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Introduction

The Florida LAKEWATCH program is a successful citizaonitoring program for

Florida waters. LAKEWATCH has provided information about kbegn trends in water
quality to the citizens and leaders of Florida for ®@years. LAKEWATCH has also

served as 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) prdvide
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 Legiskitoe
provides an annual appropriation to operate the program.

Florida LAKEWATCH has now expanded to almdsi00volunteers and currently over

500 lakes, 130 near shore coastal sites, 125 river sites and 5 springs are active in the

program making LAKEWATCH-1 ori dads | argest and one of t
volunteer monitoring programs. Since its inception, reliable water chemistry data have

been collected on over 1000 aquatic systems located in or offsheré-mirida counties.

Since the beginnnof the Florida LAKEWATCH program, many agency professionals
voiced concerns/criticisms as to whether volunteer monitoring groups were capable of
gatheringscientificquality data. There were also concerns that LAKEWADBQHethod

of freezing samples to gserve them was not appropriate for proper analyses. To address
both of these concerns, LAKEWATCH personnel conducted a study sampling 125 lakes
with professionals and volunteer collecting water at the same time and in all cases the
data collected by voluaers 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, andspecific 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. A copy of this study is attached to the
end of this dogment.

An additional concern about the study conducted by Canfield @0&I12) was that the
chemistry comparison was not conducted with an independent laboratoryaibiier

study was conductedhereFlorida Department of Environmental Protection (FDEP)
professional biologists and Florida LAKEWATCH volunteers sampled @iidd 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 compasabMesults showed

that LAKEWATCH data wer@earlye qui val ent to FDEPO6s, which v
stringent quality assurance (QA) protocols and analyzed in a NELAC (National
Environmental Laboratory Accreditation Conference) certified laboratory in compliance
wi t h t he rule The Realuss fo@dired 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 oneProperly trained volunteers should be viewed as
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partners, and volunteer monitoring d@embraced as a robust tool for obtaining

credible, coseffective 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 ssegydata quality and documentation

The remainder of this manuscript describes other Standard Operating Procedures (SOP)
for the Florida LAKEWATCH Program.

Field Sampling Protocols
Training Volunteers

LAKEWATCH hasmultiple Regional Coordinators #t train volunteers face to face on
their lakehow to properlycollect 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, lmaasionally one station on small lakes
and up to six stations on large lakes). The stations are generally hwvafmmareas of
each water body and each location (Latitude and Longitude) is recorded with Global
Positioning equipment (GPS) so that theistest remain constant over tin&t each

station, the volunteer is taugdnd certifiedo perform the following tasks:

1 Fill a sample bottle witlsurfacewater(upper 40 cmjhat will later be analyzed in
the Florida LAKEWATCH laboratory for nutrients (total phosphorus and total
nitrogen, monthly or every other month) and quarterly for color and specific
conductance.

1 Collect a onggallon jug of water that is used to filteter for chlorophyll
analysegprimarily monthly)

1 Use a Secchi disc provided by LAKEWATCH to measure water clgttgnarily

monthly)

Measure the depth of the water at each station.

Fill out a data sheet with sampling information and unique observa@stisent

to their water body on that day.

91 Deliver their frozen samples to a LAKEWATCH collection center.

il
T

Techniques that volunteers will use to sample the water at each station are described in
this document and ataught during a LAKEWATCH training se®n 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 pro¢éatureview before

future sampling event¥/olunteers also receive a laminasainpling reference card
(Appendix 1) to carry with them when they samig.December 2019, there will also be
training videos on the LAKEWATCH web siter volunteersvho wanta little refresher
course on how to sample.
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Filling Water Bottles forNutrients

Florida LAKEWATCH supplies water sampling bottles after they are properly washed to
insure no outside contamination (See washing methods below). They are available at all
collection centers (Appendix Il) so the volunteers can pick them uptiaéedeliver

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 fieldliz=gtss Actual water
collecting procedures described below are the same for both fresh waters and saline
stations. Volunteers use a waterproof marker for labelingaatiplebottles.

At each stationa surface water sample for analysis of tptadsphorus and total nitrogen
is taken as soon as the boat arrives at the sampling locatader from these samples is
also used to measure color and conductivity quarterly tmetenter station of the
system.

Step 1:Each bottle has a pg@inted adlesive 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 3etc.:

= =4 =4 4

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 fiedétsh 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:Volunteerginse the lid inttew a t e r water@dnd 8es it aside, then give the
bottle a thorough rinse by gripping it securely, partially filling it witthh e  wat er body ds
water and shaking the water out vigorousliis procedurés then repeated

Step 4:After conditioning the bttle 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.
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Step 5:Volunteers therurn the bottle upside down and lowered it into the water with its
mouth pointing downward as if it were being emptied. This prevents possible inflow of
debris fromthewatérs s ur f ace.

Step 6:Volunteers then push the bottle down intowaer until elbow deef20 cm to
40 cm deep)

Step 7:Volunteers then turn the bottle to a horizontal posisothat it points irthe
direction in which thdoat is driftingasit fill s. This lets the bottle fill with water that has
not been in contaetith thev o | u nhamrder bait@m material resuspended by the boat
in shallow watersthereby minimizing thehance 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 expasdt freezes withut breaking the plastic
bottle.

Step 10:Volunteers themrap the bottle angecurethe lid tightly.

Step 11:After collection volunteerput bottleson ice in a cooleuntil freezing

Step 12:When volunteers return home, sample bottles are,griaded in a plastic zip
lock bag with the field data sheet and puthar homefreezeras soon as possible
(within 4 hours)

Sampling Water for Chlorophyll

Volunteers prepare orgallon jugs by rinsing them in tap water. These-gakon jugs
areused for each sampling event as long as no fymgolsl, or algads 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
they can be easily identified latéit 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 4:0nce at the proper depth, volunteers fill the jug by turning its mouth in the
direction the boat is drifting. If clumps of vegetation flowo the jug, volunteers empty
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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:Cover the jug with aark towel in order to block out light.

Step 7:The volunteer filters the wat@wvater remains at ambient temperature while in
transportlas soon as possibfiess than 48 hours from collecticai}er all samples are
collected (see Filtering Water below).

Measuring Water Clarity

A Secchi disc is used to measure water clarity. Florida LAKEWATCH uses a white
eightinch disc with a cord marked at of@ot intervals attached to its center. A weight
on the bottom of the disc helps it sink quickplunteers lower the Secchi disc over the
shadedside 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 justdanishe

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:Whenpossible volunteers samgtetween 9 a.m. and 3 p.m.
Step 3:Volunteersdo not wear sunglasses while taking the Secchi reading.

