APPENDIX A -Spring Flows, Rock, and Salinity relationships
(See CD)
APPENDIX B -Glossary of Terms
(Modified from Copeland, 2003)
alluvial sinkhole – An alluvial sinkhole is an ancient or relict sinkhole (paleosinkhole) that has been filled with soil and/or sediment. It may or may not have a surficial expression. See also paleosinkhole and relict sinkhole (SDII Global Corp., 2002). 



artesian –  A modifier that describes a condition in which the potentiometric surface is above
elevation of the top of the aquifer (Modified from Field, 1999). It is synonymous with confined.

aquifer – A body of soil, sediment, or rock that is saturated with water and sufficiently
permeable to allow production of water from wells (SDII Global Corp., 2002).
blind valley – A stream valley that terminates abruptly at a sinkhole, swallow hole, or swallet (where the stream disappears underground) (SDII Global Corp., 2002).
caliche – See duricrust.  

cave – A natural underground opening or series of openings and passages large enough to be
entered by an adult person (Modified from Monroe, 1970).  

cavern – A cave or conduit system with larger than average size that has been created by the dissolution of limestone or other soluble rock (SDII Global Corp., 2002).
cavernous porosity – A pore system having large, cavernous openings; the lower size limit, for
field analysis, is practically set at approximately the smallest opening that an adult person
may enter (Field, 1999). 


"chimney" sink – A cover-collapse sinkhole that forms near a vertical shaft or “chimney”, typically developing where bedrock is near land surface.  

These features are common in the Gainesville area of Florida (Modified from SDII Global Corp., 2002).
collapse sinkhole – A type of sinkhole formed by collapse of the cover materials (soil, sediment, or rock) into an underground void created by the dissolution of limestone or dolostone. See rock- collapse sinkhole and cover-collapse sinkhole (SDII Global Corp., 2002).
conduit; karst conduit – Large dissolutional voids, including enlarged fissures and tabular
tunnels.
In some usage, the term is restricted to voids that are water-filled.  Conduits may include all voids greater than 10 mm (one cm) in diameter, but another classification scheme places them between arbitrary limits of 100 mm to 10 m.  Whichever value is accepted in a particular context, smaller voids are commonly termed subconduits (Field, 1999).  

conduit flow; karst conduit flow – Underground water flow within conduits.  Conduit flow is
generally turbulent, but can also be laminar (Field, 1999). 

confined – See artesian.  

cover – Materials consisting of soil, sediment, or rock that overlies the soluble rock (limestone, 

dolostone etc.) in a karst terrane.  
In Florida, the cover includes the sand and clay deposits that overlie the limestone (Modified from SDII Global Corp., 2002).
cover-collapse sinkhole – A sinkhole formed by cover materials (sand, clay, etc.) raveling into a void in the underlying limestone (Modified from SDII Global Corp., 2002).
cover-subsidence sinkhole – A collapse sinkhole that forms when the upper surface of the limestone is dissolved away, and the cover materials slowly subside to occupy the space once occupied by limestone. 
Voids may not be well developed in cover-subsidence sinkholes because of the continued downward movement of cover materials. See also solution sinkhole and sag depressions (SDII Global Corp., 2002).
diffuse flow – Ground-water flow conditions that are generally slow-moving, may be laminar

(Reynolds number much less than 1.0), has uniform discharge, and a slow response to
storms (Modified from Field, 1999).  

discharge – The rate of flow at a given instant in terms of volume per unit of time (Modified 


from Bates and Jackson, 1984).  It is synonymous with flux.   

doline –  A bowl- or funnel-shaped hollow in limestone topography, ranging in diameter from

a few meters to a kilometer, and in depth up to several hundred meters (Modified from

Monroe, 1970).  A doline is synonymous with sinkhole.  
dolostone – A sedimentary rock composed predominantly of the mineral dolomite
(Ca,Mg(CO3)2).  While soluble, dolostone is less likely to contain well developed karst features than limestone (Modified from SDII Global Corp., 2002).
duricrust – A deposit of precipitated minerals, mainly calcite, formed in the soil or near-surface layers in arid or semi-arid zones at the horizon where ascendant capillary water evaporates and salts held in solution are deposited.     
In Florida, seasonal rainfall and intense evaporation may form similar semi-concreted
soils within the epikarst (Modified from Field, 1999). 

epikarst – 1. The zone of weathering that penetrates the upper surface of a limestone stratum.  Weathering of limestone results in development of rubble, fine-grained, carbonate-rich silt, clay, and karren (including pinnacles and valleys in the limestone rock surface) (Modified from SDII Global Corp., 2002).  2. An intensely dissolved zone consisting of an intricate network of intersecting roofless, dissolution-widened fissures, cavities, and tubes dissolved into the uppermost part of the carbonate bedrock.
The dissolution features in the epikarst zone are organized to move infiltrating water laterally to down-gradient seeps and springs or to collector structures such as shafts that conduct the water farther into the subsurface (Huntoon, 2002).   

estavelle – 1. A spring that reverses flow because of relative changes in the elevation of ground- 
water potentials and stream stage (SDII Global Corp., 2002).  2. An intermittent spring resurgence or exsurgence, active only in wet seasons (Modified from Field, 1999). 


