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and Conservation Corridors, Under-
represented Natural Communities,
Natural Floodplains, Surface Waters,
Fragile Coastal Resources, Wetlands,
Aquifer Recharge, Natural Resource-
based Recreation, Archaeological Sites,
Forest Lands, and Forest and Aquifer
Recharge Lands.  What do all these
categories have in common?  They are
all based on the near-surface geology,
local climate, and associated dynamic
landforms created which is the
foundation of the associated biologic
niches.  This points out the need for our
state policymakers to support the
continuing assessment and refinement of
our state’s solid-earth foundation. As we
persist with our land development and
increasing population growth, our society
continually modifies the surface and near
subsurface of the land.  We must
understand the earth systems we live in
if we hope to successfully modify and
manipulate them, or we will be doomed
to continuos failures, groundwater
contamination, and other environmental
catastrophes. A competent and informed
professional geoscience resource team
must provide input and be represented in

CHIEFS CORNER
by Walt Schmidt

Still More Evidence of the Need
for Professional Geoscience

Input

Recently the Florida Natural Areas
Inventory completed their report titled
Florida Forever Conservation Needs
Assessment.  This “summary report” was
prepared under the direction of the DEP
Division of State Lands, and submitted
to the Florida Forever Advisory Council.
They intend to complete a technical report
to include documentation of data and
analysis, as well as developing a data
distribution policy to incorporate this
information into electronic GIS versions.
This inventory is intended to provide the
Florida Legislature and the Advisory
Council with information to assist with
their environmental land acquisition
decisions.  Categories presented as
statewide maps include: Habitat
Conservation Areas, Conservation Areas
for Rare Species, Significant Landscapes
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these kinds of activities.

Another proposal which surfaced this year, in
response to the report titled A Livable Florida For
Today and Tomorrow, prepared by Florida’s
Growth Management Study Commission, deals with
the need to amend local comprehensive plans to
include natural resources of statewide significance.
This includes surface waters, springs, other water
resources (groundwater), and mineral resources.  A
draft proposal submitted to appropriate committees
in the Florida Senate and House of Representatives
addressed the need to develop guidelines for
classification and designation of mineral lands of
compelling state interest throughout the state.
Heretofore there has not been a statewide economic

geology assessment or data compilation.  As
mentioned above, there is a need for this kind of
information for our policy makers to be able to make
more informed decisions.  This should initially
address construction materials used for building and
road maintenance and new construction.  Without
proper information for planning, the public will
shoulder the burden of increased construction costs,
and inefficient or poorly designed land zoning
decisions will result in environmental destruction.
We cannot approach any kind of sustainable living
conditions with compatible ecosystem and natural
resources conservation without adequate geoscience
information.

In February Don Hargrove, long time FGS Oil &
Gas Section employee, accepted a position with the
National Park
Service.  He
will be work-
ing in the Big
Cypress Na-
tional Pre-
serve; his du-
ties will in-
clude supervi-
sion of geo-
physical/seis-
mic oil explo-
ration activities on the Preserve.

David Curry, Oil and Gas Section Administrator,
and Carolyn Stringer, Special Projects Manager
and FGS liaison to the Interstate Oil and Gas Com-
pact Commission, attended the IOGCC Annual
Meeting in San Antonio, Texas, in December.
Matters of common concern to oil producing states
were discussed.

Karen Achille joined the FGS Oil & Gas staff in
September in a permanent half-time secretary spe-
cialist position.

In August Charles Logan, the Oil & Gas petro-
leum engineer, left to return to private industry.

News From the Oil and Gas Section

Visiting Scientists from Oman

tium.   Dr. Walt Schmidt lectured on Florida Geol-
ogy and associated karst terrains,  and Harley Means
led the group on a field trip to Porter Hole Sink in
Lake Jackson and other karst features in the vicinity
of Tallahassee.

