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Executive Summary(ES)

This Phase lll investigation in tiakulla Springeed,Wakulla SpringDark Water: Causes

and Sources, focused of the visibility problem$8Vvatkulla Springsparticularly documenting the
sources of chlorophyl/|l fal gaed that cause the
spring has historically clead after rain events. This was an extension of existing research by Dr.

Sean McGlynn into the connection\WWakulla Springsith the Karst Lakes in its watershed.

These subsequent studies were funded by the Fish and Wildlife Foundagdirst andsecad

phase of our Dark Water study\Wakulla Springsvas designed to extend to determine the

causes and sources of "dark water" conditioWatulla Springsvhich have resulted in the

nearly complete curtailment of glass bottom boat tours and the losssbbiithe highly

productive eelgrass and fish community that previously occupied the spring bowl.

Project Description

1. Collect daily grab samples at Spring Creek and analyze for specific conductance for 17
months

2. Conduct daily stge readings aipper Lake Lafayette for 17 months

3. Daily collection and anabgs of chlorophylls and visibilifyom theWakulla Springsoil
(includes inkind services byVakulla SpringsState Park to collect samples and by

McGlynn Laboratories, Inc. to conduct analgse

4. Conduct weekly analyses of true color, specific conductance, and chlorophyll, plus color
scans, and spectralradiometric absorbance scans\&fathdla Springdoil for 17months.

5. Conduct weekly analyses of true color, specific conductancehordghyll, plus color
scans, for samples from the Cathedral Room (L well) for 17 months

6. Conduct sampling and analyses for 4 "green dark water" events at five sample sites:
Wakulla Springsoil, L well, and lakesamonia,Jackson, Lafayatte, and Munsfam true

color, specific conductance, and chlorophyll, plus color scans

7. Conduct algal taxonomic analyses of samples for 4 "green dark water". events

8. Conduct Next gen DNA sequencing analysis for 4 "green dark water events" (includes
$8,700 ofin-kind services from Drs. Richard Long and Thomas Sawicki for sample
collection and preparation and data analysis and interpretation)

9. Enter water quality data into Florida Watershed Information Network (WIN) system

10. Prepare final report
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Findings
From 06/30/16 to 06/11/20 we took 172 color readings on separatéddaysseven percerdf
the readings were numbers 17,18 and 19. A dark brown greenish hue.

Visibility at Wakulla Springss highly variable but is definitely increasing. Since wetsth

studying the visibility inWakulla Springsn 2016 visibility is increasing at a rate of 3 feet per

year. Clear episodes occur in the late spring, May, JuneandJuly. s pr oj ect i s <cal
Springs Dar k Water, 0 n gntheticayéActifie\Radkatioh (PAR) Spr i ngs
Aquatic Plant Depth Limit Study.o While visib
measured in feet), every plant has a different depth limit and the scope of this study did not

include any work on aquatic plantésibility is a measuref the aquatic light field three

different way: LICOR radiometry; spectral radiometry: and se@alch of which can be used by

itself to determine the aquatic light field for plant growffhe visibility measurement can used,

as eported, as an average depth limit for aquatic plant growth.

TheWakulla Springked is a very complex system. All water in the Springshed winds up at
eitherWakulla Springor Spring Creek. Spring Creek and Lost Creek both have major effects on
the wate balance and quality &akulla SpringsThey have very different flow patterns with
alternating lapses in flow while the Wakulla River, the sum of both floemsains more

constant. There is no direct measurement of the groundwater base fl&akata Springs

That is predominantly clear water (lacking tannic color) and likely elevated with nitrates and
chlorophylls that infiltrate through the soil above the aquifer or pass through a karst window
directly into the aquifer. Theinking streamare loadd with rather pristine tea colored brown
tannic water draining out of the extensive tracts of national forest. There is also flow into the
cave system from the sinking lakes which contribute algae (chlorophylls) to the aquifer.

This study has contributetle longest dye study to date in iMakulla Springbed the dye

traveled 29 miles underground, from Lake lamonisakulla Springswith a speed of 1.7 miles

per day. We also documented the flow from the sinkhole in Upper Lake Lafayette for 16 miles at
a speed of 0.65 miles per day. At Lake Jackson the dye traveled 19 milekdta Springsall

in underground caverns at a speed of 0.55 miles per dayVakella Springbed is riddled with
cavesWe dondét know where most sofmarythat thevakulla , b ut
Springded has the longest mapped underwater cave system in the world.

The water quality in the caves was different and groug@ales C, D B and SW (for Sally Ward
Spring) are clear water; it is not tannic and the water fr@setltaves has good visibility. These
caves flow from the north while Lost Creek dominates the flow of tannic or brown water,
flowing into and through Spring Creek as well as the A and K caves which suffer poor visibility
when Lost Creek is flowing. Lost €ek flow is flashy and very rain dependent. The L well and
the Boil arevery similar in tannic content. Chlorophylls varied from cave to caveQbthe

caves Sally Ward was the higheshlorophylls and nitratesnd this cave gets water directly

from thesinking lakesNitrates were highest in the caves flowing from the north that flow under
more populeedareas, particularly in Tallahass@ée caves to the south have slightly lower
conductivitiesvhen they receive thieesh water input of Lost CreeBping Creek is a marine
system with very high conductancesalinity (they can be the same thifiggm the salt wateof

the Gulf of Mexicoand tidal mixing that occurs there.
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There have been several salinity episod&akulla SpringsThese occur whethe flows from
Lost Creek and Spring Creek reverse and both flow towards Wakulla Springs (or if Lost Creek
stops flowing).There have been 11 salinity spikes, wiselem to have started around 2607
Wakulla SpringsSpring Creek, the most likely sourtad the highest salinity and Lost Creek
the lowest.

1 During the salinity episoddé wells flowing from the north: B; D; SW; and C had the
lowest salinities. Their salinity was basically background concentrations typical of the
Floridan Aquifer and its fhe rock matrix.

1 During the salinity episode th&K, AD and K wells had the most salinity, and they flow
into Wakulla Springgrom thesouth usually carrying the tannic water from Lost Creek,
now they are carrying salt water from Spring Creek.

This is ewdence of flow reversal in the caves in the southern end &phagshedhat run
between Lost Creek, Spring Creek aidkulla Springs

Salt water was coming from the caves, from Spring Creek all the Ww&pkalla SpringsThese
episodes are periodic. They are causing a change in the aquatic plant commAfiakwl
Springs

We have been using the fraction of Salinity Model, to calculate flow at Spring Creek, which

better explains the behavior of the system than theSJ&ka. The USGS flows have problems.

The gauge misses springs 12 and 13 which are in Stewart Cove. The gauge is in a backwater area
on the other side of the channel from the springs. The gauge is too far out in the lagoon to
accurately read the fresh wateflow at the north of the lagoon, which is considerably fresher

than where the gauge is located, and causes the USGS gauge to be very accurate on high flows
and notvery accuraten low flows. Also, in the part of the Bay where the gauge is located the
salinity is stratified with the fresh water flowing on top and the salt water on the bottom, usually
flowing in opposite directions. We need multiple gauges to correctly monitor the flow at Spring
Creek which is becoming important for the healtiatkulla Springs

The average total chlorophyt Wakulla Springsvas 0.71 ug/L, this is considered healthy for
Florida lakes. Chlorophylls do not normally occur in springs which by definition flow from
underground.

The average visibility iWakulla Springsvas 19.5 feet. Florida Statutes for transparency state

fiThe annual average value shall not be reduced by more than 10% as compared to the natural
background value. Annual average values shall be based on a minimum of three samples, with
each sample colléed at least three months ap@2-302.530 Table: Surface Water Quality

Criteri 0 Every time the visibility JdMikukaSpiegsow 18

There is seasonality to the life cycle of the plankton in lentic aquatic systémblooms of

algae and zooplankton are depicted in figure 3.5: Seasonality of algae blooms in surface waters
in Wakulla Springss a reflection of this seasonality in the sinking lakes of the Springshed with
peaks in chlorophyll occurring in lake summeninciding with the blooms of blue and green

algae in our lakes, and clearer episodes in the early springtime coinciding with minimal algae
growth in the lakes.
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Simple linear regression models for each of these parameters true color; turbidity; thigrate
chlorophyll factor (chlorophylls measured in sit\/kulla Springsvith a spectral radiometer);
specific conductanc&Vakulla Springdlow; Spring Creek flow; Sopchoppy flow; and rainfall at
Wakulla Springdased on the Phase |, Il and Il dataeveot statistically significant, excefor
true color which proved to be only slightly significant, explaining only 32% of the variation in
visibility.

A multiple regression analysis of tRéase | data evaluating the effeat$rue color, corrected
chlorophyll a, and phaeophytin on PAR depth limit conducted on the Phase | data did yield a
staistically significant modeéxplained 39% of the observed varianceisibility .

Our Phase lll flow data set was subjected to statistical analysis usinglendtipessions. A
multiple regression of thé/akulla SpringsSopchoppy and Spring Creek flows was only slightly
significant explaining4 % of the variability

We also performed multiple regression analysis on the Phase IIl water quality constituents.
Analysis of the variations of specific conductance, true color, nitrate, the chlorophyll factor and
turbidity produced a much more significant coefficient of correlation. These variables explained
47 % of the variability in visibility.

With flows responsild for 24% of the variability in visibility and water quality being
responsible for 4% that accounts for about 71% of the variability in visibilityéakulla
Springs

The optical fingerprint of the visibility at Wakulla Springs is composed of tannihs a

chlorophylls both from different sourcesSpectralradiometric finger prints of the water were

detailed in our PhaseReportThe term Afinger printo is rarel.
This Phase lll report seeks to determine the DiNgerprint of the water.

We traced chlorophyll algal species from the sinkhole inlagulla Springbed: Lake lamonia;
Lake Jackson; Lake Lafayette; and Lake Munsowgkulla Springaising their DNA as

markers. Several species of fresh water photosyictbhluegreen algae occur in all the samples,
at substantial numbers (as OTUS), in the springs, lakes and conduits. This indicdbes¢hat
chlorophyllscontaining aquatic algae are in all four major sinkhole lakes and are a\&kirla
Springsand caild only come from these lakes. These were: Cyanobacterium spp.; Cyanothece
spp.; Prochlorococcus spp. and Synechococcus spp.

Several species of mixed fresh and marine photosynthetic green algae, at substantial numbers of
OTUs, occurred in all the sampleprings, lakes and conduits (red typ&igure ??Mdicts a
potentially toxic species). This indicates ttiase chlorophyltontaining aquatic algae are in all

four major sinkhole lakes and are alsWakulla Springsand also were traced by their BN

from the sinking lakes t@vakulla SpringsThese were: Asterionella; Chrysosphaera;

Dinophysis; Guillardia; Heterosigma; Nannochloropsis; Ochromonas; Rhodomonas;
Stephanodiscus and Thalassiosira
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The potentially toxic bluegreen nuisance algae, Microsygip. was also found in all samples,
highest in Lake Munson, lower in the spring. Interestingly, the potentially toxic diatom,

Nitzschia and unicellular flagellate algae Pelagomonas were both found at highest concentrations
at the spring and associatedvell. Both are marine species, indicating a connection with the

sea.

Wakulla Springseceives its water from its Springshed. We examined all the major sinking
streams in the Springshed and found they were the source of the tannic Wé&uba Springs

We examined the major sinkhole lakes in the Springshed and they were the source of algae and
chlorophyll in the spring boil and the caves leading to the spring boil. We also traced salt water
from SpringCreek toWakulla Springsand believe that will inease in the coming years with

sea level rise and over pumping.

New Innovative Technology Chlorophyll Factor. During this project MLI has developed a new
analytical test for chlorophylThis isa nondestructivansitu field measurement taken with the
spectratadiometer. Weisethe watercolumnscan we make faneasuringhe light intensity
spectralradiometradly from 340nm1024nm, three readings per nm. The water column is
scannedt halfmeter intervalsFrom the wavelength scans we integrate ovevisibly green
chlorophyll absorbance in the water column. We calculate the extinction coefficient at 664nm to
691nm (prepeak) and another extinction coefficient at 692nm to 719nm-(zdt). Then we
subtract the pogteak extinction from the prgeak exinction and we initially used a negative

value to detect the presence of chlorophyll. The raw numbers we obtain, which we are calling a
chlorophyll factor, prove to be slightly more significant, statistically, than our traditional
chlorophyll measurement®Ve are currently working on calculating a chlorophyll concentration
and method development with the Florida Department of Health Bureau of Laboratories, patent
pending.

Future Investigations

1 We will definitely keeptrying to understand the complex angisterious Wakulla
Springshed

1 We will better characterize the effects on visibility at Wakulla Spoy¢rying different
color analysislike the tristimulous color used by the dye industry, designers and artists.
There is a big difference between analytical color measureraedtappearance. We will
try to bridge this gap in technology.

1 We will add Total Suspended Solids to our analysis dbaktisibility measurements
which will require a large volume of watand replace turbidity

1 We would like to do more dye studies under different weather conditions to examine
travel time and destinations more closely.

1 We would like to study the Ferrell property, recently acquired by the Barksits
astride the clear wex high nitrate caves traveling south from Tallahassee to Wakulla
Spring.

1 We would like b explore the dynamics of Spring Creek and Lost Creek and their
association with Wakulla Springs

1 We would like a better gauge at Spring Creek and flow meters iratieg caverns.
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Chapter 1
Initial R esearch (not funded by the Fish and Wildlife
Foundation)

Section 1A, Proposed Phase Il BMAP (future): Sinks, Fertilizers and Livestock (not
funded by FWF, McGlynn, 2014).

MLIs research on the springs preceded thésense Plate Grants and MLI is continuing this
research effort when we currently have not had funding froriigteand Wildlife Foundation
of Florida, Inc Figure 1.1 is aanceptual diagram of th&akulla Springeedshowing dakes
region this is theregion of concern in this repoitheFinal Nutrient (Biology) TMDL for the
Upper Wakulla River (WBID 100§y MDL. Gilbert, 2012 and theFinal Basin Management
Action Plan for the Implementation of tietal Maximum Daily Load for Nutrients (Biology)
Protection in the Upper Wakulla River and Wakulla Springs B@&WAP. FDEP,2015 for
Wakulla Springslo not includea 6 L a k e a&s dlidthre @akulla Springs Restoration Plan
(RAP.Knight, 2014)

There are a lot of lakes in théakulla Springeed.Table 1.1 lists theargerlakes. Most lakes
have a karst connection to the aquifer or theygaspthrough the shallow sandy soiigo the
Floridan Aquiferandflow to Wakulla Springs

In our proposalBMAP Comment3/Vakulla Springsed (McGlynn, 2014)we increasedhe flow

of groundwaterfrom karst features, the aquifelby 36% justby adding a few of théorgotten

larger karsfeaturegfigure 1.2) mostly sinkhole lakeshat wereomitted by theRevised

Nitrogen Source Inventory and Loading Esdites for the Wakulla BMAP Arg&SILT. Lyon

and Katz, 2017)ironically, the NSILT did include one sinkhole lake, Lake Munson, but they
called it a sinking streanThis is graphically depicted in figure 1.2. There are karst features that
could be added lhumanydo nothave the data to evaluate seep&{e proposed a revision of the
Sinking Streams chart of the NSILT to include all major karst features, sinking streams and
sinking lakes (Figure 1.3yVerevised the nitrogen loadings to the aquifer with entraverage
guarterly nutrient data, reported in Florida STORET, and calculated seepage by measuring flows
atsinkholesand seepage from lakes using the NOAA weather stations set up to monitor flooding
which covers the stage on most of the sinking lakdspan evaporation data from the

department of agriculture. We were unable to estimate transpiration losses from the aquatic
vegetation (Figure 1.4).

FDEP delivered devastating blow to our Springshed when all the karst features, sinking lakes,
sinking steams and sinkholes as well as karst depressiae dropped from the official state
cleanup plan fowakulla Springsthe Wakulla BMAP (Figure 1.NSILT Nitrogen Load
Allocations by Source: 2013 adopted, Nov 2017, Jan 201§.draft pie chartbelowchanged

the loading of the NSILT increasing thmking streamandlakesTN loading from 5% to 17%
making it a larger load in th&akulla Springked than the other Phase 1l BMAP categories. The
septictanks are a Phase Il loadir@eaning up th&arstfeatures would have been a priority of
Phase 11l of the BMAP process. There was a subsequent revision of the BMAP that included
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these additional karst features and change the cleanup priorities of PhalserilRDEP decided

to drop thesinking lakesandthe sinking stream&om the Phase Ill BMAP. WSA was not

informed until later. Bb Deyle haddiscussions with FDEPRutside of his position as an OSTDS
advisor on aVakulla BMAP committee He stated iranemail that FDEP did not think the lakes
could be cleaned up (email frdbeyle Report to WSA re TDS Remedition Plan etc., dated
01/26/18). He was not representing the WSA in this discussion and the WAt informed

of these decisions until after tfeect. A major flaw in FDERs reasoning itheclaim thatthese

lakes and streams are naturally polluted and thus cannot be cleaned up. This is not the case. Most
of the waterbodies, particularly Lake Munson and Lake Lafayette have received sewage either
inadvertently spilled or purposefully released in the past and this has made for a high sediment
load of nutrients.

We also worked out a WatBudgetfor Wakulla SpringgFigure 1.6) We think there is a
chance to sav@/akulla Springdut the BMAP has sigficant problemsncludingthe omission
of all the karst features. Problems with Wakulla BMAP: kieaturesexcluded from cleanup;
Georgianot included water volume/flow ignoredorown tannic coloredvater not considered
restoration uncertai(lable 12).

Lake Munson ishe poster child for the abuses of WWakulla Springked. It isdirectly
connected t®Wakulla Springswith very greerwaterwith algae, and is one of the major
contributors of pollutants iour propose@MAP Commentd)Vakulla Springlsed, however Lake
Lafayette actually has a higher load to the aquB&W. McGlynn, 2014Figure 1.4. Lake

Munson was formerly the end of the | (Mhlge for t
09/02/14) The City of Tallahassee is currently under a consent order regarding the excessive
number of inadvertent sewage releases. I ni ti

Order due to massive volume and numbers of raw sewage spills i¥f22087 Hovever, in

August 2010, the US EPA sent a standard 305 letter fosipédcities to determine the health of

the Citybébs sewage collection system. The City
informationpromptedJS EPA to require FDEP to ameitsl 2009 Consent OrdetJpon

reviewing a proposed consent order at the end of 2010, US EPA was not satisfied with the lack

of penalties to be incurred in the future, plus the need for a more robust rehab plan for its aging
clay vitreous collection systenA final 2011 Amended Consent Order was sigimddte 2011.
Unfortunately, large volunsof sewagespills continued, some in large open water bodies

around the City. In 2018 over 1.3 Million gallons of sewage spiigich when compared to all

other Horida cities ranked the city 15th in volume of spills, whereas it is ranked 25th in

population size. Lastly, in September 2019, the City requested that the 2011 Amended Consent
Order be closed since it felt all major defects had been repaired and Gtheq@rements had

been met. It made repeated requests from September through February 2020. However, in
March 2020, the City Adiscoveredo that it sti
back to 2013. As of April 2020, the City has reqadghat a Supplemental Plan be approved as

part of the existing 2011 Amended Consent Orddre Tallahassee Sewage Advocacy Group,
through its attorney, has requested FDEP consider a new and more robust Consent Order, using a
new and stronger consent ordemplate as of July 2020. A recent analysis of spills going back

to 2008 indicates large volumef spills are caused by broken pipes, storms, power outages, and
defective equipment. On the other hand, the latgebers of sewage spills araused by

FRROG issues with citizens putting such things as haviggs and grease into the sewage
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collection system. The City is now working on a more robust FRROGG prevention program.
Likewise, the City is in the middle of an extensive I/l study to address nidouas infiltration of
stormwater during large rain events. A recent Wet vs Dry month comparison found 8n over

million-gallondifference between the two months. There continues to be concerns of exfiltration
of sewage into the underlying sensitive eonment.
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Figure 11: Conceptual diagram of th&akulla Springeed(Knight).
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Table 1.1: Largekakesin theWakulla Springeed which seep into the Floridan Aquifer flowing
to Wakulla Springs

A Andrew Lake
A Bradford Brooks Chain of Lakes
A Lake Bradford
A Grassy Lake
A LakeHiawatha
A Lake Cascade
Campbell Pond
Carr Lake
Cascade Lake
Cascade Park Ponds
Killearn Chain of Lakes
A Lake Kinsail
A Lake Killearney
A Lake Kanturk
A Killearn Plantation Chain of Lake
Lake Arrowhead
A Upper Lake Diane
A Lower Lake Diane
A Lake Blue Heron
A Lake Monkey Risiness
Lake Ellen
A Little Lake Ellen
Lake Elizabeth
Lake lamonia
Lake Hall
Lake Henrietta
Lake Jackson
Lake Lafayette
A Upper Lake Lafayette
A Lake Piney Z
A Lower Lake Lafayette
A Alford Arm
Lake McBride
Lake Miccosukee
Lake Munson
Lakes near Sprayfield
Lakes inNational Forest Lakes
Lake Overstreet
Lake Tom John
Lake Tallavana
Lake Talquin
Moore Lake

To T o To Do

ToToToToIo e To

oo Too o Joo Too Too T To To Do

Modifications, Karst Features,
Percent Flow to UFA

Figure 12: We increased the flow of water to the aquifer by 36% by adding a few of the larger
karst features omitted by the NSILT. There are many moredhiéd be added but we did not
have the data to evaluate seepage.
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Revised Karst Features, Percent Flow to UFA W Lost Creek (FDEP)

0% _ 0% 0% m Upper Lafayette (Sink)

1%

M lamonia

H Fisher Creek (FDEP)

® Munson Slough (FDEP)

B Miccosukee

M Black Creek (FDEP)

M Jackson (Millers Landing)
w Lakes Killeamey/Kanturk
® Bradford

m Silver

™ Hall

Figure 13: We proposed a revision of the Sinking Streams chart of the NSILT to include all
major karst features, sinking streams and sinking lakes.

Revised Karst Features, Percent N Loading to UFA = Upper Lafayette (Sink)

19%_ 0% 0% 0% 0% W Lost Creek (FDEP)

m lamonia

m Munson Slough (FDEP)
B Miccosukee

m Black Creek (FDEP)

W Jackson (Millers Landing)
m Lakes Killeamey/Kanturk
w Fisher Creek (FDEP)

® Bradford

m Silver

o Hall

Figure 14: We revised the nitrogdonadings to the aquifer with current average quarterly
nutrient data

Atmospheric Atmospheric
Deposition WWTF Deposition WWTF
26% 3% 26% 3%
Sinking Lakes Livestock
4% 3%
Uvestock
%
Tanks
Fa i
Fertilizor i
359
20%
Urban
Urban Fartikizer s"";;'"r' Fertilizer Sposts Turf
10% 9% 4%
2014 Nov 2017 draft Jan 2018 draft
754,086 Ibs-N/yr 819,898 |bs-N/yr 832,090 Ibs-N/yr

Figure 1.5This is figurel from the NSILT Nitrogen Load Allocations by Source: 2013 adopted,
Nov 2017, Jan 2018 draft.
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Figure 16: Water budget fowakulla Springs

Table 1.2:Problems with Wakulla BMAP

ahwpnPE

Karst Features ignored
Georgia not included

Water volume/flow ignored
Brown water not considered
Restoration uncertain

Figure 16: Lake Lafayetteis directly connected t@/akulla Springsith very greerwaterwith
algaethis is a second new lake draining sinkhole that has recently opened up in Upper Lake

Lafayette.

t has been n atheerdhjorZanttibuter ofPollutdnts

to the aquifer of all the karst featuiesour proposedPhasdll plan. There is a video of a dive
exploration and aerial observation of this new sink in Chapter 2 of this r&eatot 2H, Diver
and videographewxideos by the diver, Andreas Hagberg)
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Section1B, Visibility and Color Observations (not funded by FWF)

Therehas been a noticable decrease in visibilitwaikulla SpringsOne of the best metrics to
document the loss of visibility in the water is the Glass Bottom Boat (GBB)fignse 1) A

rule at the park has been thattheBSB d o n 0 t there isat least FOefeetsvisibility

because you cannot see many of the underwater features at the park without that much visibility.
Henryodos Pole is visibly at 30 feet, but the
the Creatures Hole, Mtadone Bones anditifified Hollow Log. The spring basin is neisible

at 70 feet as the caves are at about 200 feet.

From 06/30/16 to 06/11/20 we took 172 color readings on separatenddymostly different
people doing the readings each tirAgleast two people read the chart each time and recorded
the color.These readings are taken on our weekly SpecRad run in the paitkoa supplied by
the park, usually a GGB.7% of the readings were numbers 17,18 and 19. A dark brown
greenish hue.

Daily Glass Bottom Boat runs at Wakulla Springs
State Park, per decade.

42%

200% 24%

o 5% |

Figure 17: Glass Bottom Boat runs Atakulla Springsl987 to currenf{Data sourceizdward
Ball Wakulla Springs State Park

EEEmE—-
. AEEEN
EEEEEEN
o .

Figure 18: Color chart used at/akulla Springs

Color Reading$# Readings |% reading
Count (Totall 172
Median (Total 19
Average (Tota|) 19|
Color #

Color #

Color # 1]
Color # 1.
Color#1
Color # 1.
Color # 1
Color # 2
Color#2
Color # 2§
Color # 2
Color#2
Color # 2
Color # 2§

o|&N8|wlm|m o
N
3
=

IS I N I
[
3

i

Color #3 5% -- - .

Figure 19: The water at Wakulla Sprlng accordlng to 47% of the readinggWAs#18 or #19,
a dark brown greenish hue.
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Section1C, Previous Related Projectgfunded in part)
PFS151605: Wakulla Spring®ark Water: Causes and Sources
PFS161708: Wakulla Spring®ark Water: Causes and Sources, Phase |

This project extended research conducted/akulla SpringDark Water: Causes and Sources
Phase | which was supported by funding fromRtsh and Wildlife Foundation of Florida, Inc.
through the Protect Florida Springs Tag Grant Program, project P#86-85. Phase |
demonstrated that dark water conditions experiencéébéttilla Springsare caused both by

tannins and chlorophyll a including its degradation product, phaeophytin. We extended weekly
sampling at th&Vakulla Springdoil for an additional 88 eeks (8/11/16 3/29/18) for tannins
(measured as true color), corrected chlorophyll a, and phaeophytin, plus spectral radiometric
measurements of light attenuation with depth, to provide a more robust data set for identifying
patterns of dark water conaihs and associated water quality. We also designed Phase Il to
attempt to identify likely sources of the chlorophyll which we hypothesized was entering the
spring in the ground water rather than being produced by algae inhabiting the vent and spring
bowl. To this end, Phase Il expanded weekly sampling of tannins and chlorophyll to seven wells
that tap the major caverns flowing infdakulla Springgsee figure 1.1). During Phase Il we also
conducted dye studies of two large karst lakes iMthkulla Springhed Lake Jackson and

Upper Lake Lafayette, which weypothesizedmay be sources of the chlorophyll entering the
spring. Both lakes receive urban stormwater inflows from the Tallahassee area and experience
extensive algal blooms each year. Previous tlydiess had documented the hydrologic
connection of a third urban karst lake which also experiences extensive algal blooms, Lake
Munson (Kincaid et al., 2007). In an effort to document specific linkages of chlorophyll at
Wakulla Springgo one or more of ise lakes, we collected samples from all three lakes for
taxonomic and environmental DNA analyses in October 2017.

Our initial Dark Water investigation (PFE&16:05) demonstrated for the first time that the
"green dark water" conditions that have beereeemced atWakulla Springsince the late
1990s are caused by chlorophyll giftheophytin That project also documented for the
first time the effects of the dynamics of the intennectedVakulla Springsand Spring
Creek Spring complex hydrologic system "brown dark water" conditions at the spring.

Our Dark Water Phase Il Project, for which data collection and analysis coshaiude

November 2017, documented for the first time a hydrologic connection between one of the
three suspected sources of theoobyhyll and phaeophytin responsible for the "green dark
water" conditions at the sprind.ake Lafayette an@lVakulla SpringsPrevious dye trace

studies had already established such a connection with Lake Munson, and a dye trace study
in September 201did the same for the third possible sourd@ake Jackson. Twelve

months of Phase Il sampling of water quality in the cavern complex thatiéddsgla

Springsalso has proven that virtually all of the chlorophyll and phaeophytin responsible for
the "green drk water" conditions in the spring originate from outside of the spring itself.

Our efforts durng Phase Il showed that all thimkinglakes in theNVakulla Springked
were sources of the chlorophyll. Open sinkholes in most of the lakes allowed the
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chlorophyll laden lake water to pass directly into the aquifer with negligible treatment. Our
Phase Iefforts also showed that the sinking streams were not a source of chlorophyll as
their tannic stained water was dark brown and inhibited photosynthesiseagaivth of
algae that produce chlorophy@ur dye trace studies, also in Phase Il definitively proved
that the water from these sinking lakes flows into the aquifer and through subterranean
caves flows directly, by cavernous flow, indéakulla SpringsBy sampling wells drilled

into the caverns flowing int@&/akulla Springsve even showed which caves carried the
various pollutants, including chlorophylls, Wéakulla SpringsWe decided to use expanded
analysis of the taxonomy, both thkysicaltaxonomicidentification of planktonvith a
microscopeandsequencing thBNA we sampled in th#&/akulla Springsvater, to yield a
more definitivetaxonomic identification of the photosynthetiicrofloraand fauna in the
Wakulla Springsvater.

Additional analysis of th&/akulla SpringsSpring Creek Springs compleglationship

during Phase Il has revealed that the dynamics of the system are more variable than we first
thought. Collecting and analyzing data for another 17 months, along withnesirg

acquired Doppler rainfall data from the Northwest Florida Water Management District,
should provide a more robust data set that will enable us to better explain when and why the
sinking lakessinking streamand theSpring Creek Springs complex Ws disrupt, stor

reverse flowsausing increased flows of tannic "brodark water algae rich green water

and unpot ab ltewWakubalSprings wat er 0
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Chapter 2
Background, Water Quality in the Wakulla Springshed

Section2A, Intro

This project was completed for théakulla SpringsAlliance by McGlynn Laboratories, Inc.

with financial assistance provided by the Fish and Wildlife Foundation of Florida, Inc. through
the Protect Florida Springs Tag Gr&rogram, project PFS #1608. The analytical results
contained within this report meet all NELAP requirements for parameters for which NELAP
accreditation is required or available. Any deviations from NELAP requirements are noted in this
report.Dr. Seén E. McGlynifLaboratory Managérand Kathleen A. McGlynn (Quality
Assurance Officerimplementedhe sampling programand laboratory analysis of the
environmental parameters addressed in this repamterning the authenticity, precision, limits

of detection and accuracy of the datecept for the taxonomy and environmental DNA analysis
which were run under the auspiceof Akshinthala Prasadf Florida State University and

Drs. Thomas Sawicki, Riard LongandGraduate Student Kaylee Castle, of the Florida A&M
University, Departmentf Biology who are responsible for tlaeithenticity, precision, limits of
detection and accuracy of the dat&Chaptel5.

Section2B: Water Quality, Visibility

Visibility at Wakulla Springss highly variable but is definitely increasing. Since wetsthr

studying the visibility inWakulla Springsn 2016 visibility is increasing at a rate of 3 feet per

year. Clear episodes occur in the late spring, May, June and July, a dry season here in the Florida
Panhandl e. Wakull ads drmumtamis flowsfrgm themkirig btreams c a u s e
and clearer water seeping from gieking lakesbecause of the winter seasons low growth of

algae. The clear water of spring gradually morphs into our wet season, and tropical weather of

the summer Hurricane Seasavith a dramatic loss of visibility, due to maximum flows of

tannins from the pristine wetlands in the National Forrest drained Isyrkiag streamand the

greening of our lakes as they fill with urban stormwater causing the dark water associated with

the Hurricane seasoWakulla Springeven cleared enough during the COVI1B Pandemic,

when the Park was closed, to run the Glass BoRoatsagain, though the park has run them

under lesser visibility before (Figugel).

