater and sea water.  Since sea water enters the Indian River
Lagoon at the inlets, the salinity is highest at those points and decreases as one moves away from
the inlets toward the freshwater inputs. The salinity of the lagoon will thus normally vary between
0 and 35 ppt.  Since sea water has an average salinity of 35 ppt, on a given day in the lagoon, it is
possible to measure a salinity greater than 35.  This is because, in some areas, evaporation is a
major controlling force for salinity.  There is also a trend of increasing salinity at times of the year
when little or no rainfall is occurring.   One important aspect of salinity is the density difference it
causes.  Sea water has a higher density than fresh water due to the dissolved salt.  Near the mouth
of tributaries, such as the Sebastian River, the lighter fresh water of the river will remain at the
surface and flow right over the top of the denser saline water, which tends to remain near the river
bottom.  These waters will ultimately mix, but where that mixing occurs will depend on tides,
winds and the volume of freshwater.  Immediately after heavy rainstorms, the head of freshwater
will push further out into the lagoon and can cause decreases in the overall salinity in the lagoon.
The intrusion of saline water into flowing tributaries results in the formation of what if referred to
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as a saline wedge.  This means that the top edge of the non-mixed saline water (the halocline)
descends at an angle towards the bottom from the mouth of a tributary to areas upstream.

Probably the most important aspect of salinity with regards to water quality is its affect on
aquatic organisms inhabiting the Indian River Lagoon.  Salinity changes can affect the well being
and distribution of biological populations.  Large freshwater inputs, particularly after rainstorms,
can severely hurt clam populations, causing clams to die as well as having adverse affects on
growth and spawning.  This can cause a severe impact on the clam industry in the Indian River
Lagoon.

3.  DISSOLVED OXYGEN

Dissolved oxygen (DO) is one of the most important indicators of water quality.  It is essential
for the survival of fish and other aquatic organisms that inhabit the Indian River Lagoon.  Oxygen
dissolves in surface water due to the aerating action of winds.  Oxygen may also be introduced
into the water as a by-product of plant photosynthesis.  When levels of dissolved oxygen become
too low, fish and many other aquatic organisms cannot survive.

The dissolved oxygen test tells how much oxygen is dissolved in the water.  However, it does not
tell you how much oxygen the water is capable of dissolving at the temperature at which it was
measured.  When water dissolves all of the oxygen it is capable of holding at a given temperature,
the water is said to be 100% saturated.  The colder the water is, the greater the amount of oxygen
the water can hold.  As the water becomes warmer, less oxygen can dissolve in the water.
Salinity is also an important factor in determining the amount of oxygen that a body of water can
hold.  As the amount of dissolved salt in water increases, the amount of oxygen the water can
hold decreases.  Conversely, as the water becomes more fresh (has lower salinity), more oxygen
can be dissolved.  Table 3.1 shows these relationships at various temperatures and salinity.

Oxygen levels may be reduced because the water becomes warm or because there are too many
bacteria or algae in the water.  Reduced dissolved oxygen levels are a recurring problem in the
Indian River Lagoon.  Excessive amounts of nutrients from septic systems or fertilizer are
introduced to the lagoon by non-point source septic tank effluent and storm water runoff.  This
can result in an excessive growth of algae.  After the algae complete their life cycle and die,
bacteria consume the dead algae.  During this decay process, the bacteria also consume the
oxygen dissolved in the water.  This consumption of oxygen by bacteria can lead to decreases in
levels of dissolved oxygen and in some cases can completely strip the water of all dissolved
oxygen.  This process is termed "eutrophication".  This decrease in dissolved oxygen can cause
fish kills and death to other aquatic organisms and can cause bad odors; for example, the sulfide
odor typical of many areas of the Indian River Lagoon at certain times of the year.

As discussed, the amount of dissolved oxygen can vary greatly depending on water conditions
and aquatic processes.  Super saturated levels of dissolved oxygen can also occur, but also
should be rechecked.  Conditions of high wind or conditions contributing to large levels of live
plant matter can create super-saturated levels of dissolved oxygen.
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Table 3.1
Solubility of oxygen in water at different salinities1

Oxygen Solubility 2  (mg/l)
(Salinity in parts per thousand)

