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1. BACKGROUND
The Florida LAKEWATCH program is a successful citizen-monitoring program for Florida waters. LAKEWATCH has provided information about long-term trends in water quality to the citizens and leaders of Florida for nearly 40 years. LAKEWATCH has also served as a platform for research, education and extension/outreach activities. In response to citizens' requests for lake management assistance, Fisheries and Aquatic Sciences of the University of Florida/Institute of Food and Agricultural Sciences (UF/IFAS) provided faculty, staff, and laboratory support to begin LAKEWATCH in 1986. Public interest and involvement in the program grew to such a degree that the Florida Legislature officially established Florida LAKEWATCH in 1991 (Chapter 1004.49 F.S.). The Legislature also provides an annual appropriation to operate the program.
Florida LAKEWATCH has now expanded to over 800 active volunteers and currently over 300 lakes, 130 near shore coastal sites, 100 river sites and 8 springs are active in the program making LAKEWATCH Florida’s largest and one of the nation’s premier citizen volunteer monitoring programs. Since its inception, reliable water chemistry data have been collected on over 1000 aquatic systems located in or offshore of 57 Florida counties.
Since the beginning of the Florida LAKEWATCH program, many agency professionals voiced concerns/criticisms as to whether volunteer monitoring groups were capable of gathering scientific quality data. There were also concerns that LAKEWATCH’s method of freezing samples to preserve them was not appropriate for proper analyses. To address both of these concerns, LAKEWATCH personnel conducted a study sampling 125 lakes with professionals and volunteers collecting water at the same time and in all cases the data collected by volunteers were comparable to those collected by professionals (Canfield et al. 2002). To determine if freezing was a valid means of preserving water samples prior to analysis, estimates of chlorophyll, total phosphorus, total nitrogen, pH, total alkalinity, and specific conductance measured on fresh waters were compared to estimates made from water frozen for up to 150 days. All statistical tests showed that freezing was a valid means of preserving samples.
An additional concern about the study conducted by Canfield et al. (2002) was that the chemistry comparison was not conducted with an independent laboratory. Thus, another study was conducted where Florida Department of Environmental Protection (FDEP) professional biologists and Florida LAKEWATCH volunteers sampled 27 Florida lakes simultaneously to measure the concentrations of total phosphorus, total nitrogen, and chlorophyll (Hoyer et al. 2012).  Each program used their Standard Operating Procedures for both field and laboratory activities to determine data comparability.  Results showed that LAKEWATCH data were nearly equivalent to FDEP’s, which were collected using stringent quality assurance (QA) protocols and analyzed in a NELAC (National Environmental Laboratory Accreditation Conference) certified laboratory in compliance with the state’s QA rule. The R2 values for paired comparisons of total phosphorus, total nitrogen and chlorophyll were 0.97, 0.90 and 0.97, respectively and the slopes were not significantly different from one.  Properly trained volunteers should be viewed as partners, and volunteer monitoring can be embraced as a robust tool for obtaining credible, cost-effective data.  Studies like this demonstrate that data collected by volunteer monitoring programs are suitable for regulatory decisions, if such programs and agencies work together to ensure necessary data quality and documentation.

2. PURPOSE
This procedure will define the protocol for training volunteers, collecting water for nutrient analysis, collecting and filtering water for chlorophyll analysis, measuring water clarity, and filling in the data sheet. 
3. SCOPE
This procedure applies to all LAKEWATCH volunteers and staff involved in water quality monitoring activities. It covers the standardized methods for training volunteers, collecting water samples for nutrient and chlorophyll analyses, measure water clarity using a Secchi disk, and completing associated data sheets. The scope includes all fresh, saline, and brackish waterbodies monitored under the LAKEWATCH program and is intended to ensure consistency and accuracy in data collection across all sampling sites.
4. DEFINITIONS AND ABBREVIATIONS
4.1. 
	UF/IFAS – University of Florida Institute of Food and Agricultural Sciences

	FDEP – Florida Department of Environmental Protection

	QA – quality assurance

	Mm – millimeter 

	Cm - centimeter

	GPS – Global Positioning System

	mL – milliliter 


5. POLICY
All volunteers must adhere to the LAKEWATCH volunteer policy in accordance with University of Florida rules and regulations. This includes passing a background check. For more information, please refer to the volunteer policy (policy.ufl.edu/policy/volunteers/).  
6. SAFETY PRECAUTIONS	
Volunteers should be practiced in safe boating and adhere to all applicable state and local laws during sampling. Weather should be monitored before and during sampling.
7. MATERIALS AND EQUIPMENT
Equipment
	Life jacket*