Step 4:1f 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
measurments.

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 frotne 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 timésrtoige
the exact vanishing point of the disc.
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Step 9:Volunteers then clip a clothespin onto the Secchi disc rope at the waters surface
and check to estimate cloud cover. Cloud cover is recorded on the data sheet.

Step 10:Volunteers then pull the discto 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 thenearest quarterof 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 stasiting 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 waters surface, and pull up the disc and count the feet between the
clothespin and the disc. Volunteers estimatentaeer 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 depththe watetast after taking water samples and measuring
water clarityto prevent interference from resuspended bottom sediments.

Filling in the Field Data Sheet (Appendix IlI)

Step 1:At times the following special notations are needed to record Secchi depth
measurerants:

T Volunteers write ABO0O on the data sheet
and could still be seen.

T Volunteers write AWO on the data sheet
disappeared into the weeds growing in the water body. Theyeaisad the depth
that the disc disappeared into the weeds.

Step 2:Volunteergrecord 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:Volunteerdill out the remainder of the data sheet. They include anything that

might possiblyinfluenceardlyticalresults For exampl e, d@thei me r ock

t

t

0

0

W

water body from t orirfemnteisal friaienfaaljlacemtr d ads

fisand added to beach ae@ommentsare writtenon the back of the data sheeid may
includeanything unusual or out of the ordinary

Filtering Water for Chlorophyll Analyses
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Step 1:Volunteerdearn the names of all the parts of the filtering equipment.

Step 2:Theyattach one end of the transparent tubing to the hand pump and the other end
to thefiltering flask.

Step 3:Theyassemble 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
thefiltering flask.

Step 4:Using forceps (tweezers), volunteers pick up one ofithem glassfiber filters
provided by LAKEWATCH Because it is sometimes diffictdt 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 e

Step 5:Holding the filter with the forcepshe volunteeplacesit in the center of the cup
base with thgust one filter, as they tend to stick together, volunteers are encouraged to
blow gently along the forceps toward the filter

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 thecup 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:Volunteersshake the gallon jug that is about to be filtered to maketkare
sample is well mixed.

Step 10:Volunteers rinse the graduated cylingeovided by LAKEWATCHwith 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 watetl in the graduated cylinder.
Volunteers measure the volume accurately, by adjusting the water level so that the
bottom d the meniscus rests on top of the target line on the cylivdéunteers filter as
much water as necessary to turn the filter paper a green(aplés 3000 ml. If the

filter clogs and the water remaining in the filter cup cannot be puthpedgh,

volunteers will pour out all the water, reassemble the filter apparatus with a clean filter
paper and start over using less water.
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In general, the approach is for volunteers to measure out the amount of water thought
necessary, pour it into thigtér 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 agnal 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. Thedifier 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 loosemetpeeled off gently with

the forceps. However, if the forceps accidentally touch the algae thedd@umulated

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 filtgrprocess 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 rirmé do not touch the algae with the forceps.

Step X4: To enclose and protect the algae, volunteers fold the filter exactly itohalf
proted the algae.

Step 5: 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 bglifg alargerpaperfilter. Using
pencil only, volunteers fill all the following information on the {attached label:

Water Body name
County name
Month-day-year
Station number
Volume filtered

E I

On the Field sheet the volunteer t hen writes
was filtered.

Step17: Volunteers then tuck the folded sampler inside its envelope and fasten the
circular edge of the envelope with a plastic coated paperclip, provided in their Kit.

Step18: Volunteers then put thidter samplein its envelope ito the jar of desiccant and
gently roll the jar to distribute the crystals around the filter papers.

Step19: Volunteersstore the desiccant jar in th@omefreezer.

1C
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Step20: Volunteergepeat all steps for the remaining jugs of water and put all tee fil
papers into the bottle of desiccant and store in the freezer.

Step21: After all samples are filtered, volunteensse the equipment with tap water and
let it air dry.

Step22: Volunteers therheck the number of bottles, filters and paper clipssBure
there is an adequate supply for next month and.store

Step23: Volunteersdeliver their water bottles, data sheet, and desiccant bottle to a
collection center that is convenient to them.

Step24: Volunteers pick up new suppliestae nearestollection center (Appendix II).

11
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Laboratory Protocols
DetergentWashing Nalgeme Bottlesand Laboratory Glassware

Prior to any field sampling or laboratory analyses all Nalgene plastic bantites
laboratory glassware aveashed with special detergent (Ligox) designed for
laboratory work Technicians are required to wear protective gear before starting to
detergent wash glassware including: rubber gloves, protective goggles, and a rdbberize
apron. Allbottles andylasswareresoaked in properly sized buckets with the factory
recommended concentration of LigNox for approximately one day. After this perjod
thebottles andylasswararerinsed multiple times with tap water followed by auddle
rinse with deionized water. The glassware is allowed to dry and then covered with
aluminum foil and stored in cabinets ready for @e.a regular basis, multiple bottles
will be filled with deionized water, frozen and used as blanks to monitoffdetieeness
of bottle washing techniques.

Water Samples Preparation and Pour Out Procedures

Florida LAKEWATCH sendstaffon a regular basis to all collection centers (Appendix
I) to drop off new sampling supplies and to collect frozen samples tg baick to the
laboratory for analyseS§amples remain frozen in freezers at each collection camder
during transport in coolers to Gainesville where they are placed in amiaéezer(still
frozen)until analysesLAKEWATCH freezes and refrigeratorsave temperature data
loggers that will be monitored every time samples are added and removed from the
freezer.Temperature logs will be kept electronically downloaded mon@dylections
centers are open to the public so there istmct shain of command for the samples
brought to these centet§temperature sensors indicdteezers/refrigerators are not
keep proper temperature samples are moved to additional freezers run by departmental
generatorsWhen picked umt a collectiorcenter allsamplesand data sheets present for
pickupare recordeth a collectionnotebookto facilitate sorting on arrival to Gainesville
and analyses in chronological ordéhese collection notebook data are archived in the
LAKEWATCH laboratory.