Temp °C    0 ppt 9.0 ppt 18.1 ppt 27.1 ppt 36.1 ppt

  0 14.6 13.7 12.9 12.1 11.4
  1 14.2 13.4 12.5 11.8 11.1
  2 13.8 13.0 12.2 11.5 10.8
  3 13.4 12.7 11.9 11.2 10.5
  4 13.1 12.3 11.6 10.9 10.3
  5 12.8 12.0 11.3 10.7 10.0
  6 12.4 11.7 11.0 10.4   9.8
  7 12.1 11.4 10.8 10.2   9.6
  8 11.8 11.2 10.5   9.9   9.4
  9 11.6 10.9 10.3   9.7   9.2
10 11.3 10.7 10.1   9.5   9.0
11 11.0 10.4   9.8   9.3   8.8
12 10.8 10.2   9.6   9.1   8.6
13 10.5 10.0   9.4   9.0   8.4
14 10.3   9.7   9.2   8.7   8.2
15 10.1   9.5   9.0   8.5   8.1
16  9.9   9.3   8.8   8.4   7.9
17  9.7   9.2   8.7   8.2   7.8
18  9.5   9.0   8.5   8.0   7.6
19  9.3   8.8   8.3   7.9   7.5
20  9.1   8.6   8.2   7.7   7.3
21  8.9   8.5   8.0   7.6   7.2
22  8.7   8.3   7.9   7.5   7.1
23  8.6   8.1   7.7   7.3   7.0
24  8.4   8.0   7.6   7.2   6.8
25  8.3   7.9   7.5   7.1   6.7
26  8.1   7.7   7.3   7.0   6.6
27  8.0   7.6   7.2   6.8   6.5
28  7.8   7.4   7.1   6.7   6.4
29  7.7   7.3   7.0   6.6   6.3
30  7.6   7.2   6.8   6.5   6.2
31  7.4   7.1   6.7   6.4   6.1
32  7.3   7.0   6.6   6.3   6.0
33  7.2   6.8   6.5   6.2   5.9
34  7.1   6.7   6.4   6.1   5.8

                                                  
1Adapted from Standard Methods for the Examination of Water and Wastewater, 16th edition,
American Public Health Association, 1985.

2100% Saturation.
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4.  WATER CLARITY

Water clarity is influenced by material that becomes mixed or suspended in water will cause the
water to become more turbid and reduce the clarity of the water.  As the water clarity decreases,
light will not be able to penetrate as far below the water's surface.  Many factors can contribute to
decreasing water clarity.  During periods of high rain and heavy runoff, silt and sand washed
from streets, yards, and construction sites can be carried to the Indian River Lagoon, decreasing
water clarity.  In shallow areas, winds and boat activity may stir up bottom sediments,
contributing to decreased water clarity.

Decreases in water clarity can have a profound affect on penetration of sunlight below the surface
of the water.  Plants need sunlight in order for photosynthesis to occur.  Those plants, which live
on the bottom, principally sea grasses, can be particularly affected by reduced penetration of
sunlight.  If light levels become too low, photosynthesis may stop altogether and the plants will
die.  This has been a severe problem in many areas of the Indian River Lagoon where decreases
in water clarity have completely cut off sunlight to some sea grass beds, causing them to die.

Large amounts of suspended material can also affect other aquatic organisms.  Aquatic plants,
such as sea grass, produce oxygen for fish and other aquatic life, as well as provide food, shelter,
nurseries and habitat.  Less sea grass, in turn, means less habitat for other organisms such as fish
and shellfish.  Large amounts of suspended matter can also clog the gills of fish and shellfish and
can potentially kill them directly.  The suspended matter also provides a substrate on which
micro-organisms can grow.  Fish may have trouble finding food in highly turbid water.  However,
high turbidity may make it easier for smaller fish to hide from predators.

The Secchi disk provides a convenient method for measuring the penetration of light below the
surface of the water and thus the limit of visibility of the water.  The Secchi disk usually has
alternating black and white painted quadrants with a premeasured line attached.  The disk is
lowered into the water until it can no longer be seen by an observer at the surface and/or the
black can no longer be distinguished from the white.  This depth is known as the Secchi disk
transparency.  As the amount of suspended matter in the water decreases, the deeper you will be
able to lower the Secchi disk before it is no longer visible.  Shallow Secchi disk readings will
occur at times when large amounts of suspended matter are present.

Figure 4.1
Secchi Disk
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5.  pH

How acidic or alkaline (basic) a water sample is can be determined by a measurement of the
water's pH.  When an acid dissolves in water, it releases positively charged hydrogen ions.  pH is
defined as the negative logarithm of the concentration of these hydrogen ions in the water.  It’s
actually easy, the scale runs from 1 to 14.  Pure water is said to be neutral and has a pH of 7.0.
Because pH is a negative logarithm, two things result.  First, a lower pH means more acid is
dissolved in that water sample.  Thus, a pH value less than 7 indicates the water sample is acidic,
while a pH greater than 7 means the water has excess alkali (base) dissolved in it.  Second, pH
changes as a power of 10.  A water sample with a pH of 3 is ten times more acidic than a water
sample with a pH of 4.  A sample with a pH of 3 has 1000 times more acid than a water sample
with a pH of 6 (not just twice as much acid).

pH is an important water quality parameter.  The pH affects the solubility of minerals in water.
Human activities including chemical spills, agricultural runoff, sewage effluent and soil leaching
can all affect the pH of the water.  The solubility of trace metals, some of which can be toxic, are
affected by changes in pH, generally becoming more soluble as the pH decreases.

