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Executive Summary

Section 373.042(1), Florida Statutes, provides that the minimum flow for a given water body is defined as
GOGKS fAYAOGD G 6KAOK TFdzNHKSN) gAU0KRNI gl fa ¢g2dAgZ R 08
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from surface water and groundwater withdrawals (i.e. consumptive uses) to the ecology of Jackson Blue
Spring, Merritts Mill Pond, and Spring Creek. This repledcribes thetechnical analyss used to

determine a recommended minimum flow for Jackson Blue Spring.

The study area consists of Jackson Blue Spring, tha@®@2and 4mile-long Merritts Mill Pond, and Spring

Creek from U.S. Highway 90 to the confluence with the Chipola River in Jackson County, Florida. Jackson
Blue Spring is one of five first magnitudarings (greater than or equal to 100 cubic feet per second)
within the Northwest Florida Water Management District and is designated as an Outstanding Florida
Spring.The average discharge for Jackson Blue Spring for the period of record is 104 cyi@c $eebnd

(cfs). The spring is connected to approximately 5.5 miles of mapped caves and consists of a single vent,
where discharge from the spring emerges under a limestone ledge. Jackson Blue Spring discharges directly
into Merritts Mill Pond at the upseam limit of the pond. Groundwater discharge to Merritts Mill Pond

also occurs from other, minor springs and as diffuse {syning) leakage from thepper Floridan aquifer

into the pond, both of which contribute to the total discharge from the pond fi@at/s over a small dam

at the downstream terminus of the pond at U.S. Highway 90. Discharge over the dam creates the
headwaters of Spring Creek, whigxtends downstreamapproximately 2 miles untiteachingits
confluence with the Chipola River.

Jackson Blue Spring is a popular location for recreation including swimming, kayaking, and boating. The
cave system connected to Jackson Blue Spring is a popular location for cave diving, attracting divers from
around the world. Merritts Mill Pond is alsopopular location for fishing for multiple species including
largemouth bass, bluegill, and is the site wheqgreviousrecord size, redear sunfish was caught.

The development of minimum flows for Jackson Blue Spring is consistent with methods used in other
locations in Florida, including other MFLs in the District. The methods used to establish an MFL on Jackson
Blue Spring are intended to ensure that the hydgit regime (i.e. range of flows) proposed will protect

GKS aeadsSyQa oI GSNI NBaz2dz2NOS @I fdzSa o02wzxauv FNRBY 4&aA
Rule 6240.473, Florida Administrative Code, outlines requirements regarding ten specific WRVs which

must be considered in setting MFI$iewater resource valuedetermined to be relevant and appropriate

for establisting minimum flow(s)for Jackson Blue Spring d@reTable EL below.



Table EL. Water resource values relevant to the establishment of minimum flows on Jackson Blue Spring

Relevantfor Not Appropriate
Establising MFLs for Establisling

Water Resource Value (WRV
. JE ) at Jackson Blue MFLsat Jackson

Spring Blue Spring
Recreation in and on the water X
Fish and wildlife habitats and the X

passage of fish
Estuarine resources X
Transfer of detrital material
Maintenance of freshwater
storage and supply

Aesthetic and scenic attributes
Filtration and absorption of
nutrients and other pollutants
Sediment loads

Water quality X
Navigation

X| X | X| X | X

X

For each WRV used in MFL analysis, quantitative metrics were used to relate WRVSs to spring flows and to
assess potential effects of reductions in flows from Jackson Blue Spring. Recreation was evaluated in terms
of the frequency of sufficient water deptland stream widths for recreational motorized boat passage,

as well as sufficient water depths for canoe, kayak and tubing passage within the Jackson Blue Spring study
area. Metrics for fish and wildlife habitat included frequency of sufficient water defothBsh passage

and evaluation of the suitability of instream habitat for numerous fish species found within Jackson Blue
Spring, Merritts Mill Pond, and Spring Creek under various flow reduction scenarios. Metrics pertaining to
protection of riparianbg{ KIF 0AGF G ol y (1 FdzdZ t Ft26a O6APSO Ff2ga
the top of its banks), and owdf-bank flows (i.e. flows which result in flooding) were considered since
maintaining these characteristics may contribute to preservirgdbological health of Merritts Mill Pond

and Spring Creek and their associated floodplains. These metrics included evaluation of the effect of
potential reduced spring flows on wetted perimeter inundation (i.e. length of substrate or riverbed in
contact with water) as well as floodplaand riparian wetlandnundation areaSince wetted perimeter is

a measure of inundated substrate, it is also a measure of habitat for aquatic organisms. The relationship
between wetted perimeter and streamflow can be useditlentify areas of critical habitat along the
riverbed and banks. Protection of wetted perimeter aims to ensure that these riparian habitat areas are
maintained. Floodlain and riparian wetlandnundation refers to the periodic flooding of areas adjacent

to the river channel, including sensitive wetlands which provide numerous benefits to riverine systems.
Floodplainand riparian wetlandnundation for Spring Creek provisiseveral benefits including water

guality improvementsmaintenance ofvetland habitat, and maintenance of channel integrity.



The consumptive use of groundwater in the Jackson Blue Spring groundwater contribution area is largely
for agricultural uses. Total groundwater withdrawals were approximately 41.13 million gallons per day
(mgd) in 2020 and are projected to increase to 83®gd by 2045 in the area represented by the Nerth
Central District Groundwater Flow Model that was used to help develop the Jackson Blue Spring MFL.