Sampes are removed from freezer in order of the date sampled to decrease holding times.
Samples are thawed on trays in the laboratory overnight bringing them to room
temperature (approximately 25 °@daliquots are pouredut for analyses of total
phosphorustotal nitrogen color, and conductivityvithin 24 hours after being taken from
the freezerThen aliquotsre stored in the walia refrigeratorfor 1-10 days before
autoclaving an@nalysis For documentation, date and time will be recordegbéurout,
preparation (autoclaving) and analyses on laboratory dataasieatchived on the
LAKEWATCH laboratory Samples are not locked up while in the walkefrigerator.
The original sample botlis also stored in the walk refrigerator until samples are
analyzedTechnicianslsoexamine the condition of the sample bottles recording any
abnormalities like broken bottles or missih@ta (e.g., date, county) from labéltese
notes are turnedhio lab manager to be entered into individual lake file folders for later
reference. LAKEWATCH maintains individual files folders fmach lake, river, spring,

12
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and/or coastal area. These folders are kept in filing catanetglectronicallyn site for
aminimum of five years

Prior to pouring out any samples, working spreadsheets for data entry are built for total
phosphorustotal nitrogen analyse€n a quarterly basis workirgpreadsheets are also
built for color and conductivity analyseBhe following information is put on the

working spreadsheets, based on the information written on the sample bottles: county,
lake, date, and statiqtime of field sampling for each statielogged on field data

sheets and is merged during final data che¢k&)rmation on the functioning of
equipment used to analyze nutrieatgl/or chlorophyll are also recorded on the spread
sheets after analyses are complefddLAKEWATCH data identfication of individual
system are based on county name and lake name so spelling have to be accurate for later
merging of spreadsheets. Thus, technicianglumgdown menus to enter County and

Lake names to the working spreadsheets.

Using graduated cylarers technician pours out a 25 mL aliquot of sample into plastic
capped glass tubes for BAd TNanalysis. Each glass tube has a sequential number used
to follow the sample through analyses and they are placed in racks holding 40 tubes.
Technicians incorporateraethodblank, laboratory control spik®0 ug/L for total
phosphorus and 500 pg/L for tbtatrogen) a matrix spikécurrently derived from ERA
certified concentration of .0363 mg/L with a range of 0.032 to 0.041 ragil. sample
duplicatewithin eachrun (40 samplesior in-laboratory quality assurance/quality control
(QA/QC). The amount andoncentration of spikes are recorded on the working
laboratory data sheets along with calculated recovery percenagparedacks with

the sample aliquot tubes are stored in a viraliefrigeratorbefore digestiomntil

analyzed, which ibetweeroneto 10 daygtime is documented by comparing pour out
dates with analyzedates).

Once samples have been poured outptastic sample bottles are sealed, placed in
labeled pans and also stored in a walkefrigerator untichemical analyses have been
completed andesults have been determined and confirmed.

All TP and TN pour out working spreadsheets are archived on laboratory computers in
chronological order. The saved files are also backed up and stored on an external hard
drive kept by laboratoryhlemist/manager.

Measuring Total Phosphorus in Fresh and Saline Waters
Spectrophotometer:

Samples are digested using an autoclave and a persulfate digestion following the methods
of Menzel and Corwin (1965MethodDetection Limitsfor phosphorus are calculated

using EPA method: EPA 822-16-006.Sample oxidation: 25 ml of sampland

standardsire placed in a labeled, screapped test tube. Next 4 ml of oxidizing reagent

(5.2 g potassium persulfate dissolved per 100 ml DI water) is added. Tubes are capped,
inverted, and autoclaved at 15 psi at 121 C for 30 minutes. Pressure is brought down

13
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gradually and samples are allowed to cool to room temperature before measurement of
TP is madeHeat tape is used to verify autoclave temperatlidlanks, standards, and
samples are treated in the same way.

The following standards are madecording to current standard methods (APHA 2005)

to develop m absorbance versus TP concentration curve used in calculating
concentrations of samples based on absorbance: blanks, known concentrations of
phosphorus at 0.01, 0.05, 0.1, @Z&A,and0.4 mgL. TP stock solution is made from

Hach phosphorus standard solution Certified ACSAX®B). TP standards are generated
from 10mL of Hach standard dissolved in 1000ml DI water giving a concentration of
10mg/L TP stockwhich are used to make the various WnaconcentrationdNew

standards are made quarterly or as needed and dates are recorded on a laboratory
notebook and working laboratory spreadsheets along with being archived for five years.

TP concentrations are measured with the cwletric proceduresf Murphy and Riley
(1962). Sample absorbance is determined at a wavelength of 882 nm after being
inoculated with 4 ml of mixed coloring reagent. Mixed coloring reagent is composed of
5N sulfuric acid, ammonium molybdate, ascorbic acid, antimony potasartnate.

Sample absorbance is determined by LAKEWATCH using a Ré&ilkner Lambda 2

dual beam spectrophotometer with 50 mm Hellman cylindrical (16 mL) reference and
sample cells. The detection program from Peiimer scans a single wavelength set at

882 nm. LAKEWATCH records data @ precision ofilug/L and the natural waters
LAKEWATCH analyzes has generally ranged from 1ug/4@0 pg/L. LAKEWATCH

does not extrapolate calculations outside of our set range of standards and high samples
outside the rargare brought back into range bypeuring original samples and diluting

with deionized water for reanalysis.

Technicians enter results into working spreadsheisdate of analysiand verify entry
before each subsequent sampleetechnician also notes on the spreadsheet whether 1)
the standard LAKEWATCH SOP was followed, 2) samples were frozen when the
process started, 3) the instrunai@nwas functioning properly and 4) if tlaitoclave
functioned properly during digestiofhefinal TP working spreadsheet is archived on
laboratory techniciais computer hard drive. A duplicate TP working spreadsheet of the
completed run is sent as an attachment to laboratory chemist/manager to calculate
concentrations, determine accuracy, reqeesalysis, and/or enter results into final
spreadsheet for entry into the main LAKEWATCH data set.

AutoAnalyzer:

Analyzing for total phosphorus inesh andsaline wates with the autoanalyzdregins

the same as for total nitrogenfresh andsalinewater incorporating heated alkaline
persulfate digestion using an autoclave (Grasshoff et al. 1983). Sample oxidation: 25 ml
of sample are placed in a labeled, scoapped test tube. Next 4 ml of oxidizing reagent

(5 g potassium persulfate, 3 g Boricidand 3.8 mL of 10N NaOH dissolved per 100 ml

DI water) is added. Tubes are capped, inverted, and autoclaved at 15 psi at 121 C for 30

14
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minutes. Pressure is brought dogmadually and samples are allowed to cool to room
temperature before measurement Bfi$ made. Heat tape is used to verify autoclave
temperature. All blanks, standards, and samples are treated in the same way.

