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BACKGROUND

Lake Hopatcong is New Jersey's largest and most heavily utilized inland freshwater recreational waterbody.  It has been designated by the New Jersey Department of Environmental Protection (Department) as a State Aquatic Park.  Lake Hopatcong is a sprawling, irregularly-shaped lake composed of several shallow coves which emanate from the main body of the lake.  It has a total surface area of 2,686 acres, a mean depth of 18 feet, and a maximum depth of 58 feet.  Its major tributaries are Beaver Brook and Weldon Brook, both of which flow into Lake Shawnee upstream of Lake Hopatcong.  Lake Shawnee is relatively shallow, averaging about 6.5 feet in depth, and has a surface area of approximately 124 acres.  Discharge from Lake Hopatcong is regulated by a spillway located at Hopatcong State Park.  The lake’s watershed encompasses approximately 14,000 acres.  At nearly 2,700 acres in size, Lake Hopatcong is New Jersey's largest inland lake with 38 miles of shoreline within the State’s Highlands region.  Lake Hopatcong is located in two counties (Sussex and Morris) and four municipalities (the Boroughs of Hopatcong and Mt. Arlington and the Townships of Jefferson and Roxbury) border the Lake.  

The Lake Hopatcong Commission (Commission) was created in 2001 by the Lake Hopatcong Protection Act (N.J.S.A. C58:4B).  The Commission works cooperatively with governmental bodies and the public in the Lake Hopatcong watershed to monitor, protect, and restore the lake and provide educational outreach on lake restoration efforts.  For example, from 2001 to 2008 the Commission’s Field Operations Staff has worked with Department of Public Works (DPW) personnel from the County of Sussex and the four municipalities to rebuild, maintain, and map more than 600 catch basins within the watershed through shared services agreements.  In addition to improving the lake’s water quality, other benefits from these shared services arrangements included educating municipal and county DPW personnel about the methods and importance of maintaining catch basins to improve the lake’s water quality.  
While the Operations Staff was laid off at the end of 2008 due to State budget cuts, the Commission continued to work closely in the implementation of the various in-lake and watershed-based measures to restore and protect Lake Hopatcong and to make recommendations to the Department with respect to watershed management, water quality, water supply, stormwater management, nonpoint source pollution, and wastewater management affecting Lake Hopatcong or its watershed.  During the period of this MOA, weed harvesting was conducted in 2007, 2008 and 2009 to address excessive aquatic plant growth. 
DESCRIPTION OF AREA AND CONDITIONS

Lake Hopatcong is located in the Upper Delaware River Watershed (WMA 1) in HUC 14 No. 02040105150020 and has several documented water quality impairments.  Lake Hopatcong appeared on Sublist 5 of NJ’s 2002 Integrated Water Quality Monitoring and Assessment Report for failing to achieve NJ Surface Water Quality Standards (SWQS) for fecal coliform, nutrients (eutrophic), sedimentation, aquatic life, and mercury concentrations in fish.  Water quality monitoring has indicated phosphorus concentrations in excess of NJ Surface Water Quality Standards (SWQS) in Lake Hopatcong.  As a result, the Department conducted a phosphorus-based total maximum daily load (TMDL) analysis for Lake Hopatcong, resulting in an EPA approved phosphorus TMDL in 2003.  The phosphorus TMDL was subsequently revised with more up-to-date information by the Commission’s consultant Princeton Hydro LLC as documented in the January 2005 report entitled, “Refined Phosphorus TMDL and Restoration Plan for Lake Hopatcong and Lake Musconetcong, Upper Musconetcong Watershed, Morris and Sussex Counties”.  The Department approved the report as meeting the requirements for a Watershed-Based Implementation Plan.    
The refined TMDL established a target phosphorus load for Lake Hopatcong, which requires a 41% reduction in phosphorus loading to the lake.  The existing and targeted phosphorus loads for the Lake Hopatcong watershed were divided on a municipal basis so each municipality has an identified amount of phosphorus targeted for reduction within their boundaries.  As identified in the TMDL, the root cause of the majority of Lake Hopatcong’s water quality problems (i.e., algal blooms and nuisance densities of rooted aquatic plants) is elevated phosphorus loading, primarily associated with stormwater surface runoff and septic systems, which accounts for slightly over 80% of the lake’s annual phosphorus load.  The Watershed-Based Implementation Plan serves as a “blue-print” in complying with the TMDL and protecting the water quality of Lake Hopatcong.