Wakulla Springwisibility was measured weekly at the Spring Boil, from a boat and driver
supplied by the Park Service and MLI staff (Sean and Julia McGlynn) and volunteers (Cal
Jamison, Sophie Speer, Emily Speer, Brian Lupiani, David Sheppard and Ken Beattie). Visibility
is the averge of thredlifferentoptical measurement, all expressed in feet. The three
measurements are averaged: secchi; photosynthetically active radiation (PAR); and spectral
radiometry. Field and laboratory methodology are detailed in our Phase | Report (MeGtynn
Deyle, 2019, chapter 2).
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Section2C, Water Quality, Sinking Streams

TheWakulla Springked is a very complex system. All water in the Springshed winds up at
eitherWakulla Springor Spring Creek. Spring Creek and Lost Creek both have major effects on
the water balance and quality\WWakulla Springsand they have very different flow patterns with
alternating lapses in floml'he Wakulla River, the sum of both flowemans more costant.

There is no direct measurement of tp@undwater base flow ind/akulla Springsilt is
predominantlyclearwater(lacking tannic cadr) and likelyelevated witmitrates and

chlorophylls that infiltrate through the soil above the aquifer or pasadh a karst window
directly into the aquiferThesinking streamare loaded with rather pristine tea colored brown
tannic water draining out of the extensive tracts of national forest Wéhalla Springked
(approximately 40%, figure 2.7). There Is@flow into the cave system from the sinking lakes
which contribute algae (chlorophylls) to the aquifegure 2.8).

Lost Creek is connected to batfakulla Springsaand Spring Creek between which flow reversal

in the cave system occurs. According to Hal Davis, a respected geologist and eXgakiutia
Springs the Sopchoppy and Lost Creek were almost identical, in color and flow patterns.
Thereforethe Sopchoppy Rer Flow was used as a surrogate for Lost Creek. Figure 2.2 depicts
Spring Creek and Lost Creek (substituting the Sopchoppy ¥loaiafall in theWakulla Springs
State Park as well as the flow\Wakulla Springsat the Shadeville Bridge (the southern

boundary of the Park). Thgows of other sinking streams in th¢akulla Springked are rather
inconsequential when compared to Lost Creek. Lost Creek comprises 84.2% of the creek flow
within its banks (Figure 2.3). Lost Creek, like the other smaller ciagkg Wakulla Springked

has a lot of data gaps. Lost Creek (in red) and the Sopchoppy River (iafgduipicted in

Figure 2.4. For extended time periods there is no data for Lost Creek while the Sopchoppy River
has a nearly continuous record of flolte data for the two strearsBowstheir remarkable
similarity. The Sopchoppy flows are 95.7% proportional to the Lost Creek flows (Figure 2.5).
The Sopchoppy flows are 95.7% proportional to the Lost Creek flows (Figure 2.6). Therefore
we assumed, in thstudy, that the Sopchoppy River is a good surrogate fositidng streanor
subterranean creek flovirsto Wakulla SpringsThe sinking streams and major mapped caves are
mapped in &Vakulla Springdasin map (Figure 2.7, Davis and Verdi, 2014).
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Wakulla Spring ‘ WS ppt (inches x 2) ——— SC Flow (cfs /200) ——— WS LB Flow (cfs /200) Sop FIDw(cfs/ZDU)‘

,_.
o
Rainfall (inches)

Flow and Stage (cfs and ft)

Figure 2.2: Spring Creek and Lost Creek flow (we are using the Sopchoppy River Flow as a
surrogate) and rainfalRainfall datafrom the USGS gauge 02327000 Wakulla Spring near
Crawfordville, FL.SC flowby MLI. Wakulla Spring flowfrom USGS gauge 02327022akulla
River near Crawfordville, FLThe Sopchoppy flow data is from the USGS gauge 02327100,
Sopchoppy River near Sopchoppy, FL.
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Figure 2.3: Black, Fisher and Lost Creeks flow dat8GS data, gauges no longer in service)
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Figure 2.4Data gapsn Lost Creek (in red) and the Sopchoppy River (in blU§GS 02327033
Lost Creelat Arran FL.The Sopchoppy flow data is from the USGS gauge 02327100,
Sopchoppy River near Sopchoppy, FL.

4000
3500
3000
= 2500
A7)
T 2000
g
w 1500
1000
500

Comparison of Lost and Sopchoppy Creek Flows

Sopchoppy River-Flow-{cfs)

Lost Creek Flow (cfs)
<t <t 2] w g w [a] g [a] 2] [a] w 2] g
— — — — — — - — — — — — — —
S~ = ~— = ~— = ] ~— S~ ~— S~ = ~— ~—
m m m m m m m m m m m m m m
S T s S
9 4 9 8 a4 F 9 3 K F g g 9 &
— - (=] (=] (=] (=] o (=] o (=] (=) - - —

Figure 2.5:A year of data for the two streams and their remarkable similBxfya source as in

figure 2.4
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Figure 2.6: The Sopchoppy flows are 95.7% proportional to the Lost Creek Da¥essource as

in figure 2.4
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Section2D, Water Quality, Dye Studies

This stdy has contributed the longest dye study to date iMMieulla Springked, the dye

traveled 29 miles underground, from Lake lamonisakulla Springswith a speed of 1.7 miles

per day. We also documented the flow from the sinkhole in Upper Lake Ltaféyel6 miles at

a speed of 0.65 miles per day. At Lake Jackson the dye traveled 19 milekutla Springsall

in underground caverns at a speed of 0.55 miles per dayVakella Springked is riddled with
caves, we donodot Kk n o hutwelhave neappecbsse manythat\akulam ar e,
Springded has the longest mapped underwater cave system in the world.

This section presents the results of dye studies from previous phases of this grant as well as the
work of other researchers: théorida Geological Society; Geoytiros; and byProfessor Ming

Ye in the Department of Earth, Ocean, and Atmospheric Scie@tk Figure 2.8 shows the

Sinking Lakes and dye studies run in Phase II: Lake Jackson, Upper Lake Lafayette (2x) and
Lake lamonia as well abé Lake Munson Dye studies previously run lgo8ydros, LLC and
Cambrian Ground Water, Inc. with support from the Florida Geological Survey

Most of the dye studies applicable to WWakulla Springked are listed in Table 2.1. Two studies
were performedn Lake Miccosukedan the first, the dye was never found again, so it is not
included in this table. However, a different dgadyin nearby Bird Sink went to Wakulla and
later to St MarksLikewise,Lost Creek water was found to go to either St. Marks or Wakulla at
different times. Figure 2.9 details tiiéakulla Springsave system (Map from Karst
Hydrogeology of the Woodville Karst Plain, Wakulla & St. Marks River Basins, Todd R.
Kincaid, Ph.D., 206) with Google Pro cave mdjVakulla_Leon_cavern_0808)L0
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Figure 2.8: Snkinkesand dye studies run in Phase IlI: eakackson, Upper Lake Lafayette
(2x) and Lake lamonia.

Page27of 110




Wakulla Springs Dark Water: Causes and Sources Phases I

Table 2.1 Most of thedye studies applicable to th&akulla Springked.

Final Report, 07/17/20

GROUNDWATER TRACING RESULTS FROM THE WOODVILLE KARST PLAIN, NORTH FLORIDA

e DISTANCE UANTITY HERX VELOCITY VELOCITY
AR RO © Sroanizion Dy (MILES) ¢ (KG) T"\;E’?[\ﬁbs) (FEET/DAY) | (MILES/IDAY)
2004 |Ames Sink Indian Spring (min) Note 1 Fluorescein (FITC) 5.2 7 15.99 1720 0.326
2004 |Ames Sink Indian Spring (max) Note 1 Fluorescein (FITC) 5.2 7 19.78 1390 0.263
2004 |Ames Sink Wakulla Spring (min) Note 1 Fluorescein (FITC) 5.73 7 21.98 1380 0.261
2004 |Ames Sink Wakulla Spring (max) Note 1 Fluorescein (FITC) 5.73 7 22.73 1330 0.252
2005 |Ames Sink Indian Spring Note 1 Fluorescein (FITC) 52 7 16.6 1650 0.313
2012 |Bird Sink Rhodes Spring Note 1 Fluorescein (FITC) 15.2 100 13.01 6170 1.169
2012 Bird Sink Natural Bridge Sink Note 1 Fluorescein (FITC) 15.2 100 13 6170 1.169
2012 |Bird Sink St. Marks River Rise Note 1 Fluorescein (FITC) 155 100 13.65 6000 1.134
2012 |Bird Sink Horn Spring Note 1 Fluorescein (FITC) 12.5 100 11.78 5600 1.06]
2012 |Bird Sink Wakulla Spring Note 1 Fluorescein (FITC) 23.2 100 5211 2350 0.445
2003 |Black Creek Emerald Sink Note 1 Fluorescein (FITC) 16 2 3.18 2660 0.504
2005 |Black Creek at Bird Sink St. Marks River Rise LEON/MLI Rhodamine (WT) 16.00 0.25 28.00 3017 0.57
2005 |Burnt Mill Creek St. Marks River Rise LEON/MLI Rhodamine (WT) 10.00 0.25 22.00 2400 0.45
2004 |Emerald Sink Wakulla Spring via Fish Hole Note 1 Fluorescein (FITC) 10.46 3 7.09 7790 1.474
2004 |Emerald Sink Wakulla Spring via Clear Cut Note 1 Fluorescein (FITC) 10.19 3 7.09 7590 1.434
2002 |Fisher Creek Emerald Sink Note 1 Fluorescein (FITC) 12 2 237 2680 0.509
2005 |Indian Spring Wakulla Spring Note 1 Fluorescein (FITC) 6.29 5 5.9 5630 1.066
2005 |Kelly Sink (Ames) Indian Spring Note 1 Fluorescein (FITC) 52 7 135 2030 0.384
2018 |Lake lamonia (Sink) Wakulla Spring WSA/MLI Rhodamine (WT) 29.00 15.00 17.00 9007 1.71
2017 |Lake Jackson (Porter Hole) |Wakulla Spring WSAMLI Rhodamine (WT) 19.10 15.00 35.00 2881 0.55
2017 |Lake Lafayette (ULL) Wakulla Spring WSAMLI Rhodamine (WT) 16.30 15.00 35.00 2459 0.47
2018 |Lake Lafayette (ULL) Wakulla Spring WSAMLI Rhodamine (WT) 16.30 15.00 25.00 3442 0.65
2018 Lake Miccosukee (South Sink)|St Marks Rise FSU/Ming Fluorescein (FITC) 20.80 20.00 20.00 5491 1.04
2004 |Lake Munson (Ames) Wakulla Spring Note 1 Fluorescein (FITC) 7.00 21.98 0 0.00
2004 |Lake Munson (Ames) Wakulla Spring Note 1 Fluorescein (FITC) 5.73 7.00 22.73 1331 0.25
2008/2009 [Lost Creek Spring Creek Note 1 Fluorescein (FITC) 7.5 15 5 7920 1.504
2008/2009 |Lost Creek Wakulla Spring Note 1 Fluorescein (FITC) 7.75 15 47 870 0.165
2005 |Natural Bridge Sink Rakestraw Gate Swalette LEON/MLI Rhodamine (WT) 0.03 0.25 0.024 6517 1.23
2005 |Natural Bridge Sink Rakestraw Middle Swallette LEON/MLI Rhodamine (WT) 0.10 0.25 0.067 7920 1.50
2005  |Natural Bridge Sink St. Marks River Rise LEON/MLI | Rhodamine (WT) 0.62 0.25 0.312 10499 1.99
2005 |[Rhodes #2 St. Marks River Rise LEON/MLI Rhodamine (WT) 1.00 0.25 1.06 4981 0.94
2006 |Sprayfield Turf Pond Sink Wakulla Spring Note 1 Fluorescein (FITC) 10.9 60 56 1030 0.195
2006 |SprayField Wells (max) Wakulla Spring Note 1 Fluorescein (FITC) 10.4 60 66.5 830 0.157
2006 |SprayField Wells (min) Wakulla Spring Note 1 Fluorescein (FITC) 10.4 60 56 980 0.186
2001 [Sullivan Sink Cheryl Sink Note 1 Fluorescein (FITC) 1.58 0.75 0.96 8680 1.644

Note 1: Tracing performed by GeoHydros, LLC and Cambrian Ground Water, Inc. with support from the Florida Geological Survey

Table 2.2Most of thedye studies applicable to the sinking lakes inWekulla Springked.

o DISTANCE |QUANTITY IASAS VELOCITY VELOCITY

WMEAR EROM T Sloagizatey DR TP (MILES) ? (KG) TmTAE?\D/iI\_(s) (FEET/DAY) | (MILES/IDAY)

2004 |Lake Munson (Ames) Wakulla Spring Note 1 Fluorescein (FITC) 5.73 7.00 21.98 1376 0.26
2004 |Lake Munson (Ames) Wakulla Spring Note 1 Fluorescein (FITC) 5.73 7.00 22.73 1331 0.25
2017 |Lake Lafayette (ULL) Wakulla Spring WSAMLI Rhodamine (WT) 16.30 15.00 34.83 2471 0.47
2018 [Lake Lafayette (ULL) Wakulla Spring WSAMLI Rhodamine (WT) 16.30 15.00 30.00 2869 0.54
2018 |Lake lamonia (Sink) Wakulla Spring WSA/MLI Rhodamine (WT) 29.00 15.00 17.00 9007 1.71
2018 Lake Miccosukee (South Sink) [St Marks Rise FSU/Ming Fluorescein (FITC) 20.80 20.00 20.00 5491 1.04
2017 |Lake Jackson (Porter Hole) Wakulla Spring WSA/MLI Rhodamine (WT) 19.10 15.00 35.21 2864 0.54

Note 1: Tracing performed by GeoHydros, LLC and Cambrian Ground Water, Inc. with support from the Florida Geological Survey
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——— mapped and surveyed cave passage
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Figure 2.9Wakulla Springsave system (Map from Karst Hydrogeology of the Woodville Karst
Plain, Wakulla & St. Marks River Basins, Todd R. Kincaid, Ph.D., 2006) with Google Pro cave

map, Wakulla_Leon_cavern_080810.
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Section2E, Water Quality, Caves and Creek Water Quality, 08/06/16 04/06/17

Thecaves flowing tdNakulla Springsvere samplé from preexisting wellsas part of Phase II
(Cave Wells: B, C, D, K, L AK, AD and SW, please see insert in Figuje Ph@ water quality

in the caves was different and group&hves C, D B and SW (for Sally Ward Spring) are clear
water; it is not tannic and the water from these caves has good visibility. These caves flow from
the north while Lost Creek dominates the flow of tannic or brown water, flowing into and
through SpringCreek as well as the A and K caves which suffer poor visibility when Lost Creek
is flowing. Lost Creek flow is flashy and very rain dependent. The L well and the Boiire
similar in tannic content (Figure 2.10).

Chlorophylis varied from cave to cat@. Chlorophylls are the green photosynthetic pigments
of plants and algad@hey were highest in Spring Creek because that is a marine system, which
harbors a great diversity of plankton naturally. Of the wells SW, Sally Wierslthe highest and
this care gets water directly from the sinking lakége were able to tr&omajor traces of dye in
bothWakulla Springsaand Sally Ward Spring, usually during the same dye study, indicating that
there are multiple subterranean paths the water can take flowirmgte®akulla SpringsThe L

well and the Wakulla Boil are a mixture of all these cave waied did have low but

appreciable concentrations$ chlorophylls in their flows (Figure 2.11).

Nitrates were highest in the caves flowing from the north thatdiloger more poputadareas,
particularly in Tallahassee. The C, D, B and of course, SW were the highest, and probably flow
under the most septic tanks as well as lakbe.other wells andreeksthat flow to the less
populated south of th&pringshedveresignificantly lower. Nitrates were rather low in all the

wells sampled, probably due to weather and hydrological conditions during the study (Figure
2.12)

Specific Conductance is a measure of salts in the water used more for fresh nvasdtrwater

salinity is measured which is directly interconvertible with Specific Conductance which is about
1000 times higher than salinity and the two different scales are used to minimize the amount of
numbers. Lost Creeko6s br own alfaestisivayfresat er f 1 ow
without conductance. The ground water in their limestone caves absorbs conductivity from the
lime rock and is usually at an equilibrium concentration with the lime rock at about 300 units.
The caves to the south have slightly lowenductivities because of the fresh water input of Lost
Creek. Spring Creek is a marine system with very high conductance from the salt water and tidal
mixing that occurs there. As we will see next, Spring Creek is a source of salty water loading at
Wakulla Springsoccasionally (this did not occur during our well sampling during Phase 1l

Figure 2.13.
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Figure 2.10: True Color was sampled for tawes flowing tdNakulla Springsas part of Phase
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Figure 2.11Chlorophylls the green photosynthetic pigments of plants and algae sampled
for thecaves flowing tdNakulla Springsas part of Phase IMLI data.
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Figure 2.12Nitrateswere sampled for theaves flowing tdNakulla Springss part of Phase Il.
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of Phase IIMLI data.
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Section2F, Water Quality, Salinity Episodes

There have been several salinity episod&¥akulla SpringsThere have been 11 episoads
high conductivity or low salinitywhich are called salinity spikesxdseem to have started
around 200'atWakulla Springgfigure 2.14. We sampledarious stations in th&/akulla
Springded during a salt episode, a time when salinity was detectWwdknlla Springsto
determine where it came from. The type of salt in the salinity was chloride, so it came from the
marine environment. Spring Credke most likely source, had the highest salinity and Lost
Creek the lowest.
1 The wells flowing from the orth: B; D; SW; and C had the lowest salinities. Their
salinity was basically background concentrations typical of the FloAdaifer and its
lime rock matx.
1 The AK, AD and K wells had the most salinity, and they flow Mtakulla Springgrom
the Souh, usually carrying the tannic water from Lost Creek, now they are carrying salt
water from Spring Creek.
This is evidence of flow reversal in the caves in the southern end $pthyshedhat run
between Lost Creek, Spring Creek adkulla SpringsDye studies havalreadyshown that
they are connected and reverse flDivers have experienced it. Graduate students have studied
it (Dyer, 2015) This is additional evidence. The Boil and L well were at median concentrations
between the north and soutleNg indicating that they were a mixture of both sets of caverns
(Figure 2.15)

We also measured the tannic brown water, measured as true color, during a saline episode in
Wakulla Springswells and creeks. True color was low and randomly dispersed thitoeigh
SpringshedWakulla Springsiad good visibility, as did Spring Creek, and we took the
opportunity to explore that cave system. The el@pangshedvas rather clear. Lost Creek was
barely flowing (Figure 2.16).

Nitrates were measured during a sakpesode inVakulla Springswells and creeks. Nitrates

were not detected in the southern caves, Spring Creek or Lost Creek. They are not coming from
the south, but the northern caves, the boil and the L well all had high nitrates, higher than
average, duto the lack of clean Lost Creek water, which tends to dilute the nitrate in the water
in theSpringshedFigure 2.17).

We did a Spring Watch run down the Wakulla River at this time too. This is a series of transects
taken (beginning at the boil), as wevied downstream through the park. This is evidence that

the salty water was not flowing up the river to the park, but was flowing out of the boil and
downstream and actually was getting diluted as it flowed down the river, mostly diluted by the
multitudesof small springs along the river as well as lateral seepage from the banks of the river
(Figure 2.18).

*Specific conductance, salinity and total dissolved solids (TDS) are all measures of the same
thing, dissolved ions in water. Since ions have chardecarry currents they can be measured as
a conductance (specific conductance) a concentration (salinity) or a weight (TDS) and these
results can be converted from one to another.
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Specific Conductance, WAKULLA SPRING, Boat Dock, 05/03/01to 06/30/20
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This data set proves that salt water was coming from the caves, from Spring Creek all the way to
Wakulla SpringsThese episodes are periodic. They are causing a change in the aquatic plant

community aWakulla Springs
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Figure 2.16: Color or tannic stained brown @raivas measured as color during a saline episode
in Wakulla Springswells and creekdLI| data.
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Figure 2.17: Nitrates were measured during a saline episadilekalla Springswells and
creeksMLI data.

Salt water in Wakulla River during Saline Episode

N

Figure 2.18A series of transects taken (beginning at the boil), and measured for specific
conductance as we flowed downstream through the pHrkdata.
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Section 2G Water Quality, Spring Creek Flow Inconsistencies

We have been using the fraction of Salinity Modelcalculate flow at Spring Creekhis is

detailed in ouMWakulla SpringDark Water: Causes and Sources, Ph&3edl Report, Chapter

4, Discharge in the Coupled Springsheds: Wakulla and Spring Qvie€idynn, S.E. and R.E.

Deyle, 2019 Davis and Verdi2014, Dyer, 201p In this section we will compare the USGS

flows with our calculated flows trying to explain the various aspects relating to water quality and
in particular visibility and salinity atvakulla Springs

The first graph in this section shewhe past year of flow data from Spring Creek, to clearly
show the problems encountered trying to use the USGSHKigta€2.19). The USGS tidally
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corrected flow data and MLI Fraction of Salinity model flows were in fairly good agreement,
until 10/20/29when it becomes more erratic. Outflow at Spring Creek ceased and a saline
episode began to occur\Makulla SpringsThe USGS data stops on 01/20/20. | have been
taking weekly water quality sampling at Spring Creek during this project witnessing the flows
first hand. It was obvious that the USGS gauge data was no longer accurate and soon they
removed the data which has not reappeared skigarg2.19).

Thenext graph shows all of the data from h8GS gauge at Spring Cre€k7/25/0706/30/20)

has beemplaguedoy numerous malfunctions and hasltiple periods of missing data

(highlighted in yellowFigure2.20). The USGS is currently rebuilding the platform higher so

that it is above the surge level experienced during Michael (10/1@ft&).hurricaneMichael

the USGS gauge in Spring Creek suffered severe damage as did the homes and local businesses
in the areaThe USGS data for the year 2020 is missing and cannot be recovered.

Now we are looking at the USGS flow data from Spring Creek (10/&B13)20) with USGS

and NWFWMD specific conductance data from the Wakulla River. Notice that the USGS data
overlaps the salinity/conductance spikes, which typically occur when Spring Creek is in a reverse
flow mode (10/03/136/30/20)(Figure 2.21). This doesohseem possible.

MLI and USGS flow data from Spring Creek (10/030&30/20) modeled by the fraction of

salinity method, with USGS and NWFWMD specific conductance data from the Wakulla River;
notice that the MLI data brackets the salinity/conductapdees, which typically occur when

Spring Creek is in a reverse flow mode. This model cannot adequately predict the magnitude of
reverse flow in Spring Creek because when Spring Creek is in reverse flow, without any fresh
water input, the salt content ¢fet water does not change (Figure 2.22).

USGS flow data from Spring Creek (10/03/0&/30/20) with USGS and NWFWMD specific
conductance data from the Wakulla River; notice that the USGS data overlaps the
salinity/conductance spikes, which typically occuven Spring Creek is in a reverse flow mode
(Figure2.23).

MLI flow data from Spring Creek (10/03/4(86/30/20), modeled by the fraction of salinity

method, with USGS and NWFWMD specific conductance data from the Wakulla River; notice
that the MLI data bradets the salinity/conductance spikes, which typically occur when Spring
Creek is in a reverse flow mode. This model cannot adequately predict the magnitude of reverse
flow in Spring Creek because when Spring Creek is in reverse flow, without any fresh wate
input, the salt content of the water does not change (Figure 2.24).

MLI flow data from Spring Creek (10/03/4(86/30/20), modeled by the fraction of salinity
method, with USGS and NWFWMD specific conductance data from the Wakulla River,
modeled using sailities further upstream to better predict the negative flows (Figure 2.25).

This map, from Hal Davis, of Spring Creek, shailsl3 springsand the USGS gauge at Spring
Creek and the drone photo by Andreas Hagberg shows vent 1, 4 and 9. The gauggrmgses

12 and 13 which are in Stewart Cove. The gauge is in a backwater area on the other side of the
channel from the springs. The gauge is, in my opinion, too far out in the lagoon to accurately
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read the fresh water inflow at the north of the lagoong¢hvis considerably fresher than where

the gauge is located, and causes the USGS gauge to be very accurate on high flows and not good
on low flows. Also, in the part of the Bay where the gauge is located the salinity is stratified with
the fresh water flomg on top and the salt water on the bottom, usually flowing in opposite
directiors. | think they need multiple gauges to correctly monitor the flow at Spring Creek which

is becoming important for the health\Wakulla SpringgFigure 2.26).
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Figure2.19: The past year of data from the USGS tidally corrected flow data and Mtti&in
of Salinity model flowsData fromUSGS 023270385pring Creek near Spring Credkand
MLI.
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Spring Creek Flow (USGS models) and Sp Cond at Wakulla Spring Boil
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Figure2.21: USGS flow data from Spring Creek (10/03/26/30/20) with USGS and
NWFWMD specific conductance data from teakulla River Flow data is fronUSGS
02327031Spring Creek near Spring Credl_ and specific conductancata is from the USGS
gauge 02327000 Wakulla Spring near Crawfordville, FL.

Spring Creek Flow (MLl and USGS models) and Sp Cond at Wakulla
Spring Boil

2500 sp cond (uS) ——USGS flow ——MLIFlow

Figure2.22: MLI and USGS flow data from Spring Cre€&l0/03/1306/30/20) modeled by the
fraction of salinity method, with USGS and NWFWMD specific conductance data from the
Wakulla River Flow data is fromUSGS 02327038pring Creek near Spring Credi_., MLI
and specific conductanckata is from the USGSagge 02327000 Wakulla Spring near
Crawfordville, FL.
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Spring Creek Flow (MLI) and Sp Cond at Wakulla Spring Boil
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Figure2.23: USGS flow data from Spring Cre¢k0/03/1306/30/20)with USGS and
NWFWMD specific conductance dat@m the Wakulla RiverFlow data is frorUSGS
02327031Spring Creek near Spring Cre@K.. and specific conductandata is from the USGS
gauge 02327000 Wakulla Spring near Crawfordville, FL.

Spring Creek Flow (MLI) and Sp Cond at Wakulla Spring Boil
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Figure2.24: MLI flow data from Spring Creekl0/03/1306/30/20) modeled by the fraction of
salinity method, with USGS and NWFWMD specifienductance data from the Wakulla River
Flow data is fronUSGS 0232703 $8pring Creek near Spring Credk_., MLI and specific
conductancelata is from the USGS gauge 02327000 Wakulla Spring near Crawfordville, FL.
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Spring Creek Flow vs Specific Conductance
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Figure2.25: MLI flow data from Sprig Creek (10/03/1:86/30/20), modeled by the fraction of
salinity method, with USGS and NWFWMD specific conductance data from the Wakulla River,
modeled using salinities further upstream to better predict the negative Flowsdata iSrom

MLI and specit conductanceéata is from the USGS gauge 02327000 Wakulla Spring near
Crawfordville, FL.
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Figure2.26: This map, from Hal Davis, of Spring Creek, shallsLl3 springsand the USGS
gauge at Spring Creek and the drone photo by Andreas Hagbergwdrmvis 4 and 9.
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Section2H, Diver and videographer
All videos by the diver, Andreas Hagberg <andreas@scubasoft.net>

These videos and dives were not funded, butoccurred simultaneously with funded grant

activities. We could not have done these dye

assistance, he actually dove the tubing which carried the dye, down the vent of the
sinkhole while filming the whole thing.

Spring Creek #dljve exploration

https://youtu.be/daSmjohiulU
The footage came out worse than | expected this time. It seems | need to add more
lighting on my left side to make lighting more even.

Spring Creek #1dive

https://youtu.be/Sjc90C3Gsdc

A quick glimpse of some of the debris.

When we installed the big Falmouth meter in #1 (in 2009 ) one could descend straight
down to about 90" depth from the ledge of the spring. But now | can't get deeper than
about 60’ straight down. In 2015 | also struggled to find my way down deeper than 70'
depth, so | wonder if much of the debris might have filled in even before the last big
hurricane.

Lake Jackson, dye trace video

https://youtu.be/JMNWs 19 -oU
Lake Jackson Dye Study Porter Hole Video.

Lafayette Sink, dye trace video
https://youtu.be/rCHEMOLIMI

TheGoPro camera is having a hanshé with the difficult light levels, and quality sufequite a

bit. But you see a lie bit ofthe rock wall structure now and thertould see more than the
camera shows, bmot much. I did recognize the biggest overhead area from my previous dive,
but dd not have any luck in finding a going passafjee shallow layer of water was 64 degrees
but only 60 degrees on the bottom. Very strange, and Isti d o n 6 t uthedeeccand¢ a n d
such a layering diifferent temperatuseandclarity when there is water aeély flowing in and

out of the sink hole.

Upper Lakes Lafayette and Zoes Sink, Drone Video
https://www.yutube.com/watch?v=fHt8zxEfnaU

%2804 {AY1lZ RNRYS SELX 2N}XGAzZ2Y
Last week | let my drone have a quick look at Zoe's sink and Upper Lake Lafayette. It's very full

of brown wate after allthe rain. Here is the video if you are interested.
https://youtu.be/WuoVgedmicA
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Z

%280a {AYy1XZ RAOGS SELX2NIXGA2y> mad RAOS
https://www.youtube.com/watch?v=cDYMFIDEs

| did not bring enough lighting for good video, but orsthiist dive | did find a small cavern
where water disappears deeper.

%28Q4 {AYyl1Z RAGS SELX 2Nl A2y HYyR RAQS
https://youtu.be/9QvXxD1N_7t4

Today | was able to see the bottom clearly, but could only confirnthiéed is curently no

opening into the cave system big enough for a petsimwonder if the latesecentcollapse
plugged a previ ousl y kriow. g maybe afferehe laklegds agivie 6 | | ne
there might be enough water flow and pressoir@ear an opening again. We will have to wait

and see.

Lake lamonia, dye trace video

https://youtu.be/TJyJriwudnw

The flow of water around that sink hole was very strange. When the hose was firmly placed in

that hole there was no dye leaking out. But as soon as | moved the hose out just a few inches (to
get better \eo), it seemed like some otlvesiter flow moved the dye elsewhere, and was likely

then carried pwards with my exhaled bubbléut | wonder ifthere was also some leakage in

the connection of the two hoses. It was a str
hope the dye sank to the bottom again aftetefie

Lakelamonia, drone video
https://www.youtube.com/watch?v=j{6xC15HySIE

Meeting House Sink (Ferrell Property), dive exploration

https://www.youtube.com/watch?v=9NyAPM1JI

A video | made from the Meetiy House cave showing some of the conduits we discovered in
the past few yeaiislikely the most significant system of conduits directing huge amounts of
water straight toward@/akulla Springsjust to the NortkEast.

Indian Spring, dive exploration
https://www.youtube.com/watch?v=l4vgm9_F6wI

Indian Spring, dive for retrieval of dye study equipment
https://www.youtube.com/watch?v=8wEUreA ¢ w
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Chapter 3
Water Quality in the Wakulla Springs

Water Quality aWakulla Springss currently improving.

