 Documentation in Support of Category 4e



	Waterbody/Watershed Identification 

	
	Organization 
	Town of Lake Clarke Shores

	
	Point of Contact 
	Daniel P Clark, PE
Town Manager
1701 Barbados Road
Lake Clarke Shores
DClark@LakeClarke.org
C: 561-722-8110
O: 561-964-1515 ext. 1112

	
	Waterbody(s)
	The primary waterbody covered under this 4e Plan is Lake Clarke (Waterbody Identification [WBID] 3245B). However, the projects to be implemented under this plan serve areas that also contribute to the Central Segment of the Lake Worth Lagoon (WBID 3226F1).

	
	No. Waterbody / Pollutant Combinations
	Primary: Lake Clarke in the Lake Worth Lagoon – Palm Beach Coast, 
C-51 Planning Unit, Group 3.
Verified for Fecal Coliform and Nutrients (Biology, Chlorophyll-a [Chl-a], and Total Phosphorus [TP]).

Secondary: Central Segment of Lake Worth Lagoon in Lake Worth Lagoon – Palm Beach Coast Group 3, Intracoastal Planning Unit.
Verified for Copper and Nutrients (Chl-a and TP).

	
	EPA Completed TMDL
	The Environmental Protection Agency (EPA) has not completed a Total Maximum Daily Load (TMDL) for Lake Clarke or the Central Segment of Lake Worth Lagoon.

	

	Description of Baseline Conditions

	 
	Watershed(s) 
	Group Name: Lake Worth Lagoon – Palm Beach Coast 
Group Number: 3 

	[bookmark: _Hlk89100051]
	Baseline Data
	Lake Clarke
Fecal Coliform data are from Impaired Water Rule (IWR) Run 38_2: Nine exceedances of ≤ 400 Counts/100 milliliters (mL) in 53 samples.
Nutrient data are from IWR Run 60; nine stations; Chl-a corrected annual geometric mean (AGM) ≤ 20 micrograms per liter (µg/L) exceeded in 3 of 5 years in the verified period with data; TP exceed Chl-a-specific nutrient criteria in 3 of the 5 years in the verified period with data; the Lake Vegetation Index was less than 43 for both tests (19 and 32).

Lake Worth Lagoon (Central Segment)
Copper data from unlisted IWR Run: Four exceedances of ≤ 3.7 µg/L in 19 samples.
Nutrient data (Chl-a and TP) from unlisted IWR Run: 68 exceedances for Chl-a of Estuary Nutrient Region ENRR2: PCT ≤ 10.2 µg/L in 412 samples; more than one exceedance of ENRR2: AGM ≤ 0.049 mg/L for TP in 3 years.

	 
	Map 
	The WBID for Lake Clarke (3245B) is drawn around the lake itself and Attachment 1 shows that it is contained within the C-51 East WBID (3245F). The C-51 East WBID contains an interconnected system of canals and control structures. Attachment 2, which was developed by the Lake Worth Drainage District, shows the primary direction of flow within its system. The information in Attachment 2 – combined with the Digital Elevation Model (DEM) based on the 2018 Florida Division of Emergency Management (FDEM) Light Detection and Ranging (LiDAR) and the watershed boundary developed for the Draft Lake Osborne TMDL – suggests the approximate watershed boundary shown in Attachment 1 based on predominant flow paths to Lake Clarke. The attachments also show the Lake Worth Lagoon (Central Segment) WBID (3226F1).



	Evidence of Watershed Approach

	 
	Area of Effort 
	Attachment 1 shows the approximate watershed area for Lake Clarke. This 4e Plan primarily covers the portion of the Town of Lake Clarke within that watershed with secondary coverage of Lake Worth Lagoon (Central Segment) based on the plan of improvements project area.

	 
	Key Stakeholders Involved and Their Roles 
	The Town of Lake Clarke Shores is the only stakeholder for this 4e Plan. The Village of Palm Springs and unincorporated Palm Beach County are also within the Lake Clarke watershed, but this Plan does not cover those areas.

