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Introduction 
The Indian River Lagoon, stretching 156 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. Recognizing this, in 1989 
it was designated an "estuary of national significance”. 

The Indian River 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 has led to a corresponding 
decline in habitat for species living in the lagoon. 

The Indian River LagoonWatch program is part of an overall approach 
to assessing 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 with the Florida Department of Environmental 
Regulation. Its primary goal is to provide 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. Volunteer monitors provide more 
frequent sampling of a larger number of stations to establish response 
and lag times or to capture data on short-lived events such as storms. 
Regulatory changes are being enacted to reduce storm water runoff 
and eliminate sewage discharges to the Indian River Lagoon. These 
volunteer monitors document the effect of these changes on the water 
quality. A program utilizing citizen volunteers helps increase public 
awareness of water quality problems and aids the general public in 
gaining knowledge of how water quality problems are identified and 
addressed. 

We firmly believe that properly trained citizen volunteers can obtain 
water quality data as accurate and precise as that collected by 
professionals. We believe volunteer monitors are limited only by the 
analytical methodology available to them. The Marine Resources 
Council is dedicated to the success of the Indian River LagoonWatch 
program. 
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Water Quality Parameters 

Temperature is one of the more important parameters to be considered when examining 
water quality. Many biological, physical, and chemical processes are dependent on 
temperature, and it dramatically affects the rates of chemical and biological reactions. 
Temperature can affect the following: 

 
• Solubility of chemical compounds in 

water 
• Distribution and abundance of 

organisms 
• Rate of growth of organisms 
• Water density 

• Mixing of water of different densities 
• Currents 
• Dissolved oxygen 
• Current movements 
• Specific gravity 

 

For a body of water of given salinity, as the temperature of the water decreases, the 
specific gravity increases and the water becomes more dense. Conversely, as the water 
warms up, the water expands and the specific gravity decreases. This can be an important 
consideration in evaluating the mixing of waters of different densities. Some of these 
effects are critical in the Indian River Lagoon, others less so. 

The Indian River Lagoon is generally shallow. Its capacity to store heat over time, therefore, 
is relatively small compared to a body of water that is deeper with a larger volume of water 
(such as the ocean). The water temperature of the lagoon rises sharply during the summer 
and decreases markedly during the winter. Wind action serves as the most important mixing 
phenomenon in the lagoon because the lagoon 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 effect on biological processes in the lagoon. 

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 is due to only a handful of sea salt components. These sea salt components are in 
consistent ratios in all sea water, and one can use this information to calculate salinity. 

Freshwater contains few salts and thus has low salinity. The Florida DEP has set a salinity 
limit of less than 0.5 ppt (410 ppm) of sodium chloride for drinking water. Seawater has an 
average salinity of 35 ppt (equivalent to about 5 oz. of salt in 1 gallon of water). This salty 
ocean water enters the Indian River Lagoon at the inlets, which is where salinity is highest; 
the salinity decreases as one moves further away from the inlets. Since the lagoon is a mix 
of fresh and salt water, the salinity of the lagoon normally varies between 0 and 35 ppt. 
However, in some areas, the salinity can be over 35 ppt due to evaporation. Evaporation is 
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a major controlling force for salinity. When water evaporates from the lagoon, the salts are 
left behind, thus increasing the salinity of the remaining water. Due to this, salinity is higher 
during dry months and is lower during the rainy season. 

One important aspect of salinity is the density difference it causes. Seawater has a higher 
density than fresh water due to the dissolved salts (fresh water has a density of 1.0 g/ml 
while ocean water has a density of 1.025 g/ml). Near the mouths of tributaries, such as the 
Sebastian River, the lighter fresh water of the river remains at the surface and flows 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 the freshwater 
will push farther out into the lagoon and can cause decreases in the overall salinity in the 
lagoon. 

The most important aspect of salinity with regards to water quality is its effect on aquatic 
organisms inhabiting the Indian River Lagoon. Salinity changes can affect the well-being and 
distribution of various biological populations. Large freshwater inputs, particularly after 
rainstorms, can negatively impact clam populations, causing adverse effects on growth and 
spawning, even death.  

