Audio Options

TO USE YOUR COMPUTER'S AUDIO:

When the Webinar begins, you will be connected to audio using
your computer's microphone and speakers (VOIP).

TO USE YOUR TELEPHONE:

If you prefer to use your phone, select "Use Telephone" after
joining the Webinar.




About 1000 Friends of Florida

Founded in 1986, 1000 Friends of Florida is a 501(c)(3)
nonprofit membership organization.

We work to save special places, fight sprawl and build better
communities.

We educate, advocate and negotiate to protect Florida’s high
quality of life.

Our bipartisan board of directors includes advocates and
experts from across the state.

Visit to sign up
for email alerts!

Follow 1000 Friends on



https://www.1000friendsofflorida.org/join-us/?alerts
https://www.1000friendsofflorida.org/join-us/?alerts
https://www.1000friendsofflorida.org/join-us/?alerts
http://www.facebook.com/pages/1000-Friends-of-Florida/114457338622343
https://twitter.com/floridafriends

Dr. John M. DeGrove = UPCOMING FREE WEBINARS:

* October 9 — Landscaping and
Biodiversity: Conserving Biodiversity in
Urban Planning and Development

1924-2012

e November 13 — Transportation
Mobility Systems: An Alternative to
Concurrency in Florida

* December 11 - Florida Greenways and
Trails System Planning

Register Now!


http://www.1000friendsofflorida.org/communications/webinars/
http://www.1000friendsofflorida.org/communications/webinars/

QUESTIONS? THIS WEBINAR:

Your webinar control panel ¢ Approved for 1.5 AICP CM

includes a “Questions” box. for Planners -

Please type any questions * Applied for CLE with Florida
in this box. Bar — approval anticipated
Please refer to the slide in October

number and/or speaker  PowerPoint is available for
when you post your downloading:

guestion.

Please keep your questions ¢ Register for upcoming

succinct! webinars:

Staff will ask the presenters
guestions, as time permits.


http://www.planning.org/cm/search/event.htm?EventID=24448
http://www.1000friendsofflorida.org/
http://www.1000friendsofflorida.org/communications/webinars
http://www.1000friendsofflorida.org/communications/webinars

Presenters




About Jim Stevenson

* Retired as Senior Biologist after
38-year career at the Department
of Environmental Protection

* Chief Biologist for Florida State
Parks System for 20 years

* Coordinated spring basin working
groups for Wakulla Spring and
Ichetucknee Springs for 18 years

e Chaired the Florida Springs Task
Force and directed Governor’s
Florida Springs Initiative

e State of Florida named
“Stevenson Spring” on the
Suwannee River in his honor

e @Governor and Cabinet dedicated
the “Jim Stevenson Resource
Manager of the Year Award,”
given annually



About Robert L.

Knight, Ph.D.

Environmental scientist with
more than 35 years of
professional experience in
Florida.

Founder and president of the
Howard T. Odum Florida Springs
Institute

Adjunct professor in the
Department of Environmental
Engineering Sciences at the
University Florida

Active on restoration efforts at
the following springs: Santa Fe
River, Kings Bay/Crystal River,
Ichetucknee, Rainbow, Wakaulla,
Glen, and Silver Springs



Florida Springs

Natural Gems -- Troubled
Waters
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WEEKEND '99," SILVER GLEN SPRINGS
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60 Year Nitrate Trend in 4 Florida Springs
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/. Nitrogen Sources in Florida
4 source: Mayer, 1995

= Fertilizers

= Animal Waste

- Municipal Sewers













Weeki Wachee Springs
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Population and nitrate
Weeki Wachee Springs
12— =
1
1 Ct
0.8
5
E
o 0.6
2 _
| Z
‘; 0.4
!
@
0.2 = _ 3
ol—Lle - - L oo 0 o
40 50 60 70 80 90
Time (1946-1997)
o USGS s  AGWQMP v Rosenau

S BN N




~e v
.?.rh.bv&. -
—_
ST ITER 7
v e
YTl YA
4

-

y-23/

Q&w’\v’l‘k\ v u.).l(v s

=_ Y e
‘d*fﬁ/nnvl‘ b f.../. c\‘&f' i

R st







{ @f \ i

N\
N~ —_







5, HAMPTON SPRING WATER ~ HAMPTON SPRINGS
bles Hotel | f-mmt(m

1 y I A ' )
fF r o f
l'»’ A\’.'AI.“'I."}A /1' ¥ : \&S5071

FLORIDA










& ey

>

FIGURE

28. General view of recreational developments at Kissengen Springs
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Florida Springs Task Force
Protection Strategies

Spring Basin Work Groups
Education

Land Use Planning

Land Acquisition

Spring Flow Protection
Best Management Practices

Regulations
Monitoring
Research

Spring Management
Endangered Species
Funding




September 18, 2013 1,000 Friends of Florida Webinar

Florida’s Springs Restoration and Protection

Rainbow Springs Case History

Howard T. Odum

Robert L. Knight, Ph.D. z {; ey

INSTITUTE



Florida Springs Location Map

Wakulla

/

Silver
The Floridan Aquifer __—

System historically -
supplied about 10 BGD of
fresh water to Florida’s
1,000+ artesian springs —
the largest springs
concentration in the world!

