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What a difference a year makes. Last year, 
climate change experts held little sway in 
Tallahassee, sidelined by what some critics 
saw as an intransigent administration.  Since 
then, a confluence of events has helped cata-
pult climate change to the forefront of the 
state’s agenda.  

Insurance companies, still reeling from 
losses caused by the crushing blows of Hur-
ricanes Katrina and Wilma in 2005 and a re-
cord four hurricanes in Florida the previous 
year, have begun pressing for action. Corpo-
rate America also is weighing in. In January, 
the top executives of the nation’s 10 largest 
companies, including Caterpillar, Alcoa, BP, 
Duke Energy, General Electric, Lehman 
Brothers and Pacific Gas & Electric, urged 
Congress and the Bush Administration to 
impose mandatory cuts in greenhouse gas 
emissions, establish a national cap-and-trade 
system, and invest in alternative energy re-

search. 
In February, the Intergovernmental Pan-

el on Climate Change (IPCC) released its 
Fourth Assessment Report, providing over-
whelming evidence that humans are accel-
erating climate change, noting sharp spikes 
in greenhouse gases since the industrial era 
that are unprecedented in more than 10,000 
years. By 2100, the IPCC estimates a 2- to 
10-degree F increase in average global tem-
peratures and a 7- to 23-inch rise in sea lev-
els.  

With more than 1,200 miles of coastline, 
including more than $1 trillion in waterfront 
real estate and irreplaceable shoreside habi-
tat, Florida clearly has a lot to lose in a world 
of rising seas and temperatures. 

Florida’s vulnerability has not been lost on 
the state’s new chief executive.  In July, Gov-
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Florida goes on the oFFensive
• Gov. Charlie Crist 
signed execu-
tive orders in July 
mandating cuts in 
greenhouse gas 
emissions of 80% 
by 2050.

• Utilities will be 
required to produce 
at least  20% of 
their electricity from 
renewable sources 
such as solar 
and wind energy.  
Renewable energy 
sources today pro-
vide less than 2% 
of Florida’s power.

Mandated

The Science Is In
Around the globe and here in Flori-

da, the question mark is being dropped 
from discussions about global warm-
ing. Lingering skepticism was further 
eroded when the United Nations Inter-
governmental Panel on Climate Change 
(IPCC) released its latest report in Feb-
ruary. 

The IPCC calls global warming “un-
equivocal” and “very likely” (more than 
90% probability) the result of human 
activities, chiefly fossil fuel burning and, 
to a lesser but significant extent, land-
use change.

In its Fourth Assessment, the most 
complete climate change science over-
view to date, the IPCC projects more 
drought, more ferocious storms, shrink-
ing glaciers, and rising seas that would 
threaten low-lying coasts from Florida 
to Bangladesh, cities from Shanghai to 
Buenos Aires, and islands across the Pa-
cific. 

Over the last century, average glob-
al temperatures have risen about 1.4 F 
degrees, with most of the observed in-
creases since the mid-20th century “very 
likely” due to the observed increase in 
greenhouse gases including carbon diox-
ide (CO2).

By 2100, temperatures are expected 
to rise 2-10 degrees F if global warming 
pollution continues unabated. 

Similar temperatures changes have 
occurred in the past, but they transpired 
over centuries and millennia instead of 
decades.  According to the IPCC, the 
last time the polar regions were signifi-
cantly warmer than they are now for an 
extended period (about 125,000 years 
ago), polar ice melt led to sea level rise 
of 12 to 18 feet. 

Ice core analysis indicates that atmo-
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Arriving in Florida in 1968 
with a newly minted degree 
in mechanical engineering 
from the University of Texas, 
Dick Eckenrod’s first job in 
Tampa Bay was at Westing-
house’s now-defunct nuclear 
facility just south of the Gandy 
Bridge.

While designing compo-
nents used in nuclear plants 
around the world, Eckenrod 
was entranced by the coastal 

ecosystems at the waterfront 
campus. “It was totally unlike 

anything I’d ever seen in Texas and I just fell in love,” he 
recalls. “I started taking courses in biology and life sciences 
at local junior colleges to get some background, then went 
back to school at Louisiana State University to get an MS in 
marine science.”

Nearly 40 years later, he’ll get a chance to spend more 
time on the bay he loves. Eckenrod is retiring as executive 
director of the Tampa Bay Estuary Program, a post he’s held 
since 1990 when the first President Bush designated Tampa 
Bay as an “estuary of national significance.” 

He leaves with the bay in its best shape in recent memory 
– meeting water clarity goals in all segments for the first time 
since 1975 – but still facing a myriad of challenges as the re-
gion’s population continues to grow.

Stormwater Critical Concern
The bay’s remarkable turnaround, from an estuary over-

whelmed with practically untreated sewage to a sparkling 
gem that has made Tampa Bay the envy of the nation, ac-
tually began before Eckenrod came on board with the 1972 
Wilson-Grizzle Bill that mandated advanced wastewater 
treatment for sewage plants discharging into the bay.

With wastewater under control, it was clear that stormwa-

ter was going to be the biggest issue for the future. “We knew 
we had to ‘hold the line’ on nitrogen loadings so there was no 
net increase even as the region grew.”

The public-private Nitrogen Management Consortium, 
established by the TBEP and composed of both local govern-
ments and key water-dependent industries, has achieved am-
bitious goals, maintaining nitrogen emissions at 1992 levels 
by offsetting anticipated increases of 17 tons per year. Meet-
ing that goal, however, is harder every year. “I’d always been 
concerned that the line would slip someday,” he says.

New regulations now being considered by the state De-
partment of Environmental Protection are likely to make it 
possible to continue to hold nutrients at levels where the bay 
can continue to thrive, he said. “It looks like they’ll require 
that post-development nutrient loadings do not exceed pre-
development loadings.” 

And those pre-development load-
ings, he adds, may actually be based on 
historic rather than current uses, so that 
loadings from citrus groves being trans-
formed into neighborhoods might be 
tracked back to the original scrubland 
or forest. “It would be hard to overstate 
the importance of this regulation,” he 
says.

It’s not as simple as a retention pond 
at the end of every street, but it can be 

done with a “treatment train” that captures stormwater as 
close to the source as possible with low-impact development, 
he says. Current regulations require that 40% of post-devel-
opment nitrogen is removed from stormwater but even that 
less-than-lofty goal isn’t always accomplished. 

Atmospheric Deposition Raises New Questions
Along with stormwater, nitrogen carried in air pollution, 

or atmospheric deposition, poses major challenges for Tampa 

Profile 

Bay Statesman Announces  
Retirement, Plots New Adventures

Dick Eckenrod

Eckenrod
Continued on page 12

“We knew we had 
to ‘hold the line’ on 
nitrogen holdings 
so there was no net 
increase even as the 
region grew.”
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Biologists Find Clue in Mystery of 
‘Lost Years’

Biologists at the University of Florida have 
found a major clue in the long-standing mystery 
about what happens to green sea turtles after 
they crawl out of their sandy nests and vanish 
into the surf, only to reappear several years later 
relatively close to shore.

Analysis of chemical elements ingrained in 
the turtle shells indicates that turtles spend the 
first three to five “lost years” in the open ocean, 
feeding on jellyfish and other creatures as carni-
vores. Only after this period do they move closer 
to shore and switch to a vegetarian diet of sea 
grass – the period in their lives when they have 
long been observed and studied.

“This has been a really intriguing and embar-
rassing problem for sea turtle biologists, be-
cause so many green turtle hatchlings enter the 
ocean, and we haven’t known where they go,” 
said Karen Bjorndal, a professor of zoology and 
director of UF’s Archie Carr Center for Sea Turtle 
Research. “Now, while I can’t go to a map and 
point at the spot, at least we know their habitats 
and diets, and that will show us where to look.” 

The discovery may aid in conservation of 
green turtles — which, like all sea turtles, are 
classified as endangered. “You can’t protect 
something,” said Bjorndal, “if you don’t know 
where it is.”

Longshore Bar Pilot Project Planned
A $560,000 research project coordinated by 

the Tampa Bay Estuary Program seeks to re-
store natural sandbars to areas of the bay where 
they once existed. Scientists hope that re-cre-
ating the sandbars will facilitate the recovery of 
underwater seagrasses vital to the bay’s health 
by buffering wave action that may be preventing 
seagrasses from growing.

Plans call for the installation of four longshore 
bars in various areas of the bay, testing differ-
ent construction techniques. Funding has been 
secured for one bar installation, and grants are 
being sought for the three other experimental 
sandbars. Seagrass will be transplanted once 
the bars are in place, and survival and growth 
rates monitored. 

Historical photos of the bay indicate sand-
bars once were prevalent along the shoreline in 
many areas, but have since disappeared. Scien-
tists speculate that these sandbars helped soft-
en the impacts of waves, allowing seagrasses 
to flourish in the quiet, protected waters behind 
the sandbars. Restoring sandbars in areas vul-
nerable to erosion from ship wakes may allow 
seagrasses to once again colonize these areas.

Robot Enlisted for Red Tide Research 
A robotic air sampler designed to mimic 

the movements of a child six to 12 months old 
will be used to study how young children are 
exposed to red tide as they play on beaches. 
PIPER – which stands for Pre-toddler Inhalable 
Particulate Environmental Robotic – was first 
deployed on Siesta Key in September as part 
of Mote Marine Laboratory’s ongoing studies on 
the effects of red tide.

Children, notes PIPER inventor Dr. Stuart 
Shalat of the Robert Wood Johnson Medical 
School, are typically exposed to higher levels of 
toxic materials at ground level than at a stan-
dard height.  “When children are moving, expo-
sure can be 100 times more,” he adds.

Since 2001, Mote has been working with re-
searchers to investigate the impact that these 
airborne organisms have on people. In the 
three-year study, scientists have been looking 
at how red tide affects two groups of people: 
Healthy lifeguards and volunteers who have 
asthma or chronic pulmonary disease (COPD). 
Now infants have been added to the mix.

 “We’re very excited to have Dr. Shalat come 
on board with this study,” said Dr. Barbara 
Kirkpatrick, manager of Mote’s Environmental 
Health Program. “We’re just now getting a bet-
ter understanding of how red tide toxins affect 
adults with asthma. Dr. Shalat has done work 
looking at how young children’s exposure lev-
els may differ from adults and may affect them 
when they get older. This is a really important 
piece of the red tide puzzle.” 

The beach-bound robots join three autono-
mous underwater vehicles which detect the 
presence of red tide offshore out to about 40 
miles and seven stationary monitors attached to 
buoys from Sarasota south to Charlotte Harbor.

Program Helps Pinellas County  
Residents Conserve Potable Water

A water conservation project funded by the 
Southwest Florida Water Management District 
and Pinellas County is expected to reduce de-
mand and conserve potable water.

The project encourages the use of the surfi-
cial aquifer, Floridan aquifer, and surface water 
from lakes, ponds, rivers and streams for non-
potable applications, such as lawn irrigation. 
Residents who live in portions of the county’s 
potable service area that will not be receiving 

reclaimed water service are eligible to receive 
a rebate of up to $300 for installing a well or 
pump. Up to 500 residents who meet the pro-
gram requirements may participate. 

As part of the program, participants must 
agree to random metering by the county and 
cannot use potable water for irrigation while 
they are participating in the program.

Eligible residents interested in participating in 
the project can learn more by visiting the Pinel-
las County web site at www.pinellascounty.org/
utilities/rebate-aws.htm or by contacting the Al-
ternate Water Sources Rebate Program at 727-
464-3688.

New Staff Named at Pier Aquarium
Linda J. McAllister, CFRE, was named devel-

opment director and will be 
responsible for fundraising, 
membership and volunteers. 
McAllister, who has 26 years 
of development experience, 
was curator of advancement 
at the Florida Air Museum at 
Sun ‘n Fun Fly-In, Lakeland 
for four years and has held 
senior fundraising jobs at 
The Florida Aquarium and 

Moffitt Cancer Research Center. 
Erica L. Moulton was named education and 

public programs director and 
will be responsible for the 
development of educational 
programing and supervi-
sion of the marine education 
staff. Moulton was a pro-
gram biologist for 10 years 
at Hillsborough Community 
College where she designed, 
developed, and implement-
ed continuing education and 

non-credit environmental education courses. 
She also has worked for The Florida Aquarium, 
Florida Department of Environmental Protection 
and Mote Marine Laboratory. 

