


PHOTOGRAPHS ON COVER

Top photograph: Photograph of sandy bottom showing typical fish and debris on sandy bottom
of spring. Photograph taken by Pamela Brown at Gainer Spring #2

Middle photograph: Photograph of steep slope of the bluff near vent of Gainer #2. Karst
features can be seen near the water® edge include large pores from dissolved limerock.
Photograph taken by Pamela Brown.

Bottom photograph: Photograph of Erika Brown, Elizabeth Lea, and Suzanne Cassell
shorkeling against the water flow from the vent at Gainer Spring #2. Photograph taken by
Pamela Brown.

EXECUTIVE SUMMARY

A report presented on the Gainers Springs group spring system. This report discusses a future
restoration plan including the general description and existing information on the spring system;
the documented and suspected impairments; and the restoration goals and the activities
needed to achieve those goals. In addition, this report will explore research needs and describe
a monitoring plan to assess spring health and effectiveness of restoration activities; and
recommend a proposed schedule for implementing the restoration plan.
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1. INTRODUCTION

The purpose of this report is to provide a restoration plan for the Gainer Springs Group for the
University of Florida under the Florida Springs Ecosystem coursework.

The Econfina Creek and associated springs make up the Econfina Creek and Springs System
(ECSS) and the ECSS is an important natural resource located in the Panhandle of Florida in
Jackson, Washington, and Bay counties. Econfina Creek is the largest creek in the Saint
Andrew Bay Watershed basin and the majority of the creek lies in the Sand Hills and Sand Hill
Lakes subregions. It begins with its headwater in the southwestern portion of Jackson County
and flows southwest through the northern tip of Bay County. Then it heads south through lower
Washington county and crosses the county line back into Bay County before it discharges into
the Deer Point Lake Reservoir located in the center of Bay County just eight miles north of
Panama City. Its groundwater contribution zone includes a large fraction of the Sand Hill Lakes
area and ground water makes awgeflow.orTheERESs hasfan t he st r e
average base flow rate, which is high for Florida as well as the Panhandle. Its base flow rate is
355 million gallons per day or 549 cubic feet per second. The base flow rate results from the
high drainage of water in the deep sand hills that traverses internally through the porous
limestone known as karst topography and discharges endlessly into the creek though clear
water springs flowing through the Floridan aquifer. Studies on the Econfina Springs groups
have shown there are 11 spring groups with more than 39 vents, including the Gainer Springs
group, feeding Econfina Creek within a 4.75-mile segment along the middle portion of the creek.
Gainer Springs group is one of 27 first magnitude springs listed in Florida and one of five first
magnitude springs listed in the Panhandle (Richards 1997.) Gainer Springs group discharges
one-t hi rd of the Econfina Cr eek 6thirdtomeésdrom theattee f | ow r
10 spring groups (Crowe et al. 2008.) The ECSS is classified as a Class | Water under the
Florida and United States Clean Water Act. This classification requires total maximum daily
loads (TMDL) nutrients pertaining to water quality and thus provides additional protection for the
ECSS and its abiotic and biotic functions.

The Gainer Springs Group was selected for this restoration plan due to its important contribution

to Bay Countyds potable water supply via Econfina
County. In order to develop an efficient restoration plan, it is crucial that historical and current

data are utilized. This information will provide a better understanding of the spring group during

restoration efforts and monitoring.

For this report, research was completed as an initial attempt to gather as much information as
possible on the Econfina Springs groups, in general, and the Gainer Springs group in order to
develop a future restoration plan for the Gainer Springs group. This report will explore existing
information on the spring system including documented and suspected impairments. Then the
report will discuss a desired future restoration condition and discuss the activities needed to
achieve that condition state. In addition, this report will explore research needs and describe a
monitoring plan to assess spring health and effectiveness of the restoration activities. Finally,
this report will recommend a proposed schedule for implementing the restoration plan.
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1.1. GENERAL LOCATION

Gainer Springs Group is located at latitude 30x 2 5ndrth and longitude 85x3 26 west , whi ch
0.4 miles south of Highway 20 along the Econfina Creek in Bay County, Florida. The Gainer

Springs Group is a complex of at least 13 identified springs known as 1A, 1B, 1C, 1D, 1E, 1F,

1G, 1H, 11, 2, 3, 4, AND 5 (NWFWMD 2008.) Its spring pools and spring runs covers an area of
approximately 3.2 acres and they have an accumulated total length for all spring runs of 1,145

feet before the spring runs confluence with the Econfina Creek as seen in figure 1 in the

appendix (Scott et al 2002, Scott et al 2004, Google Map 2010.)

1.2. CLIMATE

The climate in the area is subtropical due to the stabilizing effects of the Gulf of Mexico. The
summers are humid and warm while the winters are mild to cool. As an average, the climate is
mild with an average temperature of 68 degrees Fahrenheit; however, the day-to-day climate
varies immensely.

Below in the table 1 are the Panama City monthly averages (NWFWMD 2010) for the time
period of 1961-1990:

Month Maximum Minimum Mean
January 62.6 39.4 51.2
February 65.2 41.7 53.7
March 71.7 48.8 60.5
April 775 54.3 66.1
May 83.9 61.9 73.1
June 89.1 69.1 79.3
July 90.3 71.9 81.3
August 90.3 71.6 81.2
September 88.2 68.0 78.3
October 80.8 56.0 68.7
November 73.1 49.1 61.4
December 65.2 41.4 53.6

TABLE 1. PANAMA CITY MONTHLY TEMPERATURE AVERAGES FOR
1961-1990 (NWFWMD 2010.)

The area known as the Panhandle of Florida has stronger seasonal fluctuations and more rain
than the Florida peninsula. The number of cold fronts that pass through the area from Pacific
and Arctic origins causes the fluctuations. These cold fronts collide with the warmer air from the
Gulf of Mexico and produce winter rain showers from December to April followed by the summer
afternoon thunderstorms from June to August. The summer thunderstorms and showers,
caused by the collision of the moist air from both the Atlantic Ocean and the Gulf of Mexico,
usually occur in the afternoon.
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The copious amounts of rain saturate the many creeks, lakes, springs, and wetlands. The
average ra60dapeér ipgandnthdo-nooth vartatroreas noted for 2009 can be
seen in table 2 below:

JAN MAR MAY JUL SEP NOV DEC

+20 +1-2 0 -2 0 -70 -4 0 -10 +10

TABLE 2. RAINFALL CHANGES FOR BIMONTHLY IN PANAMA CITY FOR
2009 (NWFWMD 2010.)

The tot al rainfall for 20 0Wsplesifsl sup@By.ofonater inthel WF WMD 2 0
hydrology cycle keeps temperature variations to a minimal. Periodically, tropical storms and

hurricanes move through the area. On average, Florida experiences 0.76 tropical storms and

hurricanes every 1.3 years (NOAA 2002.)

