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Presenter�
Presentation Notes�
The Peace River Cumulative Impact Study was mandated by the Florida Legislature in 2003.  This presentation features selected highlights of the study.  The entire study is available from the Florida Department of Environmental Protection, Bureau of Mine Reclamation (850) 488-8217.�
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What did the Legislature ask for?

Assess the cumulative impacts of changes in

landform and hydrology in the Peace River
watershed

Form the technical foundation for the DEP Peace
River Resource Management Plan

|dentify regulatory and non-regulatory actions to
address cumulative impacts

Recommend statutory changes to regulatory
programs

(Rule-making authority has already been granted for
regulatory recommendations)


Presenter�
Presentation Notes�
The scope of the CIS was limited to the cumulative impact from changes in landform and hydrology.  Thus, the effects of industrial contamination, air quality degradation, direct discharges of pollutants to water, while important in their own right, were not part of this study.

The CIS provides the technical foundation for the Peace River Resource Management Plan written by DEP.  The Plan is a policy document built upon the findings and conclusions of the CIS.

The legislatively-mandated goals of the CIS and Plan are to identify both regulatory and non-regulatory action to minimize current and future cumulative impacts.  Statutory changes to regulatory programs are to be referred to the Legislature.  In 2003, the Legislature granted explicit rule-making authority to implement recommendations. �


Wt Is Unique about the Cumulative
Impact Study?

e The study evaluates the effectiveness of
regulations for first time on watershed scale
— Environmental regulation began in the 1970’s
— Cumulative impacts are evident 30 years later

— Central Question: Have regulations been effective in
addressing cumulative impacts?

e The source information was obtained by methods
Independent of regulatory records

e The study is the work product of independent
consultants, with review by DEP and SAMARAND staff



Preconceptions: True or False?

 Coastal populations demand water and this

demand threatens the Charlotte Harbor
estuary

1 Phosphate mining threatens the river

1 The watershed Is mostly agricultural and,
therefore, “undeveloped”

 So far, the ‘Heartland” has been spared the
problems of development




Why study past (cumulative)
Impacts?

Population projections for the “Heartland” show very large
Increases.

The Peace River is a regional water supply for Charlotte,
DeSoto, Manatee, and Sarasota counties, and supplies
freshwater critical to the Charlotte Harbor estuary.

Public agencies are programming significant money to fix
cumulative impacts.

The Peace River watershed is only 4% of Florida, and the
study may have future implications for the rest of the
State.



d Use Scenarios
for the
Southwest Florida Region

Sarasota, Desoto, Glades, Hendry, Charlotte, Lee and Collier

Geoplan Center
College of Design, Construction and Planning

UF [FLORIDA
December 13, 2006


Presenter�
Presentation Notes�
The UF GeoPlan Center recently presented various scenarios to the Southwest Florida Regional Stewardship Alliance.  Just looking at DeSoto County, which lies almost entirely within the Peace River Watershed, we can see the stark choices that future scenarios present.�


ine Scenario

Desoto Results for Basel



Presenter�
Presentation Notes�
This is a projection of additional projected population under the status quo.  Red indicates development, while Green is conservation�


Composite Results - Desoto



Presenter�
Presentation Notes�
Using the same population projections, this slide shows how much more undeveloped land can be maintained by concentrating development with higher densities.  

These slides look into future scenarios and the CIS looks back; but it is the future that is at stake in the way we interpret these historical data and adjust our behavior.�
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Peace River Basin in 1999

Peace River
1999 Land Use

Urban

- Agriculture

Rangeland



Presenter�
Presentation Notes�
This graphic from SWFWMD shows the land uses in the Peace River Watershed in 1999.  The 1999 Land Use Map became the end-point of the study of changes in landform.  The Pink areas are urban (10%); the Purple areas are mining (10%) and the remainder is various forms of agricultural lands – from native range to more intensive uses such as citrus groves.�
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What did the CIS address?

