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General Information -1 

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, 
streams 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 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, environmental organizations 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.  
At this point 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 supports 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 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 wadeable water quality 
monitoring.  Coupled with field training and proper equipment, our dedicated 
volunteers are significantly expanding the information available on our streams, a 
critical first step to their protection, management and enhancement.  Without a 
doubt, it is the dedication of the volunteers that makes this program a success. 
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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 floatation 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, especially in the summer. 
 Stay off the water if you do not feel well. 

 
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 between reagent chemicals and your skin, eyes, nose, mouth. 
 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 regent 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 (such as car trunks). 
 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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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 on the water: 

 Bring a cooler bag with a cold pack with you for chlorophyll monitoring and 
on water collection days. 

 Have a zip lock bag and a separate cold pack on shore to store your 
chlorophyll filters in. 

 On hot, sunny days store your deep water sampler in the cooler while you 
are on your way out to your monitoring site.  (The temperature of the 
sampler can raise the temperature of the water inside it.) 

 
On the water, after you collect your water samples: 

 Check the water temperature of one sample and then… 
 Immediately put your two chlorophyll bottles in the cooler. 
 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 the direct 

sunlight. 
 
On-shore: 

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

 Find some shade!  Chlorophyll filtering must be done out of direct sunlight 
when outside and in subdued light when inside. 

 Keep the filters cold!  If you filter your samples at home put the filters right 
in the freezer when you are done.  If you aren’t home, put the filters in a 
zip lock bag next to a cold pack.  Do not store the filters directly on ice. 

 Water samples should be stored in your refrigerator until you are ready to 
bring them to the URI Watershed Watch laboratory. 

 
Bringing your water samples and chlorophyll filters 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. 

 Please put your bag of chlorophyll filters right next to a cold pack.  Either 
put the pack inside the zip lock bag with your filters or use a rubber band 
to keep the chlorophyll bag right next to the cold pack. 
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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 this everything. 
 
 Please read the comments on either side of the monitoring postcard 
reprinted below.  Some additional information is requested from certain 
monitors or groups.  These comments should explain sections of the 
postcard that may be unfamiliar or confusing.  If you still have questions, 
call us at 401-874-2905. 
 
 
LOCATION: Easy Pond   MONITOR(S): Monica Monitor 
 
DATE MONITORED:  07/04/05  TIME: 08:45 
       (mo/day/yr)   (military) 
SECCHI DEPTH (measure 4 times): 
 

      4.0               4.0            4.1            3.9      meters 

Depth to bottom is ___6.0__ meters.  Is Secchi visible on bottom?  yes  or  no 
CHLOROPHYLL SAMPLES:  FILTERED and FROZEN:  yes or no 
       Record actual depth 
DEPTH MONITORED (meters) Surface 1 meter  5.5  m deep 5.5 m deep 
WATER TEMPERATURE (deg. C) 27 26 19 19 

DISSOLVED OXYGEN (mg/L) 
(Measure twice at each depth) 

N/A 10.0 
10.0 

8.0¦8.2 
¦ 

7.8¦8.0 

¦ 
SALINITY (ppt) N/A NA NA NA 

(for below, circle best description, see monitoring manual for details) 
LIGHT:     1= Distinct shadows     2= No shadows              3= Very overcast 
WIND:       0= Calm    1= Light       2= Gentle           3= Moderate    4= Strong 
RAIN W/IN 48 Hrs.     1= None      2= Light              3= Moderate    4= Heavy 
------------------------------------------------------------------------------------------------------------------------------------------------------- 

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

Fill out this section 
if you are sampling 
salty waters.  Use 
“NA” if you are 
sampling fresh 
water streams. 

Described on next page 
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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 
 
Wind speed: 
 

Code 
Number 

Wind Velocity 
(mph) 

Weather 
Term Condition of Water surface 

0 0 Calm Completely calm 

1 1 - 7 Light Smooth or rippled to small wavelets 

2 8 - 11 Gentle Large wavelets, crests begin to break, 
few whitecaps 

3 12 - 16 Moderate Small waves, frequent whitecaps 

4 17 - 24 Fresh Moderate crested waves, many 
whitecaps 

5 25 - 35 Strong 
Large waves, white foam crests 

everywhere, wind blown spray – too 
dangerous for monitoring!!! 

 
State of Tide: 
This will be more apparent at the downriver locations.  Please estimate what stage the 
tide is at when you complete your monitoring: 

State of Tide Description 
EBB Tide is flowing OUT toward the ocean 

FLOOD Tide is flowing IN toward land 

HIGH At high tide 

LOW At low tide 

N/A None of the above apply (site is inland and not 
connected to the ocean) 

 



 

University of Rhode Island  
Cooperative Extension 
URI Watershed Watch 
Natural Resources Science Dept. 
The Coastal Institute in Kingston 
1 Greenhouse Road 
Kingston, RI 02881 

Linda T Green, 
Program Director 

401-874-2905 - lgreen@uri.edu 
Elizabeth M. Herron, 
Program Coordinator 

401-874-4552 - emh@uri.edu 
www.uri.edu/ce/wq/ww/ 
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How to Use URI Watershed Watch’s Online Data Entry 

 
Online entry of postcard data can be completed by logging in through URI Watershed Watch’s 
webpage at http://www.uri.edu/ce/wq/ww 

• Click on “Online Data Entry” on homepage (Figure 1) 
• Password is “monitorXX”, where the XX = the current year, ie 2012 (Figure 2) 
• Site ID is a number (WW##) found on the attached sheet and also on website (Figure 1) 

– Enter it exactly, including any 0’s 
• Select the type of waterbody you are monitoring to get the correct set of data entry field 

(Figure 3). 
• Complete the data from your postcard and/or field data sheet (Figure 4) 
• Complete and hold onto postcards/field data sheet. Return the postcards or field data 

sheet at the end of the season! 

