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URI WATERSHED WATCH 

Welcome to the University of Rhode Island Watershed Watch program!  The 
University of Rhode Island (URI) Watershed Watch program is a statewide volunteer 
water quality monitoring program.  The focus is on educating the public and 
providing current information on the water quality of lakes, ponds, reservoirs, rivers 
and estuaries throughout Rhode Island.  The heart of the program consists of weekly 
or biweekly monitoring in the middle of these waterbodies by trained volunteer 
monitors.  Water quality is a reflection of the activities in the water itself as well as in 
the lands and waters that surround and lie upstream.  It is our hope that this program 
will encourage communities, shoreside homeowners, recreational users, and local 
residents to understand the need to cooperatively manage and improve the water 
quality of all the water bodies within a watershed.  In this way we all will ensure that 
Rhode Island’s fresh water resources remain one of the state’s great assets. 

 URI Watershed Watch is one of four Cooperative Extension Water Quality 
Programs and is in the Department of Natural Resources Science in the College of 
the Environment and Life Sciences at the University of Rhode Island.  URI 
Cooperative Extension provides much of the staff support and laboratory facilities.  
The program also relies on the time and financial support of many organizations 
throughout the state. 

 URI Watershed Watch works with municipalities, watershed organizations, 
land trusts, and the Rhode Island Department of Environmental Management to 
determine which water bodies should be monitored.  This program began in May 
1988 as a cooperative effort between the URI’s Natural Resources Science 
Department and the Wood-Pawcatuck Watershed Association.  By now more than 
thirty organizations throughout Rhode Island and northern Connecticut have co-
sponsored water quality monitoring efforts by more than 300 volunteers.  Each 
sponsoring organization financially contributes to the program.  URI Watershed 
Watch provides all monitoring equipment, supplies, and training, as well as 
conducting laboratory analyses, data analysis, and reporting results. 

 In 1992 the Water Resources Division of the Rhode Island Department of 
Environmental Management (RIDEM) confirmed the value of the quality data 
collected by the volunteers in the URI Watershed Watch program.  URI Watershed 
Watch data is the sole source of almost all of Rhode Island’s lake and pond data.  It 
is valued as “monitored data” in the “State of the State’s Waters” report.  RIDEM’s 
enthusiastic support has had a significant impact on the scope of the URI Watershed 
Watch program. In 2006 our analytical laboratory attained certification by the Rhode 
Island Department of Health as a licensed laboratory. 

 This manual provides the step-by-step instructions for water quality 
monitoring on Buckeye Brook.  Coupled with field training and proper equipment, our 
dedicated volunteers are significantly expanding the water quality information and 
data available on our water bodies, a critical first step to their protection, 
management and enhancement.  Without a doubt, it is the dedication of the volunte 
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Photo courtesy of Buckeye Brook Coalition 

BUCKEYE BROOK COALITION 

The Buckeye Brook Coalition, a state 
designated Watershed Council, was formed in 
2003 to focus attention on Buckeye Brook and 
its watershed, located in Warwick, Rhode 
Island. The brook plays a significant role in 
nature's life cycle. Buckeye Brook and Warwick 
Lake are the spawning grounds of the blue 
back herring and alewives. This brook is self-
sustaining and unique, having no fish ladders 
or passage system to aid the herring in their 
migration between the sea and Warwick Lake 

at spawning time. Its salt marsh plays a vital 
role as a natural filtration system and 
vegetative buffer for Narragansett Bay. It is also spawning ground for shrimp and 
many other smaller bay inhabitants. Shorebirds feed off the fish, worms, crabs and 
clams in this rich habitat. 

The major goal of the Buckeye Brook Coalition is to protect and preserve this natural 
treasure and the future of blue back herring and alewives that annually spawn in 
these waters. It supports activities that work to clean-up debris in the brook and 
surrounding areas and promote good water quality. It advocates for protection of the 
brook and its wetlands from destruction and focuses attention on situations and 
policies that endanger its well-being. 

The Buckeye Brook Coalition is supported by a group of individuals and 
organizations who promote the good health of Buckeye Brook. These organizations 
include, but are not limited to: 

 The City of Warwick 
 RI Rivers Council 
 Save The Bay 
 Conservation Law Foundation 
 Mill Cove Conservancy 
 Federated RI Sportsmen's Clubs, Inc. 
 Rhode Island Saltwater Anglers Association 
 Herring Alliance 
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Why are we monitoring Buckeye Brook in the winter? 
 

The Buckeye Brook watershed is located within the city of Warwick and adjacent to 
T.F Green Airport. In recent years, there has been growing concern about the 
impacts of runoff from the airport, specifically deicing and anti-icing compounds 
containing glycols. These compounds are sprayed on aircrafts to remove ice before 
takeoff and prevent ice from forming during flight: a critical procedure for flight 
safety. Glycols dissolve in water and can mix with stormwater runoff and snowmelt 
and enter into nearby waterways. 

Propylene glycol is considered nontoxic by the USDA and is even used in many 
foods and cosmetics. Ethylene glycol is considered poisonous if ingested (the main 
ingredient in most antifreeze), but both break down in water via the same microbial 
process. Bacteria consume the glycol sugars and in this process use up large 
amounts of oxygen, creating a high biochemical oxygen demand. This can also lead 
to increased growth of bacteria, which further deplete dissolved oxygen levels. This 
is detrimental to aquatic life that requires high dissolved oxygen levels to survive, 
including many species of fish and macro-invertebrates. If oxygen levels drop below 
a minimum level, organisms move to area with higher oxygen levels or eventually 
die.  

Additionally, highly urbanized areas such as Warwick can mean a greater amount of 
sediment and nutrients entering the watershed. In winter, salts deposited on the 
roads to manage icy conditions can be of great concern to water quality. Total 
dissolved solid measurements and nutrient analysis in the lab can provide additional 
valuable information on how salts are impacting the watershed. 

The Rhode Island Airport 
Corporation (RIAC) has been 
monitoring a number of sites in the 
Buckeye Brook Watershed since 
January 2005. A URI Watershed 
Watch Coastal Fellow and graduate 
student began monitoring in July 
2012, continuing the glycol study 
done by high school student Nate 
Andrews of Warwick. A variety of 
water quality parameters are tested 
including glycol, dissolved oxygen, 
pH, water temperature, and total 
dissolved solids, and more sites are 
monitored more frequently than monitoring done by RIAC. As the airport upgrades 
its deicing recovery systems, we expect continuous monitoring will reveal decreasing 
winter glycol levels. The Buckeye Brook Coalition is partnering with URI Watershed 
Watch to engage citizens in a volunteer monitoring program to perform these tests 
biweekly and after major storm events. Citizen stewardship is critical to the health of 
the watershed; we could not do it without our valuable volunteers!  
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Buckeye Brook Monitoring Sites, IDs, Parking and Access 
Updated: December 2015 

 Spring Green Pond on Warwick Ave. 

 URI Station ID: WW536 

 GPS location: 41o44’5.65” N; 71o24’28.37” W 

 Parking: In public lot at site 

 Access: Easy 

 Old Catch Basin across from 462 Lakeshore Drive 

 URI Station ID: WW539 

 GPS location: 41o43’20.04” N; 71o24’54.29” W 

 Parking: On street 

 Access: Easy 

 Buckeye Brook Culverts at 18 Lakeshore Drive 

 URI Station ID: WW538 

 GPS location: 41o43’42.72” N; 71 o 24’52.13” W 

 Parking: On street 

 Access: Easy, but requires a big step down from the street to the 

stream 

 Buckeye Brook at Old Warwick Ave. 

