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1. Please pick one Florida spring that we have discussed in this class. Provide a map that shows the
general location of your spring. (15 points)

| picked the Ichetucknee Springs Group. There are nine named springs and several other
smaller, unnamed springs which collectively form the Ichetucknee Springs System (Figures 1
and 2). The named springs in downstream order are: Ichetucknee (Head Spring), Cedar Head,
Blue Hole (Jug), Mission Group (Roaring and Singing), Devil’s Eye, Grassy Hole, Mill Pond, and
Coffee. Of these named springs, Blue Hole has the largest discharge (FSI, 2012).
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Figure 1. Map of the Ichetucknee Springs System (Rosenau et al. 1977).
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Figure 2. General location map of the Suwannee River Water Management District illustrating the

geographic location of the Ichetucknee, Sante Fe, and Suwannee Rivers (FSI, 2012)

Ichetucknee Springs Group —
Ryan C. Means, Sam B.Upchurch, R.E. Copeland, James Jones, Tina Roberts,
(2004).Springs of Florida. Florida Geological Survey. Bulletin no.66).

Group Location Lat. 29° 59’ N., Long. 82° 45’ W. (sections 12 and 13, T. 6 S., R. 15 E.

S., R. 16 E.). The Ichetucknee Springs Group is located within the Ichetucknee Springs
approximately 10 miles (16.1 km) northeast of Branford. From the bridge over the

(description from Scott, Thomas M., Guy H. Means, Rebecca P. Meegan,

and Alan Willet.

and section 7, T. 6
State Park which is
Suwannee River in

Branford, drive east on US 27/129 for 7 miles (11.2 km). Turn north (left) onto CR 137 and continue for
1.3 miles (2.1 km). Turn east (right) and go 4.2 miles (6.8 km) through the north park entrance to the

parking area.

Group Descriptiont These springs comprise a group of nine named and many unnamed springs along
the upper 2.5 mile (4 km) stretch of the Ichetucknee River. The most northerly spring forms the head of

the river and is named Ichetucknee Head Spring. From here, the river flows about

2

1.5 miles (2.4 km)
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south, then 4 miles (6.4 km) southwest to discharge into the normally darker tannic water of the Santa
Fe River. Of the springs sampled for water quality, all are located within Columbia County except for
Ichetucknee Head Spring, which is located just inside Suwannee County.

ICHETUCKNEE HEAD SPRING - Lat. 29° 59’ 03.10” N., Long. 82° 45’ 42.73” W. (SE % NE % NE % sec. 12, T.
6 S., R. 15 E.). This spring forms the head of the Ichetucknee River. The spring pool measures 102 ft (31.1
m) east to west and 87 ft (26.5 m) north to south. The depth measures 17 ft (5.2 m) over the vent.
Water is clear and light blue and issues from a fracture in the limestone forming a visible boil. A thin
layer of algae carpets most of the bottom of the spring. The spring has sand and limestone bottom with
little or no aquatic vegetation. North and east shorelines have thick emergent grass and shrubs, and the
west shore is near high ground sloping to approximately 15 ft (4.6 m) above water. All surrounding land
is densely forested. Restroom facilities are about 200 ft (61 m) west. This spring is easily accessed by a
path and is a popular swimming hole.

BLUE HOLE - Lat. 29° 58’ 49.91” N., Long. 82° 45’ 30.44” W. (SW % SW % NW % sec. 17, T.6 S., R. 15 E.).
This spring is located in the spring run channel of Cedar Head Spring, which is north of Blue Hole. The
spring pool and outflow greatly widens the incoming spring run, and the combined run flows south a
short distance to the Ichetucknee River. The spring pool measures 87 ft (26.5 m) east to west and 117 ft
(35.6 m) north to south. The depth measured over the vent is 37 ft (11.3 m). The water is clear and light
blue, and a boil is visible on the pool surface. Water issues from a cavern in limestone. The pool has a
sand and limestone bottom with abundant aquatic grass and some algae. The land around the spring is
heavily forested with mixed hardwoods and palm. The spring run is fenced off approximately 100 ft
(30.5 m) south of vent. This is a swimming spot with a wooden boardwalk for spring access. A foot path
leads to the spring from the north.