LAKEWATCH then uses a Bran + LuebBeitoanalyzer 3 continuous floanalysis

system with Automated Analyzer Control and Evaluation software (AACE 7.09) to
analyzefresh andsaline samplesgsing a duathannel autoanalyzer that performs nitrate
nitrite by the cadmium reduction method and orthophosphate by the ascorbic acid
reduction method. Total nitrogen and total phosphorus can be measured simultaneously.
Following the method of Murphy drRiley (1962), this automated procedure for the
determination of orthophosphate is based on the colorimetric method in which a blue
color is formed by the reaction of orthophosphate, molybdate ion and antimony ion
followed by reduction with ascorbic acad a pHof <1. Colorimetric quantification is
completed using the Bran + Luebbe Autoanalyzer 3 system. Sample absorbance is
determined at a wavelength of 880 (BEAL Analytical Inc. Method No. €97-03

(MT19) Rev. 7) The following standards are made adaog to current standard

methods (APHA 2005) to develop a absorbance versus TP concentration curve to use in
calculating concentrations of samples based on absorbance: blank and known
concentrations of P at 0.01, 0.05, 0.075, 0.1,@2,and0.4mg/L mg/L. TP stock

solution is made from Hach phosphorus standard solution Certified ACS (KH2PO4). TP
standards are generated from 10mL of Hach standard dissolved in 2000ml DI water
giving a concentration of 10mg/L TP stock, which are used to make the vianiows
concentrationdNew standards are made quarterly or as needed and dates are recorded on
a laboratory notebook and working laboratory spreadsheets along with being archived for
five years.

LAKEWATCH recordsfresh andsaline total phosphorus topresision of 1ug/L and the
naturalfresh andsaline waters measured by LAKEWATCH has generally ranged from 1
pg/L to 400 pg/L.

The same idaboratory QA/QC and data handling procedures used for freshwater
phosphorus are used for saline phosphorus.

All concentrations are evaluatdyy the Laboratory Managér make sure they are in the
range of standardblext, spikedsample recovery, standard recovery, and blanks in the
run are evaluated to determinesifike and standard recovery is with 90 to 110 % and if
blanks exceed calculated MDRecovery igletectedess than @% or greater thah10%
for the verification staratdsor blanks exceed MDlthen all water samples in this run
are flagged for reanalysishe reanalysis allows us to determine if there was
contamination on the lab receiviemd. If the reanalyzed samplmeet above mention
QA/QC evaluationghey areappoved and added to the main data base.

The Chemist/Manager compares data sheets and lab notes in hard copy files related to
status of samples received. This check is to ascertain if sample bottles were damaged in
transit or if there would be any extenugtireason to flag results. Results are still

recorded and samples that are out of range are diluted and any questionable flagged
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samples are reanalyzed in aaeer set (analyzed twicehis allows us to determine if
there was contamination on the laba®ig-end. If theoriginal samples are not within
90 to 110 % of the reanalyzed samples themdfamalyzed sampseare recorded to the
main data baséf the original samples are within the 90 to 110% of the reanalyzed

samples then the original dataemetd into the main data base.

After these checks, if everything is in order following a regular run or after reanalysis,
recorded results are then cross compared by station and date with other parameters to
evaluate possible trends by station and ttate month to month for each individual lake
and for lakes in a given region. Volunteer data sheets assist in this step by providing
relative changes in depth and visibility as well as wet/dry periods.

The final archived data sheet examines the holding from collection to analyses and if

it exceeds five months therfiaQ gualifier is addedThe final archived data shesso
comparsthe results with the calculated MDIméthoddetection limit) and PQL

(practical quantitation limit) and qualifiers arédeed as requirecCurrently for total
phosphorus the MDL i§ pug/L and the PQL i42 pg/L. Additionally, blanks, spikes and
duplicates are examined for proficiency and qualifiers are added as reaimgules in a

run are qualifiedvi t h ifahe BlAhkexceeds the MDlandthe blankresultexceeds

10% of the associated sampésult All samples in the run are qualifiedi t h ifthe A J O
Laboratory Control Spikes armt within 93110% of the expected valu€he parent

sample of a matrix spike isquadifd wi t h a fAJo i f withm®0 spi ke
110% of the expected valueuplicate samples are qualifiedi t hif rélafiveé percent
difference exceedslus or minu2®®.Any sampl e reported with
comment with the reason for the qualifiBuplicates are poured at intervals of every 20
samples and are offset by ten samples from matrix spikes anthbC&serages-3 per

run. Thus,ten samplesra followed with aMS, followed by 6 samples and an LGBd &

the end of a run are placed BCS, andnethodblank.

Measuring TotalNitrogenin Fresh and Saline Waters

Analyzing for totalnitrogenin fresh andsaline wates with the autoanalyzdyegins
incorporatinga heatedlkalinepersulfate digestion using an autoclave (Grasshoff et al.
1983). Sample oxidation: 25 ml of sample are placed in a labeled,-sapp&d test tube.

Next 4 ml of oxidizing reagent (5 g potassiusrsulfate, 3 g Boric Acid and 3.8 mL of

10N NaOH dissolved per 100 ml DI water) is added. Tubes are capped, inverted, and
autoclaved at 15 psi at 121 C for 30 minutes. Pressure is broughgdadvrally and

samples are allowed to cool to room temperdbafere measurement ®N is made.

Heat tape is used to verify autoclave temperature. All blanks, standards, and samples are
treated in the same way Method Detection Limits for nitrogen are calculated using

EPA method: EPA 82R-16-006.