The buffering capacity of water or its ability to resist changes in pH is critical to aquatic life.  The
ability of aquatic organisms to survive greatly diminishes as the pH falls below 5 or increases
above 9.  Fluctuations in pH can also have adverse affects on other organisms.  As the pH
decreases to 6 or less, reductions in species numbers can occur and the ability to reproduce can
be adversely affected.  When the pH drops to 5 or less, species numbers and diversity will be
significantly reduced with some species of fish suffering large mortalities.  Below a pH of 4, most
species of fish are totally eliminated.

The pH in freshwater portions of the Indian River Lagoon where the water is not substantially
buffered, the pH may sometimes be as low as 6.  In the higher salinity areas of the lagoon where
the water is buffered because of the influence of sea water, the pH will be higher with values of
around 8.
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Figure 5.1

The pH of some common substances.  The most acidic rain recorded in the United
States is more acidic than lemon juice or vinegar.  (Source:  Chemical and

Engineering News, American Chemical Society, September 14, 1981.)
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EQUIPMENT LIST

The following equipment is provided to each volunteer citizen monitor and includes everything
that is needed to perform the water quality tests described in this manual.

MRC will supply (and replenish)

Plastic bucket containing:

MRC training video tape

Binder with Instruction  Manual (with sample e-mail data report included) and samples of local
data sheets

Safety glasses

Armored thermometer

Distilled water squeeze bottle for washing equipment

Secchi disk with pre-measured line attached

Test tube brush

Universal all-in-one test kit for measuring dissolved oxygen, salinity and pH

Included in the kits are also:

Plastic droppers

Stainless steel wire stuck plunger remover

Three extra plungers which fit the dissolved oxygen (red) and salinity (yellow) titration syringes

One extra red marked dissolved oxygen 1.0 ml titration syringe and one extra yellow marked 1.0
ml salinity titration syringe.

2 extra 0.5 ml (50 unit) water sampling plastic syringes for the salinity test

Silicone Grease for greasing syringe plungers

As needed, you will have to supply:

Disposable latex (or vinyl) gloves (WalMart or Walgreen’s or other pharmacy)

Replacement Safety Glasses (if yours are damaged or broken)(any hardware store)

Paper towels and pipe cleaners (for cleaning titrator syringes)

Bon Ami brand cleanser (for cleaning test tubes as required)

Zephyrhills Brand or Publix Brand Distilled water
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TESTING PROCEDURE SUMMARY

Procedure at the Beginning of the Project

Step 1 Choose a regular sampling day.

Step 2 Characterize your site.

Procedure at the Water's Edge

Step 3 Fill out your local data sheet with your name, the date, the time, and your site
number.

Step 4 Record the air temperature by placing the thermometer away from the direct sun
and allowing it to equilibrate for 3-5 minutes.

Step 5 Measure the Secchi Depth and then the water depth.

Step 6 Carefully collect a minimally disturbed water sample after rinsing the collector
bucket twice.

Step 7 Record the water temperature by placing the thermometer in the collector bucket
and allowing it to equilibrate for 3-5 minutes.

Step 8 Begin the dissolved oxygen test (red color code) by carefully rinsing the DO
bottles twice with the water to be analyzed and then adding the reagents until the
sample is "fixed" (at end of 8.5).

Step 10 Measure the salinity using the salinity test kit (yellow color code).

Step 9 Complete the dissolved oxygen test.

Step 11 Determine the pH (blue color code).

Step 12 Complete the local data sheet and clean your equipment rinsing well with
distilled water.

Step 13 E-mail data to MRC and print out a copy for your records.
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TESTING PROCEDURE

PROCEDURE AT THE BEGINNING OF THE PROJECT

Step 1.  Choose a Regular Sampling Day and Time of Day

Choose a regular day of the week and time of day for sampling that is convenient to you.
Samples should be taken at regular weekly intervals, since evenly spaced samples give a
more accurate picture of water conditions throughout the year.  It may not always be
possible to sample on the same day each week.  Therefore, try to sample within 1 day
(either side) of your regular day, and try to space the samples 5-9 days apart.  It is
important to sample at the same time of day each week, even if the day must occasionally
vary.

Step 2.  Characterize Your Site

Describe your site in detail.  You are encouraged to take photographs.  This will enable
you to note and describe any changes in the area later on, such as storm erosion,
construction changes, etc.

PROCEDURE AT THE WATER'S EDGE

Step 3.  Filling Out the Data Reporting Form

It is important to record your data as you generate it and on a standardized form.  Use a
form provided to you in your binder for that purpose (make copies as required).  It is
always important to have more than one copy at home.