 URI Station ID: WW359 

 GPS location: 41 o 42’51.42” N; 71 o 23’57.00” W 

 Parking: In Knights of Columbus parking lot 

 Access: Moderate; vegetation can be overgrown and make walking 

down to site more challenging 

 Buckeye Brook at Novelty Road 

 URI Station ID: WW218 

 GPS location: 41 o 42’41.34” N; 71o 23’17.75” W 

 Parking: On street in a cul-de-sac 

 Access: Difficult; requires walking through an overgrown, wooded 

buffer area. There is little room on shore to stand or place equipment. 

Access is very close to a private residence and care must be taken not 

to trespass. 

 Buckeye Brook at Mill Cove 

 URI Station ID: WW221 

 GPS location: 41o42’43.47” N; 71 o 22’31.17” W 

 Parking: On busy street; care must be taken to avoid oncoming traffic; 

parking on bridge is not allowed 

 Access: Difficult climbing over guard rail and down rocks to shore  
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Map of Buckeye Brook Monitoring Sites 
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SAFETY FIRST! 
 

Being a URI Watershed Watch volunteer usually involves going out on the water.  It 
also may involve using chemical reagents to perform water quality tests.  Here are 
some simple rules to follow.  Remember that your safety is far more important than 
any monitoring. 
 
When getting ready to go on the water: 

 Familiarize yourself with all monitoring instructions before you go on the 
water. 

 If the stream is running high consider wearing a personal flotation device – or 
not wading in at all.  Even shallow streams can pull your feet out from under 
you when they are strongly flowing, and ‘potholes’ can form unexpectedly.  

 Stay off the water if a storm is approaching, or has arrived. 
 If at all possible, monitor with a partner.  The old adage about “safety in 

numbers” applies here.  (Having a partner helps improve quality data 
collection, too.) 

 Watch out for steeply sloped shorelines – they can cause falls, and tramping 
up and down them increases erosion. 

 Bring along a supply of drinking water. 
 Stay off the water if you do not feel well. 
 If it is safe to do so, you can break ice on the water surface to obtain a 

sample. DO NOT WALK ONTO THE ICE to do this. If you cannot break the 
ice from shore, do not collect a sample. 

  If snow, ice, or other conditions threaten your safety, DO NOT MONITOR.  
 
When using monitoring kits: 

 Familiarize yourself with all instructions. 
 Follow the instructions step-by step, in the order written. 
 Wear glasses or goggles when using reagent chemicals. 
 Avoid contact with your skin, eyes, nose, mouth, and between reagent 

chemicals. 
 If you spill anything on yourself, flush thoroughly with lots of water. 
 Use stoppers or bottle caps, not your fingers or hands, to cover bottles during 

shaking or mixing. 
 Rinse and wipe up any reagent chemical spills, liquids, or powder as they 

occur. 
 Thoroughly rinse all your testing apparatus with tap water after use. 
 Thoroughly rinse your hands after performing your tests, even if you wore 

gloves. 
 Keep equipment and reagent chemicals out of sunlight and extreme heat or 

cold. Don’t leave any equipment in your car! 
 Keep all equipment and supplies away from children, just like you would 

household cleaning products. 

If you have any questions or concerns call URI Watershed Watch at 
(401) 874-2905. 
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Water Quality Measurements  
Buckeye Brook Watershed  

Winter Monitoring 
 

URI WATERSHED WATCH PROGRAM 
 

EVERY OTHER WEEK 
(at ½ depth to the bottom) 

Water Temperature – digital thermometer 

Air Temperature – thermometer 

Total Dissolved Solids – Oakton® TDS Tester 

Propylene Glycol – CHEMetrics® kit 

Dissolved Oxygen – LaMotte® kit 

 
MONTHLY WATER COLLECTION DAYS 

(December through April) 
Water samples will be collected by volunteers and kept in their freezer until the end 

of the monitoring season 
Analysis by URI Watershed Watch staff for: 

Dissolved Phosphorus 
Nitrate-Nitrogen 

Ammonium-Nitrogen 
Chlorides 

 

WINTER STORM EVENT MONITORING 
(within 12-24 hours after end of storm, or when conditions are safe) 

Total Dissolved Solids 
Propylene Glycol 
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Buckeye Brook Winter Monitoring Supplies 
 
Supplies provided by URI, in a re-useable bag: 
 
Item For 
Buckeye Brook Wintering Monitoring 
Manual 

Detailed and step-by-step information 

Latex gloves Hand protection 

Goggles Eye protection 

2 Yellow digital thermometers Water & air temperature 

DO kit with 2 bottles Dissolved oxygen tests 

Glycol test kit with 2 sample cups Glycol tests 

2 Brown glass bottles Collecting 2 glycol test samples 

TDS meter Dissolved solids tests 

TDS standards Checking TDS meter 

125 mL plastic bottles (7) Monthly water nutrient collection 
bottles 

Rinse bottle, filled with DI or your tap 
water 

Rinse test bottles between tests 

Waste Container Leftover test reagents and used test 
vials 

Monitoring postcards Transmitting field and test results 

Field data sheet Back-up field and test results 

Liability waiver, etc. Information 

Monitoring schedule Information 

Updates information 

 

Supplies provided by you: 
Warm, sturdy waterproof gloves Frostbite prevention 

Whatever else you need to keep warm 
and dry  

See above 

Clipboard, pencil Hold data sheet and record results 

Newspaper, paper towels Protect work surface and clean spills 

Additional protective gloves Hand protection 

Clean bucket (optional) Collect stream sample before testing 
 

  



 

General Information 1-9 

HANDLING AND TRANSPORTING WATER SAMPLES 
Keep ‘em cold & NO Smoking!!! 

 
 How you handle your water samples once they are out of the water is 
extremely important in ensuring that the results of what you test truly reflect the 
condition of the water. Sunlight and warm air temperatures can have a dramatic 
effect on your water. Here are some important points for transporting your water 
samples: 
 
Before you go to your site: 

 Bring a cooler bag with a cold pack with you on water collection days. 
 Bring a pair of waterproof gloves to collect samples. Water can be near 

freezing in the winter! 
 
After you collect your water samples: 

 NO SMOKING! It will affect the amount of ammonia-N in your water (no 
kidding!) 

 It is a good practice to store your dissolved oxygen bottles in the cooler too! 
 If you forget your cooler, at least store your water samples out of direct 

sunlight. 
 
On-shore: 

 During colder months, do not leave samples in a place where they could 
freeze, such as your car. This can cause the bottles to explode. 

 Water samples should be stored in your refrigerator or freezer, depending on 
the sample until you are ready to bring them to the URI Watershed Watch 
laboratory. 

 
Bringing your water samples to the lab: 

 Keep ‘em cold!  Use an insulated cooler bag with cold packs or ice. If you 
choose to use ice, please put the ice in its own zip lock bag or put your water 
bottles in a bag so that the melting ice doesn’t cause the labels to slip off your 
bottles. 
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MONITORING POSTCARD INSTRUCTIONS 
 

At the bottom of this page is a copy of the monitoring postcard.  Please fill one 
out each time you do your water quality monitoring.  The postcards are pre-

stamped. 
 