Generally, an estavelle is located near streams or rivers.  When the water level of the stream is high (e.g. during flood stage), surface water directly recharges the aquifer.  

exsurgence – A spring or seep in karstic terrane not clearly connected with swallets (or ponors) 
at a higher level (Field, 1999).

fissure –  Any discontinuity within the rock mass that is either initially open or capable of being opened by dissolution to provide a route for water movement.  

Fissures in this sense, applied generally in karst, therefore include the primary sedimentary bedding planes as well as tectonic faults and joints.  More specifically, the term has been used to describe voids with an average width dimension of 10 to 100 mm (Modified from Field, 1999).
fracture – Cracks formed in soils, sediment or rocks by natural stresses. 
In Florida, many fractures have been developed to relieve stress caused by Earth tides (SDII Global Corp., 2002).  It is synonymous with joint.
fracture trace – A confirmed pattern observed through remote sensing (aerial photography or satellite imagery) that owes its origin to jointing or fracturing in the underlying soils, sediments, or bedrock.  See photolineament (SDII Global Corp., 2002).
grotto – A cave chamber or room preceded by a narrower passage (Modified from Field, 1999).

joint – See fracture. 

karren – Features that develop on the upper surface of a limestone or other soluble rock

as it is weathered.
These features are prevalent in the Quilin area in China and in western Ireland.  In Ireland they are sometimes referred to as burren.  In Florida, karren are usually buried under the cover materials and consists of pinnacles and depressions in the rock surface.  The depressions may or may not be related to sinkhole activity (Modified from SDII Global Corp., 2002).

karst – A term describing landforms that have been modified by dissolution of soluble rock 
(limestone or dolostone) (Modified from SDII Global Corp., 2002).  

karst terrane – A terrane, generally underlain by limestone or dolostone, in which the  
topography is chiefly formed by the dissolution of rocks, and which may be characterized
by sinkholes, sinking streams, closed depressions, subterranean drainage, and caves (FSNC, 2003).

karst window – 1. A depression opening that reveals portions of a subterranean flow, or the
unroofed portion of a cave (a vertical window). 2. An opening in natural limestone walls, formed by the joining of subterranean karst grottos as a result of dissolution processes (a horizontal window).  Both terms are modified from Field (1999).   

Note also that the FSNC believes that flow through an exposed conduit in the aquifer is 

different from flow onto the Earth’s surface.  For this reason, the FSNC does not consider a karst window to be a spring.  It is an exception to the definition of a spring (See spring).  

karstic aquifer – An aquifer containing soluble rocks with a permeability structure that includes abundant interconnected conduits dissolved from the host rock.
The interconnected conduits are organized and facilitate the circulation of fluid in the down-gradient direction, wherein the permeability structure evolved as a consequence of dissolution by fluid (Modified from Huntoon, 1995). 
laminar flow – Flow in which the head loss is proportional to the first power of velocity.


Water flowing in a laminar manner will have streamlines that remain distinct and that

flow direction at every point remains unchanged with time.  Darcy’s Law strictly applies under laminar flow conditions only (Modified from Field, 1999).  
limestone – A sedimentary rock primarily composed of the mineral calcite (CaCO3). Limestone is soluble and often develops karst features when weathered (Modified from SDII Global Corp., 2002).
magnitude – See Spring magnitude. 
nonartesian  ─ A condition in which the upper surface of the zone of saturation forms a water
table under atmospheric pressure. 

The term is synonymous with unconfined (Field, 1999).
offshore spring – The point of discharge of the spring is seaward of the mean low-tide level 

(FSNC, 2003). 

onshore  spring – The point of discharge of the spring is landward of the mean low-tide level

(FSNC, 2003).

