Useful Storage

and the
Hydrologic Cycle

This Is a presentation about water quantity.



Sometimes we get too much rain.




Sometimes we get too little rain.




This is not a presentation regarding water quality.
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This is not a presentation regarding the environment.
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Conservation of Mass, I.e.

Water on/in/around earth is Constant

This is a Presentation on Water Quantity not Quality




3. Find x

SIMPLICLTY

The simplest solutions are often the cleverest
They are also usually wrong




ET, External Seepage, Deep Well

Injection, External Discharge Key Concept Rain, Snow, Desalinization
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|deal Situation

Local Strage

Regional Storage

Unavailable Storage
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Estimating Active Storage Capacity

Mass Balance Equation of Reservoirs
St + QR - L =S
Where

S, IS storage at end of previous time interval

S, Is storage at end of current time interval

Q,Is inflows at current time interval

R, Is release at current time interval

L. is loss (evap/seepage) at current time interval

Reservoirs have a fixed storage capacity, K, so

S, <=K for each interval

CVEN 5838 Aug 28, 2008



Mass Diagram Analysis (Rippl) Method

Find the maximum positive cumulative difference between a sequence of pre-
specified (desired) reservoir releases R, and known inflows Q..

Record of historical inflows is used, typicallvy

Example: Nine period-of-record flows: 7
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT
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Daily Stage Hydrograph for Period of Record 1965 — 2000
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT
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New Subject

Storage Effectiveness v Depth

Lost Storage due to ET: No External Seepage or Discharge
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New Subject

Lake Okeechobee
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Lake Okeechobee
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Lake Okeechobee
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Lake Okeechobee
Equivalent Storage Costs

C-51 Reservolir
~ $1,000,000,000+ for 75,000 Ac Ft

1” in Lake Okeechobee
= 37,083 Ac Ft

1” in Lake Okeechobee
=~ $500,000,000

2’ in Lake Okeechobee
=~ $12,000,000,000



SFWMD

WATER USE AND SUPPLY
DEVELOPMENT PLAN

JUNE,1978

o INCREASED LAKE OKEECHOBEE STORAGE

1. The increased requlation schedule of 15.5 to 17.5 ft. msl., which can be attained with the existing
facilities and is currently being considered by the Corps of Engineers, should be implemented as soon as
possible.

Additional Lake Okeechobee Storage

This alternative deals with increasing storage in Lake Okeechobee by allowing for the ability to increase stages.
This would require additional modifications to the existing structures and levees...

By volume, Lake Okeechobee is the largest surface water body in south Florida. A Corps of Engineers report
(1968) indicates this is the most effective location for additional surface storage. This study resulted in
Congressional authorization for projects up to a maximum stage of 21.5 ft. msl...



Q: Is the current Lake
Okeechobee Regulation
Schedule the
$12,000,000,000
Mistake?






torage 1 - Storage 2 = Storage 2




Conclusions/Recommendations

Increase Available Storage to meet Demands

Minimum Storage Depth = 10" (This is not an STA
w/treatment goals or and environmental area w/habitat
goals)

Push for higher Lake Okeechobee Regulation
Schedule up to 15.5°-17.5" Depending on vegetation.
Raise operations schedule as high as practicable.
13.5" to 15.5" Is unacceptable.

Promote conveyance to Regional Storage

Reduce lost available storage to tide: seepage around
salinity structures & seepage via groundwater (lower
control elevations but more structures)

Have the Technical Committee review and make
recommendations back to the WRTF