Emily Stehle, APR, was promoted to PR/
marketing director and will 
be responsible for public re-
lations and marketing func-
tions of the aquarium. Stehle 
has more than 30 years of 
diverse experience in jour-
nalism and public relations 
and had been working part-
time at the aquarium since 
2005.

Sarasota Bay Video Premiers
“Sarasota Bay: Celebrating Our Water Heri-

tage,” a video promoting the region’s natural 
and cultural assets, will make its premier in No-
vember featuring interviews with people who’ve 
helped protect the bay.

Interviews with County Commissioner Jon 
Thaxton, Southwest Florida Water Management 
District Governing Board Member Pat Glass 
(who also is a former county commissioner and 
a founding member of the Sarasota Bay, Tampa 
Bay and Charlotte Harbor National Estuaries 
Programs) and Tom Dabney, chair of the South-
west Florida Water Management District’s Gov-
erning Board Regulation Committee are high-
lighted. They are joined by Charlie Hunsicker, 
Manatee County director of lands management, 
Jono Miller, co-director of environmental stud-
ies at New College, Dr. Ernie Estevez, director of 
the Center for Coastal Ecology at Mote Marine 
Lab, Jack Merriam, Sarasota County water re-
source manager, and the Sarasota Bay Estuary 
Program staff.

The video was produced by Caroline McKe-
on, president and founder of Florida Journeys 
Communications, which was recently named as 
agency of record for the Sarasota Bay Estuary 
Program. 

“SBEP not only focuses on water quality and 
enhancing the assets of the entire watershed, 
but also fully recognizes the impact of Sarasota 
Bay as the economic engine of our area,” she 
said. “A ‘healthy Sarasota Bay equals a healthy 
economy’ is one of the driving themes we will 
develop and promote.”Linda J. McAllister

Erica L. Moulton

Emily Stehle

Tampa Bay
is Getting Better.

You cAn help.
Buy a Tampa Bay Estuary tag and help 
keep Tampa Bay on the road to recovery. 
They’re available year-round in your local 
tax collector’s office or request a Tampa 
Bay Estuary tag with your annual renewal.

The cost is $27 for the first year and 
$17 after that – with $15 going directly 
to projects that benefit the estu-
ary, including the publication of Bay 
Soundings.

A message from the Tampa Bay Estuary Program 
and the Tampa Bay Regional Planning Council‘s 
Agency on Bay Management.

Original artwork by Russ Sirmons
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a Conversation with 
dr. Meg lowMan

 

Q:  Are greenhouse gases increasing?
A: Concentrations of carbon dioxide, or CO2, 
(the predominant greenhouse gas) have in-
creased from 280 parts-per-million (ppm) to 
383 ppm over the last 150 years. Evidence sug-
gests that the recent increase in greenhouse 
gases that is continuing and even accelerating 
today is the direct result of human activities. 
To compound the issue, CO2  stays in the air 
for several decades or even centuries. Meth-
ane and nitrous oxide, two other important 
greenhouse gases, have also showed marked 
increases over the same timeframe. Further-
more, ancient bubbles of air preserved in 
polar ice tell us that today’s level of CO2 is 
remarkably higher than anything observed 
in the last 650,000 years, and probably much 
earlier. Many point out that the planet has 
experienced fluctuations in greenhouse gases 
in the distant past. However, these changes 
tend to occur over thousands of years.  The 
question is: will organisms and ecosystems, 
and communities be able to adapt to the rapid 
changes occurring today?   

Water vapor, although not man-made, is 
sometimes thought of as a greenhouse gas be-
cause it traps heat in the same way as CO2. 
In fact, water in our atmosphere has a much 
more powerful effect on global warming than 
anything else. Many skeptics use this fact 
to refute the urgency of rising CO2, claim-
ing that water-vapor has been neglected by 
scientists and policy makers while the less-
consequential CO2 takes the spotlight. How-
ever, the truth is that experts are well aware of 
water-vapor’s warming potential and it forms 
the basis of any legitimate theory or model 
of the Earth’s climate. Here’s how it works: 
CO2 and water vapor are tied together in a 
feedback cycle that drives global warming. 
Since water rains out of the atmosphere in a 
matter of days, the amount of water in our 
atmosphere contributing to warming is re-
ally dependent on temperature. When the 
Earth’s temperature rises, more water will 
evaporate into the atmosphere where it can 
trap additional heat. So, while the additional 
input of CO2 may only produce small warm-

ing potential at first, it adds more water to the 
atmosphere that leads to further warming. 
Even a small temperature increase from CO2 
can provide the initial change leading to more 
water evaporation, and in turn, a much larger 
heat-trapping effect.

Q: Is the climate warming at an unprecedented 
rate, and can observed changes be explained by 
natural variation alone?
A: The Earth’s climate has always experienced 
large natural changes throughout history. 
Like CO2, ice records give us thousands of 
years of precise temperature data that show 

how Earth’s climate swings back and forth 
between ice ages and warm periods like to-
day. Many factors may contribute to these 
changes including variations in the Earth’s 
orbit around the sun, dust particles in the at-
mosphere and greenhouse gases. Sometimes 
it might be a combination of these factors. 
The biggest challenge for climatologists is 
to discover how and why these factors cause 
shifts and variations in the earth’s climate. 
Temperature records have shown that the 
Earth’s climate was in a relatively stable warm 
period for the last few millennia. However, 
temperatures have begun to increase over 
the last century, exceeding the normal fluc-
tuations of this relatively stable period. The 

most consistent, plausible explanation to ac-
count for this anomalous recent warming is 
the increase of greenhouse gases. Scientists 
have investigated alternative causes for recent 
warming, such as increased solar output, but 
studies consistently show that solar variation 
and other factors only account for a small ef-
fect on the Earth’s climate, with greenhouse 
gases being the largest contributor. To say 
that today’s climate warming is unprecedent-
ed is a little misleading because the Earth may 
have been warmer than this in the past and 
may have experienced relatively rapid warm-
ing events. However, it is very likely that the 
recent warming is unprecedented during the 
existence of human civilization. Furthermore, 
the warming events of the past have only oc-
curred in response to natural climate varia-
tions, but today’s warming is in response to 
CO2 levels that exceed natural variability. 
Humanity is unwittingly conducting a global 
experiment on the planet by raising CO2 lev-
els in its atmosphere. The consequences of 
this experiment have already begun to change 
life as we know it, in ways never before seen 
in human history. 

Q: Are we seeing early signs of warming  
in Florida?
A: Climate change is a global event and its lo-
cal effects can be hard to predict. However 
some consequences of these global changes 
already appear to be evident in Florida.  Pro-
fessor Jack Putz at the University of Florida 
has measured dieback of coastal palm trees 
which seem to be linked to tidal flooding and 
salinity induced by sea level rise. Changing 
global weather patterns and temperatures 
have almost certainly magnified the large-
scale droughts and fires that have domi-
nated Florida news in the last decade. Some 
evidence shows that coral bleaching, algal 
blooms, dead zones, and other marine events 
could be associated with warming waters and 
storm activities. Perhaps even more insidious 
is the predicted increase in tropical disease 
vectors, insect pests, invasive species, and 
other ecological changes that are difficult to 
measure in their early stages. 

Q:  Can we expect more frequent and intense 
hurricanes and storms?
A: Changes in the frequency of tropical cy-
clones (hurricanes) are unclear and still under 
heavy discussion in the scientific community. 
Multi-decadal climate cycles like “El Niño” 
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[Climate Change & Florida’s Future]
Feeling The Heat

Energy from the sun drives the earth’s weather and climate. Atmospheric greenhouse 
gases (water vapor, carbon dioxide, methane and nitrous oxides) trap some of the energy 
from the sun, creating a natural “greenhouse effect.”  Without this effect, the planet would be 
too cold to support life as we know it.  Instead, the earth’s average  temperature remains a 
more hospitable 60° F.  However, problems arise when the heat-trapping greenhouse effect is 
accelerated by human-generated emissions of greenhouse gases as it is today.

Since the pre-industrial era, atmospheric concentrations of carbon dioxide have in-
creased about 35%, methane concentrations have more than doubled, and nitrous oxides 
have risen by about 15%. 

Global warming would do more than add a few degrees to today’s average tempera-
tures.  Cold spells would still occur in winter, but heat waves would be more common.  Some 
places would be drier, others wetter.  Perhaps more important, severe weather, including 
tropical storms and hurricanes, is expected to intensify, with precipitation coming in short, 
intense bursts resulting in higher storm surges and more flooding. Sea levels will be higher 
than without global warming, although actual changes will vary from place to place because 
coastal lands are themselves sinking or rising.

Source: EPA
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often obscure long-term changes in weather 
patterns from the normal fluctuations. Many 
uncertainties still exist with regard to weather 
patterns, especially untangling global and re-
gional effects, but it is becoming increasingly 
apparent that recent events are beginning to 
exceed the natural variations even for multi-
decadal cycles. 

Despite uncertainties in frequency, how-
ever, we are more likely than not to see in-
creases in future storm intensity resulting 
from two major effects of climate change: 
warmer oceans and more moisture in the 
atmosphere. This increase brings up impor-
tant economic considerations for Floridians 
including beach renourishment, growth 
management, tourism, real estate values and 
home insurance. 

Q: Can we project how sea levels will rise  
in Florida?
A: Geoscientists have produced models for 
sea level rise with estimates ranging from 
about 1-3 feet by the end of the century. Since 
Florida is in a low-lying area, even a small 
rise could significantly increase the damage 
from storm surge. Everyone remembers the 
pictures of flooding in New Orleans, another 
low-lying area, after Katrina. Had the ini-
tial water level been any higher, the damage 
would have been even more catastrophic. 
To make matters worse, the model predic-
tions often represent conservative estimates 
since there are many uncertainties in the 
future changes of melting ice-sheets. Time 
after time, predictions have been shown to 
underestimate the rate of ice melting in the 
Arctic. Such was the case with the once-fro-
zen Northwest Passage, which opened for the 
first time in September 2007. When I heard 
the news, I was devastated and called my hus-
band to report the tragedy. He was attend-
ing the Florida/Tennessee football game and 
couldn’t hear me above the 90,000 screaming 
fans. Ironically, as Florida rejoiced over its 
football victory, a largely overlooked ice-melt 
event took place that may put our children’s 
heritage at risk.

Q:  What are the consequences for Florida’s 
coastal zones?
A: Florida will likely lose significant amounts 
of tidal marshes, seagrass beds, mangroves 
and other ecosystems that rely on a narrow 
band of delicate conditions for survival. Un-
fortunately there will be no possibility for the 

salt marshes to retreat inland, since much all 
of that area is occupied by development. If 
these coastal ecosystems are lost, shore bird 
and fish habitats will decline. And without 
natural storms buffers, coastal real estate 
will be greatly exposed to hurricane damage. 
Along with rising storm surges, the ability to 
renourish beaches will become more costly, 
and the real estate and tourism markets could 
suffer. 

Q: How can Florida adapt and lead the way in 
addressing climate change?

A: First and foremost, Florida can minimize 
and mitigate its impact on greenhouse gas 
emissions.  Recent actions by the governor 
— who has committed to develop a com-
prehensive greenhouse gas inventory and 
signed executive orders this summer calling 

for substantial reductions in greenhouse gases 
– represent giant steps in the right direction. 
Local governments should follow suit by es-
tablishing their own emissions targets and re-
ductions. We need scientists and economists 
sitting at the table with regional government 
and business leaders to offer their advice in 
planning Florida’s future. And we should use 
this knowledge to adopt responsible land-use 
strategies that limit suburban sprawl and eco-
system degradation while improving trans-
portation efficiency. On the energy front, 
we must conserve, promote energy-efficient 
technologies, and develop renewable energy 
sources – and create the incentives needed 
to spur broader utilization and economies of 
scale.  