Dissolved oxygen (DO) is another important indicator of water quality. It is essential for 
the survival of fish and other aquatic organisms. The dissolved oxygen measurement is a 
calculation of the amount of oxygen dissolved in the water. Oxygen dissolves in surface 
water due to the aerating action of wind. Oxygen may also be introduced into the water as 
a by-product of plant and phytoplankton photosynthesis. When levels of dissolved oxygen 
become too low, fish and many other aquatic organisms cannot survive. 

As stated, 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, the greater the amount of oxygen the water can hold. As the water warms, 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. 

Reduced dissolved oxygen levels are a recurring problem in the Indian River Lagoon. 
Excessive amounts of nutrients from septic systems, fertilizer use, storm water or other 
urban runoff enter the lagoon from non-point sources. This surplus of nutrients can result in 
an excessive over-growth of algae. After the algae complete their life cycle and die, bacteria 
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consume the dead algae. During this process, the bacteria also consume the oxygen 
dissolved in the water; sometimes the bacteria can completely strip the water of all its 
dissolved oxygen. These decrease s in dissolved oxygen are the main cause of fish kills in the 
Indian River Lagoon. Low dissolved oxygen levels can kill other aquatic organisms, too, and 
cause bad odors. For example, the sulfide odor (rotten egg smell) is typical of many areas of 
the Indian River Lagoon at certain times of the year due to low levels of dissolved oxygen. 

Water clarity is influenced by material that becomes mixed or suspended in the water 
column. 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 effect on the 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, such as seagrasses, 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 massive die-offs of the beds. 

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, and also as provide 
food, shelter, nurseries, and habitat. Less sea grass, in turn, means fewer habitats 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 (shown to the right) provides a convenient  

method for measuring the penetration of light below the 

 surface of the water. The disk is lowered into the water until 

 it can no longer be seen by an observer at the surface. 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. If you Figure 1: Secchi disk 
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multiply the Secchi depth by a factor of three, you will then know  the maximum depth that 
plants can photosynthesize. 

 

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, is 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 effects on other organisms. As the pH decreases to 6 
or less, reductions in species numbers can occur and the ability of many organisms 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 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 seawater, the pH will be 
higher with values of around 8. 

 

 

 

 

 

 

 

 

Table 1: Accepted values to include on the online database. These values are in the 
order as they appear on the online form. 

Parameter Typical /Accepted Values 
Air Temperature Varies based on season 
Water Temperature Varies based on season 
Water Depth 0-2 m 
Secchi Depth 0-2 m 
Salinity 0-40 ppt 
Weather Clear, Partly Cloudy, Fog/Haze, Drizzle, Intermittent Rain, Rain 
Water Surface Calm, Water Ripples, Waves, White Caps 
Water Color Normal, Abnormal 
Wind Direction From the : North, Northeast, Northwest… etc. 
Dissolved Oxygen 0-20 mg/l 
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Procedures for Water Quality Monitoring 
 

 
PROCEDURE AT THE BEGINNING OF THE PROJECT 
 
 
Step 1.  Choose a Regular Sampling Day 
 
Choose a regular day of the week that works best for you. Samples should be taken at regular 
weekly intervals since evenly spaced samples give a more accurate picture of water 
conditions throughout the year. Since it may not always be possible to sample on the same 
day each week, try to sample within 1 day (either side) of your regular day. In addition, try to 
space the samples 5-9 days apart if you cannot sample on the same day each week. 
 
 
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. It may be beneficial to you to take pictures each time you are at your site so 
you can more easily see the changes over time. Feel free to record any differences you see 
at your sampling site in the Comments section of your data form. 

 
 
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. Use the form provided at the end of 
this manual. The data form is also available online through the Instructions and Training 
Manuals link found on the online data entry form (www.data.savetheirl.org). Make copies of 
the data form as needed. 
 