	 
	Watershed Plan & Other Supporting Documentation 
	Attachment 3 shows that the watershed area in the 4e Plan includes the area within the septic-to-sewer area planned for the Town of Lake Clarke Shores that intersects the watershed boundary within WBID 3245B (Lake Clarke) and 3245F (C-51 East). Lake Clarke is included through the Town’s planned vegetation management, which comprises exotic vegetation harvesting and disposal from Lake Clarke. WBID 3245B is impaired for fecal coliform and nutrients based on the number of exceedances for the sample size. The objectives outlined by the MICA West Neighborhood Infrastructure Improvement Plan (NIIP) Technical Memorandum (Attachment 4) and the Town’s planned vegetation management will provide benefit to these impairments.  
 
The WBID drainage area corresponds to the five phases of the following key project: Town of Lake Clarke Shores Water Quality Improvement Program. That Program includes septic-to-sewer conversions, creation of stormwater treatment swales along the roads where sewer is being installed, and the activities in the Town’s planned vegetation management.

	
	Point Sources and Indirect Source Monitoring (Sites)
	Attachment 5 from the Cycle 4 – Year 3 (National Pollutant Discharge Elimination System [NPDES] Municipal Separate Storm Sewer System [MS4]) Joint Annual Report supplemental information – as modified based on more recent data provided by the Town - shows that most of the Town of Lake Clarke Shores is served by septic systems. The Town’s stormwater management system is the only other point source discharge to Lake Clarke.

No MS4 monitoring sites are in Lake Clarke. The closest MS4 monitoring station is Site C51S155 (Figure 5-1 in the Cycle 4 – Year 4 (NDPES MS4) Joint Annual Report [Attachment 6]).

Most of the Town is considered to be in the MS4 area. Attachment 7, which is taken from the Cycle 4 – Year 3 (NPDES MS4) Joint Annual Report supplemental information, shows the portion of the Town in the MS4 area. The permit number is FLS000018-004, which is shown in the Cycle 4 – Year 4 Individual Annual Report (Attachment 8).

	
	Nonpoint Sources
	The Town’s stormwater management system is discussed here even though it is considered a point source because of the MS4 permit. The aerial imagery in Attachment 9 shows the land use in Lake Clarke Shores. Medium-density residential is the predominant land use (approximately 79 percent), with water (approximately 15 percent), commercial (approximately 5 percent), and major highways (approximately 1 percent) accounting for the remainder.

Nonpoint source pollutant loading includes direct runoff, base flow, and atmospheric deposition.

	
	Water Quality Criteria
	Since this 4e Plan does not cover all the jurisdictions discharging pollutants to Lake Clarke (and the Central Segment of the Lake Worth Lagoon), attaining all the State’s applicable surface water-quality criteria is not expected. However, achieving a measurable reduction in bacteria and nutrients and improving the Lake Vegetation Index (LVI) in Lake Clarke are expected.

	 
	Restoration Work 
	The Town of Lake Clarke Shores Water Quality Improvement Program consists of three elements that will improve water quality in Lake Clarke and, to a lesser degree, the Central Segment of the Lake Worth Lagoon:

1. A septic-to-sewer program that is in five phases (Attachment 3).
2. Stormwater retrofits – primarily through use of swales – in each of the septic-to-sewer areas.
3. Mechanical harvesting of invasive and nuisance aquatic plants meeting the 2021 Lake Worth Lagoon Management Plan Update Action WQ-3.

The Town has completed a Sewer Master Plan, which defines a systematic and phased approach to removing 783 septic tanks from residential and commercial areas. The total project cost for all phases is approximately $21M.

In 2016, the Town of Lake Clarke Shores began a phased approach to converting its businesses and homes from septic to a central sewer system. Phases 1A, 1B, and 1C are focused on commercial areas.  All of Phase 1 construction removed several commercial septic systems equaling 81 homes. The total cost of Phase 1 is approximately $1,733,000. Lake Clarke Shores has paid $1,208,360 (70 percent) to date for Phase 1.