Florida also should develop a carbon se-
questration plan, which would calculate the 
value of carbon storage in different vegeta-
tion types and land uses. For example, or-
ange groves have a different carbon storage 
capacity from oak hammocks and turf grass. 
Developers need to understand these new 
land-use valuations (in terms of carbon stor-
age per acre) and leverage it against carbon 
emissions. There are significant opportuni-
ties for economic development through land 
management for carbon mitigation and par-
ticipation in carbon markets.    

Secondly, Florida can begin to make 
changes in anticipation of the changes we can 
no longer prevent. This can be accomplished 
by limiting coastal development in high-risk 
areas; protecting natural storm buffers such 
as beaches, mangroves and wetlands, then ed-
ucating the public about their value; and de-
veloping robust regional sea level rise models 
to inform future planning and development. 
Additionally, we must insure that regional 
governments are collecting ecological, as well 
as economic data, so that we can  monitor 
environmental change and adapt as changes 
are measured. We also need a mechanism 
for statewide public education, something 
I call Climate Change 101 – a short course 
for policy-makers, environmental managers, 
teachers and then the public (in that order) 
to brief them on the key science behind cli-
mate change, and methods of adaptation and 
mitigation. 

Finally, we must elect government offi-
cials who have solid action plans, not just pay 
vague lip service to the issues. 

—Compiled by Dr. Meg Lowman, Professor of 
Biology and Environmental Studies, New College 
of Florida, and Edward Burgess, Research Fellow 
for Environmental Defense, NYC.

summer 2002

summer 2002

[Climate Change & Florida’s Future]
Feeling The Heat

Dr. Meg Lowman is the director of environmental initiatives at New College, the premier 
honors college for the State of Florida, with professorships in biology and environmental stud-
ies. Lowman is actively building a new department of environmental studies to focus on con-
servation outreach for students, create a subtropical field station for regional universities, and 
conduct conservation biology research in tropical ecosystems. Her expertise involves canopy 
ecology, particularly plant-insect relationships, and spans over 25 years in Australia, Peru, Af-
rica, the Americas and the South Pacific. She has authored over 95 peer-reviewed publications 
and three books. Her latest book, Life in the Treetops, received a cover review in the New York 
Times Sunday Book Review. Another recent book, It’s a Jungle Up There, was co-authored 
with her son, Edward Burgess.

She recently delivered a presentation on climate change to Florida leaders as part of Con-
versations on Climate Change, a series of Cabinet workshops exploring how Florida’s economy 
could be affected by climate changes and our state’s opportunities to expand renewable 
energy sources (www.floridaclimatechange.com). 

Before joining New College, Lowman served first as Director of Research and Conserva-
tion and then Chief Executive Officer of Selby Botanical Gardens, an institution that special-
izes in tropical plants, especially epiphytes.  Prior to joining Selby, Lowman was a professor in 
Biology and Environmental Studies at Williams College, Massachusetts where she pioneered 
temperate forest canopy research and built the first canopy walkway in North America. Working 
in Australia on forest ecology, she was instrumental in determining the causes of the eucalypt 
dieback syndrome that destroyed millions of trees in rural Australia, assisted with conservation 
programs for tree regeneration, and ran a successful ecotourism business in the outback. 

For more information, visit www.canopymeg.com
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summer 2002

summer 2002

[Climate Change & Florida’s Future]
Feeling The Heat

ernor Charlie Crist capped a two-day summit 
on climate change by mandating reductions 
in greenhouse gas emissions that are among 
the most ambitious in the nation.   The ex-
ecutive orders aim to reduce greenhouse gas 
– or GHG – emissions to 2000 levels by 2017, 
to 1990 levels by 2025, and by 80% of 1990 
levels by 2050.  Also underway is rulemaking 
that will require state utilities to produce at 
least 20% of their electricity from renewable 
sources, with a strong focus on solar and wind 
energy.  About 2% of Florida’s power comes 
from renewable sources today.

“We agree that now is the time to start” 
increasing the use of renewable energies, 
says Mel Klein, external affairs manager for 
FP&L in Manatee County, while noting the 
strides already taken by the utility and com-
munity to combat NOx pollution and clean 
up Tampa Bay.

“We’re on the bridge between fossil fuel 
technology and new technologies that will 
replace fossil fuels as we move through this 
century,” Klein adds.

Leadership by Example
Alongside steep cuts in GHGs, Crist also 

announced plans to change the way Florida, 
the state’s largest employer with more than 
114,000 employees and 16.8 million square 
feet of office space, manages its own. Crist 

has mandated that all state agencies adopt the 
U.S. Green Building Council’s Leadership in 
Energy and Environmental Design (LEED®) 
green building standards for all new build-
ings, and pursue LEED standards for existing 
buildings where economically feasible.  State 
agencies also are directed to purchase fuel-
efficient vehicles, and maintain existing fleets 
to reduce fuel consumption.

Environmentalists lauded the governor’s 

actions and remain cautiously optimistic. 
“The fact that Governor Crist has directed 
the utility commission to undertake rulemak-
ing to establish renewable energy standards 
for Florida goes a 
long way toward 
moving the state 
into a leadership 
position,” says 
Steve Smith, ex-
ecutive director 
of the Southern Alliance for Clean Energy.  
However, Smith is quick to add that the gov-
ernor’s resolve will be repeatedly tested as the 
fast-growing state clamors for more energy.

Finding solutions and weaning the state 
from its dependence on coal-burning power 
plants, a chief source of heat-trapping carbon 
dioxide emissions, won’t be easy or cheap.  
Thus far, Flori-
da’s investments 
in solar and wind 
energy research 
have been min-
iscule. Coal re-
mains cheap and 
plentiful.  Natural 
gas is limited and 
expensive, and nuclear power plants can take 
a decade to bring online. 

Still, business as usual will be far more cost-
ly, argues Smith, who says maximizing energy 
efficiency is the fastest and most inexpensive 
method of reducing harmful emissions. 

So far, the winds of change appear to be 
blowing toward clearer skies. This summer, 
plans for two coal plants were scuttled amid 
concerns over greenhouse gas emissions.  
Most recently, in early October, Tampa Elec-
tric Company abandoned plans to build a 630-
megawatt “clean coal” power plant in Polk 
County. While emissions from the proposed 
coal-gasification plant would have been half 
that of a conventional coal plant, Polk Six still 
would have emitted about 4.1 million tons of 
carbon dioxide a year.  

Experts have hailed coal-gasification as 
a promising platform for capturing carbon 
from coal and storing it deep underground. 
But the technology is expensive and untested 
in Florida.  

FP&L Announces World’s Largest Solar Plant
In September, Florida Power & Light 

Company announced plans to build the 
world’s largest solar plant in Florida.  Plans 
for the 300-megawatt plant at an undisclosed 
Florida location, and a 200-megawatt sister 
facility likely be in the California desert, are 
part of a $2.4 billion FP&L investment pack-
age aimed at increasing U.S. solar energy 
output and scaling back CO2 emissions. 

According to 
the Florida Solar 
Energy Center in 
Cocoa, 300 mega-
watts is equal to 
about 1% of the 
state’s energy out-

put.  That’s roughly one-sixth the size of the 
FP&L-proposed coal plant rejected by the 
Public Service Commission in August.  Com-
pany officials stress that the solar plant will 
not replace the need for conventional power 
plants. 

Solar thermal plants generate electricity 
by capturing heat from the sun’s rays to boil 

water into steam, 
which drives con-
ventional turbine 
generators. 

Company of-
ficials say the new 
facility will offset 
nearly 11 million 
tons of CO2 emis-

sions over a 20-year period. As a first step, 
FP&L expects to construct a 10-megawatt 
project, then scale up to a 300-megawatt fa-
cility after ground-testing the technology and 
obtaining regulatory approvals. 

Feeling The Heat
Continued from page 1

$1,000,000,000*
* Estimated dollar value of Florida’s coastal real estate holdings

Photos courtesy Office of the Governor 

Gov. Crist and the Sundance Kid
Pictured right to left, Florida Gov. Charlie Crist with Robert Redford and Salt Lake City Utah Mayor 
Rocky Rodriguez at the Mayors Climate Summit at Sundance, Utah in September.

Gov. Crist and California Gov. Arnold Schwarzenegger at the 2007 Florida Summit on Climate Change.

“I am persuaded that global climate change 
is one of the most important issues that we 
will face this century.”

 — Gov. Charlie Crist
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summer 2002

summer 2002

Summer 2006
The U.S. Conference of Mayors unanimously approves 
a resolution calling for the energy reduction of all new 
and renovated buildings to half the national average 
for that building type, with increased reductions of 
10% every five years so that all buildings designed 
by the year 2030 will be carbon neutral.  Santa Fe, 
NM becomes the nation’s first city, and Sarasota, 
FL, the first county, to adopt The 2030 Challenge.   

January 2006  
The non-partisan advocacy group Architecture 
2030 issues The 2030 Challenge, a global 
initiative calling for all new buildings and major 
renovations to reduce their fossil-fuel GHG-
emitting consumption by 50% by 2010, and 
that all new buildings be ‘carbon neutral’ by 
2030, meaning that they will use no fossil fuel 
energy.

2000 
The U.S. Green Building Council releases 
its Leadership in Energy and Environmen-
tal Design (LEED®) Green Building Rating 
System. Since then, LEED has become 
the nationally accepted benchmark for 
the design, construction, and opera-
tion of high-performance buildings.  
Developers achieve certification by 
shooting for points in five key catego-
ries: site development, water savings, 
energy efficiency, materials selection 
and indoor environmental quality.  
The average LEED-certified building 
uses 32% less electricity. 

Buildings accoount for nearly  

39%
 
of CO2 emissions in the US

    

July 2007
Florida Governor Charlie Crist convenes the Florida Climate Change Summit in Mi-
ami, July 12-13, to explore opportunities for advancing the global climate change 
agenda and adopting specific action plans. “I am persuaded that global climate 
change is one of the most important issues that we will face this century,” said 
Crist.  “With almost 1,200 miles of coastline and the majority of our citizens 
living near that coastline, Florida is more vulnerable to rising ocean levels and 
violent weather than any other state.”  Crist capped the conference by sign-
ing a series of executive orders outlining steps to reduce greenhouse gas 
emissions in Florida to 2000 levels by 2017 and by 80% of 1990 levels 
by 2050, while implementing policy changes that will boost clean energy 
development.  State agencies are directed to adopt LEED® green build-
ing standards for all new buildings, and pursue similar standards for 
existing buildings where economically feasible. Reducing our Carbon Footprint

s debate shifts from whether global warming is real to how 
to cut heat-trapping greenhouse gas emissions, people 

are quick to point a finger at the usual suspects:  indus-
trial smokestacks and gas-guzzling SUVs.  But these 

sources alone, while significant, pale in comparison 
to the carbon footprint of buildings, which account 

for nearly 39% *of CO2 emissions in the U.S. – more than either 
the transportation or industrial sectors. Buildings and their con-
struction consume 70% of the electricity generated in the U.S.  

Turning down the global thermostat will require changes in the 
way buildings and developments are designed, constructed and 
operated.  While Florida has lagged behind the national green 
building curve, the tide is turning. Water supply woes, energy 
costs and environmental concerns are driving green building into 
the mainstream. Add to that the bold agenda set forth this summer 
by Governor Crist – whose July Climate Change Summit con-
cluded with executive orders mandating cuts in greenhouse gas 
emissions that are among the most ambitious of the 20 states that 
have adopted legal limits on global warming pollution – and the 
shift from debate to response becomes all the more evident.  How 
can cities cool their concrete urban cores?  Bay Soundings explores 
the options and opportunities inside this special section.