Figure 1.            Figure 2.  

   
Figure 3.            Figure 4. 

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

monitor12 



SAMPLE WADEABLE STREAM FIELD DATA SHEET 
 
 The information on this sheet should duplicate the information on your URI Watershed 
Watch postcards.  Please make a copy of this page.  Keep one in your notebook, and bring one 
with you when you monitor.  It will prove invaluable in case any postcards are lost! 
 
Location monitored: 
Monitors: 

 Water        Stream 
Date temp. D.O. D.O. D.O. D.O. Light Wind Rain Gauge 

Height 
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WADEABLE STREAMS:  BIWEEKLY MONITORING 
 This section summarizes the monitoring procedures used for wadeable 
stream locations.  Detailed descriptions of each procedure can be found in later in 
this manual.  Before going out on the water make sure you have everything you 
need.  Have all testing items set out and ready to test your samples as soon as you 
come off the water. 
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 the dissolved oxygen tests.  Keep a supply of dry paper 
towels on hand to put under your bottles and wet paper towels to mop up spills.  
After you complete your monitoring tests the chemicals can be disposed of on the 
ground or down your drain without causing harm. 
1. Check your stream for safety.  Is the water running too fast or is the level too 

high?  Is the stream bank stable?  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. Go to your monitoring site!  When you wade into the water, make sure you are 
facing upstream so that what you stir up by wading in doesn’t get into your 
bottles. 

4. Rinse your small white plastic water temperature bottle with surface water.  
Toss the rinse water downstream. 

5. Put a thermometer into the white plastic bottle.  Keep it out of direct sunlight.  
Measure the water temperature after 2-3 minutes, reading it while the 
thermometer bulb is still in the water.  Record the temperature on your 
monitoring postcard. 

6. Role up your sleeve.  Facing upstream, hold the 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. 

7. Turn the bottle upstream to fill it and then quickly raise it to the surface.  Pour 
out water to shoulder of bottle.  Cap it and put it out of direct sunlight. 

8. Using your clear glass dissolved oxygen bottles, collect two water samples, 
as in steps 3-5, taking care to completely fill the bottles, leaving no air bubbles.  
Cap them immediately. 

9. Start your dissolved oxygen test, following the instructions in the order written.  
They are on the lid of the kit.  Do not pour out any water before you start the test.  
The instructions are also in this manual. 

11. Finish the dissolved oxygen tests.  Run the tests twice on the water from each 
bottle, for a total of 4 tests.  Record all results on your monitoring postcard. 

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

13. 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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Biweekly Monitoring Checklist 

 
Bring to the water: 
 personal flotation device 
 location map 
 thermometer 
 thermometer bottle 
 2 clear glass dissolved oxygen bottles 

 
On shore 
Collect and organize these items out of direct sunlight, before you go out on the water. 
 Monitoring postcard 
 Field data sheet 
 Pencil and notepad 
 goggles, gloves, paper towels 
 Dissolved oxygen kit 
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WADEABLE STREAMS:  MONTHLY WATER COLLECTION 
 

 This section summarizes the monitoring procedures used for monthly water 
collection days in wadeable river locations.  The exact dates are on your monitoring 
schedule.  Detailed descriptions of each procedure can be found in later in this 
manual.  Before going out on the water make sure you have everything you need.  
Have all testing items set out and ready to test your samples as soon as you come 
off the water. 
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 the dissolved oxygen tests.  Keep a supply of dry paper 
towels on hand to put under your bottles and wet paper towels to mop up spills.  

After you complete your monitoring tests the chemicals can be disposed of on the 
ground or down your drain without causing harm. 

Procedures printed with bold type are those that are performed only on the 
water collection days. 

1. Check your stream for safety.  Is the water running too fast or is the level too 
high?  Is the stream bank stable? Remember that your safety is more important 
than any water sample! 

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

3. Go to your monitoring site!  When you wade into the water, make sure you are 
downstream of where you wish to sample so that what you stir up doesn’t get 
into your bottles. 

4. Rinse your small white plastic water temperature bottle  with surface water.  Toss 
the rinse water downstream. 

5. Roll up your sleeve.  Facing upstream, hold the 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. 

6. Turn the bottle upstream to fill it and then quickly raise it to the surface.  Pour out 
water to shoulder of bottle.  Cap it and put it out of direct sunlight. 

