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1.0 Executive Summary
This addendum has been prepared as an update to the 2005 Newman Lake IAVMP, to include information
regarding lessons learned about milfoil control efforts over the last seven years, updated treatment information, and
planned treatment strategies for the future.
Newman Lake, the largest in Spokane County, is a 1200-acre lake located 20 miles northeast of Spokane,
Washington, near the Washington-Idaho border. Eurasian watermilfoil was first discovered in Newman Lake, in
September 2002, within a small area at the southeast end of the lake near the irrigation outlet gate. Eradication and
control efforts have been ongoing annually since then.
Eurasian watermilfoil is a non-native, highly invasive, aquatic weed placed on the state noxious weed list.
Beginning in 2003 the Newman Lake Flood Control Zone District (NLFCZD) began implementing control efforts
with the assistance of an Early Infestation Grant from Washington State Department of Ecology (DOE). Control
efforts within the first two years included frequent boat and diver surveys, diver hand pulling, and herbicide
treatments with granular 2,4-D (Aqua-Kleen).
In 2006 through 2012 milfoil control efforts continued by utilizing liquid and granular forms of 2, 4-D, a systemic
herbicide, used from 2006 through 2010. In 2009, after consultation with Department of Ecology staff, it was
decided to increase herbicide application rates and depths. Concentrations of liquid 2, 4-D (DMA4) were increased
from 2.0 ppm at 5 ft. average depth, to a maximum label rate of 3.5 ppm at 8 ft. average depth. Depth sensitive
booms were utilized by contract applicators (IWPCC and Lakeland Restoration) to inject herbicide directly to the
plants for better uptake. Beginning in 2011, Diquat Dibromide, a contact herbicide, was mixed with liquid 2,4-D.
Due to the expense and extent of the infestation, diver hand pulling has not continued since 2005.
The control methods noted above were chosen based on Spokane County staff research and community input.
They were thought to most effectively control Eurasian watermilfoil, given the extent and conditions of the
infestation at that time. These methods came close to meeting the goals of the community to minimize costs,
impacts to recreational uses, and preserving the natural ecosystems of Newman Lake.
As we end the first decade of Eurasian watermilfoil control efforts at Newman Lake, some major important changes
to the milfoil control plan are necessary:







Unable to realize the previous goal of milfoil eradication, we now have hydroacoustic technology available
to map and treat deep milfoil infestations, previously overlooked due to poor lake visibility, which are
likely the major source of fragments spreading through the entire lake.
In 2011 and 2012, Diquat was mixed in combination with 2, 4-D, application rates maximized, and treated
at increased depths, to provide more effective treatments. The 2011 and 2012 treatments were very
effective but limited in scope due to lack of funding.
Information from past herbicide treatments will be used to determine why certain treatments were more
effective than others, attempting to duplicate those effective scenarios.
Due to a severe District funding shortage, the community has developed an Adopt-A-Shoreline Program to
raise funds for milfoil treatments along private shoreline and common beach areas. The Program raised
$8,000 which paid to treat thirteen acres in 2012, and is working toward a goal of $15,000 for 2013 milfoil
treatments.
The District will research, propose, and begin implementation of pilot demonstration projects to utilize
alternative, non-chemical options of milfoil control, approved by the Department of Ecology, and applied
in appropriate areas of the lake. These alternative options will be implemented after thorough staff review
to estimate costs, gather community input, and organize volunteers for implementation of projects chosen.

These efforts are required to prevent this highly invasive aquatic weed from imposing serious impacts on
recreational uses, aquatic habitats, water quality, water supply, and other nearby water bodies. However, these
methods will continually be reviewed for effectiveness.
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2.0 Problem Statement
The Eurasian watermilfoil population has increased within Newman Lake over the last ten years. In May 2012 a
hydroacoustic survey was conducted, estimating 68 acres of submerged macrophytes, and a major portion of that is
believed to be milfoil. The District’s annual budget includes about $10,000 for milfoil control, which is sufficient
for modest annual control efforts, but is not adequate to gain control of the current infestation. The community is
currently taxed as a Benefit Assessment for the District to complete on-going work for annual flood control and
water quality functions, ensuring maintenance and operations of the aerator and alum injection systems.
During the previous ten years of milfoil control efforts, boat surveys have been unable to adequately locate deeper
populations of milfoil in the lake due to poor visibility, allowing those deeper plants to multiply unchecked. The
May 2012 hydroacoustic bathymetry studies provide the ability to map macrophyte populations in deeper areas of
the Lake. The following are just a few of the many questions which need to be answered as to whether or not
certain practices would increase effectiveness of milfoil control efforts:
 Would closing the lake to motor boats for two or three days after herbicide treatments increase
effectiveness?
 Would adding adjuvants to herbicides increase effectiveness of treatments?
 Are the best methods for chemical control being utilized?
 Which alternative non-herbicide control measures would be appropriate for Newman Lake?
The Newman Lake community now has the ability, utilizing hydroacoustic surveys provided by Washington State
University, to utilize another tool for mapping milfoil populations. It will also be important to research and utilize
appropriate alternative treatment options, and to continue coordination of private fund raising through the Adopt-AShoreline Program in a community effort to keep the milfoil population from expanding unchecked, and ensure
preservation of the following:
Aquatic Habitat – Milfoil adversely impacts aquatic ecosystems by forming dense, fast growing mats that often
shade out native vegetation, which provides poor habitat for waterfowl and fish. Milfoil does not support the same
diverse habitat and populations of organisms that serve as life source for fish and other wildlife. The State
Department of Fish and Wildlife no longer stock trout in Newman Lake as of 2010, due to the unbalanced state of
the lake water quality, which creates insufficient feeding grounds for trout. (Reference: R. Osborne/Fish Biologist,
WDFW and http://wdfw.wa.gov/fishing/plants/weekly/past_reports.html).
Recreation – Milfoil can pose a safety hazard as it eventually produces dense mats that interfere with navigation
and recreational activities such as boating, swimming, fishing, and water-skiing. Due to a lack of funds, the
WDFW public boat launch does not have an inspection station for education and enforcement of invasive species,
or a wash station for owners of boats and trailers to utilize and reduce transporting of invasive species to and from
Newman Lake.
Water Quality and Water Supply – Milfoil significantly increases the decomposing biomass at the end of the
growing season which increases the internal loading of nutrients into the water, decreasing water quality. Newman
Lake already has an excess nutrient problem, as indicated by the Lake being placed on the State’s 303d list for
impaired waters. A Total Maximum Daily Load (TMDL) for Total Phosphorus was developed and approved by
Ecology in 2009.
According to our records, more than one hundred lakefront property owners utilize the lake as an irrigation or
drinking water source. The proliferation of milfoil could have a negative impact for those that withdraw water from
the lake, by clogging intake lines and adversely affecting water quality.
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3.0 Aquatic Vegetation Management Goals
During the past ten years, the Newman Lake Flood Control Zone District has not accomplished the original goal of
eradicating Eurasian watermilfoil in Newman Lake. In an effort to increase success in controlling milfoil, we are
changing management strategies to focus on providing adequate and effective controls of the Newman Lake milfoil
population. Our goals for Newman Lake are the following:
1. Utilize best available science, such as GPS and hydroacoustics to implement effective surveys to help
determine all locations and habitats of milfoil populations.
2. Apply effective herbicide treatments to eliminate deep, large infestations of milfoil previously unseen and
untreated, preventing them from infesting the entire lake.
3. Protect water quality, fish and wildlife habitat, using control methods that allow sustainable, native plant
and animal communities to thrive, while minimizing costs to Newman Lake property owners and
Washington State.
4. Utilize volunteers to implement a program of alternative, non-herbicide control measures, where
appropriate, and approved by the Department of Ecology.
5. Involve the Newman Lake community in the milfoil education and control process, enabling them to be
pro-active and understand decisions necessary to complete appropriate milfoil controls for Newman Lake.
6. Utilize volunteers to contribute major fund raising efforts, such as the Adopt-A-Shoreline Program, in order
to raise private funds for effective milfoil control efforts.
7. Work closely with other agencies such as Department of Ecology, Washington State Fish and Wildlife,
Washington State Department of Natural Resources, Army Corp of Engineers, County Commissioners, etc.
who also have an interest in successful control of milfoil at Newman Lake.

These methods will continually be reviewed for effectiveness, and changed to ensure treatments are utilizing the
best available science for effective control.

3

4.0 MANAGEMENT EFFORTS
2006 - 2012
Information regarding management efforts from 2006 through 2012 follows. The 2006 through 2010 information is taken from the “Aquatic
Weeds Management Fund Final Report, Newman Lake Milfoil Eradication” submitted to Ecology in 2011 and located in Appendix A.

2006 Management Efforts: While the application of granular/ester 2, 4-D (Aquakleen) at a rate of 150 lbs. per acre had
been exclusively employed in the years 2003-2005, the use of DMA4 (liquid 2, 4-D amine) at a concentration of 2 ppm was
added in 2006. This liquid amine formula proved to be more cost effective, in addition to its documented efficacy at other area
lakes. One factor considered regarding its use at Newman Lake was the duration of high residual herbicide concentrations,
which can last 7-14 days instead of 3-5 days with granular. The higher concentrations often result in restrictions on lake
intakes for irrigation and potable water for 1-2 weeks instead of the usual 3 days. However, the longer concentration time
increased the chance of adequate metabolic uptake to effectively kill the plant.
With label restrictions in mind, liquid 2, 4-D was applied at the north end and south west shorelines, as these are areas not
impacted by water withdrawal restrictions; and granular herbicide was utilized where such impacts would be onerous on lake
residents.