You will submit your data through an online data entry form every week. The web address is: 
www.data.savetheirl.org. If needed, the password is “water”.  
 
NOTE: In 2019 this reporting link will change when we update our entry system to a new 
interactive data platform. We will be in touch regarding the changes! 
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The information provided in the first part of this manual gives you some background and a 
context for the importance of the monitoring you are doing. It might also help you readily identify 
any unusual readings that occur while you are monitoring. Any unusual readings should be re-
measured immediately. The reading may be odd, but it may actually be correct. If the unusual 
reading is confirmed by a 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. Measure Air Temperature 

 
Locate a 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 1C. 
 

Step 5. Secchi Depth & Water Depth Determination 
 
Secchi Depth: While standing with your back to the sun, lower the Secchi disk with its 
premeasured line into the water until the disk just disappears from view. The black sections 
of the disk should not be distinguishable from the white. Note the depth in meters to the 
nearest tenth (0.1) of a meter based on the length of suspension line that is submerged. The 
line is marked with black marks at each 0.1m and red marks at each 1m mark.  

 

Do not wear sunglasses while attempting to determine the Secchi depth. Sunglasses, 
especially polarized ones, increase your ability to see deeper into the water, thus, giving 
inaccurate results.  

 

Drop the disk further and then slowly bring it back up until it is just 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 of the lagoon, record the Secchi 
depth as “VAB” (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. 
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Step 6. Collect the Water Sample 
 

While rinsing and filling your sample bucket, try to disturb the lagoon water as little as 
possible. Rinse the bucket twice with lagoon water and discard the water away from the 
actual sample location before collecting your sample. Lower the bucket gently into the 
water and fill it to about 2/3 full.  

 
 
Step 7. Measure the Water Temperature 

 
When you have collected the water sample in the bucket, hang the thermometer in the 
bucket. Let it sit for 3-5 minutes to allow the thermometer to equilibrate. Record the value 
of the water temperature to the nearest 1C.
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Step 8. Dissolved Oxygen (DO) Test 

 
WEAR SAFETY GLASSES AND GLOVES WHILE DOING ALL WATER TESTING 

 
Familiarize yourself with this procedure before your first time doing the testing. The DO test is 
performed in duplicate to guard against possible error. If the dissolved oxygen measurement in 
the second test is more than 0.6 mg/l different from the value of the first test, empty one sample 
into your waste container, rinse the glass sample bottle out with distilled water, and refill  from 
the sample bucket to perform the test a third time. Do not simply re-titrate another sample from 
one of the original two bottles. Record the two closest results on your data sheet. When you 
enter them onto the web page, it will calculate the average for you. You can conduct the DO test 
on both sample bottles simultaneously through Step 8.5. 
 

8.1 Make sure the glass sample bottles are clean before you start.  To avoid 
contamination, thoroughly rinse them twice with the water collected from the 
Indian River Lagoon. 

8.2 Submerge a capped sample bottle gently in the bucket, trying not to agitate the 
water. Holding the bottle vertically in one hand, unscrew the cap with your other 
hand and allow the bottle to fill.  

 
8.3 Keeping both the bottle and cap submerged, tap the sides of the bottle to remove 

any air bubbles. Invert the cap to ensure no air is trapped then screw it back on the 
bottle. Remove the capped bottle from the water and double check for air bubbles. 
If there still are some bubbles, re-submerge the bottle, remove the cap under 
water, and tap the sides of the bottle again. Replace cap and remove from the 
water.  Repeat the procedure with the other bottle. Once satisfactory samples have 
been collected, proceed immediately with Steps 8.4 and 8.5. 