Daily water quality samples for color, specific conductance and nitrate were sampled and
analyzed for this project from 07/01/15 to 04/02/20. Wekulla SpringdPark Service
performed the daily sampling of these water samples askandrmmatch for the ignt valued at
$33,000 per year. Methodology for samplargd analysis are detailed\viakulla Spring®ark
Water: Causes and Sources Phase Il, Final RefddcGlynn, S.E. and R.E. Deyle. 2018).
Analytical results were NELAC certified. The average coleelén Wakulla Springsvas 25.1
PtCo Units, which is considered clear by the N(f@Qure3.1). The average nitrate Wakulla
Springswas 0.33 mg/L, which is slightly below the TMDL target of 0.35 m@figure 3.2).
However the specific conductance reagfmat théVNakulla Springsvere very unusual, showing
spikes of salinity in the spring that actually exceeded the Florida Statutes for potable water.
Samples were taken and analyzed from 07/G0A/B2/20. The average specific conductance
was 344 uS (Figurg.3).

Weekly chlorophylls and visibilitweresampled at the spring boil and the L well from 07/01/15
to 04/02/20 by park volunteers and analyzed by McGlynn Labs Inc. Methodology for sampling
and analysis are detailed\Makulla Spring®ark Water: Cause and Sources Phase I, Final
Report(McGlynn, S.E. and R.E. Deyle. 2018he Wakulla SpringPark Service provided a

tour boat and driver as-kind matching funds for the grant valued at $26,000 per year.
Analytical results were NELAC certifiedThe awerage total chlorophyll was 0.71 ug/L, this is
considered healthy for Florida lakes. Chlorophylls do not normally occur in springs which by
definition flow from underground (Figure 3.4).

Weekly visibility was also measured concurrently with the watelitgjusapling atWakulla

Springs Visibility is defined asanaverage of photosynthetically active radiation, spectral

radiometric and secchi visibility measurements (all in feet). The average visibMtgkulla

Springswas 19.5 feet. Florida Statutesfo t r a n s p aTheesannua} averagavialee stiall not

be reduced by more than 10% as compared to the natural background value. Annual average
values shall be based on a minimum of three samples, with each sample collected at least three
months apar{62-302.530 Table: Surface Water Quality Critgga Ever y ti me t he vi
below 18 feet this statute is violatedvdiakulla SpringgFigure 3.5).

There is seasonality to the life cycle of the plankton in lentic aquatic systemslodhes of

algaeand zooplankton are depicted in figure 3.5: Seasonality of algae blooms in surface waters,
in Wakulla Springsis a reflection of this seasonality in the sinking lakes of the Springakied
peaks in chlorophyll occurring in lake summer, coinciding withlitooms of blue and green

algae in our lakes, and clearer episodes in the early springtime coinciding with minimal algae
growth in the lakesHigure3.4).
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Wakulla Spring, True Color (07/01/15-03/19/20)
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Figure3.1. Daily true colorin platinum cobalunitsat theWakulla Springsoil, 07/01/15
04/02/20 MLI data.
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Wakulla Spring, Specific Conductance (uS)
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Figure3.4. Weeklytotal chlorophyli(corrected chlorophyll a + phaeophytin) in micrograms per
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Wakulla Spring, Visibility, 08/14/14 - 06/11/20,5/0:/»

07/21/16
Running 2/ 05/11/17 M’ﬂﬁj 07/03/19 \1/
—at70 ftVisibility o \ / ; B

70 :
60 06/04/15

2 [::; r | 1 |/

350 e

S \/ ' | 1

£40 ¥ ] 1 () ]

2 30 ?

s . J
20 |
10 \\

0 = < W oo [Ty Ty) 000 0 W =3 (=) B = B i ]
$5888 §§ 2535 S8E88
ENOHH [ N = ON NEON
TaaTS oo m o~ © NN T o
OHOSO (=T (=== -] Hogo

Visibilityasac ive-Radiati by

TS Gordon
09/04/18

Hr Michael
10/10/18

Hr Hermine
09/02/16

Figure3.5: Weekly \sibility at Wakulla Springsand average of photosynthetically active
radiation, spectral radiometric and secchi visibility measuremigihtisdata.
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Figure 3.5: Seasonality of algae blooms in surface wdbaits. from the Florida Lake
Management Society.
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Chapter 4
Factors Visibility Disruption Wakulla Springs (Weekly
Data)

This chapter extends our analyses of the relationships betwedfisibgity at Wakulla Springs
theeverchangingdepth limit of photosyntheticlgl available radiation (PAR), tannic color,
chlorophylls,salt, nitrates, turbidity and suspended solikgures3.1 through 3.1@resent the
trend lines fothose relationship®r the duration of the Phas¢hroughPhaselll studies
07/01/15i 04/02/20.

In ourPhase | study we found that whilisibility was generally greatest when tannmsre low,

there was not aimple direct inverse relaonship between visibilitynd true color. A simple

linear regression model of the effect of color on PAR depth limit, while statistically significant at
the 99% levelonly explained 10% of the observed variance in PAR depth Tt pattern
continued through the Phase Il study period which began in August20&gression model for
true color duringhe entirety of Phasesahd Ilwas more robust explaining 15%tbe observed
variance in PAR depth limit and statistically significant at the 99.99@9¢4.

Phase bnd Il revealedelationships betweerisibility and chlorophyll ameasured as corrected
chlorophyll a, phaeophytin, and the sum of the, tt@tal chbrophyll since botlthlorophylla
and phaeophytin are green and are cumulative in their optical. effect

Simple linear regreson models for each of these parametters color; turbidity; nitrate, the
chlorophyll factor ¢hlorophyllsmeasuredhn situ atWakulla Springwith a spectral radiometer
specific conductanc&Vakulla Springdlow; Spring Creek flow; Sopchoppydw; and rainfall at
Wakulla Springdased on the Phasdlland 11l datawere not statistically significanexcept of
true color whichproved to be only slightly significant, explaining only 32% of the variation in
visibility . Individual simple regression models for each individual parameter dexptatin the
variation in visibility atWakulla Springsandarestatistcally insignificant A multiple regression
analysis of théhase | data evaluating the effeatsrue color, corrected chlgpbyll a, and
phaeophytin on PAR depth limit conducted on the Phase | data did yiettstcsilly significant
modelexplained 39% of the observednance invisibility .

Our Phase llflow data set was subjected to statistical analysis using multiple regressions. A
multiple regression of th&/akulla SpringsSopchoppy and Spring Creek flowas only slightly
significant explainin®4 percent of theariability, it had a significant £ All the P values were
significant except for that of the Sopchoppy River, the major source of color\iakella
Spring$ed. This indicates that the flow dynamics betweeMth&ulla Springsand Spring

Creek flowshaveeffects on the visibilityPerhapglow data for the caves would complete the
model.

We also performed multiple regression analysis orPtieese Illiwater quality constituents.
Analysis of the variations of specific conductance, true color, nitfegeshlorophyll factor and
turbidity produced anuchmore significantoefficientof correlation. These variatdexplained
47 percent of the variability in visibility. This analysis had a very signifi@aitut thed p
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value®for specific conductance and nitrate were not significant anéthaluefor turbidity

was barely significant. The reason for this is that both conductance and nitretéodess.
Turbidity is a rather crude parametbteasuring the light scatterég particles is susceptible to
optical quenching by highly colored fluids as well as the color of the particle, because darker
particles absorb lightheUSGS and FDEP both decided to stop measuring turbgdiyngthe
reason was that most of the valuwe=re zero. | propose to measure total suspended solids to
replace turbidity and hopefully improve the correlations.

With flows responsible for 24 percent of the variability in visibility and water quality being
responsible for 47 percent that accountsatmout 71% of the variability imisibility at Wakulla
Springs The visibility problem awWakulla Springss related to flow, true color, chlorophyll and
turbidity. The turbidity atWakulla Springss really due to suspended particulates in the water
column, we have observed extended periods of particulate filled spring water associated with
flow reversal events in the aquifer. Hurricane Michael reversed the flow in the Wakulla River,
for a whole day, and kicked up a lot of sediment in the spring. HasDR@. and Kathleen
CoateqChief, Bureau of Water Resource Evaluation, NWFWMD) attrilflote to the ever
increasingeversalsaand subsequent saline episoded/akulla Springsn the spring due to sea
level rise and the lowering of head pressui@/akulla Springselative to Spring Creek. Others,
like Robet Knight (Director of the Howard T. Odum, Florida Springs Instituéjributes this to
theconsumption of the base flow, or cavernous flow, thardeound water thatomes imo the
springshedrom the north due texcessivground wateusageor over pumping.

1) High Fvaluegraph shows a case where the variability of group medages. In order to reject
the null hypothesis that the group means are equal, we riegh Bvalue.

2) A low p-value (<0.05) indicates that you can reject the null hypothesis. In other words, a
predictor that has a lowyalue is likely to be a meaningful addition to your analysis.
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Visibility vs Wakulla Spring Flow
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Chapter 5
Tracking Chlorophyll Sources

The gectralradiometric analysethat we completed during Phase | demonstrétatiprolonged

dark waterconditions atWakulla Springsaredue in part tehlorophyll a and its degradation

product, phaeophytivVater quality sampling ahespring boil and L weltluring Phase I
showedthat mostif not all, of thechlorophylland phaeophytin observed in s@ringboil is
enteringfrom the ground wateflowing through the spring verithroughout this project water
sampled in the L Well, a well installed into the top of the cathedral (adarge chamber, big
enough to fit the Notre Dame Cathedral insidlgjutst before the boil and at the boil from a boat
supplied by th&Vakulla SpringsState Park. From taldd.1 and4.2, it is evidentthat the

chl orophyl | |l evel s ar e s i MMakullaSpringemadnatetfrom t hus
the cave. Lakes in th&akulla Springbed were also sampled (Phasemd I1). They arg@reatly
enriched in chlorophylls when comparedMakulla SpringgTables4.1 and4.2). The algal

biomass in the lakes varied from 5 to 500 times the concentratidvigkolla SpringsThese

small concentrations of chlorophylls often imparted a greenish hue to the color of the water in
Wakulla Springsind decreased visibility as evidenced in observed color and spectral radiometric
measurements (see Chlorophyll Ratio discussion in €h&ppt

Dye studiesboth ours and othersaveshown thatthefour largest karst lakesn Leon County,

three of which (Lafayette, Munson and Jackson) receive about 33% of storm water from the City
of Tallahassee (Tallahassee has minimal surface water discharge of stormwater, personal
communication with Harvey Harper) and the fourth recedezgaded river water from the
Ochlocknee Rivemostly from Georgiagersonal communication with FDERMDL staff). All

of these lakes are hypereutrophic and three of them (Lafayette, Munson and Jackson, have
impaired water quality and are in various stagfesnforcement within the Florida TMDL
program.Urbanstorm wateiand sewage spills (in which the City of Tallahassee is also fined
under a consent order and South Georgia has a history of similar problems) cause thase lakes
experiencdrequentand probngedalgaeblooms including potentially harmful bluegreen algae
blooms.These lakes have been shown, by these dye traces, to be dioectbcted to the

Wakulla Springdy subterranean cavern systdrake lamonial.ake Jackson, Lake Munson,

and Upper Lke Lafayette (ULL)Recent dye studies indicate that Lake Miccosukee is
connected to the St. Marks Riseough dye studies from Bird Sink indicate that the caves in this
area can flow either to the Wakulla or St Mag8gingsheddepending on hydrological

conditions

In this chgter we present findings from algal taxonomy and environmental DNA analyses of
samplesf algae, aquatic photosynthetic organisms that contain chlorophyll, from the four
sinkhole lakes or karst lakes in tAéakulla Springeedand he L well/spring boil aWakulla
Springsthat we undertook in an effort to identify the possible sources of the chlorophyll entering
the springTable 5.1 shows the algal biomass in\Wakulla Springeed samples. The maximum

was Upper Lake Lafayette wittR.4 mg/L algal biomas¥yakulla Springsad 1000xless algal
biomass, but still had some, and one would not expect to find algae in the groundwater, where it
is perpetually dark and photosynthesis cannot take place. Most of the chlorophyll found in
WakullaSpringswas degraded so to try to replicate the optical properties of the molecule we put
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the Corrected Chlorophyll and phaeophytin together as total chlorophyll (figg6raad table
5.2)andused the spectral radiometric insitu measurement of chloltdfigure 4.7), chlorophyli
factor). Degradedhlorophyllhas the sameptical properties as undegradgdorophyll Hence
we have found that whatiscussinghe optical properties of chlorophyll it is better not to
separate degraded from undegraded afet to this a Total Chlorophylls, while for an algae
population standpoint, green phaeophytin is likely from deasnescent algae cells and not
indicative of healthy viable algae.

Furthermore, a photographic tour of the samples fidakulla Springglemonstrates that the

spring samples were not as green as the lake saamgeasther things in the watérhe samples

from the caves, while they contained sacthorophyllwere dominated by algae speciesiby
microscopic fecal pellets, occasional amphgpad wellas a mucosa like slimy globules. We

found obvious differences in the samples just by filtering them. Figure 5.1 depicts used filters
from the water in the subterranean Wakulla Caves. They show mucus like substances possibly a
fresh water spong@icture 1). Picture 2 depicts troglodyte and fecal pelletaydobitic

amphipod from Sally Ward cave, a similar specimen id@stified as a juvenile Crangonyx
grandimanud®y Dr. Thomas 8wicki a speciegndemic to the Floridan aquifgicture 3).

Picture 4 shows filter pads from the AD tunnel, particulates in the water sample (1800 ml
filtered). And picture 5 depicts the Upper Lake Lafayette Sink (50 ml filtered, mostly potentially
harmful cyanobacteria, microcystis sp), these pictures were tak&wvember 2016Kigure 5.1).

Table5.1: Algal biomass differences betwefakulla Springsand the Sinking Lakes4LI data.

Waterbody Algal Biomass Algal Biomass % Algal Biomass |Number of
Units (mg/L) (ug/L) (wet weight) Samples
Lake Cascade 0.134 134 0.000013% 8
Lake lamonia 0.259 259 0.000026% 8
Lake Jackson 0.420 420 0.000042% 10
Lake Miccosukee 0.259 259 0.000026% 7
Lake Munson 4.471 4471 0.000447%
Upper Lake Lafayette 12.372 12372 0.001237% 25
Wakulla Spring Boll 0.021] 21 0.000002% 202
Wakulla Spring L well 0.017 17 0.000002% 201

Table5.2: Chlorophyll differences betweaNakulla Springsand the Sinking Lake$/L| data.

Waterbody chla | chib | chlc | Cor Chla Phaophytin| T Chlorg % Chlorophyll 8% Phaeophyti
Units (ug/L)| (ug/L) | (ug/L)| (ug/L) (ug/L) (ug/L)

Lake Cascade 0.52] 0.49 0.96 1.74 0.1 1.8 94% 6%
Lake lamonia 421 190 0.88 2.99 2.0 5.0 60% 40%
Lake Jackson 6.26( 0.91] 1.01 4.78 3.3 8.1 59% 41%
Lake Miccosukee 3.86( 1.19] 0.53 2.96 0.5 3.5 869 149
Lake Munson 66.73 2.70( 3.63 47.24 34.9 82.1 58% 42%
Upper Lake Lafayettel 184.65 10.53 12.16 177.64 20.9] 198.4 89% 11%
Woakulla Spring Boil 0.28/ 0.16[ 0.16 0.27 0.4 0.6 43% 57%
Woakulla Spring L welll 0.23] 0.16 0.17 0.32 0.4 0.7 48% 52%
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Figure 5.1 Filtration from theWakulla Springgunnels. hese pictures were takenNiovember
2016 MLI data
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Section 5.1 Algal Taxonomic Analysis

Our twoattemps to trace the algdeom the lakes to the springgaswith an algataxonomist

and they were failureVe engage®r. AkshinthalaPrasagan expert on diatoms withe

Florida StateUniversity Departmentof Biology, whoperformed the algal taxonomic analysis of
samples collectesamples for himl recommended against tthecause his detection levels,
using traditional taxonomic techniques, was not sensitive enough fdfakella Springsvater
samples, but the project manager insisted we do this.

Dr. Akshinthala Prasapreferred technique, classical taxonomy, utilized whole water samples,

fixed with lugols, and allowed to settle to concentrate the phytophankendescribe his

analytic approach and findings héneour previous report (please see Chaptdirécking

Chlorophyll SourcesMcGlynn, S.E. and R.E. Deyle. 2018Ye collectedl-liter surfacewater

samples from the fodakesandWakulla SpringsAme 6 s si nk ho L1€1-208p | | ect ed
Lake Jackson(11-11-2018),UpperLake Lafayette sikhole (1210-2018) (LUpel, and Lake

lamonia sinkhol€11/30/2018), and two sites\atakulla Springs, the well, WSW-L

(12/13/2018) anthespring bal, by boat, WS-Boil (12/13/2018).

Dr. Prasad obtaineshtisfactory samples at all the lakes, but the sample from the bpiivgas
lacking sufficient organisms for his taxonomic analysis not from thesamples fronWakulla
Springs He requested that we usplankton neto tow behind the boalf the above the spring.

The Parkdoes not allow the us# nets in the springyr any type of fishing, thus we decided to

use the net at the L well on October 12, 2@M®&ing so allowed us to pump 160 gallons of water
through a 64micron( ¢ mlankton net to concentrate the algae. We then rinsed the residue from
thenetintoacontmerand f i xed t he .3Naallriedthe freede/thawa go | 6 s
technique, used by the FAMU researchers, where they filter a liter of sample on a 0.2 micron
filter pad and freeze it for viewing later by compound microscope.

None of these alternativechniques worked fddr. Akshinthala Prasad he prokaryotic

potentially harmful blue green algae, which we were focusing on in these study are bacteria and
are much smaller than traditional eukaryotic plankton. The lakes W#hkellla Springbed

suffersever periodic blooms of these algae and their toxins have been ddbec#skkhinthala
Prasadesults did not reflect the diversity pfokaryote and eukaryote photosynthetic plankton

we found in the Springshed. As I told the project manager, he spatyalizes in marine

plankton, which is very different from fresh water plankton, and the techniques used by the
microbiologists were much better for this study. The Analysis of the microbiological
communitiedn these waters with DNA sequencing did eeén necessitate havingvaole
organismwe actually analyzed consumed phytoplankton from the guts of carnivorous
zooplanktonDNA from degradedr senescentells andmutilated parts of organisms also
sufficed.The size of the organisms definitely wasigsue for the taxonomists, cyanobacteria

range in size from 0.5 to 40 microns. These would pass through plankton nets, which go down to
about 64 microns. The green algae are significantly larger ranging from 300 to 1000 microns and
are definitely easieptfind. FurthermoreDr. Akshinthala Prasadses a different taxonomic

system from the microbiologists, who do seem to change the names in their own system every
few months, and the species lists are too complex to conigaeefore Dr. Akshinthala
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Prasdbs findings are relatively unchalggtedd fr om t
report(McGlynn, S.E. and R.E. Deyle. 2018).

Section5.2, Environmental DNA Analysis

Drs. Thomas SawickRichard Long and soon to be one tGoaduate Studertaylee Castle, of
the Florida A&M University, Department of Biology conducted the environmental DNA
sampling andlataanalysesDNA sequencing was conducted lplecular Research LRMR
DNA), from Shallowater, €xas Again, the methods are detailed in @tea 5, Tracking
Chlorophyll(SourcesMcGlynn, S.E. and R.E. Deyle. 2018).

As with Dr. Prasadbés analysis there is a | ot
these two data sets. But for this study we are focusing ceuttegyotes (mainlyhe green algae)
andprokaryotesthe cyanobacteria tduegreen algae. These are aquatic photosynthetic
organisms and the bluegreen algaebaeteriaBlue green algae blooms are fairly common in
the lakes of th&Vakulla Springeed. Upper Lake Lafayet@nd Lake Munson are the worst,
though blue green algae blooms occur in the other waterbodies too. Bluaigiaesare
symptoms of hyper eutrophication, or impairedevajuality. Almost all the lads of the
Wakulla Springked are impaired for waterqualdyn d vi ol at e Fl ori dads Nun
Criteria, particularly fophosphorus concentrations. Bleebacteria fix atmospheric nitrogen and
thrive in a high phosphorus environment. Tallahassee, dominates the populatiowekthia
Springded and most ohe karst lakes in the Springshed receive drainage from developed areas
in Tallahassee. Other areas in the Springshed do not contain significant populations and the lakes
lack bluegreen algae bloono the presence of bluegreen algae, in appreciable doatemms is
indicative of the urban lakes of tN¢akulla Springked of which weheir flow to Wakulla
Springswith dye tracers, tracked chlorophyll concentrations in both and sampled the following
locations for this DNA analysis

KWB K-well, conduit (sampled 12/14/18)

BWB B-well, conduit(sampled 12/14/1)3

DWB D-well, conduit(sampled 12/14/18

CWB C-well, conduit(sampled 12/14/13

LWB L-well, conduit at boilsampled 12/13/18);

WSB Wakulla S. Boil spring(sampled 12/13/18);

LJB Lake Jacksarsinkhole lakg(sampled 11/11/18);

LMB Lake Munson sinkhole lakgsampled 11/21/18);

FSBUpper Lake Lafayettesinkhole lakgsampled 11/10/18);

And LIB Lake lamonia sinkhole lakgsampled 11/30/18).
Bluegreen algae daot originate in the subrranean cawe They spawn dense bloosasd
flourish inimpaired still, shallow, stagnant surface waters likenyygereutrophic urban lakes in
theWakulla Springbed Thee lakes often hawpen sinkhols, wherethe bluegreen algae enter
the aquifer with negligible teatmentand flow througtthe subterranearonduits many already
mappedio Wakulla SpringsAll the lakes included in this stuthave open sinkholebave had
these sinks linkedith dye studieso Wakulla SpringsThe results of these dye studies indicat
direct conduit flowby virtue ofthe high velocity of travel timeassociated with the dye study in
conduit flow(Section2D, Water QualityDye Studiesin this text)
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The DNA analysis of the algae in tiiéakulla Springsamples is depicted aslandrogramthe
first dendrogram depictbe eukaryotegincluding thegreen algaeand thesecond dendrogram
shows theprokaryotegbluegreen alggeBoth dendrogram atia Figure 5.3 The eukaryotes
dendrogranshows that th&/SB (boil) is most closely dated to the LWHthe L well, near the
boil under the lodgeand then both these are most closely related to the GNEBC tunnel)

Next come the other wells and the group of lakes follow, but I(M#e Munsonand FMB
(Lake Lafayettepre more closely tated to the WSB/LWRWakulla Springsthan LIB (Lake
lamonia)and LJB(Lake Jackson)lhe two groups have a similarity of 56%he prokaryotes
have three groups more closely clustered and distinct with the lakes and the tunnels grouped and
separated. Theris a 50% similarity between grougsis statistical program splits the samples
into three different classes based on the Agglomeration method (an unweighigapgair
average)The dotted line on the main dendrogram is the degree of similarity betinegroups
(figure 5.3).

The numbesin thecolor-codedcells of the Heatmaps a@perational Taxonomic Utd (OTUS)

for thatsample based qoredefined gene sequenc&ble abundance of similar or matching gene
sequences, OTUs were assigned for each sample data library. OTUs are not the same as
individual organisms, but are simileounts butsome organisms may contain multiple copies of
the same OTU sequendeukaryok or green algaedatmapsre in tables 5.3 and 5.4. The
prokaryote, bluegreen algae or cyanobactegatimapsre in table 5.5.

Several species @fesh water photosynthetiduegreen algae occur all the samplest
substantial numbegasOTUs), in thesprings, lakes and conduif&his indicates thahese
chlorophyllscontaining aquatic algae are in all four major sinkhole lakes and are al&kirla
Springsand probably came from any of these laKédsese were:

Cyanobacterium spp.

Cyanothece spp.

Prochlorococcus spp.

Synechococcus spp.

rwnE

Several species ofixed fresh and marine photosynthejreen algaeat substantial numbers of
OTUs,occurred in all the samples, springs, lakes and con@adgype indicts a potentially
toxic species)This indicates thahese chlorophyllsontaining aquatic algae are in all four
major sinkhole lakes and are alsdffakulla Springsaand probabt came from any of these lakes.
These were:

Asterionella

Chrysosphaera

Dinophysis

Guillardia

Heterosigma

Nannoclhoropsis

Ochromonas

Rhodomonas

Stephanodiscus

0. Thalassiosira

BHOONOOA~WNE
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The potentially toxidluegreen nuisance algadéicrocystis sppwasalso found in all samples,
highest in Lake Munsoripwer in the springinterestingly, the potentially toxic diatom,
Nitzschiaandunicellular flagellatealgaePelagomonawerebothfound at highest concentrations

at thespringand associated L well. Both are marine species, indicatcannection with the

sea, as as we saw Bection 2Fof this text Water Quality, Salinity Bpodes the connection

with the Gulf of Mexico is subterranean, coupled with low flows at Lost Creek and flow reversal
at Spring Creek and exacerbated by sea level rise (Davis and Verdi, 2014).

The following species occurred only in one lakes and thgdeierns excludedY his indicates
thatthese chlorophyllsontaining aquatic algae found only in one of the lakes was traced
directly toWakulla Springs

1. Cyanoptychenly occurred in Lake Jackson and the Boil
2. Nitzschiaoccurredonly in Upper Lakd afayette and the Boill
3. Pelagomonasccurred only in Lake Jackson and the Boil
4. Plagioselmisoccurred only in Lake Munson and the Boil
5. Dinophysis norvegicaccurred only in Upper Lake Lafayette and the Boil
Eukaryotic Species, including Green Algae, 2018 Similarity Prokaryotes, Bluegreen Algae- Species 2018 Dendrogram
KWB LIB
DWB L FSB l—
BWB LMB
LWB — LB
WSB — DWB
LIB KWB
UB |_ CWE }
LMB LWB
FSB WSsB li
0.7 0.87 0.77 0.67 0.57 047 092 082 072 062 052 042 032
Jaccard's Similarity Jaccard's Similarity

Figure5.3J accar dbés Si nhedoted ling oythe dendrdgnars iemeserdghe
level of similarity between 2 of the three group§% for Eukaryotes and 50% for Prokaryotes
Sawicki et al data.
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Table 5.3 EukaryoteHeatmapsred lettering for potentially toxic specié€3perational
Taxonomic Units (OTUs)Sawicki et al data.

Species FSB LIB LMB LIB WSB LWB BWB CWB DWB KWB
Aglaothamnion halliae
Ankylochrysis lutea
Antithamnionella spirographidis
Asterionella ralfsii
Chrysochromulina sp.
Chrysosphaera sp.

Corethron pennatum
Coscinodiscus radiatus
Cryptoglena pigra

Cryptomonas pyrenoidifera
Cyanoptyche gloeocystis
Cymatopleura solea

Cymbella subturgidula
Dinophysis norvegica
Dinophysis sp.

Discoplastis euglena spathirhyncha
Euglena cantabrica

Euglena longa

Euglenaformis euglena proxima
Euptilota formosissima

Fucus vesiculosus

Georgiella confluens

Guillardia theta

Haslea ostrearia

Heterosigma akashiwo

Melosira varians

Mesopedinella arctica
Monomorphina pyrum
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Table 5.4 EukaryoteHeatmapgontinued red lettering for potentially toxic speci€3perational
Taxonomic Unis (OTUs)Sawicki et al data.

Species FSB LIB LMB LIB WSB LWB BWB CWB DWB KWB
Nannochloropsis sp.

Neosiphonia polysiphonia harveyi
Nitzschia sp.

Ochromonas distigma

Odontella sinensis

Paralemanea annulata

Paulinella chromatophora
Pavlova sp.

Paulinella chromatophora
Phacus euglena limnophila
Phacus similis

Phaeodactylum tricornutum
Phalacroma dinophysis mitra
Plagioselmis sp.

Porphyra purpurea

Ptilophora subcostata

Pylaiella pilayella littoralis
Rhodomonas salina
Sciurothamnion sp.
Stephanodiscus minutulus
Strombomonas acuminata
Teleaulax amphioxeia
Thalassiosira eccentrica marine
Thalassiosira pseudonana
Thalassiosira sp. 18.1 16.4
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Table 5.5:ProkaryoteHeatmapsred lettering for potentialljoxic speciesOperational
Taxonomic Unis (OTUs) Sawicki et al data.

ICyanobacteria- Species
Chlorogloea microcystoides
Chroococcidiopsis spp.
Chroococcus spp.
Coelomoron pusillum
Cuspidothrix aphanizomenon issatschenkoi
Cyanobacterium spp.
Cyanobium sp.
Cyanothece sp.
Cyanothece spp.
Dermocarpa sp.
Dolichospermum circinale
Dolichospermum planctonicum
Geitlerinema splendidum
Geobacter spp.
Gloeobacter spp.
Leptolyngbya foveolarum
Leptolyngbya sp.
Leptolyngbya spp.
Limnothrix spp.
Merismopedia spp.
Microcystis spp.
Oscillatoria sp.
Phormidium sp.
Planktothrix agardhii
Plectonema spp.
Plectonema spp.
Pleurocapsa spp.
Prochlorococcus sp.
Prochlorococcus spp.
Pseudanabaena sp.
Synechococcus sp.
Synechococcus spp.
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Appendix 1A
Wakulla Springs Dark Water: Causesand Sources Phases ||
Support Data Generated for this Report

This project was completed for the Wakulla Springs Alliance by McGlynn Laboratories, Inc.
with financial assistance provided by the Fish and Wildlife Foundation of Florida, Inc. through
the Protect Florida Springs Tag Grant Program, project PFS #i&%IThe analytical results
contained within this report meet alational Environmental Laboratory Accreditation Program
(NELAP) requirements for parameters for which NELAP accreditation is required or available.
Any deviations from NELAP requirements are naitethis report. Dr. Sean E. McGlynn
(Laboratory Managérand Kathleen A. McGlynn (Quality Assurance Officer) implemented the
sampling program and laboratory analysis of the environmental parameters addressed in this
report, concerning the authenticityeprsion, limits of detection and accuracy of the data, except
for the taxonomy and environmental DNA analysis which were run under the auspices of Dr.
Akshinthala Prasad of Florida State University and Drs. Thomas Sawicki, Richard Long and
Graduate Studemtaylee Castle, of the Florida A&M University, Department of Biology who
are responsible for the authenticity, precision, limits of detection and accuracy of the data in
Chapterb.
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Florida
HEALTH

State of Florida

Department of Health, Bureau of Public Health Laboratories
This is to certify that

E81676

MCGLYNN LABORATORIES, INC.
568 BEVERLY COURT
TALLAHASSEE, FL 32301

has complied with Florida Administrative Code 64E-1,
for the examination of environmental samples in the following categories

NON-POTABLE WATER - GENERAL CHEMISTRY

Continued certification is contingent upon successful on-going compliance with the NELAC Standards and FAC Rule 64E-1
regulations. Specific methods and analytes certified are cited on the Laboratory Scope of Accreditation for this laboratory and
are on file at the Bureau of Public Health Laboratories, P. O. Box 210, Jacksonville, Florida 32231. Clients and customers are

urged to verify with this agency the laboratory's certification status in Florida for particular methods and analytes.

Date Issued: July 01, 2020  Expiration Date: June 30, 2021
i

Patty A. Lewandowski, MBA, MT(ASCP)
Chief Bureau of Public Health Laboratories
DH Form 1697, 7/04
NON-TRANSFERABLE E81676-40-07/01/2020
Supersedes all previously issued certificates

Figure Al: NELAP certification for McGlynn Laboratories Inc.
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Ron DeSantis ﬁ !HOI”‘ .