Figure 1
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2007 Management Efforts: Initial surveys demonstrated significant regrowth after the 2006 treatments, it was hoped that
follow up herbicide applications would result in better root die-off. With cost an issue, and relatively low residence time noted
in 2006 lab results, 2007 saw a new emphasis on utilizing the liquid (amine) formulation of 2, 4-D. To mitigate impacts of
irrigation and water use restrictions, granular formulation was again applied in areas that rely heavily on water intake from the
lake. Twenty-two acres were treated with liquid (amine), and an additional ten acres were treated with granular (ester).
Herbicide applications occurred in early July and August, and Aquatechnex was the contracted applicator.
The liquid and granular treatments appeared to have moderate success, with an estimated overall efficacy of 75 to 80%. Large
scale fragmentation was noted in many areas, possible due to performing treatments late into the growing season, thus
increasing the number of viable plants for spread. Early treatment of areas with high plant densities, such as the south end of
the lake, are the highest priority as they likely contribute the greatest amount of fragments, and receive the highest
concentration of boat activity, which increases fragmentation.

Figure 2
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2008 Management Efforts: Due to poor effectiveness of past liquid treatments in the exposed areas of the lake, the
granular formulation was used in all treatment areas. Even with a greater cost for the granular formulation, we believed its use
would result in less drift, and provide a more effective treatment. Previously, less regrowth occurred in areas that had been
treated with granules compared to liquid.
The herbicide application was performed early in the growing season to reduce plant fragmentation. We relied on boat surveys
using GPS to mark plant locations, and were often unable to properly identify plants until they were tall enough to be
fragmented by boats and jet skis. Early season herbicide applications have less of an impact on recreation. Inland Water Pest
Control & Consulting was the contracted applicator, and 6.25 acres on the south end of the lake were treated on June 17 th. This
large concentration of plants was likely responsible for a significant portion of the fragment recruits throughout the lake.
A detailed survey was conducted post treatment, and smaller plants were found distributed throughout much of the shoreline,
showing good plant mortality. Sixty acres with large concentrations of milfoil, located both near shore/residential, and in open
water (approximately 8-10 ft. depths) were treated with Navigate (granular 2, 4-D ester). Treatment occurred twice in areas of
large plant concentrations, and full mortality was not achieved. Significant re-growth was seen in the end-of-year survey.
Many of these same areas were treated in 2007 using DMA4 (liquid 2, 4-D amine), with similar results. In summary, herbicide
application results for 2008 were similar to the previous year, with 75 to 80% efficacy.
Figure 3
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2009 Management Efforts: The 2008 end of year survey demonstrated good control on smaller plants in the shoreline
areas, and significant plant survival in deeper water areas. It was decided to concentrate on the deep water areas with greater
plant density. Many of these areas had been treated for multiple seasons and still experienced regrowth.
After consultation with Department of Ecology staff, herbicide applicators, and other lake managers, it was decided to increase
herbicide application rates and depths. Concentrations of 2, 4-D (DMA4) were increased from 2.0 ppm at 5 ft. average depth,
to a maximum label rate of 3.5 ppm at 8 ft. average depth, Depth sensitive booms were utilized by contract applicators
(IWPCC and Lakeland Restoration) to inject herbicide directly to the plants for better uptake. Treatments were successful
providing close to 100% mortality in targeted areas; many of which had been treated for a number of seasons without
significant mortality.

Figure 4

7

2010 Management Efforts: To perform treatments as early as possible, forty two acres of milfoil was treated on June 14,
utilizing the 2009 end of year survey. The herbicide DMA4 was used at an application rate of 3.5 ppm and an average
treatment depth of 5 feet, as the majority of these areas were shallow in comparison to 2009 treatments.
Green shaded areas on the map represent those treated by IWPCC and Lakeland Restoration. Though initial surveys in lateJune and early-July demonstrated 85-90% efficacy, a subsequent survey in early October found varying levels of success.
While the treatment on the east shore demonstrated 90% mortality, many of the sandy and rocky areas of the Peninsula had
surviving plants. While overall plant mass was reduced, it was evident that regrowth occurred in some areas.
Due to excellent October water clarity, and help from volunteers, two new areas with high densities of established plants were
found; one on the north west side, and one on the south east end of the lake. Both appeared to have been growing for at least
two seasons. The northwest area, unlike most other littoral zones, escaped detection and was never treated during the seven
years of active milfoil management. One problem in this area is a private ski slalom that directly intersects the area, having the
potential to greatly exacerbate fragmentation and spread of plants.

Figure 5
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2011 Management Efforts: A combination of herbicides was used to treat a total of twenty acres of milfoil on June 2 nd.
Ten acres were treated on the north west side of the lake, south of Thompson Creek, and ten acres on the south east side of the
lake, just south of the outlet gates were treated with 2, 4-D amine (DMA4) and Diquat. Application rate was 3.5ppm at an
average depth of 8 feet. Inland Water Pest Control and Consulting, with assistance from Lakeland Restoration were the
contracted herbicide applicators.
The October follow up survey showed effectiveness of this early treatment for these two areas. Due to a lack of funds, the
remainder of the lake was left untreated for the 2011 season, allowing the infestation to fragment and increase throughout the
lake.

Figure 6

9

2012 Management Efforts: Two separate treatments were performed this year including a total of 30 acres. Herbicides
used were a combination of 2, 4-D (DMA4) and Diquat, with an application rate of 3.5ppm and an average treatment depth of
4 feet. The first treatment, paid by private residents, totaled thirteen acres, and was completed on June 27. Treatment
encompassed three separate areas on the west side of the lake (shown in red), and organized so there was a continuous line of
treatment in each of the three areas, instead of broken sections; as a continuous area was noted by the contract applicator to be
more effective. The second treatment, paid for by the District, encompassed seventeen acres on the north side of the lake
(shown in blue), and was completed on July 10 th. The north side treatment was delayed in an effort to ensure flows from
Thompson Creek would be low enough not to adversely affect treatment. Post treatment surveys showed between 90% and
100% effectiveness of the areas treated. Due to a lack of funds, the remainder of the lake was left untreated for the 2012
season, allowing the infestation to fragment and increase throughout the lake.

Figure 7
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5.0 History of Public Involvement
The Newman Lake Community has a long history of concern and involvement to improve Newman Lake and its water quality.
Residents have requested assistance of the Newman Lake Flood Control Zone District (District) to take action on a wide range
of concerns over the last 40 years, most recently adding invasive species control to the mission.
The inconsistencies of Eurasian milfoil control treatment effectiveness have proven to be a challenge for the District, mainly
due to poor visibility of the water when GPS surveys are performed, and post treatment boat wave activity, etc. From 2006
through 2012, we have utilized a variety of chemical treatment options, some of which have been successful, others less
successful. We now have some of the necessary information to make educated, scientific determinations regarding the
locations of milfoil such as: Hydroacoustic surveys showing depths and macrophyte populations (See figure 9), which
combinations of chemicals provided the best results, and which factors impact the success of effective milfoil control for
Newman Lake.
The District is looking into ways to increase funding for applying non-herbicide alternative control measures within
appropriate areas of Newman Lake. We plan to search for grants and private funding opportunities to supplement District
funds as necessary. Beginning in 2012 an Adopt-A-Shoreline Program was developed, which continues to raise private funds
for future milfoil control in Newman Lake.
We have learned that the following factors impact successful treatment: 1) Granular vs. liquid formulations. 2) Contact vs.
root herbicide formulations. 3) Extending contact time according to herbicide manufacturer recommendations for 48 to 72
hours to increase metabolic uptake by the plants. 4) Reduce wave disturbances during the 48 to 72 hour contact/uptake time
period to increase effectiveness. 5) Establish an effective concentration during application for a more consistent contact time.

NEWMAN LAKE FLOOD CONTROL ZONE DISTRICT
MILFOIL HISTORY
Figure 8

2002

2003

2003
2004
2005

2005

Milfoil first found in September
Early Infestation Grant received
from Department of Ecology
(DOE) $50,000 over 3 years
Treatment/District & DOE Funds
19.5 acres = $10,012
Treatment/District & DOE Funds
9.8 acres = $5,059
Treatment/District & DOE Funds
60 acres = $32,816
Integrated Aquatic Vegetation
Management Plan created by
Spokane County for DOE

2006

Second DOE Milfoil grant
received for $75,000 over 3
years

2010

2006

Treatment/District & DOE Funds
37 acres = $15,106

2011

2009

Treatment/District & DOE Funds
32 acres = $11,050
Treatment/District & DOE Funds
66 acres = $39,352
Third DOE Milfoil grant received
for $30,000 over 3 years.