7. Perform bacterial monitoring with the bottle with the “sterile” label, 
removing the label just before sampling.  After you remove the label, hold 
the bottle upside down, lower it halfway to the bottom, turn it up and let it 
fill.  It is critical that no bottom sediments get in the bottle!! 

a. Do not touch inside of bottle or cap. 
b. Do not put cap face down on the ground. 
c. Recap bottle immediately after sampling and place in cooler. 

8. Rinse your brown glass bottle.  Then hold the bottle upside down 
(inverted), lower it half way to the bottom or arm’s length, whichever is 
less. 

9. Turn the bottle upstream to fill it and then quickly raise it to the surface.  
Pour off water to bottle shoulder. 

10. Cap it and put it in your cooler. 



How to Monitor - 4 

11. Using your clear glass dissolved oxygen bottles, collect two water samples, 
taking care to completely fill the bottles as in steps 5-6, leaving no air bubbles.  
Cap them immediately. 

12. Start your dissolved oxygen test, following the instructions in the order written.  
They are on the lid of the kit.  Do not pour out any water before you start the test.  
The instructions are also in this manual. 

13. Put a thermometer into its bottle.  Keep it out of direct sunlight.  Measure the 
water temperature after 2-3 minutes. 

14. Finish the dissolved oxygen tests.  Run the tests twice on the water from each 
bottle, for a total of 4 tests.  Record all results on your monitoring postcard. 

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

16. Fill out the monitoring postcard and field data sheet with all your results.  
Remember to include the location, date and your name(s).  Bring the 
monitoring postcard to the URI Watershed Watch laboratory along with 
your water samples in a cooler!  Use ice or and ice pack to keep your water 
samples cold.  We will give you clean replacement bottles. 

 
Monitoring Checklist 

 
On shore 
Collect and organize these items before you go out on the water. 

 Pencil and notepad 
 Monitoring postcard 
 Goggles, gloves, paper towels 
 Dissolved oxygen kit 

 
Bring to the water: 

 1 plastic water temperature bottle 
 thermometer 
 clear glass dissolved oxygen bottles 
 brown glass bottle (magenta or blue label) 
 sterile bacterial bottle, tape across lid 
 insulated cooler bag 

 
 
Assume that all chemical reagents in your kits are dangerous.  All of your supplies 
must be kept away from children.  Use protective eyewear and gloves when 
performing the dissolved oxygen and salinity tests.  Keep a supply of dry paper 
towels on hand to put under your bottles and wet paper towels to mop up spills.  
After you complete your monitoring tests the chemicals can be disposed of in the 
river or down your drain without causing harm. 



 

 

WATER TEMPERATURE 
 (Field SOP 006) 

 
Wadable Streams 

University of Rhode Island Watershed Watch 

Date:  
Revision:  
Author:  

3/13 
2b/EH 
Linda Green 

General Points to remember: 
 Keep your water samples out of direct sunlight. 
 Preferably measure water temperature while at the stream, using water collected in one of 

the sample bottles. 

Using Spirit-filled Thermometers: 
 Your thermometer has a clear plastic cover.  That cover 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.) 

 Take your temperature reading while the bulb of the thermometer is still in the water. The 
thermometer will respond very quickly to temperature changes. 

 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. 

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.) 

 To operate the thermometer, press the on/off button.   
 Once the thermometer is on, check to be sure the instrument is reading in degrees 

centigrade (oC), if not press the oF/ oC button. Watershed Watch records temperature in oC.   
 Remove the plastic cover from the stem of the thermometer and insert it into the sample 

bottle to make a temperature reading. Only the metal stem need be submerged to obtain a 
temperature reading. 

 
To Determine Water Temperature from Wadeable Stream Locations: 
 
1. Put the thermometer into the plastic water bottle. 

2. Read and record the temperature on your Monitoring Postcard and Field Data Sheet, once 
the thermometer has stabilized. This usually takes a minute or two. 



 

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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BACTERIAL MONITORING 

(Field SOP 008) 
 

 
University of Rhode Island Watershed Watch 

 

Date:  
Revision:  
Author:  

3/05 
1 
Linda Green 

 
In bacterial monitoring maintaining sterility is essential, because bacteria are everywhere!  All 
the sample bottles have been sterilized.  They have a piece of tape with the word ”sterile” 
across the bottle cap.  Since bacteria are everywhere – in the air, in the water, on our skin and 
on the outside of the sample bottles, it is important to avoid getting anything in the sample 
bottle, on the mouth of the bottle, or inside the lid except the water sample you are collecting.  
Bacterial samples are collected at the same monitoring location as the rest of your samples.  
However the sample is collected at arm’s length using your arm, not any water sampler. 
 
DO NOT REMOVE THE TAPE FROM THE LID UNTIL YOU ARE ABOUT TO COLLECT YOUR 

SAMPLE. 
 

1. Roll the sleeve on your sampling arm up as close to your shoulder as possible. 
2. When you are ready to sample, remove the “sterile” tape from the bottle cap and place it on 

the side of the bottle, as shown below. 

 
3. Take the cap off the sample bottle.  Be careful not to touch the inside of the cap or the rim of 

the bottle.  Hold the lid in your other hand.  Don’t put the lid down on the ground. 
4. Grasp the middle of the bottle with your sampling arm. 