1.3. LAND USE AND OWNERSHIP

In the past, fossils of camel, mammoths, mastodon, and saber-toothed cats have been found in
upland spring runs and creeks. Artifacts have been found dating back to 13,000 years ago
when the Gulf of Mexico was fifteen miles further south and the bays were dry with deep valleys
created by creeks running through them (Houpt 2007.) Archeological digs in the early 1900s,
revealed over eight mound sites in the county on the coastal and pine hammocks where Native
Americans ceremonially buried, and sometimes cremated their dead (Moore 1918.) Local
Indians became extinct with their first encounter with Spanish explorers in the 1500s. Due to
the fighting between the English and the Spanish for ownership of Florida, not many dared to
settle down here. The area remained quiet and unsettled until the United States purchased
Florida from Spain in 1819(Womack 1994.) In 1824, William Gainer, who served in the War of
1818 as General Andrew Jacksonds engi Gemgiatoand sur v
the area and settled down and built a large homestead plantation on the west side of Econfina
Creek near the present day Gainer Springs #3. He cleared the land, built houses for his family,
and quarters for the black slaves. He grew cotton, and raised cattle, while other settlers raised
hogs and sheep. Pillaging by Indians, vagrants, and civil war deserters were common and
made life on Econfina Creek hard. The Gainers withstood those hard times and become one of
the most prominent early families in the area. Some of the current county officials, county
leaders, and prominent business people in Washington and Bay counties are descendants of
this family and others who survived the harsh conditions of the 1800s. Today, all signs of the
Gainer plantation are gone (Smith 2000, Womack 2005.) The vegetation on land near the
Gainer Springs Group has flourished and giant oaks and magnolia trees shade the lush tropical
vegetation below along the shores of the spring pools and spring runs.

The land use classification for the area is agriculture and timberculture with large areas to the
west and southwest of the Gainer Springs Group used for timberculture since the early 1900s.
Recently, the land has been labeled as conservation land as part of the Econfina Creek Water
Management Area (ECWMA.) This was made possible through the efforts of NWFWMD to
protect the riparian zone and the recharge areas for Econfina Creek and Deer Point Lake. Bay
County Property Appraiser (BCPA) provides a Bay County land use map as seen in figure 2 on
the following page.
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FIGURE 2. BAY COUNTY LAND USE MAP (BCPA 2010.)

According to Barrios and Chelette, the ECSS recharge area covers parts of Washington and
Bay counties as seen in figure 3 on the following page. Approximately 88,000 acres are located
in the Sand Hill Lakes in Washington County, with another 55,000 acres are located in Bay
County.

Habitat communities are determined by the soil type, the underlying parent materials, and the
hydropattern of the area. Saint Andrew Bay Watershed has a variety of habitat communities
with a high amount of biodiversity. From an aerial view, the watershed appears to be dominated
by pine sand hills, pine flatwoods, and wetlands communities with pine scrub forest dominating
along the coastline of the Gulf of Mexico. However, a closer look reveals a vast region of many
distinct communities intermingled together including steepheads, pine sand hills, pine flatwoods,
temperate hardwood forest, springs, creeks, lakes and ponds, karst ponds, interior wetlands,

coastal uplands, coastal wetlands, and coastal water (Whitney et al. 2004.)
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FIGURE 3. GOOGLE MAP SHOWING AREA OF GROUND WATER
CONTRIBUTING TO ECONFINA CREEK SPRINGS AS DESCRIBED BY
RICHARD (GOOGLE 2010, RICHARD 1997.)

NWFWMD began land acquisition along the Econfina Creek corridor in the early 1990s after
the St. Andrew Bay Water Management Plan (SAB SWIM) report was completed. The land
purchase is part of the SWIM plan and includes changing land use in the recharge areas from
agriculture to silverculture and conservation in order to reduce agricultural and other
anthropogenic non point sources of pollution and to protect the surface water of Econfina Creek
and Springs System and Deer Point Lake Reservoir.

By the year 2000, NWFWMD acquired 8,347 acres of land along Econfina Creek, which
included twenty miles of creek frontage in addition to the purchase of 28,954 acres in the Sand
Hill Lakes area. To date, NWFWMD has purchased over 42,000 acres of land in the ECSS
(NWFWMD 2008, BCPA 2010, and WCPA 2010.)

According to Washington County Property Appraiser (WCPA), in the recharge area in
Washington County, over 43,000 acres are non-agricultural use while 17, 920 are agriculture
timberland and 26, 941 are forest classification belonging to NWFWMD. According to the Bay
County Property Appraiser (BCPA), the recharge area in Bay County consist of more than
27,500 acres in Agriculture use, more than 14, 500 acres in agriculture timberland use, around
9,000 acres in rural residential use, and only 3, 840 acres listed as conservation. The other
12,000 acres purchased by NWFWMD as conservation forest are in the Deer Point Lake
recharge zone and not in the ECSS zone (BCPA 2010, WCPA 2010.)
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Three major landholders besides NWFWMD are St. Joe Company, Gainer Springs, LLC owned
by the Patronis family, and Northern Trust Bank of Florida out of Miami, Florida. St. Joe owns
285 parcels in Bay County and more than 5,000 acres of agriculture timberland are located in
the ECSS recharge area. Gainer, LLC owns more than 1,800 acres agriculture timberland and
agriculture wasteland found in and near the ECSS conservation area. Most of the Gainer land
is directly connected to Gainer Springs Group and Econfina Creek. Northern Trust Bank owns
more than 10, 800 acres of agriculture timberland in the Sand Hills Lakes recharge area and
3,807 acres of agriculture in the ECSS recharge area (BCPA 2010, WCPA 2010.)

1.4. SPRING ECOLOGY

Habitat communities are determined by the soil type, the underlying parent materials, and the
hydropattern of the area. ECSS has a variety of habitat communities with a high amount of
biodiversity. From an aerial view, the watershed appears to be dominated by pine sand hills,
pine flatwoods, and wetlands communities. However, a closer look reveals a vast region of
many distinct communities intermingled together including steepheads, pine sand hills, pine
flatwoods, temperate hardwood forest, springs, creeks, lakes and ponds, karst ponds, and
interior wetlands (Whitney et al. 2004.)

The Gainer Springs Group is a springs habitat community. Springs are groundwater streams

that flow through weak points in the limestone. Where the weakest point meets the surface,

springs vent out onto the surface as streams known as spring runs (Whitney et al. 2004.)

Studies have shown that the number of springs increases in regions where the limestone layer

is closer to the ground surface. This is especially true in northern Florida where the limestone is

close to the ground surface. The springbs water
in the aquifer, the chemistry of the soil and aquifer layers, and the depth of the groundwater in

the aquifer. Typically, larger springs have longer residence time and older water discharging

from the springs. Spring flow is determined by the total amount of rainfall in a watershed and

limestone porosity; however, a single rain event will not affect the flow rate. Only seasonal

changesof drought or heavy rain can deter a springb
di scharge rate determines the springbs cl-assific
magnitude being the highest volume per given time period.

S
a

The Gainer Springs Group is one of 27 first magnitude springs listed in Florida and one of five
first magnitude springs listed in the Panhandle. First magnitude springs discharge more than
64.6 million gallons per day or more than 100 cubic feet per second (Richards 1997.) Gainer
Springs Group discharges, on average, 143.65 million gallons per day. Measurements were
obtained from Florida Geological Survey (FGS) bulletins and Florida Department of
Environmental Protection (FDEP) spring reports and displayed in table 3. All discharge rates
are measured in cubic feet per second (cfs).

|Di5|:ha.r;e rates for Gainer 5phngs G roup (ofs)
lan-62] Apr-62| Sep-£2| lan-63| Dec-3E| Oot-02| Dec-02 .ar-:l-’ll Jul-pd| Cct-0d) Dec-Dd] fan-05| Apr-D5] Jwl-05] Oct-05| ran-DE| Apr-DE| JulDS] Cct-DH
161 1504 174 155 4p4| 1282 356 192.5’ 180 152 177 175| 180005 120.65] 19057 158.B5| 30.09 150 1650

TABLE 3. DISCHARGE FLOWS FOR GAINER SPRINGS GROUP (SCOTT
ET AL 2002 AND FDEP 2008.)
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It is worth mentioning that historic water discharge was lower than current water discharge
rates. In addition to land use changes, many of the Municipals in Bay County abandoned their
Floridan Aquifer wells due to salt water intrusion and converted to surface water stored in the
Deer Point Lake Reservoir as the potable water source. All the Municipals had abandoned their
wells by the initial spring inventory in 1962, thus reducing groundwater withdrawal and restoring
water discharge rates via springs in the ECSS.