2009

Treatment/District & DOE Funds
30 acres = $15,566

2007
2008

2012
2012
2013

Treatment/District & DOE Funds
42 acres = $19,749
Treatment/District & DOE Funds
20 acres = $13,080
Treatment/District Funds
17 acres = $10,790.
No DOE grant funds received.
Newman Lake Community Private
Paid Treatments = 13.4 acres
Milfoil Control Grant Received
from DOE $50,000 match for 2 yrs
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Figure 9
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Newman Lake Fish Stocking History 2006 - 2012
Washington State Department of Fish and Wildlife

Rainbow Trout

Triploid Rainbow Trout

Rainbow Trout
Fry

Year

Catchable (8-12")

14" or larger

Fry (2-5")

Total

Date

2006

15,414

0

0

15,414

Mar/Apr

2007

5,000

0

0

5,000

Mar/Apr

2008

5,000

0

0

5,000

Mar/Apr

2009

4,955

0

0

4,955

Mar/Apr

2010

0

0

0

0

2011

0

0

0

0

2012

0

0

0

0

From WDFW web site at http://wdfw.wa.gov/fish/plants/index.htm
Tiger muskellunge stocked in Newman Lake, Spokane County, Washington since 2006
Year

Number

Size/inches

2006

700

12 - 14

2007

400

12 - 14

2008

0

0

2009

700

12 - 14

2010

700

12 - 14

2011

700

12 - 14

2012

600

12 - 14

From WDFW Randall S. Osborne, correspondence September 18, 2012
Newman Lake Warm Water Fish Species:
Largemouth Bass
Smallmouth Bass
Black Crapppie
Bluegill
Pumpkin Seed
Yellow Perch
Yellow Bullhead
Brown Bullhead
Tiger Muskie
From WDFW, Warm Water Fish of Washington, at http://wdfw.wa.gov/fish/warmwater/species.htm
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6.0 Aquatic Vegetation Control Strategies
Based on past experiences of Newman Lake, as well as other lakes, effective and affordable Eurasian
milfoil control requires a long-term commitment and early action. It involves frequent surveying to
determine milfoil locations, implementation of control actions up to 2 or 3 times per year, and education
to prevent continued re-infestation.
This section outlines common methods used to control aquatic weeds. Much of the information in this
section is quoted directly from Ecology’s website
(http://www.ecy.wa.gov/programs/wq/plants/management/index.html).
Additional information is derived from the US Army Corps of Engineers, Engineer Research and
Development Center/Aquatic Plant Control Research Program Report titled Advantages and
Disadvantages of Aquatic Plant Management Techniques, September 2000, King County Department of
Natural Resources and Parks. Information therein is gathered from the field experience of the King
County Noxious Weed Control Program, in particular from Drew Kerr, Aquatic Noxious Weed Specialist
and WSDA licensed aquatic herbicide applicator. Recommendations therein were also derived from the
2001 draft version of the King County Regional Milfoil Plan.
Control/eradication methods discussed herein include the following:
 Biological Controls (Grass Carp and Watermilfoil Weevil)
 Chemical Controls (Aquatic Herbicides)
 Environmental Manipulation (Water Level Control, Nutrient Reduction)
 Manual Controls (Hand Pulling, Cutting, Raking, and Bottom Barrier Screens
 Mechanical Controls (Rotovation, Harvesting, Cutting, and Diver Dredging).
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6.1 Biological Controls
Many problematic aquatic plants in the western United States are non-indigenous/non-native species.
Plants like Eurasian watermilfoil, Brazilian elodea, and purple loosestrife have been introduced to North
America from other continents. Here they grow very aggressively, forming monocultures that exclude
native aquatic plants and degrade fish and wildlife habitat. Yet, often these same species are not
aggressive or invasive in their native range. This may be in part because their populations are kept under
control by insects, diseases, or other factors not found in areas new to them.
The biological control of aquatic plants focuses on the selection and introduction of other organisms that
have an impact on the growth or reproduction of a target plant, usually from their native ranges.
Theoretically, by stocking an infested waterbody or wetland with these organisms, the target plant can be
controlled and native plants can recover.
Classic Biological Control
Classic biological control uses control agents that are host specific. These organisms attack only the
species targeted for control. These bio-control agents are found in the native range of the nuisance
aquatic plants and, like the targeted plant, these bio-control agents are also non-indigenous species. With
classic biological control, an exotic species is introduced to control another exotic species. However,
extensive research must be conducted before release to ensure that biological control agents are host
specific and will not harm the environment in other ways.
Search for a classical biological control agent typically starts in the region of the world that is home to the
nuisance aquatic plant. Researchers collect and rear insects and/or pathogens that appear to have an
impact on the growth or reproduction of the target species. Those insects/pathogens that appear to be
generalists (feeding or affecting other aquatic plant species) are rejected as biological control agents.
Insects that affect the target species (or very closely related species) exclusively are considered for
release. Only extensively researched, host-specific organisms are cleared by the United States for release.
Some biological control organisms are very successful in controlling exotic species and others are of little
value. It can be difficult to establish reproducing populations of a bio-control agent. The ease of
collection of the bio-control and placement on the target species can also have a role in the effectiveness.
Climate or other factors may prevent its establishment, with some species not proving capable of overwintering in their new setting. Sometimes the bio-control insects become prey for native predator species,
and sometimes the impact of the insect on the target plant just is not enough to control the growth and
reproduction of the species.
People who work in this field say that the more biological control species that you can put to work on a
problem plant, the better success you will have in controlling the targeted species.
Although a successful biological control agent rarely eradicates a problem species, it can reduce
populations substantially, allowing native species to return. Used in an integrated approach with other
control techniques, biological agents can stress target plants making them more susceptible to other
control methods.
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Biological Control Agents
Grass Carp (Ctenopharynogodon idella)

The following information and citations are taken from the Washington State Department of Ecology’s
website on Aquatic Plant Management
(http://www.ecy.wa.gov/programs/wq/plants/management/aqua024.html).
Another type of biological control uses general agents such as grass carp to manage problem plants.
Unlike classical bio-control agents, these fish are not host specific and will not target specific species.
Although grass carp do have food preferences, under some circumstances, they can eliminate all
submersed vegetation in a waterbody. Like classic biological control agents, grass carp are exotic species
and originate from Asia. In Washington, all grass carp must be certified sterile before they can be
imported into the state. There are many water bodies in Washington (mostly smaller sites) where grass
carp are being used to control the growth of aquatic plants.
The grass carp, also known as the white Amur, is a vegetarian fish native to the Amur River in Asia.
Because this fish feeds on aquatic plants, it can be used as a biological tool to control nuisance aquatic
plant growth. Legalized in 1990 for plant management, triploid (sterile) grass carp have been permitted
for introduction into Washington waters. Permits are most readily obtained if the lake or pond is privately
owned, has no inlet or outlet, and is fairly small. The objective of using grass carp to control aquatic plant
growth is to end up with a lake that has about 20 to 40 percent plant cover, not a lake devoid of plants. In
practice, grass carp often fail to control the plants, or in cases of overstocking, all the submersed plants
are eliminated from the waterbody.
The Washington Department of Fish and Wildlife determines the appropriate stocking rate for each
waterbody when they issue the grass carp-stocking permit. Stocking rates for Washington lakes generally
range from 9 to 25 eight- to eleven-inch fish per vegetated acre. This number will depend on the amount
and type of plants in the lake as well as spring and summer water temperatures. To prevent stocked grass
carp from migrating out of the lake and into streams and rivers, all inlets and outlets to the pond or lake
must be screened. For this reason, residents living on water bodies that support a salmon or steelhead run
are rarely allowed to stock grass carp into these systems.
Once grass carp are stocked in a lake, it may take from two to five years for them to control nuisance
plants. Survival rates of the fish will vary depending on factors like presence of otters, birds of prey, or
fish disease. A lake will probably need restocking about every ten years.
Success with grass carp in Washington has been varied. Sometimes the same stocking rate results in no
control, control, or even complete elimination of all underwater plants. It has become the consensus
among researchers and aquatic plant managers around the country that grass carp are an all or nothing
control option. They should be stocked only in water bodies where complete elimination of all submersed
plant species can be tolerated.
16

Grass carp exhibit definite food preferences and some aquatic plant species will be consumed more
readily than others will. In Washington, grass carp do not consume emergent wetland vegetation or water
lilies even when the waterbody is heavily stocked or over stocked. A heavy stocking rate of triploid grass
carp may result in the loss of most submersed species, whereas the emergent or floating vegetation
remains at pre-stocking levels.
Pauley and Bonar (Bonar, et. al, 1995) performed experiments to evaluate the importance of 20 Pacific
Northwest aquatic plant species as food items for grass carp. Grass carp did not remove plants in a
preferred species-by-species sequence in multi-species plant communities. Instead, they grazed
simultaneously on palatable plants of similar preference before gradually switching to less preferred
groups of plants. The relative preference of many plants was dependent upon what other plants were
associated with them. The relative preference rank for the 20 aquatic plants tested was as follows in Table
7.1.
Grass carp stocked into Washington lakes must be certified disease free and sterile. Sterile fish, called
triploids because they have an extra chromosome, are created when the fish eggs are subjected to a
temperature or pressure shock. Fish are verified sterile by collecting and testing a blood sample. Triploid
fish have slightly larger blood cells and can be differentiated from diploid (fertile) fish by this
characteristic. Grass carp imported into Washington must be tested to ensure that they are sterile. Because
Washington does not allow fertile grass carp within the state, all are imported into Washington from out
of state locations. Most grass carp farms are located in the southern United States where warmer weather
allows for fast fish growth rates. Large shipments are transported in special trucks and small shipments
arrive via air.
Table 7.1 Relative preference rank of Pacific Northwest aquatic plant species as food items for grass carp. (Bonar, et.
al, 1995).