 
* According to the  U.S. Energy Information Administration, buildings gener-

ate 38.7% of Co2 emissions [Emissions of Greenhouse Gases in the U.S. 2005]

A

THE CAMPAIgN HEATS UP
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Rx for Hot Cities

In Houston, the city’s “Cool Houston” 
plan calls for the widespread use of cool-
paving technologies for new and existing 
parking areas, new streets and road resurfac-
ing; cool-roofing materials on all flat roofs; 
and 10 million new trees in 10 years through 
public-private partnerships, combined with 
vastly improved conservation 
efforts.

In Chicago, vegetated 
“green roofs” are sprouting 
atop inner-city buildings in 
impressive numbers, thanks 
to attractive incentives includ-
ing fast-track permitting for 
developers who install them.  
While green roofs cost more 
than their conventional coun-
terparts, their documented 
advantages – energy savings, 
cooler and cleaner surround-
ing air, and reduced runoff – 
benefit the public as much as 
building owners.

In Miami-Dade, a business 
that won a county-sponsored 
free roof-whitening contest 
saw a $100 drop in its energy 
bill the first month after its roof was light-
ened. An educational message applied to the 
new cool roof is now seen by 95,000 Metro-
rail riders each month. 

Cool roofs 
So-called “cool roofs” have two important 

surface properties – a high solar reflectance, 
or albedo, and high thermal emittance, the 
ability to radiate energy away from the sur-
face after it is absorbed. Most cool roof appli-
cations have a smooth, bright white surface to 
reflect heat, reduce heat transfer to the build-
ing interior, and save on air conditioning. 

Conventional dark-colored tar-and-gravel 
roofs – which still account for over 90% of 
the roofs in the U.S. – have low reflectance 
and high thermal emittance, reaching mid-
day summer temperatures of 150 to 190 de-
grees F. 

By contrast, cool roofs with high reflec-
tance and emittance remain up to 70 degrees 
F cooler than traditional roofs during peak 
summer months.  

Associated energy and cost savings can be 
substantial. A Department of Energy analysis 
of estimated savings for 11 metropolitan areas 
suggests that Miami could save $20 million 
per year on energy costs alone by converting 
to light-colored rooftops. 

From her 21st-story office at County 

Center in downtown Tampa, Hillsborough 
County Architectural Services Manager Swati 
Bose surveys a sea of mostly tar and gravel 
rooftops. But things are beginning to lighten 
up.

“We routinely do white roofs now,” says 
Bose, pointing to workers completing a 

new roof on the old county 
courthouse and the large 
white roof capping the Tam-
pa convention center.  At 
the courthouse, the county 
is replacing a black tar roof 
with a modified bitumen, 
or “built-up” roof, adding a 
white top layer. 

Bose, whose office super-
vises the design of high-rise 
county buildings, watches 
the bottom line, mindful that 
every taxpayer penny counts.  
“Whatever we do has to be 
practical – there has to be a 
payback,” she says.

For Hillsborough Coun-
ty’s 22 downtown buildings, 
last year’s energy bill topped 
$3.4 million.  Even a 10% 

reduction in energy use achieved through 
greater building efficiencies would produce 
significant savings.

Rooftops are important, says Bose, but 
their footprint in a downtown such as Tampa’s 
is relatively small against the larger hardscape 
of the buildings themselves and the pavement 
surrounding them.

“It’s important to consider the entire 
building envelope,” says Bose, ticking off a 
half-dozen or so energy-smart cool city strat-
egies, including:
• lighter roofs and lighter building envelopes
• higher glass reflectiveness
• more ground cover
• and, most important of all, in her estima-

tion, less impervious pavement.
Bose points to sidewalk width require-

ments as an example, an issue that generates 
heated debate.  A quick Google search of side-
walk width requirements turned up 716,000 
results, including a plethora of “Citizen Joe 
and Jane” blogs.

“Think about it, if we could reduce side-
walk size from 6 feet to 4, that could incre-
mentally have a huge effect on the urban en-
vironment,” she notes. For overflow parking, 
she adds, cities could encourage parking on 
turf grass or other porous surfacing material. 

“We’ve gotten into the habit of huge drive-
ways, wide roads, big parking lots,” she says.

Stand on an asphalt road or rooftop in 
downtown Tampa on a sweltering summer’s 
day and you can feel the urban heat island ef-
fect.  On hot summer days, cities can be 6 to 
8 degrees hotter than their suburban coun-
terparts.

That’s because paved and dark-colored 
surfaces absorb, rather than reflect, the sun’s 
heat, causing surface and ambient air tem-
peratures to rise. 

And heat isn’t the only problem. Hotter 
air in cities increases smog-producing ozone, 

prolongs and intensifies heat waves, and in-
creases demand for electricity to cool build-
ings, which, in turn, amplifies climate change 
through the burning of fossil fuels.

Turning down the heat is relatively easy, 
with planning and changes that can be incor-
porated in new construction and redevelop-
ment, and promoted through building incen-
tives.

Think cool roofs, cool paving, trees, trees 
and more shade trees. Cities across the U.S. 
are getting the message.

Cool roofs on display:  Pictured top, left and right, the Dunedin Community Center, which recently 
achieved U.S. Green Building Council LEED-Silver certification; a 1,200-square-foot green roof dem-
onstration project at the University of Central Florida: and the new Hillsborough County Courthouse
(background, bottom right) and re-roofing of the old county courthouse (foreground).   

Paved paradise
“We need to change the mindset 
enshrined in our land development 
codes that everything has to be 
built to peak capacity. If we used 
more pervious paving material and 
built parking lots for average traffic 
flow — instead of designing for the 
holiday peak — we could dramatically 
improve our urban environments.” 

— Elie Araj,
Applied Sciences
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“It’s such a no-brainer,” says Josh Bom-
stein, business manager for Creative Con-
tractors in Clearwater. “There are so many 
little things you can do to make buildings and 
sites more energy and cost-efficient.”

Creative Contractors builds a lot of white 
roofs nowadays, both single-ply and modified 
bitumen.  The company’s latest crowning 
achievement is the white-capped Dunedin 
Community Center, which recently won U.S. 
Green Building Council LEED® certification 
in recognition of its comprehensive sustain-
able features. Designed by Collman&Karskey 
Architects, modeling analyses indicate that 
the building will be about 30% more energy-
efficient than standard code, with associated 
savings of $28,000 per year.  

And that’s just energy savings, notes Bom-
stein. The figure does not include cost sav-
ings associated with water-efficiency.   

Paved paradise
Elie Araj has been preaching against the 

super-size mentality all too prevalent in some 
engineering quarters and local building codes 
since his days as manager of Hillsborough 
County’s stormwater engineering section.

“We overdesign buildings and parking 
lots,” says Araj, president of Applied Sci-
ences, a civil and environmental engineering 
firm specializing in water management and 
sustainable site development.

“We need to change the 
mindset enshrined in our land 
development codes that every-
thing has to be built to peak 
capacity. If we used more per-
vious paving material and built 
parking lots for average traffic 
flow – instead of designing for 
the holiday peak – we could 
dramatically improve our ur-
ban environments.” 

Cool paving options 
abound.  Concrete, for ex-
ample, can be whitened by 
mixing it with recycled fly ash 
and slag at very low or no ad-
ditional cost, says Bomstein, 
who used the material in side-
walks at the Dunedin Com-
munity Center.

Other cool-paving tech-
nologies include white ce-
ment; white topping – a rela-
tively new cement product 
used to cover existing asphalt pavements; po-
rous concrete and interlocking concrete pav-
ers; and asphalt concrete, combining asphalt 

binder with rock aggregate.  
Adding aggregate that is 30 to 40% more 

reflective to concrete increases its reflectively 
by 10 to 30%.  A study in Japan found that 
an asphalt pavement with an albedo of 0.1 
reached temperatures of 150 degrees, while 
concrete pavement with an albedo of 0.45 was 
30 degrees cooler.

Porous pavement offers further advantages 
by allowing water to drain through, reducing 
and slowing polluted runoff pollution, which 
remains the single greatest to the health of 
Tampa Bay.

Budding green roof market
If the thought of tending plants on the 

ground overwhelms, the idea of a green roof 
might seem downright puzzling.

If so, it may be time for some chiropractic 
adjustment in thinking.

Vegetated green roofs offer numerous 
benefits for flat-top commercial buildings 
and residential high-rises, particularly in ur-
ban centers where green space is limited and 
dark rooftops collect heat that increases inte-
rior cooling costs.

Green roofs are not new, nor are they ex-
perimental.  They have been used extensively 
and successfully in Europe for many de-
cades. While they have only recently begun 
to emerge in the U.S. market, in places like 
Chicago, they are already becoming a fixture 

in the urban landscape and 
gaining critical mass.

While green roofs to-
day can cost twice that of a 
conventional rooftop, their 
benefits can easily outweigh 
the costs, experts say.  Re-
search in Florida is helping 
to further quantify those ad-
vantages.

At the University of Cen-
tral Florida, a 1,600-square-
foot green-roof demonstra-
tion project is thriving atop 
the school’s student union 
building, alongside a con-
ventional roof which also is 
monitored.

“This is the first univer-
sity in the state to install a 
green roof,” says Dr. Mar-
ty Wanielista, director of 
UCF’s Stormwater Manage-
ment Academy. Constructed 

with the help of a grant from the Department 
of Environmental Protection, the UCF green 
roof is projected to slash building energy costs 

Benefits:
• Can reduce energy costs 25% 
• Extends roof lifespan 2 to 3X over 

conventional roof
• Cools surrounding air, reducing 

urban heat island effects 
• Reduces stormwater runoff by 

40% or more
• Filters air pollution and reduces 

carbon air pollution
• Provides sound insulation

Vegetation

Growing medium

Filter membrane

Drainage layer

Waterproof/root repellant layer

Support panel

Thermal insulation

Vapour control layer

Structural support

Green roofs

by 50%.  Additionally, says Wanielista, green 
roofs can double or triple a roof’s lifespan, 
providing significant cost savings for building 
owners.

Green roofs also do yeoman’s work in re-
ducing stormwater runoff.  The UCF green 
roof, which connects to a 1,500-gallon cis-
tern, reduces stormwater runoff by 80-90%; 
the water is recycled for ground and occa-
sional rooftop irrigation.

For developers eager to maximize build-
able space, that could mean the ability to 
reduce the size of ground-level stormwater 
treatment ponds required by state regula-
tion.

Developer Brady Kelly is a believer. The 
Managing Director of Orlando-based Over-
ture Development Group is set to break 
ground in January on a six-story office com-
plex that will include a 25,000-square-foot 
accessible green roof.

Kelly’s decision to build a green roof for 
The Conservatory at Celebration was “just 
being intelligent as a businessperson,” he 
says.  The Conservatory will be the first 
LEED-Platinum office building constructed 

in Florida.
Kelly calls UCF’s green-roof research 

“credible and compelling.”  Given the pro-
jected extension of roof life, the company was 
able to calculate replacement reserves on a 
different schedule, he says.

That, coupled with the overall reduction 
in heat and energy use – estimated to be 30% 
for common areas, and much more for occu-
pied offices – clinched the deal.

Kelly does not forsee cumbersome main-
tenance for the roof, given the green roof’s 
low-maintenance design.

The Conservatory’s green roof will cost 
about $25 per square foot and required spe-
cial permission from the county.

While Kelly acknowledges some up-front 
reservations, he’s now convinced that the 
green roof was “not only the right thing to 
do, but also the smartest thing.”

Scheduled to open in 2009, The Conser-
vatory will use an 80,000-gallon ground cis-
tern to capture and recycle stormwater for 
landscape irrigation and for restrooms inside 
the building.  “We won’t be flushing a single 
drop of potable water down the toilet.” 

Graphic by Charlie McShane

4 ways to reduce  
urban heat islands 
p trees and ground vegetation for 
cooling shade, improved air quality 
and reduced runoff 
p cool paving, including use of 
materials such as porous concrete and 
white cement 
p cool roofing by modifying 
existing dark-colored roofs with 
highly reflective white-topping or by 
installing single-ply white roofs 
q impervious paved surfaces
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spheric concentrations of CO2 are far higher 
now than in the past 650,000 years.  What’s 
more, the increase has soared since the dawn 
of the industrial era (280 ppm versus 379 
ppm in 2005, or about 35%), with the largest 
growth rate occurring in the last decade.  