River flow from the 1930s

Water quality from the 1960s

Land use from the 1940s

Regulatory effectiveness since 1970s


Presenter�
Presentation Notes�
River flow records go back to the 1930’s

Water quality data is available from the 1960’s 

Land use changes were measured from the 1940’s – the earliest time that aerial photographic coverage of the basin is available

Substantive regulation started in the early and mid-1970’s.�
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Presenter�
Presentation Notes�
These four factors fit together like pieces of a puzzle and work together to affect water supply, aquatic resources, future land use and economics, and recreational opportunities.  The goal, of course, is to develop sustainable solutions to the long-term growth demands on the basin.  

Recent syntheses of demographic pressure and land use practice using GIS have produced some useful insights into the challenges we face in the Peace River Watershed.�


Questions about River Flow

« Why have Peace River flows declined?

« Why did Kissengen Springs (and others) stop
flowing In the upper river?

 How are base flows (i.e., not directly related to
rainfall) important to water supply?

e How Is groundwater depletion in the SMJCA related
to river flows and water supplies?


Presenter�
Presentation Notes�
Let’s start with a few facts about river flow.�
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Peace River @ Arcadia
S-year moving average flow
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Presenter�
Presentation Notes�
It is easy to see that the river had higher flows in the 1930s than in the 1970s, 80s and early 90s.  By the mid-1990s, we have entered the wet cycle again of the Atlantic Multidecadal Osscillation.�
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Presenter�
Presentation Notes�
So, if rainfall is less during the 60s through mid 90s, doesn’t that explain why there is less flow in the Peace River? Yes, but only partly.  This graph shows an overlay of flows from another river in the region – the Withlacoochee.  It shows a similar pattern for the 5-year moving average of annual flows, indicating that rainfall has a large effect on flows.�


Did less rainfall account for all the
decreases In river flow?

No, rainfall was only a partial cause.

River flow has decreased more than changes in
rainfall would indicate, especially during the dry
season.

Even with increased flow from irrigation runoff,
low flows are down more than expected.

Low flow Is also called base flow. Base flow occurs
from the slow release of stored water during
periods of no rainfall. (Base flow sustains natural
systems and water supplies during droughts.)



Where does base flow come from?

o Water table (unconfined aquifer) as
Indicated by wetlands on flat terrain

e Artesian aquifers when connected to the
surface by sinkholes or subsidence features

Wetlands are important storage features that
we will look at later in the presentation

Now, let’s look at the role of artesian aquifers
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Presenter�
Presentation Notes�
When we talk about groundwater depletion, we refer to changes in the potentiometric surface.  This slide shows what that means.  An artesian aquifer is confined and the downward pressure of water from the aquifer recharge area causes water to rise in a pipe that taps the confined aquifer.  When the water rises above the surface of the ground, it is called an artesian well, because water flows out without pumping.  You might think of this phenomenon like a U-tube, where water tends to seek the same level on each side.  One side is the recharge area and the sand hill ridges and the other is in the well pipe.�
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Groundwater Declines