You will be e-mailing your data results to the MRC.  A standardized format for that is
shown on the last page on this manual.  It is not essential that it look exactly like the
sample, but the order of the data is important for our data entry purposes.   If you send
more than one week’s worth of data, DO NOT put the data side by side as the e-mail
software we currently use mixes it up and makes it VERY hard to decipher.

First, fill out the preliminary sections of the data sheet, i.e. name, site number, general
observations, etc.

Always record the test results as you go along.  Do not rely on your memory.

Section 1 of this Manual "Why The Lagoonwatch Performs The Following Tests And
What They Can Tell You", gives you information about the measurements and why they
are important.  Familiarize yourself with this information so that taking the measurements
and the entire project will have added meaning to you.  Also, you may be able to identify
unusual readings immediately.  Any unusual reading or any that are out of the typical
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ranges for a season or area should be re-measured.  The unusual reading may be suspect,
but may be correct.  If the unusual reading is confirmed by the second reading, then
record the reading and make a note in the comment section that the unusual reading was
confirmed by a second test.

Step 4.  Put Thermometer in Place to Measure Air Temperature

Air Temperature:  Locate some place near your site to measure the air temperature.
Hang the thermometer on the dock, pier or in some other place out of the direct sun.
Wait 3-5 minutes to allow the thermometer to equilibrate with the air.  Record the value of
the air temperature to the nearest 1C.

Step 5.  Secchi Depth - Water Depth Determination

NOTE 5A: The Secchi disk will have a premeasured line attached to it with each meter
marked in red (and/or with double lines) and each tenth of a meter marked in black.  Do
not wear sunglasses while attempting to determine the Secchi depth.

Secchi Depth:  While standing with your back to the sun, and with the disk in the shade,
lower the Secchi disk with the premeasured line into the water until the disk just
disappears from view (the black can no longer be distinguished from the white).  Note the
depth in meters to the nearest tenth (0.1) of a meter based upon the length of suspension
line that is submerged.  Drop the disk further and then slowly bring it back up until it just
is visible. Again, note the depth in meters to the nearest tenth (0.1) of a meter.  The Secchi
depth is the average of these two values.  If you can still see the disk on the bottom then
report the Secchi depth as “VAB” on your report (Visible at Bottom).

Water Depth:  Use the Secchi Disk and its rope as a depth finder.  Lower the disk until
you see the disk hit the bottom or feel the line just go slack.  Pull up on the line gently to
straighten it out.  Read the measured line at the surface.  Record the depth of the water to
the nearest tenth (0.1) of a meter on the data form.

Step 6.  Collect the Water Sample

Rinse the bucket twice with the water to be sampled.  Lower the bucket gently into the
water to be sampled and allow to fill to about 2/3 full.  Try to disturb the water minimally
while doing this (see NOTE 6A).

NOTE 6A: Be careful not to aerate or jostle the water sample such that additional
oxygen becomes dissolved in the water during the sampling procedure.  Also, when you
are rinsing the bucket, try to discard the rinse water in a different area and not directly
back into the place where you plan to take the sample, as this also may introduce
additional oxygen into the water.
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Step 7.  Measure the Water Temperature

Water Temperature:  When you have collected the water sample in the bucket, hang the
thermometer in the bucket.  Allow the thermometer to hang in the bucket for 3-5 minutes
(no longer than 5 minutes) to allow the thermometer to equilibrate.  Record the value of
the water temperature to the nearest 1C.

Step 8.  Dissolved Oxygen Test (All parts are color coded red)

Be sure to read the instructions all the way through and familiarize yourself with all
aspects of this measurement before starting.

SAFETY NOTE: Put on safety glasses and rubber gloves before proceeding.

NOTE 8A:  Each sample is measured in duplicate to guard against error.  If the
dissolved oxygen measured in the second test varies more than 0.6 mg/1 from the
amount measured in the first test, you should clean out and refill one of the two sample
bottles and measure a third sample.  Do not simply re-titrate another sample from one
of the two bottles.  Record the average of the two closest results.  (You can process 2
sample bottles simultaneously through 8.5.)  Make sure the sample bottles are clean
before you start.

8.1) To avoid contamination, thoroughly rinse the water sampling bottles twice with
the water to be sampled.

8.2) Place a capped bottle gently into the bucket until it is submerged.  With the bottle
vertical, remove the cap with your other hand and allow it to fill.  Avoid agitating
the water in the bucket to minimize the introduction of oxygen into the bottle.

8.3) After allowing the air to bubble out and the bottle to fill completely, tap the sides
to loosen and remove any bubbles that remain.  Invert the cap to ensure that it has
no air trapped and place the cap on the bottle while the bottle is still submerged.
Retrieve the bottle and examine it to make sure that no air bubbles have been
trapped inside.  Repeat the procedure with the other bottle.  Once satisfactory
samples have been collected, proceed immediately with 8.4 and then 8.5.

NOTE 8B:  This sampling procedure is changed from previous practice and now
complies with EPA recommendations.  The small amount of air from the sample bottle
does not materially affect the accuracy of the DO result.