Please be sure to mail it to us right away. 
 

Often monitors forget to write their name, their location, and/or the date.  
Without this information we cannot record and use your valuable data.  

Please check over your postcard before you mail it to be sure you have 
included everything. 

 
If you have questions, call us at 401-874-2905. 

 
 

Monitoring Postcard example: 
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CODES FOR ENVIRONMENTAL CONDITIONS 
 

These codes describe environmental conditions when you are monitoring. Please 
enter the code number that best describes the conditions on your monitoring 
postcard. 
 
 
Light conditions: 
 

Code Number Description 

1 Bright, distinct shadows 

2 Cloudy-bright, no shadows 

3 Heavily overcast 

 
 
 
 

Rain and snow within 48 hours: 
 

Code Number Description 

1 None within the last 48 hrs 

2 
Light; <0.5 inch rain, <2 inches snow 
within the last 48 hrs 

3 
Moderate; 0.5–1 inch rain, 2–4 inches 
snow within the last 48 hrs 

4 
Heavy; >1 inch rain, >4 inches snow within 
the last 48 hrs 

 
 
 
 
Road conditions within 48 hours: 
 

Code Number Description 

1 Clear; roads are free of ice and snow 

2 Some ice; sporadic patches of ice 

3 
Hazardous; roads are icy and inhibit 
driving 

 



 

General Information 1-12 

How to Use URI Watershed Watch’s Online Data Entry 
 
Online entry of postcard data can be completed by logging into our website (upper 
left menu button) or directly at http://104.236.233.124/ . 

• Opens to the Watershed  Watch – Online data entry login page (Figure 1) 
• Under “Please login” use “Winter Monitor” for the email (not your email 

address) and “URIWW” for the password. 
• Select the Winter Monitoring form (Figure 2). Click on the button and then 

press the blue bar at the bottom. 
– Station ID is a number (WW##) found on the attached sheet and also 

on the website (http://web.uri.edu/watershedwatch/rivers-streams/). 
Enter it exactly, including any 0’s (i.e. WW03). 

• Complete the data from your postcard and/or field data sheet (Figure 3), hit 
submit once you’ve reviewed it. 

• Hold onto postcards/field data sheet, return the postcards or field data sheet 
copy at the end of the season! 

Figure 1.          Figure 2.  

  

Figure 3. 

 
 
Please contact Elizabeth (874-4552 or eherron@uri.edu) if you have any questions 
or problems entering your postcard data. 
 

http://104.236.233.124/
http://web.uri.edu/watershedwatch/rivers-streams/


 

 

 
 
 
 

How to Monitor 
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Buckeye Brook Winter Monitoring: 

EVERY OTHER WEEK (BIWEEKLY) 

 This section summarizes the monitoring procedures used for winter monitoring in 
Buckeye Brook watershed. Detailed descriptions of each test can be found in this 
manual. 

Before going out make sure you have everything you need.  

Conduct your dissolved oxygen and glycol tests within 3 hours  

Remember that some of the chemicals reagents in your kits can be dangerous. All of 
your supplies must be kept away from children. Use protective eyewear and gloves 
when performing tests. Keep a supply of dry paper towels on hand to put under your 
bottles and wet paper towels to mop up spills. Dispose of waste as indicated in the 
specific instructions for each test.  

 

At the site: 

1. Check your Site & stream for safety.  Is the water running too fast or is the 
level too high?  Is the stream bank stable? Does snow or ice prevent access, or 
make access slippery?  Remember that your safety is more important than any 
water sample! 

2. Read the staff gauge to measure stream height, if your site has one.  Record 
the stream height on your postcard. 

3. Measure air temperature. Find a spot to hang or place a yellow thermometer. 
Leave it there while you collect your samples.  

4. Go to your stream site.  When you wade into the water, make sure you face 
upstream to collect water samples so that what you stir up by wading in 
doesn’t get into your bottles. 

5. Measure TDS. Remove the cap covering the electrodes and and turn the meter 
on. Immerse the electrodes in flowing water and wait for the reading to stabilize. 
Record the reading. Repeat 2 more times. Rinse the electrodes with distilled 
water before capping. 

6. Collect 2 glycol samples in brown glass bottles. Wearing gloves, condition 
each bottle by rinsing and filling with stream water 3 times, tossing discarded 
water downstream. Then, facing upstream, hold the amber bottle upside down 
(inverted), lower it half way to the bottom or arm’s length, whichever is less. 
Be sure not to stir up bottom sediments into your water sample. Turn the bottle 
upstream to fill it and then quickly raise it to the surface. Pour out water to 
shoulder of bottle, then cap it and put it in a cooler. 

7. Collect your dissolved oxygen samples. Using both clear glass dissolved 
oxygen bottles, collect water samples as in step 6, taking care to completely fill 
the bottles, leaving no air bubbles. Cap underwater. 

8. Measure water temperature. Press the ON OFF button, remove the plastic 
cover from the stem of the yellow thermometer and insert into a amber glass 
bottle. Record the reading in degrees Celsius on your monitoring postcard.  
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9.  “Fix” your dissolved oxygen samples. Instructions are on the lid of the kit, 
and detailed instructions are also in this manual.  Fix your sample by following 
steps 1 and 2. Do not pour out any water before you start the test.   

*Once your DO sample is fixed, you can finish the tests at home.* 

10.  Record air temperature. Don’t forget your air thermometer! Record the air 
temperature on your monitoring postcard. 

 

At home: 

1. Start both glycol tests. Fill a sample cup with 20 mL of the water from each 
glass amber bottle. Add the A-4400 Activator solution to both cups. Wait 5 
minutes to add the rest of the activator solutions.  

2. Continue your glycol tests. Add the remaining activator solutions and fill a 
glass ampoule with one sample.  Repeat with the second sample. You can return 
to your DO test while waiting 12 minutes for the color to develop. 

3. Finish the dissolved oxygen tests. Titrate your fixed water sample (two times) 
and record the results on your monitoring postcard.  

4. Finish your glycol tests. Use the color comparator to determine the ppm of 
glycol in your samples and record both results on your monitoring postcard. 

5. Rinse your monitoring equipment with tap water, no detergent, and let air dry.  
Reassemble loosely. 

 

Fill out the monitoring postcard as well as your field data sheet with all your 
results.  Remember to include the location, date and your name(s).  Mail the 
monitoring postcard to us right away! 

 

Biweekly Monitoring Checklist 
 

On shore or at home 
Collect and organize these items before you start your monitoring. 
 location map 
 monitoring postcard 
 field data sheet 
 pencil and notepad 
 goggles, gloves, paper towels 
 dissolved oxygen kit 
 glycol kit 
 Rinse bottle filled with tap water 

 

Bring to the water: 
 thermometers 
 TDS meter 
 2 clear glass dissolved oxygen bottles  

 2 amber glass bottles (for glycol tests)
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Buckeye Brook Winter Monitoring: 
MONTHLY 

In addition to the every other week (biweekly) monitoring procedures, collect a nutrient 
sample once a month in a white plastic bottle. Refer to your schedule for the 
preferred date. 

