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1.0  Executive Summary 
 
Newman Lake is a large 1200-acre lake located 20 miles northeast of Spokane, Washington, near the 
Washington-Idaho border.  Eurasian watermilfoil was first discovered at Newman Lake in September of 
2002 in a small area at the southeast end of the lake near the outlet gate.  Eurasian watermilfoil is a non-
native highly invasive aquatic weed listed 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.  Control efforts 
over the last 2 years have included frequent boat and diver surveys, diver hand pulling and herbicide 
treatment with granular 2,4-D (Aqua-Kleen).  The methods used were determined based on staff 
research and community input for methods that would most effectively control Eurasian watermilfoil 
given the extent and conditions of the infestation at Newman Lake.   These methods also best met the 
goals of the community to minimize the costs, the impact to recreational uses and the natural ecosystems 
of Newman Lake.  
 
These efforts have been effective so far in containing Eurasian watermilfoil at Newman Lake.  This Plan 
sets out continuing these control efforts at an estimated average annual cost of about $15,000 - $18,000 
per year.  This is based on a high level of control for the entire shoreline of the Lake.  These efforts are 
required to prevent this highly invasive aquatic weed from having serious impacts on recreational uses, 
aquatic habitat, water quality, water supply and other nearby water bodies.  However, these methods will 
continually be reviewed for effectiveness.  Other control options discussed in the report may be selected 
in the future as more able to meet the management goals.  This will only be done after a thorough staff 
review and community input.  
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2.0  Problem Statement 
 

Eurasian watermilfoil (Myriophyllum spicatum), a non-native invasive species listed on the state noxious 
weed list, was first discovered at Newman Lake in Sept. 2002.  It became an immediate and major 
concern of the Newman Lake community and therefore the concern of the NLFCZD.   Eurasian 
watermilfoil (Milfoil) is a submersed aquatic plant that has become a problem in many of Washington's 
lakes and rivers.  This highly invasive non-native species is fast growing and spreads rapidly by plant 
fragments and root systems.  Because it is not native it has only limited natural enemies to control its 
growth.  It quickly can form thick mats along shoreline areas.  Potential negative impacts include: 
 
1.  Recreational Use: Milfoil can eventually produce dense mats that interfere with navigation and 
recreational activities such as boating, swimming, fishing, and water-skiing.  These mats pose a safety 
hazard to swimmers and boaters by entanglement and foul fishing gear, motors, and oars.  Although so 
far in Newman Lake we have only seen the milfoil growing in about 3 - 10 feet of water, it can grow at 
depths of up to 45 feet and reach the surface when growing in depths of up to 15 feet.  For a shallow 
lake like Newman Lake (avg. depth 19 feet) this could be significant portion of the lake, though 
visibility may limit its spread here.  The Lake is a well-utilized recreational lake used for year-round 
fishing, swimming, boating, water skiing, and more passive activities such as wildlife viewing for lake 
property owners and visitors.  The lake also provides aesthetic values for residents and visitors. Newman 
Lake is stocked with trout by the Washington State Department of Fish and Wildlife (WDFW) as well as 
hosting a number of warm water fish stocks. It is a popular fishing and recreation destination for boaters 
using the public WDFW boat launch.  Dense beds of milfoil would restrict most recreational activities 
within Newman Lake.  

  
2.  Aquatic Habitat:  Milfoil also adversely impacts aquatic ecosystems by forming dense fast growing 
canopies that often shade out native vegetation.  Its mono-specific stands provide poor habitat and food 
for waterfowl, fish, and other wildlife.  Newman Lake and its watershed provide critical fish and 
wildlife habitat areas and host a wide variety of waterfowl fish and wildlife. Milfoil could cause a 
reduction in the number of waterfowl and fish that can utilize the lake.  The fishery will feel impacts 
from a variety of milfoil effects. Milfoil does not support the same population or diversity of organisms 
that serve as a food source for fish, it changes the water chemistry due to milfoil decomposition, and can 
throw off predator/prey balances due to eliminating predator fish forage area and providing excessive 
refuge areas for prey. All of these will reduce the fishery over time and in turn reduce the opportunity 
for recreational fishing.  

 
3.  Water Quality:  With its fast thick growth Milfoil can also significantly increase the decomposing 
biomass at the end of the growing season and therefore increase the internal loading of nutrients to the 
water and decreasing water quality.  Since Newman Lake already has an excess nutrient problem, it 
could be especially sensitive to these impacts and this could be special concern.   
 
4.  Water Supply:  Many property owners around Newman Lake use the lake as a water source, either 
for irrigation or in home uses. The proliferation of milfoil could have a negative impact for those that 
withdraw water from the lake, by clogging intakes and affecting water quality.  
 