On January 5th, 2001, the FGS lectured and led a
field trip for five scientists from Oman who were
visiting Florida to study karst terrains and processes.
The visit was hosted by the FSU Geophysical Fluid
Dynamics Institute and the Hydrogeology Consor-
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The quip that TMDL stood for “Too Many Damn
Lawyers” rather than Total Maximum Daily Load
was getting only a polite chuckle, having been used
by three speakers during the morning session. The
setting was the TMDL Science Issues Conference
held in St. Louis on March 4th – 7th , 2001.  One phrase
that was certainly not on everyone’s lips was “ground
water”. It seems that in a conference dominated by
scientists, engineers and regulators affiliated with
surface water programs, the ground water was still
being treated as the poor relative in this family
gathering.

For the uninitiated in federal bureaucratese, Waste
Load Allocation is a program authorized by the Clean
Water Act and delegated to the States to regulate the
amount of waste water that can be discharged to
surface waters of this country. Total Maximum Daily
Load (TMDL) is a controversial modeling exercise,
required by the Act, that has received more legal
scrutiny in the courts (hence the tired joke concerning
lawyers) than it did as a scientific method for
calculating a safe level of discharge to surface waters.
As a concept, TMDL can be a reasonable and perhaps
a necessary attempt to control the amount of waste
allowed into our waters, (measured in pounds of
nutrients, biomass or other contaminants) without
affecting their designated use.

In an effort to inject more science and less litigation
into the process of modeling for TMDL, a national
committee (The Advisory Committee on Water
Information) on which this writer serves as a member,
co-sponsored the afore mentioned conference
dedicated to TMDL science issues. As a member of
the group planning the conference, I identified the
practice of ignoring the ground water contribution
in calculating TMDL as one of the most urgent
problems that must be addressed by the conferees. I

was promptly asked to “put my money where my
mouth is” and convene a panel of experts to address
the issue.

While recognizing that introducing ground water, as
an issue to diehard surface water experts would be
an uphill battle, I was little prepared for the comment
made by the majority of the planning committee. It
was argued that since the ground water generated
only “a lukewarm reception” by the members”, it
was, in their judgement; a “none-issue”. As such, it
warranted only a half a session in a conference that
boasted a total of nineteen full sessions dedicated to
surface water issues. Needless to say, I was the only
member on the planning committee who advocated
addressing ground water concerns, and was willing
to accept the fact that half a session is better than no
session.

While putting the panel together, I also contacted
the conference’s invited keynote speaker (Dr. Robert
Hirsch, chief hydrologist of the USGS) to suggest
that he mention ground water in his address. Dr.
Hirsch not only delivered on his promise, but he made
the “significance of ground water contribution to the
quality of watersheds,” a major part of his speech.
Among the many excellent visual aids he used, the
chart below was the most informative, it showed
selected US streams and the percentages of their flow
that is contributed by ground water.  While none of
the streams depicted were in my home State of
Florida, it is a well-known fact that in our State, a
ground water contribution to base flow of streams
exceeding 90% is not at all uncommon.

Had the audience been a balanced cross section of
environmental scientists and practitioners, the
keynote address would have attracted a large
audience and paved the way for my panel to introduce

The Effort to Include Ground Water in Science-Based Waste Load
Allocation Remains an Uphill Struggle

By
Rodney S. DeHan Ph.D.



4

the subject to surface water managers and engineers.
Unfortunately, the hand full (out of some 630
participants) that did show up, was a sobering
indication that we have been less than successful in
our effort to carry the
message of ground
water significance
across.

In introducing the
subject and panelists to
my audience, I cited the
additional difficulty of
dealing with karstic
settings in modeling
ground water movement
and transport of
contaminants in
aquifers. My aim in
discussing that
additional challenge was
to point to the need for
innovative thinking in
modeling for ground
water transport under
conditions of anisotropy
and multi-porosity.
Difficult as modeling
g r o u n d - w a t e r
contribution to selected stream nationwideunder such
conditions might be, the difficulties would be
considerably magnified
when one adds the
burden of quantifying
interaction with surface
water, a necessary bit of
data if one is to model
TMDLs for interactive
watersheds.  As is the
case with other
presentations I have
made to national
audiences, my concern
was dismissed as a
“Florida problem” that

only Floridians had the misfortune of dealing with.
Once again I had to point to the USGS map below
showing that, contrary to the prevailing wisdom,
about one third of the US (not only Florida) is

underlain by karst.

What are the lessons
learned from the
above?