Governor HEALﬁ-lI
Laboratory Scope of Accreditation Pagerd.  of 4
Attachment to Certificate #: E81676-40, expiration date June 30, 2021. This listing of accredited
analytes should be used only when associated with a valid certificate.
State Laboratory ID: E81676 EPA Lab Code: FL00153 (850) 570-1476
E81676

McGlynn Laboratories, Inc.
568 Beverly Court
Tallahassee, FL. 32301

Matr| Non-Potable Water
Certification
Analyte Method/Tech Category Type Effective Date
Alkalinity as CaCO3 EPA 310.1 General Chemistry NELAP 1/12/2015
Alkalinity as CaCO3 SM2320B General Chemistry NELAP 1/12/2015
Ammonia as N EPA 350.3 General Chemistry NELAP 2/17/2020
Ammonia as N SM 4500-NH3 D (19th, General Chemistry NELAP 2/17/2020
20th, 21st EA.YISE
Biochemical oxygen demand SM 5210 B General Chemistry NELAP 1/22/2015
Chloride EPA 325.3 General Chemistry NELAP 1/12/2015
Chloride SM 4500-CI” C General Chemistry NELAP 1/12/2015
Chlorophylls SM 10200 H General Chemistry NELAP 9/11/2001
Color SM2120C General Chemistry NELAP 5/24/2013
Kjeldahl nitrogen - total EPA 351.4 General Chemistry NELAP 4/8/2015
Kjeldahl nitrogen - total SM 4500-NH3 D (19th, General Chemistry NELAP 4/8/2015
20th, 215t Ed.yISE

Nitrate SM 4500-NO3 E General Chemistry NELAP 5/24/2013
Nitrate as N EPA 353.3 General Chemistry NELAP 8/15/2003
Nitrite SM 4500-NO2-B General Chemistry 2/20/2020
Nitrite as N EPA 354.1 General Chemistry # 2/20/2020
Organic nitrogen TKN minus AMMONIA General Chemistry NELAP 6/14/2004
Orthophosphate as P EPA 365.2 General Chemistry NELAP 12/4/2014
Orthophosphate as P SM 4500-P E General Chemistry NELAP 12/4/2014
Phosphorus, total EPA 365.2 General Chemistry NELAP 12/4/2014
Phosphorus, total SM 4500-P E General Chemistry NELAP 12/4/2014
Residue-filterable (TDS) EPA 160.1 General Chemistry NELAP 5/25/2004
Residue-filterable (TDS) SM 2540 C General Chemistry NELAP 5/24/2013
Residue-nonfilterable (TSS) SM 2540 D General Chemistry NELAP 5/24/2013

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/1/2020 Expiration Date: 6/30/2021

Figure A2 NELAP scope of accreditation for McGlynn Laboratories Inc.
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Table Al:Wakulla $ring Datg page 1with Method Detection Limi{MDL) and Practical
Quantitation Limit (PQL)

parametgr SpCond | Salinity | Color | Trichromatic Chlorophylls (SM10200H)|Monochromatic Chlorophylls | Nitrate
Method EPA EPA EPA algal Corrected ~ (SM10200H)| EPA
Method 120 120.1 | 110.2] biomass chla chlb chlc Chla Phaophytin | 353.3
MDL 3 0.05 0.1 0.007 0.05 0.05 0.05 0.05 0.05 0.005
PQL 16 0.25 0.5 0.035 0.25 0.25 0.25 0.25 0.25 0.025
Units usS usS PT/CU mg/L ug/L ug/L ug/L ug/lL ug/L mg/L
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L
WS P 01/01/18 9:00 356 0.11 0.9 0.375
WS P 01/02/18 9:00 361 0.11 0.2 0.313
WS P 01/03/18 9:00 349 0.11 <0.1 0.338
WS P 01/04/18 9:00 348 0.11 0.9 0.329
WS P 01/05/18 9:00 345 0.11 <0.1 0.290
WS P 01/06/18 9:00 340 0.10 2.3 0.325
WS B 01/07/18 13:00 653 0.29 3.0 <0.007 0.15 <0.05 0.14 0.27 <0.05 0.375
WS P 01/07/18 9:00 349 0.11 1.2 0.326
WSW L 01/07/18 15:15 561 0.23 2.0 <0.007 <0.05 <0.05 <0.05 0.53 <0.05 0.237
WS P 01/08/18 9:00 351 0.11 1.6 0.321
WS P 01/09/18 9:00 354 0.11 1.6 0.329
WS P 01/10/18 9:00 376 0.12 1.6 0.277
WS B 01/11/18 11:15 402 0.14 3.0 <0.007 <0.05 0.09 0.23 <0.05 0.09 0.300
WS P 01/11/18 9:00 391 0.13 9.4 0.448
WSW L 01/11/18 11:35 407 0.14 59 <0.007 0.13 <0.05 0.12 <0.05 <0.05 0.294
SCD 01/12/18 16:00 49715 32.00 9.4 0.200 2.98 <0.05 0.58 3.47 <0.05
WS P 01/12/18 9:00 358 0.11 14.8 0.428
WS P 01/13/18 9:00 409 0.14 7.3 0.259
WS P 01/14/18 9:00 228 0.03 1.6
WS P 01/15/18 9:00 426 0.15 5.5 0.115
WS P 01/16/18 9:00 413 0.15 9.4 0.394
WS P 01/17/18 9:00 429 0.16 10.1 0.123
SCD 01/18/18 14:08 49715 32.00 11.2 0.208 3.10 <0.05 0.56 3.20 <0.05
WS B 01/18/18 13:13 413 0.15 5.9 <0.007 0.07 <0.05 <0.05 <0.05 0.36 0.415
WS P 01/18/18 9:00 417 0.15 2.7 0.462
WSW L 01/18/18 14:00 426 0.15 8.0 <0.007 0.07 <0.05 0.13 0.45 <0.05
WS P 01/19/18 9:00 402 0.14 4.1 0.290
WS P 01/20/18 9:00 401 0.14 3.0 0.296
WS P 01/20/18 9:00 401 0.14 6.9 0.422
WS P 01/21/18 9:00 402 0.14 4.1 0.381
WS P 01/22/18 9:00 408 0.14 3.7 0.381
WS P 01/23/18 9:00 420 0.15 5.5 0.394
WS P 01/24/18 9:00 436 0.16 2.7 0.455
SCD 01/25/18 12:50 49715 32.00 8.4 0.062 0.93 <0.05 <0.05 0.80 0.32
WS B 01/25/18 11:15 432 0.16 6.9 <0.007 <0.05 <0.05 <0.05 <0.05 <0.05 0.223
WS P 01/25/18 9:00 433 0.16 10.1 0.446
WSW L 01/25/18 12:00 457 0.17 9.4 <0.007 <0.05 <0.05 <0.05 <0.05 <0.05 0.354
WS P 01/26/18 9:00 425 0.15 4.1 0.435
WS P 01/27/18 9:00 457 0.17 5.9 0.437
WS P 01/28/18 9:00 460 0.17 5.5 0.381
WS P 01/29/18 9:00 474 0.18 5.2 0.455
WS P 01/30/18 9:00 485 0.19 10.5 0.469
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Algal
Station Date Time | SpCond | Salinity | Color biorr?ass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L
WS P 01/31/18 9:00 489 0.19 3.4 0.442
WS B 02/01/18 11:08 515 0.21 5.2 <0.007 0.04 0.36 <0.05 0.30 <0.05 0.489
WS P 02/01/18 9:00 503 0.20 4.4 0.482
WSW L 02/01/18 11:40 554 0.23 7.3 <0.007 0.15 0.48 <0.05 0.59 <0.05 0.349
WS P 02/02/18 9:00 504 0.20 5.9 0.487
WS P 02/03/18 9:00 501 0.20 5.2 0.519
WS P 02/04/18 9:00 490 0.19 2.3 0.464
Horn Spring 02/05/18 12:30 326 0.09 6.6 0.112 1.67 0.71 <0.05 4.81 <0.05 0.184
WS P 02/05/18 9:00 517 0.21 2.3 0.491
SCD 02/06/18 11:00 45059 29.00 6.9 0.024 0.36 <0.05 <0.05 <0.05 0.75
WS P 02/06/18 9:00 489 0.19 2.0 0.475
WS P 02/07/18 9:00 520 0.21 2.0 0.527
WS B 02/08/18 11:15 missing | missing 5.5 0.017 0.26 0.80 <0.05 0.74 <0.05 0.379
WS P 02/08/18 9:00 523 0.21 2.3 0.487
WSW L 02/08/18 11:40 602 0.26 3.0 0.021 0.31 0.08 <0.05 0.74 <0.05 0.428
WS P 02/09/18 9:00 506 0.20 2.0 0.417
WS P 02/10/18 9:00 519 0.21 2.3 0.405
WS P 02/11/18 9:00 528 0.21 4.4 0.462
WS P 02/12/18 9:00 524 0.21 5.9 0.453
WS P 02/13/18 9:00 537 0.22 5.9 0.435
WS P 02/14/18 9:00 552 0.23 4.8 0.437
WS B 02/15/18 11:11 588 0.25 7.6 0.018 0.26 <0.05 0.10 0.45 <0.05 0.369
WS P 02/15/18 9:00 579 0.25 5.9 0.405
WSW L 02/15/18 11:38 606 0.26 7.6 0.008 0.12 0.06 <0.05 0.15 <0.05 0.336
WS P 02/16/18 9:00 628 0.27 7.3 0.367
WS P 02/17/18 9:00 641 0.28 10.1 0.374
WS P 02/18/18 9:00 710 0.32 15.5 0.346
WS P 02/19/18 9:00 702 0.32 6.6 0.376
WS P 02/20/18 9:00 678 0.30 7.6 0.332
WS P 02/21/18 9:00 604 0.26 9.8 0.355
WS B 02/22/18 11:15 593 0.25 155 0.017 0.25 <0.05 0.06 <0.05 0.31 0.385
WS P 02/22/18 9:00 570 0.24 17.2 0.257
WSW L 02/22/18 12:00 580 0.25 14.4 0.034 0.50 0.09 0.00 0.45 <0.05 0.386
SCD 02/23/18 14:50 43507 28.00 22.2 0.276 4.12 <0.05 0.68 1.07 4.54
WS P 02/23/18 9:00 537 0.22 12.3 0.367
WS P 02/25/18 9:00 475 0.18 20.1 0.360
WS P 02/26/18 9:00 426 0.15 9.4 0.376
WS P 02/28/18 9:00 421 0.15 4.1 0.388
WS P 03/01/18 9:00 416 0.15 30.8 0.308
SCD 03/02/18 12:00 38852 25.00 17.2 0.487 7.27 <0.05 1.90 6.34 1.13
WS B 03/02/18 11:15 445 0.17 29.3 <0.007 0.02 0.23 <0.05 <0.05 <0.05 0.334
WS P 03/02/18 9:00 405 0.14 18.7 0.210
WS P 03/02/18 9:00 406 0.14 29.7 0.276
WSW L 03/02/18 11:42 474 0.18 375 0.026 0.39 <0.05 <0.05 1.04 <0.05 0.266
WS P 03/03/18 9:00 398 0.14 32.5 0.362
WS P 03/04/18 9:00 379 0.13 25.8 0.416
WS P 03/05/18 9:00 369 0.12 25.1 0.383
WS P 03/06/18 9:00 359 0.11 24.7 0.400
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

TableAl: Wakulla $ring Datg page 3

Algal
Station Date Time | SpCond | Salinity | Color biomgass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L
WS P 03/07/18 9:00 339 0.10 20.1 0.374
SCD 03/08/18 12:00 26438 17.00 46.4 0.826 12.33 0.20 1.10 9.79 4.23
WS B 03/08/18 11:15 345 0.11 20.1 0.029 0.43 0.08 0.35 0.89 <0.05 0.369
WS P 03/08/18 9:00 338 0.10 22.9 0.367
WSW L 03/08/18 11:45 337 0.10 25.4 0.016 0.24 0.19 0.24 0.45 <0.05 0.325
WS P 03/09/18 9:00 333 0.10 19.4 0.416
WS P 03/10/18 9:00 335 0.10 21.2 0.329
WS P 03/11/18 9:00 325 0.09 19.7 0.316
WS P 03/13/18 9:00 349 0.11 25.4 0.344
WS P 03/14/18 9:00 350 0.11 24.4 0.295
WS P 03/15/18 9:00 348 0.11 18.0 0.360
WS P 03/16/18 9:00 351 0.11 16.5 0.334
WS P 03/16/18 9:00 350 0.11 17.6 0.381
WS P 03/17/18 9:00 353 0.11 19.7 0.353
SCD 03/18/18 11:45 41956 27.00 23.6 0.060 0.90 0.17 <0.05 0.53 1.15
WS B 03/18/18 11:00 358 0.11 20.4 0.024 0.35 0.39 <0.05 <0.05 0.62 0.330
WS P 03/18/18 9:00 360 0.11 215 0.381
WSW L 03/18/18 11:03 362 0.12 25.4 <0.007 0.05 0.23 <0.05 <0.05 0.56 0.311
WS P 03/19/18 9:00 363 0.12 20.1 0.350
WS P 03/20/18 9:00 371 0.12 20.1 0.346
WS P 03/22/18 9:00 383 0.13 219 0.378
WS P 03/22/18 9:00 missing | missing | 22.6 0.365
SCD 03/23/18 16:00 20230 13.00 78.4 0.031 0.46 <0.05 <0.05 0.27 0.85
WS B 03/23/18 11:00 399 0.14 21.9 0.021 0.31 0.11 <0.05 0.15 0.47 0.365
WS P 03/23/18 9:00 362 0.12 15.1 0.423
WSW L 03/23/18 11:30 439 0.16 26.9 0.008 0.12 0.07 <0.05 0.15 0.06 0.253
WS P 03/24/18 9:00 327 0.09 14.8 0.439
WS P 03/24/18 9:00 494 0.19 15.8 0.344
WS P 03/25/18 9:00 318 0.09 9.4 0.491
WS P 03/26/18 9:00 306 0.08 11.2 0.444
WS P 03/28/18 9:00 299 0.08 22.6 0.441
SCD 03/29/18 12:00 14023 9.00 205.0 0.096 1.43 0.69 0.01 2.67 <0.05
WS B 03/29/18 | 11:00 316 0.09 35.7 0.026 0.38 0.77 0.24 0.59 <0.05 0.182
WS P 03/29/18 9:00 450 0.17 28.6 0.297
WSW L 03/29/18 | 1145 293 0.07 53.5 0.019 0.29 0.42 <0.05 <0.05 0.52 0.115
WS P 03/30/18 9:00 282 0.07 39.3 0.225
WS P 03/31/18 9:00 294 0.07 37.9 0.136
WS P 04/01/18 9:00 296 0.08 36.5 0.351
WS P 04/02/18 9:00 294 0.07 29.0 0.308
WS P 04/03/18 9:00 299 0.08 26.9 0.369
WS P 04/04/18 9:00 300 0.08 27.6 0.449
WS B 04/05/18 11:19 309 0.08 38.6 0.008 0.11 0.14 0.17 <0.05 <0.05
WS P 04/05/18 9:00 304 0.08 18.0 0.383
WSW L 04/05/18 11:42 300 0.08 429 0.045 0.67 0.34 <0.05 1.19 <0.05 0.101
WS P 04/06/18 9:00 303 0.08 18.3 0.320
WS P 04/07/18 9:00 311 0.08 14.0 0.370
SCD 04/08/18 11:50 10920 7.00 88.0 0.081 121 0.50 0.83 1.87 <0.05
WS P 04/08/18 9:00 307 0.08 14.4 0.380
WS P 04/09/18 9:00 311 0.08 16.5 0.359
WS P 04/10/18 9:00 306 0.08 14.0 0.381
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

TableAl: Wakulla $ring Datg page 4

Algal
Station Date Time | SpCond | Salinity | Color biomgass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L
WS P 04/11/18 9:00 306 0.08 13.0 0.327
SCD 04/12/18 12:40 9368 6.00 70.6 0.075 112 0.22 0.26 0.53 0.77
WS B 04/12/18 11:22 314 0.09 14.4 0.012 0.18 0.11 0.16 0.15 0.47 0.211
WS P 04/12/18 9:00 312 0.09 13.0 0.385
WSW L 04/12/18 12:10 328 0.09 215 0.010 0.15 0.48 <0.05 <0.05 <0.05 0.181
WS P 04/13/18 9:00 309 0.08 8.4 0.359
WS P 04/14/18 9:00 308 0.08 4.1 0.392
WS P 04/15/18 9:00 312 0.09 5.2 0.364
WS P 04/16/18 9:00 311 0.08 6.6 0.450
WS P 04/17/18 9:00 315 0.09 5.5 0.402
WS P 04/18/18 9:00 310 0.08 4.4 0.432
WS P 04/19/18 9:00 314 0.09 9.8 0.424
WS B 04/20/18 10:40 321 0.09 8.7 <0.007 0.07 <0.05 0.13 <0.05 <0.05 0.208
WS P 04/20/18 9:00 313 0.09 10.8 0.418
WSW L 04/20/18 11:10 322 0.09 11.9 <0.007 0.06 0.07 0.08 0.15 <0.05 0.141
WS P 04/21/18 9:00 314 0.09 9.4 0.424
WS P 04/22/18 9:00 313 0.09 5.9 0.331
WS P 04/23/18 9:00 315 0.09 10.1 0.446
SCD 04/24/18 14:00 9200 5.42 80.6 0.067 1.00 0.27 0.28 0.53 <0.05 0.133
WS P 04/24/18 9:00 315 0.09 8.4 0.344
WS P 04/25/18 9:00 312 0.09 2.3 0.377
WS B 04/26/18 11:30 333 0.10 4.4 0.011 0.17 0.20 0.39 0.00 0.30 0.206
WSW L 04/26/18 12:10 320 0.09 12.6 <0.007 0.04 0.29 0.14 0.00 0.00 0.306
WS P 04/27/18 9:30 317 0.09 <0.1 0.483
WS P 04/28/18 9:30 313 0.09 8.4 0.427
SCD 04/29/18 11:30 6786 3.97 73.4 0.059 0.88 0.35 0.05 0.80 <0.05 0.120
WS P 04/29/18 9:30 323 0.09 18.3 0.509
WS P 04/30/18 9:30 318 0.09 4.8 0.417
WS P 05/01/18 9:30 317 0.09 3.4 0.512
WS P 05/02/18 9:30 314 0.09 3.4 0.422
WS P 05/03/18 9:30 312 0.09 23 0.460
WS B 05/04/18 13:15 313 0.09 10.8 0.023 0.34 <0.05 0.13 0.89 <0.05 0.292
WS P 05/04/18 9:30 317 0.09 2.0 0.472
Indian Spring 05/05/18 14:00 300 0.08 13.7 0.034 0.50 <0.05 0.09 1.34 <0.05 0.377
WSW L 05/05/18 15:30 309 0.08 13.0 0.019 <0.05 <0.05 0.44 0.59 <0.05 0.254
WS P 05/06/18 9:30 309 0.08 4.4 0.468
WS P 05/07/18 9:30 313 0.09 9.4 0.329
WS P 05/08/18 9:30 311 0.08 6.6 0.496
WS P 05/09/18 9:30 312 0.09 7.3 0.422
SCD 05/10/18 12:00 6171 3.60 45.0 0.612 9.13 <0.05 <0.05 2.23 10.75
WS B 05/10/18 11:20 315 0.09 10.8 0.015 <0.05 <0.05 0.61 <0.05 1.44 0.265
WS P 05/10/18 9:00 308 0.08 4.8 0.405
WSW L 05/10/18 11:45 312 0.09 13.0 0.050 0.75 0.15 0.36 <0.05 1.44 0.164
WS P 05/11/18 9:00 311 0.08 6.9 0.394
WS P 05/12/18 9:00 309 0.08 4.1 0.512
WS P 05/13/18 9:00 307 0.08 6.9 0.498
WS P 05/14/18 9:00 306 0.08 5.5 0.448
WS P 05/15/18 9:00 302 0.08 2.3 0.466
WS P 05/16/18 9:00 306 0.08 4.4 0.387
WS P 05/17/18 9:00 306 0.08 2.3 0.383
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

TableAl: Wakulla $ring Datg page 5

Algal
Station Date Time | SpCond | Salinity | Color biomgass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L
WS B 05/18/18 14:45 308 0.08 9.4 <0.007 0.02 <0.05 <0.05 0.30 0.12
WS P 05/18/18 9:00 305 0.08 3.7 0.354
WSW L 05/18/18 15:45 306 0.08 9.8 0.028 0.42 0.30 0.41 <0.05 2.15 0.136
WS P 05/19/18 9:00 306 0.08 3.4 0.400
WS P 05/20/18 9:00 311 0.08 3.0 0.238
WS P 05/21/18 9:00 307 0.08 4.8 0.322
WS P 05/22/18 9:00 302 0.08 4.8 0.115
Indian Spring 05/23/18 17:00 38852 25.00 33.6 0.491 7.33 0.78 2.07 7.21 <0.05
WS P 05/23/18 9:00 301 0.08 2.3
WS B 05/24/18 11:15 564 0.24 3.7 0.015 <0.05 <0.05 0.21 <0.05 <0.05
WS P 05/24/18 9:00 304 0.08 2.0
WSW L 05/24/18 11:40 758 0.35 3.7 0.011 0.16 <0.05 1.83 <0.05 <0.05
WS P 05/25/18 9:00 319 0.09 4.8
WS P 05/26/18 9:00 308 0.08 <0.1
WS P 05/27/18 9:00 309 0.08 2.0
WS P 05/28/18 9:00 308 0.08 34.3 0.157
WS P 05/29/18 9:00 304 0.08 55 0.207
WS P 05/30/18 9:00 305 0.08 9.8 0.134
WS B 05/31/18 11:15 312 0.09 0.5 0.008 <0.05 <0.05 0.24 0.30 <0.05 0.266
WS P 05/31/18 9:00 307 0.08 3.0 0.134
WS P 05/31/18 9:00 312 0.09 4.8
WSW L 05/31/18 12:10 309 0.08 1.2 <0.007 0.04 0.32 <0.05 0.15 <0.05
WS P 06/01/18 9:00 305 0.08 2.0 0.220
WS P 06/02/18 9:00 309 0.08 2.7 0.119
WS P 06/03/18 9:00 311 0.08 9.1 0.240
WS P 06/04/18 9:00 305 0.08 3.0 0.428
WSW L 06/04/18 11:50 295 0.08 30.8 0.009 0.13 <0.05 0.12 3.26 <0.05
SCD 06/05/18 11:00 7816 5.00 280.1 0.017 0.25 <0.05 0.29 1.34 <0.05
WS P 06/05/18 9:00 305 0.08 6.9 0.386
WS P 06/06/18 9:00 305 0.08 13.0 0.186
WS B 06/07/18 11:30 293 0.07 28.6 0.257 3.83 <0.05 <0.05 1.04 4.46
WS P 06/07/18 9:00 303 0.08 20.1 0.144
WSW L 06/07/18 12:00 294 0.07 343 <0.007 0.01 <0.05 0.18 0.15 <0.05
WS P 06/08/18 9:00 301 0.08 69.9 0.347
WS P 06/09/18 9:00 296 0.08 29.3 0.391
WS P 06/10/18 9:00 298 0.08 29.7 0.345
WS P 06/11/18 9:00 298 0.08 29.3 0.331
WS P 06/12/18 9:00 303 0.08 41.8 0.227
WS P 06/13/18 9:00 302 0.08 315 0.274
SCD 06/14/18 12:20 4183 2.41 129.6 0.059 0.88 0.33 0.30 1.34 <0.05
WS B 06/14/18 10:20 311 0.08 32.2 0.012 0.18 0.11 0.16 0.74 <0.05
WS P 06/14/18 9:00 302 0.08 27.6 0.352
WS P 06/15/18 9:00 302 0.08 26.1 0.380
WS P 06/16/18 9:00 304 0.08 22.2 0.311
WS P 06/17/18 9:00 305 0.08 22.6 0.373
WS P 06/18/18 9:00 305 0.08 22.2 0.398
SCD 06/21/18 12:15 7404 4.34 163.8 0.063 0.94 <0.05 <0.05 1.34 <0.05
WS B 06/21/18 11:15 310 0.08 64.2 0.043 0.64 <0.05 <0.05 1.19 <0.05
WSW L 06/21/18 11:35 304 0.08 22.6 0.010 0.14 <0.05 <0.05 0.45 <0.05
WS P 06/22/18 9:00 305 0.08 6.9 0.421
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

TableAl: Wakulla $ring Datg page 6

Algal
Station Date Time | SpCond | Salinity | Color biomgass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L
WS P 06/23/18 9:00 307 0.08 13.0 0.401
WS P 06/24/18 9:00 304 0.08 6.9 0.447
WS P 06/25/18 9:00 306 0.08 19.4 0.162
WS P 06/26/18 9:00 301 0.08 16.9 0.183
WS P 06/27/18 9:00 303 0.08 13.0 0.393
WS B 06/28/18 11:00 309 0.08 17.2 <0.007 0.06 0.09 <0.05 0.45 <0.05 0.200
WS P 06/28/18 9:00 302 0.08 11.9 0.327
WSW L 06/28/18 11:43 297 0.08 53.2 0.011 0.16 0.35 0.08 0.30 0.01
WS P 06/29/18 9:00 297 0.08 13.0 0.359
WS P 06/30/18 9:00 300 0.08 19.7
WS P 07/01/18 9:00 307 0.08 16.9 0.324
WS P 07/02/18 9:00 303 0.08 11.9 0.386
WS P 07/03/18 9:00 303 0.08 9.1 0.182
WS P 07/04/18 9:00 306 0.08 7.3 0.465
SCD 07/05/18 12:43 8223 4.83 93.7 0.052 0.78 0.17 0.39 0.53 0.40 0.123
WS B 07/05/18 11:15 306 0.08 19.4 <0.007 <0.05 <0.05 <0.05 0.15 <0.05 0.158
WS P 07/05/18 9:00 308 0.08 4.8 0.436
WSW L 07/05/18 11:45 305 0.08 453 <0.007 0.01 0.10 0.09 0.30 <0.05 0.195
WS P 07/06/18 9:00 302 0.08 1.2 0.455
WS P 07/07/18 9:00 308 0.08 1.2 0.415
WS P 07/08/18 9:00 309 0.08 0.5 0.476
WS P 07/09/18 9:00 309 0.08 4.8 0.411
WS P 07/10/18 9:00 309 0.08 0.0 0.414
WS P 07/11/18 9:00 308 0.08 5.2 0.313
SCD 07/12/18 12:40 5522 3.21 185.5 0.205 3.06 0.35 <0.05 2.40 1.15
WS B 07/12/18 11:00 358 0.11 25.1 0.013 0.20 <0.05 <0.05 0.30 <0.05 0.115
WS P 07/12/18 9:00 311 0.08 2.3 0.402
WSW L 07/12/18 11:50 304 0.08 9.1 <0.007 0.05 <0.05 <0.05 0.30 0.01
WS P 07/13/18 9:00 300 0.08 2.3 0.411
WS P 07/14/18 9:00 303 0.08 0.5 0.481
SCD 07/17/18 13:00 17127 11.00 127.9 0.014 0.21 0.29 0.06 <0.05 0.56
WS B 07/19/18 11:20 309 0.08 5.9 0.006 0.10 0.35 0.36 <0.05 0.46 0.351
WSW L 07/19/18 11:40 312 0.09 6.2 0.096 1.43 0.37 0.32 1.48 <0.05 0.433
WS P 07/20/18 9:00 300 0.14 0.2 0.576
WS P 07/21/18 9:00 303 0.15 2.0 0.659
WS P 07/22/18 9:00 306 0.15 5.9 0.852
WS P 07/23/18 9:00 304 0.15 1.6 0.836
WS P 07/24/18 9:00 304 0.15 3.7 0.746
WS P 07/25/18 9:00 308 0.15 23 0.815
WS B 07/26/18 10:30 336 0.17 54.6 0.029 0.43 <0.05 0.08 0.80 0.13 0.316
WS P 07/26/18 9:00 305 0.15 4.1 1.504
WSW L 07/26/18 11:34 301 0.14 5.5 0.027 0.40 <0.05 0.40 0.45 <0.05 0.722
WS P 07/27/18 9:00 301 0.14 5.2 0.905
WS P 07/28/18 9:00 301 0.14 6.2 1.047
WS P 07/29/18 9:00 301 0.14 7.3 0.788
WS P 07/31/18 9:00 299 0.14 14.0 0.619
WS P 08/01/18 9:00 299 0.14 14.4 0.427
SCD 08/02/18 15:00 7816 5.00 177.3 0.036 0.54 <0.05 0.96 0.30 0.33 0.038
Wakulla Beach 08/02/18 18:00 18679 12.00 73.1 0.350 5.22 <0.05 1.39 4.60 0.39 0.057
WS B 08/02/18 10:15 295 0.14 22.6 0.055 0.82 <0.05 1.84 <0.05 0.75 0.276
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

TableAl: Wakulla $ring Datg page 7

Algal
Station Date Time | SpCond | Salinity | Color biomgass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L
WS P 08/02/18 9:00 287 0.14 27.6 0.525
WSW L 08/02/18 10:35 214 0.09 38.9 0.063 0.94 <0.05 1.58 0.53 0.21 0.004
WS P 08/03/18 9:00 290 0.14 29.7 0.563
WS P 08/04/18 9:00 287 0.14 37.2 0.464
WS P 08/05/18 9:00 281 0.13 50.3 0.722
WS P 08/06/18 9:00 275 0.13 65.3 0.399
WS P 08/07/18 9:00 275 0.13 76.6 0.539
WS P 08/08/18 9:00 266 0.12 88.7 0.455
WS B 08/09/18 10:20 266 0.12 117.2 <0.007 0.02 0.86 <0.05 0.53 <0.05 0.269
WS P 08/09/18 9:00 263 0.12 100.5 0.480
WS P 08/10/18 9:00 263 0.12 105.8 0.762
WS P 08/11/18 9:00 265 0.12 101.9 0.775
WS P 08/12/18 9:00 266 0.12 107.9 0.444
WS P 08/13/18 9:00 267 0.12 100.8 0.385
WS P 08/14/18 9:00 270 0.13 93.0 0.478
SCD 08/15/18 13:00 7816 5.00 293.6 <0.007 <0.05 0.16 <0.05 0.45 <0.05 0.086
WS P 08/15/18 9:00 273 0.13 88.0 0.284
WS B 08/16/18 10:40 278 0.13 84.1 <0.007 0.06 <0.05 0.26 0.15 <0.05 0.343
WS P 08/16/18 9:00 276 0.13 69.9 0.419
WSW L 08/16/18 11:20 283 0.13 74.9 0.008 <0.05 <0.05 1.00 0.80 <0.05 0.346
WS P 08/17/18 9:00 283 0.13 62.8 0.332
WS P 08/18/18 9:00 285 0.13 57.1 0.396
SCD 08/19/18 15:00 2700 1.58 235.3 0.015 0.22 0.15 <0.05 0.27 <0.05 0.195
WS P 08/19/18 9:00 287 0.14 52.8 0.217
WS P 08/20/18 9:00 289 0.14 41.8 0.407
WS P 08/21/18 9:00 288 0.14 36.5 0.413
WS P 08/22/18 9:00 290 0.14 52.8 0.425
WS B 08/23/18 10:20 292 0.14 58.4 0.012 0.18 0.13 0.02 0.30 <0.05 0.425
WS P 08/23/18 9:00 291 0.14 50.3 0.463
WSW L 08/23/18 10:58 288 0.14 57.2 <0.007 0.07 <0.05 <0.05 0.15 0.06 0.385
WS P 08/24/18 9:00 295 0.14 57.6 0.465
WS P 08/25/18 9:00 294 0.14 49.5 0.491
Indian A West 08/26/18 11:00 289 0.14 17.6 0.531
Indian B Central 08/26/18 11:00 289 0.14 18.0 0.535
Indian C East 08/26/18 11:00 288 0.14 18.0 0.624
WS P 08/26/18 9:00 293 0.14 495 0.495
WS B 08/27/18 10:40 297 0.14 50.7 0.016 <0.05 0.03 <0.05 <0.05 0.50 0.541
WS P 08/27/18 9:00 294 0.14 47.1 0.463
WSW L 08/27/18 11:15 295 0.14 55.2 0.177 2.64 <0.05 <0.05 0.44 3.81 0.467
WS P 08/28/18 9:00 296 0.14 48.3 0.490
WS P 08/29/18 9:00 296 0.14 47.9 0.465
WS P 08/30/18 9:00 297 0.14 51.1 0.510
WS P 08/31/18 9:00 299 0.14 45.9 0.567
WS P 09/01/18 9:00 293 0.14 31.8 0.419
WS P 09/02/18 9:00 295 0.14 33.0 0.395
WS P 09/03/18 9:00 293 0.14 45.1 0.277
WS P 09/04/18 9:00 297 0.14 33.4 0.254
WS P 09/05/18 9:00 299 0.14 32.6 0.336
WS B 09/06/18 1:00 300 0.14 45.9 0.012 <0.05 <0.05 <0.05 <0.05 0.15 0.268
WS P 09/06/18 9:00 300 0.14 33.8 0.360
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