	Sample bottles/one per station, in a Ziploc bag

	Waterproof marker*

	Chlorophyll jugs/one per station

	Dark towel, black trash bag, ice cooler*

	Data sheet with pencil

	Secchi disc with clothespin

	Map of station locations or phone/GPS with stations marked

	Plastic reference card

	1000 ml filter flask

	Hand pump with tubing

	Filter funnel cup and base

	Forceps (tweezers)

	Pipette

	Graduated cylinder

	Dessiccant bottle

	Small filters: 47 mm type A/E glass fiber filters

	Large filters: 7 cm paper filters

	Plastic coated paper clips


8. TRAINING VOLUNTEERS
LAKEWATCH has multiple Regional Coordinators and other certified trainers (e.g. UF/IFAS Extension Agents, county and city partners) that train volunteers face to face on their lake how to properly collect water samples. The Regional Coordinator goes out on the lake with the volunteer where they are trained to sample from one to six pre-determined stations (primarily three stations, but occasionally one station on small lakes and up to six stations on large lakes). The stations are generally in open-water areas of each waterbody and each location (Latitude and Longitude) is recorded with Global Positioning equipment (GPS) so that the stations remain constant over time. At each station, the volunteer is taught and certified to perform the following tasks:
· Fill a sample bottle with surface water (upper 40 cm) that will later be analyzed in the Florida LAKEWATCH laboratory for nutrients (total phosphorus and total nitrogen, monthly) and quarterly for color and specific conductance.
· Collect a one-gallon jug of water that is used to filter later for chlorophyll analyses (monthly).
· Use a Secchi disc provided by LAKEWATCH to measure water clarity (monthly).
· Measure the depth of the water at each station.
· Fill out a data sheet with sampling information and unique observations pertinent to their waterbody on that day.
· Deliver their frozen samples to a LAKEWATCH collection center.
Techniques that volunteers will use to sample the water at each station are described in this document and are taught during a LAKEWATCH training session at a time and place convenient to the volunteer. Volunteers are given a training manual, which contains both a detailed description and a summary of each sampling procedure, for review before future sampling events. Volunteers also receive a laminated sampling reference card (Appendix I) to carry with them when they sample.There is also a training video on the LAKEWATCH web site for volunteers who want a little refresher course on how to sample.

9. FILLING WATER BOTTLES FOR NUTRIENTS
Florida LAKEWATCH supplies water sampling bottles after they are properly washed to ensure no outside contamination. They are available at all collection centers so the volunteers can pick them up after they deliver their samples from previous sampling activities. For inland fresh waters volunteers use 250 mL plastic Nalgene bottles packaged with white field data sheets and for saline stations they use larger 500 mL bottles packaged with blue field data sheets. Actual water collecting procedures described below are the same for both fresh waters and saline stations. Volunteers use a waterproof marker for labeling all sample bottles.
At each station, a surface water sample for analysis of total phosphorus and total nitrogen is taken as soon as the boat arrives at the sampling location. Water from these samples is also used to measure color and conductivity quarterly from one center station of the system.
Step 1: Each bottle has a pre-printed adhesive label on it for identification. Volunteers use a permanent waterproof marker to label the sample bottle with the following information:
· Water Body Name:___________
· County Name:_______________
· Month-Day-Year:____________
· Station 1, 2, or 3, etc.:_________
Volunteers are asked to always double check their labels so when the sample reaches the LAKEWATCH laboratory, technicians can properly enter the data for that sampling event. This is also important to match bottles up with the data field sheets, which also have the time samples were taken recorded.
Step 2: At each sampling location, volunteers uncap the appropriately labeled bottle, being careful not to touch the inside of either the bottle or the lid.
Step 3: Volunteers rinse the lid in the waterbody’s water and set it aside, then give the bottle a thorough rinse by gripping it securely, partially filling it with the waterbody’s water and shaking the water out vigorously. This procedure is then repeated.
Step 4: After conditioning the bottle twice, volunteers grasp the bottom rim of the upright sample bottle with the tips of their fingers. The purpose of this grip is to keep hands as far away from the mouth of the bottle as possible to help prevent possible contamination. 
Step 5: Volunteers then turn the bottle upside down and lower it into the water with its mouth pointing downward as if it were being emptied. This prevents possible inflow of debris from the water’s surface.
Step 6: Volunteers then push the bottle down into the water until elbow deep (20 cm to 40 cm deep).
Step 7: Volunteers then turn the bottle to a horizontal position so that it points in the direction in which the boat is drifting as it fills. This lets the bottle fill with water that has not been in contact with the volunteer’s hand or bottom material resuspended by the boat in shallow waters, thereby minimizing the chance of contamination.
Step 8: When the bottle is full, the bottle is turned right side up underwater and brought out of the water.
Step 9: Because the sample will be frozen, some water is poured out of the bottle in order to allow some space for the water to expand as it freezes without breaking the plastic bottle. Final water volume should reach the shoulder of the bottle.
Step 10: Volunteers then cap the bottle and secure the lid tightly.
Step 11: After collection volunteers put bottles on ice in a cooler until freezing.
Step 12: When volunteers return home, sample bottles are dried, placed in a plastic zip lock bag with the field data sheet and put in their home freezer as soon as possible (within 4 hours).