The Plan was used to successfully obtain grant funding through the State’s 319 program SFY05 to implement a number of structural BMPs to reduce the phosphorus and suspended solid loads entering Lake Hopatcong.  The Commission was awarded additional funding in 2007 by US EPA under the Targeted Watershed grant program and received a new 319(h) NPS grant in 2010 to further address source control and to implement additional BMPs.
In the 2008 Integrated List cycle, the lake was identified as impaired for pH and Mercury.  It is on Sublist 5 (303d list) for not meeting aquatic life general and trout designated uses and for not attaining fish consumption designated use.  It appears on Sublist 3 for Recreation designated use.  

EXECUTIVE SUMMARY

According to the Memorandum of Agreement (MOA) between the Lake Hopatcong Commission and the New Jersey Department of Environmental Protection Concerning Supplemental Funding for State Fiscal Years 2007-2008 executed on May 16, 2007, the Commission is required to provide reports towards the progress on implementation of a user fee program for Lake Hopatcong and funding for the Commission.  In March, 2010 the Commission received the executed Amendment No. 1 to this MOA for allocation of an additional $21,200 to the MOA for costs for the USGS stations at Lake Hopatcong.  Documenting the Lake Hopatcong’s continued trend in water quality improvement, the Commission’s Water Quality Monitoring Program data and reports are available at http://www.lakehopatcong.org/monitoring%20reports.htm.
Most recently, the Commission applied for grants from both the Department and the New Jersey Department of Transportation (NJ DOT).  The Commission will receive an I BOAT NJ Grant from the NJ DOT for $115K for it weed harvesting program.  Additionally, the Commission will enter into another MOA for SFY 2010-11 with the Department to receive $140K for its continued operations.  
ROOT CAUSE ANALYSIS 

As clearly identified in the approved TMDL and associated Watershed-Based Implementation Plan, the root cause of the majority of Lake Hopatcong’s water quality problems (i.e., algal blooms and nuisance densities of rooted aquatic plants) is elevated phosphorus loading, primarily associated with stormwater surface runoff and septic systems.  The Department’s TMDL identified an internal loading that contributes 12% to the phosphorus available for uptake by the rooted macrophytes in the lake.  The approved and revised TMDL establishes a target phosphorus load for Lake Hopatcong which will require 41% reduction in the existing annual phosphorus load.  Of the existing phosphorus load, stormwater accounts for approximately a third of the annual load.  Thus, one of the major obstacles producing the gap between current conditions and the desired or targeted conditions is the high stormwater-related phosphorus loads.  
The desired result of the MOA and its subsequent amendments is to continue the Commission’s long-term efforts to preserve and protect the water quality and natural resources of Lake Hopatcong by reducing the phosphorus and other NPS pollutant loads entering the lake.  Weed harvesting is one such means to achieve this goal in that this management measure addresses the internal loading contribution of phosphorus.
BMP REMOVAL RATES
The Department has requested information to be included in the final report referencing the removal rates for BMPs implemented through this MOA.  As previously reported, the Commission utilized MOA funds for weed harvesting, lake monitoring, USGS monitoring gages, public outreach, and during the 60” drawdown a shoreline cleanup and outflow delta measurement survey were initiated.  
The Commission’s weed harvesting program is one way to address the 12% phosphorus load reduction as identified in the Department’s TMDL and has been considered a “restoration” activity for the purposes of this MOA.  The Commission acknowledges the Department’s position that removing phosphorus in the form of a weed is not efficient or effective unless the sources are controlled before entering the lake.  