8.4) Place the bottles on a hard surface and remove the cap and add 8 drops of the
Manganous Sulfate Solution (#4167) to each bottle, followed, right away, by 8
drops of Alkaline Potassium Iodide Solution (#7166).  Cap the bottle and mix by
shaking very well for at least 15 seconds.  A precipitate will form.  Allow the
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precipitate to settle at least to the shoulder of the bottle (see NOTE 8F).  Proceed
to 8.5.

NOTE 8C:  Be careful not to introduce air into the sample while adding the reagents
in 8.4 and 8.5.  Simply drop the reagents into the bottle, cap carefully and mix as
indicated.

NOTE 8D: The sample bottles may overflow when you add the chemicals.  This is
normal, so do not be alarmed.  Place the bottles where the overflow spill can be caught
or will do no harm.

NOTE 8E:  All these reagents are added in excess, so the exact amount is not critical.
If you add 9 or even 10 drops, you do NOT have to start again.  However, you must
always add the pink Manganous Sulfate first.  If you make the mistake of adding the
Alkaline Potassium Iodide first, start over.

NOTE 8F:  In a highly saline environment, it may take a very long time for the
precipitate to settle to the shoulder of the bottles, due to the high density of salt water.
If the settling process takes longer than ten (10) minutes, allow to stand 3 minutes
more, then proceed to 8.5.

8.5) Using the special spoon provided (#06697), add one level measure of Sulfamic
Acid Powder (#6286) to each of the two sampling bottles.  Cap the bottle and
shake well until both the reagent and the precipitate have dissolved.  A light-
yellow to brown-orange color will develop, depending on the oxygen content of
the sample.

Bring both sample bottles to this step before continuing with the titration steps.
The titration steps from this point on should be done for one sample at a time.

NOTE 8G:  After shaking the bottles in 8.5, you may see traces of undissolved sulfamic
acid powder and/or some brownish bits floating around.  Both are OK.  Not every
crystal of sulfamic acid must dissolve and the brown bits are traces of organic
materials from the original water sample dyed brown by the iodine you have just made
(the yellow-orange color).

NOTE 8H:  Following completion of 8.5, the sample is "fixed" and contact between the
water sample and the atmosphere will not affect the test results.  Once the sample has
been "fixed", it is not necessary to perform the remaining steps immediately.  Thus the
samples can be collected and fixed in this manner and carried back to a testing station
or laboratory (your kitchen) where the remaining steps can be completed.  The
remaining steps, however, must be completed no longer than 8 hours after fixing the
sample.
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Remember, however, that the results of duplicate tests must agree within 0.6 mg/1.  If
you choose the above option, you may have to go back to your site and collect and test
another sample.  We, therefore, recommend that you continue the remaining portions
of the test at your site.

NOTE 8I:  You should, at this point, proceed with Step 10 and measure the salinity
and pH and then come back to Step 9.

Step 9.  Complete the Dissolved Oxygen Test

9.1) Pour 20 ml of the "fixed" solution from one of the sample bottles into the glass
titration tube (#0299).  Fill to the white line exactly.  This volume is CRITICAL.
Measure carefully.  You have been supplied with an extra plastic dropper to
facilitate filling to the line.  The bottom of the meniscus should rest on the top of
the white line of the “0” (20 ml) mark of the titration test tube (see Figure 9.1).
Carefully place the plastic cap on the titration test tube.

0
Level of 
Miniscus

Sample

Figure 9.1
The meniscus is the concave surface of the liquid column.  Be sure
that the bottom of the meniscus rests on the line (20 ml) mark of

the titration tube.



Instruction Manual - IRLW Page 22 of 30
November, 2004

9.2) Uncap the Standard Sodium Thiosulfate Solution (#4169).  Push the clean red
marked titrator syringe into the hole on the top of the bottle, invert the bottle and
fill the titrator syringe to the “1.0” mark, making sure that no air bubbles are
trapped in the syringe.

NOTE 9A:  If you see air bubbles at the black rubber tip or in the barrel, dislodge them
by pushing the plunger quickly back to the “0” mark while still connected to the sodium
thiosulfate bottle or by flicking or tapping the syringe barrel with a fingernail. Always
make sure the very tip of the plunger is at the “1.0” mark, once any air bubbles have
been eliminated.

9.3) Insert the filled titrator syringe through the hole in the cap on the 20 ml titration
test tube provided for that purpose.  Add the sodium thiosulfate ONE DROP AT
A TIME.  Swirl and mix after adding each drop.  Continue adding the sodium
thiosulfate one drop at a time until the yellow color becomes quite faint.

9.4) Remove the titrator and cap assembly from the titration test tube as one piece,
being careful to avoid pressing on or pulling the plunger.  Set this assembly aside
while you add 8 drops of the Starch Solution (#4170).  The solution will change to
a dark blue color.  Carefully replace the titrator assembly.