There is now broad scientific consensus 
that greenhouse gases must be reduced by 60 
to 80% of 2000 levels by 2050 to avoid dan-
gerous anthropogenic climate change, includ-
ing sea level rise of three feet or more.  

global Context: Shrinking Ice, Rising Seas
The IPCC estimates global average sea lev-

el rise of 7 to 23 inches this century, but those 
figures exclude factors they couldn’t model.  
Omissions include both dynamic ice flow 
and carbon-cycle feed-
backs from melting of the 
permafrost, which would 
release huge amounts of 
long-frozen carbon back 
into the atmosphere. 

The big wild cards are 
Greenland and the West 
Antarctic ice sheets. 

In Greenland, where 
average temperatures rose 11 degrees F from 
1991 to 2003, new research confirms dramatic 
melting.  A NASA-supported study released 
in September reports that 2007 marked an 
overall rise in the melting trend over the en-
tire ice sheet.  Melting in high-altitude areas 
was up to 150% above average. 

In fact, the amount of snow that has melt-
ed over Greenland this year could cover the 
surface of the U.S. more than twice.  Further-
more, Greenland’s contribution to global sea 
level rise today is two to three times greater 
than it was in 1996.  

Rising temperatures cause more melting 
ice, and scientists believe the melt-water acts 
as a lubricant, hastening the glaciers’ march 
to the sea.

On the other side of the world, Antarctica 
also is shrinking.  In recent years, rising air 
and ocean temperatures have caused more 
and more ice to melt in summer, with ice ex-
tent reaching a record low this year, according 
to the National Snow and Ice Data Center at 
the University of Colorado.  Winter sea ice 
cover over the Barents Sea also is retreating 
and thinning in the face of rising sea surface 
temperatures.

Melting permafrost, excluded from al-

ready sobering climate forecasts, poses an-
other threat.  According to a recent study in 
the journal Nature, CO2 and methane frozen 

in soils for thousands of 
years are being released 
into the atmosphere in 
much larger amounts than 
previously anticipated.  
Methane, a far more pow-
erful heat-trapping gas 
than the more prevalent 
CO2, is rising through the 
soils five times faster than 

originally measured.
“I personally think we will see more than 

a meter (sea level rise) and it will accelerate 
over time,” says University of Florida climate 
expert Stephen Mulkey, echoing many of the 
world’s leading scientists. 

Mulkey wasn’t always a believer.  When 
James Hansen, longtime director of NASA’s 
Goddard Institute on Space Studies, testified 
before Congress in 1988, Hansen said there 
was little doubt that business as usual would 
result in a sea level rise of meters.

“I didn’t buy it,” says Mulkey, who believed 

global climate models (GCMs) were still too 
crude to support such a declaration.  It took a 
volcano to change his mind.  Climate models 
predicting temperature 
drops to 0.1 degree C due 
to the forcing effect of 
the Mt. Pinatubo erup-
tion convinced him that 
GCMs were sufficiently 
robust to project climate 
change into the future. 

Early signs of global 
warming may already be 
evident in Florida.  “Even 
a little warming tends 
to amplify wildfires and 
increase the intensity of 
hurricanes,” Mulkey explains. “We’re also 
seeing longer dry periods in spite of higher 
rainfall.”

In Harm’s Way
A 1-meter (roughly three feet) rise in sea 

level would result in a land loss of about 
22,000 square miles – nearly the size of West 

Virginia, according to the EPA, with Louisi-
ana, Florida, North Carolina, Texas and South 
Carolina chalking up the biggest losses. 

In Tampa Bay, it would inundate Gulf 
beaches – advancing inland an average of 112 
feet in northern Pinellas County, flood water-
front homes from Oldsmar to Snell Isle, and 
skirt the tops of seawalls protecting down-
town Tampa.

Coastal habitats and fisheries also are in 
harm’s way.  In 2006, The National Wildlife 
Federation and its Florida chapter commis-
sioned an independent researcher to study 
nine coastal sites, including Tampa Bay, to 
predict how a 15-inch rise in sea level dur-
ing this century would affect coastal habitats. 
The study found that nearly 50% (approxi-
mately 23,000 acres) of critical saltmarsh and 
84% (166,572 acres) of tidal flats at these sites 
would be lost.  

Projected losses for Tam-
pa Bay are even greater; the 
study estimates that Flori-
da’s largest open-water es-
tuary would lose 96% of its 
tidal flats and 86% of total 
saltmarsh acreage, threat-
ening the fisheries that de-
pend upon these habitats.   
The study further projects 
a 10% loss of dry land.

And sea level rise isn’t 
the only problem.  With it 
comes an even greater threat 

of storm surges from more intense hurricanes 
and coastal storms, more frequent flooding, 
expected increases in marine diseases and 
harmful algal blooms – threatening virtually 
every living system in Florida.  The state also 
faces a serious public health risk from saltwa-
ter intrusion into drinking water wells.

Can Tampa Bay Adapt?
Natural systems like wetlands may or 

may not perish, says Ernie Estevez, director 
of coastal ecology at Mote Marine Labora-
tory.  “It all depends on the rate of sea level 
rise,” Estevez explains. In protected areas like 
Cockroach Bay, wetlands can migrate upslope 
so long as sea levels are rising slower than 
their ability to adapt to the change – and they 
have someplace to grow. 

Right now there is no signal for accelerated 
rate of sea level rise in Florida, says Estevez.  
So far, sea levels regionally have been rising at 
the rate of about 1 inch a decade.

But with more than 50% of the bay’s 
shoreline already hardened and hemmed in 

“The question is, why would 
we be courting this disaster if we 
have at least some access to  
minimizing it.” 

 Professor Stephen Mulkey 
 University of Florida

summer 2002

summer 2002

What is climate change?
The climate of the Earth is always changing. In the past it has changed 

as a result of natural causes. Nowadays, however, the term climate change 
is generally used when referring to changes in our climate that have been 
identified since the early part of the 1900s. The changes over recent years, 
and those predicted over the next century, are thought to be mainly as a 
result of human activities rather than natural changes in the atmosphere.

The greenhouse effect is very important in discussions about climate 
change as it relates to the gases that keep the Earth warm. It is the extra 
greenhouse gases which humans have released that are thought to pose the 
strongest threat.

Source: BBC

[Climate Change & Florida’s Future]
Feeling The Heat

Atmospheric concentrations of 
CO2 are higher now than in the 
last 650,000 years.

Eleven of the last 12 years 
(1995-2006) rank among the 
12 warmest years on record 
since instrumental temperature 
record-keeping began in 1850. 

The Science Is In
Continued from page 1
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by development, otherwise adaptable wetland 
ecosystems may be unable to cope.

Other habitats are more like static built 
structures.  Estevez points to the palm ham-
mocks of Florida’s Big Bend coast, where trees 
are dying of old age, and the ground is too wet 
for new seedlings to take root.

“One of the major ways we’re planning 
for sea level rise is to incorporate resiliency 
into our habitat management planning,” 
says Tampa Bay Estu-
ary Program Scientist 
Holly Greening, who 
cites the Wolf Branch 
Creek restoration along 
the bay’s southeastern 
shores as one example.  
There, habitat mosaics 
created by the South-
west Florida Water 
Management District’s 
SWIM program in-
clude ample amounts 
of high marsh to allow 
upslope adjustment as 
seas rise.

Habitat changes al-
ready are becoming 
apparent.  As rare salt-
ern habitats, which typically flood only on 
extreme high tides, become inundated more 
frequently and for longer periods, mangrove 
trees are taking over.  Salterns are important 
because they support a unique cast of salt-tol-
erant plants and creatures found nowhere else 
in the watershed. 

Saving habitats such as these from a ris-
ing tide, Greening says, will require more 
aggressive management, and may even entail 
engineered solutions.  “That’s a very different 
approach for us.” 

Mitigation
One effect of recent assessments has been 

to move policymakers toward efforts to re-
duce GHGs and mitigate climate change. In a 
June 2007 report to the Century Commission 
for a Sustainable Florida, Mulkey outlined 
components of a state climate action plan as 
it relates to land use.

“Overall, adaptation to climate change 
will not be a smooth or cost-free endeavour,” 

Mulkey says.  “But signifi-
cant opportunity exists for 
economic development 
through land manage-
ment for climate mitiga-
tion and participation in 
carbon markets.”

The greatest potential 
for offsetting and mitigat-
ing projected increases in 
fossil fuel emissions in the 
coming decades, Mulkey 
says, will come from Flor-
ida’s forestry and agricul-
tural sectors.

On average, Florida 
soils have the highest 
organic carbon content 
in the coterminous U.S.  

The agriculture sector could mitigate GHGs 
through increased carbon sequestration in 
soils by low-till and no-till farming, and re-
moving marginal land from production.

Florida crop and pasture lands also rep-
resent a significant opportunity for the pro-
duction of bio-fuels.  Sugar cane holds the 
greatest potential for ethanol production, but 
current market subsidies preclude its devel-
opment, the report says.  The most favorable 
yield may come from the use of plant cellulose 
to produce ethanol, a process that is already 

Highlights of the  
IPCC 4th Assessment

Following are highlights of the 
U.N. Intergovernmental Panel 
on Climate Change Fourth As-
sessment draft report, released in 
February, which builds upon new 
and more comprehensive data and 
research over the past six years.

Evidence of human impact
• “Warming of the climate system 

is unequivocal, as is now evident 
from increases in global aver-
age air and ocean temperatures, 
melting of snow and ice, and ris-
ing sea levels.”

• “It is ‘very likely’ (more than 
90% probability) that anthro-
pogenic (human) greenhouse 
gas increases caused most of the 
observed increase in globally av-
eraged temperatures since the 

mid-20th century.”
• “The atmospheric concentration 

of carbon dioxide in 2005 (379 
ppm) exceeds by far the natural 
range over the last 650,000 years 
(180 to 300 ppm) as determined 
from ice cores.”

• “Average Northern Hemisphere 
temperatures during the second 
half of the 20th century were 
very likely higher than dur-
ing any other 50-year period 
in the last 500 years and likely 
(more than 66% probability) the 

highest in at least the last 1,300 
years.”

Future projections
• Global average air temperatures 

are expected to rise 2-10 degrees 
F if global warming continues 
unabated.   

• Warming tends to reduce land 
and ocean uptake of man-made 
carbon dioxide, thereby increas-
ing the amount of emissions 
that remain in the atmosphere; 
warming also is increasing the 

acidification of oceans. 
• The IPCC estimates a 7-23 inch 

rise in sea levels by 2100. These 
estimates exclude the effects of 
ice flow and carbon feedbacks 
that will accelerate sea rise. 

• It is “very likely” that extremes 
such as heat waves, droughts, 
heavy rains and more intense 
hurricanes and cyclones will be-
come more frequent. Arctic sea 
ice could disappear in summer 
by the latter part of the 21st cen-
tury in some projections.

Ernie Estevez
Director of Coastal Ecology
Mote Marine Lab, Sarasota

On climate change 
Estevez says there are 

three principal issues for 
Florida – temperature, 
rainfall and water supply.  
Temperature: “Forecasts 
for peninsulas and other 
coastal areas are less than 
other areas of the globe.  
The greatest changes will 
occur at high latitudes, high 
altitudes and near the mid-
dle of continents.  Coastal 

areas such as Florida are 
buffered by the oceans, so 
temperature change may 
be less dramatic – with one 
exception. There is some 
evidence that while average 
and maximum temperatures 
aren’t changing sharply, 
lower temperatures are.  In  
bays that are already eutro-
phic, or oxygen-stressed, a 
temperature increase could 
drive a shift toward even 
less healthy waters.”