 

1. Perform your usual every other week (biweekly) monitoring tasks. Also, 

2. Collect a nutrient sample. Wearing gloves, condition your plastic bottle by 
rinsing and filling with stream water 3 times, tossing the water downstream to 
discard it. Then, facing upstream, hold the plastic bottle upside down 
(inverted), lower it half way to the bottom or arm’s length, whichever is less. 
Be sure not to stir up bottom sediments into your water sample. Turn the bottle 
upstream to fill it and then quickly raise it to the surface.  Pour out water to the 
“fill line” (about ¾ full) and cap it. 

3. Label the collection date and time on your bottle. 

4. Store the bottle in your freezer at home. At the end of the monitoring season, 
bring all your frozen nutrient samples to the URI Watershed Watch lab for 
analysis.  

 

Monthly Monitoring Checklist 
 

On shore or at home 
Collect and organize these items before you go out on the water. 
 location map 
 monitoring postcard 
 field data sheet 
 pencil and notepad 
 goggles, gloves, paper towels 
 dissolved oxygen kit 
 glycol kit 
 Rinse bottle filled with tap water 

 
Bring to the water: 
 thermometer 
 TDS meter 
 2 clear glass dissolved oxygen bottles  
 2 amber glass glycol bottles 
 1 125 mL plastic nutrient bottle, with current month on label 
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Buckeye Brook Winter Monitoring: 

STORM EVENT MONITORING 

 This section summarizes the monitoring procedures used for winter storm event 
monitoring. It is important to monitor as soon as possible after a storm event, 
preferably within 12 – 24 hours to assess the amount of total dissolved soilds and 
glycol from stormwater runoff. Detailed descriptions of each test procedure can be 
found elsewhere in this manual. Before going out on the water make sure you have 
everything you need and make sure you can monitor safely. 
 

11. Check your site & stream for safety.  Is the water running too fast or is the level 
too high?  Is the stream bank stable? Does snow or ice prevent access, or make 
access slippery?  Remember that your safety is more important than any water 
sample! 

12. Read the staff gauge to measure stream height, if your site has one.  Record the 
stream height on your postcard. 

13. Go to your stream site.  When you wade into the water, make sure you face 
upstream so that what you stir up by wading in doesn’t get into your bottles. 

14. Measure & record TDS. Remove the cap covering the electrodes and press the ON 
OFF button to turn the meter on. Immerse the electrodes in flowing water and wait 
for the reading to stabilize. Record the reading. Repeat 2 more times for a total of 3 
readings. Rinse the electrodes with distilled water and put cap back on TDS tester. 

15. Collect 2 glycol samples in brown glass bottles. Wearing gloves, condition each 
bottle by rinsing and filling with stream water 3 times. Facing upstream, hold a brown 
glass bottle upside down (inverted), lower it half way to the bottom or arm’s length, 
whichever is less.  Try not to stir up bottom sediments into your water sample. Turn 
the bottle upstream to fill it and then quickly raise it to the surface.  Pour out water to 
shoulder of bottle and then cap it. Repeat with the second brown glass bottle. 

 

At home, following detailed instructions in your glycol kit: 

1. Start both glycol tests. Fill two sample cups with 20 mL of the water sample from 
your glass amber bottles. Add the A-4400 Activator solution. Cap and shaking, wait 
5 minutes to continue the test. 

2. Continue your glycol tests. Add the remaining activator solutions and fill the 
CHEMetrics ampoule with the sample. Wait 12 minutes for the color to develop. 

3. Finish your glycol tests. Use the color comparator to determine the ppm of glycol 
in your sample and record on your monitoring postcard and field data sheet. 

4. Rinse your monitoring equipment with tap water, no detergent, let air dry.  
Reassemble loosely. 

5. Fill out the monitoring postcard as well as your field data sheet with all your 
results.  Remember to include the location, date and your name(s).  Mail the 
monitoring postcard to us right away! 
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Winter Storm Monitoring Checklist 
 

Bring to the water: 
 TDS meter 
 2-120 mL amber glass bottles 

 

On shore or at home 
Collect and organize these items out of direct sunlight, before you go out on the water. 
 location map 
 monitoring postcard 
 field data sheet 
 pencil and notepad 
 goggles, gloves, paper towels 
 insulated cooler bag 
 
 
 
NOTES: 



 

 

Specific Monitoring Techniques 
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Air and Water Temperature 

General Points to remember: 

 Keep your thermometer out of direct sunlight when not in use.  It will heat up and 
take longer to stabilize. 

 Your thermometer must be immersed in water while you read it. 

 Measure water temperature while on the water.  Do not wait to come back to shore. 

  If your river/stream site is shallow enough, as many streams are, hold your 
thermometer directly in the water, half way to the bottom to measure water 
temperature. 

 All thermometers are calibrated before being given out to ensure that they are 
accurate. 

 

Using Liquid-filled Thermometers: 

 Visually check your thermometer to make sure that the liquid (non-toxic alcohol) has 
not separated.  If it has please return it to Watershed Watch for a replacement. 

 If your thermometer has a clear plastic cover it does not need to be removed before 
use.  If you notice that water is not getting inside the cover, loosen it a bit.  (You can 
also remove the cover, heat a pin over a flame and push it through the plastic cover 
to create a vent hole.) 

 Measure water temperature while the bulb of the thermometer is still in the 
water. Swish the thermometer in the water until the temperature stops changing. It 
will respond quickly. 

 The thermometer does not need to be completely submerged to take a reading. 

 The thermometers we use measure temperature in degrees Celsius.  On the next 
page is a conversion chart to Fahrenheit. 

 It is best to store the thermometer upright, bulb end down.  

 Air temperature is measured by simply exposing the thermometer to the air at the 
site. Hang the thermometer from a tree or leave on a nearby rock and leave for 5-10 
minutes. Try to find a spot that is not too sunny or shaded. 

 

Using Electronic (yellow lollipop) Thermometers: 

 This thermometer can accidentally be turned on if the ON OFF button hits other 
equipment in your monitoring supply bag – so please be careful to check it before 
storing your supplies between sampling trips (the batteries will not last long if left 
on.) We have replacement batteries if needed. 

 To operate the thermometer, press the ON OFF button.   

 Once the thermometer is on, check to be sure the instrument is reading in degrees 
Celsius (oC), and if not press the oF/ oC button.  URI Watershed Watch records 
temperature in oC.   

 Remove the plastic cover from the stem of the thermometer and insert it into the 
stream to take a temperature reading. Only the metal stem need be submerged. 
Wait until the temperature reading has stabilized and then record it on your data 
sheet.  
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Comparison of Celsius and Fahrenheit Temperatures 

Celsius Temperature 
(ºC) 

Fahrenheit Temperature 
(ºF) 

0 32.0 

1 33.8 

2 35.6 

3 37.4 

4 39.2 

5 41.0 

6 42.8 

7 44.6 

8 46.4 

9 48.2 

10 50.0 

11 51.8 

12 53.6 

13 55.4 

14 57.2 

15 59.0 

16 60.8 

17 62.6 

18 64.4 

19 66.2 

20 68.0 

21 69.8 

22 71.6 

23 73.4 

24 75.2 

25 77.0 

26 78.8 

27 80.6 

28 82.4 

29 84.2 

30 86.0 

31 87.8 

32 89.6 

33 91.4 

34 93.2 

35 95.0 
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Facts about Glycol 

Ethylene glycol and propylene glycol are the common glycols found in automotive 
antifreeze, windshield washing fluids, and aircraft de-icing and anti-icing fluids. Because 
they are able to lower the melting point of water, glycols can melt or prevent ice from 
forming, which is critical for aircraft safety. However, deicing fluids can mix with 
stormwater runoff and snowmelt and flow into the airport’s storm drains and then into 
nearby waterways. Glycols are colorless, odorless, and relatively non-volatile liquids 
that are highly soluble in water. Ethylene glycol is hygroscopic, ie, it absorbs water from 
the atmosphere. Glycols themselves do not bioaccumulate or persist in the 
environment, primarily due to biodegradation. Large quantities of dissolved oxygen (DO) 
are consumed when microbial populations decompose glycols, creating a high 
biochemical oxygen demand and providing a high carbon source of food. This fuels 
extensive growths of Sphaerotilus bacteria. Sphaerotilus can further deplete DO levels 
fish need and smother bottom-dwelling organisms such as macroinvertebates. If oxygen 
concentrations drop below a minimum level, organisms move to areas with higher 
oxygen levels or eventually die. 
 

