CHAPTER 1
INTRODUCTION

This report provides methods to evaluate the value of existing and proposed reservoirs based on the following factors:

· The existing or proposed usable storage volume.

· The timing, quantity, and quality of excess water available to fill the reservoir and the cost to collect this water (e.g. pump size and canal construction or improvements required to capture water before it is discharged to tide).

· The ability to deliver water from the reservoir to locations of water demand.

· The synergy with Aquifer Storage and Recovery (ASR) systems.  Specifically, the ability to capture water before it is discharged to tide and supply it to an ASR system for long term storage.

· The synergy with water quality improvement features such as Stormwater Treatment Areas (STAs).  Specifically, the attenuation of flows into STAs and the supply of a base flow to STAs (a.k.a. make up water).

This report provides site specific examples for a number of rock pits located near the L-8 Canal in North Palm Beach County.  This report provides methods to evaluate the value of reservoirs used to directly or indirectly (synergy with ASR or STA or both) meet agricultural, environmental, industrial, or urban demands, and prevention of salt water intrusion.  This report does not provide methods for evaluating the values of reservoir storage for the purpose of flood damage reduction as considerable work exists on methods for estimating the cost versus benefits for flood damage reduction.  For flood damage reduction examples the reader is referred to the United States Army Corps of Engineers (USACE) provides planning Guidance Notebook (ER 1105-2-100).  
Some of the beneficial users of the additional water provided by increased storage are listed below:

· agriculture, 
· environment demands (Minimum Flows and Levels, environment enhancement, environmental restoration), 
· flood damage reduction, 
· make up water for power plant cooling water,

· recharge for potable water supply raw water needs, 
· recreation, 

· residential irrigation, and 
· salt water intrusion prevention.  
It is also recognized that the storage is variable with time.  Water is needed in times of droughts; and in times of floods, storage is needed.  There is a cost associated with providing this storage.  The cost and variable demand for the supply lead to a risk of not meeting demand.  Thus, the best operating rules for storage have to be determined.  In this report, the best operating rule will be one that has the lowest risk of failure.  Methodologies for determining the value and risk of water stored storage using the data from the South Florida area are provided.
1.1     OBJECTIVES

This report has two primary objectives:
1. Provide a method for determining of the value of surface reservoir storage.
2. Quantification of the risk involved in not providing water for beneficial uses.
The North Palm Beach County (NPBC) area is used throughout the report to illustrate examples with realistic numbers.  Below ground storage is recognized in the methodologies developed but is not used for these NPBC comparisons.

1.2     OVERVIEW OF THIS PUBLICATION

Within this research publication, the following topics are investigated and presented:
1. A methodology for the cost analysis of surface storage reservoirs in Florida based on actual construction costs.
2. A model for calculation of effective storage capacity of surface reservoirs and the comparisons of these reservoirs for water supply.  Effective capacity is the minimum volume that can be supplied by a reservoir accounting for storage losses (e.g. evaporation and seepage) for a specific storage duration without the beneficial or detrimental effects of co-use such as Aquifer Storage and Recovery (ASR) or the use of the reservoir as cooling ponds for a power plants.  

3. An evaluation of storage water used for power plant cooling and the reduction in effective capacity of a surface reservoir projected to be located at the Rock Pits.  The reduction in capacity under operating conditions is called operational effectiveness.
4. A water quality assessment of the surface water bodies in the NPBC area including  discussion on how optimizing/matching the water quality of receiving surface water bodies may complicate the use of reservoirs.
5. An extension of the WASH1233D model was developed which couples a hydrologic runoff model with a hydraulic transport model here after referred to as the reservoir evaluation model or REM.  The reservoir evaluation model was calibrated and run using historical data from the South Florida Water Management District.

6. The reservoir evaluation model is applied to the NPBC area to assess the feasibility of storing enough water to supply supplemental water needed to maintain three different Minimum Flow Levels (MFL) in the Northwest Fork of the Loxahatchee River.

7. The value of surface storage is estimated for the Rock Pits based on a least cost model without an operating schedule.  In addition, the location of surface reservoirs other than at the Rock Pits are evaluated to demonstrate the factors that determine the opportunity cost and the risk involved in providing supplemental water sufficient to meet the MFL for the Northwest Fork of the Loxahatchee River (NWFLR).
1.3     PLAN FORMULATION AND EVALUATION
The methodologies provided in this report are consistent with the draft plan formulation and evaluation of individual CERP projects (8/29/2002).  Support for this statement is related to the guidance provided in the draft statement and is listed as:

1. Sound scientific and planning methodologies are used.

2. The modeled concepts provide for the restoration, preservation, and protection of the South Florida ecosystem while providing for other water-related needs of the region.

3. The models combine hydrologic computer simulations with economic “best buy” approaches, and use optimization algorithms.

4. There is a time variable component to the allocation and location models, thus conveying water to the right parts of the system at the right time.

5. Alternative locations of surface reservoirs are formulated to better define, refine, and optimize projects that are cost effective.
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