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Date:		April 29, 2013
To:		Earl King, Acting Director
From:		Hector D. Castro,P.E., CCG, Inc.
Re:		Interim Report: Future Water Supply Issues

The City of Hallandale Beach is at the cross roads of important decision regarding long term strategies for water supply.  The City has been in the enviable position of having some of the highest quality water in Broward County from its existing well field, however salt water intrusion threatens to undermine (both figuratively and literally) the long term viability of the well field, unless action is taken to prevent it. The City has a number of options to consider for its long term water supply needs.  All have varying levels of risk and costs. Some require dependency on other parties for a portion of the supply.  This report will present the various options objectively so a reasonable decision may be made by the City Commission and City Staff as to the best option(s) to pursue in order to establish a long term reliable and cost effective water supply for the residents of the City.
The City hired two consultants to review and evaluate options for providing long term water supply needs.  Hazen & Sawyer, P.C. has developed a matrix of alternatives with projected twenty (20) year life cycle costs.  MWH Global, Inc. was retained to evaluate the feasibility of using the soon to be constructed drainage injection system as a dual purpose system to dispose of excess storm water while simultaneously creating a hydrodynamic salinity barrier to prolong the useful life of the City’s existing raw water well field.  These options will be evaluated in this report using cost (both initial capital and operating), regulatory viability, span of control and reliability measures.
Option 1 – Purchase all water from outside sources:
This option assumes that salt water intrusion cannot be controlled and the City selects not to pursue development of a new well field farther west, away from compromised areas of the Biscayne Aquifer.  Under this scenario, all water will be purchased from outside sources which significantly affect the City’s span of control over its water supply.  The City will continue to operate its Nano-filtration membrane treatment plant using water purchased from Broward County’s Regional Water Supply (BCRWS), however the existing lime softening plant will be shut down and “mothballed”.  Unmet demand will be supplied by purchasing finished water from North Miami Beach.  North Miami Beach was selected as a supplier because it has relatively new and modern treatment facilities and ample surplus allocation to meet their own plus the City’s future needs.  The twenty (20) year life cycle cost for this option is estimated at $43,710,000, predicated on locking in pricing for raw (County) and finished (NMB) water in long term interlocal agreements.  This option has a low initial capital cost, requiring only to upgrade the size and number of interconnects to the NMB distribution system, however a high operating cost due to the expected price point of the purchased water.  It also reduces the City’s span of control over its water supply system, more so than any other scenario under consideration.
Option 2A – Purchase raw water from BCRWS and treat City well field water with RO:
Under this scenario, the City’s water supply is similar to current conditions, where approximately fifty percent (50%) of the demand is supplied by the City’s own wells, and the remaining demand supplied through purchased water from the County regional system (BCRWS).  The difference is that it is assumed that the City does nothing to protect the existing well field from salt water intrusion and allows the wells to become brackish.  At that time, the City constructs new Reverse Osmosis (RO) membrane skids to allow the treatment of brackish water.  The City is in the enviable position to have constructed a new membrane plan designed for this exact eventuality.  The designers planned for an expansion of the Nano-filtration skids and the installation of new RO skids.  This flexibility of design makes this scenario possible.  Estimated initial capital costs are $6,850,000 with twenty year life cycle operating costs estimated to be around $30,450,000. The total is less than Option 1 by a significant margin.  This option has a further benefits of maintain the existing span of control over water supply, while developing the full flexibility of the existing membrane plant design to be able to handle any future raw water quality issues that may arise (including a degradation of BCRWS quality).
Option 2B – Purchase all raw water from BCRWS:
Option 2B involves expansion of the City’s existing agreement with Broward County to provide full dependency on the BCRWS well field.  It assumes abandonment of the City’s existing well field once salt water intrudes into the remaining four (4) wells.  Water quality from the BCRWS well field is significantly lower than that provided by the City’s existing raw water wells, hence it is assumed that all purchased BCRWS water will require membrane treatment.  This scenario requires decommissioning of the City’s existing lime softening plant, and expansion of the existing Nano-filtration membrane plant.  As a result, both initial capital costs and operating costs are significant, however less than the overall costs estimated for Option 1.  Projected twenty (20) year costs are similar to Option 2A, albeit with reduction in span of control similar to Option 1.
Option 3 – Construct new Well Field to supply all raw water:
Over the past several years, the City has explored the option of building a new well field farther west as a means of maintaining complete span of control over its water supply system while reducing the risk of well field contamination by salt water intrusion.  The challenge associated with this option is that the new well field would necessarily be located outside of the City’s corporate limits in order to achieve sufficient distance from the existing salt water intrusion line (which has already undermined the City’s existing well field and has nearly reached Interstate 95).  Several attempts have been made with the City of West Park to negotiate an agreement allowing the construction of a new well field at Mary Saunders Park or at the Hillcrest Golf and Country Club.  Both locations are approximately 3 miles west of the current well field.