TableAl: Wakulla $ring Datg page 8

Algal

Station Date Time | SpCond | Salinity | Color biomgass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L

WSW L 09/06/18 11:10 298 0.14 44.3 0.008 0.11 0.13 0.31 <0.05 0.04 0.123
WS P 09/07/18 9:00 299 0.14 31.8 0.322
WS P 09/08/18 9:00 308 0.15 33.8 0.305
WS P 09/09/18 9:00 292 0.14 233 0.360
WS P 09/10/18 9:00 293 0.14 16.0 0.393
WS P 09/11/18 9:00 297 0.14 23.7 0.328
WS P 09/12/18 9:00 290 0.14 12.8 0.301
WS B 09/13/18 10:00 289 0.14 42.3 0.006 <0.05 0.23 0.20 0.15 <0.05 0.201
WS P 09/13/18 9:00 301 0.14 12.8 0.244
WSW L 09/13/18 11:00 284 0.13 34.2 <0.007 <0.05 <0.05 <0.05 <0.05 <0.05 0.322
WS P 09/14/18 9:00 353 0.18 32.2 0.594
SCD 09/15/18 16:00 5173 3.07 187.7 0.085 1.26 0.07 <0.05 2.37 <0.05 0.078
WS P 09/15/18 9:00 300 0.14 28.1 0.555
WS P 09/16/18 9:00 307 0.15 334 0.514
WS P 09/17/18 9:00 332 0.16 27.7 0.592
WS P 09/18/18 9:00 292 0.14 41.9 0.787
WS B 09/20/18 10:45 295 0.14 33.0 0.045 0.67 0.20 0.02 0.53 0.34 0.516
WS P 09/20/18 9:00 312 0.15 12.0 0.449
WS P 09/20/18 9:00 289 0.14 19.6 0.268
WSW L 09/20/18 11:05 293 0.14 35.8 0.047 0.70 <0.05 0.34 0.53 <0.05 0.416
WS P 09/21/18 9:00 311 0.15 14.0 0.379
WS P 09/22/18 9:00 303 0.15 28.5 0.369
WS P 09/23/18 9:00 312 0.15 27.7 0.399
WS P 09/24/18 9:00 303 0.15 32.6 0.383
WS P 09/25/18 9:00 281 0.13 26.5 0.461
WS P 09/26/18 9:00 307 0.15 30.1 0.346
SCD 09/27/18 11:38 9396 5.60 1315 0.051 0.76 0.35 0.56 0.53 0.59 0.078
WS B 09/27/18 10:45 299 0.14 28.5 0.025 0.38 0.07 <0.05 0.15 0.47 0.363
WS P 09/27/18 9:00 308 0.15 31.8 0.367
WSW L 09/27/18 11:10 301 0.14 314 <0.007 0.04 <0.05 <0.05 0.15 0.06 0.350
WS P 09/28/18 9:00 287 0.14 17.2 0.516
WS P 09/29/18 9:00 309 0.15 20.9 0.459
WS P 09/30/18 9:00 285 0.13 20.4 0.516
Devils Eye 10/01/18 18:20 330 0.16 9.5 0.014 <0.05 <0.05 <0.05 <0.05 1.09 1.633
Ginnie Spring 10/01/18 17:20 305 0.15 8.3 <0.007 <0.05 <0.05 0.28 <0.05 <0.05 1.524
WS P 10/01/18 9:00 305 0.15 19.2 0.631
WS P 10/02/18 9:00 296 0.14 20.4 0.442
WS P 10/03/18 9:00 306 0.15 18.0 0.395
Hampton Spring 10/04/18 15:00 1159 0.66 31.8 0.124 1.85 <0.05 <0.05 0.80 1.07 <0.005
SCD 10/04/18 13:19 9829 5.86 96.8 0.154 2.29 <0.05 <0.05 0.53 2.83 0.360
Tobacco Sink 10/04/18 13:00 96 0.02 358.1 0.977 14.59 <0.05 0.82 13.62 0.03 <0.005
WS B 10/04/18 10:45 307 0.15 17.6 0.086 1.28 <0.05 0.33 0.30 1.47 0.430
WS P 10/04/18 9:00 319 0.15 22.1 0.473
WS P 10/04/18 9:00 315 0.15 25.7 0.420
WSW L 10/04/18 11:52 294 0.14 23.7 0.021 0.31 0.11 0.00 <0.05 0.96 0.463
WS P 10/05/18 9:00 309 0.15 25.3 0.430
WS P 10/06/18 9:00 312 0.15 24.9 0.367
WS P 10/07/18 9:00 323 0.16 11.2 0.385
WS P 10/08/18 9:00 310 0.15 213 0.432
SCD 10/15/18 14:44 5306 3.15 98.8 0.492 7.34 0.91 0.84 6.68 1.17 0.126
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

TableAl: Wakulla $ring Datg page 9

Algal

Station Date Time | SpCond | Salinity | Color biorr?ass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L

WS D 10/15/18 14:15 305 0.15 22.1 0.011 0.16 0.35 0.08 0.15 0.06 0.359
WSW L 10/15/18 14:22 300 0.14 25.7 <0.007 0.04 0.34 <0.05 <0.05 0.10 0.346
WS B 10/18/18 11:18 314 0.15 20.4 0.034 0.51 <0.05 0.02 0.15 0.58 0.513
WSW L 10/18/18 11:45 318 0.15 22.1 0.016 0.25 0.08 0.15 <0.05 0.73 0.285
WS P 10/19/18 9:00 313 0.15 26.1 0.471
WS P 10/20/18 9:00 314 0.15 24.5 0.519
SCD 10/21/18 17:50 5945 3.53 185.6 0.242 3.62 <0.05 <0.05 3.86 0.30 <0.005
WS P 10/21/18 9:00 324 0.16 25.3 0.467
WS P 10/22/18 9:00 310 0.15 18.4 0.344
WS B 10/25/18 10:45 311 0.15 28.9 <0.007 0.01 0.12 <0.05 <0.05 0.52 0.320
WSW L 10/25/18 11:10 305 0.15 30.5 0.008 0.12 0.06 <0.05 0.74 <0.05 0.303
WS P 10/26/18 9:00 304 0.15 34.2 0.468
WS P 10/27/18 9:00 304 0.15 37.4 0.361
WS P 10/28/18 9:00 302 0.14 34.2 0.345
WS P 10/29/18 9:00 309 0.15 27.7 0.388
WS P 10/30/18 9:00 313 0.15 30.5 0.366
WS P 10/31/18 9:00 310 0.15 28.1 0.376
WS B 11/01/18 10:45 317 0.15 28.9 0.009 0.13 <0.05 0.12 0.74 <0.05 0.403
WS P 11/01/18 9:00 306 0.15 30.1 0.340
WSW L 11/01/18 11:10 296 0.14 34.2 <0.007 <0.05 <0.05 <0.05 <0.05 <0.05 0.339
WS P 11/02/18 9:00 306 0.15 29.7 0.344
SCD 11/03/18 10:55 8261 4.92 100.8 0.038 0.57 0.48 0.26 0.71 0.53 0.010
WS P 11/03/18 9:00 306 0.15 34.2 0.337
WS P 11/04/18 9:00 316 0.15 18.8 0.378
WS P 11/05/18 9:00 307 0.15 26.9 0.342
WS P 11/06/18 9:00 314 0.15 16.4 0.296
WS P 11/07/18 9:00 308 0.15 21.7 0.356
SCD 11/08/18 12:00 10025 5.98 85.5 0.016 0.24 <0.05 <0.05 0.80 <0.05 0.036
WS B 11/08/18 10:45 308 0.15 20.4 0.006 <0.05 0.37 0.02 <0.05 0.10 0.354
WS P 11/09/18 9:00 296 0.14 20.4 0.471
ULL 11/10/18 10:30 249 0.11 54.0 3.040 45.38 2.87 3.28 43.98 <0.05 0.432
WS P 11/10/18 9:00 303 0.15 13.6 0.518
Lake Jackson 11/11/18 10:00 37 <0.05 26.9 0.234 3.49 1.43 1.47 3.12 2.18 <0.005
WS P 11/11/18 9:00 310 0.15 13.6 0.487
Munson (ORR) 11/12/18 15:00 278 0.13 76.6 0.846 12.63 <0.05 <0.05 6.48 8.73 0.048
WS P 11/13/18 9:00 303 0.15 14.0 0.457
WS P 11/14/18 9:00 301 0.14 17.2 0.446
WS B 11/15/18 10:55 318 0.15 20.9 0.038 0.57 0.11 <0.05 0.89 <0.05 0.449
WS P 11/15/18 9:00 310 0.15 18.8 0.493
WSW L 11/15/18 11:27 305 0.15 17.6 <0.007 <0.05 0.09 <0.05 <0.05 0.55 0.408
Munson (Ames) 11/16/18 14:30 91 0.02 97.6 1.864 27.83 <0.05 1.75 34.71 14.15 0.048
SCD 11/16/18 15:30 4338 2.57 162.2 0.115 1.72 0.73 <0.05 1.19 0.47 0.020
WS P 11/16/18 9:00 348 0.17 20.4 0.606
WS P 11/17/18 9:00 309 0.15 19.2 0.611
WS P 11/18/18 9:00 302 0.14 22.1 0.619
WS P 11/19/18 9:00 303 0.15 23.7 0.578
WS P 11/19/18 9:00 296 0.14 33.0 0.597
WS P 11/20/18 9:00 299 0.14 37.8 0.658
Munson (Ames) 11/21/18 14:00 96 0.02 104.5 1.054 15.73 <0.05 <0.05 14.24 1.34 0.147
WS B 11/21/18 10:40 308 0.15 31.8 0.064 0.96 <0.05 <0.05 0.59 0.65 0.518
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TableAl: Wakulla $ring Datg page 10

Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

Algal
Station Date Time | SpCond | Salinity | Color biomgass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L
WSW L 11/21/18 11:25 307 0.15 34.2 <0.007 0.04 <0.05 <0.05 <0.05 1.17 0.468
WS P 11/23/18 9:00 293 0.14 39.8 0.369
WS P 11/24/18 9:00 293 0.14 40.2 0.376
SCD 11/25/18 8:45 31093 20.00 83.5 0.214 3.19 <0.05 <0.05 2,97 0.77 <0.005
WS P 11/25/18 9:00 297 0.14 40.6 0.413
WS P 11/26/18 9:00 290 0.14 39.8 0.445
WS P 11/27/18 9:00 288 0.14 415 0.460
SCD 11/29/18 11:45 4779 2.83 193.7 0.440 6.56 0.19 1.50 5.93 1.13 0.097
WS B 11/29/18 10:45 301 0.14 36.6 <0.007 0.04 0.29 0.14 <0.05 0.36 0.581
WS P 11/29/18 9:00 294 0.14 36.6 0.660
WSW L 11/29/18 11:30 322 0.16 42.3 0.007 <0.05 <0.05 0.19 0.15 <0.05 0.541
Lake lamonia 11/30/18 15:00 90 0.02 374 0.052 0.77 <0.05 0.35 1.19 <0.05 0.074
WS P 12/01/18 9:00 288 0.14 37.8 0.571
WS P 12/03/18 9:00 294 0.14 34.6 0.645
WS P 12/04/18 9:00 285 0.13 419 0.450
WS P 12/05/18 9:00 288 0.14 39.0 0.507
WS B 12/06/18 10:50 285 0.13 56.4 <0.007 <0.05 <0.05 0.09 0.45 <0.05 0.556
WS P 12/06/18 9:00 283 0.13 46.7 0.536
WSW L 12/06/18 11:29 280 0.13 56.4 <0.007 <0.05 <0.05 <0.05 <0.05 0.15 0.418
WS P 12/07/18 9:00 278 0.13 56.0 0.266
WS P 12/09/18 9:00 297 0.14 104.9 0.174
WS P 12/11/18 9:00 256 0.12 107.7 0.174
WS P 12/12/18 9:00 260 0.12 99.6 0.169
SCD 12/13/18 11:50 4224 2.50 275.3 0.018 0.26 <0.05 <0.05 1.48 <0.05 0.055
WS B 12/13/18 10:50 268 0.12 93.2 0.005 0.07 <0.05 <0.05 <0.05 0.46 0.351
WS P 12/13/18 9:00 264 0.12 89.9 0.181
WSW L 12/13/18 11:30 288 0.14 73.0 <0.007 0.02 <0.05 0.08 0.74 <0.05 0.410
WS P 12/14/18 9:00 268 0.12 97.6 0.215
WS P 12/15/18 9:00 265 0.12 89.5 0.211
WS P 12/16/18 9:00 267 0.12 80.2 0.190
WS P 12/17/18 9:00 269 0.12 713 0.190
WS P 12/18/18 9:00 27 <0.05 75.8 0.190
WS B 12/19/18 11:15 268 0.12 84.3 0.009 0.13 <0.05 0.02 0.74 <0.05 0.339
WS P 12/19/18 9:00 263 0.12 82.7 0.208
WSW L 12/19/18 11:30 272 0.13 79.8 0.013 0.20 <0.05 0.11 1.19 <0.05 0.309
WS P 12/20/18 9:00 261 0.12 79.4 0.211
WS P 12/21/18 9:00 262 0.12 92.7 0.206
SCD 12/22/18 10:00 3612 213 276.1 <0.007 <0.05 <0.05 <0.05 0.59 <0.05 <0.005
WS P 12/22/18 9:00 263 0.12 85.5 0.222
WS P 12/23/18 9:00 263 0.12 89.9 0.211
WS P 12/24/18 9:00 265 0.12 89.1 0.213
WS P 12/25/18 9:00 261 0.12 85.1 0.291
SCD 12/27/18 11:45 4057 2.40 232.1 <0.007 <0.05 <0.05 0.44 1.19 <0.05 <0.005
WS B 12/27/18 10:00 271 0.13 69.3 0.020 <0.05 <0.05 0.35 <0.05 <0.05 0.121
WS P 12/27/18 9:00 269 0.12 75.4 0.365
WS P 12/27/18 9:00 270 0.13 95.2 0.257
WSW L 12/27/18 11:15 282 0.13 61.2 0.016 <0.05 <0.05 0.12 <0.05 <0.05 0.181
WS P 12/28/18 9:00 277 0.13 85.9 0.171
WS P 12/29/18 9:00 283 0.13 78.6 0.203
WS P 12/31/18 9:00 278 0.13 59.6 0.279
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

TableAl: Wakulla $ring Datg page 11

Algal
Station Date Time | SpCond | Salinity | Color biomgass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L
WS P 01/01/19 9:00 278 0.13 63.3 0.143
WS P 01/02/19 9:00 281 0.13 55.2 0.171
WS B 01/03/19 11:15 274 0.13 60.8 0.011 <0.05 <0.05 0.02 <0.05 <0.05 0.162
WS P 01/03/19 9:00 272 0.13 58.4 0.143
WSW L 01/03/19 11:40 271 0.13 64.9 0.016 <0.05 <0.05 0.30 <0.05 <0.05 0.130
WS P 01/04/19 9:00 274 0.13 63.3 0.156
WS P 01/05/19 9:00 285 0.13 80.6 0.200
WS P 01/06/19 9:00 281 0.13 70.1 0.177
WS P 01/07/19 9:00 282 0.13 71.7 0.198
WS P 01/08/19 9:00 278 0.13 66.5 0.213
WS P 01/09/19 9:00 273 0.13 70.1 0.211
WS B 01/10/19 10:05 278 0.13 64.5 <0.007 0.07 0.03 0.01 0.15 <0.05 0.243
WS P 01/10/19 9:00 281 0.13 66.5 0.075
WS P 01/11/19 9:00 305 0.15 1735 0.160
WSW L 01/11/19 11:25 271 0.13 82.2 0.014 0.20 0.00 0.42 <0.05 0.67 0.236
SCD 01/12/19 10:00 5158 3.06 260.0 0.227 3.39 0.21 1.19 <0.05 3.74 0.000
WS P 01/12/19 9:00 297 0.14 70.1 0.118
WS P 01/13/19 9:00 277 0.13 70.1 0.107
WS P 01/15/19 9:00 284 0.13 57.2 0.124
WS P 01/16/19 9:00 290 0.14 57.6 0.141
WS B 01/17/19 11:13 295 0.14 62.5 <0.007 0.02 <0.05 <0.05 <0.05 0.65 0.220
WS P 01/17/19 9:00 312 0.15 49.9 0.196
WSW L 01/17/19 10:45 290 0.14 79.8 <0.007 0.05 0.22 <0.05 <0.05 0.46 0.245
WS P 01/18/19 9:00 301 0.14 475 0.355
SCD 01/19/19 11:30 4789 2.84 206.7 0.031 0.46 0.01 <0.05 <0.05 1.12 0.068
WS P 01/19/19 9:00 302 0.14 60.4 0.326
WS P 01/21/19 9:00 332 0.16 41.0 0.324
WS P 01/22/19 9:00 317 0.15 451 0.314
SCD 01/23/19 15:00 4035 2.38 147.7 0.034 <0.05 1.29 2.27 <0.05 <0.05 <0.005
WS P 01/23/19 9:00 316 0.15 49.9 0.334
WS B 01/24/19 10:45 313 0.15 38.6 0.036 <0.05 1.23 0.04 <0.05 <0.05 0.168
WS P 01/24/19 9:00 290 0.14 56.0 0.301
WSW L 01/24/19 11:08 286 0.14 43.1 0.011 <0.05 0.51 0.01 1.04 <0.05 0.147
WS P 01/25/19 9:00 309 0.15 36.6 0.211
WS P 01/26/19 9:00 314 0.15 32.6 0.268
WS P 01/27/19 9:00 337 0.17 22.5 0.284
WS P 01/28/19 9:00 310 0.15 22.5 0.282
WS P 01/29/19 9:00 306 0.15 20.4 0.275
WS P 01/30/19 9:00 310 0.15 22.5 0.330
SCD 01/31/19 11:38 2562 1.50 140.8 <0.007 0.04 <0.05 <0.05 <0.05 <0.05 <0.005
WS B 01/31/19 10:45 298 0.14 24.9 0.014 0.20 <0.05 0.56 <0.05 0.82 0.284
WS P 01/31/19 9:00 313 0.15 23.7 0.320
WSW L 01/31/19 11:30 294 0.14 25.7 0.010 <0.05 0.44 <0.05 <0.05 0.80 0.289
WS P 02/01/19 9:00 298 0.14 24.5 0.327
WS P 02/02/19 9:00 301 0.14 28.1 0.325
WS P 02/03/19 9:00 333 0.16 21.3 0.303
WS P 02/05/19 9:00 301 0.14 34.2 0.311
WS P 02/06/19 9:00 327 0.16 43.1 0.303
WS B 02/07/19 10:45 297 0.14 36.6 0.006 0.09 <0.05 <0.05 0.15 <0.05 0.303
WS P 02/07/19 9:00 307 0.15 38.6 0.296
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

TableAl: Wakulla $ring Datg page 12

Algal
Station Date Time | SpCond | Salinity | Color biorr?ass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L
WSW L 02/07/19 11:15 308 0.15 32.6 0.011 0.16 0.38 <0.05 0.15 0.06 0.451
WS P 02/08/19 9:00 282 0.13 34.2 0.503
SCD 02/09/19 10:30 6235 3.70 131.9 0.043 0.64 <0.05 0.37 0.30 0.95 0.066
WS P 02/10/19 9:00 299 0.14 43.5 0.314
WS P 02/12/19 9:00 297 0.14 33.8 0.316
WS B 02/14/19 10:50 319 0.15 30.1 <0.007 0.01 0.13 <0.05 <0.05 <0.05 0.372
WSW L 02/14/19 11:20 297 0.14 31.4 0.012 <0.05 <0.05 <0.05 <0.05 <0.05 0.318
WS P 02/16/19 9:00 312 0.15 29.7 0.407
WS P 02/17/19 9:00 296 0.14 233 0.357
WS P 02/19/19 9:00 301 0.14 21.7 0.364
WS P 02/20/19 9:00 320 0.16 21.7 0.312
WS B 02/21/19 10:50 308 0.15 18.0 0.011 <0.05 <0.05 <0.05 <0.05 <0.05 0.287
WS P 02/21/19 9:00 294 0.14 18.0 0.307
WSW L 02/21/19 11:20 317 0.15 19.6 0.014 <0.05 <0.05 <0.05 <0.05 <0.05 0.270
WS P 02/22/19 9:00 305 0.15 18.8 0.453
WS P 02/23/19 9:00 285 0.13 18.8 0.436
WS P 02/24/19 9:00 300 0.14 20.4 0.513
WS P 02/25/19 9:00 307 0.15 22.1 0.600
WS P 02/26/19 9:00 305 0.15 22.1 0.614
WS P 02/27/19 9:00 306 0.15 27.7 0.557
WS P 02/28/19 9:00 314 0.15 22.1 <0.007 0.07 <0.05 0.71 <0.05 0.21 0.625
WSW L 02/28/19 11:45 308 0.15 19.2 0.569
WS P 03/01/19 9:00 3087 1.82 15.2 0.587
SCD 03/02/19 11:15 3874 2.29 87.1 0.036 0.54 <0.05 1.10 <0.05 1.75 0.109
WS P 03/02/19 9:00 309 0.15 15.2 0.578
WS P 03/03/19 9:00 311 0.15 13.6 0.544
WS B 03/05/19 10:45 314 0.15 20.0 <0.007 0.03 <0.05 0.03 <0.05 0.62 0.559
WS P 03/05/19 9:00 316 0.15 9.5 0.557
SCD 03/06/19 12:00 2396 1.40 75.8 <0.007 0.03 <0.05 0.58 <0.05 0.62 0.039
WS P 03/06/19 9:00 308 0.15 11.2 0.610
WS B 03/07/19 10:45 310 0.15 8.7 0.006 <0.05 <0.05 0.04 <0.05 0.71 0.480
WS P 03/07/19 9:00 306 0.15 7.9 0.637
WSW L 03/07/19 12:20 305 0.15 9.1 0.021 0.31 0.08 <0.05 0.30 0.01 0.457
WS P 03/08/19 9:00 320 0.16 14.4 0.466
WS P 03/09/19 9:00 305 0.15 13.6 0.475
WS P 03/10/19 9:00 305 0.15 17.6 0.473
WS P 03/11/19 9:00 301 0.14 15.2 0.398
WS P 03/12/19 9:00 338 0.17 13.6 0.392
WS P 03/13/19 9:00 292 0.14 37.8 0.415
WS B 03/14/19 11:45 294 0.14 41.0 0.015 0.23 0.27 0.48 0.15 0.47 0.400
WS P 03/14/19 9:00 293 0.14 39.8 0.383
WSW L 03/14/19 11:15 290 0.14 49.9 0.379
WS P 03/16/19 9:00 288 0.14 415 0.496
WS P 03/17/19 9:00 299 0.14 39.8 0.424
WS P 03/18/19 9:00 293 0.14 33.0 0.396
WS P 03/19/19 9:00 298 0.14 37.0 0.436
WS P 03/20/19 9:00 300 0.14 30.5 0.496
SCD 03/21/19 11:40 15310 10.32 97.6 0.247 3.68 <0.05 0.03 1.19 3.80 0.011
WS B 03/21/19 10:50 295 0.14 38.6 0.008 <0.05 0.01 <0.05 <0.05 0.30 0.383
WS P 03/21/19 9:00 310 0.15 73.8 0.354
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

TableAl: Wakulla $ring Datg page 13

Algal
Station Date Time | SpCond | Salinity | Color biomgass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L
WSW L 03/21/19 11:00 296 0.14 35.0 0.011 0.16 0.12 0.02 <0.05 0.64 0.441
WS P 03/22/19 9:30 281 0.13 31.4 0.528
WS P 03/23/19 9:30 293 0.14 39.4 0.510
WS P 03/24/19 9:30 295 0.14 32.2 0.525
WS P 03/25/19 9:30 296 0.14 35.4 0.453
SCD 03/26/19 15:00 23051 13.79 94.4 0.201 3.01 <0.05 0.30 2.40 0.59 0.033
WS P 03/26/19 9:30 295 0.14 15.2 0.477
WS P 03/27/19 9:30 310 0.15 38.2 0.434
WS B 03/28/19 10:43 305 0.15 19.2 0.006 <0.05 0.23 0.20 <0.05 1.62 0.558
WS P 03/28/19 9:30 310 0.15 30.1 0.495
WST 1 03/28/19 12:17 304 0.15 17.2 0.440
WST 2 03/28/19 12:26 296 0.14 39.0 0.416
WST 3 03/28/19 11:17 298 0.14 18.4 0.546
WST 4 03/28/19 11:29 294 0.14 17.6 0.510
WST 5 03/28/19 11:37 296 0.14 18.4 0.320
WST 6 03/28/19 11:41 298 0.14 18.4 0.465
WST 7 03/28/19 12:03 305 0.15 14.0 0.483
WST 8 03/28/19 12:11 314 0.15 15.2 0.609
WSW L 03/28/19 12:44 300 0.14 19.6 <0.007 0.03 0.31 0.28 <0.05 1.77 0.492
WS P 03/29/19 9:00 356 0.18 18.0 0.165
WS P 03/30/19 9:00 310 0.15 21.7 0.104
WS P 03/31/19 9:00 304 0.15 27.7 0.085
WS P 04/01/19 9:00 307 0.15 20.4 0.134
WS P 04/02/19 9:00 303 0.15 16.0 0.124
SCD 04/03/19 16:00 40081 24.01 51.5 0.547 8.16 1.51 <0.05 9.35 <0.05 <0.005
Wakulla Beach 04/03/19 15:10 21502 12.86 84.7 0.186 2.77 0.98 0.39 2.94 <0.05 0.049
WS P 04/03/19 9:00 296 0.14 15.2 0.175
WS B 04/04/19 10:45 306 0.15 15.6 <0.007 <0.05 <0.05 <0.05 <0.05 0.25 0.073
WS P 04/04/19 9:00 299 0.14 16.8 0.112
WSW L 04/04/19 11:18 298 0.14 20.4 0.012 0.18 0.17 <0.05 0.30 <0.05 0.044
WS P 04/05/19 9:00 309 0.15 11.2 0.080
WS P 04/06/19 9:00 302 0.14 12.8 0.097
WS P 04/07/19 9:00 306 0.15 26.5 0.151
WS P 04/08/19 9:00 296 0.14 15.2 0.119
WS P 04/09/19 9:00 297 0.14 15.6 0.131
WS P 04/10/19 9:00 304 0.15 7.1 0.063
WS B 04/11/19 11:45 306 0.15 12.0 0.011 0.16 0.30 0.48 0.15 0.06 0.092
WS P 04/11/19 9:00 323 0.16 13.6 0.124
WSW L 04/11/19 11:20 296 0.14 12.8 0.013 0.20 <0.05 0.11 <0.05 0.62 0.051
WS P 04/12/19 9:00 305 0.15 11.2 0.345
SCD 04/13/19 15:00 5375 3.19 66.1 0.038 0.57 <0.05 1.07 0.80 <0.05 0.107
Wakulla Beach 04/13/19 11:00 XXX 23.00 30.1 0.495 7.39 <0.05 1.71 9.79 <0.05 0.165
WS P 04/13/19 9:00 306 0.15 11.6 0.134
WS P 04/14/19 9:00 308 0.15 9.9 0.208
WS P 04/15/19 9:00 307 0.15 7.1 0.189
WS P 04/16/19 9:00 307 0.15 14.8 0.191
WS P 04/17/19 9:00 300 0.14 10.8 0.281
WS B 04/18/19 10:45 311 0.15 12.0 0.019 0.28 0.01 0.62 0.27 <0.05 0.216
WS P 04/18/19 9:00 302 0.14 18.4 0.150
WSW L 04/18/19 11:20 310 0.15 11.2 0.023 0.35 <0.05 0.40 0.53 <0.05 0.175
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

TableAl: Wakulla $ring Datg page 14

Algal

Station Date Time | SpCond | Salinity | Color biomgass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L
SCD 04/19/19 17:30 1840 11.00 54.4 0.142 212 <0.05 <0.05 <0.05 4.36 0.164
Wakulla Beach 04/19/19 18:00 XXX 24.00 30.9 0.230
WS P 04/19/19 9:00 304 0.15 15.6 0.046
WS P 04/20/19 9:00 335 0.16 11.6 0.120
WS P 04/21/19 9:00 341 0.17 9.1 0.148
WS P 04/22/19 9:00 315 0.15 15.2 0.150
WS P 04/23/19 9:00 331 0.16 55 0.202
WS P 04/24/19 9:00 317 0.15 6.7 0.186
WS B 04/25/19 11:00 321 0.16 6.7 <0.007 <0.05 <0.05 0.13 <0.05 231 0.172
WS P 04/25/19 9:00 324 0.16 7.9 0.208
WST 1 04/25/19 12:09 303 0.15 12.0 0.361
WST 2 04/25/19 12:16 304 0.15 10.4 0.210
WST 3 04/25/19 12:24 303 0.15 14.0 0.153
WST 4 04/25/19 12:30 303 0.15 16.4 0.131
WST 5 04/25/19 12:36 304 0.15 12.0 0.172