Hydraulic (Hydrologic Engineering Center River Analysis System, éeRAEIGnd istream habitat

(System for Environmental Flow Analysis, or SEFA) models were used to determine the flow regime
needed to prevent significant harm from withdrawals. Althosggmificant harm is not specifically defined

in statute, a maximum of Xpercent reduction in water resource value metrics is used in this MFL
evaluation. This threshold for significant harm has been implemented as the protection standard for
numerous MFL#hroughout Florida and has been accepted by more than a dozen MFL peer review panels
(Gore et al. 2002, Munson and Delfino 200WWFWMD 2025\WFWMD 2021, NWFWMD 2019, SIRWMD

2017, SRWMD 2005, SRWMD 2007, SRWMD 2013, SRWMD 2015, SRWMD 2016a, SRWMD 2016b,
SRWMD 2021, SWFWMD 2008, SWFWMD 2010, SWFWMD 2011, SWFWMD 2012a, SWFWMD 2012b,
SWFWMD 2017a, SWFWMD 2017b). The implementation dfifidor Jackson Blue Springll follow

an adaptive management approach, with MFLs periodically reviewed and reviseg Disttict as needed

to incorporate new data and information.

The reference gage selected to establish a minimum flow(s) for Jackson Blue Spring, is the District station
NWF 005042 Jackson Blue Spring. This station was selected as the reference gage since it is located at the
Jackson Blue Spring vent and is wherettisge measurements are performed by NWFWMD. The Jackson
Blue Spring baseline record (i.e. historical period where consumptive withdrawals were minimal in the
study area) was computed by estimating pumping impacts to the spring with the ISemiral Distict
Groundwater Flow Model and then removing these estimated impacts from the historical flow record for
NWF 005042 Jackson Blue Spring. This was accomplished by adding the absolute value of these estimated
pumping impacts tahe daily flowsfrom the historical spring flow record for Jackson Blue Spring.

A summary of the allowable flow reductions for Jackson Blue Spring flow for each WRV metric evaluated
is provided inTable E2. Floodplainand riparian wetlandnundation area was found to be the most
sensitive WRV metric, with an average allowable spring flow reduction of 11.1 cfs (10.7% of the median
baseline Jackson Blue Spjing

The most limiting result for the assessment of motorboat passage in Spring Creek suggested a maximum
allowable flow reduction of 12.9 cfs to prevent significant harm to recreabgrprovidinga typical
motorboat ample passage and draft in the narrowest and shallowest portion of Spring Creek. Sufficient
water depths for safe canoe/kayak passage, tubing, and fish passage were achieved under all flow
scenarios evaluated throughout the study ar@alditionally, safe motorboat passage was achieved under

all flow scenarios for Merritts Mill Pond.

The two MFL metrics corresponding to the assessments of wetted perimeter both represent aggregated
thresholds throughout Spring Creek and suggest Jackson Blue Spring discharge could be reduced by 35.4
cfs and 30.5 cfs, respectively, without exceeding th&Ieduction threshold associated with significant

harm. This is similar to the allowable flow reduction of 34.7 cfs indicated by the suitability of instream
habitat assessment. Metrics associated with ecologically relevant zones for wading birds anfispame
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spawning in Merritts Mill Pond assessed using the hydroperiod tool were not relevant for MFL
establishment since all response functions had an inverse relationship with flow, meaning no harm is
indicated by decreasing flow.

The proposedninimum allowablenydrologic regime for Jackson Blue Spring would shift the baseline flow
duration curve downward by the most limiting allowable flow reduction of 11.1 cfs, across the range of
baseline flows for Jackson Blue Spring. Setting a single minimum flow at thanmeseline flow for
Jackson Blue Spring provides for adequate protection of the Jackson Blue Spring study area, including
Merritts Mill Pond and Spring Creek. The recommended minimum flow is an allowable flow reduction of
11.1 cfs from the Jackson Blue Spring (District Station 005042 Jackson Blue Spring) median baseline flow
of 103.3cfs. This translates to an allowable reduction of 10.7 percent of the median baseline Jackson Blue
Spring flow, resulting in a minimum mediarckison Blue Spring flow of 92.2 {Tsable E3).



Table E2. Summary of WRV metrics and allowable Jackson Blue Spring flow reductions

Minimum Percent Flow
Allowable Spring . Reduction (%)
: ; Allowable Median .
Metric Flow Reduction from Median
Jackson Blue
(cfs) Spring Flow (cfs) Jackson Blue
pring Spring Flow
Fish Passage NA NA NA
Tubing Passage NA NA NA
Canoe/Kayak NA NA NA
Passage
Motorboat
Passage in
Merritts Mill NA NA NA
Pond
Motorboat
Passage in Spring 12.9 90.4 12.5
Creek
Weighted Wetted 35.4 67.9 34.2
Perimeter
Detfsuled Wetted 30.5 728 295
Perimeter
Floodplainand
Riparian Wetland 11.1 92.2 10.7
Inundation
Area Weighted
Instream Habitat 34.7 68.6 33.6
Suitability Indices
Wetland
Hydroperiod NA NA NA

NA = Not Applicable; Minimum allowable median Jackson Blue Spring flow is equal to the difference
between the median baseline spring flow and the allowable spring flow reduction

Table E3. Proposed minimum flow for Jackson Blue Spring

Minimum Allowable
Median Baseline | Allowable Flow Allowable Percent Flow
Flow at Referenceg  Reduction at . Reduction from
System Median Flow at . .
Yy Gage ReferenceGage Median Baseline
ReferenceGage
Flow
Jackson Blue
) 103.3 11.1 92.2 10.7
Spring

*Reference gage Bistrict Station 005042 Jackson Blue Spring
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1 Introduction