overflow stream – A stream valley that is down gradient of a swallow hole, swallet, or blind valley and that carries water only when the recharge capacity of the swallow hole is exceeded. 
In Florida, the term is sometimes used to identify an overflow, or paleo-overflow, stream valley (Modified from SDII Global Corp., 2002).
paleokarst – This term describes either an ancient karst terrane or the presence of features associated with an ancient karst terrane.
The term is used to describe old sinkholes and other karst features that are no longer actively forming. In west-central Florida, the term is used to refer to sinkholes that formed decades to millions of years ago and are no longer active (Modified from SDII Global Corp., 2002).
paleosinkhole – An ancient sinkhole that is no longer active.
See relict sinkhole and alluvial sinkhole (SDII Global Corp., 2002).
photolineament – A natural linear feature on the land surface that has been identified from aerial photographs or other images.
Photolineaments are identified by alignments within or between lakes and wetlands, sinkholes, stream segments, soils, and vegetation patterns. Photolineaments are also known as photolinears.  Note that photolinears may or may not represent geologic features, so the term is not synonymous with fracture trace.  See fracture trace (Modified from SDII Global Corp., 2002).
pipe – In karst terminology, it is a semi-circular conduit through which water and soil can pass.
Pipes are often nearly vertical and they have steep (nearly vertical) sides (SDII Global Corp., 2002).
polje – A large flat-bottom sinkhole complex formed by the coalescence of several smaller
sinkholes. 

Poljes are flat-bottomed because of subsequent sedimentation, usually by a lake.  Payne’s Prairie in Alachua County is an example (Modified from SDII Global Corp., 2002). 

ponor – Hole in the bottom or side of a closed depression through which water passes to

or from an underground channel (Field, 1999).  It is synonymous with swallow hole.

raveling – Raveling is the process by which water transports soil particles downward into cavities in the underlying strata. Because sand is typically damp and the grains are angular, in Florida they do not easily ravel without moving water. 

Because of their cohesiveness, clay-rich strata are more difficult to ravel than sandy soils (SDII Global Corp., 2002).
relict sinkhole – A relict (or relic) sinkhole is an ancient sinkhole that is no longer active.
It may be expressed as a sinkhole lake, depression in the land surface, or loose soils in the subsurface. See paleosinkhole and alluvial sinkhole (Modified from SDII Global Corp., 2002).
resurgence – re-emergence of groundwater through a karst feature, a part or all of whose waters 

are derived from surface inflow into ponors at higher levels (Modified from Field, 1999).

river rise – see resurgence (Field, 1999).

rock-collapse sinkhole – A  collapse sinkhole formed when the limestone, or other soluble rock, cavern ceiling fails and collapses into a void (Modified from SDII Global Corp., 2002).

rubble – In the context of karst, rubble describes the gravel-like debris that forms as limestone is weathered (Modified from SDII Global Corp., 2002).
sag depression – A sag depression is often the surficial manifestation of a solution or cover subsidence sinkhole.
As the underlying bedrock is dissolved away, the cover materials slowly sag, creating a depression. Owing to the shallow water table, sags often become small, circular wetlands (SDII Global Corp., 2002).
sand boil – A spring in which the vent has been filled in with sand.


Spring discharge continuously suspends the sand particles that cover the spring.  Thus the 

spring has a “boiling” appearance (FSNC, 2003).   
seep – 1. To move slowly through small openings of a porous material (Field, 1999). 2. With
regard to springs in Florida, a seep is also a noun that infers one or more small openings
in which water discharges diffusely (“oozes”) from the ground-water environment.  
Discharge is from intergranular pore spaces in the matrix and flow is typically laminar (FSNC, 2003).      

seepage – The infiltration or percolation of water through rock or soil to or from 
the Earth’s surface and is usually restricted to the very slow movement of groundwater (Field, 1999).    

sink – See sinkhole. 

sinkhole – A landform created by subsidence of soil, sediment, or rock as underlying strata
are dissolved by ground water. 
Sinkholes can form by collapse into subterranean voids created by dissolution of limestone or dolostone or by subsidence as these strata are slowly dissolved away (Modified from SDII Global Corp., 2002). 

siphon – 1. In speleology, a cave passage in which the ceiling dips below a water surface

(Monroe, 1970). 2. A flooded cave passage. A gallery (conduit) in the form of a “U” with water moving only under pressure when the siphon is completely filled (Field, 1999).  3. Site and origin of an intermittent spring; section of a flooded cave or sump flooded passage (Field, 1999). 

soil piping – Laterally limited, vertical areas of loose soil often caused by downward vertical 
movement of the soil (raveling). See pipe (Modified from SDII Global Corp., 2002).
solution sinkhole – Sinkhole formed by the slow subsidence of soil or sediment as the upper surface of the underlying, water-soluble sediment or rock is removed by dissolution. See cover-subsidence sinkhole (SDII Global Corp., 2002).

source aquifer – The aquifer from which the water in a spring originates (FSNC, 2003).   

spring – A point where underground water emerges onto the Earth’s surface (including the

bottom of the ocean).  

The image of a trickle of water springing from a hillside hardly matches that of a vast cave pouring forth a river, but both are called springs. Springs may be exsurgences or resurgences, depending upon the source of their water.  They may also be part-time exsurgences and part-time resurgences.  In some usages “spring” is restricted to the water that outflows, in other usages the word can refer to the water, the outlet, or the locality of the outflow (Field, 1999).  