10. SAMPLING WATER FOR CHLOROPHYLL
Volunteers prepare one-gallon jugs by rinsing them in tap water. These one-gallon jugs are used for each sampling event as long as no fungus, mold, or algae is growing in them. Jugs are stored with the caps off so they can dry out thoroughly between uses. Using a permanent waterproof marker, volunteers write a station number on each of the jugs so they can be easily identified later. At each station, Volunteers then use the following procedure:
Step 1: Remove the jug lid and rinse it in lake water.
Step 2: Rinse the jug by filling it with a couple of inches of water and vigorously shaking the water out and repeat at least once. 
Step 3: Turn the jug upside down and push it underwater to elbow depth.
Step 4: Once at the proper depth, volunteers fill the jug by turning its mouth in the direction the boat is drifting. If clumps of vegetation flow into the jug, volunteers empty it and start over. If this is too difficult to force the underwater jug into an upright position to fill, smaller bottles may be substituted.
Step 5: Bring the jug out of the water and cap it.
Step 6: If the jug is not opaque, cover the jug with a dark towel in order to block out light.
Step 7: The volunteer filters the water (water remains at ambient temperature while in transport) as soon as possible (less than 48 hours from collection) after all samples are collected (see Filtering Water below).

11. MEASURING WATER CLARITY
A Secchi disc is used to measure water clarity. Florida LAKEWATCH uses a white eight-inch disc with a cord marked at one-foot intervals attached to its center. A weight on the bottom of the disc helps it sink quickly. Volunteers lower the Secchi disc over the shaded side of the boat watching the disc until it just vanishes from sight. They then measure and record how many feet underwater the disc was when it just vanished. 
The volunteers are asked to use the following protocols to get the most reliable Secchi depth measurement: 
Step 1: To obtain the most rigorous Secchi reading, volunteers may choose a day when there is full sun and minimal wind.
Step 2: When possible, volunteers sample between 9 a.m. and 3 p.m.
Step 3: Volunteers do not wear sunglasses while taking the Secchi reading.
Step 4: If the wind is blowing the boat around, volunteers anchor so that the Secchi rope will be vertical when the reading is taken. Volunteers anchor carefully to avoid stirring up bottom sediments that may interfere with water samples and water clarity measurements.
Step 5: Volunteers put the sun at their back and take the reading from the side of the boat that casts a shadow on the water lowering the Secchi disc in the shadow to minimize interference from surface glare.
Step 6: Taking the Secchi reading from the side of the boat that is downwind may also minimize interference from waves. 
Step 7: After the Secchi disc is lowered into the water to the vanishing point (where it absolutely cannot be seen at all), volunteers raise and lower it a few times to determine the exact vanishing point of the disc.
Step 9: Volunteers then clip a clothespin onto the Secchi disc rope at the water’s surface and check to estimate cloud cover. Cloud cover is recorded on the data sheet.
Step 10: Volunteers then pull the disc into the boat and count the rope markings to read how many feet below the surface of the water the disc was when it vanished from sight (the length of the line from the disc to the clothespin). Volunteers estimate the Secchi reading to the nearest quarter of a foot. 
Step 11: Volunteers then record the Secchi reading on their data sheet by writing the whole number in the space provided and circling the appropriate quarter foot increment (if needed). 
Step 12: The very last measurement taken at the station is the depth of the water. Volunteers lower the Secchi disc until it rests on the bottom, clip a clothespin onto the Secchi disc rope at the water’s surface, and pull up the disc and count the feet between the clothespin and the disc. Volunteers estimate the water depth reading to the nearest quarter of a foot and record the depth on the data sheet by writing the whole number in the space provided and circling the appropriate quarter foot increment (if needed). 
Volunteers measure the depth of the water last, after taking water samples and measuring water clarity to prevent interference from resuspended bottom sediments.