— Rainbow



Springs Support a Unique Ecology

Florida’s
springs are
essential
habitat for a
diverse and
unique
assemblage
of plants and
wildlife



Springs Provide Economic Benefits

The direct
economic
value of
Florida’s
largest
springs iIs
estimated to
be over
$300,000,000
per year




Springs Are Protected by Law

e Qutstanding Florida
Waters

— The standard is “no
degradation”

— Springs with declining
flows often have:
increasing temperature,
specific conductance, and
nitrate; and decreasing
dissolved oxygen and
water clarity- All
violations of OFW

requirements!
Wes Skiles photo



But, most springs are impaired by algal mats ...

— Kings Bay

— Volusia Blue
— Wekiwa

— Jackson Blue ¥
— Silver Springs i .
— Rainbow

— WeekKki
Wachee

— Fanning
— Manatee
— Wakulla

Silver

— etc
(FDEP) Weeki Wachee Rainbow



Springs Impairments

Synergistic Effects of
Decreasing Flows and

Increasing Nitrate: Ecological Effects

*Increased algal densities

*Declining cover of native Rising Nitrate
plants \itrogen
‘Reduced photosynthetic ~ § - ,m,i"‘ '-
efficiencies b

Low

Flows
*Declining native fish and # o

turtle populations

*Invasions by exotic fish
and wildlife species, etc.



Rainbow Springshed Maximum Extent:
472,000 acres (737 mi?)



Rainbow Springshed 2004 Land Uses:
agriculture (37%), forested (33%), urban (17%)



Rainbow Springshed Aquifer Vulnerability:
>95% is “more” or “most”

Legend
D Rainbow Springshed

D County Boundary

Aquifer Vulnerability

B Less Vunersbie
Winerable

I ' ore Vuinerable

B ' ost uinerabie

Rainbow Spnngshéd
Aquifer Vulnerability Map

0 15,000 30,000
L — 1




Rainbow Springs Problem — Part |

Groundwater resources are
stressed:

— Groundwater consumption is
Increasing

— Groundwater levels are falling

— Spring flows are declining
Residential

Agriculture Golf Courses



Rainbow Springshed Permitted Groundwater
Withdrawals = 50 MGD
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SWFWMD Groundwater Permits

Existing Groundwater
Consumptive Use
Permits:

— Total permits — 22,800

— Estimated 2010
pumping — 965 MGD
= 39% of average
aquifer recharge

— Total allocated
groundwater use —

2,830 MGD = 116% of
local recharge!

Water Management District data



Declining Rainbow Springs Flows (142 MGD)
and Groundwater Elevations (3 ft)
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Rainbow Spring Flows are
Declining

Key Findings:

— Average flow decline at Rainbow
Springs is estimated as 25 percent, well
beyond the range typically recognized
as “significant harm”;

— A large fraction of this flow declines is
resulting from excessive groundwater
uses outside the Rainbow Springshed;

— Regional groundwater pumping will
need to be reduced by about 60% to
restore protective flows at Rainbow
Springs.



Rainbow Springs Problem — Part 2

* GW nitrate nitrogen levels are
Increasing:

— Nitrate contamination is wide-
spread in the Floridan Aquifer

— Springs are sensitive to elevated
nitrate




Florida Groundwater
Nitrate
Concentrations

(2000 - 2004)

Area of Florida:
>0.35 mg/L =30%
>1.0 mg/L=18%




Marion County Groundwater Nitrate




Average NOx-N (mg/L)