As mentioned earlier, the Gainer Springs Group is a complex of at least 13 identified springs
known as 1A, 1B, 1C, 1D, 1E, 1F, 1G, 1H, 1I, 2, 3, 4, AND 5. The three highest volume springs
are Gainer Spring #1C, Gainer Spring #2, and Gainer Spring #3 as seen in the inset in figure 1
in the appendix and figure 3 on the previous page (NWFWMD 2008, Scott et al 2002, Scott et al
2004, Google Map 2010, and FNAI 2010.) These springs with their constant water flow,
temperature, and chemistry provide unique habitats for many species (Whitney et al. 2004.) In
addition to the spring runs and spring pools, the Gainer Springs Group contains sand hill
uplands, upland hardwood forest, sand hill bluffs, karst lakes, floodplains, and steepheads. The
soil varies from moderately well drained to excessively well drained as in the Sand Hill area. On
the other hand, flatwood forests have soils ranging from moderately well drained to somewhat
poorly drained soils with a typically high water table.

The Sand Hills Lakes are karst lakes and they are the primary source of recharge area for the
Floridan Aquifer, which discharges through spring vents in the ECSS.

According to Florida Natural Areas Inventory (FNA
|l atifolia (mountain | aurel), Magnolia ashei (Ashe
magnolia), Rhexiasal i ci f olia (panhandle meadow beauty), Sty

and Xyris longisepala (karst pond xyris) are some of the unique plants found in the area. In

addition, a likely plant to be found in the area is Calamintha dentate (toothed savory).

According to FNAI, some insects, invertebrates, and other animals found in the area include

Camarus cryptoytes (Doughtery Plain cave crayfish
microcaddisfly), Oxyethira janella (little-entrance oxyethiran microcaddisfly), Oxyethira

pescadori ( P e scasaddcaddisilyy), Mbstela frenagadblivacea (southeastern weasel),

and Sphodros rufipes (red-legged purse-web spider). In addition, some likely fauna found in the

vicinity are Astractostetus spatula (alligator gar), Drymarchon couperi (eastern indigo snake),

Macrochelys temminckii (alligator snapping turtle), Medionidus penicillatus (gulf moccasinshell),

and Pleurobema pyriforme (oval pigtoe).

1.4.1. GAINER SPRING #1C
Gainer Spring #1C, also known as McCormick Springs, is located on the eastside of the
Econfina Creek and is on land owned by Northwest Florida Water Management District
(NWFWMD). The land surrounding this spring is part of the creek floodplain and consist of
densely forested cypress and hardwood trees. The spring is part of an 820 ft spring run that
enters into Econfina Creek from the east side. Gainer Spring #1C is the last spring pool located
about 495 feet upstream from the creek. The spring pool is on the southeast side of the spring
run and is 72 feet east to west and 33 feet north to south. A vertical tunnel in the limestone at
20 feet deep expels water. Sand, shell, and other particles are suspended in the spring flow.
The bottom of the spring is sandy with very little aquatic vegetation except for some algal mats
in the spring pool area (Scott et al 2002, Scott et al 2004.) In addition, there is leaf litter from
the Riparian canopy along with fallen logs covered with biofilm on the bottom of the spring pool.
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The water in the spring pool is transparent with no additional color hues. Many fish species can
be found in the spring pool as seen in figure 4 below.

FIGURE 4. ABUNDANT FISH IN SPRING POOL AT GAINER SPRING #2.

1.4.2. GAINER SPRINGS #2
Gainer Springs #2, also known as Emerald Springs, is located at the bottom of a 27 feet bluff on
the west side of the creek across from the Gainer Spring #1 spring run. It is located on privately
owned land belonging to Gainer Springs, LLC, a bottled-water company. The land surrounding
this spring is mixed hardwood and cypress, and the uplands surrounding the spring are mixed
hardwoods and pines. The spring pool is 60 feet east to west and 62 feet north to south. A
crack in the limestone riverbank expels water at a great force and forms the pool along the edge
of the creek (Scott et al 2002, Scott et al 2004.) The bottom of the spring is sandy with very little
vegetation except for some patches of dark green algae close to where the water of the springs
merges with the water of the creek. There is a large PVC pipe coming down from the bluff and
entering the vent for extracting drinking water. In addition, there is a neglected man-made
beach along the south side of the pool evident by the exposed rebar and sand bags remaining.
Some of the exposed rebar protrudes 6-12 inches from the spring pool bottom and can be
dangerous for those swimming or wading in the water. The water in the spring pool is
transparent and has a light greenish blue hue.

1.4.3. GAINER SPRING #3

Gainer Springs #3 is located at the end of a 325 feet spring run that is 655 feet upstream from
Gainer #1 and 2 on the west side of Econfina Creek (Scott et al 2002, Scott et al 2004.) It is
located on privately owned land belonging to Gainer Springs, LLC. The land surrounding the
spring has karst features and it is mostly forested with mixed hardwoods and pines. However,
directly north of the spring pool is a cleared grass area measuring 45 feet east to west and 100
feet north to south with a large picnic pavilion. Between the grass area and the spring pool,
there is a three-foot high wooden wall presumably used to stop erosion. Just west of the grass

ENV 6932K Florida Spring Ecosystems 11



Pamela Brown Gainer Springs Group Restoration Plan Fall 2010

area hidden in the Riparian forest is a boardwalk and bridge leading up a bluff to a small
building. The spring pool is 305 feet east to west and 125 feet north to south as seen in figure 5
on the following page. Itis a large shallow spring pool with a forested island in the middle and
three vent complexes. One of the vents is 15 feet south of the wooden wall and it is the largest
and deepest vent. A 16 feet diameter conical depression expels water from a one-foot vertical
vent at a depth of 7.4 feet. Another vent is on the western side of the spring pool near the
bridge and water expels from a vent in the sidewall of the limestone. In addition, there is a small
group of three vents on the eastern side of the spring pool.

- < —

FIGURE 5. TYPICAL WEEKEND DURING THE SUMMER AT GAINER
SPRING #3. PHOTOGRAPHED BY PAMELA BROWN IN JULY 2010.

The spring pool has a sandy bottom with outcrops of limestone and some limestone boulders
present. Although there is some emergent vegetation along the edge of the spring pool, there is
very little submerged aquatic vegetation except for the small dark green algal mats that can be
seen throughout the spring pool. The water is transparent with a light greenish blue hue (Scott
et al 2002, Scott et al 2004.)

1.5. EXISTING WATER QUALITY

To date, there is not an hour-to-hour water quality data recorder for the Gainer Springs Group;
however, there is a precipitation recorder and stage recorders located at intervals along
Econfina Creek. Precipitation is recorded at NWFWMD field office at ten-minute intervals. In
addition, the stage for Econfina Creek is recorded at ten-minute intervals along the creek. The
closest stage recorder to the Gainer Springs Group is downstream at County Road 388. For the
water quality measurements, the concentration acquired by FGS and FDEP for the different
studies was used in this report to show changes over time (Richard 1997, NWFWMD 2010.)
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The mean water temperature for Gainer Springs Group is 21.35 degrees Celsius with very little
fluctuation due to the high volume of ground water, which tends to keep the water temperature
more stable. Other springs in the ECSS have similar water temperature values.