Rainfall:  “One model-
ing prediction seems to be 
bearing out.  Instead of a 
bell-shaped curve with fre-
quent light rains and fewer 
intense rains, we may be 
drifting toward fewer light 
rains and greater heavy 

rains.”
Water supply:  “The-

oretically, as the planet 
warms and more water en-
ters the hydrosphere, there 
should be more water in 
the water cycle, and more 
water available for Florida. 
However, IPCC models 
suggest that while many 
parts of the world won’t 
see significant changes in 
average rainfall, there will 
be greater swings in vari-
ability...which means, in 
a 10-year period, Tampa 
Bay might experience the 
same total rainfall, but 
with five years heavy rain-
fall followed by five years’ 
drought.”

 

[Climate Change & Florida’s Future]
Feeling The Heat

22,000
A 1-meter rise in sea level would 
result in a land loss of about 22,000 
square miles – nearly the size of 
West Virginia, with Louisiana, 
Florida, North Carolina, Texas and 
South Carolina chalking up the big-
gest losses.

“There’s nothing magic about 100 years from now.  
The water is going to get higher, and when that time comes, if you’re concerned 
about a stationary structure, it will be an issue.  But that’s only part of the 
story….the bigger issue is the rate at which sea levels will rise.”

being readied for commercial production.
Furthermore, the state has great potential 

to generate power from biogas derived from 
waste at agricultural operations, especially 
feedlots. Biogas could be produced in fixed-
film digesters recently developed at UF.

According to the report, the largest of all 
climate mitigation sources are forests, which 
cover over 42% of the state.   By storing car-
bon in standing biomass, below ground, and 
in forest products, the state can become a 

leader in GHG mitigation.
Finally, Florida can participate in a car-

bon cap-and-trade system designed to limit 
total emissions allowable under regulated ac-
tivities through carbon credits traded on the 
open market.  However, its effectiveness will 
be limited without mandatory the establish-
ment of mandatory federal caps. 

“The question is,” says Mulkey, “why 
would we be courting this disaster if we have 
at least some access to minimizing it?” 
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Bay, said Eckenrod. “We hadn’t identified 
atmospheric deposition as a major source of 
nitrogen in the beginning, but it’s probably 
responsible for nearly half of the loadings, if 
you count both direct deposition and deposi-
tion on land that ends up in the bay in storm-
water.”

Stationary sources like power plants con-
tribute more than half of the total nitro-
gen emissions in the Tampa Bay airshed, he 
said, but TECO and Florida Progress both 
have taken major steps to reduce emissions. 
“TECO took a giant step forward when it 
repowered the Gannon plant with natural 
gas, and now Florida Progress is doing the 
same thing with its Bartow plant on Weedon 
Island. I think we’ll start seeing a difference 
soon.”

Seagrasses Rebound but Questions Remain 
Two hallmarks of the estuary program – 

and the organizations that preceded it – are 
their science-based focus and their emphasis 
on very specific, achievable and measurable 
goals. TBEP’s first management plan, released 
in 1996, called for a seagrass recovery goal of 
approximately 12,000 acres, while preserving 
the bay’s existing 26,000 acres, for a total of 
38,000 acres baywide.

Across the bay, seagrasses have rebounded, 
with aerial mapping last year estimating cov-
erage of about 28,299 acres, less than TBEP’s 
goal of 38,000 acres but the highest recorded 
total since the 1950s.

But with water clarity at its highest level 
in 40 years, computer models predict that up 
to 12,000 more acres of seagrasses could be 
growing in Tampa Bay. No one is sure why 
they’re not growing but a series of research 
initiatives is underway. “I think what we’ll 
probably find is that seagrasses actually need 
much better water quality to start growing 

than to continue growing, but I doubt we’ll 
find a single ‘smoking gun’ that explains 
what’s happening,” he said.

Here “Since god Poured Tampa Bay”
Although it’s been said that Eckenrod has 

been working to make Tampa Bay better 
“since God first poured it,” he actually joined 
Save our Bays after the fledgling organiza-
tion had graduated to meetings in the library 
rather than members’ homes. “People like 
Robin Lewis, Betty Castor and John Betz, 
a USF biologist, already had recognized the 
problems and were working to solve them,” 
he said. 

Tampa Bay was his first choice to relocate 
when he graduated from LSU so he joined 
an environmental firm in Manatee County. “I 
really wasn’t cut out to be a consultant,” he 
says. “I loved the work but didn’t keep a good 
eye on the bottom line.”

He went to work for Manatee County 
government as its director of phosphate min-
ing and led an initiative that resulted in the 
county buying 10,000 acres, now known as 
the Duette Preserve, in the Manatee River 
watershed to protect it from mining. “The 
referendum passed with 78% of voters sup-
porting it, but it was a pretty easy decision 
because our water was at stake.”

Then, when the legislature created the Sur-
face Water Management and Improvement 
(SWIM) program in 1987, Eckenrod leapt at 
the chance to work in an estuarine ecosystem 
with friends he’d made over the years. The 
volunteer-driven Save our Bays had evolved 
into the Agency on Bay Management, a bay-
wide stakeholders committee of the Tampa 
Bay Regional Planning Council. As SWIM’s 
second employee, he helped craft a manage-
ment plan that focused on habitat restoration 
and stormwater runoff. “The SWIM plan 
looked a lot like the previous plans, but this 
time we had money attached to it,” he says.

The creation of the Tampa Bay National 

Estuary Program in 1990 also came with cash 
but changed the way the bay was managed as 
well. Rather than “top-down” plans designed 
by experts to resolve the problems they had 
identified, the EPA required that NEP funds 
be used to create a “bottoms-up” plan that in-
volved stakeholders at all levels. “They gave 
us five years and a million dollars a year – in-
cluding research, of course – to develop the 
plan.”

As pleased as he is with the bay’s recovery, 
Eckenrod believes his real legacy to TBEP is 
building the consensus that brought multiple 
governments and private entities together 
working toward science-based goals that 
benefit the bay. The interlocal agreement 
fashioned by the nitrogen consortium, for in-
stance, was the first of its kind. It still stands 
as a benchmark for other governments as in-
creased state and federal standards for water 
quality are enacted.

“The agreement satisfies DEP with ‘rea-
sonable assurance’ that water quality require-
ments for Tampa Bay can be met without the 
need to establish TMDLs (total maximum 
daily loads),” he notes. “It gives us more flex-
ibility because we can work together to meet 

those goals.”
While Eckenrod will no longer run TBEP, 

he’ll stay involved in Tampa Bay’s restoration 
and protection. He’ll explore tidal creeks in a 
brand-new kayak, and conduct surveys of fish 
populations with a hook and line. Back ashore, 
he’ll restore coastal habitats surrounding his 
home on the Manatee River, chopping down 
and mulching the Brazilian peppers that have 
encroached, and he’ll take a more active role 
in non-profit organizations like the Tampa 
Bay Conservancy.

Just as his co-workers would have expect-
ed, Eckenrod did everything he could to make 
the transition as smooth as possible. He won’t 
step down until February leaving plenty of 
time for a national search for his replacement 
– but it still won’t be easy.

“He’s leaving us such a legacy,” says Heidi 
McCree, former chair of SWFWMD’s gov-
erning board. “He has this ability to achieve 
consensus that’s really an art. He’s made the 
estuary program a role model for the nation 
and we’ll be looking for someone who can 
emulate those skills and build on all he has 
done.”

Eckenrod
Continued from page 2

Eckenrod’s retirement plans include a more active role in volunteer organizations like Tampa Bay 
Conservancy and surveying fish populations with a hook and line from his brand-new kayak.
 

The impact of increased populations near 
public water-supply wells in the northern 
Tampa Bay region is showing up in the Upper 
Floridan aquifer, according to a new report 
from the U.S. Geological Survey (USGS).

“We are seeing the effect of human activity 
and land-use practices on our ground-water 
supplies,” said Patricia Metz, USGS hydrolo-
gist and lead author on the report. “Although 
concentrations are very low, their presence 
indicates the relatively rapid mobility of these 
contaminants to the ground-water system and 
the vulnerability of ground-water supplies to 
contamination from human activities.” 

In the first phase of the study, water from 

30 wells was analyzed for the presence of 258 
compounds generated by humans such as 
pesticides and volatile organic compounds 
(VOCs). The samples generally contained 
an average of four compounds and 70% of 
the samples had at least one compound. The 
relative level of contamination was closely 
linked to land-use type. For example urban 
areas showed widespread occurrence of pes-
ticides commonly used around the home and 
gardens, golf courses and public road rights-
of-way. 

In the second phase of the study, water 
from the most-contaminated wells was re-
sampled after treatment. The pesticide most 

frequently found was atrazine, a widely used 
herbicide and likely carcinogen at high levels 
or with long-term exposure. All wells sampled 
were at very low concentrations. 

In unconfined areas where the aquifer is 
closest to the surface and most vulnerable to 
contamination, concentrations were almost 
double the rate as those in water from wells 
drawing from confined aquifers protected by 
relatively impermeable layers of rock. The 
study also documented the relationship be-
tween human population and the number of 
contaminants detected. Where development 
was limited, few man-made compounds were 
detected. 

“For the past several decades, we’ve seen 
land-use changes that may affect the future 
of our potable ground-water supplies,” Metz 
said.

Other key findings include:
• Chloroform, a byproduct of disinfectants, 

was found in 43% of samples. Most fre-
quently detected in residential areas, it may 
be associated with lawn irrigation, leaking 
of supply lines, pools and spas.

• The herbicide atrazine and its byprod-
ucts (deethyatrazine; 2-hydroatrazine, and 
deisopropylatrazine) were the most com-
monly detected pesticides, found in 54% of 
samples. 

• DEET was detected in five samples (17%), 
most commonly when sampled wells were 
near septic systems.

• Wells sampled in well fields such as Cross 
Bar, Cypress Creek, Eldridge Wilde, and 
Cosme where development is limited con-
tained few or no human-generated com-
pounds.

New Report Documents Aquifer Contamination
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Backyard environmentalism is taking on a 
whole new meaning as governments look at 
limits on the type, amount and timing of resi-
dential fertilizer use.

A Sarasota County ordinance, passed in 
August by a unanimous vote of the county 
commission, is the state’s strongest, limit-
ing the use of fertilizer on turf and landscape 
plants from June through September, man-
dating the maximum amount 
of nitrogen and phosphate 
applied annually and creat-
ing year-round fertilizer-
free zones within 10 feet of 
any body of water. 

“Most people want to do 
the right thing,” said Jack 
Merriam, Sarasota County’s 
environmental manager for 
integrated water resources. 
“We don’t expect the police 
to enforce the rules, it’s more 
important that we convince 
residents that it’s the neces-
sary and desirable thing to 
do.”

A new statewide regulation limits the pro-
portions of nitrogen and phosphorus in fertil-
izers labeled for use on turf. The Department 
of Agriculture and Consumer Services, which 
regulates labeling on fertilizer products, ex-
pects a 25% reduction in nitrogen and a 15% 
reduction in phosphate with the new label. It 
also requires that the maximum coverage area 
be prominently displayed on the bag, hope-
fully making it easier for consumers to pur-

chase appropriate amounts of fertilizer.
The fertilizer regulations were enacted as 

stormwater from residential neighborhoods 
creates ever-increasing impacts on Florida’s 
water, from rivers and lakes to bays and aqui-
fers. While necessary in small amounts, ex-
cess fertilizer fuels the growth of algae. High 
levels of algae block sunlight, stunting the 
growth of seagrasses and depleting oxygen 

fish and other species need to 
survive. 

Excess nutrients, from 
fertilizers, industrial facili-
ties, wastewater treatment 
plants and air pollution, 
have become the single-most 
damaging contaminant in 
most waters across the coun-
try, including Tampa Bay and 
surrounding lakes and rivers. 
Some scientists also believe 
that high levels of nutrients 
stimulate the growth of red 
tide which can kill fish, dol-
phin and manatees, turtles 
and sea birds.