Potamogeton crispus (curly leaf pondweed)
P. pectinatus (sago pondweed)
P. zosteriformes (flat-stemmed pondweed)
Chara spp.(muskgrasses)
Elodea canadensis (American waterweed)
Potamogton spp. (thin-leaved pondweeds)
Egeria densa (Brazilian elodea) (large fish only)
P. praelongus (white-stemmed pondweed)
Vallisneria Americana (water celery)
Myriophyllum spicatum (Eurasian watermilfoil)
Ceratophyllum demersum (coontail)
Utricularia vulgaris (bladderwort)
Polygonium amphibium (water smartweed)
P. natans (floating leaved pondweed)
P. amplifolius (big leaf pondweed)
Brasenia schreberi (watershield)
Juncus spp.(rush)
Egeria densa (Brazilian elodea) (fingerling fish only)
Nyphaea spp. (fragrant waterlily)
Typha spp. (cattail)
Nuphar spp. (spatterdock)
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Grass Carp Facts:
 Distantly related to the undesirable European carp, and share few of its habits.
 Generally live for at least ten years and possibly longer in Washington State waters.
 Will grow rapidly and reach at least ten pounds. They have been known to reach 40 pounds in the
southern United States.
 Feed only on plants until aquatic vegetation is depleted, although juvenile grass carp are
omnivorous
 Feed from the top of the plant down so that mud is not stirred up. However, in ponds and lakes
where grass carp have eliminated all submersed vegetation the water becomes turbid. Hungry fish
will eat organic material out of the sediments.
 Have definite taste preferences. Plants like Eurasian milfoil and coontail are not preferred.
American waterweed and thin leaved pondweeds are preferred. Water lilies are rarely consumed in
Washington waters.
 Are dormant during the winter. Intensive feeding starts when water temperatures reach 68ºF.
 Prefer flowing water to still waters (original habitat is fluvial).
 Are difficult to recapture once released.
 May not feed in swimming areas, docks, boating areas, or other sites where there is heavy human
activity.
Advantages
 Grass carp are inexpensive compared to some other control methods and offer long-term control,
but fish may need to be restocked at intervals.
 Grass carp offer a biological alternative to aquatic plant control.
Disadvantages
 Depending on plant densities and types, it may take several years to achieve plant control using
grass carp and in many cases, control may not occur.
 If the waterbody is overstocked, all submersed aquatic plants may be eliminated. Removing excess
fish is difficult and expensive.
 The type of plants grass carp prefer may also be those most important for habitat and for
waterfowl food.
 If not enough fish are stocked, less-favored plants, such as Eurasian milfoil, may take over the
lake.
 Stocking grass carp may lead to algae blooms.
 All inlets and outlets to the lake or pond must be screened to prevent grass carp from escaping into
streams, rivers, or other lakes.
Permits
Stocking grass carp requires a fish-stocking permit from the Washington Department of Fish and
Wildlife. If inlets or outlets need to be screened, a Hydraulic Project Approval (HPA) application must be
submitted to Washington Department of Fish and Wildlife for approval of the screening project, at a cost
of $150.00. If WDFW does not approve the application, grass carp cannot be stocked.
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Costs
In quantities of 10,000 or more, 8 to 12 inch sterile grass carp can be purchased for about $5.00 each for
truck delivery. The cost of small air freighted orders will vary and is estimated at $8 to $13 per fish.
Other Considerations
 Would not achieve immediate results – takes time and is not guaranteed to work.
 Community may have concerns with introduced species.
 Potential damage to the native plant community of the lake, which could result in the
establishment of other aggressive plant species as pioneers.
 The native plants preferred by grass carp are also preferred by migratory waterfowl
 Concerns from anglers about grass carp.
 Initial investment very expensive.
 Introduction of grass carp has generally been discouraged by State agencies, especially in systems
like Newman Lake.
Application for Newman Lake
Grass carp do not appear to be suitable for aquatic plant control in Newman Lake due to the following:
 Their preferred food species include the dominant submersed aquatic species in Newman Lake
(thin leaved pondweeds and American waterweed), which might be grazed before the milfoil.
 They could remove all the beneficial plants that support a healthy fish habitat and provide erosion
protection.
 Without native plant cover, and the invertebrates associated with beneficial native aquatic
vegetation, the water quality would be degraded and some species (invertebrates, fish, etc.) may be
eradicated.
 If grass carp eliminated all beneficial submersed vegetation, the removal could reduce nutrient
competition, thereby enhancing phytoplankton productivity.
 Research in lakes with grass carp in Washington has shown that grass carp increase water
turbidity, mostly due to increased suspension of sediment into the water column.
 Newman Lake is visited by migratory waterfowl and removal of palatable aquatic plants by grass
carp may adversely impact migratory as well as resident waterfowl.
 If other techniques are suitable, stocking grass carp into Newman Lake should not be considered.
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Watermilfoil Weevil (Euhrychiopsis lecontei)

Size: 2-3 mm, equivalent to a grain of rice

The following information and citations on the watermilfoil weevil are taken from the
Washington State Department of Ecology’s website on Aquatic Plant Management
(http://www.ecy.wa.gov/programs/wq/plants/management/weevil.html).
During the past decade, another type of control agent has emerged. A native insect that feeds and
reproduces on northern milfoil (Myriophyllum sibiricum), which is native to North America, was found to
also utilize the non-native Eurasian watermilfoil (Myriophyllum spicatum). Vermont government
scientists first noticed that Eurasian watermilfoil had declined in some lakes and brought this to the
attention of researchers. It was discovered that a native watermilfoil weevil (Euhrychiopsis lecontei)
feeding on Eurasian watermilfoil caused the stems to collapse. Because native milfoil has thicker stems
than Eurasian watermilfoil, the mining activity of the larvae does not cause it the same kind of damage. A
number of declines of Eurasian watermilfoil have been documented around the United States and
researchers believe that weevils may be implicated in many of these declines.
Several researchers around the United States (Vermont, Minnesota, Wisconsin, Ohio, &
Washington) have been working to determine the suitability of this insect as a bio-control agent. The
University of Washington conducted research into the suitability of the milfoil weevil for the biological
control of milfoil in Washington lakes and rivers. Surveys have shown that in Washington the weevil is
found more often in eastern Washington lakes and it seems to prefer waters that are more alkaline.
However, it is also present in cooler, wetter western Washington.
The milfoil weevil has been associated with declines of Eurasian watermilfoil in the United States (e.g.
Illinois, Minnesota, Vermont, and Wisconsin). Researchers in Vermont found that milfoil weevils could
negatively affect Eurasian watermilfoil by suppressing the plants growth and reducing its buoyancy
(Creed and Sheldon 1995).
In 1989, state biologists reported that Eurasian watermilfoil in Brownington Pond, Vermont had declined
from approximately 10 hectares (in 1986) to less than 0.5 hectares. Researchers from Middlebury College,
Vermont hypothesized that the milfoil weevil, which was present in Brownington Pond, played a role in
reducing Eurasian watermilfoil (Creed and Sheldon 1995). During 1990 through 1992, researchers
monitored the populations of Eurasian watermilfoil and the milfoil weevil in Brownington Pond. They
found that by 1991 Eurasian watermilfoil cover had increased to approximately 2.5 hectares
(approximately 55-65 g/m2) and then decreased to about 1 hectare (<15 g/m2) in 1992. Weevil abundance
began increasing in 1990 and peaked in June of 1992, where 3 – 4 weevils (adults and larvae) per stem
were detected (Creed and Sheldon 1995). These results supported the hypothesis that the milfoil weevil
played a role in reducing Eurasian watermilfoil in Brownington Pond.
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Another documented example where a crash of Eurasian watermilfoil has been attributed to the milfoil
weevil is in Cenaiko Lake, Minnesota. Researchers from the University of Minnesota reported a decline
in the density of Eurasian watermilfoil from 123 g/m2 in July of 1996 to14 g/m2 in September of 1996.
Eurasian watermilfoil remained below 5 g/m2 in 1997, then increased to 44 g/m2 in June and July of 1998
and declined again to 12 g/m2 in September of 1998 (Newman and Biesboer, in press). In contrast,
researchers found that weevil abundance in Cenaiko Lake was 1.6 weevils (adults and larvae) per stem in
July of 1996. Weevil abundance, however, decreased with declining densities of Eurasian watermilfoil in
1996 and by September 1997 weevils were undetectable. In September of 1998 weevil abundance had
increased to >2 weevils per stem (Newman and Biesboer, in press). Based on observations made by
researchers in Vermont, Ohio and Wisconsin it seems that having 2 weevils (or more) per stem is
adequate to control Eurasian watermilfoil. However, as indicated by the study conducted in Cenaiko
Lake, Minnesota, an abundance of 1.5 weevils per stem may be sufficient in some cases (Newman and
Biesboer, in press).
In Washington State, the milfoil weevil is present primarily in eastern Washington and occurs on both
Eurasian and northern watermilfoil, the latter plant being native to the state (Tamayo et. al. 1999). During
the summer of 1999, researchers from the University of Washington determined the abundance of the
milfoil weevil in 11 lakes in Washington. They found, that weevil abundance ranged from undetectable
levels to 0.3 weevils (adults and larvae) per stem. Fan Lake, Pend Oreille County had the greatest density
per stem of 0.6 weevils (adults, larvae and eggs per stem). The weevils were present on northern
watermilfoil. These abundance results are well below the recommendations made by other researchers in
Minnesota, Ohio, Vermont, and Wisconsin of having at least 1.5 – 2.0 weevils per stem in order to control
Eurasian watermilfoil.
Researchers in Minnesota have suggested that sunfish predation may be limiting weevil densities in some
lakes (Sutter and Newman, 1997). The latter may be true for Washington State, as sunfish populations are
present in many lakes of the state, including those with weevils. Work by Ecology botanist Jenifer
Parsons seems to support Dr. Newman’s premise that sunfish populations may control weevil densities in
lakes. In addition, other environmental factors that may be keeping weevil populations in check in
Washington, but have yet to be studied, include over-wintering survival and habitat quality and quantity
(Jester et. al. 1997; Tamayo et. al., in press).
Although the milfoil weevil shows potential as a biological control for Eurasian watermilfoil, more work
is needed to determine which factors limit weevil densities and what lakes are suitable candidates for
weevil treatments in order to implement a cost and control effective program.
There are no effective biological control agents available at this time for water lily control, nor are there
likely to be any.
Costs: Approximately $120.00 per tank unit to set up. After set up, costs would be minimal for labor to
maintain the weevil population. Lake resident volunteers would be needed to set up weevil rearing station
indoors, as close to the lake as possible.
Advantages
 Milfoil weevils offer a biological alternative to aquatic plant control.
 They may be less costly than other control strategies.
 Bio-controls enable weed control in hard-to-access areas and can become self-supporting in some
systems.
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If they are capable of reaching a critical mass, bio-controls can decimate a weed population.