LAKEWATCH thenuses a Bran + Luebbe Autoanalyzer 3 continuous-foalysis
system with Automated Analyzer Control and Evaluation software (AACH) to
analyzefresh andsaline samples. Nitrate (NN) is reduced to nitrite (N®) by a
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copperizeccadmium redactor. The addition of sulfanilamide under acidic conditions
forms a diazo compound with nitrate, which is subsequently coupled with N
naphthylene diamine dihydrochloride to forrpiak azo dye. Colorimetric quantification
is completed usinthe Bran + Luebbe Autoanalyzer 3 syst&ample absorbance is
determined at a wavelengths20nm (SEAL Analytical Inc. Method No. 7296
(MT19) Rev 18). The following standards are made according to current standard
methods (APHA 2005) to develop a aldsance versus TN concentration curve to use in
calculating concentrations of samples based on absorbance: blank and known
concentrations of N at 0.0,10,0.25, 0.50.75,1.0, 1.5, and 2.0 mg/INew standards
are made quarterly or as needed and dagreaorded on a laboratory notebook and
working laboratory spreadsheets along with being archived for five.years
LAKEWATCH recordsfresh and salineotal nitrogen to 1pg/L anthe naturafresh and
saline watersneasured by LAKEWATCHhas generallyangedfrom 10 pg/L to 2000
Ho/L. LAKEWATCH does not extrapolate calculations outside of our set range of
standards, high samples outside the range are brought back into rangmbying
original samples and diluting with deionized waterrEanalysis.

Technicians enter results into working spreadsheets and verify entry before each

subsequent sampl&he technician also notes on the spreadsheet whether 1) the standard
LAKEWATCH SOP was followed, 2) samples were frozen when the processdsta)t

the analysis instrument was functioning properly and 4) if the autoclave functioned

properly during digestioriThe final TN working spreadsheet is archived on laboratory
technicianbs computer hard drive.petedduplicat
run is sent as an attachment to laboratory chemist/manager to calculate concentrations,
determine accuracy, request reanalysis, and/or enter results into final spreadsheet for

entry into the main LAKEWATCH data set.

All concentrations are evaluatby the Laboratory Managén make sure they are in the
range of standards. Nexsjpikedsample recovery, standard recovery, and blanks in the
run are evaluated to determinesjfike and standard recovery is with 90 to 11ar¥ if
blanks exceed calculated MDRecovery iddetectedess than 90% or greater thar0%d
for the verification standards or blanks exceed Mikn all water samples in this run
are flagged for reanalysishe reanalysis allows us to determine if thees
contamination on the lab receiviagd. If the reanalyzed samplmeet above mention
QA/QC evaluation they are approved and added to the main data base.

The Chemist/Manager compares data sheets and lab notes in hard copy files related to
status of sales received. This check is to ascertain if sample bottles were damaged in
transit or if there would be any extenuating reason to flag results. Results are still
recorded and samples that are out of range are diluted and any questionable flagged
samples e reanalyzed in a dover set (analyzed twice).

After these checks, if everything is in order following a regular run or after reanalysis,

recorded results are then cross compared by station and date with other parameters to
evaluate possible any trenllg station and date from month to month for each individual
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lake and for lakes in a given region. Volunteer data sheets assist in this step by providing
relative changes in depth and visibility as well as wet/dry periods.

The final archived data sheet exaes the holding time from collection to analyses and if

it exceeds five mont h Jheffifalamchivad datdsbeetqplgoa | i f i er
compares the results with the calculated MDL (minimum detection limit) and PQL

(practical quantitation limitand qualifiers are added as required. Currently for total

nitrogenthe MDL is20 ug/L and the PQL i$0 ug/L. Additionally, blanks, spikes and

duplicates are examined for proficiency and qualifiers are added as reGaimgules in a

run are qualifiedvi t h ifahe Blahk exceeds the MDand the blankesultexceeds

10% of the associated sampésult All samples in the run are qualifiedi t h ifthe A J O
Laboratory Control Spikes are not within-200% of the expected valuEhe parent

sample of a matrix spike is quwithin9i ed wi th a
110% of the expected valuguplicate samples are qualifiedi t h if eelativelp@rcent

difference exceeds plus or min2@.Any sampl e reported with a
comment with the reason for the qualifi@uplicates are poured at intervals of every 20

samples and are offisky ten samples from matrix spikes and LCS that avera§gse2

run. Thus, ten samples are followed with a MS, followed by 6 samples and an LCS. At

the end of a run are placed an LCS, arathodblanks

Chlorophyll Determinations

Chlorophyll filters prepared and frozen by volunteers are removed from desiccant storage
bottles and sorted by county, lake, date, and stéfitiars are kept in dark freezer before
analysis and covered with black plastic during preparatiaboratory EBchnicians

examine the condition of sample filters, desiccant, and look for any missing label
information or discrepancies. Notes are taken and forwarded to the laboratory
Chemist/Manager to be stored in individual lake file folders, for later referemesgarS

to TP and N pour out procedures a chlorophyll working spreadsheet is created which
includes the county, lakeamplingdate, and station along with the recorded volume of
water the volunteer used for each filt€he time of sampling for each statiis recorded

on the field sheehe technician also notes on the spreadsheet whether 1) the standard
LAKEWATCH SOP was followed, 2) samples were frozen when the process s8rted,
time of analysiend4) the analysis instrument was functioning properlyis work
spreadsheet is used to track individual filter results through the laboratory.

After spreadsheets are prepared, individual filterduding onalry blank filter per run,

are placed in sequentially numbered screw cap centrifuge tubes ushtbfophyll

extraction A stock solution of 90% ethanol is madehause froml90 proof (95%)

ethanol obtained from Fisher Scientific by measuring 947 mL of 95% ethanol in a
volumetric flask and adding 53 mL DI for a tof#l00 mL volumeEight mL of 90%

ethanol isaddedusinga Jencons Zippette 10 mL adjustable repipetter set toi@mL

each tube and then capped. Each tube is inspected to make sure the entire filter is covered
with ethanol. One rack of tubes (72 tubes) is placed in hot water bath@targl timed

for 5 minutes after reaching temperature. The rack of samples is removed and wrapped in
a dark bag and allowed to stand for 24 hours before reading absorbance on a
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spectrophotometer (Sartory and Grobbelarr 1984). Before centrifuging safrifges,
areremove with tweezemhile twisting to removethe excess ethanol. Once the filters

are removed six samples can be centrifuged at a time to separate the filtrate from any
precipitate. Method blanks are new filters from stock that are treated in the same manner
as sample filters.