The criteria used for surface water quality classification is aimed at protecting the most
beneficial uses of water. For the ECSS, the Class | (potable) water classification is aimed to
human health. In addition, the classification indirectly protects some aquatic life due to the
stringent narrative and numeric criteria. Furthermore, the anti-degradation policy assures the
protection of water quality above the minimum required for its classification. Due to both the
Class | waters (potable) classification and anti-degradation policy, the water quality is very good
with low nitrates, low phosphates, and low organic carbon as seen in Table 4 in the appendix.
In addition, when compared to the criteria for potable water, the Gainer Springs group is well
below in all categories with the occasional spike in turbidity and total organic carbon (TOC).
This spike is mostly a cause from an intense rain event causing surface storm run-off in the
karst lakes to discharge high concentrations at the spring vents. (NWFWMD 2008, SCOTT ET
AL 2002, SCOTT ET AL 2004, FDEP 2008.)

According to the data collected in Table 4 found in the appendix, water quality for the Gainer
Springs group indicates an increase in nitrate-nitrite, sulfate, chloride, calcium and potassium
since data was first collected in 1962. Moreover, there were decreases in dissolved oxygen
(DO) phosphate, and sodium for the same time period. Nitrate-nitrite levels are relatively low
but are slowly rising (NWFWMD 2008, SCOTT ET AL 2002, SCOTT ET AL 2004, FDEP 2008,
Richard 1997.)

Nitrate-nitrite levels are increasing but are still considered low Table 5.Bay
concentrations compared to background concentration levels. County Total
Agriculture was reduced because fertilizer use is one of the most Nitrogen from
important nitrogen sources affecting groundwater and spring water Fertilizers

quality in Florida. As seen in Table 5, Bay County uses a low amount
of total nitrogen from fertilizers ranging from 234.04-1041.59 tons per
year of fertilizers compared to the total nitrogen from fertilizers for the
entire state of Florida, which averages around 40,000 tons/year.

Fiscal Year Total
JulyJune  Nitrogen
20082009 234.04

According to Florida Department of Agriculture and Consumer 20072008  274.22
Services, Bay County total nitrogen from fertilizer use has fluctuated 20062007 427.74
over the past ten years, and the county is currently in a low use cycle. 20052006 650.87
However, total fertilizer nitrogen load in the ECSS recharge area 20042005 750.94
remains Ipw due to the low population density an'd reduced agriculture 20032004 479.28
land use in the protected ECSS area of contribution. 20022003 311.68
When viewing Nitrate-Nitrite in the Gainer Springs group from the 20012002 414.68
Springs Initiative Monitoring Report, the Gainer #2 and #3 have 20002001 763.78

moderate nitrate levels ranging from 0.20-0.23 mg/L, while Gainer #1C 19992000 1041.59
has low nitrate levels ranging from 0.18-0.19 mg/L (SIMR 2008).

Observe that there is a notable difference in concentration per spring vent. The concentration
for dissolved oxygen (DO) average 1.45 mg/L at Gainer Spring #1C, while Gainer Spring #2
averages 1.99 mg/L and Gainer Spring #3 averages 1.63 mg/L. The low DO concentration is
from the reduced state of the Floridan Aquifer ground water reacting with the surface water
(NWFWMD 2008, SCOTT ET AL 2002, SCOTT ET AL 2004, FDEP 2008.)
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The pH values are another indication of water that has remained in the Floridan Aquifer for a
good amount of time. The pH increases with the dissolution of limestone in the Floridan Aquifer.
Mot surface waters have a specific conductance under 50 umhos/cm, while ground water from
the Floridan Aquifer in the area is 256 umhos/cm. The median for specific conductance is
139.50 mg/L at Gainer Spring #1C, while Gainer Spring #2 averages 117.50 mg/L and Gainer
Spring #3 averages 125.50 mg/L. The lower specific conductance value in the springs could be
caused by water discharging with lower residence times from the Floridan Aquifer NWFWMD
2008, SCOTT ET AL 2002, SCOTT ET AL 2004, FDEP 2008, Richard 1997.)

The concentration for total dissolved solids (TDS) average 76.00 mg/L at Gainer Spring #1C,
while Gainer Spring #2 averages 65.50 mg/L and Gainer Spring #3 averages 68.50 mg/L. The
concentration for chloride average 2.90 mg/L at Gainer Spring #1C, while Gainer Spring #2
averages 2.70 mg/L and Gainer Spring #3 averages 3.40 mg/L. The concentration for calcium
average 22.95 mg/L at Gainer Spring #1C, while Gainer Spring #2 averages 18.60 mg/L and
Gainer Spring #3 averages 19.70 mg/L. The concentration for sodium average 1.83 mg/L at
Gainer Spring #1C, while Gainer Spring #2 averages 1.67 mg/L and Gainer Spring #3 averages
2.98 mg/L (NWFWMD 2008, SCOTT ET AL 2002, SCOTT ET AL 2004, FDEP 2008.) This data
indicates the Gainer Springs vents receive groundwater inflows that either have different
sources (Floridan Aquifer verses Surficial Aquifer); different levels of salt water intrusion, and/or
different residence times underground (Richard 1997.)

Changes in water quality could be due to changes in land use as Northwest Florida Water
Management District (NWFWMD) has purchased over 42,000 acres or in reduced groundwater
withdrawal. However, water quality changes usually have some correlation to increases in
human population via consumption and recreational use in and around the springs. Evaluating
to determine which anthropogenic activity has a greater impact on the spring can be daunting.

1.6. WATER USES

1.6.1. RECREATIONAL USES

The Gainer Springs Group has many human uses including recreational uses like canoeing,
swimming, and fishing. Other uses consist of consumption as potable water supply and bottled-
drinking water, commercial products, and coolant for the electrical plant.

People are drawn to the clear green blue waters of the springs and the deep spring vents.
However, there are not any restroom facilities at the Gainer Springs Group locations. The level
of use is very dependent of the time of year, day of the week, and weather. On a Saturday in
July, more than forty canoes and kayaks were observed. In addition, some spring runs and
pools were jammed with high number of canoes and kayaks with inexperienced drivers.

Most people access the Gainer Springs Group via canoe, kayak, inner tube, or boat from
Econfina Creek. Since Gainer Spring #2 and #3 are on private land, access to the surrounding
land is prohibited and the Bay County Sheriff monitors the area to keep trespassers off the
private land.

Canoes and Kayaks gain access at the Canoe Livery upstream just north of Highway 20 or the
public boat access ramp on Econfina Creek. Boats observed on Econfina Creek and in the
springs are less than 15 feet in length with small engines or no engines on board. People in
kayaks and canoes were observed traveling in large groups tied to one another. Most of the
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people on the boats were observed fishing with nets or rod and reel. Most fishing was observed
in Econfina Creek and not in the spring runs or pools.

Since the majority of the spring runs and spring pools are shallow, most people wade in the
spring water in the immediate area surrounding the canoes and kayaks with the occasional
person swimming or snorkeling over the vent. In July 2010, people were observed sitting on the
edge of canoes, walking from canoe to canoe, eating, drinking, sitting on the edge of the
wooden wall at Gainer Spring #3. Although, the majority of the spring pool at Gainer Springs #3
is shallow, most people stay within 15 feet of the wooden wall. Others were observed crossing
the spring pool to the center island to jump into a deep area over a vent.

