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Standard Operating Procedure – Dissolved Oxygen         
by LaMotte Winkler Titration 
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1 POINT OF CONTACT 

NAME:   Peter Linderoth, Save the Sound / CFE, Water Quality Program Manager 
ADDRESS: 545 Tompkins Ave, 3rd Floor, Mamaroneck, NY 10543 
EMAIL:  plinderoth@savethesound.org  
PHONE:  914-263-6233 

2  OBJECTIVE 

Determine the dissolved oxygen concentration in the surface (0.5 m below surface) and bottom water 
(0.5 m above bottom) at the station. When total water depth is greater than 10 m, dissolved oxygen 
concentration at mid-depth will also be determined. Dissolved oxygen concentration is reported in 
milligrams per liter (mg/L) or parts per million (ppm); mg/L is equal to ppm. Dissolved oxygen saturation 
(%) is reported using United States Geological Survey (USGS) tables for dissolved oxygen saturation in 
saline waters. Frequency of sampling and daily order of events are specified in the “UWS Sampling Plan 
SOP.”  

mailto:plinderoth@savethesound.org
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Note – dissolved oxygen percent saturation cannot be determined using the chart provided in the 
LaMotte manual. The conversion chart provided by LaMotte is for fresh water.  

3 DEFINITIONS AND ABBREVIATIONS 

Embayment: A recess in a coastline or an indentation off a shoreline which forms a bay. In Long Island 
Sound, the names of embayments often include the words Harbor (27%), River (23%), Cove (19%), 
Bay (10%), Creek (10%), and Pond (7%); with a few including the names Brook, Gut, Inlet, or Lake. 

Field Team: Person or group of people working together to sample a station. 

Monitoring Group: The group conducting the field work. 

Section: The reporting regions for the embayment report card. Each section must include a minimum of 
three stations. Sections will be assigned a unique name by the UWS; examples are included below. 

Number of Sections 1 2 3 

Name of Sections whole inner   outer inner  middle  outer 

Abbreviations for Sections W I         O I           M          O 

Site: The whole embayment, as defined by the UWS list. Each site has a unique three letter code 
assigned by the UWS; for example, Little neck Bay, NY is “LNE”. 

SOP: Standard operating procedure; this document is a SOP. 

Station: The location where samples are collected, identified by a GPS location. 

UWS: Unified Water Study 

UWS Coordinator: The person designated as the point of contact for the UWS. 

UWS Scientific Advisor: Estuarine or water quality scientists designated as advisors to the UWS.  

4 OVERVIEW 

Water samples are collected to determine the dissolved oxygen concentration in the surface (0.5 m 
below surface) and bottom water (0.5 m above bottom) at the station. When total water depth is 
greater than 10 m, dissolved oxygen concentration at mid-depth will also be determined. Water samples 
are collected using the LaMotte 1054-DO Dissolved Oxygen Sampler; this device minimizes agitation of 
the sample and introduction of additional oxygen to the water sample. Other options are available for 
collecting water and are reviewed in the “UWS Sampling Plan SOP.” 

Dissolved oxygen concentration is determined by the Winkler titration method using a LaMotte 
dissolved oxygen analysis kit. Dissolved oxygen concentration is reported in milligrams per liter (mg/L) or 
parts per million (ppm); mg/L is equal to ppm. Dissolved oxygen saturation (%) is reported using United 
States Geological Survey (USGS) tables for dissolved oxygen saturation in saline waters. This conversion 
requires the temperature of sample at time of sampling, salinity of sample, and barometric pressure at 
time of sampling.  Frequency of sampling and daily order of events are specified in the “UWS Sampling 
Plan SOP.”  

Note – dissolved oxygen percent saturation cannot be determined using the chart provided in the 
LaMotte manual. The conversion chart provided by LaMotte is for fresh water.  
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5 SOURCES 

These procedures are based on the EPA Volunteer Estuary Monitoring Manual (EPA, 2007) and follows 
methods used in the EPA National Coastal Assessment (EPA, 2001). The EPA Volunteer Estuary 
Monitoring Manual (EPA, 2007) provides a wealth of specific data for monitoring groups. All groups 
should refer to the EPA manual for specific guidance. 

Analytical methods follow the guidance provided in the LaMotte Manufacturer’s Manual: 
http://www.lamotte.com/images/pdf/instructions/7414.pdf. Use of the sampler is covered in 
http://www.lamotte.com/images/pdf/instructions/1054-do.pdf. The LaMotte Manual contains pictures 
of equipment and steps for the titration. 