The new rules are particularly critical be-
cause non-farm use of fertilizer skyrocketed 
in urbanized counties from 2003 to 2006. 
The use of fertilizer (excluding farms) in the 
Tampa Bay watershed nearly doubled, from 
about 29,906 tons in 2003 to 46,957 in 2006.

Even in Pinellas County, where land uses 
have not changed dramatically, fertilizer use 
rose from about 6,000 tons in 1998 to 15,000 
tons in 2006. 

Building Consensus
In Sarasota, nearly 30 organizations rang-

ing from the Sarasota Council of Neighbor-
hood Associations, the Sarasota Manatee 
Area Manufacturers Association and major 
environmental groups worked with county 
staff to develop an ordinance that protects lo-
cal waters. 

“It was a lengthy process by the time we 
went over all the issues,” Merriam said. “Not 
everybody is happy with every facet of it, but 
there is general consensus on the importance 
of limiting overuse of fertilizer.”

Limiting fertilizer actually benefits lawns 
by minimizing insect infestations, adds Stuart 
DeCew, the Sierra Club’s red tide and coastal 
pollution coordinator. “We’ve educated a lot 
of people about fertilizer overuse. Some land-
scape professionals are seeing the opportuni-
ties for environmentally friendly treatments 
as well.”

Education will be critical, although the or-
dinance calls for a warning notice on the first 
violation with fines of up to $500 for three 
or more offenses. The county is working on 
an interactive website that would help hom-
eowners calculate how many pounds of fertil-
izer they should apply to a certain size yard, 
similar to those created for water use. “How 
the heck is somebody supposed to know what 
a ½ pound of phosphate per year looks like?” 
Merriam asks rhetorically. 

Getting the ordinance passed was an edu-
cational process in and of itself, DeCew said. 

“We had to teach people that they could have 
an attractive landscape and a healthy bay, and 
make them understand that they’re part of 
the problem unless they’re working on a so-
lution.”

Having the diverse groups sitting at the 
same table also created an opportunity for 
discussions on other topics. “There were 
some discussions where you couldn’t tell an 
environmentalist from an industry represen-
tative. It showed that we can get together to 
have meaningful discussions and educate each 
other.”

Connecting Contaminants and Red Tide
Underlying the discussions on coastal con-

taminants in Sarasota County was the hope 
that limiting nutrient levels would help pre-
vent red tide. “The science is very clear on 
the damage nutrients cause, but less clear on 
their impact on red tide,” DeCew said. “Nu-
trients probably exacerbate red tide, but it’s 
a complex lifecyle that initiates offshore and 
then is maintained inshore. Excess nutrients 
don’t cause red tide, but they probably make 
it stronger and longer.”

That’s underscored with a report from 
Mote Marine Lab – the first-ever from its 
new Marine Policy Institute. “Most scientists 
believe that coastal runoff is unlikely to affect 
the early stages of a bloom, but when a bloom 
moves inshore, they acknowledge that runoff 
can play a role in intensifying or prolonging 
a bloom.”

New Fertilizer Restrictions to 
Result in Healthier Waters

The Cost of Green: Nov. 8
A Community Forum on Residential Fertilizer Use

The Cost of Green – A Community Forum on Residential Fertilizer Use – is 
a free public forum on residential fertilizer use moderated by Bobbie O’Brien 
of WUSF-FM, National Public Radio. Learn about the various perspectives on 
issues surrounding residential fertilizer use, understand pending state rulemak-
ing and explore the role of industry, government and individuals in managing 
fertilizer. Scheduled for Thursday, Nov. 8, from 4:30 to 6 p.m. at Weedon Island 
Preserve, the forum is sponsored by the Tampa Bay Estuary Program’s Com-
munity Advisory Committee, bay area chapters of the League of Women Voters 
and Weedon Island Preserve. Space is limited and reservations are recommended. 
Call Nanette O’Hara at 727-893-2765 or email nanette@tbep.org.

The recently passed ordinance on fertilizer use in Sarasota County, the most stringent in the state, 
prohibits the application of fertilizer on turf and landscape plants during the summer rainy season. It 
also limits the amount of nitrogen and phosphate that can be used in a single application as well as 
total annual applications.

The new rules are particularly 
critical because non-farm use 
of fertilizer skyrocketed in 
urbanized counties from 2003 
to 2006. The use of fertilizer 
(excluding farms) in the Tampa 
Bay watershed nearly doubled, 
from about 29,906 tons in 
2003 to 46,957 in 2006.
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&Commentary Opinion
E D I T O R ’ S  D E S K

By Lara Lutz
Arguing that the leaders of tomorrow need to spend more 

time outdoors today, some lawmakers and conservation groups 
are calling for major changes in the nation’s approach to envi-
ronmental education.

U.S. Sen. Jack Reed, D-RI, and U.S. Rep. John Sarbanes, 
D-MD, have introduced bills aimed at changing policies set by 
the No Child Left Behind Act, which is due for reauthoriza-
tion by Congress later this year.

Their bill, dubbed the “No Child Left Inside Act,” would 
elevate the importance of environmental education and make 
approximately $100 million available to states that develop 
comprehensive plans for environmental literacy in public 
schools.

Many schools have scaled back or eliminated environmen-
tal education in order to focus on subjects that directly support 
student achievement on standardized tests.

“From saving the bay to confronting the challenges of cli-
mate change, we need to prepare the next generation to tackle 
and overcome some very complicated environmental chal-
lenges,” Reed said. “Teaching children about the world around 
them should be an important part of the curriculum in our 
schools.”

Supporters are hopeful that the proposed changes will be 
added to the No Child Left Behind Act, which is due to be 
reauthorized in 2007. The act outlines academic standards, fo-
cusing on standardized tests designed to chart the progress of 
both students and individual schools.

But the act has had unintended results. The drive for high 
test scores has often slashed time and funds for any subject not 
directly covered on the tests. Environmental education -- in-
cluding quality outdoor experiences -- is one of them.

The proposed changes aim to give environmental educa-
tion better standing. Both bills call for re-establishing an of-
fice of environmental education within the U.S. Department 
of Education. A handful of new and existing grant programs 
would make money available to help states and schools launch 
programs, develop curriculum and train teachers. 

The money would only be available to states that develop 
and submit environmental literacy plans that address kinder-
garten through 12th grade. 

The No Child Left Inside Coalition, made up of 14 con-
servation and education organizations, is heavily pushing the 
legislation. The Chesapeake Bay Foundation, National Edu-
cation Association and National Science Teachers Association 
are among them. “At a time when the country has accepted 
that we have huge environmental issues facing us-like global 
warming and the links between the environment and energy 
policy, health policy and jobs-we’re seeing less environmental 
education in the classroom, not more,” said Don Baugh, the 
CBF’s director of education.

Advocates hope that the lure of funding will encourage 
states to develop environmental literacy plans and teachers to 
include environmental curriculum in their lessons. However, 
the proposed legislation falls short of requiring environmen-
tal content on standardized tests. That decision is left to indi-
vidual states.

Pennsylvania began including the environment and ecology 
on its standardized tests in 2007. Patti Vathis, a curriculum ad-
visor for the Pennsylvania Department of Education, said that 
the importance of testing should not be underestimated. 

Environment and ecology are now among the top areas of 
focus for subjects that are tested in Pennsylvania, after reading, 
math and science technology. “If this field is going to move 
forward and succeed it has to be seen as a content area that will 
make a difference in children’s lives,” Vathis said.

Lara Lutz is a writer and editor who lives on the South River in 
Mayo, Maryland. Her column was reprinted with permission from 
the Chesapeake Bay Journal.

Legislators Call For “No Child Left Inside”

LETTER TO THE EDITOR:
SWIM Celebrates 20 Years

I want to thank you for yet another informative 

Bay Soundings.  Having worked on several SWIM 

projects, it is fun to see the success this program has 

enjoyed for the last 20 years.  I appreciate your edi-

torial comments as this is truly a legacy program.

However, one small note:  as you point to the 

future with the continued stormwater runoff battle, 

it would be great if you could reference that it is 

the engineers and scientists who will battle the bay’s 

biggest nemesis.
Even though many of my colleagues and I work 

at engineering companies, we appreciate the recog-

nition that scientists (especially biologists) are dif-

ferent professionals and we play a big role in the 

betterment of our natural environment.

Thanks again for a great publication.  The 

breadth of factual information is a real credit to 

your efforts.
 

 Bruce G. Hasbrouck, CEP

 President
 Florida Association of Environmental 

 Professionals

Chalk one up for Charlie
By signing executive orders on greenhouse gas re-

ductions in July, Gov. Charlie Crist has joined a legion 
of Governors mobilizing for action on climate change, 
unwilling to wait any longer for federal guidance. The 
Governor has called global warming “one of the most 
important issues that we will face this century.”

Crist has become a rising star on the climate change 
circuit of late, sharing the stage in just the past few 
months with Arnold Schwarzenegger, Robert Redford 
and Bill Clinton.  In July, California Gov. Schwarzeneg-
ger delivered the keynote address at the Florida Climate 
Change Summit, applauding our Governor for adopting 
California’s strict tailpipe emission standards. In early 
September, Crist headlined the Mayor’s Climate Summit 
in Sundance Utah, brushing elbows with the “Sundance 
Kid” himself, Robert Redford, who hailed Florida’s ef-
forts to cut greenhouse gas emissions. Later that month, 
Crist joined Clinton and Florida Power & Light Com-
pany CEO Lew Hay at the Clinton Climate Change 
Summit in New York to announce the utility’s plans to 
build the world’s largest solar plant in Florida.

In a state where the stakes couldn’t be higher, Crist’s 
leadership on climate change is a breath of fresh air.

And the Nobel Prize goes to…
Former Vice President Al Gore and the U.N. Inter-

governmental Panel on Climate Change won the Nobel 
Peace Prize October 12 for helping galvanize interna-
tional action on global warming before it “moves beyond 
man’s control.”

In awarding the prize, the Nobel Committee said the 
case for action to halt global warming has been made 
convincingly by science.

“Whereas in the 1980s global warming seemed to be 
merely an interesting hypothesis, the 1990s produced 
firmer evidence in its support.  In the last few years, the 
connections have become even clearer and the conse-
quences still more apparent.”

Climate Change Series Continues
Bay Soundings will continue its series on Climate 

Change and Florida’s Future in its upcoming Winter 
2008 issue, with stories on renewable energy sources, 
ethanol and climate change mitigation.

We welcome your comments as we continue explor-
ing these critical issues.

— Mary Kelley Hoppe
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Q u a r t e r lyCalendar
LOOKING FOR SOMETHING TO DO?

Our quarterly calendar lists some of our 
favorite events and top trips but there 
are dozens more events online at www.
baysoundings.com where you’ll also find 
more complete information on each of 
these events. The calendar is compiled 
quarterly, so we strongly suggest that 
you contact the sponsoring organization 
prior to the event. Some events may have 
fees for participation.

Oct. 25, 7 pm, Mahaffey Theater, Honorable 
Carol Browner, former secretary of the Florida 
Department of Environmental Regulation 
and administrator of the U.S. Environmental 
Protection Agency, kicks off a public lecture 
series sponsored by Progress Energy and USF 
St. Petersburg.

Oct. 26, 10:00am-noon, The Great Naturalists 
Reading Series at Brooker Creek Preserve: The 
Travels of William Bartram.  Pre-registration 
required, call 727-453-6800. 

Oct. 27, 11am-5pm, Hillsborough River State 
Park. “A River Runs Through It” celebrates River 
Watershed Awareness Week. For information, 
call 813-453-4750 or visit www.hrgtf.org.

Oct. 27, 9am-2:30pm, Tampa Bay Estuary 
Program’s “Estuary Academy,” Weedon Island 
Preserve. Preregistration required, call 727-893-
2765 or email nanette@tbep.org. 

Oct. 27, Oceanic Evening, Mote Aquarium’s 
annual black-tie gala and its major fundraising 
effort for the year. For information, call 941-388-
4441, ext. 305 or e-mail Vicki@mote.org.