CEDAR HEAD SPRING - Lat. 29° 58’ 59.88” N., Long. 82° 45’ 31.32” W. (SW % NW % NW Y% sec. 7, T. 6 S,,
R. 15 E.). This is a small spring at the head of a stream that flows south into Blue Hole Spring. The spring
pool diameter is approximately 20 ft (6.1 m) east to west. The depth measures 6 ft (1.8 m) over the vent.
No boil was present on the pool surface during the October 2001 visit, although outflow stream was
flowing. The bottom is covered with sand, logs and organic matter. Water is clear but does not appear
blue due to dark particulate layer on bottom. The vent is a small upwelling in the sand. A steep bank
occurs along the west side of the spring and rises to 8 ft (2.4 m) above water level. There is higher
ground 150 ft (45.7 m) east of spring across a small lowland flood plain. Cypress, gum, and maple forest
occur in lowlands near water with mixed hardwood forest on higher ground. Access is limited to an
obscure foot path from the west. The spring is not used for swimming because of its low water level and
limited access.

ROARING SPRING - Lat. 29° 58’ 34.44” N., Long. 82° 45’ 28.44” W. (SE %4 NW % SW Y sec. 7, T.6 S., R. 15
E.). Roaring Spring is the largest spring in a complex of springs often referred to as Mission Springs.
Roaring Spring along with Singing Spring and other small springs emanate from the base of high banks
about 250 ft (76.2 m) east of the Ichetucknee River. Roaring Spring discharges out of a cavern in a
limestone ledge on the north side of the island into the northwest flowing run. Its spring pool measures
10 ft (3 m) east to west and 15 ft (4.6 m) north to south. The depth measured near the limestone ledge
is 3 ft (0.9 m). The ledge rises steeply to approximately 12 ft (3.7 m) above the water level. Water is clear
and bluish. Algae coat the aquatic grasses in the spring run. There are two small runs; one flows to the
northwest and the other flows southwest. Both meet the river approximately 250 ft (76.2 m) from each
other. At this point, the trickling northwest run becomes a turbulent run with swaying aquatic grasses.
The uplands east of the spring rise to nearly 20 ft (6.1 m) above the springs and are heavily forested with
mixed hardwoods at lower elevations and pines on the hilltops. An historic Spanish mission once stood
on the high ground approximately 200 ft (61 m) east of the springs.

Utilization - The springs, river, and surrounding forested land are part of Ichetucknee Springs State Park
from the US 27 bridge northward. The park is a high quality natural area that is partly developed and

3 FINAL EXAM



Ernie Barnett December 8, 2012
Dr. Knight: Florida Spring Ecosystems ENV 62391 Exam 5

whose heavy public use is highly regulated in order to minimize damage to the environment. Camping,
hiking, swimming, tubing, and canoeing are some of the activities that are offered in the state park.

The Ichetucknee springshed or spring recharge area is where rainfall enters the ground and flows
through the aquifer to Ichetucknee Spring (Figure 3). Pollutants from fertilizers and pesticides, faulty
septic systems and stormwater runoff in the springshed can harm the quality of water in the aquifer, the
source of drinking water and water flowing from Ichetucknee Spring.
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Figure 3. Location of the Ichetucknee springshed in northern Florida and boundaries of Ichetucknee
Springs State Park.

2. Assume you are an environmental advocate. Please provide a thoughtful description of why this
specific spring is important and worthy of restoration and protection? (35 points)