6 MATERIALS AND EQUIPMENT 

 LaMotte Dissolved Oxygen Sampler (LaMotte 1054-DO) 

 LaMotte sampler operation manual: 
http://www.lamotte.com/images/pdf/instructions/1054-do.pdf 

 LaMotte Dissolved Oxygen Test Kit (LaMotte 5860-01)  

 LaMotte test kit manual: 
http://www.lamotte.com/images/pdf/instructions/7414.pdf 

 metered line 

 gloves and eye protection 

 hazardous waste container (e.g. empty 
peanut butter jar, other wide-mouth jar) – 
you will be adding kitty litter to the 
hazardous waste, so choose a jar or bottle 
that works. You may use a drinking bottle 
and a funnel made of paper to deliver kitty 
litter. 

 kitty litter, any type should work 

 temperature & salinity of the sample at time of collection 

 barometric pressure at time of collection – obtained from a smart phone or weather station 

7 METHODS 

7.1 Preparation 

o Check that field equipment is prepped and operational. 

o Prepare labels for bottles if you will not be analyzing immediately after collection. 

o Make sure you have a copy of the LaMotte operation manuals. This guide serves only as a reminder. 
You must review the manufacturer’s guidelines and tips. 

http://www.lamotte.com/images/pdf/instructions/7414.pdf
http://www.lamotte.com/images/pdf/instructions/1054-do.pdf
http://www.lamotte.com/images/pdf/instructions/1054-do.pdf
http://www.lamotte.com/images/pdf/instructions/7414.pdf
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o Clearly label the hazardous waste container with the words “Dissolved Oxygen Titration Waste” 

7.2 Field Collection and Processing 

1. Collect two independent water samples as described in the “UWS Sampling Plan SOP.” In other 
words, you will use the sampling device to collect two separate samples from each target depth. 

IMMEDIATELY UPON SAMPLE COLLECTION: 

2. Remove the dissolved oxygen sample bottle from the water sampler. Place the thermometer in the 
water remaining in the sample (if using a thermometer). 

3. Chemically fix the water sample in the collection bottle for dissolved oxygen analysis. 

a. Holding the Manganous Sulfate reagent bottle completely upside down, add 8 drops of 
Manganous Sulfate solution to the sample bottle. 

b. Holding the Alkaline Potassium Iodide Azide reagent bottle completely upside down, add 8 drops 
of Alkaline Potassium Iodide Azide to the sample bottle. 

c. Cap the sample bottle and invert several times. A white to brownish-orange floc will cloud the 
sample bottle. 

d. Let the floc settle until the top half of the bottle is clear before proceeding. This will take a few 
minutes. 

e. Add 8 drops of Sulfuric Acid 1:1 and mix for 30 seconds. To mix, invert the bottle, then turn right-
side up; do this many times. 

f. If samples will be held until later, store in a cool, dark place. Samples need to be cool, not cold. In 
other words, do not allow them to heat up in the sun and do not put them in a cooler with ice. 
The goal is to avoid large swings in temperature which will change the volume occupied by the 
liquid and may result in loss of the chemical making the golden brown color (I2, which volatilizes 
or leaves the liquid relatively easily). 

g. Record the temperature, salinity and barometric pressure on the data sheet. 

BY THE END OF THE SAMPLE DAY (within 8 hours of fixing the sample): 

4. Titrate the sample to determine dissolved oxygen concentration. The following instructions are 
copied from the LaMotte Test kit manual. 

a. Fill the titration test tube tube to the 20 mL line with the fixed sample then cap the tube.  

b. Fill the titrator syringe with the titrating solution, sodium thiosulfate, by turning the sodium 
thiosulfate bottle upside down and slowly pull back on the syringe plunger until the tip on the 
bottom is opposite the zero line on the scale. You may have to push the plunger in and out a few 
times to get rid of any air bubbles in the syringe. 

c. Put the tip of the titrator into the opening on the plastic cap of the titration vial that contains 
your fixed sample. 

d. Add the sodium thiosulfate titrating solution one drop at a time by gently pushing the plunger. 
Swirl the sample solution in the tube between drops until the sample has turned pale yellow. If 
your sample is already pale yellow skip this step. If your sample is colorless you have 0 mg/L 
dissolved oxygen. 
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e. Remove the plastic cap from the titration vial without moving the titrator’s plunger. 

f. Add 8 drops of starch indicator solution to the pale yellow sample in the titration vial. The 
sample should now turn deep blue or black.  

g. Put the cap back on the titration vial. Insert the top of the titrator syringe into the opening of 
the titration tube cap. 

h. Continue to add sodium thiosulfate titrating solution one drop at a time, swirling the solution 
between each drop. 

i. The color should change from dark blue to light blue. 

j. Stop adding drops when the solution turns from pale blue to colorless. 

k. If no color change occurs by the time the plunger tip reaches the bottom of the scale on the 
titrator syringe, refill the titrator syringe with the sodium thiosulfate titrating solution to the 
zero mark and continue the titration.  

i. If you have refilled the titrating syringe, sum the two volumes 
of sodium thiosulfate titrating solution for the final test 
results.  

5. Read the test result directly from where the large ring of the 
plunger meets the barrel of the titrator syringe. Each minor 
division on the titrator scale is 0.2 ppm (ppm = mg/L).  

6. Record dissolved oxygen concentration (mg/L) on the field data 
sheet. 

CLEAN UP TITRATION CHEMICALS 

!! NEVER POUR ANY CHEMICALS INTO THE ESTUARY !! 