These locations were identified for a variety of reasons including availability of open space land for the construction of at least five (5) production wells, proximity to the existing Broward County raw water main (to help minimize costs of constructing a new raw water main to the City’s treatment plant), and sufficient distance west of the existing location of the salt water intrusion line.  The City has invested minimal funds to evaluate both locations for viability and has determined that the Hillcrest site is not feasible due to prior contamination of the ground water.  Potential contamination issues exist with the Mary Saunders Park site as well, although preliminary environmental assessments indicate less potential contamination risk at the park compared with the Hillcrest site.  The contamination assessment at Mary Saunders Park, along with computer ground water modeling has determined that the park site is a viable well field location, although the expected water quality will be lower than the City’s existing well field.  The lower water quality will necessitate modifications to the Lime Softening plant in order for it to remain in service, and/or expansion of the Nano-filtration membrane plant.
Two scenarios were evaluated by the engineers under Option 3. Option 3A assumes the water quality from the western well field is sufficient to allow continued operation of the Lime Softening plant, providing fifty percent (50%) of the finished water from that treatment stream, and the remaining demand met by the membrane plant.  Option 3B assumes water quality from the western well field to be lower, forcing more of the demand to be handled by the membrane plant, on the order of 75% membrane water and 25% lime softened water (at a higher operating cost).
The estimated twenty (20) year life cycle cost for Option 3 is $36,360,000 (3A) or a bit more if the water quality realized from the western well field requires the 75/25 blend.  For all practical purposes, this estimated cost is equal to that of Option 2.
There are inherent risks and unknowns associated with constructing a new western well field which do not exist in either Option 1 or 2.  The fundamental risk is that of raw water quality, and the ability to maintain quality as a result of not being in full control of the surrounding land.  Most developed well fields are within the jurisdictional boundaries of the water purveyor.  Hence, zoning, development and well field protection ordinances can be enforced. By locating a well field outside of the jurisdictional boundaries of the City, a margin of control over surrounding land use is forfeited. The net effect is that, while Option 3 would appear to maintain the most span of control over the City’s water supply, there is a risk factor that is not immediately obvious that could affect the long term viability of the well field.
Option 4 – Salinity Barrier Development to protect the existing Well Field
A fourth option would be to maintain the status quo (continue existing operations using the City’s remaining wells and purchasing raw water from BCRWS to meet demand), while exploring the feasibility of using drainage wells along NE 14th Avenue to provide a “hydrodynamic salinity barrier”, as a means to protect the City’s existing well field.  This option, which is admittedly “cutting edge”, in theory would allow the City to use the drainage well injection system being constructed along NE 14th Avenue (under a Hazard Mitigation Grant from the Federal Government) to serve a dual purpose. Disposal of excess storm water during storm events, and disposal of reuse water from the Hollywood Regional Wastewater Treatment Plant (HRWWTP) during dry periods.  The net effect would be to “mound” relatively fresh water longitudinally parallel to the coast line, resulting in a hydraulic barrier to the westward movement of salt water from the ocean.  If successful, the hydraulic barrier will prolong the viability of the City’s existing well field.
 Of equal or greater importance, the reuse water injection system could potentially solve the City’s required commitment to comply with the State mandated reuse of sixty percent (60%) of the wastewater discharged through Hollywood’s ocean outfall.  This regulation is set to initiate by 2025. Presently, the City of Hallandale Beach comprises about 18% of the total flow transmitted to the Hollywood Regional Wastewater Treatment Plant.  A major portion of that is discharged to tide through the Hollywood ocean outfall.  The City is in the unenviable position of being required to “reuse” about 11% of the total Hollywood outfall flow, or about 3 million gallons per day. The cost of treatment and reuse of that amount of water could amount to hundreds of million dollars.  Should this salinity barrier injection system be deemed viable, it could save the City those funds and provide a means of prolonging the viability of the City’s existing well field.
Summary:
The City of Hallandale Beach is confronted with a daunting task of deciding which of many complicated options to pursue in securing the long term viability of public water supply to its residents. The City has employed several engineering firms and directed its staff to evaluate the myriad of options. The challenge is that there is uncertainty in each available option for future water supply.  Uncertainty in cost, viability, regulatory issues, and demand makes these decisions increasingly difficult.  This report is provided to assist the Commission and City Staff in assimilating the various options, and determining the best course of action.  It is not intended to present a recommendation.  It is assumed that a final determination of which course of action to take will result from a spirited debate at the Water Supply Workshop scheduled for May 13, 2013.
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