WST 6 04/25/19 12:53 317 0.15 5.9
WST 8 04/25/19 13:04 311 0.15 6.3 0.295
WSW L 04/25/19 13:40 316 0.15 7.1 0.006 <0.05 0.37 0.02 <0.05 0.46 0.172
WS P 04/26/19 9:00 310 0.15 9.1 0.154
SCD 04/27/19 16:00 7711 4.59 54.4 0.059 0.88 0.95 <0.05 <0.05 3.07 <0.005
Wakulla Beach 04/27/19 17:00 37300 22.34 48.7 <0.005
WS P 04/27/19 9:00 320 0.16 13.6 0.184
WS P 04/28/19 9:00 316 0.15 13.2 0.206
WS P 04/29/19 9:00 304 0.15 12.0 0.169
WS P 04/30/19 9:00 308 0.15 12.0 0.186
WS P 05/01/19 9:00 334 0.16 10.4 0.163
WS B 05/02/19 10:45 305 0.15 19.2 0.005 0.08 <0.05 0.89 <0.05 0.50 0.218
WS P 05/02/19 9:00 298 0.14 10.4 0.165
WSW L 05/02/19 11:17 303 0.15 15.6 0.011 0.17 0.17 0.66 <0.05 0.04 0.235
WS P 05/03/19 9:00 312 0.15 14.0 0.313
WS P 05/04/19 9:00 306 0.15 13.2 0.291
WS P 05/05/19 9:00 298 0.14 11.6 0.154
WS P 05/06/19 9:00 379 0.19 10.8 0.126
WS P 05/07/19 9:00 322 0.16 15.6 0.154
WS P 05/08/19 9:00 299 0.14 14.0 0.152
WS B 05/09/19 10:45 301 0.14 12.0 <0.007 0.04 1.20 <0.05 <0.05 1.01 0.180
WS P 05/09/19 9:00 299 0.14 12.0 0.165
WSW L 05/09/19 11:15 299 0.14 12.8 0.011 0.17 0.23 0.12 <0.05 <0.05 0.206
SCD 05/10/19 17:00 14203 8.49 46.7 0.207 3.09 0.77 1.33 2.37 0.12 0.015
Wakulla Beach 05/10/19 15:30 40404 24.21 56.4 <0.005
WS P 05/10/19 9:00 309 0.15 12.8 0.220
WS P 05/11/19 9:00 304 0.15 11.6 0.216
WS P 05/12/19 9:00 307 0.15 12.8 0.287
WS P 05/13/19 9:00 329 0.16 11.2 0.323
WS P 05/14/19 9:00 302 0.14 9.5 0.336
SCD 05/15/19 12:00 9368 5.58 30.5 0.099 1.47 <0.05 0.70 1.60 0.45 0.103
WS P 05/15/19 9:00 301 0.14 13.2 0.351
WS B 05/16/19 10:45 305 0.15 12.8 0.011 <0.05 <0.05 0.02 <0.05 0.25 0.325
WS P 05/16/19 9:00 346 0.17 8.3 0.199
WS P 05/16/19 9:00 302 0.14 14.4 0.360
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

TableAl: Wakulla $ring Datg page 15

Algal

Station Date Time | SpCond | Salinity | Color biomgass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L

WSW L 05/16/19 | 11:46 302 0.14 16.0 0.006 <0.05 0.34 0.29 <0.05 0.71 0.308
Lost Creek 05/18/19 16:16 85 <0.05 137.6 0.084
SCD 05/18/19 17:00 27989 16.76 19.2 0.502 7.50 0.17 1.55 8.81 <0.05 0.056
Wakulla Beach 05/18/19 18:00 41956 25.14 18.8 0.021
WS P 05/18/19 9:00 313 0.15 4.7 0.253
WS P 05/19/19 9:00 300 0.14 8.7 0.272
WS P 05/20/19 9:00 310 0.15 21.7 0.362
WS P 05/21/19 9:00 237 0.11 33.0 0.302
WS P 05/22/19 9:00 298 0.14 5.1 0.313
WS B 05/23/19 11:13 312 0.15 7.5 0.035 0.52 <0.05 0.16 0.15 0.47 0.178
WSW L 05/23/19 11:15 396 0.20 9.1 0.007 0.10 0.25 0.26 0.15 0.06 0.195
WS P 05/24/19 9:00 314 0.15 15.6 0.222
WS P 05/25/19 9:00 305 0.15 9.9 0.222
WS P 05/26/19 9:00 473 0.25 9.5 0.228
WS P 05/27/19 9:00 307 0.15 7.5 0.216
WS P 05/28/19 9:00 303 0.15 15.6 0.383
WS P 05/29/19 9:00 304 0.15 17.2 0.419
WS B 05/30/19 11:11 310 0.15 15.6 <0.007 <0.05 0.03 <0.05 0.30 <0.05 0.399
WS P 05/30/19 9:00 304 0.15 14.0 0.435
WSW L 05/30/19 | 11:52 305 0.15 22.9 0.192 2.87 0.66 0.00 1.48 2.36 0.258
WS P 05/31/19 9:00 302 0.14 10.8 0.401
WS P 06/01/19 9:00 304 0.15 18.8 0.432
WS P 06/02/19 9:00 304 0.15 12.0 0.385
WS P 06/03/19 9:00 302 0.14 13.6 0.407
Lost Creek 06/04/19 9:00 97 <0.05 | 163.4 <0.005
SCD 06/04/19 9:45 35708 21.39 66.5 0.302 4.51 <0.05 0.53 6.14 <0.05 <0.005
Wakulla Beach | 06/04/19 | 10:30 46611 27.93 39.4 0.000
WS P 06/04/19 9:00 303 0.15 16.0 0.398
WS P 06/05/19 9:00 301 0.14 11.2 0.383
WS B 06/06/19 | 10:40 326 0.16 15.6 0.008 <0.05 0.03 <0.05 0.15 <0.05 0.363
WS P 06/06/19 9:00 301 0.14 12.4 0.383
WSW L 06/06/19 11:25 319 0.15 15.6 0.009 <0.05 0.09 <0.05 0.15 <0.05 0.305
WS P 06/07/19 9:00 300 0.14 13.2 0.390
WS P 06/08/19 9:00 303 0.15 21.7 0.374
WS P 06/09/19 9:00 303 0.15 15.6 0.396
WS P 06/10/19 9:00 299 0.14 14.0 0.404
WS P 06/11/19 9:00 302 0.14 14.0 0.425
WS P 06/12/19 9:00 302 0.14 12.8 0.394
WS B 06/13/19 11:00 312 0.15 13.2 <0.007 0.02 0.00 0.00 0.00 0.46 0.406
WS P 06/13/19 9:00 302 0.14 12.0 0.425
WSW L 06/13/19 | 11:55 305 0.15 16.0 0.008 0.12 0.06 0.00 0.15 0.00 0.251
WS P 06/14/19 9:00 306 0.15 12.8 0.339
WS P 06/15/19 9:00 302 0.14 13.2 0.339
WS P 06/16/19 9:00 307 0.15 14.0 0.365
WS P 06/17/19 9:00 304 0.15 14.8 0.292
WS P 06/18/19 9:00 302 0.14 12.0 0.326
SCD 06/19/19 16:00 40404 24.21 41.0 0.749 11.19 <0.05 3.40 <0.05 22.76 <0.005
WS P 06/19/19 9:00 303 0.15 13.2 0.356
WS B 06/20/19 10:50 303 0.15 13.6 0.020 <0.05 <0.05 <0.05 <0.05 0.30 0.253
WS P 06/20/19 9:00 303 0.15 12.4 0.326
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TableAl: Wakulla $ring Datg page 16

Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

Algal

Station Date Time | SpCond | Salinity | Color biomgass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L

WSW L 06/20/19 | 10:10 301 0.14 15.6 0.018 0.27 <0.05 0.28 0.89 <0.05 0.217
WS P 06/21/19 9:00 304 0.15 12.0 0.278
WS P 06/22/19 9:00 305 0.15 12.0 0.294
Lost Creek 06/23/19 | 14:44 64 <0.05 | 351.7 <0.005
SCD 06/23/19 14:00 18671 11.17 389.6 0.874 13.04 3.78 <0.05 10.24 2.54 <0.005
WS P 06/23/19 9:00 305 0.15 14.0 0.321
WS P 06/24/19 9:00 308 0.15 20.4 0.345
WS P 06/25/19 9:00 305 0.15 13.2 0.288
WS P 06/26/19 9:00 307 0.15 13.6 0.339
WS B 06/27/19 10:45 304 0.15 16.4 0.116 1.72 0.81 <0.05 0.30 2.20 0.350
WS P 06/27/19 9:00 305 0.15 14.4 0.365
WST 1 06/27/19 11:50 301 0.14 14.0 0.333
WST 2 06/27/19 12:01 301 0.14 14.4 0.356
WST 3 06/27/19 | 12:08 297 0.14 13.2 0.331
WST 4 06/27/19 12:15 300 0.14 17.2 0.340
WST 5 06/27/19 12:21 300 0.14 19.2 0.296
WST 6 06/27/19 12:32 305 0.15 29.7 0.422
WST7 06/27/19 11:46 302 0.14 16.8 0.322
WST 8 06/27/19 12:38 316 0.15 18.4 0.594
WSW L 06/27/19 13:10 319 0.15 14.0 0.015 0.22 0.51 <0.05 <0.05 0.65 0.193
WS P 06/28/19 9:00 304 0.15 14.4 0.543
WS P 06/29/19 9:00 303 0.15 14.0 0.289
WS P 06/30/19 9:00 306 0.15 16.8 0.286
WS P 07/01/19 9:00 304 0.15 14.8 0.311
WS P 07/02/19 9:00 309 0.15 20.4 0.316
WS B 07/03/19 10:35 307 0.15 16.8 0.037 0.56 0.15 0.16 0.15 0.89 0.340
WSW L 07/03/19 | 11:30 301 0.14 13.2 0.028 0.42 0.20 0.31 <0.05 0.73 0.266
WS P 07/04/19 9:00 304 0.15 14.0 0.294
WS P 07/05/19 9:00 309 0.15 19.2 0.312
WS P 07/06/19 9:00 328 0.16 14.4 0.392
WS P 07/07/19 9:00 311 0.15 13.6 0.436
WS P 07/10/19 9:00 307 0.15 9.1 0.348
Lost Creek 07/11/19 | 13:00 46 <0.05 [ 357.3 <0.005
SCD 07/11/19 12:00 18679 11.17 55.2 0.032 0.48 0.46 <0.05 <0.05 0.83 <0.005
WS B 07/11/19 | 11:.00 305 0.15 9.5 0.014 0.21 <0.05 <0.05 <0.05 0.46 0.420
WS P 07/11/19 9:00 306 0.15 6.3 0.364
WSW L 07/11/19 11:30 301 0.14 9.1 0.007 0.10 <0.05 <0.05 0.15 0.16 0.315
WS P 07/12/19 9:00 305 0.15 19.2 0.344
WS P 07/13/19 9:00 305 0.15 22.1 0.354
WS P 07/14/19 9:00 306 0.15 9.9 0.397
WS P 07/15/19 9:00 307 0.15 15.6 0.389
WS P 07/16/19 9:00 306 0.15 13.2 0.394
WS P 07/17/19 9:00 305 0.15 15.6 0.407
WS B 07/18/19 10:50 306 0.15 11.6 0.014 0.21 <0.05 0.60 0.15 <0.05 0.369
WS P 07/18/19 9:00 304 0.15 12.8 0.435
WSW L 07/18/19 11:37 302 0.14 10.4 0.045 0.66 <0.05 0.63 0.15 0.79 0.389
WS P 07/19/19 9:00 309 0.15 14.8 0.362
WS P 07/20/19 9:00 304 0.15 14.0 0.415
WS P 07/21/19 9:00 304 0.15 13.6 0.415
WS P 07/22/19 9:00 305 0.15 15.6 0.385
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TableAl: Wakulla $ring Datg page 17

Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

Algal

Station Date Time | SpCond | Salinity | Color biomgass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L
WS P 07/23/19 9:00 305 0.15 17.6 0.407
WS P 07/24/19 9:00 294 0.14 18.8 0.427
WS1 07/25/19 11:41 298 0.14 26.1 0.418
WS 2 07/25/19 11:50 295 0.14 19.6 0.391
WS 3 07/25/19 12:00 296 0.14 22.5 0.430
WS 4 07/25/19 12:07 297 0.14 21.7 0.380
WS 5 07/25/19 12:11 297 0.14 23.7 0.368
WS 6 07/25/19 12:25 302 0.14 18.4 0.508
WS 7 07/25/19 | 12:35 297 0.14 23.3 0.447
WS 8 07/25/19 12:30 315 0.15 9.9 0.635
WS B 07/25/19 11:30 307 0.15 25.3 0.029 0.44 0.04 1.25 <0.05 0.83 0.365
WS P 07/25/19 9:00 298 0.14 21.7 0.441
WSW L 07/25/19 12:55 339 0.17 26.5 0.039 0.58 1.25 0.27 <0.05 1.68 0.406
WS P 07/26/19 9:00 288 0.14 16.0 0.412
Lost Creek 07/27/19 14:00 223 0.10 428.0 <0.005
SCD 07/27/19 14:55 XXX 7.00 117.0 0.041 0.62 0.83 0.42 <0.05 2.67 <0.005
Wakulla Beach 07/27/19 15:10 XXX 23.00 41.5 0.692 10.33 0.31 2.24 8.01 4.14 <0.005
WS P 07/27/19 9:00 299 0.14 18.4 0.414
WS P 07/28/19 9:00 297 0.14 17.2 0.461
WS P 07/29/19 9:00 296 0.14 16.8 0.433
SCD 07/30/19 16:30 XXX 9.00 105.3 0.175 2.62 0.14 <0.05 0.53 2.83 <0.005
WS P 07/30/19 9:00 298 0.14 19.6 0.408
WS P 07/31/19 9:00 298 0.14 16.0 0.423
WS B 08/01/19 10:55 319 0.15 15.6 0.007 0.11 0.32 <0.05 <0.05 0.40 0.477
WS P 08/01/19 9:00 301 0.14 16.0 0.464
WSW L 08/01/19 11:30 295 0.14 24.9 0.170 2.53 <0.05 <0.05 0.27 3.66 0.312
WS P 08/02/19 9:00 301 0.14 22.1 0.272
Lost Creek 08/03/19 19:00 208 0.09 367.4 0.035
SCD 08/03/19 16:00 XXX 14.00 81.8 <0.005
WS P 08/03/19 9:00 299 0.14 22.1 0.334
WS P 08/04/19 9:00 298 0.14 21.3 0.286
WS P 08/05/19 9:00 301 0.14 25.7 0.339
WS P 08/06/19 9:00 300 0.14 21.7 0.291
WS P 08/07/19 9:00 301 0.14 29.3 0.242

SCD 08/08/19 | 13:00 XXXX 7.00 93.6 0.114 1.70 0.21 <0.05 0.53 0.96 XXX
WS B 08/08/19 11:20 297 0.14 20.4 0.057 0.86 <0.05 <0.05 0.59 0.03 0.392
WS P 08/08/19 9:00 297 0.14 14.4 0.265
WSW L 08/08/19 | 10:45 299 0.14 18.4 <0.007 0.01 <0.05 <0.05 <0.05 <0.05 0.398
WS P 08/09/19 9:00 299 0.14 14.8 0.484
WS P 08/10/19 9:00 301 0.14 15.6 0.478
WS P 08/11/19 9:00 304 0.15 14.0 0.527
WS P 08/12/19 9:00 315 0.15 13.6 0.472
WS P 08/13/19 9:00 311 0.15 12.0 0.385
WS P 08/14/19 9:00 316 0.15 9.9 0.330
WS B 08/15/19 10:55 387 0.20 12.4 0.042 0.63 0.02 0.05 0.74 0.09 0.328
WS P 08/15/19 9:00 302 0.14 16.8 0.271
WSW L 08/15/19 11:25 302 0.14 11.2 0.055 0.82 <0.05 <0.05 1.19 <0.05 0.258
WS P 08/16/19 9:00 303 0.15 12.8 0.302
WS P 08/17/19 9:00 302 0.14 14.4 0.248
WS P 08/18/19 9:00 301 0.14 13.6 0.269
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

TableAl: Wakulla $ring Datg page 18

Algal

Station Date Time | SpCond | Salinity | Color biomgass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L

WS P 08/19/19 9:00 303 0.15 13.2 0.308
WS P 08/20/19 9:00 299 0.14 12.8 0.369
WS P 08/21/19 9:00 320 0.16 13.2 0.355
WS B 08/22/19 10;45 302 0.14 15.6 <0.007 <0.05 0.18 0.49 0.16 <0.05 0.312
WS P 08/22/19 9:00 302 0.14 15.2 0.312
WSW #1 08/22/19 11:21 303 0.15 15.6 0.315
WSW #2 08/22/19 11:29 299 0.14 16.8 0.340
WSW #3 08/22/19 11:37 300 0.14 33.0 0.306
WSW #4 08/22/19 11:44 300 0.14 17.2 0.312
WSW #5 08/22/19 11:49 304 0.15 16.4 0.325
WSW #6 08/22/19 12:03 309 0.15 14.4 0.489
WSW #7 08/22/19 12;14 303 0.15 17.2 0.446
WSW #8 08/22/19 12:09 319 0.15 13.2 0.703
WSW L 08/22/19 12:55 309 0.15 20.9 0.009 0.14 0.03 0.24 0.67 <0.05 0.304
WS P 08/23/19 9:00 304 0.15 20.0 0.518
Lost Creek 08/24/19 14:30 30 <0.05 581.5 <0.005
SCD 08/24/19 15:30 9368 6.00 295.5 0.029 0.43 0.39 <0.05 0.27 0.48 <0.005
Wakulla Beach 08/24/19 17:00 27989 18.00 108.9 <0.005
WS P 08/24/19 9:00 303 0.15 26.5 0.405
WS P 08/25/19 9:00 308 0.15 28.1 0.381
WS P 08/26/19 9:00 298 0.14 28.5 0.360
WS P 08/27/19 9:00 310 0.15 34.6 0.496
WS P 08/28/19 9:00 310 0.15 38.6 0.414
WS P 08/29/19 9:00 303 0.15 56.0 0.340
WS P 08/30/19 9:00 299 0.14 44.3 0.280
WS P 08/31/19 9:00 292 0.14 56.0 0.347
WS P 09/01/19 9:00 296 0.14 59.2 0.334
WS P 09/02/19 9:00 304 0.15 47.1 0.282
Lost Creek 09/03/19 9:30 46 <0.05 549.2 <0.005
SCD 09/03/19 11:00 5062 3.00 308.8 0.025 0.38 0.91 0.70 0.53 <0.05 0.023
WS P 09/03/19 9:00 294 0.14 50.7 0.301
WS P 09/04/19 9:00 290 0.14 51.1 0.429
WS B 09/05/19 10:55 298 0.14 51.1 <0.007 <0.05 0.12 <0.05 0.30 <0.05 0.450
WS P 09/05/19 9:00 299 0.14 55.6 0.494
WSW L 09/05/19 | 11:30 296 0.14 56.8 0.014 0.21 0.51 0.39 0.45 <0.05 0.472
WS P 09/06/19 9:00 297 0.14 45.1 0.514
WS P 09/07/19 9:00 299 0.14 44.3 0.516
WS P 09/08/19 9:00 311 0.15 41.9 0.504
WS P 09/09/19 9:00 298 0.14 58.8 0.490
WS P 09/10/19 9:00 296 0.14 47.5 0.407
Lost Creek 09/11/19 15:41 52 <0.05 414.3 0.007
SCD 09/11/19 16:00 23334 15.00 132.7 0.063 0.94 1.01 0.96 0.27 1.42 0.038
Wakulla Beach 09/11/19 18:00 38852 25.00 45.9 <0.005
WS P 09/11/19 9:00 299 0.14 43.9 0.379
WS B 09/12/19 10:45 310 0.15 40.6 0.015 0.23 0.29 0.34 0.45 <0.05 0.327
WS P 09/12/19 9:00 302 0.14 37.8 0.437
WSW L 09/12/19 11:15 329 0.16 47.1 0.274 4.09 0.23 0.96 4.30 <0.05 0.262
Lost Creek 09/13/19 15:06 66 <0.05 397.7 <0.005
SCD 09/13/19 16:00 10920 7.00 143.6 0.070
WS P 09/13/19 16:00 302 0.14 40.6 0.432
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

TableAl: Wakulla $ring Datg page 19

Algal

Station Date Time | SpCond | Salinity | Color biomgass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L

ULL 09/14/19 | 15:30 128 0.04 63.7 0.013
WS P 09/14/19 15:30 303 0.15 37.0 0.411
WS P 09/15/19 9:00 302 0.14 32.2 0.419
WS P 09/16/19 9:00 302 0.14 28.5 0.421
WS P 09/17/19 9:00 302 0.17 28.5 0.419
WS P 09/18/19 9:00 304 0.17 31.4 0.386
WS B 09/19/19 | 11:00 314 0.18 23.3 0.047 0.70 <0.05 <0.05 0.45 0.28 0.409
WS P 09/19/19 9:00 306 0.17 20.9 0.451
WSW L 09/19/19 | 11:32 308 0.17 24.9 0.006 0.09 0.55 <0.05 0.45 <0.05 0.403
WS P 09/20/19 9:00 311 0.18 22.1 0.503
WS P 09/21/19 9:00 310 0.17 16.0 0.394
WS P 09/22/19 9:00 305 0.17 26.5 0.575
WS P 09/23/19 9:00 304 0.17 20.4 0.433
WS P 09/24/19 9:00 319 0.18 32.6 0.369
WS 1 09/26/19 | 10:25 306 0.17 21.3 0.354
WS 2 09/26/19 11:03 312 0.18 23.3 0.344
WS 3 09/26/19 | 11:18 304 0.17 22.1 0.324
WS 4 09/26/19 11:25 305 0.17 26.5 0.326
WS 5 09/26/19 11:32 304 0.17 26.1 0.358
WS 6 09/26/19 | 11:42 309 0.17 17.6 0.412
WS 7 09/26/19 10:48 303 0.17 24.9 0.316
WS 8 09/26/19 | 11:48 320 0.18 12.8 0.582
WS B 09/26/19 10:30 300 0.17 24.5 0.036 0.54 <0.05 <0.05 0.59 0.03 0.427
WS P 09/26/19 9:00 306 0.17 20.9 0.392
WSW L 09/26/19 12:30 301 0.17 21.3 0.031 0.46 <0.05 0.34 0.59 <0.05 0.378
WS P 09/27/19 9:00 314 0.18 24.1 0.344
WS P 09/28/19 9:00 308 0.17 25.3 0.356
Lost Creek 09/29/19 | 12:00 92 <0.05 183.2 0.024
SCD 09/29/19 11:30 38585 24.00 54.8 <0.005
WS P 09/29/19 9:00 305 0.17 23.3 0.367
WS P 09/30/19 9:00 304 0.17 24.1 0.337
WS P 10/01/19 9:00 306 0.17 22.1 0.369
WS P 10/02/19 9:00 304 0.17 20.9 0.403
WS B 10/03/19 | 11:00 311 0.18 15.2 0.007 0.11 0.29 <0.05 0.30 <0.05 0.446
WS P 10/03/19 9:00 299 0.17 22.9 0.431
WSW-L 10/03/19 | 11:26 297 0.17 18.4 <0.007 <0.05 <0.05 0.38 0.15 <0.05 0.429
Lost Creek 10/04/19 16:00 98 <0.05 132.3 <0.005
SCD 10/04/19 | 16:30 48237 30.00 49.5 <0.005
WS P 10/04/19 9:00 298 0.17 16.4 0.382
WS P 10/05/19 9:00 296 0.17 17.6 0.380
WS P 10/06/19 9:00 298 0.17 24.5 0.386
WS P 10/07/19 9:00 300 0.17 16.8 0.351
WS P 10/08/19 9:00 299 0.17 24.1 0.349
WS P 10/09/19 9:00 300 0.17 20.4 0.349
WS B 10/10/19 11:00 301 0.17 22.1 0.008 0.11 0.14 0.17 <0.05 <0.05 0.417
WS P 10/10/19 9:00 300 0.17 26.5 0.395
WSW L 10/10/19 11:30 299 0.17 26.9 <0.007 0.06 0.07 0.08 0.30 <0.05 0.310
WS P 10/11/19 9:00 301 0.17 20.9 0.425
WS P 10/12/19 9:00 309 0.17 26.9 0.360
WS P 10/13/19 9:00 302 0.17 20.4 0.341
WS P 10/14/19 9:00 303 0.17 23.3 0.362
WS P 10/15/19 9:00 303 0.17 20.9 0.345
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

Algal

Station Date Time | SpCond | Salinity | Color biomgass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L

WS P 10/16/19 9:00 312 0.18 20.0 0.364
WS B 10/17/19 11:15 305 0.17 20.9 0.011 0.16 0.29 0.62 <0.05 0.76 0.294
WS P 10/17/19 9:00 326 0.18 35.4 0.319
WSW L 10/17/19 11:50 303 0.17 23.3 <0.007 <0.05 0.73 0.24 0.15 0.16 0.242
WS P 10/18/19 9:00 306 0.17 25.7 0.259
WS P 10/20/19 9:00 305 0.17 21.7 0.243
WS P 10/21/19 9:00 309 0.17 20.9 0.294
WS P 10/22/19 9:00 310 0.17 16.4 0.302
WS P 10/23/19 9:00 311 0.18 15.2 0.297
WS B 10/24/19 11:00 312 0.18 20.0 <0.007 <0.05 0.02 <0.05 <0.05 <0.05 0.314
WS P 10/24/19 11:00 312 0.18 17.6 0.337
WSW L 10/24/19 11:33 310 0.17 22.1 0.030 0.45 1.69 <0.05 1.78 <0.05 0.281
WS P 10/25/19 9:00 310 0.17 22.9 0.343
WS P 10/26/19 9:00 312 0.18 20.0 0.299
WS P 10/27/19 9:00 314 0.18 18.0 0.300
WS P 10/28/19 9:00 313 0.18 18.0 0.338
WS P 10/29/19 9:00 316 0.18 17.6 0.308
WS P 10/30/19 9:00 317 0.18 16.4 0.230
SCD 10/31/19 | 12:30 46628 29.00 72.6 7.401 110.47| 0.63 14.01 48.06 97.72 0.047
WS B 10/31/19 10:52 321 0.18 16.0 0.016 0.25 0.11 <0.05 0.15 0.27 0.252
WS P 10/31/19 9:00 335 0.19 24.5 0.319
WS T#1 10/31/19 11:36 324 0.18 20.0 0.327
WS T#2 10/31/19 11:40 323 0.18 16.8 0.330
WS T#3 10/31/19 11:48 322 0.18 14.4 0.219
WS T#4 10/31/19 11:54 324 0.18 16.8 0.246
WS T#5 10/31/19 11:58 324 0.18 43.1 0.270
WS T#6 10/31/19 12:09 324 0.18 15.2 0.313
WS T#7 10/31/19 11:19 323 0.18 18.0 0.338
WS T#8 10/31/19 12:15 320 0.18 12.0 0.568
WSW L 10/31/19 12:34 326 0.18 16.8 <0.007 <0.05 0.45 <0.05 <0.05 <0.05 0.216
WS P 11/01/19 9:00 335 0.19 16.0 0.561
WS P 11/02/19 9:00 333 0.19 14.8 0.506
WS P 11/03/19 9:00 330 0.19 18.0 0.552
Lost Creek 11/04/19 15:00 107 <0.05 150.5 <0.005
SCD 11/04/19 12:30 45020 28.00 44.7 0.424 6.33 <0.05 1.70 5.04 1.81 <0.005
WS P 11/04/19 9:00 330 0.19 21.7 0.517
WS P 11/05/19 9:00 330 0.19 16.8 0.429
WS P 11/06/19 9:00 330 0.19 18.0 0.483
WS B 11/07/19 | 10:50 386 0.22 16.0 0.035 0.53 <0.05 0.20 0.45 0.07 0.469
WS P 11/07/19 9:00 348 0.20 19.2 0.358
WSW L 11/07/19 11:25 358 0.20 16.4 0.025 0.37 0.17 <0.05 0.30 0.12 0.394
WS P 11/08/19 9:00 346 0.20 15.6 0.396
WS P 11/09/19 9:00 358 0.20 19.2 0.429
WS P 11/10/19 9:00 364 0.21 13.6 0.327
WS P 11/11/19 9:00 366 0.21 18.0 0.356
WS P 11/12/19 9:00 376 0.21 23.3 0.352
WS P 11/13/19 9:00 393 0.22 12.8 0.390
WS B 11/14/19 | 10:45 434 0.25 12.8 0.037 0.56 0.12 0.43 0.59 <0.05 0.306
WS P 11/14/19 9:00 391 0.22 12.4 0.408
WSW L 11/14/19 11:05 452 0.26 14.4 0.022 0.33 <0.05 0.23 0.30 <0.05 0.277
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

TableAl: Wakulla $ring Datg page 21

Algal

Station Date Time | SpCond | Salinity | Color biomgass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L

WS P 11/15/19 9:00 407 0.23 14.4 0.333
WS P 11/16/19 9:00 411 0.24 12.8 0.277
WS P 11/17/19 9:00 416 0.24 12.8 0.298
WS P 11/18/19 9:00 444 0.25 13.2 0.329
WS P 11/19/19 9:00 454 0.26 14.4 0.331
WS P 11/20/19 9:00 475 0.27 13.2 0.392
WS B 11/21/19 10:45 510 0.29 12.4 0.017 0.26 0.01 <0.05 0.45 <0.05 0.316
WS P 11/21/19 9:00 491 0.28 14.8 0.303
WSW L 11/21/19 | 11:30 545 0.32 14.0 0.008 0.12 0.06 <0.05 <0.05 0.21 0.247
WS P 11/22/19 9:00 535 0.31 27.3 0.300
WS P 11/23/19 9:00 539 0.31 13.2 0.282
WS P 11/24/19 9:00 608 0.35 14.4 0.272
WS P 11/25/19 9:00 641 0.37 16.4 0.280
WS P 11/26/19 9:00 695 0.41 13.6 0.278
WS B 11/27/19 10:45 737 0.43 15.6 0.038 0.57 <0.05 0.24 0.59 0.13 0.280
WS P 11/27/19 9:00 720 0.42 13.6 0.260
WS T#1 11/27/19 11:48 722 0.42 15.2 0.249
WS T#2 11/27/19 11:52 719 0.42 16.4 0.247
WS T #3 11/27/19 12:00 719 0.42 14.8 0.251
WS T#4 11/27/19 12:06 695 0.41 16.8 0.260
WS T#5 11/27/19 12:09 656 0.38 14.8 0.287
WS T #6 11/27/19 12:20 562 0.33 14.0 0.350
WS T#7 11/27/19 11:23 717 0.42 15.2 0.224
WS T #8 11/27/19 12:25 325 0.18 9.1 0.592
WSW L 11/27/19 12:52 631 0.37 15.2 0.089 1.33 2.61 <0.05 341 <0.05 0.272
WS P 11/28/19 9:00 720 0.42 22.9 0.171
Lost Creek 11/29/19 | 10:45 103 <0.05 166.7 0.018
SCD 11/29/19 10:00 48237 30.00 31.4 0.213 3.18 1.58 <0.05 4.45 <0.05 <0.005
WS P 11/29/19 9:00 716 0.42 24.5 0.220
WS P 11/30/19 9:00 671 0.39 20.9 0.234
WS P 12/01/19 9:00 664 0.39 20.0 0.217
WS P 12/02/19 9:00 653 0.38 30.1 0.090
WS P 12/03/19 9:00 607 0.35 18.0 0.377
WS P 12/04/19 9:00 612 0.36 26.5 0.377
WS B 12/05/19 | 11:00 627 0.36 36.2 0.023 0.34 <0.05 0.27 0.74 <0.05 0.163
WS P 12/05/19 9:00 594 0.34 15.6 0.344
WSW L 12/05/19 11:40 645 0.38 20.0 0.055 0.82 0.08 <0.05 1.78 <0.05 0.068
WS P 12/05/19 9:00 594 0.34 15.6 0.344
WSW L 12/05/19 11:40 645 0.38 20.0 0.055 0.82 0.08 <0.05 1.78 <0.05 0.068
WS P 12/06/19 9:00 582 0.34 30.5 0.311
WS P 12/07/19 9:00 578 0.34 19.2 0.684
WS P 12/08/19 9:00 638 0.37 23.3 0.407
WS P 12/09/19 9:00 626 0.36 19.6 0.736
WS P 12/10/19 9:00 649 0.38 23.3 0.369
WS P 12/11/19 9:00 666 0.39 17.6 0.399
WS B 12/12/19 11:00 671 0.39 51.5 0.009 0.14 <0.05 0.35 0.49 <0.05 0.232
WS P 12/12/19 9:00 648 0.38 25.7 0.427
WSW L 12/12/19 11:25 575 0.33 34.6 <0.007 <0.05 <0.05 <0.05 0.74 <0.05 0.306
WS P 12/13/19 9:00 651 0.38 16.0 0.309