9.5) Continue the titration by adding more sodium thiosulfate solution, one drop at a
time and again swirling after each drop.  Continue until the solution turns from
blue to clear.  If the solution turns clear, but the blue color immediately returns,
the titration is not yet quite complete.  Add one more drop of sodium thiosulfate.
The end point is reached when the blue color of the solution disappears and the
sample remains clear after about 10 seconds of swirling.  Do not add any more
sodium thiosulfate than is necessary to produce the sustained 10 second color
change to clear.

9.6) Use the scale on the side of the titrator and read the amount of sodium thiosulfate
remaining in the syringe.  Count up from the tip of the syringe and note the
position of the very tip of the plunger.  Use that number to read the dissolved
oxygen concentration from the RED side of the card in the kit (shown in B&W
on following page - Figure 9.2). (If your answer is between the readings on the
card, the result is halfway in between as well.) That number equals the
concentration of dissolved oxygen in the sample in mg/1 or parts per million
(ppm).

NOTE 9B:  The titrator can measure dissolved oxygen contents up to 10 mg/l with one
filling.  If the dissolved oxygen concentration is greater than 10 mg/1 (unlikely), you
will have to refill the titrator.  Clean the syringe with distilled water, shake and wipe
dry and refill to the “1.0” mark and add the two volumes together to get the final result.
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NOTE 9C:  Discard all unused Standard Sodium Thiosulfate reagent.  Do NOT put it
back in the original reagent container, you will contaminate the whole bottle.

9.7) Repeat Steps 9.1) through 9.6) on the second bottle.

9.8)  Record the results of each of the two tests on the data sheet in the appropriate space
provided, as you complete them.  Calculate the average of the two tests and record it
as well.  Remember, if the results from the two tests differ by more than 0.6 mg/1, you
should perform a third test.  Average the two closest values and report only the
average value.

Figure 9.2
Conversion Chart Syringe to D.O.

(Colored Red in Kit)
Start Continued

Syringe 
Reading D.O. (mg/l)

Syringe 
Reading D.O. (mg/l)

1.00 0 0.50 5.00

0.98 0.20 0.48 5.20

0.96 0.40 0.46 5.40

0.94 0.60 0.44 5.60

0.92 0.80 0.42 5.80

0.90 1.00 0.40 6.00

0.88 1.20 0.38 6.20

0.86 1.40 0.36 6.40

0.84 1.60 0.34 6.60

0.82 1.80 0.32 6.80

0.80 2.00 0.30 7.00

0.78 2.20 0.28 7.20

0.76 2.40 0.26 7.40

0.74 2.60 0.24 7.60

0.72 2.80 0.22 7.80

0.70 3.00 0.20 8.00

0.68 3.20 0.18 8.20

0.66 3.40 0.16 8.40

0.64 3.60 0.14 8.60

0.62 3.80 0.12 8.80

0.60 4.00 0.10 9.00

0.58 4.20 0.08 9.20

0.56 4.40 0.06 9.40

0.54 4.60 0.04 9.60

0.52 4.80 0.02 9.80
0.50 5.00 0.00 10.00

Step 10.  Determine the Salinity (all parts are color coded yellow)

NOTE 10A:  Salinity will be determined by measuring the concentration of chloride
ion dissolved in the water.  The concentration of chloride is proportional to the salinity
of the water using the property of constant composition discussed in the Introduction.
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The direct reading titrator will automatically convert the chloride concentration to an
equivalent salinity.

NOTE 10B:  Cleanliness is extremely important in this test.  You must make sure that
after you finish this test you rinse both the titrator and the titration tube (#0648) with
water from the distilled water bottle.  Failure to do so can result in contamination,
giving an incorrect result.  You may also contaminate the Titration Reagent B.  Even
your tap water will contain a small amount of chloride, so make sure you rinse only
with distilled water from your squeeze bottle.

10.1) Fill the glass titration tube (#0648) to the 10 ml (milliliter) mark with distilled
water.

10.2)  Using the test water you collected in the bucket, rinse the 0.5 ml plastic sampling
syringe (the smaller of the two in the salinity part of the kit and marked 0-50 units)
with test water by pulling back and pushing in the plunger several times and then
take an accurate water sample and add to the 10 ml test tube as described in the
box below:

Figure 10.1

10.3) Add 3 drops of the Salinity Indicator Reagent A to the titration tube and cap the
tube with the plastic cap provided.  The solution in the titration tube should be a
bright yellow.

10

20

30

40

50

1. Immerse the tip on  th e plastic syringe in the water sample.

2. Work the plunger up and down several times to rin se out th e syringe an d
clear trapped air.

3. Overfill the syringe at first and th en, at eye level, squeeze out excess water so
that the tip of the black plunger is exactly at the 50 Unit  (0.50 ml)

4. Make sure again  th at there are no trapped air  bubbles.

5. Dry off th e outside of the syrin ge carefully an d completely with a paper towel
or K leenex.  Make sure n o extra drop is attached to the tip.