After centrifuged sapies are done spinning, an aliquot of 3.2 ml of sapysled to
determinauncorrectecthlorophylland subsequently acidified to read for phaeophigin
transferred to a glass screw capped test tube with the corresponding number label. This
sample igpourd into the cuvette and placed into the holding cell within the
spectrophotometgto determine the absorbance readings at 750nm, 6&#¥nm,and
630nm. The sample is then poured back into the glass tube and redappmzk

solution of 0.1N HCL is mad@a-house from a standard 1N HCL solution obtained from
Fisher Scientific by measuring 10 mL in a volumetric flask and adding 90 mL DI for a
total 100 mL volumeAfter an entire rack of 72 samples has been read, 100 pL of 0.1 N
HCL is pipetted into the fitdest tube, a 90 second timer is started and the contents of the
acidified sample are poured into the cuvette and this is placed into the holding cell within
the spectrophotometer. After timer goes off the acidified sample is used to determine
absorbanceeadings at 750nm and 665nm. All samples will be treated in the same
mannerand the cuvettes are rinsed with ethanol between each sarhpse additional
readings will be used to determine chlorophyll a in the presence of pheophytin.

LAKEWATCH uses a P&in-Elmer Lambda 20 dual beam spectrophotometer with

disposable polystyrene 1cm reference and sample cells. Scanned absorbance values of the

blank (750 nm) and three wavelengths (664 nm, 647 nm, and 630 nm) are entered

directly into the original chlorophlyspreadsheet by Windlab UV software using the

method specifications set up by technician for chlorophyll analysis. After acidification,

scanned absorbance values of the blank (750nm) and one wavelength (665nm) are

entered into a second spreadsheet cpomeding to the sample number tubes. The

original chlorophyll spreadsheet and acidified chlorophyll spreadsheet of each completed

run is archived in a chronological filing sy

Duplicate chlorophyll and acidified chlorophyorking spreadsheét sent as an

attachment to Chemist/Manager to calculate chlorophyll and pheophytin corrected
chlorophyll concentrations usirggjuations report in Standard Meth@ifteethod 10200

H; A.P.H.A. 2005) Calculated concentrations are evalddtased on data sheets and lab
notes in our hard copy files related to status of samples received. This check is to
ascertain if sample filters were not in approved desiccant, or if there is any extenuating
reason to flag results. LAKEWATCH records chlongp) concentrations ta precision of
1pg/L and the natural waters analyzed by LAKEWATCH have generally ranged between
1.0 pg/L to 350 ug/L.

The final archived data sheet examines the holding time from collection to analyses and if

it exceeds five mont h dJhetifaleamrchivad datasbeetqpisoa | i f i er
compares the results with the calculated MBiethoddetection limit) and PQ

(practical quantitation limitand qualifiers are addéd the Chemist work sheeds
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required Currently for chlorophyll the MDL i4 pg/L and the PQL id pg/L.

Additionally, method and filteblanksare used to determine proficiendfethod blanks

are95% ethanol only in tubes processed as a sample and filter blanks are filters processed
in 95% ethanol like a standard sample fil@amples in the run are qualified the

Chemist work sheet method blanks are greater than the M@id the blank sample

exceeds 10% of the associated saniplaethod blanks do exceed the MDL then

additional blanks are run after cleaning all equipment to determine if the
spectrophotometer needs to be serviced.

Once a year or after any major instrument maintenance chigrgpandards are

purchased and used to calculate MDL and PQL valtlesinitial Instrument Detection

Limit (IDL) is determined by zeroing the spectrophotometer with a solution of 90%
ethanol. Then pure pigment is diluted in 90% ethanol until it yieldsponse at the

selected wavelength between .005 and .008 absorbance units (AU). To determine the
Estimated Detection Limit (EDL), at least seven replicate standard pigment diluted
samples known to contain the pigments of interest between 2 and 5 tariBs thre
analyzed. The EDL is calculated as 3 times the standard deviation of replicate analyses.
The chlorophyll standard of 25 ug is taken through a series of 50% dilutions down to 1.5
ug (five concentrations) and seven replicates at each concentration are used to determine
standard deviations for calculationsMDL and PQL.

Secchi Transparencies

When water samples are picked up from collection centers, data field chetetiging

Secchi depth records are removed from Ziploc bags containing associated water samples.
The information on the data sheet is compared with the bottles in the Ziploc bag to verify
the county name, lake name and date are all in agreement. Nextdiakheet dates are
recorded on a master pickup list to facilitate tracking of all samples and aid laboratory
technicians in minimizing the holding times for samples dropped off in theiwalk
freezer.These sample pick up logs are archived for five yaathe LAKEWATCH

laboratory.

The datasheets are then sorted alphabetically and the following information: county, lake,
date, depthtime of samplingand volunteer contact is entered by staff into an active
volunteer data f i | eferermweandcengriumcatad wittc oor di nat or
volunteers. The original field datasheets are then turned over to laboratory
Chemist/Manager who places them in their respective individual folders for record
keeping. When chlorophyll concentrations have been determingelsaribed above, the
Chemist/Manager pulls corresponding folders and datasheets for associated samples, to
verify congruence. Next, manager hand enters Selegthinformationalong with time

each sample was tak&om data sheet into lab master Chldmglp-Secchi database and

files are returned to storage in filing cabinet. Florida LAKEWATCH maintains individual
files for the history of sampling for each lake, river, spring, or coastal area.

Periodic Color and Specific Conductance on Volunteer Collec&amples
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After many years of research Florida LAKEWATCH staff realized that color and specific
conductance were indicator variables for many limnological changes occurring in Florida
lakes.In 2005 LAKEWATCH started analyzing color (PCU) and specificdrartance

(uS/cm @25°C) on thawed, refrigerated samples collected by volunteers, after TP and
TN results have been determind@-14 days from thawing and pouring authese

analyses were conductedayterly,and100 mL of water fronstation 1for eachlake is

used tadetermire theof specific conductance and colgsee methods below$ppecific
conductance and color are also determined for each individual station located in creeks,
rivers, springs and coastal sites.

At the time the samples apeeparedor periodic color and specific conductance
measurementsvorking spreadshe&br eacharecreated with the same header
information as TP and TN working spreadsheets (county name, lake namadlate
station

Supplemental Water Chemistry

To helpincreas L A K E WA KnGwedge of Florida Limnology, Regional

Coordinators collect extra watmilowing standard sampling procedures listed above,
from any new lake entering the program for analysis of supplemental water chemistry
(pH, total alkalinity, specificonductance, color and chloride: methods listed below).
During training sessions, regional coordinators collect the additional water in two one
liter brown bottles that are placed on ice and then refrigerated for Florida LAKEWATCH
to analyze for supplemél chemistry within 48 hours of collection. These samples are
collected from each station set up on the lake. This additional testing provides insight into
basic biological and chemical processes in our monitored lake systems. These
supplemental sampleseaalso collected to help establish a baseline of chemical
parameters for an individual lake if it is new to the program. Occasionally Regional
Coordinators will collecadditionalsupplemental samples from lakes that have been in
the program for a long time or lakes that are being brought back on line after dropping
out of the program for a while. These samples provide a series of values for comparison
and temporahnalyses.