This reportdescribegechnicalanaly®s for determininghe recommended minimunflow(s) for Jackson
Blue Spring (3 located in Jackson County, Florida. Jackson 8fuigis a first magnitudespring
(average flow greater thah0O0 cubic feet per secondndis designated as aDutstanding Florida Spring
by the State of Floridasg¢ction 373.802(4Horida Satutes.). This spring is locatedt the northeastern
most point of Merritts Mill Pongdacting aghe Headwates(bf the pond (Figurel-1). Merritts Mill Pond
extendsfour miles to thesouthwestto asmall damat U.S. kghway 90.Outflow from Merritts Mill Pond
flows over the structure and into Spring Creskere it continuesnearly two miles before joining the
Chipola RivelThis assessment focuses on determining the threshatidvhich consumptive withdrawals
could cause significant harm to ecology and water resources ofJ#tkson Blue Spring study area
(Merritts Mill Pond and Spring Credklescribed in Section 2)

Section 1 (Introduction) of this report describes the objective, background, and requirements for
establishing minimum flowsSection2 provides adescription of theJackson Blue Sprimginimum flows

and water levels (MFLs) evaluatiostudy areaincluding descriptiors of the physical hydrologc,
hydrogeologg, land and water usewetland, wildlife, and recreational aspects of the areSection3
(Water Quality describes the water quality of the Jackson Blue Smysem as well agnanagement
activitiesthat are focused on improving the wateuality of the spring and associated groundwater
contribution zone Section4 provides a more detailed description of the hydrologyd groundwater
withdrawals in the study are&ections (Water Resource Values) describes the 10 water resource values
defined in Rule 620.473, Florida Administrative Cofie A.C,)as they relate to this MFL evaluation, and
the associated metrics used to quantify the potential effects of reduced spring flows. Sg(tlgdrologic
Models) describes the development of hydrologic modbkt were usedin this technical assessment
Section7 (Evaluation of Water Resource Values) provides the evaluation of the applicable water resource
value metricsusing hydrologic models testimatethe effects of potential spring flow reductions. Section

8 (Summary and Recommended Minimum Flow) provides the recommended minimum flow regime for
Jackson Blue Sprin§ectior® (Adaptive Management) describes theA & 4 NA O Qa 2y 3I2Ay 3
to assess and protedackson Blue Spring
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1.1 Objective

The objective of this report is to determine recommended minimum or Jackson Blue Spring to
ensure protection of aquatic habitats, recreation, and other water resource values from significant harm
associated with consumptive uses.

1.2 Background

The Northwest Florida Water Management District (District) is required to establish minimum flows and
minimum water levels (MFLs) fapecific waterbodies located within its boundaries (Section 373.042,

Florida StatutesjFigure 12). Per(Sub) Section 373.042 (1), Florida Statpute¢ KS YA YA YdzY Ff 26
given water body is defined as the limit at which further withdrawals would be significantly harmful to the

gl GSNI NBaz2dz2NOSa 2N SO2ft 238 2F (GKS | NBI ®¢ thed & dzOK:
effects of reduced spring flows the ecology of Jackson Bl&gring Merritts Mill Pond, and Spring Creek

arising fromconsumptive usesMinimum flows are not intended to offsethangesin sea level rise,

precipitation patternspr river hydraulicsiot related toconsumptive uses owxithdrawal impacts.

w»
"N\s

(Sub) Section 373.042 (1), Florida StatfeSY &aLISOATAS& ac[a N’ G2 068
F @1 At of S ThebE&saNafdblé ikf@nfation wasedfor the establishment of MFLs fdackson

Blue including data collected specifically the development of tlis assessmen®lthough not required

by statute, the District collected extensive hydrologic and bathymetric ttetlae study aredn support

of the establishment ofhe recommended MFtor this system.

In accordance with Rule e1.473, FA.G and Section 373.042ES, the District must consider natural
seasonal fluctuations in water flows or levels, rramsumptive uses, structural alterations, and multiple
environmental values (referred to as water resource values or WRAHde1-1) when developing the
minimum flows. Detailed descriptions of the WRVs and thpplicabilityto Jackson Blue and the MFL
technical assessment study arage provided irSectionb.

Water management district§WWMDs) are required to develop and implement either a recovery or
prevention strategy at the time of rule adoption if the system is currently not meeting or projected to not
meet applicable minimum flows. A recovery strategy is required when a systamnot meet MFL
criteriaat the time of rule adoptionwhile a prevention strategy is required if the MFL is expected to not
be met during the following 20 years based on projected withdrawals. Prevention/recovery strategies may
include water conservation measurefida additional water supply or water resource development
projects.
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Tablel-1. Environmentalalues (6240.473,F.A.Q.

Water Resource

Value (WRV) or WRYV Description

Environmental Value

WRYV 1 Recreation In and On the Water

WRYV 2 Fish and Wildlife Habitats and the Passage of Fish
WRYV 3 Estuarine Resources

WRV 4 Transfer of Detrital Material

WRV 5 Maintenanceof Freshwater Storage and Supply
WRYV 6 Aesthetic and Scenic Attributes

WRV7 Filtration and Absorption of Nutrients and Other Pollutants
WRYV 8 Sediment Loads

WRYV 9 Water Quality

WRYV 10 Navigation

1.3 Conceptual Approach

The development of minimum flows fdackson Blubuilds upon methods applied elsewhere in Florida,

includingminimum flows established for St. Marks River Ridakulla and Sally Ward springsd the

Middle Econfina Creely the District(NWFWMD 2019, NWFWMD 2021, NWFWMD 2@&hnblishing
MFLs fodackson Blue Spripgotectsii K S
harm caused fromgroundvater withdrawals. The approach is based on quantifiable relationships

& avater 8s61@ck values frorthe potential forsignificant
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between spring discharge and multiple physical and ecological features related to specific water resource
values (WRVs). Rule -8P.473,F.A.C. outlines requirements regarding specific WRkat must be
consideredvhenestablishinglFLsincludingthe 10 WRVgTablel-1).