6. Once dry, inject the entire syringe of water gently down the wall of the
deionized water fil led test tube near the water surface.  It does not matter if
the water level at this point  is slightly above the lin e on the tube.

7.  Make sure you hold the syringe against th e test tube wall as you inject the
sample.

How to take an accurate water sample.
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10.4) Uncap the bottle of Salinity Titration Reagent B and push a clean yellow marked
titrator syringe into the hole provided for the purpose.  Invert the bottle and fill the
titrator syringe with Salinity Reagent B.  Fill to the “1.0” mark and make sure that
there are no air bubbles trapped in the titrator.

NOTE 10E:  If you see air bubbles at the black rubber tip or in the barrel, dislodge
them by pushing the plunger quickly back to the “0” mark while still connected to the
Salinity Titration Reagent B bottle or by flicking or tapping the syringe barrel with a
fingernail. Always make sure the very tip of the plunger is at the “1.0” mark, once any
air bubbles have been eliminated.

NOTE 10F:  The Salinity Reagent B (a silver nitrate solution) will permanently stain
clothing.  Do not spill it on any clothing you care about!  It will also stain your skin if
not washed off immediately.

10.5)  Insert the titrator syringe through the plastic cap of the 10 ml test tube filled with
your sample and slowly press the plunger and add Salinity Titration Reagent B,
ONE DROP AT A TIME.  Gently swirl after the addition of each drop.  A
precipitate will be formed as you add the reagent.  Add the Titration Reagent B
until the color just changes from a light yellow to a light salmon color.  At this
point STOP and read the syringe.  If the mixture is strongly salmon colored you
have gone too far.

NOTE 10G: Once you get to “0”, stop and refill. You will need to refill the titrator
once with Salinity Titration Reagent B if the salinity is greater than 20.  Take special
care not to contaminate the bottle of Salinity Titration Reagent B with chloride
containing water from your sample when refilling the titrator.  ALWAYS take the
syringe apart and rinse it inside and out with distilled water from your squeeze bottle
before reassembling it and reinserting it in the Salinity Titration Reagent B bottle and
refilling it to the “1.0” mark.

10.6) Use the scale on the side of the titrator and read the amount of Salinity Titration
Reagent B remaining in the syringe.  Count up from the tip of the syringe and note
the position of the very tip of the plunger.  Use that number to read the dissolved
oxygen concentration from the BLUE side of the card in the kit (shown in B&W
on following page - Figure 10.2). (If your answer is between the readings on the
card, the result is halfway in between as well.) That number equals the salinity of
the sample in parts per thousand (ppt).

REMEMBER: If you used more than one syringe full of Titration Reagent B
you have to add in the 20 ppt equivalent of the first syringe to the final result
you read off the BLUE card.



Instruction Manual - IRLW Page 26 of 30
November, 2004

Step 11.  pH Determination (All parts are color coded dark blue)

11.1) Rinse the sample tube supplied with the pH test kit twice with the water to be
sampled.

11.2) Fill the sample test tube to the line mark with the water from the bucket. Dry the
outside of the tube.

11.3)  Add 8 drops of the indicator solution. Cap the tube and mix the sample
thoroughly.

11.4) Place the sample tube in the comparator slot, wait 30 seconds and record the pH
value by matching the color of the sample with the color that it most clearly
matches in the comparator.

Figure 10.2
Conversion Chart Syringe to Salinity

(Colored Blue in Kit)

Start Continued

Syringe 
Reading Salinity (ppt)

Syringe 
Reading Salinity (ppt)

1.00 0 0.50 10.00

0.98 0.40 0.48 10.40

0.96 0.80 0.46 10.80

0.94 1.20 0.44 11.20

0.92 1.60 0.42 11.60

0.90 2.00 0.40 12.00

0.88 2.40 0.38 12.40

0.86 2.80 0.36 12.80

0.84 3.20 0.34 13.20

0.82 3.60 0.32 13.60

0.80 4.00 0.30 14.00

0.78 4.40 0.28 14.40

0.76 4.80 0.26 14.80

0.74 5.20 0.24 15.20

0.72 5.60 0.22 15.60

0.70 6.00 0.20 16.00

0.68 6.40 0.18 16.40

0.66 6.80 0.16 16.80

0.64 7.20 0.14 17.20

0.62 7.60 0.12 17.60

0.60 8.00 0.10 18.00

0.58 8.40 0.08 18.40

0.56 8.80 0.06 18.80

0.54 9.20 0.04 19.20

0.52 9.60 0.02 19.60
0.50 10.00 0.00 20.00

NOTE 11A: If the color appears to fall between two colors, you can “interpolate” the
result and report a number halfway in between.  Don’t try and do better than that.
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NOTE 11B:  Sometimes, with lagoon water, 8 drops of indicator seems to be too much.
Remember that what you are looking for is not the strength of the color, but the
“quality" of the color.  Take off sunglasses when reading the comparator and hold up
to a white background.  A blue sky as a background can also skew the result.  If it is just
too dark with 8 drops, start with 5 drops of indicator and add more if needed.