5. Holding the bottle upside down, push the bottle as far down into the water halfway to the 
bottom, or as far as you can reach if deeper than arm’s length.  Turn the bottle up and scoop 
it forward and up out of the water.  Do this in one sweeping motion.  Make sure you sample 
forward and away from you so that there is no chance that you will contaminate the sample 
with bacteria from your arm.  The figure below shows this 
motion.

 
 

6. Pour off water in the bottle so the water level in the bottle is at the bottle neck.  This 
provides necessary space for mixing. 

7. Cap the bottle.  Store the bottle in your cooler with ice or an ice pack. 
8. Bring your water sample to the URI Watershed Watch laboratory as soon as possible. 

Scoop Forward and Up 

S 
T 
E 
R 
 
 
 

STERI
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DISSOLVED OXYGEN MONITORING 
 
 Dissolved oxygen (D.O.) monitoring will be conducted biweekly (every other 
week from samples collected at arm’s length or half way to the bottom, whichever is 
shallower. 

 Fill both of your dissolved oxygen bottles. 
 Run the dissolved oxygen test TWICE on each water sample.  Record all 
measurements on your monitoring postcard. 
 The most important first step is to make sure your dissolved oxygen bottle 
is filled to the brim and that there is no air bubble.  When obtaining water samples 
for dissolved oxygen measurement 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.  In addition, since the 
deep water can become depleted of much of its oxygen during the summer, on the tri-
season sampling dates the deep water should be collected after the 0.5-meter water 
sample. 

 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 procedure before you begin.  The basic procedure involves "fixing" the oxygen by 
reacting it with several different chemicals.  Once the dissolved oxygen is "fixed" 
atmospheric oxygen cannot affect the results. 

 Read the information contained on the Material Safety Data Sheets that come 
with each kit.  Glasses or safety goggles and gloves must be worn because of the 
chemical reagents used.  The dissolved oxygen kits must be kept out of the reach 
of children.  After the test is completed all the equipment must be carefully rinsed with 
tap water, and allowed to air dry on a paper towel.  The chemicals used in the analysis 
can safely be flushed down the drain with plenty of water.  Wash your hands 
thoroughly when you are done. 

 



 

Dissolved Oxygen Field SOP 010 modified for Wadeable streams 
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DISSOLVED OXYGEN 

MONITORING 
 (SOP 010) 

 
Modified for wadeable streams 

University of Rhode Island Watershed Watch 

Date:  
Revision:  
Author:  

7/07 
2 
Linda Green 

 
DISSOLVED OXYGEN MONITORING 

 
 Dissolved oxygen (D.O.) monitoring will be conducted biweekly (every other week) from 
samples collected at arm’s length or half way to the bottom, whichever is shallower. 

 Fill both of your dissolved oxygen bottles. 
 Run the dissolved oxygen test TWICE on each water sample.  Record all 
measurements on your monitoring postcard. 
 The most important first step is to make sure your dissolved oxygen bottle is filled 
to the brim and that there is no air bubble.  When obtaining water samples for dissolved 
oxygen measurement 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. 

 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 procedure before 
you begin.  The basic procedure involves "fixing" the oxygen by reacting it with several different 
chemicals.  Once the dissolved oxygen is "fixed" atmospheric oxygen cannot affect the results. 

 Read the information contained on the Material Safety Data Sheets that come with each 
kit.  Glasses or safety goggles and gloves must be worn because of the chemical 
reagents used.  The dissolved oxygen kits must be kept out of the reach of children.  
After the test is completed all the equipment must be carefully rinsed with tap water, and 
allowed to air dry on a paper towel.  The chemicals used in the analysis can safely be flushed 
down the drain with plenty of water.  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 
below) and on your Field Data Sheet. 

 
LOCATION: Easy Pond   MONITOR(S): Monica Monitor 
 
DATE MONITORED:  07/04/05  TIME: 08:45 
       (mo/day/yr)   (military) 
SECCHI DEPTH (measure 4 times): 
 

      4.0               4.0            4.1            3.9      meters 

Depth to bottom is ___6.0__ meters.  Is Secchi visible on bottom?  yes  or  no 
CHLOROPHYLL SAMPLES:  FILTERED and FROZEN:  yes or no 
       Record actual depth 
DEPTH MONITORED (meters) Surface 1 meter  5.5  m deep 5.5 m deep 
WATER TEMPERATURE (deg. C) 27 26 19 19 

DISSOLVED OXYGEN (mg/L) 
(Measure twice at each depth) 

N/A 10.0 
10.0 

8.0¦8.2 
¦ 

7.8¦8.0 
¦ 

SALINITY (ppt) N/A NA NA NA 

(for below, circle best description, see monitoring manual for details) 
LIGHT:     1= Distinct shadows     2= No shadows              3= Very overcast 
WIND:       0= Calm    1= Light       2= Gentle           3= Moderate    4= Strong 
RAIN W/IN 48 Hrs.     1= None      2= Light              3= Moderate    4= Heavy 
------------------------------------------------------------------------------------------------------------------------------------------------------- 

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 MONITORING 
LaMotte Dissolved Oxygen Kit Instructions 

 
The following instructions are also on the inside of the lid of your dissolved oxygen kit.  
Please read over all the instructions before your use your kit. 
Make sure you completely fill your dissolved oxygen bottle with water. Turn your 
capped bottle upside down to check for air bubbles.  Air bubbles will cause 
erroneously high results. 