Similar to MFLs established elsewhere in Florida, the District assessed each WRV bsesdlevane

to Jackson Blue and the MFL study ardee potential to be adversely affected by reductions in spring
flow, and whether there are measurable and quantifiable relationships that can be used to develop spring
flow thresholds for significant harm. These WRVs in relatiaiatkkson Blydncluding the development

of quantitative metrics to assess the effects of spring flow reductions on Jackson Blue&pdegcribed

in detail inSection?.

The results from the evaluation of multiple WRV metrics were used to determine the recommended
minimum flow for Jackson BlueAlthough significant harm is not specifically defined in statute, an
allowable 15percent reduction in WRV metrics has been implemented as the protection standard for
multiple MFLs throughout Florida. This threshold for significant harm was first prddos&ore et al.

(2002) during their review of the upper Peace River MFL report (SWFWMD 2002). The peer review panel

g NB (0 S> rédl LingtreainSfigvs researchers consider a loss of more thampetBent habitat, as
compared to undisturbed or current conditions, to be a significant impact on that population or
FaaSYofl3Sadé ¢KAA GKNBaK2fR FT2NJ AaAIYATFAOFIYG KI NY
than a dozen MFL peer review panelghe establishment of MFLs for springs and rivers (Munson and
Delfino 2007, NWFWMBR019 NWFWM2021, NWFWMD 20255JRWMD 2017, SRWMD 2005, SRWMD
2007, SRWMD 2013, SRWMD 2015, SRWMD 2016a, SRWMER SRWMD 2021, SWFWMD 2008,
SWFWMD 2010, SWFWMD 2011, SWFWMD 2012a. SWFWMD 2012b, SWFWMD 2017a, SWFWMD
2017b).Similarly, al5-percent threshold is used in this assessment, recognizing that additional data
collection and longerm research to confirm or refine this threshold for MFL assessments in Florida would

be beneficial. The implementation of the MFL will follow an adaptiemagement approach, with MFLs
periodically reviewed and reevaluated by the District to reflect new data and information as needed. As
new data and information are developed regarding the definition of or threshold for significant harm, the
District will cansider this information in future MFL 4&valuations.

To establish minimum flows, a detailed understanding of the hydrology ofllckson Blue systeia
required to quantify effects of spring flow reduction scenarios. Models developed to assess changes in
WRV metrics associated with reduced spring discharge include a Hydrologic Engineering Center River
Analysis System (HERASU.S. Army Corps of Engineers, Hydrologic Engineering C2024fy model to
simulate changes in river depth/inundation in response to changes in flow and a System for Environmental
Flov Analysis (SEFRayneand Jowett, 2013 model to evaluate i#stream habitat suitability for classes

of speciesasa function ofdepthand stream velocityin addition,agroundwater model was developed to
estimatechangesn spring flow associated with consumptive groundwater uses within the bakiese

tools are wellvetted and have been applied across a wide range of conditions and places to establish
MFLs in Florida (NWFWMD ) NWFWMD 201, NWFWMD 2025SRWMD 2021, SRWMD 2016b).
Additional information regarding model selection and development can be foun&dtion 6 and
appendicesA, B, andC
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2 Study Area

This section describes the Jackson Blue Spring System watershed, physiography, land use, population,
and other aspects of thelackson Blue Spring Systérhe Jackson Blue Sprikt-Lstudy area extends

from Jackson Blue Spring to the confluence of Spring Creek and the ChipolaTRivedistinct
waterbodies are preserih the study areaMerritts Mill Pond and SprinGreek Figurel-1). Water from

Merritts Mill Ponddischargeghrougha water control structurewhere it flows intoSpring CreelBoth

Merritts Mill Pond and Spring Creek receagproximately halbf their inflowsfrom Jackson Blue Spring
andweretherefore included within the study aredhe Chipola Rivevasexcluded from the study area
becausehe influenceof Jackson Bk Spring flowon overall river flowis minimal.

2.1 Jackson Blue Spring

Jackson Blue Sprinttpe primaryfocus of this MFL Technical Assessment, is a first magnitude spring with
an average discharge 004 cfs(Sectiord.4). JBS is located at the northeastern end of Merritts Mill Pond
and constitutes the single largest point source of flow into the JB8mydackson Blue Spring is located

in Marianna, Horida on property owned by the State of Florida and managed by Jackson County.
Additional details regarding the hydrology of JBS can be found in Sddfion

JBS isharacterized by single large vent with gisiblesurface boilThe vent is a large conduit opening
under a limestone ledgérigure2-1). The maximum depth at the spring vent is approximately 16 ft. The
spring vent leads tapproximately 30,000 feet of explored capassagesvith a maximum penetration
distance of approximately 10,000 feahd is goopularlocation for cave divinAECOM, 2017)

The JBSpring pool measures approximately 200 ft by 2@0and is located within theBlue Springs
Recreation Areayhich ismanaged by Jackson County, Floritlae park offers publiccaess to JBS and
Merritts Mill Pond andamenitiesincludingcanae andkayakrentals, swimming, and a diving platform over
the spring.The spring pool is surrounded by docks, seawallsaaneated/maintaned beachFigure2-2).
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Figure2-1. Jackson Blue Springnt

Figure2-2. Jackson Blue Spring asgdring pool, located at the Blue Springs Recreation Area
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2.2 Merritts Mill Pond

Merritts Mill Pond is &202-acre, springled impoundment located ifMarianna, Jackson County, Florida
(Figurel-1). The pond is over four miles in length and extends from Jackson Blue Spring to a water control
structure(dam)locatedat U.S Highway90 (U.S. Hwy 9(Figure2-3, Figure2-4). Initially, a dam for a grist

mill was constructed in the early 1800s located near Jackson Blue Spring. Subsequently the dam was
moved several times and hagen in its present locationear US Hwy 90since the late 1800s