1.6.2. WATER CONSUMPTION AND WITHDRAWAL USES

Bay County Water Municipal uses the spring water, which flows through Econfina Creek into
Deer Point Lake Reservoir, as a public water supply for all Bay County Communities (SCOTT
ET AL 2002, Brown 2009). The human water uses in the springshed is actually the amount of
spring water combined with creek water stored in the Deer Point Lake reservoir. NWFWMD
gives the following six categories for water consumption in Bay County: Public, Domestic,
Commercial/industrial, Agriculture irrigation, Recreational irrigation, and Thermoelectric power
generation. In Table 6 on the following page, NWWMD gives estimated 2005 use and projected
2010-2030 use (NWFWMD 2008).

Estimated* | Projected*

Water Use Category 2005 2010 2015 2020 2025 2030
Public Supply 28.92 29.77 35.02 41.18 48.42 56.94
Domestic self-supply 1.64 1.80 1.94 2.06 2.18 2.28
Ind-Come-Inst (1/C/I) 24.20 25.68 25.68 25.68 25.68 25.68
Recreational 2.74 2.82 3.02 3.22 3.42 3.62
Irrigation
Agricultural Irrigation 2.46 2.46 2.46 2.46 2.46 2.46
Power Generation 5.80 12.48 12.88 10.67 10.67 10.67

Total 65.77 75.00 80.98 85.27 92.82 101.65

TABLE 6. WATER USE ESTIMATIONS FOR BAY COUNTY, FLORIDA
MEASURED IN MILION GALLONS PER DAY (NWFWMD 2008.)

If we take 35% of the total water used to represent the Gainer Springs Group contribution, then
the estimated Gainer Springs Group spring water use for 2010 by water consumption categories
measured in million gallons per day in Bay County are Public (3.65MGD), Domestic (0.22MGD),
Commercial/industrial (3.15MGD), Agriculture irrigation (0.30MGD), Recreational irrigation
(0.35MGD), and Thermoelectric power generation (1.53MGD).

Spring water from Gainer Spring #2 vent is extracted for the Gainer, LLC bottled-watering
company. The Patronis family owns Gainer, LLC. According to Jimmy Patronis, they have held
a water permit for over thirty-five years.

1.7. WATER BALANCE
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Water moves through the landscapes in the form of inflows and outflows. Inflows recharge the
system while outflows discharge from the system. Inflows for Gainers Springs Group are rain,
Floridan Aquifer discharge. Outflows for Gainer Springs Group are evapotranspiration,
consumption, and discharge to Econfina Creek or flood plains.

When looking at the potentiometric map in figure 6 in the appendix, the direction of ground
water is generally perpendicular to the contour lines with flow moving from higher to lower
gradients. The area of contribution for Gainer Springs Group is determined by the ground water
flows moving toward and discharging directly to the springs. According to Richards, the area of
contribution for the ECSS is 149.3 square miles: Therefore, since Gainer Springs Group
receives 52% of the recharge, the contribution area for Gainer Springs Group is most likely
77.64 square miles. However, for the water balance calculation, the original area of contribution
will be used. Therefore, the equation for area converted to square feet is shown below:

A? =149 mi? or 4,153,881,600 ft?

Recharge of Econfina Creek in the Gainer Springs Group/Floridan Aquifer zone is estimated at
25. 30 per year (Barri os -&opehcentlcarmes from thedGaiey o f
Springs Group (Richard 1997.) Due to the location of the springshed, most of the recharge
water comes from the Floridan Aquifer, which originates as rainfall percolating through the
Surficial and Intermediate Aquifer systems (Richards 1997.) Within the Floridan Aquifer,
groundwater flows from higher to lower head pressures and when the Floridan Aquifer comes
into direct contact with Econfina Creek, the groundwater discharges directly into Econfina Creek
as direct spring discharge. In the northern area of the recharge zone, ground water percolates
through the karst topography and directly to the Floridan Aquifer (Richards 1997.)

Vrecharge = R * A? * 520
Viecharge =2 5. 3®Y ywrr/ 3153600 0 s 4153,881,6D0 ft? 1 5%  144.41

As mentioned earlier, rain averages for the area are between 55-60 inches per year. The rain
average (P) multiplied by the area of contribution (A%) and multiplied by 52% determines the
volume of rainwater (V,an) entering the Gainer Springs Group as seen in the following equation:

Viain = P * A% * 5204
Vian=64 . 8®Yywrr/ 31536000 s 45153,881,6D0 ft* # 529 ©369.87 cfs

The volume of water entering the Gainer Springs Group from the Floridan Aquifer is 177cfs.
The evapotranspiration rate is 40.8 inches per year for north Florida (Schneider et al 2008.)
The volume (Veyapotransporation) Of Water removed by evapotranspiration from the Gainer Springs
Group is the evapotranspiration (E) rate multiplied by the area of contribution (A% and multiplied
by 52% as seen in the following equation:

- 2
Vevapotransporation =E*A°*52%

whi ch

Vevapotransporation = 4 O . 8 O / y r * 1 y r / 3 1 543].53(8@1(6@ét%* 520/0 =1 f t / 1 2 0

232.88 cfs

Consumption (C) is the volume of water withdrawn from the ground water. The majority of the
human consumption does not occur in the ECSS recharge area, but rather in the recharge area
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for St. Andrew Bay to the south of the ECSS. In addition, permits are needed for wells drawing
more than 75,000 gallons per day with the exception of residential wells. Residential wells are
exempt from permitting and number around 1,800 wells. Wells with less than 75,000
gallons/day do not require a permit and number around 150 wells. Wells with more than 75,000
gallons/day numbered around 105. Some wells are for Surficial or Intermediate Aquifers, while
others are permitted to draw water from Floridan Aquifer. Permitted Upper Floridan Aquifer well
users are the City of Lynn Haven, Department of Corrections, Ebro Vicinity, Gulf Power, and
McCall Sod Farm. However, none of the above-mentioned Floridan Aquifer wells is either near
or in the ECSS area of contribution and they do not directly affect the ECSS or the Gainer
Springs Group (NWFWMD 2008, Richards 1997, Barrios and Chelette 2004.)

Furthermore, the water consumed in Bay County is released via septic tanks and wastewater
treatment facilities releasing the treated water to St. Andrew Bay. According to Richards, the
number of residential wells and small wells less than 75,000 gallons per day located within the
ECSS recharge area is insignificant in regards of the discharge flow from the Floridan Aquifer to
the Gainer Springs Group. The number of septic tanks was not found.

The consumption for the residential wells can be estimated for the Gainer Springs Group by
determining the consumption rate for the area as shown in the following equation and solving for
CwhennG =0

nB=P-E+RCcD
C=RE+RD
C =369.87 cfg232.88 cfs + 144.41 cfs177 cfs = 104.4 cfs

The consumption rate could be as high as 104.4 cfs for the Gainer Springs Group; however,
since the population surrounding the Gainer Springs Giswgmall, the consumption rate may
be reflective of thevolume of ground seepage occurring away from the springs and creek bed.

2. REVIEW OF EXISTING STUDIES PERTAINING TO THE
GAINER SPRINGS GROUP OR THE ECONFINA CREEK AND
SPRINGS SYSTEM

Unfortunately, there are no studies on the Gainer Springs Group. However, there are some
studies on the ECSS and the DPLR. This section covers the technical studies done in the area.

