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Cottage Lake Information:

Lake surface area:
63 acres

Mean depth:

15 feet

Max depth:

25 feet

Estimated 5-6 acres of water lilies

Management options:

· Eradication (complete wipeout)

·  Control (selective removal), or

·  No management

About Fragrant Water Lily

Fragrant water lily characteristics

· Introduced as an ornamental, native to eastern North America.

· White, pink, or light yellow many petaled flowers that float on the surface of the water.
· Lilies flower all summer long, each flower only for a couple of days.
· Flowers borne on stalks that curl like a corkscrew to pull the forming seedpod underwater.

· Leaves are large, green and round.

· Leaves are attached to flexible underwater stalks rising from thick fleshy rhizomes. 

· Adventitious roots attach the horizontal creeping and branching rhizomes.

· Spreads aggressively, rooting in murky or silty sediments in water three to six feet deep.

· Prefers quiet waters such as ponds, lake margins and slow streams and will grow in a wide range of pH. 

· Water lily spreads by seeds and by rhizome fragments.  

· A planted rhizome will spread to cover about a 15-foot diameter circle in five years.

Why are fragrant water lilies a problem?

· Form dense stands outcompeting native plants.

· Restrict lake front access and hinder recreation.

·  Stagnant mats create mosquito breeding areas.

·  Increase the water temperature by absorbing sunlight.

·  Decrease the dissolved oxygen (DO) under the dense beds of vegetation by preventing water mixing.
· In Cottage Lake could decrease water quality in entire lake by creating anoxic conditions and pulling phosphorous from the soil.
·  Dies back in the fall. Resulting decay uses up DO and adds nutrients to the water that could contribute to increased algal growth and related water quality problems.

·  Changes the predator/prey relationships in the lake by altering habitat.

·  Reduces biodiversity and throws food web out of whack.
About Weed Control

Two steps of weed management: 
1. Initial control effort
· expensive

· labor intensive

· necessary permits and permission

2. Ongoing monitoring and maintenance
· inexpensive

· regular “spot-check” monitoring

· control as necessary (quick & easy if step 1 is thorough)

Water Lily Control Options 

Control Methods

· Aquatic Herbicides

· Manual and Cultural Methods

· Mechanical Methods

· Biological Control (none available for lilies)
Herbicides

About Aquatic Herbicide
· Applicator must be WSDA licensed Aquatic Applicator.

· Herbicide must be selected from a very small list of EPA-approved aquatic formulations.

· These formulations are designed to reduce the risks to fish & macroinvertebrates, as well as risks from human contact (acute & chronic exposures are tested).

· New “Aquatic Plants and Algae” Permit required for submerged and floating vegetation control.
· Other permits may apply (HPA, Shoreline Exemption, etc.).
· NOTE: dead beds of fragrant water lily will eventually loose from the soil and rise to the surface of the lake, forming floating islands of decaying material which can then be removed and composted.
Ways to differentiate herbicides

Systemic vs. Contact
Systemic herbicides are capable of killing the entire plant by entering through the leaves and circulating throughout the plant. 

Contact herbicides cause the parts of the plant in contact with the herbicide to die back, leaving the roots alive and capable of re-growth.  Therefore, contact herbicides are not effective for eradication, but may be used to control plants to allow for recreational uses in small, discrete areas. 

Selective vs. Non-selective

Selective herbicides will only affect dicotyledonous* (broad-leafed) plants like Eurasian watermilfoil or water lilies.  They will not kill most submerged native plants, grasses, or cattails.  

*Most of our native aquatic plants are monocots, whereas fragrant water lily is a dicot. 

Non-selective herbicides will generally affect all plants that they come in contact with, although applied at certain levels can provide “selective” control.  

Three herbicide options for fragrant water lily control:
Glyphosate - (Trade names include: Rodeo®, AquaMaster®, and AquaPro®). This systemic, non-selective herbicide is used to control floating-leaved plants like water lilies and shoreline plants like purple loosestrife. It is generally applied as a liquid to the leaves. Although glyphosate is non-selective, a good applicator can somewhat selectively remove targeted plants by focusing the spray only on the plants to be removed. Plants can take several weeks to die and a repeat application is often necessary to remove plants that were missed during the first application. Cost: around $15 – 35/gallon or $250/acre.

Triclopyr TEA - (Trade name Renovate3®). 

A relatively fast-acting, systemic, selective herbicide used for the control of broad-leaved species such as water lilies or purple loosestrife. Many native aquatic species are unaffected by triclopyr. 12-hour swimming restriction to minimize eye irritation.  Cost is $97/gallon

Imazapyr - (Trade name Habitat®). 

This systemic non-selective, slow-acting herbicide, applied as a liquid, is used to control some emergent plants and floating-leaved plants like water lilies. Although imazapyr is non-selective, a good applicator can somewhat selectively remove targeted plants by focusing the spray only on the plants to be removed. $270/gallon, but you use less so the overall cost is less than Triclopyr. 