During 2007 through 2010, the Commission implemented a number of stormwater management projects to reduce phosphorus and sediments entering the lake which were funded through a NJ DEP SFY05 319(h) grant and a US EPA Targeted Watershed Grant.  The Commission will continue to implement additional stormwater management projects as well as conducting a public outreach program to promote the use of rain barrels/rain gardens funded through a SFY10 319(h) grant.  One of the three sites identified for a stormwater management project funded through the most recent 319(h) grant is at Hopatcong State Park.  

The removal rates for the harvesting program during the period of this MOA are indicated below and are documented in the Lake Hopatcong Water Quality Monitoring Annual Reports available on www.lakehopatcong.org.  The removal rates in Table 1 are based on a plant biomass/phosphorus study conducted at Lake Hopatcong in 2006.  

In the course of the 2007 growing season the Commission removed a total of 1,600 tons of aquatic vegetation from Lake Hopatcong.  It was estimated that the 2007 mechanical weed harvesting program removed 571 lbs (259 kg) of total phosphorus from the lake.  This accounted for approximately 7.8% of the amount of phosphorus targeted for removal under the lake’s established TMDL.  If this removed phosphorus was utilized by filamentous and planktonic algae, it would have the potential to generate approximately 628,000 lbs of wet algae biomass. 
During the 2008 growing season a total of 1,137 tons of aquatic vegetation was removed from Lake Hopatcong.  This roughly equates to 2.3 million pounds of wet plant biomass removed from the lake, representing a 29% decline in the total amount of plants harvested relative to that harvested in 2008.  This decline in the amount of plants harvested was due primarily to a reduction in the amount of available plant biomass that could be harvested.  It should be noted that in many other waterbodies throughout New Jersey, Pennsylvania and New York, aquatic plant biomass in 2008 appeared to be lower relative to previously years.  Thus, the relatively lower abundance of aquatic plants through the 2008 growing season in Lake Hopatcong was at least partially attributed to regional climatic conditions.  It was estimated that the 2008 the weed harvesting program removed 406 lbs (184 kg) of total phosphorus from the lake.  This accounted for approximately 5.6% of the amount of phosphorus targeted for removal under the lake’s established TMDL.  If this removed phosphorus was utilized by filamentous and planktonic algae, it would have the potential to generate approximately 446,000 lbs of wet algae biomass.
Through the 2009 growing season a total of 253 tons of aquatic vegetation was harvested from Lake Hopatcong.  This is a substantial reduction in the amount of vegetation that was harvested from the lake relative to the 2006-2008 harvesting years.  In fact the amount of weed biomass harvested in 2009 was only 16-22% of the amount of harvested in 2006-2008.  The primary reason for this was the fact that the Commission’s Operation Staff was laid off in November 2008, with only two of the staff members subsequently re-hired in May/June timeframe to conduct some maintenance and harvesting.  It was estimated that the 2009 mechanical weed harvesting program removed 90 lbs (41 kg) of total phosphorus from the lake.  This accounted for approximately 1.2% of the amount of phosphorus targeted for removal under the established TMDL.  If this removed phosphorus was utilized by filamentous and planktonic algae, it would have the potential to generate approximately 99,000 lbs of wet algae biomass.  As summarized in Table 1, the mechanical harvesting program of Lake Hopatcong contributes toward improving the water quality of the lake, as well as removing nuisance densities of submerged vegetation.
TABLE 1.  REMOVAL RATES FOR WEED HARVESTING

	 YEAR
	 
	Weeds Removed (tons)
	 
	TP 
Removed (lbs)
	 
	TP Removed 
under TMDL (%)
	 
	Potential Biomass Generated (lbs)

	2007
	 
	1600
	 
	571
	 
	7.8
	 
	628,000

	2008
	 
	1137
	 
	406
	 
	5.6
	 
	446,000

	2009
	 
	253
	 
	90
	 
	1.2
	 
	99,000


