

















LAKE-LEVEL DRAWDOWN AS A


MANAGEMENT TOOL FOR AQUATIC PLANTS





Aquatic biologists and limnologists have used lake-level drawdown or water-level manipulation for many years to aid in the management of aquatic plants in water bodies.  Most of the literature published on this management technique indicates that many aquatic plants can be reduced by desiccation and/or freezing.  





While this natural phenomenon will help reduce aquatic plants in many water bodies, there are several items that need to be considered, and a number of conditions that must exist for effective management.  





CONSIDERATIONS





Hydrology.  It is important to have an understanding of the hydrology budget for the water body proposed for management, to be certain that the water body will refill in a timely fashion.





Outlet Structure.  The outlet structure needs to be evaluated to determine if the water level can be drawn down by at least three feet to expose as much of the aquatic weed beds or littoral zone as possible.  Most modern outlet structures are built with pipes and gate valves at the bottom of the dam to allow the manipulation of the water level.  However, many older dams in New England only have spillways and/or flash boards.  As such, the structure may need to be modified for lake-level drawdown to occur.





Bathymetry.  It is important to know the bathymetry of the water body to determine the amount of sediment, or littoral zone, that will be exposed during the drawdown.  The exposure of the sediments to a pre-determined drawdown elevation will enable the professional to estimate the effect on the target plant species. For example, if a three-foot drawdown is conducted to a water body with a steep shoreline, only a small percentage of the littoral zone will be exposed, and the drawdown will not effectively reduce the aquatic plant growth.





Private and public water supplies.  One of the biggest deterrents when considering lake-level drawdown is the adverse effect on private and public water supplies.  It is very unusual for a well to induce infiltrate surface water from the water body into the groundwater around the well.  Most private wells around the shoreline intersect the groundwater that is established due to the head pressure of the water level in the water body.  Once the water level is lowered, the groundwater gradient slopes to meet the new elevation.  Therefore, shallow wells near the shoreline of the water body can go dry.








Public water supplies can also be affected, especially if the water body, like many reservoirs, is used as a recharge area for the well.





Ownership.  Prior to instituting the permitting process for lake-level drawdown, ownership of the land under the water body, the water rights, and the outlet structure must be clarified.  In some instances, one entity owns the outlet structure or dam while another entity has authority to the water rights and land under the water body.





Management of the project.  The management of the lake-level drawdown project needs to be understood by those involved.  This includes when the drawdown should commence, the rate of withdrawal, and determining when the water body should be refilled.  





Weather conditions play an important role in the effectiveness of this management technique.  The weather conditions determine when the outlet structure should be closed and the water body refilled. There are times when the weather conditions are not conducive to a successful drawdown, i.e., warm winter weather or too much snow on the exposed shoreline prior to freezing.





Gradient.  Many water bodies are precluded from using lake-level drawdown as an effective management technique because they lack a substantial gradient or drop in elevation between the outlet of the water body and an area downstream.





Aquatic Plant Species.  Given the proper conditions, many rooted, invasive aquatic plants in New England can be managed with lake-level drawdown.  However, several annual aquatic plants, which produce seeds, as well as free-floating plants are not effectively managed with drawdown. 








METHODOLOGY





With thirty years of experience, Lycott has developed specific methodology for the successful implementation of lake-level drawdown in most water bodies.  Providing the weather conditions are conducive, it is recommended that the water level be drawn down during the middle of September, and no later than early October.  The water level should be drawn down at a rate of approximately one-to-two inches per day.





Drawing the water level down at this rate and time of year allows certain aquatic organisms such as fresh water mussels, crayfish, turtles and amphibians to migrate to deeper portions of the water body to overwinter.




















The lowered water level should be maintained during November and December until there is a prolonged period (5 – 7 days) of temperatures below 15° F, or the hydrology budget and weather conditions dictate refilling.  In other words, if the water body has a small watershed and it will take a considerable amount of time to refill, the process of refilling should take place during late December or early January, regardless of the weather conditions.  This will allow the water body to refill prior to the spring.  The water body should not be in a lowered condition during the spring and/or early summer, as terrestrial plants will flourish on the exposed sediment.





CONCERNS





Prior to instituting lake-level drawdown various items need to be considered.





Downstream impacts.  One must consider any impacts that may occur downstream as a result of the water level manipulation.  These impacts may include: (a) the brook/river downstream drying up; (b) adverse impacts to fish or other aquatic organisms; (c) adverse impacts to downstream water bodies; and (d) flood control.





Bordering vegetated wetlands.  Many questions are raised concerning the impact to bordering vegetated wetlands and other resource areas in and around the water body.  Experience, however, indicates that the plants in the wetlands are dormant during the fall and early winter and they are not adversely impacted.





Fisheries.  Many published articles indicate that there are no adverse impacts to most fisheries as a result of lake-level drawdown.  Experience in New England has demonstrated that if there is an adequate volume of water left in the water body under the ice during the December/January time period, the fisheries actually benefit from the drawdown.  It provides the larger fish with an opportunity to forage on the smaller fish.  Very few organisms reproduce during the early fall and winter.  However, if these species of fish or other organisms are present, their survival should be considered. 