Long Term Changes in the Potentiometric Surface
of the Upper Floridan Aquifer
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Presenter�
Presentation Notes�
This is a famous slide we have all seen depicting the depletion of regional groundwater.  The yellow and red represent the worst depletion.  The extent of yellow and red has grown between 1975 and 2000 under regulations in place during this interval.�
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Presenter�
Presentation Notes�
Just looking at ground water withdrawals from Polk County at the top of the watershed, one can see the history of increasing withdrawals.  The red line indicates the level of groundwater needed for spring flows to the river, and the red arrow indicates the year Kissengen Springs quit flowing.�
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Presenter�
Presentation Notes�
This slide shows that the potentiometric surface was always above the land surface before development.  In fact, it was above the land surface until 1950.  The Blue dashed line is the potentiometric surface and the earth-color represents the elevation of the river bed from Lake Hancock (about 100 feet above sea level) to Charlotte Harbor.
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Presenter�
Presentation Notes�
By contrast, this slide shows the current potentiometric surface and it is below the river bed in Polk County – the upper Peace River between Bartow and Fort Meade.�
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Presenter�
Presentation Notes�
When we talk about groundwater depletion, we refer to changes in the potentiometric surface.  This slide shows what that means.  An artesian aquifer is confined and the downward pressure of water from the aquifer recharge area causes water to rise in a pipe that taps the confined aquifer.  When the water rises above the surface of the ground, it is called an artesian well, because water flows out without pumping.  You might think of this phenomenon like a U-tube, where water tends to seek the same level on each side.  One side is the recharge area and the sand hill ridges and the other is in the well pipe.�
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Presenter�
Presentation Notes�
Here again are Bartow and Fort Meade, showing their location on the Peace River.  The small yellow circles are sinkholes or subsidence features.  Kissengen Springs is shown.  These sinkholes and Kissengen Springs were historically connected to the aquifer and flowed year around.�
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Peace River at Bartow (1)
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Presenter�
Presentation Notes�
Now they are dry – because the potentiometric surface is below the river bed.  This slide shows the Crevasses – of these features.  It lies in the river bed and water runs into it now – rather than coming out.�
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Presenter�
Presentation Notes�
This is a graphical expression of groundwater levels at the top and Kissengen Spring flows at the bottom.  Throughout the 1930s Kissengen Springs contributed more than 20 million gallons per day to the upper Peace River, enough to achieve Minimum Flows established by the District that are not met today.�
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Summary of Flow Changes

 Before 1970’s there was an overall decline in flows
beyond that related to rainfall patterns

— Associated with declines in aquifer levels and loss of spring
flows in the upper watershed that occurred before 1960’s

— Associated with significant loss of wetland storage throughout
the watershed from 1940’s

« Starting in 1950’s, the lower watershed (Horse, Joshua,
Shell and Prairie Creeks) flows have actually increased
from agricultural irrigation

— Associated with land clearing, wetland losses and agricultural
development

— Flows from irrigation wells have a groundwater “signature”


Presenter�
Presentation Notes�
Nevertheless, when scientists look at base flows (low flows) that sustain the river during periods of little or no rainfall, they find that these are down beyond that related to rainfall patterns.

Why? We have lost the spring flows from the upper watershed because of declines in the aquifer levels

We also see that we actually have more flow from tributaries in the lower watershed.  This water is from agricultural irrigation and has had water supply impacts. This a a good segway into Water Quality.�
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Good News: Upper Peace River Water
Quality Improving

* Upper Peace River water quality poor, but
improving since 1960s with elimination of direct
pollutant discharges

o Lake Hancock will be used for storage and
its discharge will be treated by a man-made
wetland

o Total Maximum Daily Loads are being
established by DEP on impaired waters in
upper Peace River watershed


Presenter�
Presentation Notes�
The upper Peace River has poor water quality still, but it is improving.

Since the 1960s, elimination of direct discharges

Lake Hancock will be raised for storage of its discharge treated through man-made wetlands

TMDLs are being established in impaired waters�
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Lower Peace River Water Cjuaal
Getting Worse

Lower Peace River -- tributaries are becoming highly mineralized
— Floridan aquifer is relatively salty in the lower basins

— Agricultural irrigation brings these salts to the surface where they
enter streams

— Some streams have been “impaired” by well water

— The City of Punta Gorda’s water supply was degraded in the
2001 drought — bringing the problem into sharp focus

Even where water supplies are not threatened, the study found
evidence of impacts to fish communities from increased
mineralization.

DEP is reviewing mineralization standards and may recommend
more stringent standards in the future.


Presenter�
Presentation Notes�
Mineralization of tributaries is a growing concern.  Here is what’s happening.�
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Resolving the Conflict withPunta
Gorda’s Water Supply

« SWFWMD and DEP have worked together to help
agricultural irrigation users meet acceptable levels by
2014.

« The challenge is to resolve the conflict between
agricultural users, who depend on irrigation water, and
the City of Punta Gorda customers, who depend on Shell
Creek for their water supply.