Prior to the construction of the Merritts Mill Porghm, Jackson Blue and additiomainor springsin the
vicinity flowed into a spring run which was contiguous wihd upstream from Spring CreekAfter
constructionof the dam, upstreamwater levels increasedloodinglow elevationandriparian areas along

the creek floodplain. Although large cypress treas withstand prolonged periods of flooding, many
individualtrees in deeper areas perishatt were cut As a result, many large tretumpsremain just
below the water surfaceproviding aquatic habitatfor fish and wildlife species, as well aseating
navigation hazardéor boaters. Cypress and other wetland trees characteristic of floodplain communities
are establishedn the shallowriparian zone created by thhigher water levelscreated bythe water
control structure Additional details regarding floodplaifittoral, and submerged aquatic vegetation are
providedin Section 2.9Natural Resourcgs

Groundwater ighe primary source of water for Merritts Mill Pondackson Blue Sprigthe largest point
source of water into Merritts Mill Pondaccounting foapproximately 49% of totdlow within the pond
In addition toJackson Blue Spriyge\eral minor springsontribute flow toMerritts Mill Pond(Figure2-4
throughFigure2-7). These includ¢hird-magnitudespringg(flow >1 to 10 cfsghangri L& igure2-5), Twin
CavegFigure2-6), and Hole in the Waltourth-magnitude(>100 gallons per minute or gpm to 1 cBator
Hole SpringFigure2-7); fifth-magnitude $10 gpm to 100 gpmieidi Hole Spring, arnvo unclassified
springs:Lamaf@ Landing and Indian Washtub springslerritts Mill Pond alsareceivesa significant
amount of diffuse groundwater discharge from the adjacent Floridan agb#éreen the Jackson Blue
Spring vent and the control structure at Highway USAfilitional details concernintihe hydrology of
Merritts Mill Pond can be found in SectidrfHydrology.

Water depths along Merritts Mill Porigénd to be shallowest in upstream areas cldsesJackson Blue
Spring wherethey generally rangdetween5 and 8 ft in deptldepending on location and water surface
elevation. Depthst the downstream end of the pond closest to U.S. 90 generally range between 9 and
12 ft.
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Figure2-3. Merritts Mill Pond lookingsouthwest
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Figure2-6. TwinCaves Spring
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Figure2-7. Gator Hole Cave and Spring
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2.3 Spring Creek

Spring Creehriginatesfrom the outfall of the Merritts Mill Pondwater control structure andextends1.9
milesdownstreamto its confluence with the Chipola RivéNVater levelsat the upper portionof Spring
Creekare typicallyapproximately 7 ft belowvater levelsat the downstream end of Merritts Mill Pond
due to the structureln contrast to Merritts Mill Pongdwhich is relatively wide and deep with slow water
velocities, Spring Creek is relatively narrow and shallow with higher water veloffigsre 2-8).
Maximum vater depths along Spring Creenge fromapproximately3 ft to 7 ft near U.S. Hwy 90 tft
to 17 ft near the Chipola River dependingftmw in Spring Creek arite Chipola River water leveSpring
Creek ischaracterizedby numerousshallow areas withsills andor limestone outcroppingscausing
increased water velocities and percritical flow under certain circumstancddow pickup along Spring
Creekbetween theoutfall of the control structure and the Chipola Riveminimal,with one observed
smadl tributary contributing an estimated flow of 0&s

The stage of Spring Creek is influenced by the stage of the ChipoladRreeying degreesThe Chipola

River has a much larger drainage basin than Spring Cregk@fidw andstagein the rivercan be highly

variable especially during periods of high precipitatidihen thestage of theChipola Riveis sufficiently

high A G OFy ONBIFGS WwWol O ¢ (rdsNg tiizXtdgRalonghtie y¥raeRModt g thé LINR y 3
time, only the lower reaches are affected by the Chipola River. Howdagessinthe Chipola Rivenave

been high enouglfunder flooding conditionsfp influencestages along Spring Creek as far upstream as

the Merritts Mill Ponddamat U.S Hwy90.

Figure2-8. Spring Creek

34



2.4 Watershed

The Jackson Blue Sprismydy area is located within th®lerritts Mill Pond subwatershed(Hydrologic
Unit Code (HUC) 03130012040Bhich isitself is locatedn the Chipola River watershed (HUC 03130012)
and Apalachicol®asin (HUC 03130(igure2-9 and Table2-1), as defined by th&JSGS (USGE87)
TheMerritts Mill Pondsub-basinencompasses 48quare milesqg. mi), and is located entirely in Jackson
County, FloridaThis subwatershed encompasses the entire Jackson Blue Spring MFL study area and
includes both Merritts Mill PondSpring Creek, and a portion of the Chipola RiFggure2-9 and Table
2-1). The Merritts Mill PoneChipola River Watershed the next smallest unit encompassing a total of
178 sg.mi. in ;ackson County, Florida. This watershed includes the Merritts Mill Ponavatdyshedas
well as several othemdraining into the upper portion of the Chipola River. The Chipola Rité@evel §
watershed encompassds270 sqmi. and the entire Chipola River drainage basin. The Chipola|Bixadr

8 HUCwatershedlies withinthe ApalachicolddUC 6 and HUCstib-basinand basin respectivelywhich
draininto Apalachicola Bapirect surface runoff is minimalithin the Merritts Mill Pond subwatershed,
with the majority of inflow to the systenoriginating from spring discharge and diffuse groundwater
inflow.
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Table2-1. Hydrologic unit codedHUQ basins and watersheds associated with the Jackson Blue Spring
study area.

