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Presenter
Presentation Notes
C-51 canal in central Palm Beach County drains a watershed of ~164 square miles. Major water management structures of this basin include S-5A pump station at western end and adjacent to WCA-1, and the S-155 structure on the eastern end that discharges excess surface water to Lake Worth Lagoon. An intermediate structure, S-155A, I located in the center of the basin and forms a divide between eastern and western sub-basins. Long recognized that basin contains significant excess stormwater that is discharged to Lake Worth Lagoon. Discharge rates >500 cfs through S-155 result in low salinity conditions and transport of sediments and suspended solids that impact the lagoon – impacts to sea grasses, oysters and fisheries. 



C-51 Reservoir  
Timeline 

 1999:  Central and Southern Florida 
Project Comprehensive Review Study 
(“Yellow Book”) recommends 170 mgd of 
Aquifer Storage & Recovery (ASR) wells 
along the C-51 canal to capture and store 
excess runoff for later beneficial use 

 2006:  Seven South Florida utilities 
(Sunrise, Ft. Lauderdale, Plantation, 
Hollywood, Pompano, Broward County, 
Palm Beach County) begin investigating 
the feasibility of a collaborative regional 
approach to develop alternative water 
supply 

 2009:  Conceptual Report concludes that 
there are environmental and water supply 
benefits associated with storing wet 
season water from C-51 (Hazen and 
Sawyer and MacVicar, Federico and Lamb, 
2009)  

 
 

Rescuing an Endangered Ecosystem: 
The Plan to Restore America’s Everglades 

July 1999 

The Central and Southern Florida Project      
Comprehensive Review Study (The Restudy) 



C-51 Reservoir  
Timeline 

 2010:  Conceptual Design Report Phase 
IIA provides additional support for C-51 
reservoir project benefits (Hazen and 
Sawyer and MacVicar, Federico and Lamb) 

 2010:  Conceptual design features 
developed (Powell Kugler, Inc.) 

 October 2010:  SFWMD Governing 
Board discusses benefits of C-51 
reservoir to Everglades restoration and 
water supply 

 October 2010:  C-51 MOU drafting group 
(Palm Beach County utilities, Fort 
Lauderdale utilities, Lake Worth Drainage 
District, SFWMD) begins meeting to 
discuss drafting and executing MOU 

 
 



C-51 Reservoir  
Timeline 

 March 2011:  C-51 Steering Group formed 
and begins meeting monthly at Lake Worth 
Drainage District (LWDD) 

 Fall 2011:  District holds series of meetings 
with utilities, LWDD, financial consultants, 
and others to gather information on 
governance, financing, operations and 
maintenance options 

 November 2011:  C-51 MOU executed 

 July 2012:  Final Draft of the Preliminary 
Design and Cost Report released; costs 
included were developed by private entity 
for full project (Lake Worth Drainage District, 
Palm Beach County, Broward County, SFWMD) 

 Summer 2012:  District participated in 
numerous stakeholder meetings to 
determine feasibility of phasing, governance 
options and partnering opportunities 

  

 



 Existing 
 

 Northwestern Palm Beach 
County 
 

 Former 950-acre rock mine 
 

 46,000 ac/ft of storage 
 

 Capture and store excess 
surface water from L-8 basin 
 

 Benefit South Florida’s 
ecosystem and sustain regional 
water supplies 

L- 8 Reservoir 

L- 8 Canal 

J WCorbett Wildlife 
Management Area 

Water 
Catchment 

Area 

Loxahatchee 
Slough 

Arthur R. Marshall 
Loxahatchee 

National Wildlife 
Refuge 

Wellington 

Fox Trail Royal Palm  
Beach 

Palm Beach 
International 

Airport 

Lake Worth 

Greenacres 

Rivera  
Beach 

North Palm 
Beach 

West Palm 
Beach 

Palm Beach 
Gardens 

Southern Blvd 
Tu

rn
pi

ke
 

95 

95 

95 

Tu
rn

pi
ke

 

 Existing 
 
 Northwestern Palm 

Beach County 
 
 Former 950-acre rock 

mine 
 
 46,000 ac/ft of storage 

 
 Benefit South Florida’s 
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Existing L-8 
Reservoir 

Proposed C-51 
Reservoir 

 Proposed  
 
 Located in western 

Palm Beach County 
 
 75,000 ac/ft of 

storage 
 
 Capture and store 

excess surface water 
from C-51 basin 

 
 Increased water 

storage and delivery 
to help benefit South 
Florida’s regional 
water supplies 
 

 Reduce harmful 
discharges to the 
Lake Worth Lagoon Lake Worth 

Lagoon 

C-51 Reservoir 



C-51 Reservoir 
Project Summary  

 Existing rock mine just north of 
West Pam Beach canal and 
adjacent to L-8 Reservoir 
• Same favorable geology 

 Capture excess flows in L-8 and  
C-51 basins during wet times 

 Release stored water to maintain 
flows in the canal systems during 
dry times 
• Increase regional availability of 

water along Lower East Coast 
• Recharge wellfields 
• Create freshwater head to maintain 

fresh/saltwater interface 
 Utilizes existing infrastructure for 

conveyance with some 
improvements 



C-51 Reservoir 
Future Water Supplies 

 Lower East Coast Water 
Supply Plan under way 
• Targeted for completion 

Spring 2013 

 Sources capped 
• Regional Water Availability 

Rule approved 2007 

 Feasibility Study Focus 
• Modeling of storage 

capability 

• Quantity of water lost to tide 

• Ability to move water through 
canal system to create head 

 