Oct. 27, 9am-2pm, public tours of painter 
Christopher Still’s newest murals at the 
Sandpearl Resort on Clearwater Beach. 500 
Mandalay Ave. Visit www.christopherstill.com.

Oct. 27, 8:30-Noon, Tour Joe’s Creek 
Preservation Area with St. Petersburg Audubon 
Society.  Call 727-321-3995.

Oct. 28, 11am-3pm, Open Classroom – 
Discovering Nature with Your Child at Brooker 
Creek Preserve. Pre-registration required, call 
727-453-6800. 

Nov. 1 and 2, Hillsborough Community College 
34th Annual Conference on Ecosystems
Restoration and Creation. Visit www.hccfl.edu/
depts/detp/ecoconf.html.

Nov. 2, 9am-noon, guided canoe trip at Weedon 
Island. Registration required, call 727-453-6500.

Nov. 2, SWIM celebrates 20th birthday at 
Cockroach Bay with presentations and water 
and land tours of restored areas. Registration 
required, call 800-423-0797, ext 2101.

Nov. 2, 1–3pm, Home School Educator’s 
Workshop – Introduction to Brooker Creek 
Preserve.  Pre-registration required, call 727-
453-6800.

Nov. 3, 14th Annual Fish Head Ball: A Fishy 
Fiesta. Proceeds support The Pier Aquarium’s 
educational programs. Visit www.stpete-pier.
com.

Nov. 3, 1-2pm, The Magic of Migration at 
Brooker Creek Preserve. Pre-registration 
required, call 727-453-6800. 

Nov. 3, 8am-1pm, Opening Day at Pinellas 
County’s Market in the Park at 12520 Ulmerton 
Road, Largo. Market in the Park continues every 
Saturday through April 26. For more information, 
call 727-582-2528. 

Nov. 3, 8am-noon, Visions of Florida – nature 
photographic workshop at Weedon Island 
Preserve with nature photographer Jason Hahn. 
Registration required, call 727-453-6500.

Nov. 4, 1-4pm, Meet the Artist – John Moran’s 
Florida: One State, Many Worlds, at Brooker 
Creek Preserve. Pre-registration required, call 
727-453-6800. 

Nov. 5, 10am, Fish Tales at Heritage Village, 
11909 125th St. N., Largo. Get “lured” into the 
past with old-time fishing guides as they share 
accounts of adventures off the Pinellas coast 
during the 1950s and 1960s. For information, 
call 727-582-2123.

Nov. 7, 7-9pm, onboard weather forecasting 
presented by The St. Petersburg Sail & Power 
Squadron at St. Petersburg Sailing Center.  
Contact www.boating-stpete.org or 727-821-
7333.

Nov. 7, 7pm, Integrated Pest Management, 
Pinellas Chapter of the Florida Native Plant 
Society, Moccasin Lake Nature Park.  Visit www.
pinellasnativeplants.org or call 727-544-7341.

Nov. 8, 9-noon, Agency on Bay Management 
meeting, Tampa Bay Regional Planning Council. 
For information, call 727-570-5151, ext. 32 or 
visit www.tbrpc.org.

Nov. 8, 4:30-6pm, The Cost of Green, a 
community forum on residential fertilizer use, at 
Weedon Island Preserve. Registration required, 
call 727-893-2765 or email nanette@tbep.org.

Nov. 10, Urban Charette, second in a three-
part series on designing a “Livable Tampa Bay” 
at USF. This event focuses on public areas, 
waterways and housing. Registration required, 
email UCforumRSVP@gmail.com. 

Nov. 10, 8am, Tour Boyd Hill Nature Park 
with St. Petersburg Audubon Society. For 
information, call 727-864-2683.

Nov. 10, 5:30pm, night hike at Boyd Hill Nature 
Park with the Pinellas Chapter of the Florida 
Native Plant Society. For more information visit 
www.pinellasnativeplants.org or call 727-544-
7341.

Nov. 10, 9-10:30am, guided nature walk at 
John Chesnut Park in Palm Harbor. Registration 
required, call 727-669-1951.

Nov. 10, 10-11am, Ft. De Soto Park Nature 
Walk. Registration required, call 727-582-2267.

Nov. 14, 7-8pm, Cypress Swamp Café presents 
“Make Your Holidays Green” at Brooker Creek 
Preserve. Pre-registration required, call 727-453-
6800. 

Nov. 15, 10am-2pm, A Tisket, A Tasket, Weave 
Yourself a Basket at Heritage Village. Pre-paid 
registration is required, call 727-582-2426.

Nov. 16, Tampa Bay Estuary Program 
Management & Policy Board meetings, 
Management Board at 9am and Policy Board 
at 1pm at the Tampa Bay Regional Planning 
Council. For information, call 727-893-2746. 
  
Nov. 16, 10am-noon, The Great Naturalists 
Reading Series at Brooker Creek Preserve 
featuring the Pulitzer Prize-winning Pilgrim at 
Tinker Creek. Pre-registration required, call 727-
453-6800.  

Nov. 17, 9:30am-2:30pm, kayak trip at Little 
Manatee River State Park with the American 
Littoral Society. Call 941-966-7308.

Nov. 17, 9-10:30am, guided nature walk at 
Philippe Park. Registration required, call 727-
669-1947.

Nov. 17, 1-2:30pm, WSI – Wildlife Scene 
Investigators at Brooker Creek Preserve. Pre-
registration required, call 727-453-6800.  

Nov. 17, 10am-4pm, Connecting People and 
Place – Exhibit Gallery Opening at Weedon 
Island Preserve. For information, call 727-453-
6500.

Nov. 18, 9-11am, Young Naturalist Walk at 
Brooker Creek Preserve. Registration required, 
call 727-453-6800.

Nov. 18, 12:30-3:30pm, Weedon Naturalist 
– Uplands Ecosystems Class. Registration 
required, call 727-453-6500.

Nov. 24, 1-2pm, Binocular Basics: In Search 
of the Best & Brightest, held at Brooker Creek 
Preserve. Pre-registration required, call 727-453-
6800. 

Nov. 24 – Dec. 22, noon-2pm each Saturday. 
Meet Santa Jaws at Mote Aquarium. Call 941-
388-4441 or visit www.mote.org. 

Nov. 25 to Jan. 3, 6-10pm, stroll through the 
beautiful Florida Botanical Gardens and enjoy 
Pinellas County’s premier holiday light event. For 
more information, call 727-582-2100.

Nov. 27, 7 pm, the Honorable Nils Diaz, 
former director of the U.S. Nuclear Regulatory 
Commission, speaks as part of a public lecture 
series sponsored by Progress Energy, Inc 
and USF St. Petersburg at Pasco-Hernando 
Community College in New Port Richey.

Dec. 5, Conservation Celebration of the St. 
Petersburg Audubon Society and the Pinellas 
County Native Plant Society at the Florida 
Botanical Gardens. Visit www.stpetaudubon.org 
for details.

Dec. 13, Agency on Bay Management meeting, 
Tampa Bay Regional Planning Council. For 
information, call 727-570-5151, ext. 32 or visit 
www.tbrpc.org.

January/February, shorebird classes sponsored 
by St. Petersburg Audubon Society.  Learn 
to decipher those cryptic winter shorebirds. 
Registration required, call 727-577-0448 for 
dates and cost.

Jan. 1, Rich Paul New Years Day Birding Open.  
Registration required, call 727-398-4124.

Jan 10, Agency on Bay Management meeting, 
Tampa Bay Regional Planning Council. For 
information, call 727-570-5151, ext. 32 or visit 
www.tbrpc.org. 

Jan. 15, 2-4pm, Tampa Bay Estuary Program 
Manatee Awareness Coalition meeting, 
Weedon Island Preserve Cultural & Natural 
History Center. Call 727-893-2765 or email 
nanette@tbep.org. 
  
Jan. 19, 7:30am, “Duck Hunt” with St. 
Petersburg Audubon Society. Call 727-398-
1871.

Jan. 23, 3-5pm, Tampa Bay Estuary Program 
Community Advisory Committee, Tampa Bay 
Regional Planning Council. Call 727-893-2765 or 
email nanette@tbep.org. 
 
Jan. 29-Feb. 26, Florida Style Gardening Series, 
six classes beginning Jan. 29 and continuing 
through Feb. 26, 6-8 pm. St. Catherine’s of 
Siena Catholic Church in Clearwater. Pre-paid 
registration required, call 727-582-2673. 

Nov. 7, “The Pulse of Earth Science”  
is the theme for the 2007 Open House at 
US Geological Survey’s Center for Coastal 
and Watershed Studies in St. Petersburg. 
It’s an opportunity to visit with scientists 
and see how they monitor the daily life of 
turtles, measure how hurricanes rearrange 
our coastlines, keep track of where water 
goes and why flooding occurs, monitor 
manatee movements, predict volcanic 
eruptions, and how we use that information 
to help us predict future changes. More than 
40 interactive booths will highlight USGS 
science activities and those of community 
partners. The open house will be held 
Wednesday, Nov. 7, from 3:00 p.m. to 6:00 
p.m. at 600 4th Street South. For information, 
visit http://coastal.er.usgs.gov/openhouse/
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 Florida’s Unexpected 
Wildlife

The historic Valentine House (circa 1895) takes a mid-day 
cruise on Tampa Bay en route to its new waterfront homestead 
on Manatee County’s Robinson Preserve.  The 19th century 
beauty, a familiar sight to the residents of northwest Palmetto, 
comes to the County through a generous donation by the Pres-
ton family of the Manatee Fruit Company. The home was re-
located to the Preserve via barge on September 27 by Brownie 
Moving and Heavy Hauling, off-loading at Perico Bayou and 
traveling the last leg of its journey by truck.  After settling in and 
a bit of tender remodeling, the home will reopen as a Visitors 
Center and provide office space for staff.  Plans for the site also 
include exhibit space for interpretive displays that highlight the 
area’s local and agricultural history. 

The 487-acre Robinson Preserve, undergoing restoration, is 
located across from the Palma Sola Botanical Park at the corner 
of 17th Avenue Northwest and 99th Street. Access to the pre-
serve is currently only available during scheduled tours.  

For more information, visit www.mymanatee.org/conserva-
tion.html. 

Moving Day: A Valentine for Robinson Preserve

In Florida’s Unexpected Wildlife, award-winning au-
thor Michael Newton describes exotic species recog-
nized by state wildlife authorities; “extinct” species 
whose passing is disputed or disproved; various aquatic 
“monsters” said to occupy Florida’s riv-
ers, lakes and offshore waters; 
alien big cats; and the elusive 
skunk ape — a local relative of 
Bigfoot. Since 1818, there have 
been more than 250 reported 
skunk ape sightings in the Sun-
shine State, including one Polk 
County witness in June 2005 
who claimed a skunk ape threw 
a stick at him and “beaned” him, 
drawing blood.

Throughout the world, sight-
ings of animals unrecognized by 
modern science are reported on a 
daily basis.  Since the 1950s, the 
study of these “hidden animals” has 
been known as cryptozoology and 
though many of the reports have 
been exposed as hoaxes, some have 
resisted explanation.

One wonders what elusive beasties ply the waters 
of Tampa Bay under cover of darkness and lurk in her 
mangrove swamps. Remember Old Three-Toes, whose 
monster tracks generated a flurry of publicity and per-
plexed Clearwater residents for decades before the 
tricksters stepped forward and confessed to the ruse?

While “monster hunters” can use Florida’s Unexpect-
ed Wildlife as a field guide, armchair sleuths can simply 
enjoy the many fascinating tales and the wealth of evi-
dence collected in this book.  Grab your binoculars and 

enjoy the quest!
Price: $21.  Available via local booksell-

ers or direct from the University of Florida 
Press by calling 1-800-226-3822.

This photograph of an alleged skunk ape accompanied an anony-
mous letter delivered to the Sarasota County policy in December 
2000 (Copyright David Barkasy and Loren Coleman).
   Photo courtesy University Press of Florida

Sea serpents, skunk apes and bears – oh my!
[A tour of the strangest animals in one of the strangest states]