« The CIS identified a need to

— More directly address the water quality impacts in
streams during the issuance of SWFWMD irrigation
permits

— Provide gradually tighter regulatory controls for
reducing impacts to Shell Creek water supply
reservoir


Presenter�
Presentation Notes�
Here is how this affects water supply.  Irrigation water has contaminated Shell and Prairie Creeks with salt. This has violated water quality standards and in 2001 caused the City of Punta Gorda not to meet secondary drinking water standards. From a regulatory perspective, this should not have happened because one of the statutory criteria for getting a water use permit is that the new use does not interfere with an existing legal use.  The City has been an existing legal use since 1964.  At the time these wells were originally permitted, SWFWMD did not realize the harm that would occur.

SWFWMD has developed  a strong management plan to address this issue and set water quality goals with a deadline to achieve them by 2014.  One possible problem is that the program is entirely incentive-based and less than a third of landholdings are currently participating.  �
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Presenter�
Presentation Notes�
We have looked at River Flow and Water Quality.  Now, let’s look at land use.�
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Land Use Study Compared Historic Aerial
Photographs

1940s — earliest available aerial coverage
1979 — after major regulations adopted
1999 — recently available aerial coverage
Standard techniques to compare disparate

photographic record

— Digital technology applied to historical aerial
photos

— Standardized classifications used
— Same photo-interpreters used


Presenter�
Presentation Notes�
The 1940 aerials were assembled from the National Archive.  They were mostly taken during the 1940s, but some were taken as late as 1951.  These represent the earliest time coverage is available.

1979 was chosen because by 1979 all of the initial environmental statutory enactments of the 1970s were in place.  

1999 was already prepared by SWFWMD and was the latest available when the study was initiated.  

Using 1999 land use designations on the SWFWMD maps, 1979 was reviewed for consistency.  1940s aerials were digitized and classified consistently with the 1979 and 1999 aerials.

The same company and same photo-interpreters were used for all three sets.�





Changes In Native Habitats

1940s Undeveloped Land Use
B Native Upland Habitat

« Upland Habitats = 60%

« Wetlands = 25%

 All Native Lands = 85%


Presenter�
Presentation Notes�
This slide shows that only 15% of the watershed had been developed or cleared in the 1940s. 60% was native uplands; 25% wetlands.�


Changes In Native Habitats

1979 Undeveloped Land Use
I Native Upland Habitat

« Upland Habitats = 30%

« Wetlands = 18%

 All Native Lands = 48%


Presenter�
Presentation Notes�
By 1979, let’s say three decades, ½ of the native uplands had been cleared.  Wetlands went from covering 25% of the watershed to 18%.  This represents a phenomenal investment of labor and capital in the land.  Just clearing the uplands represents a rate of 14 square miles (land sections) per year.�


Changes In Native Habitats

1999 Undeveloped Land Use
I Native Upland Habitat

« Upland Habitats = 17%

« Wetlands =16%

 All Native Lands = 33%

'''

L


Presenter�
Presentation Notes�
By 1999, native uplands were reduced to 17% from 30%.  Remember, this is not a regulated activity.

Wetlands, which were regulated to various degrees, still lost ground.  More about that later.�


Changes from Development

1940s Developed Land Use

B improved Pasture
Intensive Agriculture

Urban Land Use

| n - Mining

Intense Agriculture = 8%
Improved Pasture = 3%
Urban Land Use = 1%
Mining = 0.5%

Total = 12.5%



Presenter�
Presentation Notes�
The flip side of the coin is development.  Agriculture was the main developed land use in the 1940s.  Mining and urban were still quite small.