5.  Other Waterbodies: Another concern of the district and the community is the potential for the 
spread of Eurasian watermilfoil to other lakes in the surrounding area. The Newman Lake outlet channel 
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drains to the Spokane Valley-Rathdrum Prairie aquifer and so does not drain to surface water; however, 
this noxious weed is easily transported to other locations on boat motors, trailers, and fishing gear and is 
known to establish new infestations from single plant fragments. There are other waterbodies in the area 
that currently are not infested with Eurasian watermilfoil; control of milfoil at Newman Lake will reduce 
the chances of infestation, or further the spread of milfoil to other lakes or waterbodies.  
 
Control efforts of the last two years since discovery have limited the majority of the Eurasian 
watermilfoil plant growth to about 10 acres total at the north and south ends of the lake.  These are non- 
residential areas of highly organic sediments next to wetland areas.  Outside of these areas plants have 
been scattered.  Impact to date has therefore been limited.  However, without the current control efforts 
of surveying frequently, diver hand pulling, and herbicide treatments, spread would have been much 
more extensive and impacts more significant.  Community concern over the spread of watermilfoil 
growth is a valid one. 
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3.0 Aquatic Vegetation Management Goals 
 

Because of these potentially serious impacts and the strong concern of the Newman Lake Community, 
the NLFCZD is trying to act quickly to implement a control plan for Eurasian watermilfoil in Newman 
Lake.  Eradication is a difficult goal however based on the experience of other lakes prompt and on-
going control efforts can keep the problem manageable. Our goal for Newman Lake at this time is to: 
 

1. Remove every Eurasian watermilfoil plant detected each year in an effort to ultimately eradicate 
milfoil from Newman Lake. 

2. Contain Eurasian watermilfoil to the existing infested areas, reducing the overall plant numbers.  
3. Maintain recreational and residential uses of the lake while minimizing impact of control efforts 

on these uses.  
4. Protect water quality and fish and wildlife habitat using control methods that allow sustainable 

native plant and animal communities to thrive.  
5. Minimize costs of control to the Newman Lake Homeowner and the State of Washington. 

 
 
To ensure success in meeting this goal we are: involving the community in the management process, 
using the best available science to identify and understand likely effects of management actions prior to 
implementation and reviewing the effectiveness of control efforts, adjusting methods as necessary to 
achieve our overall goals. 
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4.0  Past Management Efforts and Public Involvement 
 
 
Milfoil Discovery: Eurasian watermilfoil was first identified at Newman Lake during a Community 
Watershed tour on September 21, 2002 and surveyed by boat more closely on September 27, 2002.  
Numerous smaller plants were found in shallow areas (less than 3 feet of water) near the lake outlet in 
the southeast area of the lake. A branch of milfoil, but no growing plants, was found at Hampton Bay. 
The plants were young; it was estimated that they had one year of growth and perhaps were started with 
a few plants late in 2001. The plants were spread out to cover an area of approximately 20 acres, 
however if concentrated would cover an area of less than 2 acres. A map of the original infestation area 
is provided in fig. 4.1.   

 
Fig. 4.1 – September 2002 Eurasian watermilfoil survey results 
 
Initial Management Planning:  Based on this survey and the support of the NLFCZD Advisory Board 
and Watershed Committee, the NLFCZD applied for and received an Early Infestation Grant from the 
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Washington State Dept. of Ecology Aquatic Weed Management Fund to initiate and support control 
efforts for three years.   The grant was awarded on February 26, 2003.  During that time the NLFCZD 
also began reviewing control options.  NLFCZD Staff had discussions with Kathy Hamel, DOE Aquatic 
weed management program, along with Dr. Barry Moore, WSU Limnologist and BiJay Adams, Lake 
Manager, Liberty Lake Sewer and Water District who have been dealing with a similar infestation at 
Liberty Lake for years; the staff also reviewed control methods and information on the DOE aquatic 
management web site.  
 
After discussion of these options with the NLFCZD Advisory Board and community it was decided to 
pursue a combination of two methods, hand-pulling and a chemical control agent, granular 2,4-D 
herbicide.  Hand pulling would be used where plants are scattered and the herbicide were plants are too 
numerous to pull cost effectively.  These methods seemed most appropriate for control at our lower level 
of infestation and met requirements of minimizing impact to recreation, native plant populations, and 
water quality at a low cost. 
 