2.1. HYDROGEOLOGY OF THE NORTHWEST FLORIDA WATER
MANAGEMENT DISRICT(PRATT ETOAL 1996)

This report integrated local and regional aspects of ground water in the Panhandle of Florida
and create a database of related definitions and descriptions including data that may
significantly influence ground water conditions within the study area. This report describes and
interprets the basic hydrogeologic framework of northwest Florida and correlates the data to
stratigraphy and geologic features.
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2.2. DELINEATION OF THE FLORIDAN AQUIFER ZONE OF
CONTRIBUTION FOR ECONFINA CREEK AND DEER POINT LAKE
(RICHARDS 1997)

This report identifies the area where the Floridan Aquifer flows toward and discharges to
springs alongside of Econfina Creek and Deer Point Lake. The delineation is determined by a
detailed potentiometric surface map utilizing over 130 wells. In addition, a numerical model was
developed to determine the relative importance of the Sand Hill Lakes region as a recharge
area for the Econfina Creek and Deer Point Lake springs.

2.3. ECONFINA CREEK SPRING INVENTORY, WASHINGTON AND
BAY COUNTIES, FL (BARRIOS & CHELETTE, 2004)

This is the first phase of the Florida Springs Initiative to study and preserve the quality of springs
in Florida. FDEP contracted NWFWMD to monitor first magnitude springs with the district. In
addition, NWFWMD was contracted to delineate springsheds and conduct a spring inventory
along Econfina Creek in both Bay and Washington counties. Each spring site visit included
collecting photos, recording GPS location, and measuring spring discharge flow.

2.4. GROUND WATER FLOW PATTERNS IN THE ECONFINA CREEK
SPRINGSHED, WASHINGTON AND BAY COUNTIES, FLORIDA
(DEFOSSET 2004)

In this study, a fluorescent tracer dye was used to study individual springsheds within the
Floridan Aquifer that contribute to Econfina Creek. Two traces were completed and this gave a
better understanding of the flow patterns and flow connections for springsheds in the area.

2.5. REGIONAL WATER SUPPLY PLAN FOR REGION llI: BAY
COUNTY (NWFWMD 2008)

This is a regional water supply plan for Bay County to identify and plan for future water supply
needs. The primary concern is additional alternative water supply sources to help diversify
long-term public water supply sources. In addition, alternative water supply sources could help
drought proof the county and minimize vulnerability of water supply to hurricane storm surges
on Deer Point Lake. This plan identifies an inland Floridan Aquifer well as the primary water
supply source that potential could add an additional 10 million gallons per day to the existing
supply. Determination for source was based on water quality, water resource protection, cost,
and feasibility.

2.6. RECREATION RESOURCE INVENTORY AND EVALUATION OF
THE ECONFINA CREEK (NWFWMD 2000)

This study is in the Econfina Creek Water Management area, which is currently managed as a

Type Il Wildlife Management area to offer a variety of hunting and recreational activities

including canoeing, swimming, fishing, hiking, camping, and horseback riding. The report
inventories the areads natural resoufoceachareand ev al
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In addition, this study indentified factors limiting recreational use, recommended levels of use,
recommended restricted areas for preservation, estimated current and expected future demand
for recreational use, and recommended design and monitoring standards.

2.7. GROUNDWATER MODEL DEVELOPMENT FOR THE
ASSESSMENT OF A NEW WELLFIELD IN BAY COUNTY, FLORIDA
(HYDROGEOLOGIC 2010)

This report addressed alternative water supply inland Floridan Aquifer well field locations based
on previous trace dye study and potentiometric surface map report. The 16 square mile site
area is in the northwestern corner of Bay County. Hydrogeologic properties and site
characteristics were modeled in a groundwater simulation to determine affects of ground water
withdrawals.

UPDATE: Last March, Bay County Board of County Commissions applied for an individual
water permit with NWFWMD. The proposed application will permit Bay County to build an
inland well field facility on 6,282 acres with ten Floridan Aquifer System wells. The facility will
be able to withdrawal 5 million gallons initially with maximum withdrawal rate of 30 million
gallons per day for the facility. The proposed site is just south of Highway 20, just east of
Highway79, north of Highway 388, and west of Highway 77. There are only 13 miles and a 10
feet ridge identified through the potentiometric surface map separating the well field from the
Gainer Springs Group (NWFWMD 2010.)

3. GAINER SPRINGS GROUP RESTORATION PLAN

Gainer Springs Group Restoration is based on adaptive management strategies that respond to
increase impacts from population growth and increase in recreational use of the ECSS. The
vision for the Gainer Springs Group restoration plan is to provide long-term restoration and
protection of the springs, and at the same time provide public access and areas for recreational
use. The Gainer Springs Group restoration plan will address the following:

Protecting water resources including spring pools, spring runs, and creek

Providing recreational use while restoring the ecosystem to an acceptable and healthy
level

Maintain and improve public access

Repair erosion to historic state and control erosion

Control sediment build-up near vents/boils

Protect habitats and wildlife

= =

=a =4 =4 A

Some adaptive management strategies that can be applied to the Gainer Springs Group include
assessing current situations, problem areas, research, actions, resources needed, timeline,
monitoring, and evaluation of benchmarks. Current situations include any documented or
suspected impairments. Documented impairments in the Gainer Springs Group are stormwater
erosion, and impacts from recreational use including littering, trampling vegetation, and
additional erosion problems.

Some suspected impairments caused by recreational use include wildlife harassment, and
habitat destruction.
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The problem areas include sovereign submerged lands and private uplands near Gainer Spring
#2 and Gainer Spring #3. Existing restoration activities started in 1990s with land acquisitions
and repurposing agriculture lands, and added monitoring of discharge flows and water quality in
2001. In addition, a detailed study of water quality for the ECSS occurred from 2001-2006. In
2002-2003, NWFWMD and FDEP met with landowners of the ECSS to establish a working
group to focus on a restoration plan. By 2004, the restoration plan was completed and the plan
included restoring areas near spring vents and adjacent shorelines in the ECSS. In addition,
the plan required continued monitoring of discharge flows on a quarterly basis. In 2007-2008,
NWFWMD focused on permitting and began taking bids for restoration work to completed
around Gainer Spring #2 including restoring private uplands (NWFWMD 2010.) One effort to
control erosion on 270 banpadsite restorationef k€pingnhe publiSpr i ng
off the bluff. This action is supported by the on-site enforcement of no trespassing on private
land by the Bay County Sheriff Department.

In 2000, a survey study was completed for the ECSS to determine areas for protection,
recreational use, and limited recreational use. The study concluded that over 23,800 people
visit the ECSS and Gainer Springs Group via canoe or kayak, and those figures would increase
by 41 to 85% over the next ten years (Pandion System 2000.) With this predicted increase in
recreational use in the ECSS, it is more important to place zones for protection and recreational
use as recommended by Pandion Systems, Inc. In addition, it is important to provide rules and
regulations for using the area before problems began like with the boaters in Silver Glenn
Springs, Florida, where boaters believe they have the right to use the spring all year for free
even at the cost of degradation to the springs and endangering manatees.