Please follow the steps in the order they are written. 
 

• 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. 

 

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

solution (labeled “1” on bottle). 
  b)  Holding the reagent bottle completely upside down, add 8 drops of Alkaline Potassium 

Iodide Azide (labeled “2” on bottle.) 
  c)  Cap and shake the bottle for 30 seconds.  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.  Shake again.  Allow to settle 
again. 
 
Step 2.  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 
“pepper specks” in the solution add 1 more drop).  Your sample is now "fixed". 
 
Step 3.  Prepare to test your fixed water sample. 
a) Pour your fixed sample into the graduated cylinder to the 20 ml mark, then 
b)  Pour it into the titration vial (glass vial labeled code 0299). 

 
Step 4.  Fill & zero the titrator syringe (plastic syringe labeled code 1649).   
  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 
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 syringe 
is right at the zero mark on the titrator.   
  e)  Remove the titrator from the sodium thiosulfate bottle. 
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Step 5.  Start to 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 8 for confirmation, if you like). 
 
Step 6.  Add starch indicator. 
..a)  Pop off the plastic cap from the titration vial with the titrator still in the hole without moving 
the plunger in the syringe. 
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 7.  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 8.  Read the test result directly from where the scale intersects the ring of the 
plunger for plastic titrator.  The titrator is marked at 0.2 ppm increments.  So if the titrator ring 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 9.  Repeat steps 1 through 9 for a duplicate test.  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 10.  Record all results on your monitoring postcard.   
 
Step 11.  Clean-up.   
a) Dispense any remaining sodium thiosulfate into the titration vial.  Never put it back in the 

bottle it came from. 
b) 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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General Information on the Plastic Titrator Syringe 
 

Green Pink 



 

Dissolved Oxygen Field SOP 010 modified for Wadeable streams 
 

Specific Monitoring Techniques:  Dissolved Oxygen - 9 

 

 



 

Dissolved Oxygen Field SOP 010 modified for Wadeable streams 
 

Specific Monitoring Techniques:  Dissolved Oxygen - 10 

 
 

 

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 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 
(glass bottle labeled 0299) 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?  
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. 
 

Code 
0299 

20 ml Line 

Titration Vial 
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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 

 
(from:  Clean Water:  A Guide to Water Quality Monitoring, by E. Stancioff, University of Maine 
Cooperative Extension.) 
 
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.  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 molecule 
of oxygen 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: 
 
2Mn(OH)4                +      4H2SO4                             2Mn(SO4)2        +      8H2O 
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: 
 
2Mn(SO4)2          +           4KI                                  2Mn(SO4)       +     2K2SO4           +          2I2 
manganic sulfate  + potassium iodide                 manganic 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: 
 
4NaS2O3              +          2I2                                       Na2S4O6                 +       4NaI 
sodium thiosulfate  +    iodine                                  sodium tetrathionate  +  sodium iodide 
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     Have you ever wondered why rainwater drains a 
certain way off of your property and where it goes? 
Or why some waterbodies seem to be fed by rivers 
and streams and others don’t? Or how 
Narragansett Bay can be impacted by pollutants 
deposited far away from its banks? The answer to 
all these questions is that the land we live on is 
divided into drainage basins called watersheds. 

The term watershed refers to any area of land that 
drains to a common body of water like a lake, river, 
or stream at the watershed’s lowest point. Every 
piece of land is part of a major watershed and 
successively smaller sub-watersheds, and each 
watershed is divided from the next by a drainage 
divide formed by the ridges and hills surrounding a 
waterbody. Every one of us lives in a watershed! 

The most famous drainage divide is the Continental 
Divide, the ridge running north-south through the 
peaks of the Rocky Mountains that separates the 
watersheds of the Gulf of Mexico, which is 
connected to the Atlantic Ocean, from those of the 
Pacific Ocean. One major watershed of the Atlantic 
Ocean is the New England watershed, which 
contains many sub-watersheds nested within it, 
including the sixteen watersheds that constitute 
the land area of Rhode Island (figure 1). 

Understanding what watersheds are and how they 
work is essential to improving water quality 
throughout Rhode Island and beyond. During a rain 
event like a storm, rainwater that isn’t taken by 
evaporation or used by plant life travels over the 
surface or seeps into the ground to recharge each 
of a watershed’s waterbodies. As this water travels 
over the surface, it picks up contaminants like 
sediment, chemicals, and waste in its path, 
depositing pollutants in a watershed’s bodies of 
water, which sometimes prompts the beach 
closings and shellfish bans we have become all too 
familiar with in Rhode Island. 

WHAT IS A WATERSHED?  