Ethylene Glycol 

The primary source of ethylene glycol in the environment is from run-off at airports 
where is used in de-icing agents for runways and airplanes. Ethylene glycol can also 
enter the environment through the disposal of products that contain it, such as 
photograph developing solutions, latex paints, coolants, or brake fluid. It will break down 
in water and soil within several days to a few weeks. Ethylene glycol can also be a 
threat to groundwater, and was included on the 2008 Drinking Water Contaminant 
Candidate List 3 Draft by EPA. 
 

Propylene Glycol 

Propylene glycol is a component in newer automotive antifreezes and de-icers used at 
airports. Antifreeze products for automotive use containing propylene glycol in place of 
ethylene glycol are generally considered safer to use because it is much less toxic. 
Propylene glycol is considered Generally Recognized as Safe by the U.S. Food and 
Drug Administration, and it is used as a humectant (a substance that aids in water 
retention), solvent, and preservative in food and for tobacco products, as well as being 
the major ingredient in the liquid used in electronic cigarettes. 
 
Because glycols breakdown in water, it is important to analyze samples within 3 hours 
after collection. 

 

Collecting a water sample: 

1. Uncap the bottle just before taking the sample. Collect 
the sample as far from the stream bank as possible, 
preferably in the middle of the stream. Facing upstream, 
collect the water sample on your upstream side, in front 
of you.  

http://en.wikipedia.org/wiki/Propylene_glycol
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2. Condition the bottle by filling and emptying the amber bottle 3 times with stream 
water. 

3. Fill amber bottle and replace the cap. Repeat with the second bottle. 

4. Store the bottles in your cooler with ice or an ice pack until you test your sample at 
home.  

About the chemical reaction in the glycol test: 

We use a glycol Chemetrics CHEMets test to determine the amount of glycol in our 
water samples. It is a colorimetric test in which the glycol will produce a shade of 
purple that is compared to a series of purple shades in a comparator. The test uses 
periodic acid to oxidize ethylene glycol and propylene glycol to formaldehyde. This 
reacts with the reagent Purpald in an alkaline solution to form a purple colored 
compound.  

Glasses or safety goggles and gloves must be worn 
because of the chemical reagents used. The glycol kits 
must be kept out of reach of children. Keep a supply of paper 
towels on hand to mop up any spills right away.  

Do the tests on paper towels or on a paper plate to make sure 
that none of the reagents stain your work area. Before you shake 
the bottles, wrap them in paper towels to prevent droplets flying 
through the air.  

If you spill any of the chemical reagents on yourself, immediately 
flush the affected area with water. Do not wait to wash off until 
you are at a faucet. It is perfectly acceptable to use stream 
water.  

The following instructions are on the inside of the lid in your 
glycol kit. Familiarize yourself with the instructions before you 
use your kit.  

 

Testing your sample: 

1. Fill the sample cup to the 20 mL mark with the water sample (Figure 1). 

2. Add 5 drops of A-4400 Activator solution (Figure 2).  

3. Cap and shake well.  

4. Wait 5 minutes.  

5. Add 6 drops of A-4401 Activator Solution. 

6. Add 4 drops of A-4402 Activator Solution. 

7. Cap and shake well. 
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8. Place the ampoule in the sample cup. The ampoule is a 
small glass vial that is sealed to prevent contamination. 
The tip needs to be broken off to be filled with the sample. 
To do this, press the ampoule against the side of the cup 
to snap off the tip (Fig 3). The ampoule will fill with the 
sample, leaving a small air bubble to allow mixing.  

9. Mix the contents of the ampoule by turning it over several 
times so the bubble moves from one end to the other. 
Wrap the ampoule in a paper towel as it may leak from 
the broken tip. 

10. Wipe the ampoule with  the paper towel to remove any 
excess liquid or dirt.  

11. Wait 12 minutes for color development. If you are 
analyzing more than one sample, this is a good time to 
begin the next test. 

12. Use the color comparator in your test kit to identify the 
color of your sample. Hold it in a nearly horizontal position 
towards the light (Fig 4.). The comparator measures ppm 
of glycol as 9 shades of purple: 1, 2, 3, 4, 5, 6, 8, 10, and 
15 ppm. 

13. Record the number as ppm (mg/L) ethylene glycol on your monitoring postcard. If 
there is no match (the sample is clear), record the result as 0. If you think the sample 
falls between two colors, for example between 5 and 6 ppm, you can write 5.5 ppm. 
If your sample is 15 ppm, it’s possible that your sample contains a much higher 
glycol concentration. In this case, you will need to dilute your sample and retest: 

1. Dispose of the sample in the Waste Water container. Rinse the cup with 
DI water. 

2. Pour 10 mL of your sample into the sample cup. Add 10 mL of DI water.  

3. Redo the test. 

4. Record your result. This result is then multiplied by 2 to get the actual 
ppm of ethylene glycol in the diluted sample. If the concentration is still 
higher than the dilution range, you can make a stronger dilution (for 
example, 5 mL sample and 15 mL DI water), or simply record the result 
as >30 ppm. 

14. To calculate the amount of propylene glycol, multiply the result by 2. Record this 
result in the space provided on your field data sheet and monitoring postcard 

15. Put your ampoules in a sealable, airtight container (old water bottles, and yogurt or 
deli containers work well). Use a separate container for the glycol kit liquid waste. 
Label both containers as WASTE. Put these in a Ziploc bag. Make sure the labels 
are big, clear, and won’t wear off. Keep them away from heat and direct sunlight, 
and out of reach of children and pets. Bring to the URI Watershed Watch lab for 
disposal.  
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Determining ppm glycol when diluting the test sample 
 
 
If your first glycol test result is 15 or the color is really dark, re-run the test using less 
stream water, either 10 ml or 5 ml. 
 

ml stream 
water 

ml dilution 
water 

total 
volume 
(ml) 

dilution 
factor 

 multiply test 
results by 

20 0 20 1 1 

10 10 20 2 2 

5 15 20 4 4 

1 19 20 20 20 

 
dilution factor = final volume (20ml) divided by initial volume (ml stream water used) 
The final volume is always 20 ml. 
 
Example: 
Using 10 ml stream water & 10 ml tap/DI water, your dilution factor is (20/10=) 2. 
If your  test result using diluted water is 10, 
 multiply that number by 2 = 20 ppm ethylene glycol. 