This is a very timely topic. As an advocate, it’s not only important to explain why a resource is
worthy of protection, one must also empower citizens and community leaders to mobilize and
take action. The efforts of the Florida Springs Institute are providing the focal point to inspire
citizens into action. | attempted in this short essay to not only explain the importance of
protecting the Ichetucknee but to also explain why | believe citizen grass root involvement is
critical to the spring and river’s future.
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Florida’s environment is its economic engine. Millions of people enjoy Florida’s abundant water
resources each year. Florida’s springs are undoubtedly the state’s most unique and awe
inspiring natural resource. A Gainesville Sun readers poll determine that they believed Florida’s
greatest natural wonder was the state’s “springs and rivers” (FSI 2012). Protecting Florida’s
springs is essential to a sustainable and economically profitable ecotourism industry in Florida.
Florida’s springs are frequented by visitors from all over the world. About 200,000 tourists and
residents each year enjoy Ichetucknee Springs and all spend money to travel, lodge, eat, kayak,
tube, snorkel, swim, and dive here (FSI, 2012). If properly managed, Ichetuckee Springs can
remain a tourist destination that can be sustainable for future generations. According to the
International Ecotourism Society (TIES, 2010), ecotourism is defined as “responsible travel to
natural areas that conserves the environment and improves the well-being of local people.”
The opportunity to experience nature first hand and build environmental awareness appeals to
many travelers. By integrating conservation and development, proper ecotourism will actively
contribute to conservation of the natural and cultural heritage of the region. Ecotourism
provides an opportunity for environmental protection, cultural integrity, and community
benefits. Ecotourism can finance conservation and provide alternative livelihoods for people as
well as alternatives to unsustainable use of natural resources. Ultimately, active stewardship
develops utilitarian value and therefore biodiversity is maintained or can even increase.
Additional sustainable benefits accrue and the economic justification for governmental
protection of areas becomes even more apparent.

Ichetucknee Springs is strategically located near Gainesville and is a short day trip from
Jacksonville, Tampa, and Orlando making it easily accessible to many Floridians. The spring’s
proximity to the tens of thousands of students at the University of Florida makes it a cherished
weekend getaway that provides wholesome outdoor recreation opportunities in the pure
groundwater that flows from the springs. Ichetucknee Springs is rich in biodiversity and is also
immersed in aesthetic beauty. The Ichetucknee ecosystem and pure groundwater on which it
depends are exceptionally worthy of protection so that future generations of Floridians can
enjoy and marvel at its wonders.

Today, Ichetucknee Springs is at a major cross road: Our state's population has grown from 1
million in 1925 to almost 19 million today. Our population is expected to grow to a projected
high of 48 million, or a conservative estimate of 22 million by the year 2050. If today’s Florida's
population were evenly distributed across the land, each square mile would have 376 persons.
Rural watersheds, like the Ichetucknee, are under increasing development pressure. More
people mean more polluters. Population pressure also makes solutions to environmental
problems more complicated and hence, more costly. To complicate matters, water use several
miles away in the urbanized areas of Jacksonville is causing significant harm to this precious
resource.

Despite the critical importance of the environment in determining the quality of life in Florida,
the state commits less than 3% of its budget to the environment. Our rapidly escalating
population has taken its toll. While there have been some successes-- the revival of the bald
eagle and alligator, the decline in hazardous waste generation, lower emissions from
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automobiles, and the recovery of Tampa Bay, most other indicators tell us that the quality of
Florida’s environment is in decline. The amount of forested land has declined over the past 30
years from over half of our land to now less than one-third. Critical wildlife habitats like the
long leaf pine forest have been reduced from over 7 million acres to less than 1 million acres.
During the same period, wetland types of all kinds declined by 28 percent. Nitrates in the
Ichetucknee Springs have increased by over 93%. These trends must be reversed because the
environment is a key factor in determining the quality of life for Florida’s residents and also is a
lure for the visitors upon which the State’s economy depends. It will take the cooperation of
Florida’s business and agricultural communities, its local, state, and federal governments, and
most importantly, most importantly its citizens to reverse the trend.

Land, water, air, and living things are clearly linked and cannot be managed in isolation from
one another. The Ichetucknee Springs environment is made up of all of these interconnected
systems and subsystems. Aldo Leopold once said “Conservation is a state of harmony between
man and the land.” Protecting Ichetucknee requires us to move toward decision making that
considers the whole ecosystem - to look at the interrelationships between land, surface water,
groundwater and our living resources including people. We must include people in the
equation, as did Aldo Leopold, if we are to achieve true conservation. We must fully integrate
all aspects of resource management together or we will ignore key parts. It is important to
understand that government alone cannot insure a healthy Florida ecosystem. Government
must operate in partnership environmental organizations, the business community, agricultural
interests and every available citizen to effectively protect the Ichetucknee’s ecological future.
We must work to expand our efforts into a true public-private partnership as expansive as the
Floridan aquifer itself.