As a water resources
protection and
m a n a g e m e n t
community, we have a
long way to go in
shedding off our
professional and
programmatic biases.
When faced with a
difficult problem many
of us tend to hide behind
statutory or regulatory
definitions and pseudo-
scientific fig leaves to
mask our inability to
solve the problem. The
unfortunate fact that a
federal act or a State
regulation does not

clearly define watersheds as inclusive of ground
water (or the geologic formation containing it), does
not give us the license to ignore the role played by

this resource in
determining how we
protect or manage our
watersheds. Such an
oversight has the
potential of precipitating
e c o l o g i c a l ,
environmental, public
health; thus economical
ramifications that are ill
afforded by our society.
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Water Sustainability in Florida: Issues of Development,
 Population, and the Environment with
Special Reference to the Everglades

through attempts to control water.  The ecosystem
was drastically altered.  Now, man is attempting to
restore the ecology of the Everglades.  The restoration
requires a restructuring of water policy and use in
southern Florida.  Congress  and the State have passed
legislation to provide funds for the restoration.

Many water sustainability questions arise.
These include:  1) What is
the level of infrastructure
development and population
growth that is supportable by
the state’s water resources?
2) Should mineralized
waters be considered as part
of a sustainable water
supply?  3) How much
impact on the environment is
acceptable?  4) How do we
balance ecological
sustainability with human
needs and economic growth?

   David Struhs,
Secretary of FDEP and Tom
Scott, Assistant State
Geologist, FGS, were on
Buzz Conover’s “Florida on
the Line” show on Florida
Public Radio FM.  These and
other water-related issues
were discussed.

By Thomas M. Scott
 And
Walter Schmidt

Florida is a water-rich state.  The geological
framework formed over
millions of years created
the aquifer systems upon
which man relies for water
resources.  It is estimated
that more than two
quadrillion gallons of fresh
water are in the state’s
aquifers.  Approximately
four trillion gallons of
water recharge the
Floridan aquifer system
each year.  Three trillion
gallons are naturally
discharged annually,
mostly via Florida’s more
than 600 springs.  One
trillion gallons per year are
withdrawn by pumping.
Surface water discharge
from the major rivers is
more than 14 trillion
gallons per year.  Many
areas of the state do not
have the needed  fresh water supplies.  Alternative
supplies from mineralized waters and subsurface
storage of excess water are being used.

The Florida Everglades are a vast wetland in
southern Florida. The Everglades formed over
thousands of years as a result of fresh water sheet
flow.  Man has dramatically altered the Everglades
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The Spirit of Giving was alive and well at
the Florida Geological Survey for Christmas 2000.
FGS participated with the Division of Resource As-
sessment and Management in adopting a family of
four through the Christmas Connection.   Each
DRAM bureau was responsible for a different sec-
tion of the house.  Survey staffers focused on items
for the family’s bathroom.  From towels to tissue,
hair brushes to Q-tips, if you can associate it with a
bathroom it was included in the sleigh full of gifts.

In addition to the items that were brought in,
$156.80 was raised through a pizza and bake sale
and an additional $255 was contributed through cash
donations.  This money was used to purchase some
of the needed clothing items for each family mem-
ber.  Gifts were wrapped by FGS elves and deliv-
ered along with the other boxes of bathroom neces-
sities by Santa’s helpers the week before Christmas.

Making even a small difference in this
family’s life is what the Spirit of Christmas is all
about.

French Students Focus on FGS Drilling Program

                                        Christmas Connection

web has transformed daily operations at the Florida
Geological survey. David and Yoann have a strong
interest in geology and became acquainted with the
FGS through our website. They contacted us using
the “feedback” portion of the site. We directed their

attention to the
Drilling Program as
an area where
geology and
m e c h a n i c a l
engineering interests
converge.
FGS geologist Ken
Campbell supplied
a d d i t i o n a l
information on the
Drilling Program by

mail. Details of their stay were coordinated by
geologist Paulette Bond via e-mail.