 
 
NOTES: 
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electrodes 

reading in ppm 

On/off button 

Hold the 

reading 

Battery 

compartment 

Total Dissolved Solids Monitoring 

Total dissolved solids (TDS) describe the amount of inorganic and organic solids 

dissolved in a solution. This includes anything present in water other than the water 

itself and suspended or particulate solids.  

Although TDS is not a direct measure of water quality (TDS are not necessarily toxic), a 

high level of TDS is an indicator of other harmful characteristics of water such as the 

presence of contaminants.  

Water can be classified by the amount of TDS:  

fresh water < 1500 ppm TDS 

brackish water 1500 to 5000 ppm TDS 

salt water > 5000 ppm TDS 

Dissolved solids can come from organic sources such as leaves, silt, plankton, and 
industrial waste and sewage. Other sources are carried by runoff from urban areas, 
such as fertilizers, pesticides, or salts used on roads during the winter. 

Dissolved solids also come from inorganic materials such as rocks and air that may 
contain calcium bicarbonate, nitrogen, iron phosphorous, sulfur, and other minerals. 
Many of these materials form salts, which usually dissolve in water forming ions. Ions 
are particles that have a positive (cations) or negative (anions) charge. These ions can 
then be detected with a TDS meter, which measures  
the ability of water to conduct electricity.  

TDS Meters 

Dissolved salts increase the conductivity of a 

solution. A TDS meter measures the 

conductivity of the solution and estimates the 

TDS. Two electrodes with an applied AC voltage 

are placed in the solution. This creates a current 

produced by the conductivity of the solution. The 

meter reads this current and displays it in parts 

per million (ppm).. For example, 1 ppm would 

mean there is 1 milligram of dissolved solids for 

every kilogram of water.  

 

URI Watershed Watch uses the Oakton TDS Testr Low, which measures up to 1,990 

ppm. TDS should not be higher than this at any of the freshwater sites you monitor.  
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Calibrating the TDS meter: 

The TDS meter has been calibrated at the beginning of each monitoring season by the 

URI Watershed Watch lab staff. You will need to calibrate it once each month after the 

first month. Deionized water and 200 and 400 ppm calibration solutions will be provided 

for calibration.  

1) Pour deionized water into a clean, dry cup so that there is at least one inch of 

water. 

2) Remove the cap of the TDS meter to expose the 

electrodes. 

3) Turn the TDS meter on with the ON/OFF button. 

4) Unscrew the cap of the battery compartment. The two 

white buttons are Increment (INC) and Decrement (DEC) 

calibration keys.  

5) Rinse the electrodes with DI water, then with the calibration 

solution about to be used. This will condition the meter to 

the solution.  

6) Dip the electrodes 1/2 to one inch into the calibration solution. Make sure not to 

trap any air at the electrodes or this causes errors in the readings. Tap the tester 

gently on the bottom of the cup to loosen trapped bubbles. 

7) Wait until the display reading stabilizes. Press the INC (increase) or DEC 

(decrease) keys to adjust reading to match the calibration standard value. 

8) After 3 seconds without pressing anything, the display flashes 3 times and then 

shows “ENT”. The meter accepts calibration value and returns to the 

measurement mode. 

9) Repeat this process with 200 and 400 ppm standard calibration solutions.  

10) Record the initial readings and adjustments on your calibration log sheet. This 

will be turned in at the end of each monitoring season. 

Measuring TDS: 

1) Remove the cap covering the electrodes.  

2) Press the ON OFF button to turn to the meter on. Wait for the meter to read 0 

ppm. 

3) Put the meter in flowing water, just deep enough so the electrodes are fully 

immersed. It is not necessary to fully submerge the meter, though it is 

waterproof.  

Note that the meter will not give an accurate reading in salt waters because it 

will only read up 1,990 ppm TDS.  

4) When a reading is displayed on the screen for more than 5 seconds, press the 

HOLD button to freeze the display and take the meter out of the water. Record 
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on your data sheet. In icy cold water, wait 30 seconds for the meter to 

compensate for temperature.  

5) Press the ON OFF button to turn the meter off. It is important the meter is off 

when not in use to save battery life. 

6) Rinse the electrodes with distilled water.  

7) Repeat two more times and record on your data sheet. To ensure greater 

accuracy, turn the meter off and on before each reading.  

8) Rinse with DI water and dry electrodes with a paper towel. Replace the cap and 

store in the case provided. Do not store the meter in high temperatures or direct 

sunlight. 

 

Replacing batteries in the TDS meter: 

1) Four alkaline 1.5V batteries are provided in the case with your TDS meter. Your 

meter will read “bAt” when the batteries are weak. If your meter will not turn on, 

try replacing the batteries.  

2) Unscrew the top to open the battery compartment.  

3) Remove the 4 batteries by gently pulling the white strip inside the compartment.  

4) Replace the batteries according to the polarity shown on the label inside the 

compartment. The positive side of the battery has the serial number and is 

indicated with a +. Stack the batteries all facing the same direction. Make sure 

the white strip is beneath the batteries when replacing them. This will ensure 

easier removal next time.  

5) Replace the cap and check to make sure the meter turns on.  

6) The meter will need to be recalibrated.  

7) Keep the old batteries and bring them to URI Watershed Watch for proper 

disposal.   
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Dissolved Oxygen 

The most important step is to make sure your dissolved oxygen bottle is filled to 
the brim and that there are no air bubbles.  When obtaining water samples for 
dissolved oxygen measurements you must be very careful to minimize contact of the 
water sample with air.  While our water samples will typically contain 0-12 ppm 
oxygen, the air we breathe contains about 210,000 ppm oxygen, so any contact 
between the water sample and the air can skew the results.   

To collect the dissolved oxygen sample, uncap the bottle and completely submerge 
it upright in the water. Wait for the bottle to fill and then replace the cap underwater. You 
will know all air has left the bottle when air bubbles stop floating to the surface. When 
you remove the bottle from the water, turn it over a few times to check for air bubbles. If 
there are any, empty the bottle and try again.  

When you arrive back on shore, the dissolved oxygen test must be started before 
any other measurements.  We use LaMotte test kits.  The specific instructions for the 
kit are on the next pages as well as in the kit itself.  Please familiarize yourself with the 
procedure before you begin.  The basic procedure involves "fixing" the oxygen by 
reacting it with several different chemical reagents.  Once the dissolved oxygen is 
"fixed" atmospheric oxygen cannot affect the results. 

Read the information contained on the Material Safety Data Sheets (MSDS) that come 
with each kit.  Glasses or safety goggles and gloves should be worn because of 
the chemical reagents used.  The dissolved oxygen kits must be kept out of the 
reach of children.  Keep a supply of paper towels on hand to mop up any spills right 
away.  We recommend doing the test on a white paper plate to catch spills and for color 
comparison. 

After the tests are completed all the equipment must be carefully rinsed with tap water 
and allowed to air dry on a paper towel.  At the end of the test the chemical reagents 
used in the analysis can safely be flushed down the drain with plenty of water or poured 
onto the ground.  Wash your hands thoroughly when you are done. 

If you spill any of the chemical reagents on yourself, immediately flush the affected area 
with lots of water.  It is perfectly acceptable to use lake or stream water.  Do not wait to 
wash off until you are at a faucet. 