12. FILLING IN THE FIELD DATA SHEET
Step 1: At times the following special notations are needed to record Secchi depth measurements:
Volunteers write “B” on the data sheet to indicate that the disk went to the bottom and could still be seen.
Volunteers write “W” on the data sheet to indicate that the Secchi disc disappeared into the weeds growing in the waterbody. They also record the depth that the disc disappeared into the weeds. 
Step 2: Volunteers record the cloud coverage when the Secchi reading was taken. Volunteers do not indicate how much cloud cover there was in the sky at the time the Secchi reading was taken; but record the cloud cover directly over the sun only. For example, if the sky was very cloudy, but the sun popped out from behind the clouds during the time the Secchi disc was being read, a #1 would be entered for the Sun Code #.
Step 3: Volunteers fill out the remainder of the data sheet. They include anything that might possibly influence analytical results. For example, “lime rock washed into the waterbody from torrential rainfall on roads,” “forest fire adjacent to waterbody” or “sand added to beach area.” Comments are written on the back of the data sheet and may include anything unusual or out of the ordinary. 

13. FILTERING WATER FOR CHLOROPHYLL ANALYSES
Step 1: Volunteers learn the names of all the parts of the filtering equipment.
Step 2: They attach one end of the transparent tubing to the hand pump and the other end to the filtering flask.
Step 3: They assemble the filter funnel. There are two types of filter funnels. The first one uses a magnet between the cup and the base. The second type of filter funnel screws together at the base and cup. The base for both types has a stopper on the end. Volunteers grasp the cup base by the rubber stopper and gently twist it downward into the mouth of the filtering flask.
Step 4: Using forceps (tweezers), volunteers pick up one of the smaller 47-mm glass-fiber filters provided by LAKEWATCH. Because it is sometimes difficult to grasp just one filter, as they tend to stick together, volunteers are encouraged to blow gently along the forceps toward the filter papers causing them to flutter apart. If two filters are used inadvertently, they are processed together as if they were one.
Step 5: Holding the filter with the forceps, the volunteer places it in the center of the cup base with the “rough” side of the filter face up.
Step 6: Volunteers center the filter inside the rim of the cup base, by adjusting it from the side with the flat edge of the forceps.
Step 7: Using tap water, volunteers rinse the filter cup every time water from a different jug is filtered.
Step 8: After rinsing the cup in tap water, volunteers place it on top of the cup base. The cup and base are either held together magnetically or screwed down onto the base to form a watertight seal.
Step 9: Volunteers shake the gallon jug that is about to be filtered to make sure the sample is well mixed.
Step 10: Volunteers rinse the graduated cylinder provided by LAKEWATCH with the sample about to be measured. 
Step 11: Volunteers measure the sample to be filtered in the rinsed graduated cylinder. Volunteers use a plastic pipette to adjust the water level in the graduated cylinder. Volunteers measure the volume accurately, by adjusting the water level so that the bottom of the meniscus rests on top of the target line on the cylinder. Volunteers filter as much water as necessary to turn the filter paper a green color (up to 3000 mL). If the filter clogs and the water remaining in the filter cup cannot be pumped through, volunteers will pour out all the water, reassemble the filter apparatus with a clean filter paper and start over using less water.
In general, the approach is for volunteers to measure out the amount of water thought necessary, pour it into the filter cup and pump it through. If no color is noticed, they measure out more water and pump that through too. Volunteers pay attention to whether the water is hard to pump and whether the stream of water is diminishing. Either of these observations is a signal that the filter is getting close to the clogging point and no more water is added.
Step 12: To retrieve the filter, volunteers either gently tip the empty magnetic cup to one side or unscrew the cup so it comes up off the filter and base. The filter paper should remain on the cup base. Sometimes the filter will stick inside the bottom of the cup. If this happens volunteers put a hand under the bottom of the cup to propel the filter out. Alternatively, the edge of the filter can be carefully loosened and peeled off gently with the forceps. However, if the forceps accidentally touch the algae that have accumulated on the filter, any filter on which the algae has been touched by fingers, forceps or any other object the filter is discarded and the filtering process for that station repeated.
Step 13: Assuming the cup comes off the base properly and leaves the filter behind on the base, volunteers use forceps to remove the filter paper from the base by grasping the filter paper only by the white outer rim and do not touch the algae with the forceps. 
Step 14: To enclose and protect the algae, volunteers fold the filter exactly in half to protect the algae.
Step 15: Volunteers then put the folded sample on a paper towel and fold the paper towel over the sample and blot it as dry as possible. 
Step 16: Volunteers then prepare an envelope by folding a larger paper filter. Using pencil only, volunteers fill all the following information on the pre-attached label: 
· Water Body name____________
· County name________________
· Month-day-year______________
· Station number______________
· Volume filtered______________
On the Field sheet the volunteer then writes the date and time that each station’s water was filtered.
Step 17: Volunteers then tuck the folded sample filter inside its envelope and fasten the circular edge of the envelope with a plastic coated paperclip, provided in their kit.
Step 18: Volunteers then put the filter sample in its envelope into the jar of desiccant and gently roll the jar to distribute the crystals around the filter papers.
Step 19: Volunteers store the desiccant jar in their home freezer.
Step 20: Volunteers repeat all steps for the remaining jugs of water and put all the filter papers into the bottle of desiccant and store in the freezer.
Step 21: After all samples are filtered, volunteers rinse the equipment with tap water and let it air dry.
Step 22: Volunteers then check the number of bottles, filters and paper clips to ensure there is an adequate supply for next month and store. 
Step 23: Volunteers deliver their water bottles, data sheet, and desiccant bottle to a collection center that is convenient to them.
Step 24: Volunteers pick up new supplies at the nearest collection center.
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15. APPENDIX I
Laminate field sampling methods card used by LAKEWATCH volunteers.
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SAMPLING 