David Vessier and Yoann Berriot, mechanical
engineering students at the Institut Universitaire de
Technologie located in the city of Metz, France
visited the FGS in Tallahassee on April 3rd and 4th.
Their visit was the culmination of a class project
designed to describe
and analyze various
aspects of the FGS
drilling program. On
April 3, the students
toured facilities at the
Survey and met
various members of
the staff. The
following day they
visited a site near
Crestview, in the
Florida panhandle, where geologists Ken Campbell
and Harley Means were drilling as part of the
Statemap project.
This visit is one example of the way in which the
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In recognition of the growing amount of research
in hydrogeology at the FGS, as well as the
significance of water-related issues in Florida, the
FGS Hydrogeology Program has been initiated.  This
program is a new sub-section within the FGS
Geological Investigations section.  The purpose of
this program is to conduct hydrogeologic research
at the FGS in support of the need for unbiased,
scientific knowledge of Florida’s watersheds with
specific emphasis on aquifer systems.  The program
also has plans to administer this type of research
through outsourcing of research funds, pending
approval of the Governor’s 2001-2002 budget.

Although organizationally within Geological
Investigations, the Hydrogeology Program is an FGS-
wide program that will serve as a focal point through
which research efforts, expertise and physical
resources can be coordinated.  As such, the program
will facilitate communication and cost-efficient
research.  A few of the current projects in the
Hydrogeology Program include:

· Aquifer storage and recovery geochemical
study

· Hydrogeologic framework mapping of
Southwest Florida

· Southwest Florida reference cross sections
· South Florida geological database

development
· Monitor well installation for FDEP Ambient

Ground Water Quality Monitoring Program
· Statewide hydraulic conductivity database
· Florida Aquifer Vulnerability Assessment

modeling project

Staff and affiliates of the program provide
scientific/technical support to local, state and federal
agencies and committees, including the FDEP

Division of Water Resource Management -
Underground Injection Control Program, the FDEP
Springs Task Force (see http://www.dep.state.fl.us/
stland/modern/flsprings.htm for more information),
Aquifer Storage and Recovery Project Delivery
Teams (Comprehensive Everglades Restoration
Program), Silver Springs Forever, The Hydrogeology
Consortium (see http://hc.gfdi.fsu.edu/), the
Northwest Florida Legislative Natural Resource
Advisory Committee, the Florida Natural Areas
Inventory, Department of Community Affairs and the
US Office of Management and Budget – Water
Information Advisory Committee, just to name a few.

Long-range research areas of the Hydrogeology
Program include:

1) physical aquifer characterization - aquifer
system mapping, identify relation between geologic
units and aquifer systems through generation of cross
sections and contour maps; maintain hydraulic
conductivity database for modeling; provide
framework knowledge for improved aquifer storage
and recovery (ASR) and injection well site designs
and source-water protection;

2) surface water-groundwater interaction –
investigate ground-water contribution to surface
water base flow as well as seepage of groundwater
in coastal zones; quantify surface water  - ground-
water interaction for use in waste-load allocation
models (e.g., Total Maximum Daily Loads);

3) hydrogeochemistry studies - ASR water-rock
interaction, uranium and arsenic mobilization studies,
Everglades Restoration research support, Florida
springs and aquifer system ambient geochemistry
data collection and interpretation;

4) geographic information system (data
dissemination and modeling) - provide Department-

Hydrogeology Program initiated at the FGS
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wide hydrogeology coverages, interactive data access
for FGS wells, aquifer framework data for use in
ground-water modeling and 3D visualization, aquifer
vulnerability mapping;

5) hydrogeologic resources – sinkhole studies and
mapping, archive cave maps, locate and characterize
onshore and coastal fresh water submarine springs,
evaluate submarine springs as potential public water
supplies for coastal communities;

6) education and communication – participate in
FDEP committees and working groups, liaison with
Water Management Districts, other local, state and
federal agencies, non-profit scientific organizations;
environmental/earth science education; public
communication; publish and disseminate maps and
reports in a variety of media.

With inception of this program, the FGS will
be able to respond more completely and in a more
timely manner to the requests for hydrogeologic data
and interpretations.  This cost-effective, unbiased

research allows for a more complete understanding
of Florida’s watersheds and will improve the
FDEP’s ability to protect and conserve our state’s
ground-water resources.  For more information,
please contact Jon Arthur at
jonathan.arthur@dep.state.fl.us or call 850/488-
9380.
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