 
8.4 Place the bottles on a hard surface, remove the caps and add 8 drops of the pink 

colored Manganous Sulfate Solution to each bottle, followed immediately by 8 
drops of Alkaline Potassium Iodide Azide Solution. Cap the bottles and mix by 
shaking very well for at least 15 seconds. A precipitate will form. Allow the 
precipitate to settle past the shoulder of the bottle.  (Figure 2) 
 
In a highly saline environment, it may take a long time for the precipitate to settle 
past the shoulder of the bottles. If the settling process takes longer than 10 
minutes, allow the bottles to stand another 3 minutes, then proceed to Step 8.5.  
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You MUST add the pink Manganous Sulfate first. If you do not, you must discard 
your sample in your waste container and start again with the water from your 
sample bucket.  Be sure to rinse the sample bottle well with distilled water before 
refilling. 
 

8.5 Using the special spoon provided (Figure 3), add one level measure of Sulfamic Acid 
Powder 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. 

 
The sample bottles may overflow when you add the chemicals. This is to be expected. 
Place the bottles on several paper towels to absorb the overflow. All of the reagents are 
added in excess, so if you add an extra drop or two, that is fine.  

 
 

                 
Figure 2: Settled Precipitate          Figure 3: One scoop of Sulfamic Acid Powder 

    
After shaking the bottles, 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 material from the original water sample 
which have been dyed brown by the iodine you have just made. 
 
Bring both sample bottles to this point before continuing with the titration steps. Do one bottle at 
a time from here to the end of the procedure. Once Step 8.5 has been completed, the sample is 
"fixed" and contact between the water sample and the atmosphere will not affect the test 
results. If necessary, you could now take the samples back home to complete the test. You MUST 
complete the test within 8 hours of fixing the sample. Remember, however, that the results of the 
duplicate tests must agree to within 0.6 mg/l. If you wish to finish the test at home, you may have 
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to go back to your site and collect and test another sample. We strongly recommend that you 
continue the remaining portions of the test at your site.  
 
At this point, proceed to Step 10 and measure the salinity and pH of your water sample, 
then come back to complete Step 9. 
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Step 9. Complete the Dissolved Oxygen Test 
 

9.1 Pour 20 ml of the "fixed" solution from one of the sample bottles into the larger (25 ml) 
of the two glass vials in your testing kit. Fill to the 20ml white line. An accurate volume is 
CRITICAL. Measure carefully. You have an extra plastic syringe to facilitate filling to the 
line. The bottom of the meniscus should rest on the top of the white line of the 20 ml 
mark of the titration test tube (see Figures 4 & 5). Carefully place the plastic cap on the 
titration test tube.  

 

                 
            Figure 4: 15 mL of fixed solution.                Figure 5: How to read a meniscus 
 

 
9.2 Uncap the Sodium Thiosulfate Solution. 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 
ml mark, making sure that no air bubbles are trapped in the syringe.  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 ml mark while still connected to the 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 ml mark, once any air bubbles have been eliminated. 

 
 
 
 
 

 
 

The meniscus is the 
curved upper surface of 
a liquid in a vial or test 
tube. Surface tension 
causes the curvature. 
ALWAYS raise the vial 

to eye level to read the 
volume. With a concave 
liquid, read the value at 
the lowest part of the 

curve. 
 

Meniscus 

Titration is a technique where a solution of a known 
concentration is used to determine the concentration of 
an unknown solution. Typically, the titrant (the known 
solution) is added DROP BY DROP to a specific amount 
of the solution of unknown concentration until the 
reaction is complete. 
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9.3 Inset the filled titrator syringe through the hole in the cap on the 20 ml titration test tube. 
Add the sodium thiosulfate ONE DROP AT A TIME. Swirl gently to mix after adding each 
drop. Continue adding the sodium thiosulfate one drop at a time until the yellow color 
becomes very pale.  

 
If the dissolved oxygen concentration is greater than 10 mg/l (unlikely), you will have to 
refill the titrator syringe.  Rinse the syringe with distilled water, shake and wipe dry and 
refill to the 1.0 ml mark. Titrate again, drop by drop, until you achieve the correct color 
change. Add the two volumes together to get the final result. Discard all unused sodium 
thiosulfate reagent in your waste container. Do NOT put it back in its original bottle; you 
will contaminate the whole bottle.  

