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Dredging Strategy - 2013
From the 2007-2027 Comprehensive Plan
Since Lake Lure’s creation in 1925, the continuous flow of silt, sand and other debris has filled the lake at the mouths of its major tributaries.  The recent increase in land disturbance within the lake’s 95-square mile watershed has amplified the sedimentation problems.  

Hydraulic and Mechanical Sediment Removal

Attempts to reverse or slow down this condition have been very expensive.  The town has purchased and sold several dredges over the years after inefficient attempts of the town’s work force to perform maintenance dredging in the Rocky Broad River west of the main channel.  As a result, outside dredging contractors have been employed to perform both the maintenance dredging as well as the periodic “big dig” that becomes necessary if the maintenance dredging is not performed regularly or a major storm brings massive amounts of material from upstream landslides.

Dredging and Watershed Stabilization
· Sedimentation at the mouths of the major tributaries has been a historical threat to the health of the lake and will become an even greater threat to operational capabilities—both for navigation and hydroelectric impoundment capacity—with the increase in development and land disturbance.

· Soundings of depth measurements are performed annually and the latest technology is being explored to enhance the mapping of the lake bed.

· A maintenance dredging program and contribution to a dedicated reserve fund for emergency excavation after major storm events have become essential annual town budget items. 

· The town has provided support for the VWIN and Upper Broad Watershed Protection Program in their efforts to prevent erosion upstream and has adopted land disturbance regulations enforced by the town’s erosion control officer within the town’s planning jurisdiction.  [2013 note:  both of these programs have since lost their funding]

· Partnerships have been established with soil and water conservation agencies, dredging companies and material classifying/hauling contractors.

LMDW Goal 1:  Establish a maintenance dredging program and capital reserve for emergency excavation.  

LMDW Objective 1-1:  Ensure the ongoing removal of sediment from the mouth of the Rocky Broad River at the west end of the Main Channel and any other major tributary to the lake in the battle against the unending inundation of silt, sand and other materials.

Policy Recommendation LMDW-1-1.1


The town will contribute a minimum of $100,000 per year from the lake receipts (including boat permits) to a capital reserve fund for maintenance dredging activities.

Policy Recommendation LMDW-1.2.1

The town will contribute a minimum of $100,000 per year from lake and hydro fund receipts to a capital reserve fund for emergency excavation after a major storm event or accumulation that was not captured by the maintenance dredging.  [The intent is to build this fund to over $1,000,000 in 10 years, although we know that this won’t be enough.  The last big effort after the 1996 was FEMA funded and was over $4 million.]

The Dredging Challenge

Lake Lure is at the bottom of a 95-square mile watershed covering 4 counties.  There are 48 tributaries that empty directly into the lake, from the river to creeks to little drainages.  Each of these is continually depositing silt (fines), sediment (sand), gravel and even occasionally boulders into the lake.  Additionally, nearly every bit of shoreline experiences some erosion and runoff into the lake.  At the mouth of the river where it meets the lake, so much material has been deposited over the years that the entire Morse Park peninsula, including the location of Town Hall, is accreted land.  Out in the main channel, the sediment is over 15 feet deep on top of the original lake bottom (and sewer line).  Impound any flowing stream and you will create a lake or pond that will eventually completely fill in if material isn’t periodically removed by dredging.  

As sediment flows into the lake from the river, it forms a plume that gradually moves eastward.  The plume now extends ½ mile east of Firefly Cove.

How Do We Dredge?

Dredging is done on two types of occasions:  after major flood events and as part of regular maintenance.  Large flood events have so filled in portions of the lake that navigation and access were impaired, necessitating dredging.  This has been done via a significant drawdown of the lake (12-15 feet) on three or four occasions, usually at 15-year intervals.  Maintenance dredging is performed on a more regular basis, either using a limited 4-5 feet drawdown or with the lake up.  There are two types of dredging techniques:
Hydraulic Dredging:  used when the lake is at or near full pond.  A floating dredge utilizes a long arm with a cutter head and suction pump to drop and pull sediment from the lake bottom.  A mixture of water and sand is pumped via a floating pipe into either a dewatering “spoils” area or into dewatering bags.  Over time, the sediment settles and the water is drained.  In a spoils area, an excavator and sorting operation processes the material and transports it away. 

Excavation Dredging:  when the lake is drawn down, excavators can access the lake bottom from the shoreline (with a reach arm) or by driving on the lake bed (after it has dried sufficiently).  Material is scooped into nearby dump trucks and hauled away for sorting and sale.  Excavation dredging is much less expensive than hydraulic dredging, yielding much more material removed per dollar spent.  Dredging operations typically charge per cubic yard of material removed (as well as mobilization/demobilization fees).  

The geography of the lake presents its own challenges for dredging.  Near Morse Park and at the far west end of the lake, hydraulic dredging can pump the slurry into the spoils dewatering areas specially engineered for this purpose in 2009 (to accommodate the next big flood-response dredging).  However, in other areas of the lake, there aren’t sufficient facilities for handling the dewatering.  Attempts have been made using large mesh bags (the water flows out and the sand stays in) and even hauling excavated sand out on barges.  

Limited Resources, Tough Decisions

Despite intentions (documented in the Comprehensive Plan) to commit $200,000 annually toward dredging and dredging reserves, the town has only been able to budget $100,000 each year since 2007…and not even that much for a couple of years during the height of the recession.  Each year, $50,000 has been appropriated from the hydroelectric revenues to go to silt removal.  Another $50,000 has been appropriated from General Fund revenues (boat permit fees) for dredging.  If all $100,000 is spent on dredging operations that year, no contributions are made to the capital reserve fund—for either emergency or maintenance dredging.  If less than $100,000 is spent on dredging in a year, then the remainder is added to the capital reserve fund balance.  This fund has less than $200,000 in it currently.  