Step 12.  Clean Up and Storage of Equipment

12.1) Rinse the Secchi disk and thermometer in tap water.

12.2) Rinse all components of the kits in the sink and flush with a large amount of warm
water. Use the test tube brush provided and Bon Ami cleanser as required to clean
off stains from test tubes and caps.  Use pipe cleaners and Bon Ami to clean the
inside of titrator syringes if needed.

NOTE 12A: If you perform these tests away from home, you should use a special
container for transporting this waste.  A well labeled old plastic milk jug or something
similar, specially marked “WASTE“, is sufficient.  Fill the jar about 1/3 full with
vermiculite or kitty litter to absorb the moisture.  When the solid is saturated, close the
jar, place in a plastic trash bag and put out for regular trash pick-up.

12.4) Store all Chemicals and kits away in a dark, cool (at least air-conditioned) place.
Make sure they are out of the reach of children and pets.

12.5) Syringe Plunger Maintenance

Maintain syringes by cleaning old rubber residues and chemical residues off the
glass with a pipe cleaner and non-abrasive dish detergent about once a month.
Rinse very thoroughly with warm tap water and then distilled water.  Important -
before reinserting the plungers, grease the rubber plunger tips with a very small
amount of pure silicone grease. DO NOT use silicone sealer, any mineral grease or
silicone spray.  The ½ oz tub of grease provided should be enough to last for 3-4
years.

Replace any worn syringes and/or plungers with the new ones provided.  If you
need more call MRC at 321-504-4500 or e-mail to:  council@mrcirl.orgcouncil@mrcirl.org

NOTE 12B:  If you require any spare parts to replace worn out equipment or just lost
or broken equipment, just call MRC or send an e-mail to request replacement.  There is
never a charge for spare parts.

Step 13. Data Handling

13)  Unless otherwise requested, after you do your testing each week, enter your data as
instructed below on the MRC website: www.mrcirl.org in www.mrcirl.org in accordnace with the
instructions given below:   Print yourself a copy of the data for your records. If you
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have any questions or problems, call or e-mail the Program Director at the MRC
offices.

Starting with all tests completed on or after February 1, 2003, regular data  and
blind sample QA data are to be entered on the MRC website: www.mrcirl.orgwww.mrcirl.org .
The following instructions outline how to get into the data entry page and give basic
advice.  PLEASE DO look at the forms and read the first page of online instructions
but, PLEASE DO NOT enter test data or otherwise play with the system.

Guard the password and give it to nobody outside our monitor group. It will be
changed from time to time for security purposes.

13.1. Get set up for automated access:

13.1.1 Go to the MRC web site: www.mrcirl.orgwww.mrcirl.org

13.1.2 Click on "Programs"

13.1.3 Click on "Indian River Lagoonwatch"

13.1.4 Click on the first item "On-Line Data Entry - Members-Only Restricted
Access" (See an example of the form on the next page.)

13.1.5 In the right hand box you are expected to enter the password. The  current
password is “water” (all in lower case)

13.1.6 Once you are in the basic instructions page, click on the browser's
"Favorites" list and add that page you are on to your "Favorites" list. In
future one click will take you to the security screen for the user name and
password and then to that page.

13.2 Using the Forms

13.2.1 Please read the instructions page.  Use of the forms is pretty intuitive.
Across the top you note that you can select normal data entry, monthly QA
data entry or exit (back to the MRC home page). Click on any to view the
associated form or to exit.

13.2.2 Note that some boxes have drop down selection boxes.  Drop the list down
by clicking on the down arrow and then click on the item you want to put
into the box. If there is no arrow, just click on the box itself and enter the data
required.  The TAB key will also take you to the next box.

13.2.3 Note that the form has error correction built in.  It will not let you exceed
certain values and will insist on a six digit (total) site number etc.  It insists on
having data or N/A (not available) in every box.

13.2.4 Once you have completed the data entry, you can add optional comments.
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13.2.5 Once you have completed data entry, click on "Preview Data" and you will
be given a summary of what you have just entered to print for your records.
That done, click on "Submit" to send the data to the database. It is not
required that you print the data before submission.  If you have more than
one set of data to enter, click on the “enter more data” button and continue.

If you have any questions, please send us an e-mail (see cover).

Data are posted once a month after it has been cleaned up. If you want your data for
that month, you will able to download what we have and cut out your data at that
time. It is always sorted by site.
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Figure 13.1
Sample of Website Data Entry Form


