





Back-Pumping from Toe Canal
to Between Parallel Levees
Levees Pump Water

v Toe  Taple
Canal

Back-pumping from a toe canal on the down-gradient side of the parallel levee
system is a good way to reduce the hydraulic gradient and in turn, reduce seepage.

Diagram not to scale.
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Back-Pumping from One
Impoundment to Another

Conservation Shallow Impoundments

Area Levee
/ gl \

This type of seepage recovery is based on a series of impoundments, located east

of a levec. The hydraulic gradient between the Everglades and the eastern-mos
impoundment would be controlled by back-pumping from the down-gradient

5t

impoundment back into the next higher impoundment. The success of this sysfem
is based on the seepage rate between impoundments. If the impoundments wopld
be deep and penetrate a large thickness of the Biscayne Aquifer, the magnitudg of
back-pumping may be too large to allow economic operation of the system." Ifjthe

impoundments-are shallow wetlands, the water budget of the “impoundments”
would require analysis to assess enhanced evapotranspiration losses. Also, the!

quality of water to be back-pumped would be an issue of concem.

Diagram not to scale.
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Back Pumping From -
Toe Canals Across Levees
Toe Canals to Between Levees
One Impoundment to Another
Quarry Lake to Canal or Impoundment

honN-~

CRITERIA RATING
Large |Medium | Small

I| Technical feasibility H H u

Operational flexibility
Reversibility
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There is potential wide-spread application of this method, where the seepage
rate is sufficiently low to allow economic pumping. In areas where the
permeability is high and the seepage rate is high, the pumping capacity
necessary may be too high to allow economic back-pumping.

Back-pumping into parallel levees is the same as back-pumping into an
impoundment. This has a wide-spread potential application, because there

may be less concern about water-quality compared to direct back-pumpmg mto
the conservation areas. '

Back-pumping between impoundments has been used within residential
developments in South Florida to supplement irrigation and to manage
stormwater. Back-pumping could be used to balance the water budget of the
shallow impoundments.

Problems
«  Water quality concerns
« Permitting issues .
« for 1: Land area small
» for2: Land area medium
« for 3: Land area large
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Economic Considerations for
Seepage Management
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In order to assess the economic
viability of any seepage control
option, the objectives of seepage
management must be defined.

The approach to a proper economic assessment for seepage control at any
given location is to first assess what technical options are available based on
some general objectives and the local hydrogeologic conditions. Then, some
very specific goals and objectives must be set, such as what level of flexibility
_is required, how much seepage must be controlled or recovered, and what
water quality criteria must be met.
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Types of Project Costs to be
Assessed

e Capital Costs (design and construction)
e Operating Costs
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General Economic Principles

e Groundwater barriers have high capital
costs and low operating costs

® Seepage recovery systems have
relatively low capital costs and high
operating costs

e Impoundments combining methods will
be a blend of costs that may be more
difficult to define
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Cost of Groundwater Barriers

e Slurry walls to depth of 100 feet
— Cost per 1 mile = $3 to $6 million

@ Control structures
— Cost per 1 mile = $0.25 to $0.5 million

L ong term maintenance = low
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Cost of Backpumping

e Capital Cost = $20.00 to $30.00 / acre-ft.
e Maintenance Cost = $1.00 to $2.00 / acre-ft.

e Pumping Cost = $0.80 to $1.00 / acre-ft.
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Conclusions
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Seepage has become a very
significant part of the South
Florida water budget.
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A large part of present day
seepage is primarily the result o
levee construction and flood
control drainage.

Other contributing factors include wellfield pumpage, individual wells,
other land uses that alter the water levels.
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| Seepage loss from the

Everglades alone is estimated to

be about 1,000,000 acre-feet per
year.

(TAC, 1995, Everglades Water Budget).
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Conservation of seepage MUST

 be a critical part of future
restoration and water-supply
projects. Everglades restoratio

cannot be accomplished without
improving seepage management.

n
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Technologies for seepage
management are available for a
variety of hydrogeologic
conditions in South Florida.
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The optimal mix of technologies to
be applied for seepage
management is site-specific.
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In order to maintain replenishment
of water-supply sources, flood
protection, groundwater levels,

and estuarine protection, the
seepage management techniques
applied must be flexible.
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Adequate hydrogeologic
information is currently not
available to develop a detailed
seepage management strategy.
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" The existing water management
system is not sufficient to
manage seepage (reduce losses

~ at critical times).
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Any seepage management strategy
developed must: 1) prevent
significant downstream impacts to
urban and agricultural water supplies,
flood control, wetlands, and estuarine
systems, and 2) if possible, augment
regional water supplies.
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The potential benefits of a slurry
wall for regional seepage
management merit BOTH field
testing and modelling of this
technology.
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Selection of a seepage
management technology should
include the tradeoffs of capital
cost vs. operating costs during the
lifespan of the facility.
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In areas where the permeability is
high and the seepage rate is high,
the pumping capacity necessary
may be too high to allow
economic back-pumping.
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Recommendations
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The Governor's Commission should
recommend to the U.S. Army Corps
of Engineers and the SFWMD that
seepage management be elevated
in priority, specifically considered,
and addressed in ALL water
management plans.
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The Governor's Commission should

recommend to the U.S. Army Corps of

Engineers and the SFWMD to allocatt
funds in the next fiscal year for
demonstration projects for those
technologies that have a sound
scientific/fengineering basis or that hay
been shown to work in other situations

AP

e
in

Florida or in situations similar to those that

- occur in South Florida.
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Perform a demonstration project
for investigation of the slurry wall
seepage management technique,

including an assessment of
downstream impacts.
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Collect comprehensive new
hydrogeologic data (e.g. cores,
head, and flow data) for evaluatic
of seepage management strategis
and their impacts.
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