Disadvantages
 There are many uncertainties as to the effectiveness of this bio-control in western Washington
waters.
 There have been no documented declines of Eurasian watermilfoil in Washington State that can be
attributed to the milfoil weevil, although there are some lakes in eastern Washington that once had
thriving populations of Eurasian watermilfoil that has declined, perhaps due to weevil or other
invertebrate feeding.
 Many of our lakes, including Newman Lake, have introduced sunfish populations that may predate
on the milfoil weevils.
 Bio-controls often do not eradicate the target plant species, and there would be population
fluctuations as the milfoil and weevil follow predator-prey cycles.
Permits
The milfoil weevil is native to Washington and is present in a number of lakes and rivers.
It is found associated with both native northern milfoil and Eurasian watermilfoil. A few companies are
selling milfoil weevils commercially. However, it is currently not legal to import these out-of-state
weevils into Washington. As of July 31, 2003, no permits have been issued to bring in outside weevils to
Washington. There are concerns about introducing a different genotype of weevil into Washington, and
also concerns over exotic hitchhikers in the transport water (e.g. zebra mussels). There have been a few
studies using weevils in Washington State. In these cases, weevils were collected in Washington and
reared on Washington milfoil. The offspring (larvae) were used to augment existing weevil populations or
to introduce weevils to the test sites (Kathy Hamel, pers. comm. 2003).
Application for Newman Lake
Since the milfoil weevil has not been intentionally released widely in Washington to control Eurasian
watermilfoil, it is uncertain how effective the weevil will be and whether populations per stem can be
maintained at levels high enough to control Eurasian watermilfoil. Bio-control is generally used when the
target species is widely spread within a water body. The infested areas within Newman Lake should be
evaluated as to which are appropriate for experimenting with planting of milfoil weevils.
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6.2 Chemical Controls
Aquatic Herbicides
Description of Method
The following information and citations were taken from the Washington State Department of Ecology’s
website on Aquatic Plant Management
(http://www.ecy.wa.gov/programs/wq/plants/management/aqua028.html).
Aquatic herbicides are chemicals specifically formulated for use in water to eradicate or control aquatic
plants. Herbicides approved for aquatic use by the United States Environmental Protection Agency (EPA)
have been reviewed and considered compatible with the aquatic environment when used according to
label directions. However, individual states may also impose additional constraints on their use.
Aquatic herbicides are sprayed directly onto floating or emergent aquatic plants, or are applied to the
water in a liquid or pellet form. Systemic herbicides are capable of killing the entire plant by translocating from foliage or stems and killing the root. 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 (chemical
mowing). Non-selective herbicides will generally affect all plants that they are exposed to, both monocots
and dicots. Selective herbicides will affect only some plants (usually dicots – broad-leafed plants like
Eurasian watermilfoil will be affected by selective herbicides whereas monocots like Brazilian elodea and
our native pondweeds may not be affected).
Due to environmental risks from improper application, aquatic herbicide use in Washington State waters
is regulated and has certain restrictions. The Washington State Department of Agriculture must license
aquatic applicators. A March 2001 court decision (Federal 9th Circuit District Court), coverage under a
discharge permit called a National Pollutant Discharge Elimination System (NPDES) permit must be
obtained before aquatic herbicides can be applied to some waters of the United States. This ruling,
referred to as the Talent Irrigation District decision, has further defined Section 402 of the Clean Water
Act. Ecology has developed a general NPDES permit that is available for coverage under the Washington
Department of Agriculture for the management of noxious weeds growing in an aquatic situation, along
with nuisance aquatic weeds (native plants) and algae control.
Although there are a number of EPA registered aquatic herbicides, the Department of Ecology currently
issues permits for seven aquatic herbicides (Diquat Dibromide, Endothall, Glyphosate, 2, 4-D, Fluridone,
Imazapyr, and Triclopyr) noxious aquatic weed treatment for lakes, rivers, and streams.
The chemicals that have been historically used in Newman Lake are listed below (see Appendix E for
applicable herbicide labels).
Washington Department of Ecology Permitted Aquatic Herbicides Used in Newman Lake


2, 4-D –There are two formulations of 2, 4-D approved for aquatic use. The granular formulation
contains the low-volatile butoxy-ethyl-ester formulation of 2, 4-D (trade names include
AquaKleen® and Navigate®). The liquid formulation contains the dimethylamine salt of 2, 4-D
(Trade name - DMA*4IVM). Both the granular and liquid formulations can be effective for spot
treatment of Eurasian watermilfoil and other broad-leaved species. 2, 4-D has been shown to be
selective to Eurasian watermilfoil when used at the labeled rate, leaving native aquatic species
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relatively unaffected. For additional information on 2, 4-D characteristics and environmental
impacts, refer to Ecology’s risk assessment for 2, 4-D conducted by toxicologists at Compliance
Services International, 2000 (see Ecology’s website).
o Navigate® and AquaKleen® - (Appendix E) Active ingredient 2,4-D BEE. These
granular products contain the low-volatile butoxy-ethyl-ester (BEE) formulation of 2, 4-D.
2,4-D is a relatively fast acting selective, systemic herbicide. It is applied in a granular
formulation and can be effective for spot treatment of Eurasian watermilfoil. When used at
a rate of 100 pounds per acre,
2, 4-D has shown to be selective to Eurasian watermilfoil, leaving native aquatic species
relatively unaffected.
o DMA*4IVM® - (Appendix E) Dimethylamine Salt of 2, 4-D. This is a liquid formulation
that is labeled for aquatic weed control. Since 2, 4-D DMA (like 2,4-D BEE) is rapidly
converted to 2,4-D acid, the two products should be equally effective in controlling
Eurasian watermilfoil.


Endothall - Dipotassium Salt – Trade name Aquathol®. Endothall is a fast-acting non-selective
contact herbicide that destroys the vegetative part of the plant but generally does not kill the roots.
Endothall may be applied in a granular or liquid form. Typically, endothall compounds are used
primarily for short-term (one season) control of a variety of aquatic plants. However, there has
been some recent research that indicates that when used in low concentrations, endothall can be
used to selectively remove exotic weeds; leaving some native species unaffected. Because it is fast
acting, endothall can be used to treat smaller areas effectively. Endothall is not effective in
controlling Canadian waterweed (Elodea canadensis) or Brazilian elodea (Egeria densa).



Diquat – Trade name Reward®. Diquat is a fast-acting non-selective contact herbicide that
destroys the vegetative part of the plant but does not kill the roots. It is applied as a liquid.
Typically, diquat is used primarily for short-term (one season) control of a variety of submersed
aquatic plants. It is very fast acting and is suitable for spot treatment. However, turbid water or
dense algal blooms can interfere with its effectiveness. Diquat was allowed for use in Washington
in 2003.



Glyphosate - Trade names for aquatic products with glyphosate as the active ingredient include
Rodeo®, AquaMaster®, and AquaPro®. This systemic broad-spectrum 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. Glyphosate does not work on underwater plants such as
Eurasian watermilfoil. Although glyphosate is a broad spectrum, non-selective herbicide, 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.