 
9.4 Remove the syringe and plastic cap 

of titration test tube as one piece, 
being careful to avoid pressing on 
or pulling the plunger.  Add 8 drops 
of the Starch Indicator Solution to 
the test tube. The solution in the 
test tube will change to a dark blue 
color. Carefully replace the titrator 
cap assembly.  
 

Figure 6 (right): Result after eight drops 
of starch solution is added to the 20 ml 
titrator test tube. 
 

 
    

9.5 Continue the titration by adding more Sodium Thiosulfate Solution. Once again, only 
add one drop at a time, swirling the test tube 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.  
 
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  
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(Figure 7). If your answer is between the readings on the card, the result is halfway 
between as well. This number equals the concentration of dissolved oxygen in the 
sample in mg/l or parts per million (ppm). The syringe can measure dissolved oxygen 
contents up to 10 mg/l with one filling. Remember to add 10 mg/l to your result if you 
had to refill your syringe. 

 
9.6 Repeat Steps 9.1 through 9.5 on the second bottle. 
 
9.7 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. 
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Figure 7: Chart to determine DO from syringe reading. 
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Step 10. Salinity Test 
 

All parts in monitoring kit should be color-coded yellow or blue. 
 
Salinity will be determined by measuring the concentration of chloride ions 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. The amount of salinity 
titration Reagent B left in the syringe tells you what the salinity of the sample is through the 
blue chart provided in your kit. 
 
Cleanliness is extremely important in this test. You must make sure that after you finish 
this test you rinse both the syringe and the smaller glass titration tube (#0608) with water 
from your distilled water bottle. Even your tap water will contain a small amount of 
chloride, so make sure you rinse only with distilled water from your squeeze bottle and 
dispose of the wastewater in your waste container. Failure to rinse with the distilled water 
could lead to an incorrect salinity result. You might also contaminate the reagent. 
 

10.1 Fill the 15 ml glass titration tube to the 10 ml mark with distilled water. 
 
10.2 Using the sample water you collected in the bucket, rinse one of the 1.0 ml plastic sampling 

syringes by filling and emptying the syringe several times. Take a 0.5 ml water sample and 
add it to the 15 ml test tube as described in the box. 

 
 
 
 
 
 
 
 
 
 
 
 
 
10.3 Add 3 drops of the Salinity Reagent A to the titration tube and cap the tube with the plastic 

cap provided. The solution should turn bright yellow. 
 

 

How to Take an Accurate Water Sample 
1. Immerse the tip of the plastic syringe into the water sample in your bucket.  
2. Work the plunger up and down several times to rinse out the syringe and clear 

any trapped air. 
3. Overfill the syringe at first and then, at eye level, squeeze out excess water so 

that the tip of the black plunger is exactly at the 50 Unit mark (0.5 ml). Double 
check that there are no trapped air bubbles in the syringe.  

4. Dry off the outside of the syringe carefully and completely with a paper towel. 
Make sure no extra drops are attached to the tip.  

5. Once dry, slowly empty the contents of the syringe down the side of the test 
tube filled with distilled water. Make sure you hold the syringe against the test 
tube wall as you empty it. 
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10.4 Uncap the bottle of Salinity Reagent B and push a clean, yellow marked syringe into the 

plastic hole on top of the bottle. Invert the bottle and fill to the 1.0 ml mark, making sure 
that there are no air bubbles trapped in the titrator. 

 
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 ml mark while still connected to the Salinity 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 ml mark, once any air bubbles have been eliminated. 

 
NOTE: Reagent B is a silver nitrate solution and 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 into the hole of the lid of the test tube. Add the reagent drop by 

drop, swirling gently after each addition. A precipitate will form as you add the reagent. 
Add Reagent B until the color just changes from a clear light yellow to a cloudy light salmon 
color. If the mixture is strongly salmon colored you have gone too far. At this point STOP 
and read the syringe.  