Note that the FSNC believes that flow through an exposed conduit in an aquifer is

different from flow onto the earth’s surface.  For this reason, the FSNC does not consider
a karst window to be a spring.  It is an exception to the definition of a spring.  

spring boil – Variable discharge from a spring in which hydrostatic pressure is great enough to 
cause a turbulent discharge (Modified from Field, 1999).

spring complex – See Spring Group. The FSNC encourages the use of spring group and

discourages the use of this term.    
spring group – A collection of individual spring vents and seeps that lie within a discrete spring

recharge basin (or springshed). 

The individual vents and seeps of onshore spring groups almost always share a common spring run, or a tributary to the run.  Spring group vents and seeps are often spread over an area of several square miles.  

It should be emphasized that the term spring group will be restricted to those vents and seeps that discharge a well-defined spring recharge basin.  The spring vents or seeps within a springshed  may be referred to as springs.  As an example, the Rainbow Springs Group will include several spring vents that drain the Rainbow Springs Group basin, and discharge into the Rainbow River spring run.      

Note that a spring recharge basin is defined only by potentiometric data and not by chemical or other physical characteristics of the spring discharge.  However, chemical and additional physical data can, and should, be used to better define individual spring vent basins within a spring group basin.  This type of mapping was conducted for the Rainbow Springs Group in Marion County by Jones et al., (1996).     

All springsheds have not been mapped.  Therefore, if a springshed is not mapped, then it is acceptable to use the term “springs” to refer to multiple vents discharging into a common spring run.  

spring magnitude  – A category based on the volume of flow from a spring per unit time. See

Introduction.   

spring pool – A small body of water, either artificially impounded or naturally occurring, that 
encompasses one or more spring vents. 
It contains spring discharge that flows into a spring run (FSNC, 2003). 

spring recharge basin – Those areas within ground- and surface-water basins that contribute to 
the discharge of the spring.  The position of the divide is orthogonal to isopotential lines (Hydrogeology Consortium, 2002).  It is synonymous with springshed.   
Note that the position of the recharge basin boundary is time dependent.  That is, the boundary is representative of a “snapshot” in time, rather than permanent.  Thus, the boundaries of springsheds are dynamic and vary as a result of a changing potentiometric surface.  If a spring is found to drain one springshed during times of high potentiometry, and another basin during low times, then the spring should be connected with two spring basins in the spring database (FSNC, 2003).
Whenever practical, descriptive aspects of the recharge basin should be noted in the spring database.  The following are examples.  The relative recharge to groundwater within the basin should be noted.  Those portions of the basin where confined and unconfined ground-water conditions exist should also be recorded.  Finally, groundwater vulnerability within the springshed should be noted if possible.  A potential tool to predict vulnerability is the Florida Aquifer Vulnerability Assessment (FAVA) model (Baker et al., 2002).    

spring run – 1. A body of flowing water that originates from a karst spring (Field, 1999). 
2. A stream (river, creek, etc.) whose primary (>50%) source of water is from a spring,
 
springs, or spring group (FSNC, 2003).  

For example, the Wakulla River, where the predominant source of water is from Wakulla Spring, is a spring run.  However, farther down stream, where surface water tributaries, contribute 50% or greater of the flow, the Wakulla River is no longer considered a spring run.  A detailed hydrogeologic (e.g., the collection of discharge and seepage data) study may be needed in order to identify boundaries of a spring run (FSNC, 2003).

spring seep – See seep.

spring vent – See vent.

springs – Multiple spring vents or seeps located in proximity to each other.

The usage of this term is discouraged, but for pragmatic reasons, it cannot be entirely dropped.  For example, several vents may discharge into a common spring run and the collection of scientific data (e.g. water samples or discharge measurements) cannot be obtained from individual vents located in the run.  However, it may be practical to obtain a composite water sample or composite flow measurement representing several vents.  Under this situation, the term springs is acceptable.  However, a list of each vent or seep represented by the composite sample should be recorded by the sampler, and ultimately placed into the spring database (FSNC, 2003). 

steephead – A deeply cut valley, generally short, terminating at its upslope end in an 

amphitheater, at the foot of which a stream may emerge (e.g., ocean, lake, river, or

stream) (Field, 1999) . 

springshed – See spring recharge basin.  

subaqueous  spring – A spring that discharges below the surface of a water body (Field, 1999).  

The term infers a pre-existing receiving surface-water body and is synonymous with submerged (FSNC, 2003).

submerged – See subaqueous.

submarine spring – See offshore spring.

swallet – See swallow hole.  

swallow hole – A place where water disappears underground in a limestone region.  

A swallow hole generally implies water loss in a closed depression or blind valley,

whereas a swallet may refer to water loss into alluvium at a streambed, even though there

is no depression (Field, 1999).  

tidal spring – A spring whose discharge is controlled by tidal cycles.