>60% of Flori

da’s Springs are Impaired by

°
6. OO Spring ID |Spring ID |Spring ID
Beecher Spring 1 |Fenney Spring 45 |Cedar Head Spring 89 _
Copper Spring 2 |Hornsby Spring 46 Wakulla Tubing D-Tunnel 90 Stats NOX N
|__|Green Cove Spring 3 |Hom Spring 47 |Gum Spring Main 91 Average 0.803
Holton Creek Rise 4 |Cypress Spring 48 |Little River Spring 92 .
Orange Spring 5 |Starbuck Spring 49 |Wakulla Tubing C-Tunnel 93 M n 0 ) 004
Suwannee Springs 6 |Turtle Spring 50 |Double Spring 94 Max 5 . 1 0
5 OO | |Newport Spring 7 |Salt Spring (Hernando) 51 |Jackson Mill Pond Spring 95 r
- Waldo Spring 8 |Hunter Spring 52 |Wakulla Tubing B-Tunnel 96 — ’ °
Warm Mineral Spring 9 |Ellaville Spring 53 |Rainbow Spring #6 97 ’ - D E P S N u m e r I C
Santa Fe Spring (Columbia) 10 |Falmouth Spring 54 [Silver Spring Main 98
Nutall Rise 11 |Alapaha River Rise 55 |Hart Springs 99
Alexander Springs 12 |Wacissa Springs #2 56 |Otter Spring 100 °
Silver Glen Springs 13 |Wakulla Tubing A/K-Tunnel 57 |Bubbling Spring 101
Washington Blue Spring (Choctawhatchee) 14 |Black Spring (Jackson) 58 |Wekiwa Springs 102 N u t r I e n t S t a n d a r d
Steinhatchee River Rise 15 |Wakulla Tubing K-Tunnel 59 |Rainbow Spring #1 103
4_ 00 =T Santa Fe River Rise (Alachua) 16 |Wakulla Tubing A/D-Tunnel 60 | Deleon Spring (Volusia) 104
Welaka Spring 17 |Holmes Blue Spring 61 | Ginnie Spring 105 °
Williford Spring 18 |Jackson Blue Hole Spring 62 |Reception Hall Spring 106 O r N I t ra t e
Juniper Springs 19 |Homosassa #1 63 |Devils Ear Spring (Gilchrist) 107
|| Columbia Spring 20 |Sanlando Springs 64 |Blue Grotto Spring 108
Fern Hammock Springs 21 |Suwanacoochee Spring 65 [Madison Blue Spring 109 (] .
Treehouse Spring 22 |Gator Spring (Hernando) 66 |Rainbow Spring #4 110 N I t ro e n I S
Salt Springs (Marion) 23 |Homosassa #2 67 |Rock Springs 111
3 00 _|_|Crays Rise 24 | Chassahowitzka Spring Main 68 |Mearson Spring 112
- Washington Blue Spring (Econfina) 25 | Citrus Blue Spring 69 | Gilchrist Blue Spring 113
Big Spring (Big Blue Spring) (Jefferson) 26 |Levy Blue Spring 70 [Manatee Spring 114 E t d t b
Morrison Spring 27 [Mission Spring 71 |Sun Springs 115 X p e C e O e
Spring Creek Rise #1 28 |Allen Mill Pond Spring 72 |Telford Spring 116
[ |St. Marks River Rise (Leon) 29 | Chassahowitzka Spring #1 73 |Owens Spring 17
Gainer Spring #1C 30 |Magnolia Spring 74 |Troy Spring 118 _
Spring Creek Rise #2 31 |Homosassa #3 75 |Buckhorn Spring 119 o l I I g
Tarpon Hole Spring 32 |Rock Bluff Springs 76 |Crystal Springs 120 0
2. 00 T |Gainer Spring #3 33 |Bugg Spring 77 |Lafayette Blue Spring 121
Poe Spring 34 |Blue Hole Spring (Columbia) 78 [Running Springs 122
Shepherd Spring 35 | Springboard Spring 79 |Unknown 11365 123
Brunson Landing Spring 36 |Volusia Blue Spring 80 |Lithia Springs Major 124
I—]| Gainer Spring #2 37 | Branford Spring 81 |Hays Spring (Jackson) 125
Ponce De Leon Springs 38 |Siphon Creek Rise 82 [Jackson Blue Spring 126 -
Sulphur Spring (Hillsborough) 39 |Little Springs (Hernando) 83 |Shangri-La Springs 127 ill
Rhodes Spring #1 40 |Weeki Wachee Main Spring 84 |Lafayette Ruth Spring 128
1 . OO ——|Rhodes Spring #2 41 |Ichetucknee Head Spring (Suwannee) 85 [Fanning Springs 129
Rhodes Spring #4 42 |Guaranto Spring 86 |Apopka Spring 130 _
Natural Bridge Spring 43 |Wakulla Spring 87
Beckton Springs 44 |Gadsen Spring 88
000 | ___r.-.nnnnnlI'II'II'Iﬂﬂlﬂﬂﬂﬂl””l”””ll”ﬂﬂm | il LA L

NEAQLDDEDP P RANFIARPRRPPERDIERPSITEARNDADD G PP D>

Spring ID

@Q\Q{b@b@\'{l’\@\’{b@\@‘({'\@




Rainbow Springs Nitrogen Sources

i — )
(Jones et al. 1996) AngCUIture - 95/0



Rainbow Springs Nitrate Concentrations:
2,700% increase since 1920s
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Rainbow Springs Annual Nitrate Loads