Advantages
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Aquatic herbicide applications can be less expensive than other aquatic plant control methods, especially
when used in controlling widespread infestations of state-listed noxious aquatic weeds.
 Aquatic herbicides are easily applied around docks and underwater obstructions.
 Washington has had some success in eradicating Eurasian watermilfoil, a state listed noxious
weed, from some smaller lakes (350 acres or less) using fluridone products.
 2, 4-D has been shown to be effective in controlling smaller infestations (not lake-wide) of
Eurasian watermilfoil in Washington.
 Westerdahl and Getsinger report excellent control of the fragrant water lily with glyphosate. Good
control was obtained with endothall dipotassium salt and fluridone. Generally glyphosate is the
recommended herbicide for water lily control because it can be directly applied to the floating
leaves, unlike fluridone or endothall which must be applied to the water. The application of
glyphosate allows specific plants or areas of plants to be targeted for removal. Generally two
applications of glyphosate are needed. The second application controls the plants that were missed
during the first herbicide application.
 Newly registered imazapyr may also be a good choice to control water lilies.
Disadvantages
 Some herbicides have swimming, drinking, fishing, irrigation, and water use restrictions (check
the label and general permit).
 Herbicide use may have unwanted impacts to people who use the water and to the environment.
 Non-targeted plants as well as nuisance plants may be controlled or killed by some herbicides.
 Depending on the herbicide used, it may take several days to weeks or several treatments during a
growing season before the herbicide controls or kills treated plants.
 Rapid-acting herbicides like endothall and diquat may cause low oxygen conditions to develop as
plants decompose. Low oxygen can cause fish kills.
 A drawback of using herbicides is the "uplifting" of mats of decomposing waterlily roots that can
form large floating islands in the waterbody after the herbicides have killed the plants.
 To be most effective, generally herbicides must be applied to rapidly growing plants.
 Some expertise in using herbicides is necessary in order to be successful and to avoid unwanted
impacts.
 Many people have strong feelings against using chemicals in water. Find out what lake residents
think about chemical use before deciding to treat your water plants with herbicides.
 Some cities or counties may have policies forbidding or discouraging the use of aquatic
herbicides. Check before hiring an aquatic herbicide applicator.

Permits
A National Pollutant Discharge Elimination System (NPDES) permit is needed to apply any aquatic
pesticide (including herbicides) to waters of the state. Both the noxious aquatic weed and nuisance plant
and algae NPDES permits require the development of integrated aquatic vegetation management plans
before the third season of treatment. Some herbicide residue monitoring may also be required. In
addition, only state-licensed applicators with an aquatic endorsement may purchase and legally apply
herbicides to state waters.
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Costs of Herbicide Treatments Considered for Use in Newman Lake
Approximate costs for one-acre herbicide treatment:







2,4-D Ester (Granular): $900 (high rate of 4 ppm)
2, 4-D Amine (Liquid): $650 - $800
Diquat:
$500
Endothall: granular = $650
Endothall: liquid = $850
Glyphosate:
$300

These costs are estimates and will vary from site to site depending on treatment rates and water depths.

6.3 Environmental Manipulation
Water Level Control
Lowering the water level of a lake or reservoir could have a dramatic impact on some aquatic weed
problems. Water level drawdown can be used where there is a water control structure that allows the
managers of lakes or reservoirs to drop the water level in the waterbody for extended periods of time.
Water level drawdown often occurs regularly in reservoirs for power generation, flood control, or
irrigation; aside benefit being the control of some aquatic plant species. However, regular drawdown can
also make it difficult to establish native aquatic plants for fish (esp. spawning areas), wildlife, and
waterfowl habitat in some reservoirs.

Application for Newman Lake
Newman Lake has no natural outlet; the only outlet or disposal for flows from the lake and runoff is
through an outlet control gate and 3-mile long outlet channel to an infiltration area of permeable gravels at
the north edge of the Spokane-Rathdrum Prairie Aquifer. This control and drainage system was started in
the late 1800’s by local farmers, and was reconstructed in 1981 under a SCS Watershed Work Plan. At
that time, the design of early summer lake elevation was set at 2125.6 feet, and normal winter elevation at
2123.9 feet. This decision was designed to maintain adequate lake storage levels to control flooding and
runoff, while preserving recreational use and accommodate farmers at the north and south ends of the
lake. Even though the outlet gates become dry at an elevation of 2120.0, lowering the lake below 2123.9
feet is not normally feasible. This is only done when extremely high winter snow pack dictates the need
for more spring runoff storage.
Lowering the lake level can risk not being able to fill the lake back to the normal early summer elevation
of 2125.6, which will impact the following:
 Boat access and recreational use of the lake.
 Resident’s water intake pipes become susceptible to freezing.
 Drawdown would also cause significant damage to the ecosystem, particularly in the large
wetlands at the south and north ends of the lake.
 The amount of drawdown required to impact milfoil would damage native plants and animals in
both the lake and the adjacent wetland and have many negative implications for residents living
around the lake.
 Response of the fragrant water lily to water level drawdown has been variable.
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Drawdown is not a viable control strategy for Newman Lake.

Nutrient Reduction Alternative
At lakes in watersheds with identifiable sources of excess nutrients, a program to reduce nutrients entering
the lake could possibly be an effective method of controlling aquatic vegetation. Sources of excessive
nutrients might include failing septic tanks, other accidental or planned wastewater effluent, or runoff
from agricultural lands. If nutrient reduction were enacted as the primary method of weed control,
extensive research would be necessary to determine the current nutrient budget for the lake and
surrounding watershed, whether nutrient reduction would result in milfoil reduction, and to identify and
mitigate the natural and human-mediated nutrient sources.
Application for Newman Lake
Since the 1970s, nuisance water quality conditions occurring in Newman Lake initiated scientific studies
to verify and refine nutrient sources from sediment, recycling, and the interaction of aquatic plants and
algae blooms.
Newman Lake area citizens began to raise water quality concerns in the late 1970’s and early 1980’s.
Serious algae blooms were having an impact on the beauty and recreational use of the lake. To allow the
District to assist in efforts to study and alleviate water quality problems, citizens initiated a campaign to
revise state law to allow flood control zone districts to fund water quality improvements. This was
accomplished in 1983.
In 1985, again driven by community concern, the District applied for and received a grant from the
Washington State Department of Ecology (DOE) to study the Lake’s water quality problems. This began
Phase I of the Lake Restoration Program. This study identified the problem as overloading of nutrients,
most particularly phosphorus from watershed runoff and recycling of in-lake sediments. This was feeding
excessive algae growth and creating a high biological oxygen demand that was causing extremely low
oxygen levels in the lower level of the lake, damaging fish habitat. Proposed solutions included: an alum
treatment to bind up phosphorus in the water column and cap sediments to reduce nutrient recycling; a
hypolimnetic aeration system to increase oxygen in lower lake levels and thereby reduce nutrient
recycling and improve fish habitat; and reduce sediment/nutrient loading input from the watershed with a
watershed management plan, public education, and a septic system survey.
These recommendations were implemented as Phase II of the Lake restoration, with grant funding from
DOE in 1989. The goal of this grant was reduction of nutrient levels in the lake now and into the future.
The District provided 25% of the matching funds with a lake restoration benefit assessment that it began
collecting in 1989. Total cost of the Phase II restoration program was about one million dollars. The
surface alum treatment (about 520 dry tons alum) was done in 1989 at total cost of $265,000. The
Hypolimnetic Aeration system, constructed at a cost of $539,000, began operation in 1992. In addition,
the Spokane Regional Health District conducted a survey of lake front septic systems and public
involvement was encouraged through the establishment of the Newman Lake Watershed Committee
(NLWSC), a watershed management plan was prepared, a “Lake Book” was published to provide
information to homeowners, and a water quality monitoring program was initiated.
The implementation of Phase II has significantly improved Lake Water quality, with improved dissolved
oxygen levels, and reduced algae blooms. Since 1992, the NLFCZD has taken many measures to protect
and maintain the Newman Lake Water Quality. In 1997, with the effects of the initial surface alum
treatment decreasing, the District continued Lake Water quality improvement efforts with construction of
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a Micro-Floc alum injection system, using the existing aeration system as a distribution system. Total
cost, funded solely from District lake restoration benefit assessments, was about $57,000. Prior to this
construction, the District prepared the Comprehensive Plan of Development for Stormwater Control in the
Newman Lake Watershed. This report’s recommendations provide the guidance for our current
watershed management and water quality improvement activities.
The Outline for Implementation of the Comprehensive Plan of Development in the Newman Lake
watershed has several major parts. Implementation requires the cooperation and assistance of the
Newman Lake community, including the Newman Lake Watershed Committee and the Newman Lake
Property Owners Association. The Implementation Plan includes the following:
a. Land Use Regulation Enforcement: The use of District and community volunteer resources to
implement and encourage enforcement of existing land use regulations (Federal, State and local
agencies) in the Newman Lake watershed.
b. Education of the Community: This will take the form of regular newsletters, Watershed
Committee meetings, preparation of educational materials, and involvement of residents and
students in restoration projects and monitoring, etc.
c. Restoration Projects: Work with property owners on riparian, wetland and floodplain
preservation and restoration projects and other structural Best Management Practices (BMP’s) in
the watershed, with priority to Thompson Creek.
d. Septic Systems: Plan includes efforts to work with the Spokane Regional Health District to
improve septic compliance and monitoring in-lake for problem areas.
e. Operation of the Alum Injection and Aerator Systems: These systems are needed to control
internal recycling of nutrients.
f. Monitoring: A comprehensive lake and watershed water quality monitoring program is also
part of the plan.
g. Annual Report: The final major component of the Implementation Plan is a comprehensive
Annual report covering all district and volunteer activities in the watershed and results of water
quality monitoring.
Given the numerous studies conducted, and the protective measures already in place for algae control,
nutrient reduction for aquatic weeds alone is not an appropriate method for Newman Lake. Protective
measures coexist with an already established nutrient reduction program, and if used alone, nutrient
reduction is not likely to be an effective milfoil control. Milfoil has the ability to live in various
environmental conditions; it can withstand a broad range of aquatic environments, from oligotrophic to
eutrophic waters, and it grows in water depths from as shallow as 0.5 meters to as deep as 8 meters. It also
can grow in substrates ranging from poor, sandy sediment to highly organic soils and can survive in wide
ranges of salinity, pH, and temperature conditions (Aiken et. al., 1979; Nichols and Shaw, 1986; as cited
in Creed and Sheldon, 1995).
Macrophytes were also used as an indicator for healthy nutrient levels in Liberty Lake. Morency (1979)
found an inverse (opposite) relationship between macrophyte productivity and inorganic nutrient
concentrations. Thus, macrophyte and phytoplankton productivity were also inversely related, possibly
due to increased competition for limited nutrients. For example, reduced inorganic nutrient input may
reduce phytoplankton productivity, increase light penetration, and stimulate macrophyte productivity.
Nutrient supply is also dependent on the importance of sediment nutrient release in supplying
phytoplankton and macrophyte growth (Bronmark and Hansson, 1998). The removal of macrophytes as
part of lake restoration could reduce nutrient competition, thereby enhancing phytoplankton productivity
(Hartman, 2001).
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Historic water quality problems and lake characteristics suggest a need to reduce the external nutrient
loading into Newman Lake. Water quality improvements would likely result if each watershed resident
reduced or eliminated sources of nutrient input to the lake; this would not be likely to be an effective
primary method of controlling aquatic weeds. Nutrients in the sediments would be more likely to have an
impact, since milfoil and other targeted aquatic weed species obtain more than 85% of their nutrients from
the sediment (King County Department of Natural Resources and Parks, 2003).
Nutrient reduction as the primary method of weed control would be beyond the scope of any project that
could be undertaken at Newman Lake and would not be effective in reducing milfoil populations. The
nutrient reduction program and protective measures already established will continue in order to reduce
and prevent point and non-point source pollution.