The idea of environmental citizenship that will effectuate change and protection of the
Ichetucknee expands citizenship from more than just voting and obeying the law to an
obligation to the environment. Environmental citizenship suggests that we are not only citizens
of a particular town, state or country, but also belong to a larger community of living things
who make their homes in and on the earth's land, water and air--the biosphere. Environmental
citizenship means being prepared for membership in this larger community. It means being
informed about our place in the biosphere, and acting responsibly on that basis. The
magnificent beauty of the Ichetucknee provides the motivation and inspiration to mobilize the
citizens of the region and state. An informed citizenry will develop an ethical obligation that
connects them to other members of the community.

Achieving this environmental ethic in Florida presents a unique challenge.  The state’s
unprecedented growth rate has brought us many transplanted citizens. Al Burt summed up this
challenge when he stated that ... “many new Floridians for a long time feel that home remains
the place that they left, at the birthplace back in Michigan or New York or Georgia or Cuba ....
The making of a new home requires more than a change of geography; it demands a new
mindset, a new identification, a fresh commitment, an enthusiasm for working at jt...” Active
citizenship means being involved. Effective citizenship requires that we first become informed.
Environmental citizens must understand the interrelationships between ecosystems, and the
importance of biological integrity. Native and transplanted citizens both must realize the

6 FINAL EXAM



Ernie Barnett December 8, 2012
Dr. Knight: Florida Spring Ecosystems ENV 62391 Exam 5

effects of the region’s growing populations on Ichetucknee Springs. Responsible environmental
action requires more than awareness and concern. It requires understanding. Of course, we
can't all be experts. But we can learn enough to understand the issues and choices that experts
put before us. These choices often involve decisions about who we want to be, and how we
want to live individually and collectively. These are decisions about what ends we want to
pursue, not about how we pursue them. There are no experts for these sorts of questions; in a
self governing country, citizens decide. Making good decisions requires that we understand the
options that experts give us.

Ichetucknee Springs provides an opportunity to focus on an area of sufficient size to address
major hydrological (both surface and groundwater) and ecological connections on a regional
scale. Management activities at all levels within the ecosystem, from farms to homes and
neighborhoods to regional initiatives, must be put in place to affect the system. Further, urban
areas far outside the historic springshed are an important part of ecosystems and their issues
and impacts must be addressed. Management focused on protecting Ichetucknee Springs
must recognize that the vast acres of privately owned forest, range, and agricultural land in the
springshed have significant ecosystem value and comprise one of the state's largest economic
contributors. Many landowners have practiced excellent stewardship on their lands, and in the
face of mounting development pressures, government must eliminate institutional roadblocks
to good stewardship and find ways to assist landowners who want to preserve or improve the
ecological value of their land and eliminate water quality impacts to the groundwater resources
of the region.

People cannot feel an ethical or moral obligation for something to which they have no
connection. If they do not see how they as individuals interact with and affect the ecological
communities they belong to, they will feel no sense of obligation or responsibility toward them.
Without some degree of ecological consciousness, we are unlikely to engage in responsible
environmental action. As Aldo Leopold said, years ago, in A Sand County Almanac, “When we
see land as a community to which we belong, we may begin to use it with love and respect”.
The ethical reasons for protecting the Ichetucknee are simply that we all have a responsibility
to care for the environment because we are a part and a member of it. Acknowledging the
responsibility that flows from this membership is critical to the future of Ichetucknee Springs.
We owe it to our children and their children to protect this magnificent natural resource and
grant them their opportunity to experience and to be part of the Ichetucknee.