Avg. Nitrate-N
) Avg. Flow )
Period Nitrate-N Annual
(cfs)
(mg/L) Load (MT)
1925-1934" 719 0.08 49
1935-1944 708 -- --
1945-1954° 763 0.18 123
1955-1964 709 -- --
1965-1974° 771 0.30 207
1975-1984 693 0.26 161
1985-1994 675 0.69 415
1995-2004 653 0.97 565
2005-2012 587 1.75 917

'Flow is for 1929-1934 with Nitrate-N from 1927

2Only a single Nitrate-N concentration available



Nitrate is the Principal Pollutant
in Rainbow Springs

Key Findings:

— Groundwater feeding Rainbow Springs is
contaminated by nitrate nitrogen derived
principally from fertilizers and human and
animal waste disposal practices;

— Nitrate concentrations in Rainbow Springs
are above levels considered by the State of
Florida to cause nutrient impairment;

— Increased populations of filamentous algae
provide visible evidence of this impairment;

— Nitrogen loading in the Rainbow
Springshed will need to be reduced by
about 82% to meet the water quality
standard.




Rainbow Springs Problem — Part 3

 Recreational uses are
iIncreasing:
— Vegetation trampling
and motor scarring
— 2011-12 human uses:
e Tubers — 84,000

« Kayaks/canoes —
16,500

« Swimmers/divers —
9,000

 Motorboats — 6,600
e Scuba boats — 1,000



Rainbow River 2011 Recreational Use:
more than 334,000 people

60,000

——Rainbow Springs SP

20,000 ] —xp Hole cP

40,000

30,000

20,000
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Transparency (ft)
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Decline in Water Clarity
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Excessive Recreation Causes
Impairment at Rainbow
Springs

Key Findings:

— Motor-boating is the most
damaging recreational use in the
Rainbow River due to prop scarring;

— Crowding of recreational users
results in impacts to submerged
aquatic vegetation;

— Water clarity suffers as a result of
high recreational use;

— Motor size and tubes/kayaks/canoe
use-intensity need to be reduced.



So...What Can Be Done to Protect
Rainbow Springs?




A Water Sustainability Checklist

v" As individuals, we can conserve
water at home and at work

john-Maran photo




A Water Sustainability Checklist

v" As individuals, we can conserve
water at home and at work

v As professionals, we can collect the
data and inform the state’s water
management agencies

john-Maran photo



A Water Sustainability Checklist

v" As individuals, we can conserve
water at home and at work

v As professionals, we can collect the
data and inform the state’s water
management agencies

v As citizens we can contact our
legislators and other government
officials urging them to pass laws
that better protect the Floridan
Aquifer and our springs

‘JohnMﬂrén phdto -.4
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A Water Sustainability Checklist

As individuals, we can conserve
water at home and at work

As professionals, we can collect the
data and inform the state’s water
management agencies

As citizens we can contact our
legislators and other government
officials urging them to pass laws
that better protect the Floridan
Aquifer and our springs

We must do everything in our
power to insure a sustainable
water future - “Springs Eternal —
Florida’s Fragile Fountain of Youth”

-~

‘JohrrMﬂr::\n phdto 7.4



Rainbow Springs Will Heal When We:

* Reduce permitted
groundwater
extractions by 60%;

e Reduce nitrogen
fertilizer use by 82%;

* Limit recreation to
sustainable levels;

* Protect Outstanding
Florida Waters!

Howard T. Odum

~ T‘i FLORIDA
& SPRINGS
INSTITUTE

www floridaspringsinstitute.org



Be Sure to Visit the Florida Museum of Natural
History Springs Eternal Exhibit



WAKULLA SPRINGS
BY JIM STEVENSON
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Wakulla Spring Basin
Working Group

Citizens

City of Tallahassee

Leon County

Wakulla County

Regional Planning Council

Northwest Florida Water
Management District

Dept. of Environmental
Protection

Department of Health

Dept. of Community
Affairs

« Dept. of Transportation
Florida State University

U. S. Geological Survey

U. S. Forest Service
Friends of Wakulla Spring
Florida Wildlife Federation
1000 Friends of Florida

Global Underwater
Explorers

H2H Associates
Tallahassee Democrat
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WAKULLA SPRINGS BASIN
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QUESTIONS? THIS WEBINAR:

Your webinar control panel ¢ Approved for 1.5 AICP CM

includes a “Questions” box. for Planners -

Please type any questions * Applied for CLE with Florida
in this box. Bar — approval anticipated
Please refer to the slide in October

number and/or speaker  PowerPoint is available for
when you post your downloading:

guestion.

Please keep your questions ¢ Register for upcoming

succinct! webinars:

Staff will ask the presenters
guestions, as time permits.


http://www.planning.org/cm/search/event.htm?EventID=24448
http://www.1000friendsofflorida.org/
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