Hydrologic Unit| Hydrologic Unit Basin Name Area 69. mi)
Code (HUC) Code Number

HUC 2 03 South Atlantic Gulf 141,984
HUC 4 0313 Apalachicola 20,500
HUC 6 031300 Apalachicola 20,500
HUC 8 03130012 Chipola 1,270
HUC 10 0313001204 Merritts Mill Pondg Chipola River 178
HUC 12 031300120405 | Merritts Mill Pond 48

2.5 Groundwater Contribution Area

The Jackson Blue Spriggpundwatercontribution area(GWCA) is boundary thathas been delineated

to estimatethe groundwatercapture zonefor Jackson Blue Sprinlgased on a potentiometric surface

map of conditions duringMarch 2007 .This potentiometric surface map waseatedusinggroundwater
levelsmeasuredat 77 wells andthat ranged from 77 feeto 111 feet above mean sea leveMSL,
NAVD88)The Jackson Blue Spring GWCA is approximately 126 square miles in area and extends from the
Jackson Blue Spring vertast of Marianna, Iridato southern Houston County, Alabarfleéigure2-10;
Northwest Florida Water Management District, 202The portion of the Jackson Blue Spring GWCA in
Alabama is approximately 13 squandles,or approximatelyl0% of the total area
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2.6 Hydrogeology

The hydrogeology of the region encompassihe Jackan Blue Spring GWCA generalbnsistsof the
following hydrogeologic uniti descending ordeof depth: the surficial aquifer system(SAS), theipper
confiningunit (UCU), the Upper Floridanaquifer (UFA, the middle confining unit (MCU) and thdower
Floridanaquifer (LFAYMiller, 1986; Williams and Kuniansky, 2015).

Thesurficial aquifer system (SAS) generally consists of Citronelle Formation and undifferentiated clastic
deposits of PliePleistocene to Holocene age. In the Dougherty Karst District, the surficial aquifer can be
thin or absent ands comprised of limestone residuum consisting of weathered carbonate rocksSA8e

is generally considered to be an insignificant source of water for most uses in the Dougherty Karst District.
The thickness of the SAS varies throughouttaekson Blue Spring GWCa&nging fran approximately
35feet to approximately 85 feeFigure2-11).
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Theupper confining unifUCU) is generally classified as a confining uniagkson Countywhereit is
present The UCU overlies the Upper Floridaguifer system and is comprised of lgyermeability
sediments of middleto late-Miocene ag€Figure2-12). In the Dougherty Karst District, the UCU is thin to
absent and frequently breached by karst features. Limestone residuum may create localized semi
confining conditions in areas within the Dougheigrst District (Crandall et al., 2013). In the Apalachicola
Delta District, the thickness of the UCU can range from approximatetp 200 feet (Williams and
Kuniansky, 2015).

The sediments thatonstitutethe UCU generally consist of lgwermeability clastic deposits withigher
permeabilityinterbedded carbonates and coarsgrained sediments of Miocene age. Where the UCU is
present, these beds of highgermeability sediments can provide relatively minor amounts of water and
are primarily used for domestic us’\WFWMD 1996).
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In Jackson Countyhe Upper Floridan Aquifer system is comprised of multiple carbonate geologic units:
the Mioceneaged Chattahoochee Formation, the Oligocaged Suwannee and Marianfarmations,

and the late Eocenaged Ocala Formation. Due tioe interaction withrainwater, the Floridan aquifer

has been subject to dissolution processes resulting in extensive development of secondary porosity and
karst features such as sinkholes, swallets, and springs. Regionally, the Floridan aquifer systdipgFAS)
from north to souh, resulting in a deeper and thicker FAS in the southern part of the region and a
shallower and thinneFASn the northern regior(Figure2-13). Within the Dougherty Karst Plain District,

the Upper Floridaraquifer has well developed secondary porosity where the UCU is thin or absent. The
UFA crops out in southern Alabama and continues to thicken and become more confined from north to
southas ittransitionsfrom the Dougherty Karst Plain to the Apalachicola Embayment RégWwir\(\MD,

1996).
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The LisborAvon Park Composite Unit (LISAPCU; Williams and Kuniansky, 2015) is-pelomesbility
hydrogeologic unit that separates the Upper Floridan aquifer and the lower Floridan aquifer in northern
Florida, southern Georgia, and southern Alabama. Inrdgfon the LISAPCU is equivalent to tinéddle

confining uni(MCU) described in Miller (1986). The LISAPCU is middle Eocene aged and generally consists
of welkindurated sand and clays and figeained carbonate rocks. The LISAPCU is laterallynciouis
acrossJackson Countgndlikely acts as a confining or sermdnfining unit between the upper and lower
Floridan aquifer.

The lower to middle Eocermged Lower Floridan aquifer (LFA) Jdackson Countyconsists of
undifferentiated carbonate rocks such as limestone and dolomite and genéaslipwer permeability

than the Upper Floridan aquifer. Thewer Floridan aquifer crops out in southern Alabama and represents
the northern extent of the Floridan aquifer system in this region. The thickness dowesr Floridan
aquifer ranges from approximately 400 feet in the northern partlatkson Countgind approximately

550 feet tothe south (Williams and Kuniansky, 2015). In southern Alabama and southwestern Georgia,
the lower Floridan aquifer equivalent is the Claiborne aquifer. The Claiborne aquifer is defined as the
permeable portions of the Lisbon and Tallahatta Formations amgart of the Claiborne Group of middle
Eocene age (Williams and Kuniansky, 2015).