3. Prepare a spring restoration assessment plan (i.e., a monitoring plan) for your spring/springshed
that is sufficient to document changes in its health from its current condition to a desired future
restored condition. Please include a map showing sampling locations, a list of sampled
parameters, and a schedule for sampling, analysis, and reporting. (50 points)

Baseline monitoring and development of environmental indicators can provide valuable information for
resource planning and management. Monitoring can provide information for developing objectives and
evaluating the effectiveness of management decisions. An environmental indicator system provides
comprehensive assessments of ecological trends, and supports planning and management decisions.
This is particularly important as a means to measure the success of an adaptive decision-making process.
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Although government and private expenditures on environmental protection are substantial, the
current means to evaluate the condition of the environment and the effectiveness of these expenditures
is inadequate. This is a complex task that requires data collection, environmental monitoring, and
research that has yet to be accomplished. New techniques for information management, analyses, and
reporting are needed.

Scientific analysis can also be a useful tool to evaluate environmental problems for prioritizing
management activities within an ecosystem. Science-based ecological risk assessments integrate
scientific knowledge with planning, management, and public policy. An environmental indicator system
will : identify key issues in a particular ecosystem; quantitatively measure trends and progress in dealing
with the key issues; and will facilitate information-based decision making in the ecosystem

The environmental indicator system will utilize existing monitoring stations to the maximum extent
practicable. The primary information for determining the chemical composition and source areas for
spring water in the study area and establishing the baseline is the water-quality data obtained from a
regional monitoring well network designed and sampled by staff at the Suwannee River Water
Management District. The monitor-well network consisted on existing, dedicated monitor wells, and
wells used for domestic and public supply. Figures 4 and 5 are maps showing the locations of the 97
existing wells that make up the most recent SRWMD monitor-well network which will be augmented by
additional wells in Figure 6.
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Figure 5. Inset Detail Monitoring Well Locations in the immediate vicinity of the Ichetucknee Springs
Group. (Champion and Upchurch, 2003)

Comprehensive Restoration Assessment Plan

A comprehensive monitoring effort will be needed to assess the forward progress of the restoration
activities in the Ichetucknee springshed. . The recommended monitoring plan includes the following
elements (adapted from FSI, 2011):

Ichetucknee Springshed Monitoring and Analysis

=A =4 =4 =4 -8 =9

Springshed aquifer levels

Springshed delineation (once every three to five years)

Springshed delineation model development

Springshed land use and land cover updates (once every three to five years)
Springshed water balance (annual updates)

Springshed nitrogen balance (annual updates)
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Ichetucknee Spring Group Monitoring and Analysis (at each spring vent)
9 Discharge and levels
I Water chemistry
9 Biology
f Human use

Springshed Monitoring and Analysis

The size, boundaries, and physical, chemical, and land use properties of the Ichetucknee springshed will
be assessed on a three to five-year basis, depending on data availability. Recommended parameters,
station locations, and sampling frequency are summarized in Table 1. Figures 4 and 5 illustrate the
preliminary sampling locations.

A dedicated network of Floridan aquifer wells will be instrumented with continuous recorders to assess
real-time changes in potentiometric levels in the aquifer. LIDAR survey data will also be used to measure
static water levels in karst windows throughout the springshed. Floridan aquifer water quality
(particularly temperature, specific conductance, dissolved oxygen, and total nitrogen) and withdrawal
rates will be assessed at all public and private supply wells. Self-supplied withdrawals will be estimated
by installing totalizing water meters on 100 typical wells in the springshed with monthly measurements.
Aerial photographs will be obtained annually to allow assessment of land use and land cover changes.

Rainfall monitoring stations will be distributed throughout the springshed to allow estimation of
atmospheric inputs. Because average flows in the Ichetucknee River and in its springs have declined
significantly (estimated as 18 to 25%) over the period-of-record it’s important to have accurate basin
specific rainfall data to differentiate between impacts from multi-year droughts compared to those
caused by surface and groundwater withdrawals.

Select rainfall samples will be analyzed quarterly for total nitrogen. All perennial streams and significant
intermittent streams entering and leaving the springshed will be instrumented for continuous discharge
and level measurements and will be sampled monthly for field parameters (temperature, pH, dissolved
oxygen, and specific conductance) and for total nitrogen species (FSI, 2011).