�


Changes from Development

1979 Developed Land Use

B improved Pasture
Intensive Agriculture

Urban Land Use

L - Mining

 Improved Pasture = 26% ¢
* Intense Agriculture = 14% N
 Mining = 5%

« Urban Land Use = 5%
« Total =50%



Presenter�
Presentation Notes�
By 1979, however, cleared agricultural land was 40% of the watershed and mining and urban were 5% each.�


Changes from Development

1999 Developed Land Use

B improved Pasture
Intensive Agriculture

Urban Land Use

L n - Mining

Improved Pasture = 27%
Intense Agriculture = 17%
Mining = 10%

Urban Land Use = 10%
Total = 64%



Presenter�
Presentation Notes�
Cleared agricultural land comprised 44% of the watershed in 1999.  Urban and mining were about 10% each.�
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Summary of Changes Since 1940s

e 591,462 acres (924 sg. mi.) of native uplands
converted to other uses

« 136,442 acres (213 sg. mi.) of wetlands lost

» 343 miles of streams lost (about the distance
from Tallahassee to Port Charlotte)


Presenter�
Presentation Notes�
Compare to the size of 

Sarasota 572

DeSoto    637

Charlotte 694

Manatee  741�


O Agriculture

B Mining

O Urban
O Other



Presenter�
Presentation Notes�
While agricultural land account for 46% of the wetlands lost, remember it is essentially 80% of the watershed

Mining, which is about 10% of the watershed, accounts for 26% of the loss

Urban, which is 9.6% of the watershed, accounts for 13% of the loss�
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Wetlands declined during period of
Increasing protection: 1979 to 1999

More than 31,000 acres have disappeared since
1979

13,397 to phosphate mining

12,707 to agriculture
4,086 to urban

How did this happen in the era of
wetland regulation?


Presenter�
Presentation Notes�
Perhaps, the most surprising losses are those that occurred most recently

Over 31,000 acres of wetlands have disappeared in the Peace River watershed since 1979.

	13,397 to phosphate mining

	12,707 to agricultural uses

	  4,086 to urban land uses



To understand how this occurred in an era of wetland regulation, we need to delve into each category.  But actually, there are more questions, than answers.�
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Phosphate Mining (13,397 acres)

No permitting requirements for isolated wetlands until
1995

From 1987, reclamation required acre-for-acre, type-for-
type replacement

Industry has received sign-offs from DEP after one year of
restoration success

The study only used aerial photographs and ground-truths
may reveal more reclaimed wetlands not recognizable on
the aerial photographs

The CIS recommends reconciling phosphate restoration
records with wetland losses


Presenter�
Presentation Notes�
Many wetlands are isolated – not connected to streams.  We see them everywhere.  There were no permitting requirements for isolated wetlands destroyed by mining until 1995, but there were acre-for-acre and type-for-type reclamation requirements for wetlands.  The industry has sign-offs from DEP under the protocol of one year of success.  The question is, why can’t the aerial photo-interpreters “see” these wetlands?  The CIS recommends reconciling the restoration records with actual results.�
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Agriculture (12,707 acres)

Agriculture Is exempt from surface water permitting, but
this i1s not supposed to be used to drain wetlands

The agricultural exemption Is vague and somewhat
dependent on the intent of the user — hard to enforce

The loss of wetlands is a result of drainage to lower water
tables and remove flood waters. Current agricultural
economics may support drainage reversals to store water.

The CIS recommends reviewing use of the agricultural
exemption and looking for opportunities to engage
agricultural land owners to store water in wetlands


Presenter�
Presentation Notes�
Agriculture enjoys a broad statutory exemption from surface water regulations in Chapter 373, but the exemption is not intended to include drainage of wetlands.  It would appear that the losses of wetlands, however, are too large for a strict interpretation of the exemption.

The good news with agricultural losses is that they are reversible.  Ag typically doesn’t fill wetlands, it merely drains them.  Land use data indicate that some agricultural lands are becoming wetter over time as ditches become less effective unless frequently maintained.  The changing economics of some forms of agriculture may present an opportunity to engage land owners to provide storage (flowage easement).  The Ag exemption needs to be reviewed.�
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Urban Land Uses (4,086 acres)

Scale of wetland losses, while smaller than for mining and
agriculture, still is not consistent with SMAVD permitting
records — about 5 times greater

Most losses occur in Polk and Charlotte counties

Agricultural exemption may have been improperly applied
In developing areas to prepare land for conversion to
urban between 1979 and 1999

The CIS recommends reconciling permitting records with wetland
losses and updating change analysis to 2005 to better determine the
current rate of loss.