At the time the samples are poured out for measurements of supplemental water
chemistry a working spreadsheet is created with the same header information as TP and
TN working spreadsheets (county name, lake name, date and station). Laboratory
Technicians typén results as each parameter is analyzed. The working spreadsheet is
archived and a duplicate copy sent to the laboratory Chemist/Manager for examination
and approval.

pH Analysis
A Fisher Scientific, benctop Accumet Research moeH) pH meter with AcgTuph +

Variable Temperature probe is used to measure pH. The pH meter is calibrated with
buffers of pH 4.0, 7.0, and 10.0, befared aftereach daily uséhen running more than
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20 samples buffers of pH 4.0 ah@.0 are read as sampl&hte pH detectiofimits
(MDL) based on instrumentation documentation ranges from 0 to 14.0 with a relative
accuracy of +/0.002 pH. The minimum reprtable value is 0.1 pH standard units.

Total Alkalinity Analysis

Total alkalinity (mg/L as CaC§)is determined by titraan with 0.02 N sulfuric acid

(2030 Alkalinity, A.P.H.A. 2005). All unknown samples are titrated to a pH of 4.7 to
differentiate if samples are low or high alkalinity. If less than 1mL of 0.02 N sulfuric acid
is used to reach this endpoint then the sansptensider low alkalinity and the

appropriate method applied (Method 2320B: A.P.H.A. 200%)eater than 1mL of

titrant is used to reach pH of 4.7, the sample is considered high alkalinity and titration
continues to pH 4.5 to standarditeations and avoid interference from silicates,
phosphates, and other materials. Our detection limits (MDL) based on method employed
ranges from 0.0 to 500.0 with a relative accuracy of:0 mg/L.The minimum

reportable value is 1.0 mg/L as Ca£CO

Specific Conductance Analysis

Specific conductance (uS/cm or mS/cm at 25°C) is measured using standard methods
(Conductivity 2510: A.P.H.A. 2005) and a Yellow Springs Instrument Model 3100
benchtop conductance meter with temperature compensation. Owtidatkmits based

on instrument documentation ranges from 0 to 499,999 uS/cm (in 5 ranges) with a
relative accuracy of +/1-5% (depending on the rang&he current MDL and PQL are 2

and 6uS/cm, respectivelyThe minimum reportable value is 1 uS/cn2&tC.

Instrument is calibrated using conductivity storage solution of a known conductance.
MethodBlank samples and the storage solution are used within the run to verify readings
reliability. Within each run, blanks, standard and duplicates are exangnpcbficiency

and qualifiers are added as required

Conductivity meter in the laboratory will be calibrated with standards bracketing the
normal LAKEWATCH range of conductivities. Calibrations will be documented and
kept in LAKEWATCH files.

Color Analysis

True Color values (PCU) are determined spectrophotometrically after filtration through a
Gelman class A filter (PlatinumCobolt Modified 2120C Spectrophotometric Method;
A.P.H.A. 2005). We employ @enesys 38ingle beam spectrophotometer 4et@b nm

to determine absorbance values. The following set range of standards is made from a
certified standard Platinwi@obolt Solution to generate a linear regression from which
sample values are derived: blank, known concentrations of Platiubnlt at5, 10, 15,

20, 30, 40, 50, 100, and 1BCUs.New standards are made quarterly or as needed and
dates are recorded arlaboratory notebook andorking laboratory spreadsheeasd
archived for five years. Samplestside of the standard limits are dddtand reanalyzed

until they are within the standards range.
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Seven blanks are used to establish the calculated Mi2thpddetection limit) and PQL
(practicalquantitation limit) for Color analyse$he current MDL and PQL arkandl,
respectivelyWithin each run, blanks, standards and duplicates are examined for
proficiency and qualifiers are added as requiaanples in a run are qualified if the

blank exceeds the MDand the blankesultexceeds 10% of the associated samgset.
Additionally, samples in the run are qualified if the Matrix Spikes are not within 90

110% of the expected value. Duplicate samples are qualified if relative percent difference
exceeds plus or min)%. Duplicates are poured at intervals of every 20as and

are offset by ten samples from matrix spikes averagiBge@r run. At the end of a run

are a duplicate, and twoethodblanks

Chloride Analysis

Using specific conductance measurements to determine the volume of sample to be used
for titration, 100 mLs or a diluted volume of supplemental water is used to determine
chloride concentrations (mg/L GI(EPA approved modified Mercuric Nitrate Burette
Titration Standard Method 4580I- C). Mercuric nitrate is used as the titrant and
diphenylcarbazomas the indicator. The mercuric nitrate reacts selectively with all

chloride. When all chloride has been complexed, excess mercuric ions combine with
indicator to form pinkpurple complex indicating endpoint. Concentrations are calculated
by a factor releed to sample dilution and volume of titrant used to reach endpiat.
minimum reported value is 1.0 mg/L as CI.

Additional Internal Laboratory QA/QC

Florida LAKEWATCH is a unique volunteer monitoring program where sample storage
after collection protools is not able to follow NELAC requiremenidie majority of
LAKEWATCH samples spend time in three differ
freezer, 2) public location freezier sample drop offsand 3) University of Florida walk

in freezer. There is no way to certify chain of command for these samples or have
complete certainty that temperatures remained cortstantghout the samples journey

Once on University property both wailk freezers and watkn refrigerators (used after

sanples argouredout) have alarms systethat are used to maintain temperatures.
Temperature data loggers are placed in each freezer and refrigerator and monitored every
time samples are added or removed. Data is downloaded monthly and archived
electronially for five years

All glassware and pipettes used to pour out samples are checked for accuracy by
weighing deionized water volumes on a Mettler balance. LAKEWATCH Mettler
balances are serviced and certified annuailg records are archived for fiveays

Spectrophotometers are serviced and calibrated annually by qualified technical personnel.
Basic maintenance and cleaning of equipment, is performed daily/weekly by staff in
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houself a spectrophotometer repeatedly shows drift or blank values exgeedwiD L 6 s
then they are serviced.