Near the coast, tidal springs may alternately discharge saline and fresh water.  Inland, the pattern of fresh water discharge may simply reflect tidal changes in the potentiometric surface (SDII Global Corp., 2002).

turbulent flow – The flow conditions in which inertial forces predominate over viscous forces 

and in which head loss is not linearly related to velocity. 

It is typical of flow in surface-water bodies and subsurface conduits in karst terranes, provided that the conduits have a minimum diameter of approximately 2-5 mm, although some research suggests that 5-15 mm may be more appropriate (Modified from Field, 1999).   

trace –  See overflow stream (SDII Global Corp., 2002).

uvala – Large, complex sinkholes with irregular bottoms, formed by the coalescence of several
smaller closed depressions.

The bottom of an uvala is characterized by multiple sinkholes and an irregular bottom  (Modified from SDII Global Corp., 2002). 

unconfined – See nonartesian.

vent –  An opening that concentrates ground-water discharge at the Earth’s surface, including the 


bottom of the ocean.   

The spring point of discharge is significantly larger than that of the average pore space in the surrounding rock and is often considered a cave or fissure.  Flow from the opening is mostly turbulent (FSNC, 2003).  
APPENDIX C - 
Spring lOCATIONS

Appendix C 1-Official Spring Names, with Location Data

	Spring
	County
	*Latitude/

Longitude
	Spring
	County
	*Latitude/

Longitude

	       NW


	        SJ



	Wakulla Spring
	Wakulla
	30.234/
-83.086
	Alexander Spring
	Lake
	29.072/
-81.569

	       SR


	
	
	

	Alapaha Rise
	Hamilton
	30.427/
-83.086
	Apopka Spring
	Lake
	28.559/
-81.675

	Gilchrist Blue Spring
	Gilchrist
	29.820/
-82.678
	Fern Hammock

Springs
	Marion
	29.175/
-81.701

	Fanning Spring
	Levy
	29.578/
-82.932
	Juniper Springs
	Marion
	29.175/
-81.706

	Hart Spring
	Gilchrist
	29.666/
-82.948
	Miami Spring
	Seminole
	28.702

-81.436

	Hornsby Spring
	Alachua
	29.840/
-82.588
	Palm Spring
	Seminole
	28.835

-81.443

	Lafayette Blue
 Spring
	Lafayette
	30.115/
-83.223
	DeLeon Spring
	Volusia
	29.125

-81.355

	Little River Spring
	Suwannee
	29.986/
-82.963
	Rock Spring
	Orange
	28.748

-81.495

	Manatee Spring
	Levy
	29.480/
-82.974
	Salt Springs
	Marion
	29.351

-81.733

	Poe Spring
	Alachua
	29.815/
-82.644
	Sanlando Springs
	Seminole
	28.681

-81.388

	Ruth/Little Sulfur Springs
	Suwannee
	29.996/
-82.023
	Silver Glen Springs
	Marion
	29.207

-82.047

	Rock Bluff Spring
	Gilchrist
	29.789/
-82.915
	Starbuck Spring
	Seminole
	28.689

-81.384

	Royal Spring
	Suwannee
	30.073/
-83.071
	Sweetwater Spring
	Marion
	29.210

-81.653

	Suwannee Blue Spring
	Suwannee
	30.081/
-83.093
	Volusia Blue Spring
	Volusia
	28.939

-81.332

	Telford Spring
	Suwannee
	30.107/
-82.834
	Wekiwa Spring
	Orange
	28.712

-81.460

	Troy Spring
	Lafayette
	30.006/
-82.997
	
	
	


*For complete GPS listing see Statistical Analysis Folder on the CD

	   SW


	Spring
	County
	*Latitude/

Longitude
	Spring
	County
	*Latitude/

Longitude

	Betty Jay Spring
	Citrus
	28.690

-82.592
	Pump House Spring
	Citrus
	28.789

-82.584

	Boat Spring
	Hernando
	28.430

-82.653
	Rainbow No. 1 Spring
	Marion
	29.094

-82.433

	Bubbling Spring
	Marion
	29.093

-82.430
	Rainbow No. 4 Spring
	Marion
	29.094

-82.433

	Buckhorn Main Spring
	Hillsborough
	27.884

-82.299
	Rainbow No. 6 Spring
	Marion
	29.085

-82.424

	Catfish Spring
	Citrus
	28.891

-82.595
	Rainbow Swamp  Spring No. 3
	Marion
	29.094

-82.433

	Bobhill Spring
	Hernando
	28.435

-82.641
	Rainbow Bridge Seep
	Marion
	29.094

-82.433

	Boyette Spring
	Hillsborough
	27.854

-81.274
	Salt Spring
	Citrus
	29.094

-82.615

	Chassahowitzka

No. 1 Spring
	Citrus
	28.709

-82.571
	Tarpon Hole Spring
	Citrus

	28.891

-82.591

	Chassahowitzka 

Main Spring
	Citrus
	28.709

-82.572
	Trotter Main Spring
	Citrus
	28.874

-82.582

	Homosassa

No. 1 Spring
	Citrus
	28.792

-82.585
	Weeki Wachee Main Spring
	Hernando
	28.789

-82.569

	Homosassa

No. 2 Spring
	Citrus
	28.792

-82.585
	Wilson Head Spring
	Sumter
	28.510

-82.316

	Homosassa

No. 3 Spring
	Citrus
	28.792

-82.585
	
	
	