Most of thearea in and adjacent to théackson Blue Spring GWCA has little tsurficialdrainagein the

form of streams or rivers, indicating thatostof the rainfallflows out of the aredahrough the subsurface
Regionally, groundwatdtows from north to south with diskargeto Lake Seminole or thapalachicola
River to the east, the Chipola River and associated tributaries to the Jeesison Blue Spriagd Merritts

Mill Pond

2.7 Physiography

TheJackson Blue Spring GWé&#l surrounding areles within theDougherty Karst Plain Distrjethich

is characterized by karst terrgiincluding sinking streams, sinkholes, caves, and spribgsdsurface
elevations in the Dougherty Karst Plain District range from approximately 50 feet to 24N/4&D 88

The topography is generally flat in the northern portion of the Dougherty Karst Plain District, with steeper
terrain to the south where streams and rivers have incised through surficial sedimentseve karst
landforms have develope@Figure2-14; modified from Ebersole, 2019, Clark, 1976, Williams, 2022
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2.8 Land Use, Population, and Structural Alterations

Land Us&he Andusewithin the Jackson Blue Spriggoundwatercontribution area consists primarily of
agriculture accountingfor an estimated48% @7,474acres) of the total lan@reain the Florida portion
of the Jackson Blue GWOAgJure2-15 and Table2-2; FDEP, 2022 The second largest land use in the
Florida portion of the Jackson Blue Spring GW@plgndforest 38 percent,29,395acres) followed by
developedland @ percent,6,420acres)wetlands (3 percent2,691 acres),openland (L percent,1,007
acres), anapenwater (0.4 percent,339acres).

PopulationThe entire Florida portion of the Jackson Blue Spring study area lies within Jackson County.
During 202, the estimated population of Jackson County wks345 individuals (BEBR 2B&). The
population ofJackson County is projected to remain relatively stabi¢h a projectedpopulation of
50,908individuals by 2048nd 51,194 indiiduals by 205QBEBR 2@b). Based on 2020 U.S. Census block
data provided by the U.S. Department of Commerce Census Bureau, the population witlecksen

Blue GWCAvas4,747 as of 2020, which is approximately)% of total 2020 population withidackson
Countyof 47,319(U.S Census Bureau 2)2Jackson County residents receive their potable water feom
combination ofpublic supply anddomestic selisupply wellfNWFWMD2023).

Structural AlterationsSeveral structural alterations are present in the Jackson Blue Spring study area.
Structural alterations must be considered as part of #sablishment and implementation of M&L
according tosection 373.0421F.S. This section describes the major structural alterations koovikely

to have occurred within the JBS study arEar the purposes of this MFL evaluation, these structural
alterations are assumed toe permanent features and are included as part of the MFL evaluatioress

Minor alterations such as the construction of docks and boat ramps are not described.

The Blue Springs Recreation area has undergone several structural alterations as part of the park
development Figure2-2). Boat access to the spring pool has been restricted by a floating bakrier.
retaining wall has been constructedound much of Jackson Blue Sprimglace of anatural shoreline to

help prevent erosion associated with pubti&creationuse. On the western side of the spring, a sand
beach has been constructed for recreational access to the spring pool. A permanent diving platform has
also been installed just above the Jackson Blue Spring vent.

At the downstream end oMerritts Mill Pondon the northern side of the pond&n areamay have been
dredged and/or filled tareate space for docks and boat mooring associated witaraa now managed
asarecreationalvehicle (RV) resorAdditionally, fill appears to have been added to the downstream end
of Merritts Mill Pond to creat stability for the U.S. Hwy 90 bridge over Merritts Fdhd.

The Merritts Mill Ponddam, including Spring Creek Paik, another significant structural alteration
present in the MFL study area. The curramter controlstructure has been present in some form since
the mid to late 1800s and is responsible for the creation of Merritts Mill P8edwalls have been built
around the water control structureThe control structure is located at tlewuthern end of Merritts Mill
Pond, justbelow the U.SHwy 90 bridge.Thecurrent control structureconfigurationat the pond outlet
consists of a modified rectangular notch weireothree sluice gatesThe weir is 25 ft wide and the
notch is 7ft wide. The elevation of the top of the weir is 76.64athove NAVD88. Theelevationof the
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notch is 73.64 faboveNAVD 88 wheno stop logs are presenDutfall from the control structurenters
a spillwaydischargingnto (and forming the headwaters o§pring Creek.

The control structure is maintained and operated by the Jackson CouatidaeDepartment of Public
Works.A fish barrier just upstream of the weir and gates serves to limit downstream migration of fish.
Historically, the fish barrier was lifted and cleaned daily, with the fish bacderpletelyloweredat all
other times.Toreduce accumulation of debrend frequencyof required cleaning, theounty currently
maintains the fish barrier in a slightly raised position, allovéiome debris to pass whileilbtprotecting
from fish entering theoutfall. The fish barrier is periodicallifted and cleaned to remove accumulated
vegetaton and other debrisAlthough the fish barrier is natesigned as a hydraulic contrafater level

is slightly impactedvhen the fish barrier is raised and cleanad accumulated debris is released
downstream.The ounty staff estimate aemporarydrop in water levebf approximately 0.3ncheswhen
the fish barrier is raised and cleaneater levelsremain slightly lower until debris hasccumulated
behind the fish barrier.