 



C-51 Reservoir 
Utility Needs 

 Handful of utilities that have 
immediate needs 
 Some utilities have stranded 

infrastructure capacity 
 Current limitations on increased 

withdrawals that affect the 
Everglades & regional system 
could be offset by new source of 
water 
 Utilities seeking sustainable and 

reasonably priced alternatives for 
future water supply 
 



C-51 Reservoir 
C-51 Discharges to Lake Worth Lagoon 

Presenter
Presentation Notes
Moved Historic Magnitudes of Water in Response to Tropical Storm Isaac 	Water Moved to Tide and Storage Areas =105 billion gallons 	C-51 Canal’s Record Flow Rate =10,300 cubic feet per second 	



C-51 Reservoir 
C-51 Canal Conveyance Capacity 

Challenges for western PBC communities 

Presenter
Presentation Notes
Areas of Palm Beach County received up to 14.85 inches of rainfall in 72 hours from Tropical Storm Isaac – significant local flooding. District canals, pump stations, gates and culverts worked at peak capacity around the clock for many days following the storm. • Directed 3.1 billion gallons of water into the L-8 Reservoir• Operated pump stations at full capacity around the clock to move water into Stormwater Treatment Area 1 East, 1 West, 2 and 3/4 • Discharged water into Lake Okeechobee• Deployed nine temporary pumps to help improve drainage from impacted communities 	



L-8/Northern  
ITID Basin 

Lake 
Okeechobee 
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C-51 Reservoir  
Source of Water 

Presenter
Presentation Notes
Primarily C-51 canal basinDistrict Interest: O&M of reservoir in conjunction with L-8Water managers know the systemBalance of critical needs by increasing tools to meet multiple public purposesCost savings by connecting reservoirs



C-51 Reservoir  
Sub-Regional Geology 



C-51 Reservoir  
Conveyance  

Reports 
have shown 

that it is 
feasible to 

use a 
combination 

of District 
and Lake 

Worth 
Drainage 
District 
facilities 

Presenter
Presentation Notes
Explored various options for moving water from C-51 canal south through local drainage canals to provide connections to other regional canals and to provide recharge for local wellfields. During dry periods, water from C-51 canal would be pumped or gravity-flowed south through canals of LWDD to maintain local canal water levels and provide recharge to groundwater and wellfields in southern Palm Beach County (existing canals and facilities presently have capacity for additional water during dry season). Additional volumes would be routed south through major canals of LWDD to Hillsboro canal in northern Broward County (requires improvements). The Broward County water management system would then be used to redistribute this water to local canals and drainage districts. Water would continue flowing south to regional canals C-14, C-11 and C-9. Broward County identified options that could involve routing water through SFWMD canals and structures. 



C-51 Reservoir 
Saltwater Intrusion  

Presenter
Presentation Notes
Even modest increases in demands may create problems for some wellfields of coastal communities that are threatened by saltwater intrusion



C-51 Reservoir 
Saltwater Intrusion  



Multiple benefits and reasons for pushing forward 

Challenges 
• Timing 

• Financial 

• Governance/Control 

Revised Project 
 

C-51 Reservoir  
Opportunities & Challenges 



C-51 Reservoir 
Project Phases  

 Phase I 
• 14,000 Acre Feet Storage 
• Control elevation 16.5 NAVD 
• 2.5 years to construct 
• 35 mgd for water supply 
• Majority of excavation complete 
 

 Phase II 
• +32,000 Acre Feet Storage 
• Control elevation 25 NAVD 
• 120 mgd for water supply 
• 2.5 years to construct 
 

 Phase III 
• +29,000 Acre Feet Storage 
• Control elevation 25 NAVD 
• 185 mgd for water supply 
• 2 years to construct 
 

 Phases can be constructed as needed 
 

 

Presenter
Presentation Notes
75,000 acre-feet = 24.4 billion gallons



C-51 Reservoir  
Considerations 

 Construction: cost, schedule, 
performance, technology, 
completion and delivery 
 Operations and Maintenance: 

cost and performance 
 Renewal, replacement and 

life cycle costs 
 Supply of water 
 Contracts for water 

storage/market alternatives 
 Financing/Credit Rating 
 Regulatory  

 

 



C-51 Reservoir  
SFWMD Considerations 

 Construction: cost, schedule, 
performance, technology, 
completion and delivery 
 Operations and Maintenance: 

cost and performance (fee) 
 Renewal, replacement and 

life cycle costs 
 Supply of water 
 Contracts for water 

storage/market alternatives 
 Financing/Credit Rating 
 Regulatory  

 

 



C-51 Reservoir 
Summary of Benefits 

 Regionally significant project with 
multiple public purposes 
• Beneficial use of water lost to tide 

• Decrease in harmful fresh water releases to 
Lake Worth Lagoon 

• Long-term & cost-effective Alternative Water 
Supply 

• Potential flood relief for western Palm 
Beach County 

• Sea level rise & saltwater intrusion 
benefits 

 Location and geology 
• Cross roads 
• Extensive canal infrastructure & 

conveyance capabilities 

 Stakeholder interest and support 

Presenter
Presentation Notes
Based on the total estimated capital cost for the system components analyzed, costs of obtaining water from the C‐51 reservoir appear to be lower than costs of water from other commonly‐used alternative water supply sources



Discussion 

Presenter
Presentation Notes
Project has potential to be regionally significant and provide multiple public purposesCareful consideration needs to be given to ensure District and citizens’ interests is protectedStaff should continue to engage in stakeholder discussions
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