  

 
A     B    C 

 
Figure 8: Progression of chlorine titration.  A: before Reagent B has been added to solution; 
B: when a few drops of Reagent B have been added to the solution. The solution is cloudy 
yellow and each drop that is added appears as a flash of bright orange; C: the end result of 
the titration. The solution is a light salmon color. 
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You will need to refill the syringe with Reagent B if the salinity is greater than 20 ppt. Take 
care not to contaminate the Reagent B bottle with water from the vial 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 into the Reagent B bottle and 
refilling it completely to the 1.0 ml mark. 

 
10.6 Read the amount of Salinity Titration Reagent B remaining in the syringe. To do so, 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 salinity from the blue side of the card in the kit (also show in Figure 9). 

 

If your answer is between the readings on the card, the result is halfway in between as well.  
The salinity of the sample is recorded in parts per thousand (ppt). 

 
REMEMBER: If you used more than one syringe full of Reagent B, add 20 ppt to the result you 
read off the BLUE card for the final value of the sample’s salinity.  One syringe full of Reagent B 
used is equal to 20 ppt. 
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Figure 9: Chart to determine salinity from syringe reading. 
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Using the refractometer 
 
As an alternative to the titration method for salinity, you may have been given a refractometer. A 
refractometer is a device that lets you visually determine the salinity of a sample; different types of 
refractometers are used to measure the sugar content or specific gravity of various liquids.  
When light enters a liquid it does not pass through in a straight line; when it hits the boundary 
between two different media (like air and water), the light wave is “bent”. This is called refraction. 
Think of looking at a straw in a glass of water: the straw looks bent. This happens because the rays 
of light are bent at a certain angle as they pass through the water. Refractometers measure the 
degree to which the light changes direction, called the angle of refraction. The refractometer takes 
the refraction angles and correlates them to established refractive index (nD) values. Using these 
values, you can determine the concentrations of solutions. 
 
It is very straightforward to use the refractometer to measure the salinity of your water sample. 
First flip up the clear plastic cover and use a pipette to drop 2 or 3 drops of your water sample onto 
the blue glass plate. Close the cover and hold the device up to your eye, facing towards the sun or a 
bright light source. You will see something similar to the graph pictured below right. The salinity 
value of the sample is the dividing line between the white and blue parts of the view finder.  

 

 
 

Calibration of the refractometer is also straightforward. Using distilled water, lift the plastic cover and 
place 2 to 3 drops on the plate. Close the cover wait 30 seconds so the sample can reach the 
temperature of the refractometer. Point the refractometer toward a natural light source since artificial 
lighting can cause the reading to be inaccurate. Look into the eyepiece and adjust it so that the scale is 
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in focus. Adjust the calibration screw, found either near the blue glass plate or on the underside of the 
refractometer so that the blue-white contact line reads exactly zero. 

Clean the blue glass plate with a soft, damp cloth. Redo the test with distilled water to ensure your 
calibration was accurate. It is important to clean the refractometer after every use with distilled water, 
especially the hinges which can corrode. 
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Step 11. pH Determination 
 

Using the digital pH meter 
 

11.1 Rinse the sensor with distilled water. 
 

11.2 Turn on the meter and dip the sensor end into the bucket of sample water. 

11.3 After swirling the meter around in the sample water for approximately 5 seconds, record 
the reading while leaving the sensor end in the water. 

 
The pH meter should be calibrated at least every 6 months. If readings seem inaccurate, feel free to 
calibrate the meter more often. To calibrate the meter, rinse the sensor with distilled water then dip 
the sensor in the known pH buffer solution that is included with your kit. Turn the screw on the back of 
the meter until the digit reading matches the pH of the buffer solution. 
 