Remember to enter your Dissolved Oxygen data on the Monitoring Postcard (as shown 
on the next page) or online and on your Field Data Sheet. 
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Monitoring Postcard example: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTES: 

  

LOCATION: Easy Brook  MONITOR(S):    Monica Monitor 
 

DATE MONITORED:   12/4/12  TIME:   08:45 
(mo/day/yr)                                   (military) 

 

DEPTH MONITORED (meters) Surface 

WATER TEMPERATURE (deg. C) 4.1 

AIR TEMPERATURE (deg. C) 6.2 

DISSOLVED OXYGEN (mg/L) 
(Measure twice) 

10.0 9.8 

TDS (ppm) (Measure 3 times) 150 150 150 
 

Kit # 
__________ 

Ethylene glycol Propylene glycol 

Glycol (ppm) 
(Measure twice) 

2 2 4 4 

 
(for below, circle best description, see monitoring manual for details) 

LIGHT:     1= Distinct shadows     2= No shadows      3= Very overcast 

RAIN W/IN 48 Hrs.     1= None      2= Light     3= Moderate    4= Heavy 
ROAD COND W/IN 48 Hrs. 1= Clear    2= Some ice    3= Hazardous 
------------------------------------------------------------------------------------------------------------------------------------------------------- 

STATE OF TIDE:  EBB ____   FLOOD ____   HIGH ____   LOW ____   N/A   X   

.   

 

Fill out this 
section with your 

Dissolved 
Oxygen data. 
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DISSOLVED OXYGEN TESTING 

LaMotte Dissolved Oxygen Kit Instructions 
Model 7414 or 5860 

 

 The following instructions are also on the inside of the lid of your dissolved oxygen 
kit.  Familiarize yourself with the instructions before your use your kit. Wear safety 
goggles and gloves while completing the procedure outlined below.  Keep a 
supply of paper towels on hand to mop up any spills right away. 

 Do the tests on paper towels or on a paper plate to make sure that none of the 
reagents stain your work area.  Before you shake your bottles wrap them in 
paper towels to help prevent droplets flying through the air. 

 

Make sure you completely fill your dissolved oxygen bottle. 
 Turn it over to check for air bubbles. 

 
Air bubbles will cause erroneously high results. Please follow the steps on the 
following pages in the order they are written.  

 

Step 1.  “Fix” your sample in the glass bottle. 
  a)  Holding the reagent bottle completely upside down, add 8 drops of Manganous Sulfate 

solution (labeled “1” on bottle). 
 

Step 2. 
a) Holding the reagent bottle completely upside down, add 8 drops of Alkaline Potassium 

Iodide Azide (labeled “2” on bottle.) 

  b)  Cap and shake the bottle for 30 seconds.  A white to brownish orange floc will cloud the 
sample bottle. 

c)  Let the floc settle until the top half of the bottle is clear.  Shake again. Allow to settle 
again. If you are testing salt water, wait 15 minutes before continuing since the floc may not 
settle. 

 

Step 3.  Add 8 drops of Sulfuric Acid 1:1 (red cap on bottle) and shake for 30 

seconds.  The solution will turn from cloudy to clear in color (If you still see some dark solids 
in the solution add 1 more drop).  Your sample is now "fixed". 
 

Step 4.  Prepare to test your fixed water sample. 
a) Pour your fixed sample into the graduated cylinder to the 20 ml mark. 

b)  Pour it into the titration vial (glass vial labeled code 0299). 
 

Step 5.  Fill the titrator syringe (plastic syringe with the pink tip).   

  a)  First push in the plunger to expel air. 

  b)  Put the tip of the titrator into the hole in the top of the titrating solution (bottle labeled 
Sodium Thiosulfate 0.025N).   

  c)  Fill the syringe by turning the bottle upside down and slowly pull back on the syringe 
plunger until the tip on the bottom of the plunger is well past the zero mark on the scale on the 
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titrator.  You may have to push the plunger in and out a few times to get rid of any air bubbles in 
the syringe. 

  d)  Turn everything right side up. 

  e)  Slowly push the plunger until the large ring on the plunger of the plastic titrator is right 
at the zero mark on the syringe barrel.   

  e)  Remove the titrator from the sodium thiosulfate bottle. 
 

Step 6.  Titrate the sample. 
  a)  Put the tip of the titrator into the opening on the plastic cap of the titration vial (code 
0299) that contains your fixed sample. 
  b)  Add the titrating solution one drop at a time by gently pushing the plunger.  Swirl the 
solution between drops until the sample has turned pale yellow.  If your solution is already 
pale yellow skip this step.  If your solution is colorless you have zero mg/l dissolved oxygen (if 
this is the case you can proceed to step 6 for confirmation, if you like). 
 

Step 7.  Add starch indicator. 
..a)  Pop off the plastic cap from the titration vial without moving the titrator’s plunger. 
b) 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. 
c) Put the cap back on the titration vial. 
d) Swirl to mix the contents. 

 

Step 8.  Finish the titration. 
a) Continue to add sodium thiosulfate one drop at a time, swirling the solution between each 

drop. 
b) Observe the color change from dark blue to light blue. 
c) Stop right when the solution turns from pale blue to colorless. 
d)  (If no color change occurs by the time the plunger tip reaches the bottom of the scale on 

the titrator, refill the titrator by filling with titrant to the zero mark and continue the titration.  
Include both titration amounts in the final test results.) 

 

Step 9.  Read the test result directly from where the scale intersects the ring of the 

plunger for plastic titrator or the tip of the plunger for the glass titrator.  The titrator is marked at 
0.2 ppm increments.  So if the titrator ring or tip (as appropriate) is touching the third line below 
the line marked “7” the result would be 7.6 mg/l dissolved oxygen.  (If the titrator has been 
refilled once before, the result would be 17.6 mg/l dissolved oxygen.) 

 
Step 10.  Repeat steps 1 through 8 for a replicate test from the same 
DO bottle.  If the results are more than 1 mg/l apart between the two tests, repeat the test 

again and record all three results on your monitoring postcard.  
 

Step 11.  Record all results on your monitoring postcard &/or on-line.   
 

Step 12.  Clean-up.   
a) Dispense any remaining sodium thiosulfate in the syringe into the titration vial.  Never put it 

back in the bottle it came from. 
b) By the end of the test all the liquids are safe to pour into the ground or down the drain. 
c) Rinse everything with tap water.  Allow to air dry on a paper towel. 
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 Supplemental Dissolved Oxygen Titration Information – Plastic Titrator 
 
 

Green Pink 



 

Specific Monitoring Techniques 3-15 

 



 

Specific Monitoring Techniques 3-16 

  

 

LaMotte 
PO Box 329 
Chestertown, MD 
21620 
800-344-3100 
www.lamotte.com 
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COMMON QUESTIONS ABOUT ANALYZING 

DISSOLVED OXYGEN 
 

This assumes that you have already collected your water sample(s) and have capped 
the bottle(s). 
 
Should I pour off any of the water in my sample bottle before I add the reagents?    
NO!  If you pour off some water you are introducing air (and oxygen).  When you cap 
the bottle and shake it this oxygen can cause erroneously high results.  Put the bottle on 
a paper towel if necessary to catch any water that spills over when you add the 
reagents. 
 