7. Discard any sodium thiosulfate titrating solution left in the titrating syringe into the hazardous waste 
container. 

8. Take the waste container to the lab or your home. Add kitty litter to the container, cap it tightly, and 
put it out with the trash (EPA, 2007).  

a. NOTE – The LaMotte Dissolved Oxygen Titration Kit Material Safety Data Sheets instruct users to 
dilute waste liquids and pour them down the drain. This should only be done if the users’ homes 
are served by centralized wastewater treatment systems. Never put the waste liquids down the 
drain if you have a septic system (EPA, 2007). 

Note – dissolved oxygen percent saturation cannot be determined using the chart provided in the 
LaMotte manual. The conversion chart provided by LaMotte is for fresh water. For saline waters, the 
LaMotte technique for calculating percent saturation of dissolved oxygen using temperature and 
barometric pressure WILL NOT WORK. Use the USGS DO tables for saline waters: 
http://water.usgs.gov/software/DOTABLES/.  

7.3 Sample Storage 

Once step 3 is complete, the fixed samples may be held until the end of the day and analyzed in the lab 
or at home. Analysis should occur within eight hours of the time of chemical fixation.  

http://water.usgs.gov/software/DOTABLES/
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7.4 Laboratory Analysis 

Analysis of the sample is included in steps 3 and 4. These steps may be conducted in the field or in the 
lab / at home. 

8 TROUBLESHOOTING / HINTS 

 Make sure dissolved oxygen bottle is filled to the brim without air bubbles.  

 Minimize contact with air. 

 Closely follow all steps and images provided by LaMotte for the Winkler Titration.  

 Do not use LaMotte Titration Kit if reagents have expired.  

 Always carry a copy of this SOP and the relevant parameter-specific SOPs. 

 Print out the “quick sheets” for relevant SOPs to use as a reminder in the field. Do not laminate 
these as you will want to add notes. A plastic page-protector taped close can be used to keep these 
sheets dry. 

9 DATA PROCESSING AND STORAGE 

The UWS coordinator will be the custodian of the finalized data files. The UWS coordinator will maintain 
a database which includes the unique site codes, section codes, and station codes for the embayment. 
Each unique station code will be affiliated with the corresponding GPS for the station. 

The monitoring group is responsible for obtaining data, entering data into the UWS data template, and 
delivering the data to the UWS coordinator. 

The monitoring group is responsible for assuring that the correct unique station ID assigned by the UWS 
is properly matched with the local organizations station ID codes. Both codes (monitoring group’s 
station code and UWS unique station ID) will be entered into the data template, along with the GPS 
coordinates. 
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11 Quick Sheet – Dissolved Oxygen by LaMotte Winkler Titration 

Preparation 

o Check that field equipment is prepped and operational. 

o Prepare labels for bottles if you will not be analyzing immediately after collection. 

o Make sure you have a copy of the LaMotte operation manuals. This guide serves only as a reminder. 
You must review the manufacturer’s guidelines and tips. 

o Clearly label the hazardous waste container with the words “Dissolved Oxygen Titration Waste” 

Field Collection and Processing 

1. Collect two independent water samples as described in the “UWS Sampling Plan SOP.” In other 
words, you will use the sampling device to collect two separate samples from each target depth. 

IMMEDIATELY UPON SAMPLE COLLECTION: 

2. Remove the dissolved oxygen sample bottle from the water sampler. Place the thermometer in the 
water remaining in the sample (if using a thermometer). 

3. Chemically fix the water sample in the collection bottle for dissolved oxygen analysis. 

a. Add 8 drops of Manganous Sulfate Solution  
b. Add 8 drops of Alkaline Potassium Iodide Azide 
c. Cap and mix. 
d. Allow precipitate to settle.  
e. Add 8 drops of Sulfuric Acid. 
f. Cap and mix until reagent and precipitate dissolves. 

4. Record temperature, salinity, and barometric pressure on the data sheet. 

BY THE END OF THE SAMPLE DAY: 

5. Titrate the sample to determine dissolved oxygen concentration. The following instructions are 
copied from the LaMotte Test kit manual. 

a. Fill titration test tube to the 20 mL line. 
b. Fill Titrator with Sodium Thiosulfate, 0.025N. 
c. Titrate until sample color is pale yellow. DO NOT DISTURB TITRATOR PLUNGER. 
d. Add 8 drops of Starch Indicator. 
e. Continue titration until blue color just disappears and solution is colorless. 

6. Read the test result directly from where the large ring of the plunger meets the barrel of the titrator 
syringe. Each minor division on the titrator scale is 0.2 ppm (ppm = mg/L).  

7. Record dissolved oxygen concentration (mg/L) on the field data sheet. 

CLEAN UP TITRATION CHEMICALS           !! NEVER POUR ANY CHEMICALS INTO THE ESTUARY !! 

8. Discard sodium thiosulfate titrating solution left in the titrating syringe into the hazardous waste. 

9. Add kitty litter to the waste container, cap it tightly, and put it out with the trash.  

NOTE – The LaMotte Dissolved Oxygen Titration Kit Material Safety Data Sheets instruct users to dilute 
waste liquids and pour them down the drain. This should only be done if the users’ homes are served by 
centralized wastewater treatment systems. Never put the waste into a septic system (EPA, 2007). 