Additional restoration activities still needed for the ECSS and Gainer Springs Group to protect
water resources are as listed:

9 Protect water resources via additional land acquisition

1 Protect water resources by banning motorized boats from Econfina Creek and all
tributaries including spring runs.

91 Protect water resources by banning fertilizer and pesticide use in the ECSS contribution
area.

1 Protecting water resources by requiring upgrades to existing septic tanks in the ECSS
contribution area.

91 Protect water resources by fencing, and blocking spring runs and uplands, and restrict
access to Gainer Spring #1 (A-1) and Gainer Spring #3 to protect wildlife, habitats, spring
vents, pools, runs from negative human impacts.

91 Protect water resources by removing sedimentation around spring vents caused by
human impacts.

1 Provide human safety by removing rebar posts and sand bags in and along man-made
spring pool of Gainer Spring #2

91 Provide boardwalk and fencing made of plastic wood composite around shoreline of
Gainer Spring #2 to halt erosion from foot traffic

1 Provide wildlife-proof trash receptacles on boardwalk and other public park designations
located on Econfina Creek to manage litter.

9 Provide educational signs along Econfina Creek and at all spring runs and spring pool
locations including Gainer Springs Group to reduce littering, reduce trespassing on
private land, and reduce damages to spring vents, pools, and shoreline.

ENV 6932K Florida Spring Ecosystems 20



Pamela Brown Gainer Springs Group Restoration Plan Fall 2010

T

Regulate the number of canoes, kayaks, and inner tubes allowed in ECSS on Econfina
Creek, and all accessible spring runs and pools including Gainer Springs #2 to reduce
crowding, trampling, noise, and wildlife harassment.

Provide primitive recreational areas along Econfina Creek with boardwalks and tree
swings for swimming, wading, snorkeling, tubing, and nature observation to discourage
people from trespassing into sensitive spring runs and pools.

Provide primitive parks with boardwalk and canoe/kayak docks, inner tube launch area
with steps into creek, restroom facilities, picnic tables, and trash receptacles for the
public to utilize along creek.

In addition, there is needed research to implement the restoration plan. The research includes
the following studies:

1
T
T
T

T

document of initial biological inventory for the Gainer Springs Group and identify any
aquatic listed or endemic species for spring system and identify any threats to species
apply for the Outstanding Florida Water (OFW) designation

document of existing impairments and level of degradation

survey of septic tanks and residential wells in the ECSS and Gainer Springs Group
contribution area to determine impacts to spring discharge, Floridan Aquifer recharge,
and water quality

Document of restoration efforts to monitor health and effectiveness of restoration plan.

Funding for the restoration portion of the project would cost a total of $112,493.00 as seen in
the breakdown of the restoration cost in table 7 in the appendix.

The monitoring plan for assessing the health of the spring and effectiveness of restoration
includes the following:

T

=a =

Quarterly documentation of water discharge from Gainer Springs Group via NWFWMD
monitoring equipment near State Road 388 just downstream of the Gainer Springs
Group.

Quarterly documentation of water quality near spring vent and in spring runs.

Twice a year documentation of biological monitoring of algae, aquatic plants, benthic
macroinvertebrates, and vertebrate wildlife in spring system.

Biannually documentation of vegetation restoration for submerged aquatic vegetation
(SAV), emerging aquatic vegetation, and upland vegetation. The goal is to achieve 75%
restoration in areas of low to no human impacts and 25% restoration in areas of medium
to low human impacts.

Quarterly documentation of number of people renting canoes/kayaks/inner tubes from
canoe livery.

guarterly documentation of the number of people visiting recreational parks along
Econfina Creek including popular Pitts Springs

guarterly documentation of the amount of litter removed via trash collection and percent
of litter found in creek and springs near Gainer Springs Group

Funding for the monitoring needed for the project over a three-year period would cost a total of
$14,550.00 as seen in the breakdown of the cost in table 8 in the appendix. In addition, a
permanent maintenance expense to empty trash receptacles would be needed. The cost for a
part-time person to collect trash would be $3,117.60 per year based on seasonal work during
the spring and summer months when the recreational use is highest.
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Most of the restoration cost will occur in the first year as construction of each phase is initiated.
A proposed schedule for implementation of the restoration plan can be seen in table 9 in the
appendix.

In conclusion, Gainer Springs Group provides over thirty percent of the total water flow received
by Deer Point Lake Reservoir. Therefore, it is necessary to protect and restore the springs
because of the importance of Deer Point Lake Reservoir as a potable water supply, and
because springs are unique and valuable ecosystems. Protecting these springs can be
accomplished through public education and awareness using signs along the springs and creek;
providing boardwalks and trash receptacles to reduce erosion and restore vegetation and water
guality; and providing zones for swimming, snorkeling, wading, canoeing, fishing, and nature
observation away from spring vents and runs to further reduce erosion and improve water
quality.

As population growth continues in Bay and Washington counties, recreational use of Econfina
Creek and its springs will continue and will most likely increase in the future. Therefore, it is
crucial to make plans to restore and protect these valuable springs now so that they are there in
the future to enjoy. Using an adaptive management approach that includes outreach education,
erosion and water quality management through additional funding sources, the Gainer Springs
Group can be protected and restored for years to come.
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APPENDIX

BACKGROUND

To understand fully the importance of the Gainer Springs Group to the Saint Andrew Bay
watershed ecosystem and the human population of Bay County, this report will look at the two
main watersheds, Econfina Creek and Deer Point Lake, feeding the overall watershed of St.
Andrew Bay.

ECONFINA CREEK

Econfina Creek is the largest creek in the Saint Andrew Bay Watershed basin and the majority
of the creek lies in the Sand Hills and Sand Hill Lakes subregions. It begins with its headwater
in the southwestern portion of Jackson County and flows southwest through the northern tip of
Bay County. Then it heads south through lower Washington county and crosses the county line
back into Bay County before it discharges into the Deer Point Lake Reservoir located in the
center of Bay County just eight miles north of Panama City. Econfina Creek has an average
base flow rate, which is high for Florida as well as the Panhandle. Its base flow rate is 355
million gallons per day or 549 cubic feet per second. The base flow rate results from the high
drainage of water in the deep sand hills that traverses internally through the porous limestone
known as karst topography and discharges endlessly into the creek though clearwater springs
flowing through the Floridan aquifer as seen in figure 7. The result of the high groundwater flow
is a highly effective recharge area. Unfortunately, this recharge area does not filter groundwater
for a long enough period of time to remove all the contaminates from entering the system from
land use. Therefore, it is necessary to acquire surrounding recharge areas around the springs
and lakes, in order to protect and conserve our freshwater resource supplies.
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FIGURE 7. PHOTOGRAPH OF SPRING POOL ALONG ECONFINA CREEK
PROVIDED BY ELIZABETH LEA (JULY 2010.)

Studies have shown there are 11 spring groups with more than 39 vents, including Gainer

Spring, feeding Econfina Creek within a 4.75-mile segment along the middle portion of the

creek. Gainer providesone-t hi rd of the Econfina Creekods -tot al
third comes from the other 10 spring groups.

DEER POINT LAKE

Deer Point Lake (DPL), situated just eight miles north of Panama City, covers 4,572 acres. |t
was originally part of the upper North Bay, which developed over a succession of marine
terraces and wave cut bluffs during the fluctuation of sea level (Richards 1997.) The majority of
the DPL basin lies in the Marianna Lowlands subregion while the southern part lies in the Gulf
Coastal Lowlands subregion. It is a man-made freshwater reservoir overlaying moderately well
drained to excessively well drained soil (NWFWMD 2008.)