     Because of gravity, precipitation follows the lay 
of the land, known as the land’s topography, 
collecting in natural and man-made drainage 
pathways like streams, wetlands, man-made 
channels, and storm drains. Some precipitation 
runs off the higher upland areas of a watershed, 
through wetlands like wooded swamps and 
marshes, and into each watershed’s rivers, 
streams and lakes. Other precipitation seeps into 
the ground where it moves through soil and may 
emerge at a nearby lake or pond or stream, while 
some infiltrates more deeply to replenish regional 
groundwater supplies. 

What is a Watershed? 
URI WATERSHED WATCH, Cooperative Extension 
College of the Environment and Life Sciences (CELS) 
Department of Natural Resources Science (NRS) 
Coastal Institute in Kingston, 1 Greenhouse Road, Kingston, Rhode Island 02881-0804 

PARTS OF A WATERSHED 

Figure 1:  The state of Rhode Island contains sixteen sub-
watersheds, many of which drain to Narragansett Bay. 

Caroline Gottschalk Druschke, Evan Dunphy, Linda Green, Elizabeth Herron, Molly Hunt 



 

     Uplands are the drier, well-drained areas of the 
watershed. Because of their frequent distance from the 
watershed’s main waterbody, their importance in the 
watershed is often overlooked. However, uplands drain to 
wetlands and other waterbodies by discrete channels. In 
some instances, upland sites have a positive impact on 
watersheds. Upland sites with sandy, coarse-textured soil 
readily allow precipitation to infiltrate, thereby serving as 
important groundwater recharge areas. In other cases, 
uplands can have negative impacts on the health of their 
watersheds. Uplands with fine-textured, less permeable 
soil may not provide significant groundwater recharge, for 
instance. Uplands with extensive paved surfaces, known 
as impervious surfaces, pose a special threat: precipitation 
falling on paved surfaces quickly washes downstream, 
carrying sediment and other pollutants, eroding 
streambanks, and increasing flooding. 
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Figure 2 (top right): Upland areas surrounding a 
waterbody can have a great deal of impact on its 
water quality. 
Figure 3 (bottom right): Healthy wetlands help 
remove sediment and pollutants from water before 
it enters a waterbody.  Photo by Pete Pattavina, 
USFWS Georgia Ecological Services Field Office 
Figure 4 (below): Flooding on the bike path in 
Lincoln, RI in 2005. 

Uplands 

What is a Watershed?, URI Watershed Watch 

     Wetlands, which are saturated areas such as wooded 
swamps, marshes, and bogs, have important hydrologic 
and water quality functions, as well as fish and wildlife 
habitat value. Wetlands work like giant sponges, slowing 
the flow of incoming water and temporarily storing this 
water before slowly releasing it downstream or into 
groundwater reservoirs. By doing so, wetlands protect 
downstream areas from flooding, an increasingly 
important function during the more frequent and intense 
storm events of recent years. Slow movement of water 
through wetland vegetation also helps to settle sediment 
and remove certain pollutants, thereby improving water 
quality downstream. But the positive water flow and water 
quality benefits provided by wetlands are lost when they 
are filled or channelized for man-made uses. This was 
made evident in 2010 by the severe flooding in filled 
wetlands along the Pawtuxet and other Rhode Island 
rivers. 

Wetlands 
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AQUATIC ECOSYSTEMS 

What is a Watershed?, URI Watershed Watch 

      A groundwater reservoir, or aquifer, is 
a geologic formation that can store and 
release large amounts of subsurface 
water. In Rhode Island, the most 
productive aquifers consist of deep sand 
and gravel deposits, commonly referred to 
as glacial outwash or stratified drift (left 
from the recession of the last glacial 
period), where water is stored among 
grains of sand. Groundwater reservoirs 
have their own watersheds, known as 
recharge areas, which consist of all the 
land contributing subsurface flow to a 
common location. The boundaries of a 
surface watershed and groundwater 
recharge area can, but do not always, 
coincide. 

In recharge areas, surface waterbodies 
a n d  g r o u n d w a t e r  a r e  o f t e n 
interconnected. Occasionally, surface 
waters can provide a source of flow, or 
recharge, to the aquifer, especially when 
the top of the aquifer, also known as the 
water table, is low or deep in the ground. 
When the water table is closer to the 
surface, groundwater can flow into lakes 
and streams and help maintain surface 
water levels. Lakes that seem to have no 
major inlet, like Larkin Pond and Silver 
Lake in South Kingstown, may be fed 
primarily by groundwater. These 
waterbodies, known as seepage lakes or 
kettle hole ponds, actually represent the 
top of the groundwater table in the area. 

      All materials that reach a lake or river or even Narragansett Bay 
through uplands, wetlands, and groundwater impact their aquatic 
ecosystem: the chemical and physical environment and its complex 
association of soil, water, microorganisms, plants, and animals. 
Changes in any part of the watershed will influence other parts of the 
ecosystem downstream, for better or worse.  