	Hidden River Head Spring
	Citrus
	28.769

-82.583
	
	
	

	Hidden River No. 2 Spring  
	Citrus
	28.769

-82.584
	
	
	

	Hunters Spring
	Citrus
	28.887

-82.588
	
	
	

	Lithia Main

Spring
	Hillsborough
	27.861

-82.228
	
	
	

	Magnolia Spring
	Pasco
	28.428

-82.649
	
	
	


*For complete GPS listing see Statistical Analysis Folder on the CD
Appendix C 2 Official Spring Names and Abbreviations 
	Official Spring Name 
	Abbreviation
	Official Spring Name 
	Abbreviation

	Alapaha Rise
	ALR
	Pump House Spring
	Pumphous

	Alexander Spring 
	Alexander
	Rainbow Bridge Seep
	RnboBseep

	Apopka Spring
	Apopka
	Rainbow No. 1 Spring
	Rainbow1

	Betty Jay Spring 
	BettyJa
	Rainbow Swamp  Spring No. 3
	Rainswamp

	Boat Spring
	Boat
	Rainbow No. 4 Spring
	Rainbow4

	Bubbling Spring
	Bublng
	Rainbow No. 6 Spring
	Rainbow6

	Buckhorn Main Spring
	Buckhrn
	Rock Bluff Spring
	RKB

	Bobhill Spring
	Bobhill
	Rock Spring
	Rock

	Boyette Spring
	Boyette
	Royal Spring
	ROY

	Catfish Spring
	Catfish
	Ruth/Little Sulfur Springs
	RLS

	Chassahowitzka  No. 1 Spring
	Chassa1
	Salt Spring (SRWMD)
	Saltspr

	Chassahowitzka Main Spring
	ChassaM
	Salt Springs  (SJWMD)
	Salt

	DeLeon (Ponce) Spring
	PDL
	Sanlando Springs
	Sanlando

	Fanning Spring
	FAN
	Silver Glen Springs 
	Silver

	Fern Hammock Springs
	Fern
	Starbuck Spring
	Starbuck

	Gilchrist Blue Spring
	Gil Blue
	Sweetwater Spring
	Sweetwater

	Hart Spring
	HAR
	Suwannee Blue Spring
	SBL

	Hidden River Head Spring
	HidRivH
	Tarpon Hole Spring
	Tarponhol

	Hidden River No. 2 Spring  
	HidRiv2T
	Telford Spring
	TEL

	Hornsby Spring
	HOR
	Trotter Main Spring
	Trotterma

	Homosassa  No. 1 Spring
	Homos1
	Troy Spring
	TRY

	Homosassa  No. 2 Spring
	Homos2
	Lafayette Blue  Spring
	LBS

	Homosassa No. 3 Spring
	Homos3
	Lithia Main Spring
	Lithiamai

	Hunters Spring
	Hunterspr
	Little River Spring
	LRS

	Juniper Springs
	Juniper
	Volusia Blue Spring
	Vol Blue

	Manatee Spring
	MAN
	Wakulla Spring
	Wakulla

	Magnolia Spring
	Magnolspr
	Weeki Wachee Main Spring
	Weekwachm

	Miami Spring
	Miami
	Wekiwa Spring
	Wekiwa

	Palm Spring
	Palm
	Wilson Head Spring
	Wilsonhead

	Poe Spring
	POE
	
	


Appendix D -Well Construction and Location DATa

(See CD)
ApPENDIX e sTATISTICS 
Appendix E 1 - Statistical Methodologies

Appendix E 2—Macro Codes For Mann-Kenall and Sen Slope 

(See CD)
Appendix f—Analyte List With Storet Codes

	Analytes
Abbreviated*
	STORETID 
Number
	Analyte
	Units
	 Description

	Bicarb
	29801
	Bicarbonate
	Mg/L
	ALKALINITY,WATR,DISS.,FIX END PT,LAB,AS CACO3,MG/L

	Color
	81
	Color
	PT-CO
	COLOR,APPARENT(UNFILTERED SAMPLE) PLAT-COB UNITS

	Cond(field)
	94
	Specific Conductance, Field
	MICRO
MHO
	SPECIFIC CONDUCTANCE,FIELD (UMHOS/CM @ 25C)