       
 

Figure 10: pH meter   Figure 11: Calibration screw hole 
 

Using the LaMotte pH Test Kit 
 

11.4 Fill supplied test tube to the 10mL line with sample water. 
 

11.5 Add 10 drops of Cresol Red Indicator. Cap the test tube and invert several times to mix. 
 

11.6 Insert test tube into LaMotte Octa-Slide 2 Viewer and match sample color to a 
color standard. Record results. 
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Step 12. Clean Up and Storage of Equipment 
 
You should use a dedicated container for transporting the testing waste (your “fixed” water 
samples from the glass sample bottles, the titrated water from the DO and salinity tests, etc.) from 
your sampling location back home. Please do NOT just dump these liquids on the ground or back 
into the lagoon! It’s easiest to use an empty plastic gallon jug labelled “Waste”.  Fill the jug about 
1/3 full with vermiculite or kitty litter to absorb the liquids. You should be able to use the jug for 
several weeks. When the container is full, place it in a plastic trash bag and put out for regular 
trash pick-up. 

 
Rinse the Secchi disk and thermometer in tap water. 
 
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 the Bon Ami cleanser as required to clean off stains from 
test tubes and caps. Use pipe cleaners to clean the inside of titrator syringes if needed. 

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. 
 
If you need any chemical refills or any replacements for syringes, bottles, etc., please either call us at 
the Lagoon House at 321-752-7775 or e-mail Kara Woods, the LagoonWatch coordinator, at 
kara@mrcirl.org.  
 

 
Step 13. Data Handling 
 
After you do your testing each week, enter your data on the website: data.savetheirl.org. Enter 
your First Name, Last Name, and Password (“water” is the default) in the first three entry fields. 
Enter your data in each of the remaining fields. If you did not collect a measurement or made a 
mistake that renders the measurement unusable, use the “N/A” button to the right side of that 
field. 
 
 It is always best to enter “N/A” for a measurement for which you are not confident. 
Incorrect data can paint an inaccurate picture of the environmental conditions that we are 
measuring. 
 
NOTE: In 2019 this reporting link will change when we update our entry system to a new 
interactive data platform. We will be in touch regarding the changes! 

 

mailto:kara@mrcirl.org
http://www.mrcirl.org/members/dataentry.html
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Procedures for the Analysis of Q.A. Samples 
 

What are Q.A. Samples? 

In order to ensure a consistent level of quality in the data you 
collect, MRC requires monthly quality assurance tests where you 
will test pH, salinity, or dissolved oxygen. MRC will know these 
values, however you will not. This serves to make sure: 

• Your equipment is not faulty 
• Your chemicals have not degraded 
• You are using your equipment correctly 
• The equipment is calibrated correctly 

 
Each January you will receive eight QA blind samples to 
take you through the calendar year. These will be 
labelled for the month and test (pH or salinity) to be 
conducted. The other four tests will be completed with 
your distilled water to measure dissolved oxygen.  
Please follow the procedures below to analyze the Q.A. samples.  
 
Send your QA results in an email to Kara Woods, LagoonWatch, at kara@mrcirl.org. 
 
 
pH QA Procedure: 

To measure the pH of the provided sample, complete the same analysis you are using for your 
field samples with your LaMotte pH kit or digital pH meter. Make sure that the tubes are very 
clean and have been rinsed well with distilled water ahead of the test. If your results exceed 
the upper or lower limits of your test kit comparitor (color cube), please note it in your report. 

 

Salinity QA Procedure: 

To measure the salinity of the provided samples, complete the titration analysis you are using for your 
field samples.  Make sure that you take exactly 50 units (exactly 0.5 ml) of sample with no air bubbles 
and no drips on the outside of the plastic syringe. 
 