Pages7 of 110



TableAl: Wakulla $ring Datg page 22

Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

Algal

Station Date Time | SpCond | Salinity | Color biomgass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L

WS P 12/14/19 9:00 701 0.41 15.2 0.306
WS P 12/15/19 9:00 718 0.42 17.2 0.392
WS P 12/16/19 9:00 761 0.45 18.0 0.387
WS P 12/17/19 9:00 809 0.47 16.8 0.392
WS P 12/18/19 9:00 716 0.42 14.0 0.290
WS B 12/19/19 10:45 688 0.40 17.6 <0.007 <0.05 0.16 0.60 0.00 <0.05 0.306
WSW L 12/19/19 | 12:30 588 0.34 13.6 0.020 0.30 0.16 0.24 <0.05 0.31 0.403
WS P 12/21/19 9:00 638 0.37 12.0 0.399
WS P 12/22/19 9:00 562 0.33 13.2 0.394
Lost Creek 12/23/19 11:00 76 <0.05 262.4 <0.005
SC 12/23/19 14:00 46628 29.00 19.6 <0.005
WS P 12/24/19 9:00 662 0.39 13.6 0.421
WS P 12/25/19 9:00 679 0.40 14.4 0.392
WS #1 12/26/19 11:42 716 0.42 13.2 0.379
WS #2 12/26/19 11:48 710 0.41 14.0 0.425
WS #3 12/26/19 11:55 711 0.42 13.2 0.394
WS #4 12/26/19 12:.01 697 0.41 14.0 0.423
WS #5 12/26/19 12:11 646 0.38 12.0 0.493
WS #6 12/26/19 12:17 553 0.32 12.8 0.451
WS #7 12/26/19 11:22 710 0.41 12.8 0.388
WS #8 12/26/19 12:22 328 0.19 13.2 0.753
WS B 12/26/19 | 11:00 727 0.42 12.0 0.008 0.12 0.03 0.21 <0.05 1.51 0.397
WS P 12/26/19 9:00 764 0.45 12.0 0.394
WSW L 12/26/19 12:42 621 0.36 14.4 <0.007 <0.05 0.99 0.16 <0.05 1.72 0.495
SC 12/27/19 11:30 46628 29.00 18.4 <0.005
WS P 12/27/19 9:00 698 0.41 12.4 0.432
WS P 12/28/19 9:00 730 0.43 8.7 0.469
WS P 12/29/19 9:00 735 0.43 9.5 0.462
WS P 12/30/19 9:00 786 0.46 14.8 0.464
WS P 12/31/19 9:00 761 0.45 11.2 0.267
WS P 01/01/20 9:00 732 0.43 12.8 0.275
WS P 01/02/20 9:00 783 0.46 14.8 0.354
WS P 01/03/20 9:00 840 0.49 14.0 0.306
WS P 01/04/20 9:00 905 0.53 12.4 0.289
WS P 01/05/20 9:00 874 0.51 33.0 0.372
WS P 01/06/20 9:00 743 0.43 12.0 0.354
WS P 01/07/20 9:00 818 0.48 12.0 0.245
WS P 01/08/20 9:00 787 0.46 13.6 0.361
WS B 01/09/20 10:50 714 0.42 8.3 0.013 0.19 0.01 0.07 <0.05 0.46 0.385
WS P 01/09/20 9:00 712 0.42 7.5 0.381
WSW L 01/09/20 11:30 644 0.37 9.9 <0.007 <0.05 <0.05 <0.05 <0.05 2.02 0.343
WS P 01/10/20 9:00 753 0.44 19.2 0.333
Lost Creek 01/11/20 12:00 64 <0.05 249.5 <0.005
SCD 01/11/20 10:40 48237 30.00 18.8 <0.005
WS P 01/11/20 9:00 833 0.49 18.8 0.352
WS P 01/12/20 9:00 912 0.54 13.6 0.367
WS P 01/13/20 9:00 919 0.54 14.0 0.352
WS P 01/14/20 9:00 944 0.55 13.2 0.357
WS P 01/15/20 9:00 929 0.55 20.4 0.446
WS B 01/16/20 | 12:15 824 0.48 38.2 0.008 0.12 0.04 0.08 <0.05 0.73 0.262
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TableAl: Wakulla $ring Datg page 23

Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

Algal

Station Date Time | SpCond | Salinity | Color biomgass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L

WS P 01/16/20 9:00 865 0.51 12.0 0.415
WSW L 01/16/20 11:11 690 0.40 16.4 <0.007 0.00 0.23 0.20 <0.05 0.82 0.494
WS P 01/17/20 9:00 848 0.50 15.2 0.427
WS P 01/19/20 9:00 757 0.42 18.4 0.415
WS P 01/20/20 9:00 741 0.41 24.9 0.453
WS P 01/21/20 9:00 659 0.36 14.4 0.435
WS P 01/22/20 9:00 633 0.34 16.8 0.451
WS B 01/23/20 11:00 533 0.28 16.0 <0.007 <0.05 <0.05 0.84 <0.05 0.46 0.428
WS P 01/23/20 9:00 601 0.32 16.0 0.437
WS P 01/24/20 9:00 627 0.34 20.0 0.316
Lost Creek 01/25/20 12:00 72 <0.05 255.9 <0.005
SCD 01/25/20 10:26 49715 29.79 25.7 <0.005
WS P 01/25/20 9:00 685 0.37 26.9 0.318
WSW L 01/25/20 11:15 632 0.34 20.9 <0.007 <0.05 <0.05 0.38 <0.05 0.71 0.366
WS P 01/26/20 9:00 711 0.39 22.9 0.338
WS P 01/27/20 9:00 765 0.42 20.4 0.484
WS P 01/28/20 9:00 875 0.49 17.6 0.318
WSW AD 01/28/20 10:45 804 0.45 18.0 <0.005
WSW AK 01/28/20 11:30 772 0.43 21.3 <0.005
WSW B 01/28/20 10:15 309 0.15 11.2 0.122
WSW C 01/28/20 10:32 382 0.19 8.7 0.160
WSW D 01/28/20 10:52 323 0.16 9.5 <0.005
WSW K 01/28/20 11:22 803 0.45 19.2 0.005
WSW SW 01/28/20 11:07 324 0.16 14.4 0.702
WS P 01/29/20 9:00 852 0.47 21.7 0.324
WS #1 01/30/20 11:46 946 0.53 14.8 0.330
WS #2 01/30/20 11:53 903 0.51 15.2 0.337
WS #3 01/30/20 12:04 898 0.50 14.0 0.249
WS #4 01/30/20 12:11 868 0.48 12.8 0.273
WS #5 01/30/20 12:16 844 0.47 12.8 0.309
WS #6 01/30/20 | 12:31 leaked leaked 27.3 0.433
WS #7 01/30/20 11:15 912 0.51 12.0 0.318
WS #8 01/30/20 12:35 526 0.28 10.8 0.527
WS B 01/30/20 | 11:00 899 0.50 22.5 0.047 0.71 0.47 1.55 1.34 <0.05 0.140
WS P 01/30/20 9:00 893 0.50 36.6 0.343
WSW L 01/30/20 11:50 732 0.40 16.8 <0.007 0.05 <0.05 1.89 1.78 <0.05 0.428
WS P 02/01/20 9:00 913 0.51 18.8 0.266
WS P 02/02/20 9:00 902 0.50 21.3 0.364
Lost Creek 02/03/20 14:06 185 0.07 167.5 <0.005
SC 02/03/20 13:20 49715 29.79 37.8 <0.005
WS P 02/03/20 9:00 933 0.52 20.0 0.339
WS P 02/04/20 9:00 795 0.44 20.4 0.345
WS B 02/05/20 | 10:45 796 0.44 17.2 <0.007 0.03 0.39 0.23 0.30 0.01 0.330
WS P 02/05/20 9:00 794 0.44 14.0 0.303
WSW L 02/05/20 11:22 686 0.38 16.4 <0.007 <0.05 0.83 0.33 0.15 0.16 0.373
WS P 02/06/20 9:00 800 0.44 22.5 0.404
Lost Creek 02/07/20 11:45 72 <0.05 239.4 <0.005
WS P 02/07/20 9:00 844 0.47 23.7 0.461
SC 10 cold hole 02/08/20 13:00 46611 27.93 32.6 <0.005
SC7 02/08/20 13:00 46611 27.93 33.8 <0.005
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

Algal

Station Date Time | SpCond | Salinity | Color biomgass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L

SC8 02/08/20 13:00 46611 27.93 35.0 <0.005
SCdock 02/08/20 10:15 46611 27.93 <0.005
WS P 02/08/20 9:00 752 0.41 19.2 0.289
WS P 02/09/20 9:00 794 0.44 20.0 0.342
WS P 02/10/20 9:00 753 0.42 21.3 0.361
WS P 02/11/20 9:00 801 0.44 29.7 0.393
WS P 02/12/20 9:00 793 0.44 15.2 0.364
WS P 02/13/20 9:00 823 0.46 14.0 0.421
WS B 02/14/20 10:50 796 0.44 15.6 <0.007 <0.05 <0.05 <0.05 <0.05 <0.05 0.355
WS P 02/14/20 9:00 780 0.43 21.3 0.330
WSW L 02/14/20 11:28 688 0.38 13.6 <0.007 <0.05 <0.05 <0.05 <0.05 <0.05 0.317
WS P 02/15/20 9:00 772 0.43 16.8 0.359
WS P 02/16/20 9:00 719 0.39 20.9 0.239
WS P 02/17/20 9:00 726 0.40 15.2 0.259
Lost Creek 02/18/20 17:30 51 <0.05 262.4 <0.005
SCD 02/18/20 17:10 43507 26.07 46.3 <0.005
WS P 02/18/20 9:00 778 0.43 19.2 0.139
WSW AD 02/18/20 15:10 770 0.43 15.2 <0.005
WSW AK 02/18/20 14:00 809 0.45 13.2 0.032
WSW B 02/18/20 12:30 314 0.15 19.2 0.125
WSW C 02/18/20 12:38 403 0.21 11.2 0.187
WSW D 02/18/20 15:00 331 0.16 9.1 0.119
WSW Indian Spring| 02/18/20 16:30 288 0.14 39.4 1.434
WSW K 02/18/20 13:55 889 0.50 13.2 0.031
WSW SW 02/18/20 13:30 323 0.16 8.3 0.442
WS P 02/19/20 9:00 766 0.42 22.5 0.261
WS B 02/20/20 11:00 750 0.41 17.6 <0.007 <0.05 <0.05 <0.05 <0.05 <0.05 0.321
WS P 02/20/20 9:00 763 0.42 18.4 0.301
WSW L 02/20/20 11:40 671 0.37 14.4 <0.007 <0.05 <0.05 <0.05 <0.05 <0.05 0.385
WS P 02/21/20 9:00 740 0.41 14.0 0.315
SCD 02/22/20 10:00 45059 27.00 33.4 <0.005
WS P 02/22/20 9:00 652 0.35 13.2 0.301
WS P 02/23/20 9:00 620 0.34 15.6 0.325
WS P 02/24/20 9:00 623 0.34 14.4 0.309
WS P 02/25/20 9:00 689 0.38 18.0 0.299
WS P 02/26/20 9:00 721 0.40 15.6 0.325
WS #1 02/27/20 11:23 731 0.40 18.4 0.313
WS #2 02/27/20 11:38 739 0.41 17.6 0.303
WS #3 02/27/20 11:45 737 0.41 18.8 0.395
WS #4 02/27/20 11:53 730 0.40 20.4 0.379
WS #5 02/27/20 11:57 678 0.37 18.0 0.421
WS #6 02/27/20 12:06 575 0.31 18.4 0.558
WS #7 02/27/20 11:08 728 0.40 18.0 0.281
WS #8 02/27/20 12:12 333 0.16 14.0 0.652
WS B 02/27/20 11:00 740 0.41 22.5 <0.007 <0.05 <0.05 <0.05 <0.05 <0.05 0.297
WS P 02/27/20 9:00 742 0.41 20.0 1.729
WSW L 02/27/20 12:30 653 0.36 21.3 <0.007 <0.05 <0.05 <0.05 <0.05 <0.05 0.379
WS P 02/28/20 9:00 780 0.43 24.8 0.386
WS P 02/29/20 9:00 718 0.39 27.6 0.386
WS P 03/01/20 9:00 667 0.36 17.5 0.341
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

TableAl: Wakulla $ring Datg page 25

Algal

Station Date Time | SpCond | Salinity | Color biomgass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L

WS P 03/02/20 9:00 672 0.37 23.9 0.386
WS P 03/03/20 9:00 683 0.37 25.8 0.286
Lost Creek 03/04/20 14:00 72 <0.05 298.8 <0.005
SCD 03/04/20 | 13:30 38852 23.27 23.8 <0.005
WS P 03/04/20 9:00 713 0.39 23.1 0.281
WS B 03/05/20 11:00 690 0.38 32.2 <0.007 0.07 <0.05 0.04 0.10 <0.05 0.256
WS P 03/05/20 9:00 691 0.38 31.0 0.272
WSW L 03/05/20 11"35 643 0.35 26.7 <0.007 0.06 0.05 0.18 0.62 <0.05 0.314
WS P 03/06/20 9:00 708 0.39 35.5 0.392
WS P 03/07/20 9:00 627 0.34 27.6 0.298
Indian Springs 03/08/20 12:00 280 0.13 20.5 <0.005
SCD 03/08/20 9:30 37300 22.34 35.3 <0.005
WS P 03/08/20 9:00 543 0.29 19.0 0.400
WS P 03/10/20 9:00 393 0.20 22.3 0.360
WS P 03/11/20 9:00 393 0.20 20.1 0.352
WS B 03/12/20 10:42 392 0.20 23.5 <0.007 <0.05 <0.05 <0.05 <0.05 <0.05 0.386
WSW L 03/12/20 11:05 405 0.21 27.4 <0.007 <0.05 <0.05 <0.05 <0.05 <0.05 0.282
WS P 03/13/20 9:00 389 0.20 22.0 0.354
WS P 03/14/20 9:00 376 0.19 23.3 0.371
WS P 03/15/20 9:00 371 0.19 24.7 0.420
WS P 03/16/20 9:00 354 0.18 40.6 0.470
WS P 03/17/20 9:00 325 0.16 26.7 0.465
WS P 03/18/20 9:00 316 0.15 22.8 0.472
WS B 03/19/20 10:45 313 0.15 20.4 <0.007 <0.05 <0.05 <0.05 <0.05 <0.05 0.380
WS P 03/19/20 9:00 307 0.15 19.6 0.420
WSW L 03/19/20 11:10 307 0.15 24.8 <0.007 <0.05 <0.05 <0.05 <0.05 <0.05 0.366
Lost Creek 03/20/20 | 15:30 137 <0.05 293.6 <0.005
SC 03/20/20 16:30 18679 11.17 132.2 <0.005
WS P 03/20/20 9:00 310 0.15 21.7 0.366
WS P 03/21/20 9:00 309 0.15 19.1 0.353
Lost Creek 03/22/20 19:15 68 <0.05 305.6 <0.005
SC 03/22/20 17:10 6364 3.78 164.4 <0.005
WS P 03/22/20 9:00 309 0.15 13.9 0.409
WS P 03/23/20 9:00 304 0.15 15.9 0.431
WS P 03/24/20 9:00 304 0.15 13.1 0.418
WS P 03/25/20 9:00 305 0.15 13.2 0.424
WS B 03/26/20 10:45 306 0.15 13.2 0.443
WSW L 03/26/20 | 11:09 311 0.15 13.9 0.402
Fisher Creek 03/27/20 13:00 67 <0.05 270.1 <0.005
Lost Creek 03/27/20 12:45 112 <0.05 288.0 <0.005
Sally Ward 03/27/20 11:30 320 0.16 3.2 0.647
SCD 03/27/20 12:20 19765 11.82 106.5 <0.005
WSW AD 03/27/20 | 11:10 308 0.15 15.8 0.220
WSW AK 03/27/20 11:40 300 0.14 15.4 0.213
WSW B 03/27/20 10:45 330 0.16 4.1 0.488
WSW C 03/27/20 10:48 325 0.16 4.2 0.506
WSW D 03/27/20 11:15 324 0.16 2.1 0.442
WSW K 03/27/20 | 11:45 291 0.14 18.1 0.126
Wakulla Beach 03/28/20 18:00 36214 21.69 100.8 <0.005
WS P 03/26/20 9:00 324 0.16 25.1 0.426
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Wakulla Springs Dark Water: Causes and Sources Phases llI
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TableAl: Wakulla $ring Datg page 26

Algal
Station Date Time | SpCond | Salinity | Color biomgass chla chlb chlc Cor Chloro Phao Nitrate
us ppt PtCo mg/L ug/L ug/L ug/L ug/L ug/L mg/L
WS P 03/27/20 9:00 301 0.14 16.8 0.387
WS P 03/28/20 9:00 301 0.14 11.5 0.335
WS P 03/30/20 9:00 301 0.14 10.2 0.321
WS P 03/31/20 9:00 302 0.14 15.8 0.278
WS P 04/01/20 9:00 307 0.15 17.2 0.337
WS P 04/02/20 9:00 315 0.15 12.0 0.392
WS B 04/02/20 10:15 305 0.15 9.1 0.017 0.26 0.03 <0.05 <0.05 0.80 0.329
WSW L 04/02/20 10:50 303 0.15 9.4 <0.007 0.02 <0.05 <0.05 <0.05 1.80 0.371
SCD 04/07/20 17:00 443 0.23 27.3 <0.005
WS P 04/03/20 9:00 303 0.15 8.5 0.410
WS P 04/06/20 9:00 307 0.15 11.9 0.374
WS P 04/07/20 9:00 429 0.22 17.9 0.388
WS P 04/08/20 9:00 447 0.23 111 0.355
WS P 04/09/20 9:00 332 0.16 9.9 0.385
WS P 04/10/20 9:00 312 0.15 11.2 0.231

New Innovative Technology Chlorophyll Factor. During this project MLI has developed a new
analytical test for chlorophylThis isa nordestructivansitu field measurement taken with the
spectraladiometer. Weisethe watercolumnscan we make faneasuringhe light intensity
spectralradiometradly from 340nm1024nm, three readings per nm. The water column is
scannedat halfmeter intervalsFrom the wavelength scans we integrate over the visibly green
chlorophyll absorbance in the water column. We calculate the extinctifficeog at 664nm to
691nm (prepeak) and another extinction coefficient at 692nm to 719nm-(@zdt). Then we
subtract the pogteak extinction from the pngeak extinction and we initially used a negative
value to detect the presence of chlorophyll. Tdve numbers we obtain, which we are calling a
chlorophyll factor, prove to be slightly more significant, statistically, than our traditional
chlorophyll measurements. We are currently working on calculating a chlorophyll concentration
and method developmewith the Florida Department of Health Bureau of Laboratories, patent
pending.
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TableA2: Wakulla $ring Visibility Datg page 1

Date LICOR| OO |Secchi| Chlfactor | Visablity
H feet feet feet unitless feet
12/30/17 15.6 15.0 35.0 0.35 21.9
01/07/18 131 16.6 37.0 -0.27 22.2
01/11/18 16.1 15.3 31.0 -0.58 20.8
01/18/18 10.7 23.2 2.52 17.0
01/25/18 14.2 15.7 30.0 -0.22 20.0
02/01/18 14.0 16.4 30.0 0.43 20.1
02/08/18 15.1| 18.2 31.0 1.16 21.4
02/15/18 15.3| 16.3| 29.0 0.90 20.2
02/22/18 145 155 20.5 -0.09 16.8
03/02/18 135 13.7 135 -0.25 13.6
03/08/18 10.6 11.6 15.8 -0.34 12.7
03/18/18 8.0 9.4 0.08 8.7
03/22/18 9.2 9.4 15.0 -0.66 11.2
03/29/18 9.4 72| 105 -0.63 9.0
04/05/18 8.1 9.3 14.7 -0.50 10.7
04/12/18 10.4| 10.6| 18.0 -0.65 13.0
04/20/18 10.0 15.7 245 0.18 16.7
04/26/18 16.1 154 40.0 0.02 23.8
05/04/18 16.3 19.2 445 1.42 26.7
05/10/18 17.0 15.6 68.0 0.34 33.5
05/18/18 18.6] 20.5| 56.0 0.29 31.7
05/24/18| 20.5| 25.8[ 70.0 38.8
05/31/18 18.1 17.4 46.5 0.33 27.3
06/07/18 14.0 14.0 17.5 -1.08 15.2
06/14/18 13.2 14.3 144 -0.75 14.0
06/21/18 13.6 16.0 27.0 0.30 18.9
06/28/18 145 15.7 205 1.94 16.9
07/05/18 16.5 18.9 35.0 -0.34 235
07/12/18 19.6 17.3 43.7 0.26 26.9
07/19/18 26.7 26.7 40.0 31.1
07/26/18 18.7] 15.9| 389 -0.11 245
08/02/18 8.5 8.5
08/09/18 5.9 6.1 4.8 -0.04 5.6
08/16/18 8.9 8.1 5.7 -0.69 7.6
08/23/18 11.3 9.7 12.9 -0.64 11.3
08/27/18 14.1 10.7 -0.45 8.3
09/06/18 12.2 11.1 18.2 -0.11 13.8
09/13/18 9.1 14.1 15.6 0.24 12.9
09/20/18 15.3 16.5 27.0 -0.14 19.6
09/27/18 155 15.7 254 -0.26 18.9
10/04/18 154 16.7 274 -0.03 19.8
10/15/18 12.2 17.0 30.0 1.70 19.7
10/18/18 23.2 16.5 33.9 5.70 245
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

TableA2: Wakulla $ring Visibility Datg page 2

10/18/18 23.2 16.5] 33.9 5.70 245
Date LICOR| OO |Secchi| Chlfactor | Visablity
_ feet feet feet unitless feet

11/01/18 22.7| 21.8| 205 0.30 21.7
11/08/18 20.6 17.7 35.1 2.29 245
11/15/18 14.3 17.01 32.0 1.70 21.1
11/21/18 154 147 16.6 0.50 15.6
11/29/18 11.9 13.3 14.3 0.23 13.2
12/06/18 11.0 11.9 113 0.05 114
12/13/18 8.3 55 7.3 -0.16 7.0
12/19/18 12.7 1.10 12.7
12/27/18 6.9 8.3 75 -0.16 7.6
01/03/19 7.1 6.3 8.3 -0.08 7.2
01/10/19 104 6.5 9.8 0.02 8.9
02/17/19 125 13.9 10.6 -0.17 12.3
01/24/19 9.4| 11.7 14.8 -0.02 12.0
01/31/19 14.3 13.0( 20.0 0.36 15.8
02/07/19 14.6 16.8 14.0 0.61 15.1
02/14/19 14.4( 128 23.0 0.31 16.7
02/21/19 15.0 16.6( 22.0 0.70 17.9
02/28/19| 44.1| 295| 36.4 3.82 36.7
03/07/19 19.6 45,0 32.3
03/14/19 10.9 18.0 14.8 0.09 145
03/21/19 13.3 15.8 16.4 0.72 15.2
03/28/19 27.6| 231 27.0 0.44 25.9
04/04/19 254| 18.1| 327 1.46 25.4
04/11/19 19.4( 21.0| 420 1.96 27.5
04/18/19 29.8| 26.8| 57.0 0.78 37.9
04/25/19 21.3| 289| 505 2.32 33.6
05/02/19 18.8 247 35.0 2.05 26.2
05/09/19 21.5| 232 475 2.27 30.7
05/16/19 20.0| 24.4] 680 1.46 375
05/23/19] 39.2] 34.1| 55.0 2.10 42.8
05/30/19| 432 59.6 51.4
06/06/19| 33.3] 29.8| 50.7 1.43 379
06/13/19| 55.5| 32.4| 66.0 1.74 51.3
06/20/19| 40.8| 49.2 53.8 1.68 479
06/27/19 52.6| 587 66.6 2.98 59.3
07/03/19 54.1] 64.9| 68.1 1.48 62.4
07/11/19| 479| 355| 57.1 3.09 46.8
07/18/19 60.3| 384| 56.6 6.49 51.8
07/25/19| 31.2| 36.2 27.8 2.22 317
08/01/19| 32.3] 314| 271 2.72 30.3
08/08/19| 33.0 30.6 31.8
08/15/19| 32.8| 69.6] 52.6 5.66 51.7
08/22/19] 36.0/ 21.8 451 3.54 34.3
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TableA2: Wakulla $ring Visibility Datg page 3

Date LICOR| OO |Secchi| Chlfactor | Visablity
H feet feet feet unitless feet
08/29/19| 20.0 25.0 225
09/05/19 15.0 12.9 104 0.15 12.8
09/12/19 175 13.6 16.9 0.39 16.0
09/19/19 19.7 16.0 23.7 0.90 19.8
09/26/19| 30.6|] 21.4( 30.0 4.94 27.3
10/03/19| 32.7] 30.7 33.1 1.31 32.2
10/10/19 31.2 19.0 32.4 5.74 27.5
10/17/19| 31.4| 173 299 0.50 26.2
10/24/19 394 27.4 39.5 3.15 354
10/31/19 23.1 33.7 44 .4 0.07 33.7
11/07/19 47.1 519 49.0 1.79 49.3
11/14/19 36.0 22.8 40.8 251 33.2
11/21/19 34.5 17.4 35.0 0.46 29.0
11/27/19( 285| 32.0/ 35.0 0.54 31.8
12/05/29 28.0 29.4 31.1 241 295
12/12/19| 36.7| 26.1| 35.1 0.85 32.6
12/19/19| 33.2| 17.4| 303 2.24 27.0
12/27/19 285 32.0 35.0 0.54 318
01/02/20 33.2 26.1 29.0 0.74 294
01/09/20 31.3 26.0 26.6 1.98 419
01/16/20 23.1 24.9 24.0
01/23/20| 35.6| 18.3| 356 152 29.8
01/30/20| 33.9| 253 17.3 0.01 255
02/05/20| 35.0/ 15.9| 25.0 0.64 25.3
02/14/20| 215 19.3 0.34 20.4
02/20/20| 35.3 33.2 34.3
02/27/20 33.0 30.0 315
03/05/20 33.0 25.0 29.0
03/12/20 30.6 14.7 20.7 22.0
03/19/20 31.3 14.8 27.4 0.96 245
03/26/20| 33.6] 13.2 38.0 0.29 28.3
04/02/20| 37.7| 32.8 536 0.18 41.4
04/10/20| virus | virus| 49.0 virus 49.0
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Wakulla Springs Dark Water: Causes and Sources Phases I
Final Report, 07/17/20

Appendix 1B
Wakulla Springs Dark Water: Causes and Sources Phases ill
Weather and WaterLevelData Generated for this Report

*Please use the daily weather datan table A3 coupled with the major storms
listed in figure A3 to determine antecedent weather conditionf any sample
listed in this report

Wakulla Spring, Visibility, 08/14/14 - 06/25/20;s/01/,

07/21/16
Running /21 05/11/17 L” 19/ 1§J 07/03/19
— at70ftVisbility @ o \ / |

g [loors J | ﬂ)}'
S A Y [——
| 1Y Fﬂ |

10

08/14/14
12/28/14

03/09/17

01/23/20
04/02/20
06/11/20

04/06/15
07/01/15
09/09/15
11/20/15
01/22/16
04/02/16
06/02/16
08/11/16
12/31/16
05/18/17
07/26/17
n 02/22/18
£ 05/04/18
& 07/12/18
02/07/19
04/18/19

2
o
=

Visibility as a combination of Sedchi, Photo Syntheticak
Hr Hermine
09/02/16

TS Gordon
09/04/18

QDM Eetn
Hr Michael
10/10/18

Figure A3: This graph shows the prominent weather systemsencountered during this study, it is
Figure 21 from this textdepicting visibilityat Wakulla Springs.
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

TableA3: Associated Weather, page 1

Rainfall WS Rainfall WS Rainfall WS Rainfall WS

Date Park (inches) Date Park (inches) Date Park (inches) Date Park (inches)
01/01/18 ol| o02/12118 0.24|| 03/27/18 o|| os/09/18 0
01/02/18 ol| 02/13/18 o|| o03rz8/18 o|| os/10/18 0
01/03/18 0.04]| 0214118 o|| 0320118 o|| osnins 0
01/04/18 o|| 02115118 o|| o0srzo0m18 0.06|| 05/12/18 0
01/05/18 ol| 021618 o|| o03rz118 o|| 05/13/18 0
01/06/18 ol| 0217118 o|| oa01/18 o|| o0s/14/18 0.59
01/07/18 oll o2/18/18 o|| o428 o|| o0s/15/18 2.9
01/08/18 ol |_o2/19/18 o|| o438 o|| osnens 0.81
01/09/18 002l | 02120118 0.01|| 04/04/18 0.06|| 05/17/18 1.65
01/10/18 ol | 02/21/18 o|| o4r05/18 0.01|| os/18/18 0.8
OL/LL/18 ol _02/22/18 o|| oar06/18 o|| o0s/19/18 0
01/12/18 076l [ 02/23/18 o|| oar07/18 1.9|| o0s/20/18 0.31
011318 001l |_02/24/18 o|| oafsns o|| osr21n18 0.1
0L/14/18 ol [_02/25/18 0.9|| 0409118 o|| osr22118 0.47
0L/15/18 o| [L02/26/18 0.6|| 04/10118 0.41|| 05/23/18 0.36
OL16/18 5| [L02/27/18 o|| oari118 o|| 0s/24/18 0
PR 003l |_02/28/18 o|| o428 o|| o0s/25/18 0
011818 : 03/01/18 o|| 0413118 o|| osr2ens 0.02
11918 03/02/18 o|| o4r1418 o|| osr27n18 1.89
120110 03/03/18 o|| o4rsn18 0.76|| 05/28/18 1.43
PP . 03/04/18 o|| o468 o|| 05/29/18 1.35
12215 oo 03/05/18 o|| o478 o|| o0s/30/18 0
poy ' 03/06/18 0.17|| o4nsis o|| o0s/31/18 0

01/23/18 0
03/07/18 o|| o4r1918 o|| oe/01/18 0

01/24/18 0
03/08/18 o|| oarzons o|| oe/02/18 0.21
01/25/18 Ol 03109718 o|| oare118 o|| o06/03/18 0
01/26/18 O o3rn0ns o|| oarz2/18 0.52|| 06/04/18 0
01/27/18 Ol 031118 0.32|| 0423118 0.03|| 06/05/18 0
01/28/18 03[ 031218 0.01|| 0424118 o|| oeloer1s 0
01/20118 0.0% [ 53/13/18 o|| oarsis o|| oe07/18 0
01/30/18 Ol 0314118 o|| oarz6/18 o|| oeisiis 0.24
01/31/18 Ol o03/15/18 ol| o4r27/18 o|| oei0or1s 0.13
02/01/18 Ol| o03/16/18 o|| oarsns o|| oerons 0.11
02/02/18 O 031718 o|| o4r2918 o|| oe/11/18 0.1
02/03/18 O o03/18/18 0.89|| 04/30/18 o|| oe/12/18 0.03
02/04/18 0.9 o3nons 3.64|| os/01/18 o|| oe/13/18 0.3
02/05/18 0|| o3/20118 0.01/| 05/02/18 o|| os6/14/18 0.87
02/06/18 0l| o03r21/18 0[] 05/03/18 o|| oe/15/18 0.73
02/07/18 0.63| 03/22/18 o|| os/04/18 o|| oe/16/18 0.01
02/08/18 O|| o3r23ns o|| os/o5/18 o|| oe/17/18 0
02/09/18 O|| 0324118 o|| os/mens o|| oe/18/18 0
02/10/18 o|| o03rsns o|| osmo7/18 o|| o06/19/18 0
02/11/18 1.04|| 03/26/18 o|| os/08/18 o|| oe/0/18 0.04
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