	D-Alk
	4255
	Dissolved Alkalinity
	mg/L
	BICARBONATE ALKALINITY(CAC03),DISSOLVED,WATER

	D-Ca
	915
	Dissolved Calcium 
	mg/L
	CALCIUM, DISSOLVED (MG/L AS CA)

	D-Cl
	941
	Dissolved Chloride
	mg/L
	CHLORIDE, DISSOLVED IN WATER

	D-F
	950
	Dissolved Fluoride
	mg/L
	FLUORIDE, DISSOLVED (MG/L AS F)

	D-Fe
	1046
	Dissolved Iron
	μg/L
	IRON, DISSOLVED (UG/L AS FE)

	D-K
	935
	Dissolved Potassium
	mg/L
	POTASSIUM, DISSOLVED (MG/L AS K)

	D-Mg
	925
	Dissolved Magnesium
	mg/L
	MAGNESIUM, DISSOLVED (MG/L AS MG)

	D-Mn
	1056
	Dissolved Manganese 
	μg/L
	MANGANESE, DISSOLVED (UG/L AS MN)

	D-Na
	930
	Dissolved Sodium
	mg/L
	SODIUM, DISSOLVED (MG/L AS NA)

	D-NH3
	608
	Dissolved Ammonia 
	mg/L
	NITROGEN, AMMONIA, DISSOLVED (MG/L AS N)

	D-NO3
	618
	Dissolved Nitrate
	mg/L
	NITRATE NITROGEN, DISSOLVED (MG/L AS N)

	D-NO3(N)
	620
	Dissolved Nitrate, Nitrogen
	mg/L
	NITRATE NITROGEN, TOTAL (MG/L AS N)

	D-NO3NO2
	631
	Dissolved Nitrate Nitrite
	mg/L
	NITRITE PLUS NITRATE, DISS. 1 DET. (MG/L AS N)

	DO
	299
	Dissolved Oxygen
	mg/L
	OXYGEN ,DISSOLVED, ANALYSIS BY PROBE


*Light gray indicates common rock and saline-related indicators while dark gray shows common nutrient analytes.

	Complete Analyte Descriptions continued

	Analytes
Abbreviated
	STORET ID 
Number
	Analyte
	Units
	 Description

	DOC
	681
	Dissolved Organic Carbon
	mg/L
	CARBON, DISSOLVED ORGANIC (MG/L AS C)

	D-P
	666
	Dissolved Phosphorus
	mg/L
	PHOSPHORUS, DISSOLVED (MG/L AS P)

	D-PO4
	671
	Dissolved Phosphate
	mg/L
	PHOSPHORUS, DISSOLVED ORTHOPHOSPHATE (MG/L AS P)

	D-SO4
	946
	Dissolved Sulfate
	mg/L
	SULFATE, DISSOLVED (MG/L AS SO4)

	D-Sr
	1080
	Dissolved Strontium 
	μg/L
	STRONTIUM, DISSOLVED (UG/L AS SR)

	DtoH2O
	72109
	Depth to Ground Water
	FR MPFT
	DEPTH TO WATER LEVEL FROM A MEASURING POINT (FEET)

	Entero
	31649
	Enterococci Bacteria
	NO/100ML
	ENTEROCOCCI- ME-MF

	Fcol
	31616
	Fecal Coliforms
	NO/100ML
	FECAL COLIFORM,MEMBR FILTER,M-FC BROTH,44.5 C

	Flow (cfs)
	60
	Mean Daily Flow 
	cfs
	FLOW, STREAM, MEAN DAILY
CUBIC FEET PER SECOND (CFS)

	pH
	406
	pH
	SU
	PH, FIELD, STANDARD UNITS 

	Resid
	530
	Residuals
	mg/L
	RESIDUE, TOTAL NONFILTRABLE (MG/L)

	SCL
	95
	Specific Conductivity
	MICRO
MHO
	SPECIFIC CONDUCTANCE (UMHOS/CM @ 25C)

	T-Alk
	411
	Total Alkanity
	mg/L
	ALKALINITY, TOTAL (MG/L AS CACO3

	T-Ca
	916
	Total Calcium
	mg/L
	CALCIUM, TOTAL (MG/L AS CA)

	T-Cl
	940
	Total Chloride
	mg/L
	CHLORIDE,TOTAL IN WATER

	TDS
	70300
	Total Dissolved Solids
	mg/L
	RESIDUE,TOTAL FILTRABLE (DRIED AT 180C),MG/L

	Temp
	10
	Temperature 
	˚C
	TEMPERATURE, WATER (DEGREES CENTIGRADE)

	T-F
	951
	Total Fluoride
	mg/L
	FLUORIDE, TOTAL (MG/L AS F)

	T-K
	937
	Total Potassium
	mg/L
	POTASSIUM, TOTAL MG/L AS  K)


*Light gray indicates common rock and saline-related indicators while dark gray shows common nutrient analytes.