Manual Control Methods
Hand pulling and cutting: can be successful for a small area if repeated on a regular basis.  Impractical for large infestations.  Must remove all pulled or cut plants and plant parts from the water. Various cutters and rakes can be purchased for around $100-200 ea.  Landowner or hired labor. 

Carbohydrate depletion:  On one lake during each growing season, residents faithfully removed all emerging leaves. They reported that it took about two to three seasons to kill the plants.  Landowner labor. 

Diver dredging:   SCUBA divers use portable dredges with suction heads to remove individual plants and roots from the sediment.  Best suited for low-level, early infestations, but can be used to assist in long-term maintenance following herbicide treatments.  Around $75/hour. 

Bottom Barriers: 

· Opaque cloth that covers plants. 

· Often used to suppress growth at boat launches and swimming areas.  

· Need regular maintenance to clear sediment and release gas buildup.  

· Not practical for large-scale 
 infestations. 

· Much more costly per acre than other control methods.

· Does not kill the roots of mature plants, but does slow down growth and seed production. 

· Materials cost around $300 for 1,000 ft2 or $3,000/acre, plus installation and maintenance.  Not practical except on a very small scale.

Mechanical Control Methods

Cutting and Harvesting: 

· Just like mowing your lilies: must be done several times a year.

· Cutting is less efficient than harvesting because cut plants must then be removed from the water. A boat-mounted cutter costs around $3,000.

· Harvesters both cut and collect the plants. A harvester costs around $100,000.  A reasonable control solution, but will not eradicate.

Rotovation (underwater rototilling) dislodges the large, fleshy waterlily rhizomes which can then be removed from the water. Although it is a much more expensive process than harvesting or cutting, it results in the permanent removal of waterlily rhizomes.  Cost: $1,500 – 2,000/acre.

Thurston County has experimented with using a barge-mounted backhoe to excavate waterlily rhizomes. Like rotovation, this results in permanent removal of the plant. Both rotovation and excavation requires a number of environmental permits. Cost? 

Recap:

Preparation 
· Act quickly, before weeds spread

· Understand the problem

· Develop management goals

· Identify control options

· Determine source of funding

Implementation
· Survey the weeds in the lake.

· Obtain permits - KC clearing and grading, NPDES, new Aquatic Plants and Algae permit, HPA (if applicable).

· Hire contractor.

· Plan to continue treatment in subsequent seasons.

· Monitor and maintain control.

Funding Options
Community funds 

· Collected from the community on an informal basis for the purpose of weed control

· Can be community club dues, donations, or other informal funding 
Grants  from King County, State or National sources

Establish a Lake Management District

· Formally established self-taxing district.
· Requires an agency sponsor, so if you decide on this you will have to find a responsible agency to sponsor you.
· Funds dedicated to one purpose, cannot be used for anything else.
Grants

Ken Pritchard 206-296-8265, ken.pritchard@metrokc.gov

King County grants clearinghouse
http://dnr.metrokc.gov

Scroll down to “Grants and Awards” on the left side of the page.  On the “Environmental Grants and Awards” page scroll down and check out the “Grant Exchange” page for King County opportunities.  After looking at this page, scroll to the bottom and click on “funding for watershed stewardship projects.”  This gets you to a long list of potential funding sources. 

The SALMON angle

The good news: Salmon use Cottage Lake, which means you will qualify for a range of salmon habitat restoration grants.

The not-quite-so-good-news: Salmon use Cottage Lake, which means you or your contractor will have to do more research to make sure that control activities do not harm the fish, and you may be limited in when you can conduct certain activities.

Decisions that need to be made:
1. Establish acceptable level of control.

2. Choose method(s) of control that will work best to meet your goals.

3. Locate available funding sources and secure funding.

4. Implement plan.

5. Follow up: maintain control.  Don’t let the lilies come back!

Katie Sauter Messick

Aquatic Weed Specialist

King County Department of Natural Resources and Parks

201 South Jackson Street, Suite 600

Seattle WA 98104

(206) 296-0290

http://dnr.metrokc.gov/wlr/lands/weeds/index.htm
Rough cost estimates

Herbicides

Required permits:


~$1,500
Mail notification and posting:

~$200 each treatment

Glyphosate herbicide treatment:
~$250 per acre treated

Triclopyr herbicide treatment:
~$600-$900 per acre

Imazapyr herbicide treatment: 
~$300 per acre

Total per year:


~$2,000 – 6,000
Manual Control Methods

Required permits:


~$0 – 1,500
Hand pulling/cutting:


~$100 – 1,000 + labor

Carbohydrate depletion:

~$100 + labor

Diver dredging:


~$75/hour

Bottom Barrier:


~$3,000/acre + installation and maintenance

Mechanical Control Methods

Boat mounted cutter/mower:

~$3,000
Harvester w/ trailer:


~$100,000
Rotovation:



~$1,500 –  $2,000/acre
Remember that no matter what control method you choose, you must plan for and implement at least three seasons of follow up monitoring to ensure that your program is successful.