TableA3: Associated Weather, page 2

Rainfall WS Rainfall WS Rainfall WS Rainfall WS

Date Park (inches) Date Park (inches) Date Park (inches) Date Park (inches)
06/21/18 o|| 08/02/18 2.53|| o09/14/18 o|| 10/27/18 0
06/22/18 0.03(| 08/03/18 1.5/ 09/15/18 0|| 10/28/18 0
06/23/18 o|| 08/04/18 Of[ 09/16/18 0]| 10/29/18 0
06/24/18 o|| 08/05/18 O|| 09/17/18 0.25|| 10/30/18 0
06/25/18 o|| 08/06/18 0.6[| 09/18/18 0.11{| 10/31/18 0
06/26/18 0.01/| 08/07/18 0.01f [ 09/19/18 0.84{| 11/01/18 0.18
06/27/18 0.08| | 08/08/18 0| 09/20/18 0| 11/02/18 0.35
06/28/18 0.34| | _08/09/18 0.01] [ 09/21/18 0.03|| 11/03/18 0
06/29/18 ol |_os/10/18 0.84|| 09/22/18 o|| 11/04/18 0.18
06/30/18 132 | 0811718 0.01|| 09/23/18 o|| 11/05/18 0
07/01/18 015 [ 08/12/18 0|| o09/24/18 o|| 11/06/18 2.57
07/02/18 0.0l 0813118 0|| o09/25/18 o|| 11/07/18 0.03
07/03/18 13 | 081418 0.19|| 09/26/18 o|| 11/08/18 0.18
07/04/18 001 [_08/15/18 0|| 09/27/18 o|| 11/09/18 0.21
07/05/18 0.31] | _08/16/18 0.03|| 09/28/18 o|| 11/10/18 0
07/06/18 0.0 [L08/17/18 0.08|| 09/29/18 o|| 11/11/18 0
07707118 077 | 08/18/18 0|| 09/30/18 o|| 11/12/118 0
07/08/18 003 | 08/19/18 0.05(| 10/01/18 o|| 11/13/18 1.62
5770913 o 10| |08/2018 0|| 10/02/18 o|| 11/14/118 0.75
P 5 08/21/18 0.68|| 10/03/18 o|| 11/15/18 0.24
R . 08/22/18 0| 10/04/18 o|| 11/16/18 0
08/23/18 o|| 10/05/18 o|| 11/17/18 0

gzizﬁg 2 08/24/18 0.67|| 10/06/18 o|| 11/18/18 0
08/25/18 0.01|| 10/07/18 o|| 11/19/18 0

07114718 048 I g/26/18 0.68|| 10/08/18 o|| 11/20/18 0
O7/15/18 O 082718 o|| 10/09/18 o|| 11/21/18 0
07/16/18 O [ 0srsns 1.3|| 10/10/18 3.31|| 11/22118 0
07n7ns 0371 ogr20/18 0.05| 10/11/18 o|| 11/23/118 0
07/18/18 0.03 | 9g/30/18 0.64/| 10/12/18 o|| 11/24118 0.11
07/19/18 0.08 1 g/31/18 0.01{| 10/13/18 o|| 11725118 0.1
07/20/18 1.2111 09/01/18 o|| 10114/18 o|| 11/26/18 0.37
07/21/18 0.49 | 09/02/18 0.86|| 10/15/18 of| 1127118 0
07/22118 O/| o9/03/18 0.72|| 10/16/18 o|| 1128118 0
07/23/18 0| o09/04/18 0.08|| 10/17/18 o|| 11/29/18 0
07/24/18 0.08/| 09/05/18 0.08|| 10/18/18 o|| 11/30/18 0.03
07/25/18 0.01}| o09/06/18 o|| 10/19/18 o|| 12/01/18 1.82
07/26/18 0.06|| 09/07/18 0.35| 10/20/18 o|| 12/02/18 1.86)
07/27/18 O[| o09/08/18 of| 10/21/18 o|| 12/03/18 0.57
07/28/18 0[] 09/09/18 of| 10/22/18 o|| 12/04/18 0
07/29/18 0|| o9/10/18 0.84| 10/23/18 0.05|| 12/05/18 0
07/30/18 0.19|| 09/11/18 o|| 10/24/18 o|| 12/06/18 0
07/31/18 0.94 | 09/12/18 0.16|| 10/25/18 0.23|| 12/07118 0
08/01/18 3.77|| 09/13/18 o|| 10/26/18 0.35|| 12/08/18 0
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

TableA3: Associated Weather, page 3

Rainfall WS Rainfall WS Rainfall WS Rainfall WS

Date Park (inches) Date Park (inches) Date Park (inches) Date Park (inches)
12/09/18 1.2|| 0120119 o|| o3/04119 0.01| o4s6/19 0
12/10/18 ol| o1/21/19 o|| o03/05/19 0.25/| 04117119 0
12/11/18 ol| 01722119 o|| o369 o|| oansne 0
12/12/18 ol| 01723119 0.94|| 03/07/19 o|| oammane 1.39
12/13/18 0.28l| 01724119 0.61|| 03/08/19 o|| oar0n9 0
12/14/18 356 | 01/25/19 o|| 0309119 o|| oar21n9 0
12/15/18 003 | 01/26/19 o|| o309 o|| oar22119 0
12/16/18 ol | o1/27/19 o|| o3n1ne 0.04/| 04123119 0
12/17/18 ol |_o1/28119 o|| o3n2n9 o|| oar2ane 0
12/18/18 ol |_o1/29119 0.26|| 03/13/19 o|| oarzsne 1.63
12/19/18 ol |_o1/30/19 o|| 031149 o|| o469 0.04
12/20/18 17 [ 01/31/19 o|| 03115119 0.01| 04127119 0
122118 025 |_02/01/18 0.01|| 03/16/19 o|| oasne 0
12172118 ol [ 0210219 o|| o379 o|| oar2ane 0
1212318 o| [L02/03119 0.03|| 03/18/19 o|| 0430119 0
1272418 o [L02104/19 o|| 0319119 o|| osm119 0
12125118 ol |L02/05/19 o|| 03120119 o|| os/219 0
122618 5| |_02/08/19 o|| 0321119 o|| os/03/19 0
122718 o og| [L02/07/19 o|| 0322119 o|| os/ane 0.25
220115 1'88 02/08/19 o|| 032319 o|| os/osine 0.01
VR 0'33 02/09/19 o|| 0324119 o|| os/er9 0
Py 0'02 02/10/19 0.01]| 03/25/19 o|| osm719 0
' 02/11/19 o|| 03/26/19 o|| osi08/19 0

12/31/18 0
02/12/19 o|| o3zr27n19 0.16| 0s/00/19 0

01/01/19 0
02/13/19 o|| 03289 o|| osmone 0
01/02/19 Ol 02114110 o|| 0329119 o|| osmin9 0
01/03/19 01 02/15/19 o|| 03130129 o|| os/2/19 1.57
01/04/19 0951 02/16/19 o|| 03131119 0.01| 05113119 0.06
01/05/19 Ol 02117119 o|| oam01n9 0.17|| osn4n9 0
01/06/19 Ol o02/18/19 0.01]| 04/02/19 0.15| 05/15/19 0
01/07/19 Ol 02/19/19 o|| o4i03/19 o|| osr16/19 0
01/08/19 O 0212019 o|| 04419 0.56|| 05/17/19 0
01/09/19 Ol o2/21/19 o|| oa/05/19 1.34|| os/18/19 0
01/10/19 0| o02/22/19 o|| oaene 0.01/| osn9/19 0
01/11/19 0| o02/23/19 o|| o4/07/19 o|| osr20/19 0
01/12/19 Ol 0224119 0.17|| 04/08/19 0.31|| 05/21/19 0
01/13/19 0.07| 02/25/19 o|| o4/09/19 o|| 05/22/19 0
01/14/19 0[| 02/26/19 o|| 04/10/19 o|| 05/23/19 0
01/15/19 0| o2/27/19 0.31|| 04/11/19 o|| osr24119 0
01/16/19 o|| o2/28/19 0.03|| 04/12/19 o|| osr2sne 0
01/17/19 o|| 03/01/19 0.75|| 04/13/19 o|| osr269 0
01/18/19 o|| 03/02/19 0.22|| 04r14/19 0.14/| 05127119 0
01/19/19 0.53/| 03/03/19 0.68|| 04/15/19 o|| osr28ie 0
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

TableA3: Associated Weather, page 4

Rainfall WS Rainfall WS Rainfall WS Rainfall WS

Date Park (inches) Date Park (inches) Date Park (inches) Date Park (inches)
05/29/19 of| 07/11/19 0.38] 08/23/19 0| 10/05/19 0
05/30/19 of| 07/12/19 1.96] 08/24/19 2.96] 10/06/19 0
05/31/19 1.99( 07/13/19 0.08] 08/25/19 0.01] 10/07/19 0.28
06/01/19 0.01f| 07/14/19 0| 08/26/19 0.78] 10/08/19 0
06/02/19 of| 07/15/19 0| 08/27/19 0.32] 10/09/19 0
06/03/19 of| 07/16/19 0| 08/28/19 0| 10/10/19 0
06/04/19 of| o07/17/19 0| 08/29/19 o] 10/11/19 0
06/05/19 of[ 07/18/19 0] 08/30/19 0| 10/12/19 0
06/06/19 0.45(| 07/19/19 0| 08/31/19 0| 10/13/19 0
06/07/19 0.41]| 07/20/19 0| 09/01/19 0.02] 10/14/19 0
06/08/19 0.26|| 07/21/19 0| 09/02/19 0| 10/15/19 2.2
06/09/19 0.16|| 07/22/19 0.07] 09/03/19 0| 10/16/19 0
06/10/19 0.63|| 07/23/19 0.21] 09/04/19 0| 10/17/19 0
06/11/19 of| 07/24/19 0.06] 09/05/19 0| 10/18/19 0
06/12/19 0.01f| 07/25/19 0.01}] 09/06/19 0| 10/19/19 0.01
06/13/19 of| 07/26/19 0| 09/07/19 0| 10/20/19 0
06/14/19 of| o07/27/19 0| 09/08/19 0| 10/21/19 0
06/15/19 of[ 07/28/19 0] 09/09/19 0] 10/22/19 0
06/16/19 of[ 07/29/19 0] 09/10/19 0| 10/23/19 0
06/17/19 0.95|| 07/30/19 0| 09/11/19 0| 10/24/19 0
06/18/19 1.97(( 07/31/19 0| 09/12/19 0| 10/25/19 0.02
06/19/19 0.48|| 08/01/19 0.19] 09/13/19 0| 10/26/19 0.04
06/20/19 0.24{| 08/02/19 2.31] 09/14/19 o] 10/27/19 0.07
06/21/19 0.27|| 08/03/19 0.25] 09/15/19 0| 10/28/19 0
06/22/19 0.44]| 08/04/19 0| 09/16/19 0| 10/29/19 0.53
06/23/19 of| 08/05/19 0.06] 09/17/19 0| 10/30/19 0.92
06/24/19 of| 08/06/19 0.06] 09/18/19 0.01] 10/31/19 0.06
06/25/19 0.12|| 08/07/19 0.31] 09/19/19 0] 11/01/19 0
06/26/19 of[ 08/08/19 0.99] 09/20/19 0] 11/02/19 0
06/27/19 0.26|| 08/09/19 0.05] 09/21/19 0| 11/03/19 0
06/28/19 0.53|| 08/10/19 o] 09/22/19 0| 11/04/19 0
06/29/19 0.04{| 08/11/19 0| 09/23/19 0] 11/05/19 0.1
06/30/19 0.04{| 08/12/19 0.01] 09/24/19 o] 11/06/19 0.01
07/01/19 of[ 08/13/19 0] 09/25/19 0] 11/07/19 0
07/02/19 0.01] | 08/14/19 0| 09/26/19 0| 11/08/19 0.07
07/03/19 of| 08/15/19 1.16] 09/27/19 0] 11/09/19
07/04/19 of| 08/16/19 0| 09/28/19 o] 11/10/19
07/05/19 0.07|| 08/17/19 0.89] 09/29/19 o] 11/11/19
07/06/19 0.88|| 08/18/19 1.77) 09/30/19 0] 11/12/19 0.04]
07/07/19 0.09|| 08/19/19 1.35] 10/01/19 o] 11/13/19 0
07/08/19 0.54]| 08/20/19 0| 10/02/19 o] 11/14/19 0.48
07/09/19 of| 08/21/19 0| 10/03/19 0] 11/15/19 0.03
07/10/19 0.05|| 08/22/19 0| 10/04/19 o] 11/16/19 0
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

TableA3: Associated Weather, page 5

Rainfall WS Rainfall WS Rainfall WS
Date Park (inches) Date Park (inches) Date Park (inches)
11/17/19 0.01)| 12/30/19 0.02|| 02/11/20 0
11/18/19 12/31/19 o|| 02/12/20 0
11/19/19 o|| o1/01/20 o|| 02/13/20 0.5
11/20/19 o|| 01/02/20 o|| 02/14/20 0.3
11/21/19 o|| 01/03/20 o|| 02/15/20 0
11/22/19 o|| 01/04/20 0.3[| 02/16/20 0.4
11/23/19 0.08|| 01/05/20 o|| 02/17/20 0
11/24/19 0.01f| 01/06/20 o|| 02/18/20 0.1
11/25/19 o|| 01/07/20 o|| 02/19/20 0
11/26/19 o|| 01/08/20 o|| 02/20/20 0.3
11/27/19 o|| 01/09/20 o|| 02/21/20 0
11/28/19 o|| o01/10/20 o|| 02/22/20 0
11/29/19 o|| o1/11/20 0.72|| 02723120 0
11/30/19 o|| o1/12/20 0.06|| 02/24/20 0.3
12/01/19 0.1| o1/13/20 0.01]| 02/25/20 15
12/02/19 o|| o01/14/20 o|| 02/26/20 0.7
12/03/19 o|| o01/15/20 0.01]| 02/27/20 0
12/04/19 o|| o1/16/20 0|| 02/28/20 0
12/05/19 o|| o1/17/20 o|| 02/29/20 0
12/06/19 1.63|| 01/18/20 o|| 03/01/20 0
12/07/19 o|| 01/19/20 o|| 03/02/20 0
12/08/19 o|| 01/20/20 o|| 03/03/20 0
12/09/19 o|| o01/21/20 o|| 03/04/20 0 Rainfall WS
12/10/19 o|| 01/22/20 o|| 03/05/20 0.3 Date Park (inches)
12/11/19 0.04|| 01/23/20 o|| 03/06/20 o|| 03/25/20 0
12/12/19 0.04|| 01/24/20 0.5/ 03/07/20 0 03/26/20 0
12/13/19 0.07|| 01/25/20 o|| 03/08/20 o/ 93/27/20 0
12/14/19 0.24|| 01/26/20 0.1|| 03/09/20 1.8 [~ 03728120 0
12/15/19 o|| o01/27/20 o|| 03/10/20 0
12/16/19 o|| 01/28/20 o|| 03/11/20 0 03/29/20 0
12/17/19 0.86|| 01/29/20 0.1[| o03/12/20 o| | 03/30/20 0
12/18/19 o|| o01/30120 o|| 03113120 0| [_03/31/20 0.5
12/19/19 o|| 01/31/20 0.1| o3s/14r20 o|| 04/01/20 0
12/20/19 o|| 02/01/20 o|| 03/15/20 o|| 04/02/20 0
12/21/19 0.04|| 02/02/20 o|| 03/16/20 o|| 04/03/20 0
12/22/19 1.02|| 02/03/20 o|| 03/17/20 ol| oa/04/20 0
12/23/19 0.06|| 02/04/20 o|| 03/18/20 o[ 04/05/20 01
12/24/19 0.01]| 02/05/20 o|| 03/19/20 0
04/06/20 0
12/25/19 o|| 02/06/20 0.7|| 03720120 0
12/26/19 o|| 02/07/20 o|| 03/21/20 o| [ L24/07/20 0.1
12/27/19 o|| 02/08/20 o|| 03/22/20 0| | _04/08/20 0.5
12/28/19 0.12f| o02/09/20 o|| 03r23120 o[| _04/09/20 0
12/29/19 0.07|| 02/10/20 0|| 03/24/20 o[| 04/10/20 0
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Wakulla Springs Dark Water: Causes and Sources Phases I
Final Report, 07/17/20

TableA4: Upper Lake Lafayette water levelevations, page 1

Date| ULL Elevation (f Date| ULL Elevation (f Date| ULL Elevation (f Date| ULL Elevation (f
01/01/18 22 03/02/18 22 05/01/18 06/30/18
01/02/18 03/03/18 05/02/18 07/01/18
01/03/18 21 03/04/18 05/03/18 07/02/18
01/04/18 03/05/18 05/04/18 21] 07/03/18
01/05/18 03/06/18 05/05/18 22 07/04/18 24
01/06/18 22 03/07/18 22, 05/06/18 07/05/18
01/07/18 03/08/18] 05/07/18 07/06/18]
01/08/18 23 03/09/18] 05/08/18 07/07/18
01/09/18 23 03/10/18] 05/09/18 21 07/08/18] 23
01/10/18 03/11/18 21 05/10/18 07/09/18
01/11/18 03/12/18 05/11/18 07/10/18
01/12/18 03/13/18 05/12/18 07/11/18
01/13/18 03/14/18 05/13/18 2§ 07/12/18
01/14/18 23 03/15/18 21 05/14/18 07/13/18 23
01/15/18 03/16/18 05/15/18 32 07/14/18
01/16/18 03/17/18 05/16/18 07/15/18
01/17/18 03/18/18 05/17/18 07/16/18
01/18/18 03/19/18 05/18/18 07/17/18 22
01/19/18 2 03/20/18 05/19/18 32 07/18/18
01/20/18 03/21/18 29 05/20/18 07/19/18
01/21/18 03/22/18 05/21/18 07/20/18
01/22/18 03/23/18 30 05/22/18 3] 07/21/18
01/23/18 2 03/24/18 05/23/18 07/22/18 22
01/24/18 21 03/25/18 05/24/18 07/23/18
gz ;Z ig 03/26/18 05/25/18 07/24/18
Uil 03/27/18 29 05/26/18 30 07/25/18
03/28/18 05/27/18 07/26/18 21
gzggﬁg — 03/29/18 05/28/18 07/27/18
013018 03/30/18 27 05/29/18 07/28/18
VL3118 03/31/18 05/30/18 07/29/18
020118 04/01/18 05/31/18 29 07/30/18 21
05102/ 18 T 04/02/18 25 06/01/18 07/31/18
050318 04/03/18 06/02/18 08/01/18
02/04/18 04/04/18 06/03/18 08/02/18
02/05/18 04/05/18 06/04/18 08/03/18 32
04/06/18 24 06/05/18 08/04/18
02/06/18
02/07/18 04/07/18 06/06/18 28 08/05/18
02/08/18 > 04/08/18 24| 06/07/18 08/06/18
02/09/18 04/09/18 23 06/08/18 08/07/18 29
04/10/18 21 06/09/18 08/08/18
02/10/18
021118 04/11/18 22 06/10/18 08/09/18
021218 > 04/12/18 06/11/18 27 08/10/18 29
02/13/18 04/13/18 20 06/12/18 08/11/18
02/14/18 04/14/18 21 06/13/18 08/12/18
02/15/18 > 04/15/18 25 06/14/18 08/13/18 25
02/16/18 04/16/18 26 06/15/18 08/14/18
02/17/18 04/17/18 26 06/16/18 26 08/15/18
02/18/18 04/18/18 27 06/17/18 08/16/18
02/19/18 04/19/18 24| 06/18/18 08/17/18 22
02/20/18 >3 04/20/18 06/19/18 08/18/18
02/21/18 04/21/18 06/20/18 08/19/18
02/22/18 04/22/18 23 06/21/18 26 08/20/18
02/23/18 04/23/18 06/22/18 08/21/18
02/24/18 04/24/18 06/23/18 08/22/18 22
02/25/18 21 04/25/18 06/24/18 08/23/18
02/26/18 04/26/18 22 06/25/18 25 08/24/18
02/27/18 04/27/18 06/26/18 08/25/18
02/28/18 04/28/18 06/27/18 08/26/18 21
03/01/18 04/29/18 06/28/18 24 08/27/18
03/02/18 22 04/30/18 22 06/29/18 | 08/28/18
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Wakulla Springs Dark Water: Causes and Sources Phases I
Final Report, 07/17/20

TableA4: Upper Lake Lafayette water level elevations, page 2

Date| ULL Elevation (f Date| ULL Elevation (f] Date| ULL Elevation (f] Date| ULL Elevation (f
08/29/18 10/28/18 20| 12/27/18 3 02/25/19
08/30/18 10/29/18 12/28/18 02/26/19
08/31/1§ 20 10/30/18 12/29/18 02/27/19
09/01/18 10/31/18 12/30/18 02/28/19
09/02/18 11/01/18 12/31/18 31 ggﬁg;ﬁg =
09/03/18 11/02/18 20 01/01/19 030319
09/04/18 11/03/18 01/02/19 03/02/19]
09/05/1§ 20 11/04/18 01/03/19 03/05/19
09/06/18 11/05/18 01/04/19 03/06/19
09/07/18 11/06/18 21 01/05/19 31 03/07/19 30
09/08/1§ 11/07/18 01/06/19 03/08/19)
09/09/18 20 11/08/18 01/07/19 03/09/19)
09/10/18 11/09/18 01/08/19 03/10/19)
09/11/18 11/10/18 20 01/09/19 03/11/19
09/12/18 11/11/18 01/10/19 3 03/12/19
09/13/18 11/12/18 01/11/19 03/13/19 29
00/14/18 20 11/13/18 01/12/19 gigﬁg
09/15/18 11/14/18 20 01/13/19 BT
09/16/18 11/15/18 01/14/19 03179
09/17/1§ 11/16/18 01/15/19 3 03/18/19
09/18/18 21 11/17/18 01/16/19 03/19/19 %
09/19/18 11/18/18| 01/17/19 03/20/19
09/20/18 11/19/18 01/18/19 03/21/19)
00/21/1§ 11/20/18 01/19/19 03/22/19)
09/22/18 11/21/18 20| 01/20/19 30 03/23/19)
09/23/18] 21 11/22/18 01/21/19 03/24/19 28
09/24/18 11/23/18 01/22/19 03/25/19
09/25/18 11/24/18 01/23/19 03/26/19
09/26/18 11/25/18 01/24/19 ggﬁ ;;; 12
00/27/1§ 11/26/18 20 01/25/19 3 G291 T
09/28/18 20 11/27/18 01/26/19 0330/
09/29/1§ 11/28/18 01/27/19 03/3L19
09/30/1§ 11/29/18 01/28/19 04/01/19
10/01/18] 11/30/18 01/29/19 04/02/19 26|
10/02/18 20 12/01/18 30 01/30/19 30 04/03/19)
10/03/18 12/02/18 01/31/19 04/04/19)
10/04/18 12/03/18 02/01/19 04/05/19)
10/05/18 12/04/18 02/02/19 04/06/19
10/06/1§ 20 12/05/18 02/03/19 04/07/19 24
10/07/18 12/06/18 32 02/04/19 3 04/08/19
10/08/18) 12/07/18 02/05/19) 82 (1)8; ig
10/09/18 12/08/18 02/06/19 YTETI
10/10/18 12/09/18 02/07/19 o121 T
10/11/18 20 12/10/18 02/08/19 041319
10/12/18 12/11/18 02/09/19 32 U149
10/13/18] 12/12/18] 32 02/10/19 04/15/19
10/14/18 12/13/18 02/11/19 04/16/19)
10/15/18 12/14/18 02/12/19 04/17/19) 22
10/16/18 20 12/15/18 02/13/19 31] 04/18/19)
10/17/18 12/16/18 02/14/19 04/19/19
10/18/18) 12/17/18 33 02/15/19 04/20/19
10/19/18 12/18/18 02/16/19 04/21/19
10/20/18 12/19/18 02/17/19 04/22/19 23
10/21/18 20 12/20/18 02/18/19 3 gjgiﬁg
10/22/18 12/21/18 02/19/19 251
10/23/18 12/22/18 32 02/20/19 S4I26/15 >
10/24/18 12/23/18 02/21/19 04/27/19
10/25/18 20 12/24/18 02/22/19 04/28/19
10/26/18 12/25/18 02/23/19 04/29/19)
10/27/18 12/26/18 02/24/19 31 04/30/19)
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

TableA4: Upper Lake Lafayette water level elevations, page 3

Date| ULL Elevation (f Date|ULL Elevation (f Date| ULL Elevation (f Date]ULL Elevation (f
05/01/19] 06/30/19 > 08/19/19 10/18/19
05/02/19 22 08/20/19 10/19/19 28
05/03/19 07/01/19 08/21/19 10/20/19
05/04/19 07/02/19 08/22/19 182;/12
05/05/19) 07/03/19 08/23/19) 10/23/19
05/06/19 07/04/19 08/24/19 10/24/19
05/08/19) 22 08/26/19 25 10/26/19
05/09/19) 07/06/19 21 08/27/19 10/27/19
05/10/19 07/07/19 08/28/19 10/28/19] 27
05/11/19 07/08/19 08/29/19 10/29/19
05/12/19 31 07/09/19 08/30/19) 1822;12
05/13/19) 07/10/19 08/31/19 24| TouTo
05/14/19) 09/01/19
05/15/19 07/11/19 09/02/19) 111,8313 %
05/16/19) 07/12/19 09/03/19 11/04/19
05/17/19 25 07/13/19 26| 09/04/19 11/05/19)
05/18/19 07/14/19 09/05/19 11/06/19
05/19/19] 07/15/19 09/06/19 2 11/07/19
05/20/19) 09/07/19 11/08/19
05/21/19 2 07/16/19 09/08/19 11/09/19
05/22/19 07/17/19 09/09/19) L1019 2
11/11/19
05/23/19 07/18/19 09/10/19 24 T112/19
05/24/19 07/19/19 09/11/19 T13/19
05/25/19| 25 07/20/19 09/12/19 11/14/19|
05/26/19) 24| 09/13/19 11/15/19
05/27/19 2 07/21/19 2 09/14/19 11/16/19 23
05/28/19 07/22/19 09/15/19) 11/17/19
05/29/19 07/23/19 09/16/19 24 1512; 12
05/30/19) 07/24/19 09/17/19 1120119
o9 07/25/19 919715
06/02/19 24 07/26/19 09/20/19 155313 2
06/03/19) 07/27/19 25 09/21/19) 11/24/19
06/04/19) 07/28/19 09/22/19) 11/25/19
06/05/19) 07/29/19 09/23/19 23 11/26/19
06/06/19 07/30/19 09/24/19 11/27/19
06/07/19) 24 07/3119 09/25/19 11/28/19 2
11/29/19
06/08/19) 09/26/19
08/01/19 11/30/19
06/09/19) 09/27/19 120019
06/10/19 08/02/19 09/28/19 12/02/19)
06/11/19 08/03/19| 09/29/19 12/03/19) 22
06/12/19 08/04/19 25 09/30/19 12/04/19)
06/13/19) 2 10/01/19 12/05/19
06/14/19) 08/05/19 10/02/19 2 12/06/19
06/15/19) 08/06/19 10/03/19 12/07/19
06/16/19) 08/07/19 10/04/19 12/08/19
06/17/19) 22 08/08/19 10/05/19 ﬁ;ggﬁg
06/18/19 08/09/19) 10/06/19 12/11/19 22
cons o s
06/21/19 2 08/11/19 25 10/09/19 12/14/19
06/22/19) 08/12/19 10/10/19 12/15/19
06/23/19] 30) 08/13/19 10/11/19 32 12/16/19 21
06/24/19) 08/14/19) 10/12/19 131; 13
06/25/19 30 08/15/19 10/13/19 12/19/19
o 06/16/19 019719
12/21/19 21
06/28/19 08/17/19 10/16/19 1212219
06/29/19) 08/18/19 25 10/17/19 12/23/19)
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Wakulla Springs Dark Water: Causes and Sources Phases llI
Final Report, 07/17/20

TableA4: Upper Lake Lafayette water level elevations, page 4

Date| ULL Elevation (f
12/24/19)
12/25/19)
12/26/19) 22
12/27/19)
12/28/19)
12/29/19]
12/30/19)
12/31/19] 22
01/01/20]
01/02/20]
01/03/20] Date| ULL Elevation (f
01/04/20] 02/22/20 24
01/05/20] 22, 02/23/20]
01/06/20] 02/24/20]
01/07/20] 02/25/20]
01/08/20] 02/26/20]
01/09/20] 02/27/20]
01/10/20] 22 02/28/20]
01/11/20] 02/29/20] 25
01/12/20] 03/01/20]
01/13/20] 03/02/20]
01/14/20] 03/03/20]
01/15/20] 22 03/04/20]
01/16/20] 03/05/20] 26|
01/17/20] 03/06/20]
01/18/20] 03/07/20]
01/19/20] 03/08/20]
01/20/20] 22 03/09/20]
01/21/20] 03/10/20] 26|
01/22/20] 03/11/20]
01/23/20] 03/12/20]
01/24/20 03/13/20]
01/25/20] 03/14/20]
01/26/20] 22 03/15/20] 25
01/27/20 03/16/20]
01/28/20] 03/17/20]
01/29/20] 03/18/20]
01/30/20 03/19/20]
01/31/20] 03/20/20]
02/01/20] 03/21/20]
02/02/20] 23 03/22/20] 25
02/03/20] 03/23/20]
02/04/20] 03/24/20]
02/05/20] 03/25/20]
02/06/20 03/26/20]
02/07/20] 03/27/20]
02/08/20] 23 03/28/20]
02/09/20 03/29/20 23
02/10/20] 03/30/20]
02/11/20] 03/31/20]
02/12/20] 04/01/20]
02/13/20] 04/02/20]
02/14/20] 04/03/20]
02/15/20] 24 04/04/20] 23
02/16/20] 04/05/20]
02/17/20] 04/06/20]
02/18/20] 04/07/20]
02/19/20] 04/08/20]
02/20/20] 04/09/20]
02/21/20] 04/10/20 22
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Appendix 1C
Wakulla Springs Dark Water: Causes and Sources Phases il
Karst Feature Sampling Statlons utlllzed for this Report
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Figure A6: Sampling wells in the Wakulla Springshed where we sampled the caves.

Table A4:Key to saples names iDNA and Water Quality Studies
Subterranean Water filled Caves K well: KWB; WSW-K conduit;
B-well: BWB; WSW B, conduit

D-well: DWB; WSW D, conduit

C-well: CWB; WSW C, conduit @qLEiE’ff
Marsh
Wakulla Spring Samples 5 Contour

L-well: LWB, WSW L, conduit at boil;
Wakulla Spring. Boil: WS B, spring

Karst Lakes

Lake JacksonLJB, sinkhole lake

Lake MunsonLMB, sinkhole lake |
Upper Lake Lafayetted=SB,sinkhole lake |~

Lake lamonialLIB, sinkhole lake

ISLAND _ Stuart
38
‘:7)0\ - ® Cove
Rue Alligator
‘ﬂll J £ (Island
. . . Cutoff
Figure A7: Spring Creek Springs lland
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Figure A10: Karst Features in theLower Wakulla Springshed
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