Qualitative dye trace studies of unmapped sinkholes and swallets located within the springshed will be
periodically conducted to determine any unknown direct hydraulic connection between sinkholes and
the Ichetucknee System.

In order to delineate the migration of the spring shed boundaries, additional groundwater monitoring
stations are added at the boundary area of the springshed (Figure 6). Water level data from this array
plus the existing regional array of monitoring wells will be used to monitor the potentiometric surface of
the Floridan Aquifer. This information will be used to monitor changes in the delineation of springsheds
and also to further document impacts from consumptive use withdrawals from both within and outside
the boundaries of the historic and current springsheds.

Increasing consumptive uses of groundwater throughout north Florida and south Georgia have also
contributed to chronic declines in spring flows. Projected future increases in human groundwater use
have potential to further reduce spring and river flows. Such uses include (but are not limited to): public
supply, agriculture, public self-supply, and mining. All permitted land application facilities for municipal,
domestic, and commercial wastewater effluents will provide monthly records for quantity disposed and
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total nitrogen concentrations. All fertilizer sales in Columbia County will be documented on an annual
basis using data available from the Department of Agriculture and Consumer Services.

Table 1. Summary of Recommended monitoring plan for the Ichetucknee Springshed (modified from
FSI, 2011).

Description Stations Parameters Frequency Purpose
Florida Aquifer Wells 97 existing plus ~ Groundwater Continuous Aquifer levels;
21 new wells Level by survey Springshed
and LIDAR delineation
Areal photography Entire Color photos Annual Land use and
springshed cover
classification
Precipitation 5 minimum Quantity, total  Quantity —daily Water and
N content Total N — nitrogen
quarterly balances
Surface stream flows  All significant Discharge, total Discharge — Water and
flowing streams N content continuous nitrogen
entering and Water quality — balances
leaving the monthly to
springshed; quarterly
swallets
Groundwater All public, Totalized Quarterly Water and
withdrawals private, volumes, total nitrogen
agricultural, N content balances
commercial, and
self-supplied
uses
Dye Tracer Studies All unmapped Qualitative As Indentified Hydrogeology

sink holes and
Swallets in the

Connectivity

Ichetucknee

Trace
Effluent returns All permitted Totalized Quarterly Water and

land disposal volumes, total nitrogen

sites N content balances
Fertilizer sales All commercial N content and Annual Nitrogen balance

and homeowner
sales in
springshed

form

11

FINAL EXAM



Ernie Barnett December 8, 2012
Dr. Knight: Florida Spring Ecosystems ENV 62391 Exam 5

L L4
\ —— f el N/ WARE ™ \ | ~
% 3 ,( -~/ sk \ \ _\
Wt SHERS % e LGS ‘Q% \ Y, o VA ]
- . p— S—

0
~~
N
— T
~ e
-~

;\;ﬁ

o\
V)

] | “ OWALTON

> .
Groundwater
.~ Monitoring
- Transect
/o 21new
o Groundwater
o (: Monitoring Wells

g —_ T - 2Ok 07 |\ ) -

r;l
i;ii

e ‘condiions \
and Crendell, RAGLER |\
PEVEP YA R \ \ \
GAOUND-WATER FLOW LINE (|} » \
B STAGNATION POINT Y Y AL
. NORTHEASTERM FLOW-UNE BOUNDARY \ ﬂ\ A \
e NORTHEASTETO \‘-\\& (& ~
May 1980 conditors 7) N —b' ®
o (&

¥

N
Z 4

; “ANCZ IS )
_ 80~ = (Z'*' ] }.n,
§

-~ at 2 r |
a1k

Figure 6. Locations of 7 new Groundwater Monitoring Transects and 21 new groundwater monitoring
wells to monitor changes in the potentiometric surface of the Upper Floridan to monitor additional
diversion of the Floridan Aquifer flows away from the Ichetucknee (Modifed from Grubbs 2011).
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Spring Monitoring and Analysis

The environmental structure and function of Ichetucknee Springs group and the Ichetucknee River will
be assessed on a continuous to annual basis, depending on data availability. Recommended parameters,
station locations, and sampling frequency are summarized in Table 2 and Figure 7.