 
 
 

2019 Q.A. Blind Sample 
Schedule 

 
Month 

 
Parameter 

  January Salinity 
  February D.O. 
  March pH 
  April Salinity 
  May D.O. 
  June pH 
  July Salinity 
  August D.O. 
  September pH 
  October Salinity 
  November D.O. 
  December pH 

mailto:kara@mrcirl.org
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Dissolved Oxygen QA Procedure: 

Fill a Tupperware container with 20  ml (approximately 7oz) of distilled water. Allow the container to 
stand overnight for about 12 hours uncovered in a dark cupboard at room temperature.  After 12 
hours, measure the temperature with a thermometer that has been rinsed with distilled water. 
Carefully pour the water to completely fill each of the two cleaned D.O. water bottles from your kit. 
Complete the Winkler titration method used for field sampling. Please make sure to thoroughly 
shake the bottles after the first two chemicals have been added and then again after adding the 
sulfamic acid powder. Thorough shaking to complete the mixing of the sample is critical to getting an 
accurate test result. Record and report the water temperature and the averaged D.O. results on the 
QA Data Entry link on data.savetheirl.org 
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Indian River LagoonWatch Monitor Checklist 
 

LagoonWatch Water Quality Monitor Checklist 
Item Quantity Use Description 

Introduction Packet + Procedures 1 Information  

Thermometer 1 Temperature Plastic thermometer with string 

 
Bucket 

 
1 

Sample 
collection 3-gallon bucket 

Secchi Disk 1 Water clarity Black and white wooden disk with rope 

LaMotte pH Test Kit or Digital pH 
meter 

 
1 

 
pH 

LaMotte Cresol Red pH Test Kit or  
yellow pH- 009 Digital PH Meter 

 
Water Quality Test Kit 

 
1 

Salinity, pH, 
D.O. 

Plastic tackle box 

15mL Test Tube 1 Salinity 15 mL glass tube with snap-on lid with hole 

1mL Salinity Syringe 1 Salinity 1.0 mL syringe marked BLUE or yellow 

Pocket sized pH meter 1 pH Plastic meter with digital screen 

D.O. Sample Bottle 2 D.O. Clear glass bottle with black lid 

25mL Test Tube 1 D.O. 25 mL glass tube with snap-on lid with hole  

1mL D.O. Syringe 1 D.O. 1.0 mL syringe marked RED 

Pipet 1 Multiple uses 3.0 mL clear plastic dropper 

Test Chemicals    

Salinity Indicator Reagent "A" 1 Salinity Labeled plastic dropper bottle marked BLUE 

Salinity Titration Reagent "B" 1 Salinity Labeled plastic bottle marked BLUE 

Manganese Sulfate 1 D.O. Labeled plastic dropper bottle marked RED 

Alkaline Potassium Iodide Azide 1 D.O. Labeled plastic dropper bottle marked RED 

Sulfamic Acid Powder 1 D.O. Labeled plastic container marked RED 

Starch Indicator Solution 1 D.O. Labeled plastic dropper bottle marked RED 

Sodium Thiosulfate 1 D.O. Labeled plastic bottle marked RED 
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Volunteer Monitor Commitment 
 

 
I hereby acknowledge taking into my possession a set of water quality test kits owned by the 
MRC and valued at $170.00. I hereby agree to use these kits only for their stated purpose 
and, should I retire from the program at any time, return these kits to the MRC in person or 
by shipping at my expense and in good order within two weeks of ceasing testing. I also 
agree that, should the kit be lost or stolen while in my possession, MRC will be reimbursed 
for their full replacement value**. 

 
The Indian River Lagoon is undergoing rapid changes due to intense development in its 
watershed and it is critical that the MRC maintain momentum in the testing program so that 
accurate scientific data be available to assist with management decisions. Therefore, I agree 
that during the first month I shall perform and report on at least four water quality tests (1 
test per week), and thereafter, will test weekly or as often as feasible, but not less than an 
average of three times each month. Should I not be able to maintain this standard, I shall 
inform the MRC and return the kit promptly. 

 
I further recognize that the data I shall be reporting is to be quality assured by monthly testing of  
assigned Q.A. blind samples. 

 
 
 
 

Volunteer Name:   
 
 

Signature: Date:   
 
 
 
 
 

**The MRC recognizes that individual components of the testing kits may be lost or broken 
from time to time. We ask that all such loss or damage be reported promptly so that 
replacements can be sent out immediately and no testing time is lost. All broken or 
damaged parts will be replaced by MRC at no cost to the volunteer. 
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