6.4 Manual Controls
Hand-Pulling, Cutting, and Raking
Hand-pulling
The hand-pulling of aquatic plants is similar to pulling weeds out of a garden. It involves removing entire
plants (leaves, stems, and roots) from the area of concern and disposing of them in an area away from the
shoreline. In water less than three feet deep no specialized equipment is required, although a spade,
trowel, or long knife may be needed if the sediment is packed or heavy. In deeper water, hand pulling is
best accomplished by divers with SCUBA equipment and mesh bags for the collection of plant fragments.
Some sites may not be suitable for hand pulling, such as areas where deep flocculent sediments may cause
the person who is hand pulling to sink deeply into the sediment. Organic sediments also tend to create
turbid conditions limiting visibility.
Cutting
Cutting differs from hand pulling in that plants are cut and the roots are not removed.
Cutting is performed by standing on a dock or on shore and throwing a cutting tool out into the water. A
non-mechanical aquatic weed cutter is commercially available. Two single-sided, razor sharp stainless
steel blades forming a “V” shape are connected to a handle, which is tied to a long rope. The cutter can be
thrown about 20 – 30 feet into the water. As the cutter is pulled through the water, it cuts a 48-inch wide
swath. Cut plants rise to the surface where they can be removed. Washington State requires that cut plants
be removed from the water. The stainless steel blades that form the V are extremely sharp and great care
must be taken with this implement. It should be stored in a secure area where children do not have access.
A battery-operated cutting tool called a Swordfish is also commercially available. It works similarly to an
underwater lawn mower.
Raking
A sturdy rake makes a useful tool for removing aquatic plants. Attaching a rope to the rake allows
removal of a greater area of weeds. Raking literally tears plants from the sediment, breaking some plants
off and removing some roots as well. Specially designed aquatic plant rakes are available. Rakes can be
equipped with floats to allow easier plant and fragment collection. The operator should pull towards the
shore because a substantial amount of plant material can be collected in a short distance.
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Clean-up
All of the manual control methods create plant fragments. It is important to remove all fragments from the
water to prevent them from re-rooting or drifting onshore. Plants and fragments can be composted or
added directly to a garden.
Advantages
 Manual methods are easy to use around docks and swimming areas.
 The equipment is inexpensive.
 These methods are environmentally safe.
 Manual methods do not require expensive permits, and can be performed on aquatic noxious
weeds with Hydraulic Project Approval obtained by reading and following the pamphlet Aquatic
Plants and Fish (publication #APF-1-98) available from the Washington Department of Fish &
Wildlife.
Disadvantages
 As plants re-grow or fragments re-colonize the cleared area, the treatment may need to be repeated
several times each summer.
 Because these methods are labor intensive, they may not be practical for large areas or for thick
weed beds.
 Even with the best containment efforts, it is difficult to collect all plant fragments, leading to recolonization.
 Some plants, like water lilies that have massive rhizomes, are difficult to remove by hand pulling.
 Pulling weeds and raking stirs up the sediment and makes it difficult to see remaining plants.
Sediment re-suspension can also increase nutrient levels in lake water.
 Hand pulling and raking impacts bottom-dwelling animals.
 The V-shaped cutting tool is extremely sharp and can be dangerous to use.
Diver Harvesting
o Hand-pulling allows the flexibility to remove undesirable aquatic plants while leaving
desirable plants.
o Appropriate in conditions of low milfoil density.
o Can provide precise location and control of individual plants.
o Potential rapid mobilization and response.
o High risk of fragmentation-appropriate care must be given.
Milfoil Diver Requirements
o Special training required.
o Experienced in milfoil identification.
o Highly competent divers only, especially in buoyancy control and navigation skills.
o Motivated- requires patience and meticulous attention to root removal and fragment
control.