All spring vents with average flows above 1 cfs (third magnitude springs) within the Ichetucknee
Springshed will be instrumented for continuous measurement of levels and discharge and will be
sampled for water quality field parameters, total nitrogen species, color, and light transparency on a
monthly basis. A minimum of two downstream sampling points will be established in each spring run
and sampled continuously for levels and monthly for water quality.
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Table 2 - Summary of recommended monitoring plan for Ichetucknee Springs Group and the
Ichetucknee River. (Modified from (FSI, 2011).

Description No. Stations Parameter(s) Frequency Purpose
Spring vents All springs in Discharge, Discharge and Water and
Ichetucknee water levels, levels — daily nitrogen
springshed water quality Water quality - balances;
weekly discharge, levels,
and water
quality
Spring runs Minimum of 2 Water levels, Levels — daily Water and
downstream water quality Water quality - nitrogen
sampling points monthly balances, levels,
in each spring and water
run quality
Plant communities Transects — 17 Plant species Quarterly Biology

Sediments

Macroinvertebrate
productivity

Fish biomass

Herptiles and birds

Ecosystem
metabolism

Human use

minimum

Transects

Insect
emergence
traps—10
minimum; snail
egg masses

Visual counts or
electro-fishing

Visual counts

Minimum 5
segments

State park

ID, percent
cover, biomass

Sediment type
Frequency of
Occurrence

Insect ID and
numbers

Fish 1D,
counts, and
biomass

ID and
numbers
Upstream-
downstream
dissolved
oxygen
measurement

Total counts;
in-water counts
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Every two years

Quarterly

Quarterly

Quarterly

Quarterly

Monthly

Geomorphology

Biology

Biology

Biology

Biology

Aesthetics
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Figure 7. Location of .Spring Vent and Downstream Spring Monitoring Locations.

Communities of submerged aquatic plants, including all macrophytes and macroalgae species, will be
sampled on a quarterly basis. This sampling will be conducted at a minimum of 17 transects
perpendicular to the flow in each spring run. SAV surveys at each transects along the Ichetucknee River
will be conducted twice each year, before and after the intensive summer recreation period. These
surveys are designed to monitor SAV abundance in relation to recreational impacts. To measure changes
against the baseline conditions, the 17 established transects (Figure 8) established by Kurtz (2004) will
be the primary survey sites.
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Figure 8 Submerged Aquatic Sampling Locations (in Green) (Kurtz 2004).

Spring basin and spring run faunal communities will be assessed quarterly by a combination of insect
emergence traps and visual counts. Fish counts during dark water conditions will be conducted using
electro-fishing equipment.

Ecosystem monitoring will be conducted continuously for two to four weeks once each quarter using
upstream and downstream recording dissolved oxygen sensors. These measurements allow estimation
of gross primary productivity, net ecosystem production, community respiration, and photosynthetic
efficiency. Water Clarity using secchi disk, phytoplankton nets, and epiphytic algae quantifications will all
be assessed.

Human use of the Ichetucknee Springs State Park will be assessed through gate entry tallies both into
the park and at the boat rides. These counts will be augmented by detailed daily counts during two days
each month (one week day and one weekend day).

Reporting

Data collected during the monitoring described above will be reported to the public on a monthly and
annual basis on a dedicated project website or in a newspaper of wide circulation. Monthly assessment
reports will include aquifer levels, spring discharge, and water quality summaries. Annual reports will
include detailed summaries or all data, annual average water and nitrogen mass balances, trend
analysis, and analysis of progress towards reaching the Ichetucknee Spring Adaptive Management
Strategy goals. Every three to five years a more comprehensive report will be prepared that provides an
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assessment of what aspects of the restoration planning efforts are working and recommends changes as
needed to optimize restoration success most cost effectively (FSI, 2011).

Figure 9. Ichetucknee Springs Group, Ichetucknee Head Spring (photo by T. Scott). (Scott, et al. 2004).
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