	Complete Analyte Descriptions continued

	Analytes
Abbreviated
	STORET

ID 
Number
	Analyte
	Units
	 Description

	TKN
	623
	Total Kjeldahl Nitrogen
	mg/L
	NITROGEN, KJELDAHL, DISSOLVED (MG/L AS N)

	T-Mg
	927
	Total Magnesium
	mg/L
	MAGNESIUM, TOTAL (MG/L AS MG)

	T-Na
	929
	Total Sodium
	mg/L
	SODIUM, TOTAL (MG/L AS NA)

	T-NO3
	615
	Total Nitrate 
	mg/L
	NITRITE NITROGEN, TOTAL (MG/L AS N)

	T-NO3NO2
	630
	Total Nitrate Nitrite
	mg/L
	NITRITE PLUS NITRATE, TOTAL 1 DET. (MG/L AS N)

	TOC
	680
	Total Organic Carbon
	mg/L
	CARBON, TOTAL ORGANIC (MG/L AS C)

	T-P
	665
	Total Phosphorus
	mg/L 
	PHOSPHORUS, TOTAL (MG/L AS P)

	T-PO4
	650
	Total Phosphate
	mg/L
	PHOSPHATE, TOTAL (MG/L AS PO4)

	T-SO4
	945
	Total Sulfate
	mg/L
	SULFATE, TOTAL (MG/L AS SO4)

	T-Sr
	1082
	Total Strontium
	μg/L
	STRONTIUM, TOTAL (UG/L AS SR)

	Turb
	76
	Turbidity (Hatch Meter)
	HACH FTU
	TURBIDITY,HACH TURBIDIMETER (FORMAZIN TURB UNIT)

	Turb(field)
	82078
	Field Sampling of Turbidity 
	NTU
	TURBIDITY,FIELD NEPHELOMETRIC TURBIDITY UNITS,NTU

	WL
	82545
	Water Level (from sea level)
	ft
	WATER LEVEL RELATIVE TO MEAN SEA LEVEL (FEET)


*Light gray indicates common rock and saline-related indicators while dark gray shows common nutrient analytes.
Appendix G - 
QA/QC Plans - Information 

(See CD)
Appendix H—Data From WMDs and FDEP TV Network 
(See CD for Data)

All data related to this study are included in the attached Appendix CD.  Details for the successful navigation of this CD are included in Section 2.3.4. The entire data set is located within the folder entitled Data. The actual raw data from the WMDs and the DEP TV Network that was used for seasonality tests and the trend analysis are divided into three regions of the state, Northwest, Central, and South Florida. Within these regions Northwest contains the spring and well data from within the Northwest and Central WMD, Central contains the spring and well data from St Johns and Southwest WMDs, and South contains the spring and well data from South Florida WMD. 


Figure H 1. Flow diagram for water quality data in Appendix CD.

Diagram explaining raw data from WMDs and DEP TV Network.
Appendix I—Descriptive  Statistics 

(See CD)
Appendix  J—Seasonality Results

(See CD) 

Appendix K—Mann-Kendall and Sen Slope Results
(See CD for data)

All of the results of the Mann-Kendall analysis and Sen slope results are included in the attached Appendix CD.  Details for the successful navigation of this portion of the CD are included in Section 2.3.4. The statistical analysis data is located within the folder entitled Statistical Analysis. All of the analysis results are divided into three regions of the state, Northwest, Central, and South Florida. Within these regions Northwest contains the Mann-Kendall analysis and Sen slope results for the springs and wells in the Northwest and Central WMDs, Central contains the Mann-Kendall analysis and Sen slope results for the springs and wells springs and wells in the St Johns and Southwest WMDs, and South contains the Mann-Kendall analysis and Sen slope results for the wells in the South Florida WMD. 




Figure K1. Flow diagram for statistical analyses in Appendix CD.

Diagram explaining the location of the Mann-Kendall analysis and Sen Slope results on the Appendix CD.

Appendix L—District-Wide Maps 

Appendix L 1—Northwest Florida Water Management District Spring 
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Appendix L 2—Northwest Florida Water Management District Wells
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Appendix L 3—Suwannee River Water Management District Springs
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Appendix L4—Suwannee River Water Management District Wells
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Appendix L 5—St. Johns Water Management District Springs
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Appendix L6—St. Johns Water Management District Wells
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Appendix L 7—Southwest Florida Water Management District Springs
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Appendix L 8—Southwest Florida Water Management District Wells   
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Appendix L 9—South Florida Water Management District Wells
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Appendix M—Rainfall and Temperature Data  

(See CD) 
Appendix N—Rainfall And pH  

(See CD)
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