Funding has been requested for the MICA West Water Quality Improvement Project, which is Phase 2 of the five-phase septic-to-sewer conversion project for Lake Clarke Shores that includes stormwater retrofits. MICA West includes constructing 7,200 feet of gravity sewer and a pump station for the MICA West area of Lake Clarke Shores and constructing 8,300 feet of grass-lined swales.

The MICA West project will eliminate 135 on-site septic systems and convert them to central sewer. The design has been completed. Construction is expected to begin in July 2022 and will include constructing the sewer lines and pump station, re-establishing roadside swales, improving the drainage system, and upgrading asbestos-cement waterlines to polyvinyl chloride (PVC) waterlines.

The Town intends to implement the final phases in less 7 years and will proceed as quickly as funding allows.

Nutrient load reductions for the septic-to-sewer conversions are based on values used on the Caloosahatchee Estuary Basin Management Action Plan (January 2020): Total Nitrogen (TN) = 15 lb/year/onsite sewage treatment and disposal systems (OSTDS) and TP = 1.4 lb/yr/OSTDS. Converting the commercial septic systems to equivalent residential units results in a total load reduction of approximately 12,000 lb/yr of TN and 1,120 lb/yr of TP for all five phases. Significant reductions in fecal bacteria are also expected.

Nutrient reductions for the stormwater retrofit element in the five phases are based on a 25-percent removal of a pro-rated share (55 percent) based on the area served of the pollutant load projections from the Cycle 4 – Year 3 (NPDES MS4) Joint Annual Report, with the septic loads removed before the 55 percent and 25 percent are applied. The 
25-percent reduction is based on guidance from Statewide Best Management Practice (BMP) Efficiencies for Nonpoint Source Management of Surface Waters (Department of Environmental Protection, May 22, 2017). These values equate to 1,686 lb/yr for TN and 6.2 lb/yr for TP.


			
	Critical Milestones/Monitoring

	
	Anticipated Critical Milestone(s) and Completion Dates:
	The expected completion dates for the septic-to-sewer conversions (and associated stormwater retrofits) and the exotic vegetation harvesting are:

1. Phase 1 – Complete.
2. Phase 2 – Second half of 2022.
3. Phases 3 through 5 – Before 2030.
4. Exotic vegetation harvesting: 2022 and as needed thereafter.

	
	Monitoring Component
	No additional monitoring of Lake Clarke is proposed as a part of this Plan. Lake Clarke is already monitored periodically through other programs. That monitoring should be adequate to detect changes in nutrients.

	

	Other Key Dates

	
	Estimated Date for Delisting from Verified List or Removal from Study List
	The WBID is in the state’s Group 3 Basin in the in the Lake Worth Lagoon – Palm Beach Coast, C-51 Planning Unit of the Florida Department of Environmental Protection’s (FDEP’s) Southwest District. The next review and assessment cycle (Cycle 4) is expected in 2022. The earliest opportunity for delisting would occur during the upcoming biennial assessment. However, if these impairment parameters do not meet delisting requirements, they will remain in Assessment Category 4e for an additional biennial assessment cycle, which will postpone TMDL development.

	




	Financial Commitments 


	
	Estimated Implementation Cost
	The total project cost, including land acquisition (if applicable), is $21,000,000 for the septic-to-sewer and associated stormwater retrofits plus $700,000 for the initial exotic vegetation harvesting, totaling $21,700,000.

The estimated 20-year operation and maintenance cost is $3,500,000, which includes two more exotic vegetation harvestings.


	
	Land Acquisition
(if applicable)
	Funding Source:

Total……………………………………………………………………...$ NA


	
	Design and Construction
(if applicable)
	Funding Source:

Total……………………………………………………………………...$ TBD. The Town intends to apply for grant funding and will apply for CWSRF funding if grant funding is not sufficient. The Town will co-fund the remainder.
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