The watershed drainage network makes it possible for point source 
and nonpoint source pollutants to reach a waterbody that may be 
located many miles from the pollution source. While point source 
pollution comes from discrete, identifiable sources like industry or 
sewage treatment plants, nonpoint source pollution comes from 
diffuse sources like farms and housing developments. Nonpoint 
source pollution from farms in the upper Midwest, for example, has 
an effect on the Gulf of Mexico, a thousand miles away, because 
agricultural fertilizers and pesticides are carried by rainwater over the 
surface of the land, into local creeks and then rivers, until the 
Mississippi River carries them downstream to the Gulf. Although 
subsurface water moves much more slowly than surface water, 
groundwater recharge areas, too, can be polluted by a source many 
miles away.  

Figure 5:  Groundwater flows through underground aquifers. Groundwater 

HOW PEOPLE AFFECT AQUATIC ECOSYSTEMS 

      Not everyone lives next to a pond or stream, but all of us live in a watershed. All of our activities, like residential 
and commercial construction, road and highway expansion, lawn maintenance, crop and livestock production, 
family pet care, and sewage treatment, can intentionally or unintentionally affect aquatic ecosystems, even when 
these activities occur far from any shore. These activities can directly contribute nutrients, sediment, bacteria, and 
toxins to our waterbodies. But they also can have more subtle effects, changing the pattern of water flow in a 
drainage network, thereby increasing the amount of water that reaches a waterbody and the speed by which it gets 
there. Without enough time for toxins to infiltrate into the soil, these nutrients, sediment, and toxic substances can 
seriously impair ponds, streams, groundwater resources, and, as we are seeing, Narragansett Bay. 



     Impervious cover refers those hard surfaces like roads, 
paved sidewalks, driveways, and roofs that don’t allow 
rainwater to soak into the ground to be filtered and 
cleaned. These hard surfaces become funnels for 
stormwater, routing unfiltered stormwater very quickly 
across the landscape and into the nearest body of water 
with all of the contaminants, sediment, and debris it 
picked up on the way. We now know that it doesn’t take 
much impervious cover to affect stream water quality. 
Water degradation starts when 10% of the landscape 
contains impervious cover, while only 4-8% impervious 
cover prompts degradation in sensitive wetlands and trout 
waters. In Rhode Island only 17 of our 39 cities and towns 
have less than 10% impervious cover; the other 22 contain 
enough impervious cover to degrade streamwater. And 
while degradation may begin at 4% impervious cover, 
streams surrounded by more than 25% impervious cover, 
like those flowing into Mt. Hope Bay and northern sections 
of Narragansett Bay, are considered severely impaired.  
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Impervious Cover 

What is a Watershed?, URI Watershed Watch 

Nutrient Enrichment 
     Nutrient enrichment is a major threat to aquatic ecosystems. 
In undisturbed watersheds, nutrient enrichment, also known as 
eutrophication, is a very slow, naturally occurring process. 
However, as a watershed becomes more agricultural or 
urbanized, increased nutrient runoff from chemicals and 
fertilizers speeds the process of eutrophication. Nutrients are 
not harmful in and of themselves, but have a negative impact 
on water quality when a waterbody contains too much of a good 
thing.  

Freshwater resources can suffer from too much phosphorous. 
As phosphorous levels within a lake increase, algae and aquatic 
plant growth increase, reducing water clarity and causing the 
water to appear green and murky. Dense growth of rooted 
aquatic plants can make boating and swimming difficult or 
unpleasant, and when these aquatic plants die, their 
decomposition can reduce the amount of oxygen in the water. 
As lakes become more nutrient enriched, or eutrophic, fish 
more tolerant of low oxygen conditions, such as carp, become 
more successful and other fish populations decrease. A similar 
situation occurs in coastal salt ponds and Narragansett Bay, 
where excessive nitrogen in the water causes eutrophication, 
subsequently depriving some species of the oxygen they need 
for life. This was the case in the Greenwich Bay fish kill of 2003 
when roughly one million fish died and washed ashore along 
Greenwich Bay in just one day (figure 8).  

Figure  8 (below):  Excess nutrients from coastal 
watersheds may cause nutrient overenrichment  
leading to lack of oxygen and fish kills. Photo by 

Narragansett Bay Estuary Program. 

 

 

Figure 6 (above): Contaminants such as road salt enter 
waterbodies quickly from impervious surfaces such as 
roads. 

Figure 7 (right): Algae caused by 
  eutrophication in Yawgoo Pond. 
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     Because rivers, ponds, wetlands, and groundwater aquifers are 
located in watersheds that rarely follow political boundaries, these 
resources can be effectively protected only through a combination 
of state and municipal policies and regulations, watershed and 
environmental organizations’ efforts, and individual actions. 

The first step in watershed protection is to recognize that our 
aquatic resources are vulnerable and that we, both individually 
and collectively, must assume responsibility for their care. No 
matter our distance from a waterbody, we all make individual and 
collective decisions that impact its health. We must do a better job 
of balancing our needs with the needs of our aquatic resources.  

Because watershed borders don’t necessarily align with 
jurisdictional boundaries, interested stakeholders throughout the 
state have joined forces to create a number of watershed councils 
and organizations to protect Rhode Island’s sixteen watersheds. 
The most visible of these groups is Save the Bay, which was 
founded in 1970 in opposition to the development of energy 
facilities on the banks of Narragansett Bay. Over the past several 
decades, Save the Bay has turned into a dynamic advocacy and 
education organization, involving citizens from Mt. Hope Bay to 
Westerly in the protection, enjoyment, and use Narragansett Bay 
and its watershed through its legislative work, restoration 
activities, and public events. 