Unsafe ice.  Many residents are concerned that as the water level rises, the ice around the shoreline will be unsafe.  However, during January and early February the ice around the shoreline of most water bodies is in the process of freezing.  Since the ice packs expand during this period of time, access to the ice from the shoreline is not adversely impacted any more than it would be if the water body was not drawn down.





During March and April, the angle of the sun heats up the sediments around the shoreline of the water body. This can lead to open water in shallow areas.  This situation occurs whether or not the water level has been drawn down.

















POTENTIAL NEGATIVE IMPACTS





Loss of well water.  This can be a major drawback to lake-level drawdown.  On several occasions Lycott has recommended instituting a phased drawdown.  This provides the property owners with an opportunity to rectify the water supply problem prior to the following year’s drawdown.





Loss of recreational activities.  While the water body is in a drawn down condition during the fall and early winter, some recreational activities such as fishing, water skiing, and boating may be hampered.





Aesthetic appearance.  While the water body is in a drawn down condition, the shoreline is exposed and the appearance of the water body is aesthetically displeasing.





Effects on benthic organisms.  If the water is released from the water body too quickly, some of the benthic organisms, mussels and crayfish may not have an opportunity to move to deeper portions of the water body.





Doughnut Effect.  Any aquatic plants growing below the ice level after the water body is lowered will not be affected.  As such, a certain percentage of the target plants species may not be managed.  This percentage varies depending on the bathymetry and level of drawdown.  In many cases, drawdown needs to be part of an integrated management program which includes the use of other management techniques such as herbicides.





Odors.  When the water level is drawn down during the fall, the exposed sediments can, and usually do, give off faint odors of methane gas and hydrogen sulfide.  Once the weather gets cold, the odors diminish.  While many residents do not complain about this, it can occur.





Disruption of moorings.  After the outlet structure is closed and the ice pack expands and rises, it causes the movement of boulders, moorings and docks.  If lake-level drawdown is instituted, residents are encouraged to remove their docks.





Floating islands.  The root systems associated with the plant growth in newly constructed or eutrophic water bodies can preclude the release of gases which are formed deeper in the sediments.  This then can lead to the formation of floating islands.  





Floating islands can also occur as the result of a successful drawdown and refilling program, which can dislodge stumps and areas where lily pad rhizomes are prevalent.  After one or two years the lily pad rhizomes normally decompose and the floating islands disappear. If this does not occur, they may need to be removed mechanically.








BENEFICIAL EFFECTS





Many of the invasive aquatic plants in New England (Fanwort, Milfoil, Coontail, Elodea, and in some instances Lilies, Watershield and Vallisneria) can be managed with lake-level drawdown.





Aquatic Plant			Affected	Partially Affected	 Not Affected


	


Watershield (Brasenia)				x		


Fanwort (Cabomba)	      		x			


Musk-grass (Chara)								 x	


Coontail (Ceratophyllum)	      	x			


Milfoil (Myriophyllum)	      	x			


Naiad (Najas)						x	


Stonewort (Nitella)						    		 x	


Yellow Lilies (Nuphar)				x		


White Lilies (Nymphaea)				x		


Potamogeton sp.	     	                		x			


Bladderwort (Utricularia)							 x	


Elodea (Elodea canadensis)    	x


Water Chestnut (Trapa natans)		  		     		 x





During the fall substantial concentrations of phosphorus are present in the water column.  When the water is removed from the water body, large concentrations of phosphorus and nutrients that would otherwise be available for additional plant growth the following year will be flushed out of the water body.  Additionally, the nutrients in the sediments can be oxidized due to the exposure to the air.





Due to the exposure to various weather conditions during the fall and early winter, the sediments will be scoured moving small soil particles, laden with nutrients, to deeper portions of the water body.





Solar flection takes place during drawdown.  This involves the freezing and thawing of the sediments during the fall and early winter.  After several drawdowns have been undertaken, the organically rich sediment may be converted to a gravel-type sediment.  This occurs as rocks, boulders and stones migrate to the top of the sediment, while smaller soil particles migrate downward.





During the winter months the ice pack on the water body expands and cracks during freezing.  This ice expansion “plows” the exposed sediments and reduces the ability of the aquatic plants to become re-established the following spring.





While the water body is in a drawn down condition, the exposed sediments can be examined for springs, seeps and/or leachates.  Samples can be taken to determine the presence of nutrients or other contaminants.





Many residents look forward to the fall drawdown so that they can manually rake and clean up their shoreline.  It also provides an opportunity to repair walls and/or other shoreline structures.





During the initial year of drawdown, the highly organic sediments experience some consolidation.  When the water body is refilled, these sediments will not return to their original condition and the depth of the water over the sediments will be increased by several inches.





Since many aquatic plant species in New England are resistant to freezing, the key to effectively reducing/managing the invasive aquatic plant growth is allowing the exposed sediments to form a two-to-three inch frost layer.  The water level should then be quickly refilled to dislodge the sediments from the bottom with the rising ice mass.  This prohibits the plants’ ability to become re-established the following year.








PERMITTING





Prior to instituting the management program it may be necessary to acquire a permit from local and state authorities.  Since the permitting requirements vary from one state to another, it is prudent to contact the state environmental agency to determine if, and what permit(s) will need to be required. 





In summary, determine the applicability and objective of the project and be realistic about what can be accomplished.
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