A Waters Company naméfRA prepared ampoules of CRM (certified reference material
of simple and complex nutrients) that is used to evaluate repeatability or accuracy of
machnes.If CRM materialis not accurately analyzedthin 95% or greater than 105%

for the verification standardhenanalyses are conducted again with new standards
and/orequipment is recalibratathtil CRM samples are accurately analyz&dluted
concentrations of these certified samples are incomgbraithin our spiking matrix.

Final Data QA/QC

All data records are archived for a minimum of five years so all LAKEWATCH data

values can be reconstructed. These archives contain at least the minimum documentation
requirements in the NELAGtandardsind for Florida Administrative Codrule

Chapter: 62160. In addition, records of equipment checks arantenanceonducted by
service venders are also archived.

The core LAKEWATCH dataricluding TP, TN, and Chlorophyiéside on three
different working data spreadsheet$ and TN working data sheets are similar with
columns for county, lake, date, station analysis tube number, dilution if required,
absorbance from the spectrophotometer. These sheetsaats columns for the standard
concentationsandabsorbances for each standard amdxael macro is run to calculate
actual concentrationn each WIN Excel data sheet, there asoformulas to calculate
the precision of each set of duplicates. The Scientific Laboratory Maeatges these
data into the formulas and qualifies data if precision exceeds acceptaaddition, the
following analysis information is recorded on the sheet for QA/QC purposes:

Pourout Date TechniciamandTime

Digestion(autoclave) DateTechnicianandTime (within 10 day$
Analysis DateTechnicianandTime

Confirmationof following LAKEWATCH SOP

Confirmation samples were frozen when processing started

If used confirmation with heat tape that autoclave functioned properly

= =4 =4 -8 -8 -9

Chlorophyll woking data sheetavhere Secchi data are addédye columns for county,
lake, date, station analysis tube numle¢hanol volume, volume of water filtered, and
absorbance values for each wave length. When completely filled an excel macro is run to
calculate actual concentratioms.addition, the following analysis information is
recorded on the sheet for QA/QC purposes:

1 Extraction(Add Filter to Ethanol for Chlorophyll Extraction) Dafeechnician

andTime

1 Analysis Date TechnicianandTime (Within 24 Hours oExtractior)

1 Confirmationof following LAKEWATCH SOP

1 Confirmation samples wefeozen when processing started
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After the macros that are run on each working data sheet, the Chemist makes sure data
are qualified if needed with the following dti@rs:
1 Q =Holding time not met from time of sample to analysis (5 months)
1 U =Final results are below the MDL
1 | =Final results are greater than or equal to the MDL and less than the PQL
1 J=associated LCS outside acceptable limits of 90%0%, orother quality
control failure(duplicate RPD > 20%, matrix spike recovery outsideeptable
limits of 90%- 110% result beyond calibration curve)
1 V = Analyte detected in method blank at a level greater than 1/10 of sample
concentration

After the Chemits/Manager finishes all internal laboratory QA/QC procedures a data
managerndds Secchi depth data and time of field sampiegrded on the field data

sheets (Appendix IIjo the chlorophyll worksheet amderges alivorking spreadshegt

by the header formation (county name, lake name, date, station) using JMP a statistical
software program (SAS 2000). Data that does not merge correctly indicates errors in
coding header information (county name, lake name, date and/or station). These errors
are correcte based on the original field shedimally, the data arehecledline by line

with the original worksheets before the dateeverified and a finakheck is included for
appropriate qualifierbefore addingo the historicatlatabase

MDLs and PQLs for freshwater and saline TP, TN, and Chl are conducted annually or
immediately after any equipment for analysis areisedvThe methods used to
determine MDLs and PQLs are described in above sections.

Annual Laboratory Control spikes (LCS) are determined for TP and TN analyses by
incorporating seven replicates of low and midlevel known concentrations for both
freshwater and saline analyses. Currently for TP we are using 10 pg/L and 50 pg/L
concentration, and for TN we are using 100 pg/L and 500 pg/L concentrations.

Replicates are analyzed as regular samples on at least two separate analytical dates. The
mean,standard deviation, and percexpected recovery of original concentrations are
determined.

A dilution series based on a known concentration of a stock chlorophyll solution are used
to determine mean, standard deviation, and pesqgrected recovery of calculated
concentrations for uncorrected chlorophyll. Currently for chlorophyll we are using a

stock solution of 26 pg/L and dilutions calculated as: 13, 6.5, 3.25, 1.6 pg/L. Only mean
and standard deviations are determined for corrected chlorophyll and phaeophytin.
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Appendix I: Laminate field sampling methods card used by LAKEWATCH volunteers.

wa UNIVERSITY OF

SAMPLING ¥FLORIDA
THE WATER Treticate of Food and Agricaltarsl Beienees

-

LAKEWATCH

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. Fillin 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.
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Remember if you have any questions or need more detail, refer to the blue

. Using a pencil, label a large filter

. Fold the large filter paper in half, tuck

. Repeat all steps for the remaining

. Rinse equipment with tap water, let it

FILTERING PROCEDURE

Assemble the filtering apparatus by pushing the rubber stopper of the cup base firmly into
the flask.

Using tweezers, center a small filter (rough side up) on the cup base.

Using tap water, rinse the filter cup, and set it on the base.

Shake one of the containers and use some of the water to rinse the measuring cylinder.
Repeat this rinse for each of the containers as you prepare to filter from it.

Measure water from the shaken container into the measuring cylinder.

Pour water from the measuring cylinder into the filter cup and pump it through the filter
paper. Use all of the measured water. If the filter clogs up before all the measured water
can be filtered, throw away the clogged filter and repeat steps 1 through 6—just measure
less water this time. If filter paper appears colored after all the measured water is filtered go
to step 7. Otherwise, repeat steps 5 and 6 until the filter appears colored then go to step 7.
After pumping the cup dry, tip the cup off the base.

Loosen the rubber stopper to break vacuum seal (pulling the relief trigger releases the
vacuum seal also).

Using the tweezers to grip the white part of the filter paper, lift it off the cup base.

. Being careful not to touch the algae, fold the filter in half with algae on inside. Blot it dry

thoroughly on a paper towel.

paper with
" water body name
" county
" month-day-year
" station number
®amount of water filtered (#mL).

the small filter inside, and fasten the
open side with a plastic-coated,
metal paper clip.

containers of water and put all the

filter papers into the same bottle of
desiccant. Store it in freezer.

air dry, and check to see there are

enough supplies for next
month — GOOD WORK!

LAKEWATCH manual or call 1-800-525-3928 (LAKEWAT).
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