THE WATER 



 
 



At each sampling station: 
 



A. FILLING THE NUTRIENT BOTTLE 
1. Before beginning, use a waterproof marker to label each sample bottle with 



! water body name 



! county 



! month-day-year 



! station number. 
2. Without touching inside the bottle or lid, rinse them in the water twice. 
3. Hold the bottom of bottle, turn bottle upside down and lower the open end into the 



water to elbow depth. 
4. Fill the bottle by turning it to a horizontal position and pointing its mouth in the direction 



the boat is traveling. 
5. Bring bottle up and pour water out to leave water level 1-inch from top. 
6. Cap bottle tightly and put in a shady place or ice chest. 
 



B. FILLING THE ALGAE SAMPLE CONTAINER 
1. Rinse the container and lid in the water twice. 
2. Invert the container and lower it into the water to elbow depth. 
3. Fill the container by turning it to a horizontal position until full. 
4. Bring the container up, cap it, and keep it in the dark (cover with towel). 
 



C. MEASURING WATER CLARITY 
1. Without wearing sunglasses, lower the Secchi disc into the water on the shady side of 



the boat (prescription glasses are okay). 
2. When the disc vanishes from sight, put the clothespin on the rope at the water line 



(rope should be vertical). 
3. Glance to check the sun cover, haul in the disc, and count rope markings to read how 



many feet under water the disc was when it vanished from view. Round to the nearest 
1/4 foot. 



4. Record this number and the sun code on the LAKEWATCH data sheet. 
 



* Note: If your disc is visible on the bottom, write "B" in the "vanishing point" column below. 
If your disc disappears in the weeds, write "W" in the "vanishing point" column along with 
the depth at which it disappeared in the weeds. 
 



D. FILLING IN THE DATA SHEET 
1. Lower the Secchi disc to the bottom and record this depth in the “water depth” column 



(do this step last so stirred-up bottom sediment does not contaminate the water 
samples). 



2. Fill in the rest of the LAKEWATCH data sheet. 
3. Copy data sheet for your records. 



 



Put all nutrient bottles and data sheet in a ziplock bag and freeze them immediately. 