How should I hold the dropper bottles to dispense each reagent? 
Hold the dropper bottles completely upside down.  This ensures a uniform drop size.  
The liquid reagents won’t come out until you squeeze the bottle. 
 
Why must I shake the bottle and let the floc settle twice? 
Doing this twice ensures that the chemical reactions are complete and that all the 
oxygen molecules have reacted with the chemical reagents. 
  
Sometimes after I add the eight drops of sulfuric acid some brown particles 
remain.  Is this OK? 
The brown particles should be dissolved before you continue with your test.  First, try 
shaking the sample bottle quite hard to see if they dissolve.  If this doesn't work add one 
more drop of sulfuric acid (red capped bottle).  Occasionally in water with an algae 
bloom there may be some organic matter present in you sample.  This won't dissolve.  
You should be able to tell the difference between this and the chemical particles. 
 
What does it mean by saying that the sample is "fixed"? 
In a practical sense it means that contact with atmospheric oxygen will not affect your 
test results.  Fixed samples may be stored up to eight hours, if kept refrigerated and in 
the dark.  The chemical reactions that occur in this 
analysis are explained after these questions. 
 
What is the best way to measure the amount of 
fixed sample that I should titrate? 
If you have a plastic graduated cylinder, use it to 
measure 20 ml of fixed sample.  If you don't have one 
pour the fixed sample directly into the titration vial to 
the white 20 ml line.  
 
 
Okay, now I've got my syringe filled and through the hole in the cap on the 
titration vial.  Sometimes the drops don't seem to fall right into the water sample.  
Why?  

Code 

0299 

20 ml Line 

Titration Vial 
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Each cap should have a tiny vent hole in it so that as the sodium thiosulfate is added to 
the fixed water sample the displaced air can escape.  If you don't have this tiny hole, 
when you add the sodium thiosulfate instead of it dropping into the liquid it will run down 
the side of the bottle.  This will also happen if a drop of liquid on top of the cap covers 
the vent hole.  So, make sure that  1) your cap has a vent hole and 2) that is remains 
unobstructed during the titration.  If your cap doesn't have a vent hole you can easily 
make one or enlarge an existing one by heating a pin and pushing it through the plastic. 
 
The directions say to add sodium thiosulfate until the water samples turns a 
straw yellow.   How much does the color matter?  Why shouldn't I add the starch 
indicator all at once in the beginning? 
I checked with Steve Wildberger of LaMotte Chemical Company about these questions.  
He feels that if you add the starch indicator all at once you will be likely to overshoot the 
end point.  The color change from dark blue to colorless is much more abrupt than the 
more gradual change from brown to yellow.  The pale yellow color in itself is an indicator 
that you are nearing the end point of the titration.  He suggests that the yellow color you 
should be looking for when adding the indicator is "a manila folder yellow" rather than a 
straw yellow.  I have also found that in high oxygen water if you add the starch indicator 
in the beginning the dark blue color seems to coat the sides of the titration vial, which 
makes the visual determination of the endpoint more difficult.  
 
My water sample is pale yellow right after it is fixed.  Do I still have to see it get 
lighter before I add the starch indicator? 
If your water sample is already a pale yellow after it is fixed, add the starch indicator 
before you begin your titration.  If your sample is completely colorless after it is fixed 
and remains that way after you add the indicator this means that there is no dissolved 
oxygen in your sample.  If this is the case you might want to check the dissolved oxygen 
content of the 1 meter water just to make sure that the reagents in your kit are still 
functioning properly.  If the surface water also has no detectable dissolved oxygen, call 
URI Watershed Watch at 874-2905 so that we can check your reagents to make sure 
everything is OK. 
 
How many times should I run the test on my water sample? 
You should run the dissolved oxygen test at least twice on each of your water samples.  
If the results are more than 1.0 ppm apart run it a third time.  Remember to report all the 
results on your monitoring postcard. 
 
What should I do with any leftover sodium thiosulfate in the syringe? 
Discard any remaining sodium thiosulfate into your titrator vial.  Do not put it back into 
the bottle it came from.  Then take apart your syringe and rinse it with tap water.  Store 
it with the plunger backed off from the bottom of the syringe. 
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Chemical Reactions when Using the Azide Modification of the Winkler Method 
to Test for Dissolved Oxygen 

 
(Originally from:  Clean Water:  A Guide to Water Quality Monitoring, by E. Stancioff, University 
of Maine Cooperative Extension. Updated by URIWW volunteer and retired chemistry teacher J. 
Watts.) 
 
The first step in a dissolved oxygen (DO) titration is the addition of manganous sulfate solution 
(4167) and alkaline potassium iodide azide (7166) to the water sample.  These reagents react 
with each other to form a precipitate, or floc, of manganous hydroxide, Mn(OH)2.  Alternatively, 1 
mole of oxygen (O2) is equivalent to 2 moles of Mn(OH)4. Chemically the reaction is: 
 
MnSO4                           +  2KOH                                    Mn(OH)2         +          K2SO4 

manganous sulfate + potassium hydroxide              manganous hydroxide + potassium sulfate 
 
Immediately upon formation of the precipitate, the oxygen in the water oxidizes an equivalent 
amount of the manganous hydroxide to manganic hydroxide.  In other words, for every atom, in  
the water one molecule of manganous hydroxide is converted to manganic hydroxide.  The 
reaction is: 
 
2 Mn(OH)2                     +           O2        +     2H2O                                2Mn(OH)4 
manganous hydroxide   +        oxygen   +     water                                 manganic hydroxide 
 
After the precipitate is formed a strong acid, sulfuric acid 1:1 (6141WT) is added to the water 
sample.  The acid converts the manganic hydroxide to manganic sulfate.  At this point the 
sample is considered “fixed”. Any concern for additional oxygen being introduced into the 
sample is reduced.  The chemical reaction is: 
 
Mn(OH)4                +          2H2SO4                               Mn(SO4)2        +    4H2O 
manganic hydroxide +     sulfuric acid                      manganic sulfate  +   water 
 
Simultaneously, iodine from the potassium iodide in the alkaline potassium iodide azide solution 
is replaced by sulfate, releasing free iodine into the water.  Since the sulfate for this reaction 
comes from the manganic sulfate which was formed from the reaction between the manganic 
hydroxide and oxygen; the amount of iodine released is directly proportional to the amount of 
oxygen present in the original sample.  The release of free iodine is indicated by the sample 
turning a yellow-brown color.  This chemical reaction is: 
 
Mn(SO4)2               +           2KI                                      Mn(SO4)       +       K2SO4           +        I2 

manganic sulfate  + potassium iodide                 manganous sulfate + potassium sulfate + iodine 
 
The final step in the Winkler titration is the addition of sodium thiosulfate.  The sodium 
thiosulfate reacts with the free iodine to produce sodium iodide.  When all the iodine had been 
converted the sample changes color from yellow-brown to colorless.  Often a starch indicator is 
added to enhance the final endpoint.  This chemical reaction is: 
 
2Na2S2O3              +          I2                                              Na2S4O6            +        2NaI 
sodium thiosulfate  +    iodine                                  sodium tetrathionate  +  sodium iodide 
 



 

 

Watershed: 
The area of land that drains to the outlet of a river, stream, lake or 
other waterbody.  All rain that falls in a watershed drains towards 

that waterbody. 
 

 
  



 

 

 

 

 