A hydraulic control gate, located just behind the fish barrier, controlsotitéall flow rate and the water
level in Merritts Mill PondFigure2-16). Typically, thecounty staff maintain the gate in thexlosed
position, with flow passinghrough the gate (when open)and over weir into the outfall. Countystaff
preferto maintain thewater levelat or belowan elevationof 78.3 feet aboveNAVD88. When the water
levelis abovean elevation of78.3feet (20 inchesbelow the top of the wing wall), th€ountyopens
the gateup to a maimum height of 10to 12 inchesuntil the water leveldeclinesbelow thatelevation
Additionally, the Countystaff periodicallyopens the gates tdower the water level in the pond in
preparationfor anexpectedhurricane or major storm event.
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Figure2-16. Water Control Structur@n right) and Adjacent Building (on leffycated at the Merritts
Mill Pond/Spring Creek Confluence at U.S. Hwy 90. View from Spring Creek.

Table2-2: Land Use Within the Florida Portion of the Jackson Blue Spring GWCA.

Percentof
Groundwater
Lang) Lge AT Contribution Area
(%)
Agriculture 37,473.71 48.46
Developed Land 6,419.96 8.30
Open Land 1,007.48 1.30
Upland Forest 29,394.58 38.@2
Open Water 338.93 044
Wetlands 2,690.79 3.48
Total 77,32545 100




2.9 Natural Resources

Thegoalof this MFLevaluationis to establish a flow or levab help manage the system anmiotect it
from significant harmbased onfunctional requirement®f the systenQ datural resourcesand ecology
This section outlines naturegésourcesandlocal ecology within Merritts MilPond and Spring Creek, both
of which are in theMerritts Mill Pondsubwatershed

2.9.1 Instreamand Wetland Habitats

The aquatic and wetland habitatslong Merritts Mill Pond and Spring Create noted withintheir
corresponding section below (2.9.1.1 and 2.9.1T&rrestrial egetation in the study area, particularly
along Spring Creek, has undergone significant changestempassage dflurricane Michaeih October
2018 The aecriptions offorestedvegetation communities belowepresent conditions before Hurricane
Michael while herbaceous vegetation descriptions are reflective of recent conditions observed in 2025

2.9.1.1 Merritts Mill Pond

Theshoreline and littorahabitat present along Merritts Mill Pond is relatively limited and narrow in width.
Because othe water control structure present at U.S. Hwy &@d the relatively stable nature of spring
flows, water levels in the pond are relatively stable and do not display much variation. This reduction in
water level fluctuation, combined with the relatively steep banks in many areas along the pectldes

the development of extensivehoreline and littoralhabitats present in more dynamilacustrine or
ripariansystems

Tree and shrultommunitiescomprising the canopy and subcanopy layeeye sampled and assessed
during the winter of 2016prior to Hurricane MichaeDuringDecember 2016, total of 14 woodyspecies
comprising156 individuals were sampled at Merritts Mill PoldWWFWMD2017a). Of these species,
cypress Taxodium distichuimwasthe most abundant comprising 50% of aflampled treesBlack gum
(Nyssa sylvaticavar. biflora, 26%) andAmerican hornbean Garpinus caroliniana8%) were the
subdominant species. All remainisgeciecomprised less than 4% of trees sampl€de canopgpecies
present along Merritts Mill Pond were not adversely affected to the extent Hegietation alondspring
Creek vasduring Hurricane MichaelAs a resulthe characterization of woody habitat completed during
2016/2017 remains indicative of current conditicaisthe Mill Pond

Wetland trees presenin Merritts Mill Pondprimarily occuralong the shorelingbut are also locatedn
the pond where water levels are low enough to support tree growthmany cases these trees doeind
several hundred fedrom shore althoughthey occur atelatively low densitiesompared to theshoreline
(Figure2-17).

Herbaceousegetationpresent along thdittoral shelf and fringing wetlandsf Merritts Mill Pondncludes
manicuredlawns and native vegetationNative vegetation along the shore of the pomtiude native
wetland species such &sllltongue arrowheadSagittaria lancifoliy pickerelweedRontederia cordatp
bullrush Scirpussp.), climbing hempvineMikania scandens false nettle Boemeria cylindrida and
pennywort Hydrocotylesp.)
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Nuisance, invasive, exotic species are present along the littoral zone of Merritts Mill Pond. These species
identified along the MMP littoral zone include wild tar€dlocasia esculentahydrilla Hydrilla
verticilata), alligator weed Alternanthera philoxeroidgs cattail Typha sp.), water lettuce Ristia
stratiotes, and water hyacinth Eichhornia crassipgsTo help manage the presence of invasive
vegetation, The Fish and Wildlife Commission (FWC) regularly conducts herbicide treatments in Merritts
Mill Pond to control hydrilla and other invasive species.

Threeprimary types of instream habitat were observed in Merritts Mill Posghring vents and boails,
submerged aquatic vegetatigi®AV)ommunities, andare substrateMultiple springboils are present
along the pondThese springs atlischargedirectly into the pond and as a result have no spring runs
associated with themMost spring boils are associated with karst limestone featstegsounded by bare
substrate and SABare substrate habitats consist of areas of sandy substvatedittle to no SAVDense
patches of SAV occimrother partsof Merritts Mill Pond Figure2-18). Eelgrassvallisneria americanjas

the dominant SAV speciésit hydrilla isfound throughout the pond and can become dense. In relatively
shallow areas of the ponaelgrass can reach theurfaceand support mats of dense floating aquatic
vegetation like duckweed_émnasp.) and water spangleS#lvinia minimg in addition to algaéFigure
2-19). Woody habitaf including dead tredrunks and woody debris, along with live roots sucHigag
trees andcypress knees are also present throughout the pdndyeneral, dead wood tends to be found
further into the pond and in deeper watéhan live roots and trees.

Figure2-17: Cypress, Taxodium sp., trees present along the Merritts Mill Smwdline andittoral shelf
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Figure2-18: Submergeaquaticvegetationin Merritts Mill Pond

Figure2-19: Algae and floating aquatic vegetation on Merritts Mill Pond. Photo takeAuwggust 24,
2023.
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