Diver services
o Especially useful for accurate detection and mapping in moderate to low visibility
conditions.
o Useful for treatment assessment and follow-up. (after Moore, 2003)
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Permits
Permits are required for many types of manual projects in lakes and streams. The
Washington State Department of Fish and Wildlife requires a Hydraulic Project Approval permit for all
activities taking place in the water including hand pulling, raking, and cutting of aquatic plants. For
noxious weed removal projects a pamphlet called Aquatic Plants and Fish, available from WDFW can
serve as Hydraulic Project Approval.
Costs
Hand-pulling costs up to $130 for the average waterfront lot for a hired commercial puller. A commercial
grade weed cutter costs about $130 with accessories. A commercial rake costs about $95 to $125. A
homemade weed rake costs about $85 (asphalt rake is about $75 and the rope costs 35-75 cents per foot).
Other Considerations
Manual methods must include regular scheduled surveys to determine the extent of the remaining weeds
and/or the appearance of new plants after eradication has been attained
Application for Newman Lake
Much of the currently infested areas in Newman Lake are too large and visibility is too poor to use
manual techniques as the sole source of control for Eurasian watermilfoil. These methods would fit best
as a supplement to other control methods such as herbicide applications. As with diver dredging, the hand
pulling method could be used after herbicide applications to remove plants that were missed or unaffected
by the herbicide. Also, the hand pulling method can be used when there is only an occasional scattered
plant and water restrictions associated with herbicide use, such as irrigation or drinking water restrictions,
are not feasible. Hand harvesting is the most applicable manual method for the supplemental control of
milfoil in Newman Lake. Additionally, the soft sediments in Newman Lake should make this method
effective. However, caution should be used when using manual methods as they have the potential for
missing Eurasian watermilfoil plants, (especially after stirring up sediments) and for fragmentation,
exacerbating the existing Eurasian watermilfoil problem. Manual methods can be vital in combating new
infestations of Eurasian watermilfoil that may appear, or in helping contain the infestation at the current
level at current locations.
Bottom Barriers
A bottom barrier or benthic screen covers the sediment like a blanket, compressing aquatic plants while
reducing or blocking light. Materials such as burlap, plastics, perforated black Mylar, and woven
synthetics can all be used as bottom barriers. Some people report success using pond liner materials.
There is also a commercial bottom barrier fabric called Texel, a heavy, felt-like polyester material, which
is specifically designed for aquatic plant control. An ideal bottom barrier should be durable, heavier than
water, reduce or block light, prevent plants from growing into and under the fabric, be easy to install and
maintain, and should readily allow gases produced by rotting weeds to escape without “ballooning” the
fabric upwards. Even the most porous materials, such as window screen, will billow due to gas buildup.
Therefore, it is very important to anchor the bottom barrier securely to the bottom. Unsecured barriers can
create navigation hazards and are dangerous to swimmers. Anchors must be effective in keeping the
material down and must be regularly checked. Natural materials such as rocks or sandbags are preferred
as anchors.
The duration of weed control depends on the rate that weeds can grow through or on top of the bottom
barrier, the rate that new sediment is deposited on the barrier, and the durability and longevity of the
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material. For example, burlap may rot within two years; plants can grow through window screening
material, and can grow on top of felt-like Texel fabric. Regular maintenance is essential and can extend
the life of most bottom barriers. Bottom barriers will control most aquatic plants; however, freely floating
species such as the bladderworts or coontail will not be controlled by bottom barriers. Eurasian
watermilfoil will send out lateral surface shoots and may canopy over the area that has been screened
giving less than adequate control. In addition to controlling nuisance weeds around docks and swimming
beaches, bottom screening has become an important tool to help eradicate and contain early infestations of
noxious weeds such as Eurasian watermilfoil.
Pioneering colonies that are too extensive to be hand pulled can sometimes be covered with bottom
screening material. For these projects, it is suggested using burlap with rocks or burlap sandbags for
anchors. By the time the material decomposes, the milfoil patches will be dead as long as all plants were
completely covered. When using this technique for Eurasian watermilfoil eradication projects, divers
should recheck the barrier within a few weeks to make sure that all milfoil plants remain covered and that
no new fragments have taken root nearby.
Bottom barriers can be installed by the homeowner or by a commercial plant control specialist.
Installation is easier in winter or early spring when plants have died back. In summer, cutting or hand
pulling the plants first will facilitate bottom barrier installation.
Research has shown that much more gas is produced under bottom barriers that are installed over the top
of aquatic plants. The less plant material that is present before installing the barrier, the more successful
the screen will be in staying in place. Bottom barriers may also be attached to frames rather than placed
directly onto the sediment. The frames may then be moved for control of a larger area. See Appendix D
for instructions on constructing and installing bottom barriers
(http://www.ecy.wa.gov/pubs/wqfa9401.pdf)
Advantages
 Installation of a bottom barrier creates an immediate open area of water.
 Bottom barriers are easily installed around docks and in swimming areas.
 Properly installed bottom barriers can control up to 100 percent of aquatic plants.
 Screen materials are readily available and can be installed by homeowners or by divers.
Disadvantages
 Because bottom barriers reduce habitat by covering the sediment, they are suitable only for
localized control.
 Cost and maintenance of bottom barriers confine them to very small-scale use.
 For safety and performance reasons, bottom barriers must be regularly inspected and maintained.
 Harvesters, roto-vators, fishing gear, propeller backwash, or boat anchors may damage or dislodge
bottom barriers.
 Improperly anchored bottom barriers may create safety hazards for boaters and swimmers.
 Poorly maintained anchors used to pin bottom barriers to the sediment may injure swimmers.
 Some bottom barriers are difficult to anchor on deep muck sediments.
 It is sometimes very difficult to place and secure the fabric to densely packed, tough, fleshy
waterlily rhizomes
 Bottom barriers interfere with fish spawning and bottom-dwelling animals.
 Without regular maintenance, aquatic plants may quickly colonize the bottom.
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Permits
Bottom screening in Washington requires hydraulic approval, obtained free from the Department of Fish
and Wildlife. In certain instances, a shoreline permit may also be required.
Costs
Barrier materials cost $0.50 to $1.25 per square foot. The cost of some commercial barriers includes an
installation fee. Commercial installation costs vary depending on sediment characteristics and type of
bottom screen selected. Installation can cost about $750 to have 1,000 square feet of bottom screen
installed. Maintenance costs for a waterfront lot are about $120 each year.
Application for Newman Lake
In most areas of Newman Lake, the Eurasian watermilfoil infestation is too wide spread to consider this
method for large-scale eradication. The extent of the infestation encompasses large area at the north and
south ends of the lake. The infested areas are too scattered and cover too large an area to use a bottom
barrier without becoming cost prohibitive. If bottom barrier is chosen as a milfoil control, it will be
important to ensure barriers do not reduce habitat and native vegetation by covering the sediment and
blocking all growth.
Bottom barriers at Newman Lake would be appropriate on small stretches of shoreline that are free from
native vegetation and habitat (i.e. Peninsula or McFadden or Sutton Bay area where sandy bottoms are
prevalent). Another appropriate area may be where the “island” is located in the center of the north
section of the lake. Barriers could also be effective in preventing re-infestation after initial control, or in
areas that have dense milfoil and have shown resistance to the herbicide.

6.5 Mechanical Controls
Rotovation, Harvesting, And Cutting
Rotovation
Roto-vators use underwater rototiller-like blades to uproot Eurasian watermilfoil plants.
The rotating blades churn seven to nine inches deep into the lake or river bottom to dislodge plant root
crowns that are generally buoyant. The plants and roots may then be removed from the water using a
weed rake attachment to the rototiller head or by harvester or manual collection.
Harvesting
Mechanical harvesters are large machines that both cut and collect aquatic plants. Cut plants are removed
from the water by a conveyor belt system and stored on the harvester until disposal. A barge may be
stationed near the harvesting site for temporary plant storage or the harvester carries the cut weeds to
shore. The shore station equipment is usually a shore conveyor that mates to the harvester and lifts the cut
plants into a dump truck. Harvested weeds are disposed of in landfills, used as compost, or in reclaiming
spent gravel pits or similar sites.
Cutting
Mechanical weed cutters cut aquatic plants several feet below the water’s surface. Unlike harvesting, cut
plants are not collected while the machinery operates.
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Application for Newman Lake
None of these options are suitable for the level of milfoil infestation at Newman Lake, as they create plant
fragments which will increase the infestation. In a moderate infestation such as Newman Lake, these
methods would probably serve to spread and expand the infestation. According to Ecology, “There is little
or no reduction in plant density with mechanical harvesting.” Since the overall goal is to eliminate milfoil
from the system, these are not compatible control strategies. Harvesting and cutting do not remove root
systems, and rotovation would cause disturbance to the highly organic lake sediments. All are scenarios
that are not favorable for Newman Lake.
Again with the small scale of fragrant water lily infestation at Newman Lake mechanical controls are
probably not the best option. Mechanical controls such as cutting and harvesting are popular methods of
controlling water lilies. Cutting is less efficient than harvesting because cut plants must then be removed
from the water. Harvesters both cut and collect the plants. Both methods create open areas of water.
Since water lilies grow in shallow water and grow rapidly, they must be cut several times a year.
Harvesting has been used extensively on Long Lake in Thurston County to control water lilies.
Underwater rototilling (called rotovation) was successfully used to remove water lilies from a small
Seattle area lake where the drowning of two people was attributed to the presence of dense plant beds.
Rotovation dislodges the large, fleshy water lily rhizomes which can then be removed from the water.
Although rotovation is a much more expensive process than harvesting or cutting, it results in the
permanent removal of water lily rhizomes.
Diver Dredging
Diver dredging (suction dredging) is a method whereby SCUBA divers use hoses attached to small
dredges (often dredges used by miners for mining gold from streams) to suck plant material from the
sediment. The purpose of diver dredging is to remove all parts of the plant including the roots. A good
operator can accurately remove target plants, like Eurasian watermilfoil, while leaving native species
untouched.
The suction hose pumps the plant material and the sediments to the surface where they are deposited into
a screened basket. The water and sediment are returned back to the water column (if the permit allows
this), and the plant material is retained. The turbid water is generally discharged to an area curtained off
from the rest of the lake by a silt curtain. The plants are disposed of on shore. Removal rates vary from
approximately 0.25 acres per day to one acre per day depending on plant density, sediment type, size of
team, and diver efficiency. Diver dredging is more effective in areas where softer sediment allows easy
removal of the entire plants, although water turbidity is increased with softer sediments. Harder sediment
may require the use of a knife or tool to help loosen sediment from around the roots. In very hard
sediments, milfoil plants tend to break off leaving the roots behind and defeating the purpose of diver
dredging.
Diver dredging has been used in British Columbia, Washington, and Idaho to remove early infestations of
Eurasian watermilfoil. In a large-scale operation in western Washington, two years of diver dredging
reduced the population of milfoil by 80 percent (Silver Lake, Everett). Diver dredging is less effective on
plants where seeds, turions, or tubers remain in the sediments to sprout the next growing season. Eurasian
watermilfoil is generally the target plant for removal during diver dredging operations.
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Advantages
 Diver dredging can be a very selective technique for removing pioneer colonies of Eurasian
watermilfoil.
 Divers can remove plants around docks and in other difficult to reach areas.
 Diver dredging can be used in situations where herbicide use is not an option for aquatic plant
management.
Disadvantages
 Diver dredging is very expensive.
 Dredging stirs up large amounts of sediment. This may lead to the release of nutrients or longburied toxic materials into the water column.
 Only the tops of plants growing in rocky or hard sediments may be removed, leaving a viable root
crown behind to initiate growth.
 In some states, acquisition of permits can take years.
Permits
Diver dredging requires Hydraulic Approval from the Department of Fish and Wildlife. City, county, or
local government permits may also be required. Verification of requirements is recommended before
proceeding with a diver-dredging project. In addition, diver dredging may require a Section 404 permit
from the U.S. Army Corps of Engineers.
Costs
Depending on the density of the plants, specific equipment used, number of divers, and disposal
requirements, costs can range from a minimum of $1,500 to $2,000 per day.
Other Considerations
This may be good spot control method in subsequent years (coordinated with diver surveys).
Application for Newman Lake
Diver dredging could be used after herbicide applications to remove plants that were missed or unaffected
by the herbicide. The soft sediments in Newman Lake should make this method effective. However, this
would cause disturbance to the highly organic lake sediments, a scenario that is not favorable for Newman
Lake. Diver dredging greatly disturbs sediments and can affect nutrient concentrations and algal
production in a lake (see Disadvantages above). Stirring up the sediments also reduces the visibility to
zero which makes it difficult for divers to target milfoil instead of native species.
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Labels of Herbicides Historically Applied in Newman Lake
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