With only $100,000 to work with in a given year, the Lake Operations Director, Lake Advisory Board and Marine Commission have had to set priorities and policies and make tough decisions to maximize the public good with these dredging funds.  These strategies have emerged:

1) Focus on excavation dredging, on 3-year cycles when the lake is drawn down, to maximize the amount of material removed from the lake for the funds spent.

2) Use dredging to maintain safe navigation in high-traffic areas from west end of main channel to the marina.

3) Maintain a sediment trap in the river channel that will fill with bedload sediment before it reaches the main lake.  Empty and re-establish this trap regularly.
4) Re-establish historic lake depths—no deeper.
5) Instruct lakefront property owners around the lake that they may use their own resources to dredge where the Town doesn’t have the resources to do so.  Permission to dredge is required, but the Town will help to facilitate by connecting homeowners with dredging contractors.  

6) Deny requests to dredge at places like Rumbling Bald Resort because, with limited resources, we can’t keep up with the needs near Town Hall.  If we were to do this in one cove of the lake, then many others would expect the same.

How effective are these strategies?  Not very.  

· $100,000 per year isn’t keeping up with the challenge.

· Waiting every three years gets us more bang for the buck, but is letting a significant amount of bedload sediment to move out into the main channel.  When it is deposited in water deeper than 15’, it is inaccessible to both hydraulic dredging and excavation dredging (as the lake can’t be lowered much more than this.) 

· The sediment trap in the river is ineffective because it fills up very quickly and we don’t clear it out often enough.  

· Doing a small amount of hydraulic maintenance isn’t cost effective, as the mobilization/demobilization costs are significant.

· Property owners around the lake are increasingly frustrated that the Town isn’t performing the dredging at major streams (e.g., Rumbling Bald Resort, Grey Logs Cove).

· We are overdue for a big drawdown and excavation dredging around the lake…but have insufficient reserve funds and no plan for how to afford this multi-million dollar effort.

Dredging Strategies for the Future  

1) In-Stream Collectors:  90% or more of the volume of sediment is heavier sand that gets pushed along the bed of the river or stream and into the lake.  Less than 10% is fine particles that are suspended in the chocolate-colored water that you see after major storms.  Thus, any effort that can remove the sediment from the bedload before it reaches the lake will be highly effective.  For some years, we have been exploring in-stream collector technologies.  They are costly to install and to operate (electric pumps and aggregate sorting), but may be a far more cost-effective solution than trying to remove material from the lake.  We are working with a consulting firm to build a multi-year cost model for a collector system in the river behind town hall.  Smaller systems could be effectively deployed in Buffalo Creek, Trout Stream, Cane Creek, Pool Creek, etc.  Monies spent annually on maintenance dredging (and avoided) can be used for loan payments and operating costs of the system.

2) Continue to perform excavation dredging each time the lake goes down. We have an excellent contractor for this (Tim Edwards).

3) Partner with a local contractor (Tim Edwards is interested) to maintain and operate a hydraulic dredge.  Provide them with an guaranteed minimum annual dredging contract.  This will minimize the amount of mobilization/demobilization, as in the past the nearest qualified contractor traveled from Lake Norman.  

4) Perform dredging in other coves around the lake according to a prioritized assessment of needs.  Develop a list so people know where they stand.  Assess factors like:  severity (difference in current and historic lake depths), public impact (limited or widespread), strategic value, did the property owner contribute to the sediment, will the property owner share in the cost of dredging? 

5) Direct additional revenues to the dredging challenge.  Where would these come from?
· More hydroelectric generating funds?  These revenues are highly variable from wet years to drought years.  The costs of operating the plant are largely fixed and not insignificant.  And, we’re still behind on maintenance and refurbishment that was deferred during the 90s and 2000’s.  Since 2009, all excess revenues (after the contribution to silt removal) have been directed to dam and hydro plant improvements.  

· Higher boat permit fees?

· New fees for boat houses/slips directed to dredging?

· General fund tax increase?

· Reductions in other town expenditures?

Lake Lure - Watershed Stabilization & Dredging Activities

	
	Feeder Streams
	River Channel
	Lake

	Prevention
	· Installation of new impoundments where warranted (e.g., Trout Stream?) – note that this is difficult with environmental regulations.
· Maintenance cleanout of impoundments

· Close monitoring of any construction activities along key feeder streams
	· Establish a sediment trap/pit at the terminus of the river channel.  Perform regular dredging to clear sediment from the trap. – 2013 update:  a more effective strategy is to use an instream collector system.
	· Close monitoring of any construction activities along lakefront

	Detection
	· Regular inspection and monitoring of streams and impoundments.  Perhaps just the highest-priority ones?
· VWIN Water Monitoring program
	· Perform annual depth soundings in the river channel
	· Perform annual depth soundings at various locations throughout the lake.  Maintain multi-year database of depths.
· Perform bathymetric surveys when possible.

	Correction
	· Repair of impoundments (e.g. failed dam on Keller property)
· Installation of new impoundments
	· Periodic dredging of the entire river channel (to a depth of 7-8 feet)
	· Perform dredging as warranted to maintain historic lake depths (e.g., coves, stream entrances, main channel)

	Recordkeeping
	· Maintain inspection records of 48 feeder streams and 16 impoundments
	· Maintain annual depth sounding records for historical analysis and year-to-year trending
	· Maintain annual depth sounding records for historical analysis and year-to-year trending

	Reporting
	· Prepare annual report:  status of streams and impoundments, activities completed, recommendations (e.g., town expenditures)
	· Prepare annual report:  status of river channel depth & sedimentation, dredging activities completed and any  recommendations
	· Prepare annual report:  status of lake depth & sedimentation, dredging activities completed and any  recommendations