Rhode Island also has a number of additional active watershed 
organizations doing important work. The Wood-Pawcatuck 
Watershed Association in southwestern Rhode Island, the 
Woonasquatucket River Watershed Council in northern Rhode 
Island, and the Narrow River Preservation Association in southern 
Rhode Island all work to protect the waters of their particular 
watersheds by emphasizing their value as ecological, 
environmental, and recreational resources. Save the Lakes and 
the Salt Ponds Coalition, among others, are also working to protect 
and restore waterbodies throughout the state. 

Each of these groups advocates for protection and restoration 
through some combination of education, research, and outreach, 
and are supported in that effort by the work of the URI Watershed 
Watch (URIWW). URIWW recruits and trains volunteer citizen 
scientists to do on-the-water monitoring and water sample 
collection throughout Rhode Island. Their data allows watershed 
councils, government agencies, and legislators through the state 
to know which waterbodies are doing well, which are degraded, 
and where restoration efforts are having the most success. 
URIWW’s success in the long-term ecological monitoring of Rhode 
Island’s fresh and salt water resources – and, ultimately, in 
supporting the health of these waterbodies and their watersheds – 
depends upon the work of its network of passionate, engaged 
volunteers. Everyone has a role to play in protecting Rhode 
Island’s waters! 

WATERSHED MANAGEMENT PLANNING Local Watershed Organizations 
 Blackstone River Watershed Council  

http://blackstoneriver.org/blackstone/ 
 Buckeye Brook Coalition 

http://www.buckeyebrook.org/ 
 Clean up Sounds and Harbors (CUSH) 

http://www.cushinc.org/ 
 Committee for the Great Salt Pond 

http://www.cgspblockisland.org/ 
 Friends of the Hunt River Watershed 

http://mysite.verizon.net/vzeyphac/ 
 Friends of the Moshassuck 

http://www.themoshassuck.org/ 
 Greenwich Bay Watershed Group 

http://www.greenshed.org/ 
 Hunt River Watershed Association 

http://www.huntriver.org/ 
 Kickemuit River Council 

http://www.kickemuitriver.org/ 
 Narragansett Bay Estuary Program 

http://www.nbep.org/ 
 Narrow River Preservation Association 

http://www.narrowriver.org/ 
 Pawtuxet River Authority and Watershed 

Council  
http://www.pawtuxet.org 

 Rhode Island Rivers Council  
www.ririvers.org 

 Salt Ponds Coalition 
http://www.saltpondscoalition.org/ 

 Save Bristol Harbor 
http://www.savebristolharbor.com/ 

 Save The Bay 
http://www.savebay.org 

 Save The Lakes 
www.stlri.org 

 Taunton River Watershed Alliance 
http://savethetaunton.org/ 

 Ten Mile River Watershed Association 
http://www.tenmileriver.net/ 

 Wood-Pawcatuck Watershed Council 
http://www.wpwa.org/ 

 Woonasquatucket River Watershed 
Council 
http://www.woonasquatucket.org/ 

 
Rhode Island Stormwater Solutions 
http://www.ristormwatersolutions.org/ 
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In your yard: 
 Don’t dump anything into storm drains. 
 Water your lawn wisely and fertilize sparingly. 
 Keep fertilizer off sidewalks and driveways. 
 Pick up and dispose of animal waste. 
 Retain and recycle rainwater for your garden. 
 Maintain your septic system. 
 Find and use pesticide alternatives, only as needed. 
 Properly dispose of toxic household materials. 
 Create a rain garden to keep runoff in your yard and beautify it at the same time. 
 Plant bare areas to prevent erosion. 
 

Around town: 
 Sign up to monitor a waterbody through URIWW. 
 Establish a waterfront buffer of native vegetation along streams, lakes, and bay shores. 
 Protect wetlands. 
 Don’t feed waterfowl. 
 Watch for and prevent activities that have the potential to affect water quality. 
 Join your local watershed organization. 
 Volunteer for your town conservation commission. 
 

In the legislature: 
 Support local, state, and federal legislation that protects water resources. 
 Become actively involved in water resource issues in your community.  
 
See Rhode Island Stormwater Solutions for a more detailed list and links to resources to help you 

take action (http://www.ristormwatersolutions.org/SW_takeaction.html) 

STEPS INDIVIDUALS CAN TAKE TO PROTECT WATER QUALITY 

What is a Watershed?, URI Watershed Watch 

Get Involved! 
To learn more about the URI Watershed Watch program and its 
water monitoring efforts, or for more fact sheets about water 
quality, visit the URI Watershed Watch web site: 

http://www.uri.edu/ce/wq/ww/ 
 

Or please contact: 
 

Linda Green, Program Director 
401-874-2905;  lgreen@uri.edu 

Elizabeth Herron, Program Coordinator 
401-874-4552;  emh@uri.edu 
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