Deer Point Lake basin receives on average 600 million gallons per day of freshwater from
Bayou George, Bear Creek, Cedar Creek, Econfina Creek, and their tributaries. After the
completion of the dam in 1961, the original brackish waters of North Bay trapped behind the
dam flushed out over the fixed spillway into North Bay. Currently an average of 519 million
gallons per day of freshwater spills over into North Bay (Ogren and Brusher 1977 sited by
NWFWMD 2008.) The reservoir can completely recycle in just 21 days (NWFWMD 2008.)

Land Use in DPL basin is dominated by upland forest and wetlands (74%) with limited
residential (4%) and recreational (5.7%) around the lake and some agriculture (10%) areas just
northeast of the city of Fountain. The water quality is classified as potable (Class |) water
supplies from source to dam (SWQS 2009), and is protected by the Northwest Florida Water
Management District (NWFWMD.) The water of Deer Point Lake, developed for commercial
and potable water, currently is shared equally between the two uses (Richards 1997.) As a
potable water source, DPL has become the primary drinking water source for most
municipalities in Bay County (NWFWMD 2001.) The majority of the freshwater in the Saint
Andrew Bay Watershed basin comes from stream flow that traverses through Deer Point Lake
basin via Econfina Creek and Bear Creek with fifty-eight percent and thirty-six percent,
respectively (Richards 1997.)

LAND USE- PAST, PRESENT, FUTURE

Most of the counties in the SABE watershed have small populations that do not affect the water
guality of the watershed with the exception of Bay County. Calhoun County, which borders
northeastern Bay County, does not have any significant towns in the watershed and the total
population count in 2008 was 13,617. Gulf County, due south of Calhoun County and borders
southeastern Bay County, has the towns of Port Saint Joe and Mexico Beach in the watershed.
The county population in 2008 was 15,667 with an estimated 3,638 (Census 2009) living in Port
Saint Joe and an estimated 1,033 living in Mexico Beach. Jackson County, due north of
Calhoun County and borders the northern tip of Bay County, does not have any of its eleven
municipalities in the watershed and the total population count in 2008 was 49,656. Walton
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County, which borders the southwestern part of Bay County, does not have any significant
towns in the watershed and it has a total population count of 58,837 as of 2008. Washington
County, due north of Bay County, does not have any of its five municipalities located in the
SABE watershed, and its population count was 23,928 as of 2008. The 2008 population count
for Bay County was 163,946 with seven municipalities and seven unincorporated cities all in the
watershed (Wikipedia 2009 and Census 2009.)

Like most counties in Florida, Bay County is experiencing urban sprawl. Urban sprawl occurs
as cities grow and housing within the city becomes limited. Developers build homes on the
outer perimeters of the city, and families who want a cheaper home away from the congestion of
the inner city move there. As the outer area grows, businesses follow the families to the outer
perimeters of the city and establish gas stations, restaurants, and shopping centers.
Unfortunately, most urban sprawl occurs before a sufficient land use plan is developed. Thus
poor land use occurs in vulnerable areas. In Bay County, a good example is the cities that
developed along the shores of the bay or coastline. Many marshes were filled, many dunes
flattened, and many habitats lost during this development stage. In addition, the development of
cities reduces the tree coverage and increases the air and water pollution as more hard
surfaces cover the urban areas.

I n the past, Bay Coantratedidtie sauth portibntof the aaintycamumd the
bays. Evidence of growth without adequate land use zones can be seen in the cities where
businesses and industries intermingle with residential development. However, Bay County does
have some advantages over many of the counties in the southern part of the state. For one,
water covers over one-third of the county. In addition, it has an advantage of limited available

l and to develop, as St. Joe Paper Co.atefast .
Thus, St. Joe has unintentionally controlled urban sprawl by purchasing all available land in the
1930s to seed furrowed rows with slash pines and leave the pines to grow. Seventy years later,
the slash pine rows evolved into forest as succession of the land lead to continued growth and
an understory developed. Intime, the Bay County residents forgot the lands were privately held
and most saw the land as conserved public land. Nevertheless, all this changed in the 1990s
when St. Joe transitioned from the silviculture industry to land developer. At that time, Panama
City-Bay County International Airport (Airport Authority) came to St. Joe with the idea of moving
the existing encroached airport outebayoStSde.
agreed to explore the idea of relocating the airport and even went so far as to donate 4,000
acres for the new airport. In the meanwhile, St. Joe began developing their one million acres of
land in Florida into residential communities like Watercolors at Seaside with the help of Peter
Rummell, former Disney real estate executive. Inthe decade to follow, many communities were
developed along the coastal lands of Florida. Bay County residents and activist knew that
eventually their conserved forest would be converted into residential communities as well. St.
Joe was aware that the residents of Bay County did not want the land developed and the
residents saw St. Joe as a threat. In order to avoid opposition, St. Joe decided to include the
residents of Bay County, activist, environmentalist, property owners, and government officials in
the planning of the 72,500 acres community. In 2001, Bay County, Airport Authority, and St.
Joe began the process of developing the West Bay Sector Plan for the new airport and
surrounding land through community outreach workshops. The West bay Sector Plan was
completed in 2007 with open-space preservation areas designed as wildlife corridors;
environmental sensitive land around the bay designated as protected land; economic
development zones for residential, commercial, and industrial growth; planned road
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infrastructure and future mass transportation; public facilities including schools, libraries, and
parks; and utilities as seen in Figure 8.

Land Use designations depicted on this map are an expression of the
Goals and Objectives of the Sector Plan and do not alter the underlying
Future Land Use designations until a Detailed Specific Area Plan is adopted. Tl
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FIGURE 8. WEST BAY SECTOR PLAN WITH CONCEPTUAL LAND USE
CATEGORIES INCLUDING TRANSPORTATION AND OTHER FACILITIES.

In November 2007, the Airport Authority broke ground on the airport relocation project in West

Bay (News Herald, Nov. 2, 2007.) Accordingtothe Airpor t Aut hority, AdAthe proje
along, should be completed on time, and should op
the project had problems with excessive rain and erosion. DEP stepped in and fined both the

environmental consultant ($200,000) and the contractor ($250,000) for its lack of site

preparation and stormwater pollution prevention. In September, DEP fined Phoenix, the

contractor, $1.7 million dollars for cutting corners in its Stormwater Pollution Prevention Plan,

which allowed stormwater and sediments to runoff into nearby protected wetlands (News

Herald, Sep. 18, 2009.) Since that time, Gary Kelly, the CEO of Southwest Airlines announced

it would be bringing service to the new airport with eight non-stop flights from four different cities
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(News Herald, Oct. 21, 2009.) The airport and the West Bay Sector Plan are expected to attract
many businesses and opportunities for the Bay County area. In the process, the planned
community should promote growth and urban sprawl development in the SABW.

FIGURE 1. AERIAL IMAGE OF THE ECONFINA CREEK CONSERVATION
AREA WITH INSET SHOWING THE TOPOGRAPHY OF THE GAINER
SPRINGS GROUP (FNAI 2010 AND GOOGLE MAP 2010.)
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FIGURE 6. POTENTIOMETRIC MAP WITH CONTRIBUTION AREA FOR
ECONFINA CREEK SPRINGS INCLUDING GAINER SPRINGS GROUP
GENERATED BY NWFWMD (BARRIOS & CHELETTE 2004.)
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TABLE 4. GAINER SPRINGS GROUP WATER QUALITY ANALYSES
(NWFWMD 2008, SCOTT ET AL 2002, SCOTT ET AL 2004, AND FDEP
2008.)
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