Presenter�
Presentation Notes�
The losses to urban land uses, while smaller than that from Ag and mining, is probably the most perplexing because there are no exemptions for urban development.  These losses represent about 5 times what we see permitted today.

Full regulation of isolated wetlands, however, didn’t start until 1987 – eight years into the study interval.

The agricultural exemption may be improperly applied in areas being prepared for development

The study recommends a reconciliation audit.  Also, to understand what is actually happening today, 2005 aerial should be compared directly with the 1999 aerials.�


Summary of Cumulative Impacts

| 0ss of spring flows

_0ss of wetlands for storage, filtration and slow
release to surface streams

Loss of stream channels conveying water to the
river

Augmentation with groundwater from industrial
and irrigation wells

Mineralization of streams from irrigation




What does this mean for water supply?

The Peace River loses flow to ground water during
dry periods

Surface storage volume has been reduced

Conveyances (streams) have been lost, reducing
connection to the Peace River

Flow declines actually worse than indicated by
records because they are offset by agricultural
Irrigation runoff to streams

Water quality iIs generally diminished by irrigation
runoff



What does this mean for the
environment?

o Peace River flows are more “flashy,” making faster
and less moderated changes to estuarine salinity

o Water suppliers and the environment compete
more for critical low flows. Guess who loses?

« Habitat is lost with degraded water quality,
converted wetlands and streams lost.
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What does this mean to the taxpayer?

Curing cumulative impacts is costly

« Example — Restoring minimum flows to the upper Peace

— Wetlands store water needed to extend base flows during dry
periods

— Wetland losses in the upper Peace River basin between 1979
and 1999 totaled over 10,000 acres

— These wetlands contributed to base flow of the upper river

— SWFWMD is spending $115 million to create 9300 acre-ft of
storage in Lake Hancock to meet about half the minimum flow
requirement of the upper Peace River

- Bottom Line: Losses of water storage in wetlands require
replacement storage to meet minimum flow requirements
and protect public water supplies.


Presenter�
Presentation Notes�
Wetlands are important for many reasons, but let’s look at one that is particularly important in the Peace River Watershed.  They store water!  That water is then released more slowly to extend base flows during dry periods.



One way property appraisers measure value is by the replacement cost.  While this isn’t as simple for wetlands as it would be for a building, look at what is happening in the upper Peace River.

10,000 acres lost above Zolfo Springs since 1979

These wetlands would have presumably stored water that could have contributed to base flow.

SWFWMD is currently spending $115 to create 9300 acre-feet for storage in Lake Hancock. An acre-foot of water is an acre one foot deep.  

Wetland losses create the need to build replacement storage at public expense.�


Questions raised by the study

Are we still losing wetlands? If so, at what rate?

Are irrigation well permits still being issued that
degrade water supplies?

What regulatory gaps allowed the apparent loss of
>31,000 acres of wetlands over a 20-year period?

What has allowed the loss of 343 miles of streams?

Is the agricultural exemption in 373, F.S., being
properly applied?

How would continued wetland loss, stream loss,
flow augmentation with mineralized water (or the
cutoff of irrigation augmentation) affect water
supplies?

Would it be possible to restore wetlands and
streams to increase base flow for water supply?




Selected Recommendations

Update change analysis to 2005 to measure effectiveness
of current regulations since 1999

Address water quality impacts of irrigation permits

Audit wetland losses since 1979, wetland mitigation, and
mine reclamation of wetlands to understand 31,000-acre
loss

Audit stream channel losses to understand 343 mile loss

Review proper use of agricultural exemption and
opportunities for landowners to store water on land

Develop plan to restore wetlands and streams for base
flow benetits to water supply and the environment.

Develop plan to manage the Peace River watershed to
protect water supplies and natural resources.
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