The herbicide 2,4-D is available in a granular and liquid form and must be applied by a state-licensed 
applicator. Washington State Department of Ecology states that 2,4-D is a relatively fast-acting 
herbicide that kills the entire plant (systemic herbicide). This herbicide is considered “selective” for 
milfoil because it generally targets the broad-leaved plants (dicots) like milfoil. Most other aquatic 
plants are monocots (grass-like) and are unaffected by 2,4-D. Navigate® and AquaKleen® are granular 
2,4-D products registered for aquatic use and DMA*4IVM® is a liquid formulation.  DOE suggests that 
sites suitable for treatment include lakes or ponds partially infested with Eurasian watermilfoil. Where 
the extent of the infestation is beyond control by hand harvesting, as in Newman Lake’s case, 2,4-D is 
the best option. 2,4-D is not an eradication tool. Some plants survive the treatment and regrow, so these 
plants must be removed by other means. For that reason, 2,4-D is effective for spot treatment and can be 
used to reduce the amount of milfoil so that hand harvesting can remove any milfoil plants that are not 
killed. 2,4-D is suitable for spot treatment because it is a fast-acting herbicide that only needs a 48-hour 
contact time with the plant.  Recent experience in Washington indicates that liquid formulation can be 
problematic where water use restrictions are a concern.  In many applications of the liquid formulation it 
took ten or more days for 2,4-D residual levels to fall below the standard maximum levels of 70 ppb and 
100 ppb respectively for drinking water and irrigation use.  See the DOE website at 
http://www.ecy.wa.gov/programs/wq/plants/management/2,4D_strategies.html.  This is of special 
concern at Newman Lake as a majority of residences use the lake water to irrigate yards and lawns. A 
public water supply only serves to the south west side of the lake.  Ground water wells near the lake are 
expensive (deep) and of limited capacity.  Many residences (especially seasonal) do not have any other 
on-site water supply besides the lake. Lake water is used for general domestic purposes as well as 
irrigation; bottled drinking water is usually brought in though some have small treatment systems. 
 
2003 Management Efforts:  Boat and dive surveys of the lake shoreline were done in June of 2003.  
Extensive infestation of Eurasian water milfoil was found around the outlet area as expected based on 
the Fall 2002 survey.  In addition, several plants were found around the first point north of the WDFW 
boat launch and at Hampton Bay just ¼ mile to the northwest.  Further to the southeast from the outlet 
gate, a small clump of Eurasian watermilfoil plants were also found.  One plant was found at the north 
end of the lake 750 feet east of the Thompson Creek inlet.  Numerous small plants were also found in 
the Newman Lake outlet channel.  The plants at the north end and Hampton Bay were diver hand pulled.  
The balance of the areas including the outlet channel (15.5 acres) were treated with granular 2,4-D 
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(Aqua-Kleen) on July 28, 2003 and August 25, 2003.   Late summer surveys estimated 95%-100% 
effectiveness of this treatment. 
 
However, by late September 2003 numerous large plants had re-grown within parts of the 2,4-D 
treatment areas southwest of the outlet gate and north of the boat launch.  Also there were two new small 
plants near the location of the plants that were hand-pulled at the north end of the lake.  With the warm 
weather and milfoil plants still showing signs of vigorous growth, it was decided to retreat all of these 
areas (4 acres total) with granular 2,4-D in October.  See Appendix C for maps and detained reports on 
2003 control efforts and treatments. 
 
2004 Management Efforts: In summer 2004, boat and dive surveys showed that the fall herbicide 
treatments were very effective.  Only scattered Eurasian watermilfoil plants were found in these areas.  
More scattered plants were found in previously un-infested areas along the south and west shorelines of 
the lake. All of these plants were hand-pulled by a diver.  Unfortunately much more extensive milfoil 
growth was found along the north shoreline east and west of the area treated in fall 2003.  This entire 
area (5 acres) of dense growth was treated with granular 2,4-D in July 2004.  This treatment proved to 
be 95-100% effective in late summer surveys. 
 
Unfortunately, late summer surveys also showed that there were extensive areas of plant re-growth in 
the area around the outlet gate.  The plants were still green and vigorously growing.  With the success of 
last years fall treatment, we decided to proceed with an herbicide treatment for these areas.  In late 
September 2004, the outlet gate area was treated with herbicide (granular 2,4-D) along with two small 
areas along the shoreline to the southwest.  A total of 4.8 acres were treated.  A Map of 2004 Eurasian 
watermilfoil population distribution and control efforts is provided as Fig. 4.2.  See Appendix C for 
detailed reports on survey treatment and monitoring activities for 2004. 
 
2005 Management Efforts:   Milfoil growth expanded greatly in 2005.  The fall of 2004 treatment did 
not seem to be effective in controlling the large plants near the outlet gate.  There was also significant 
regrowth in area treated on the north shore.  As a result fragments were scattered all around the lake and 
began starting plants in new areas.  Surveys and herbicide treatments and hand-pulling continued all 
summer long to remove all the plants.  Fig. 4.3 provides a map of survey and treatment areas.  A 
summary of herbicide treatment areas is included in Appendix C. 
 
History of Public Involvement and the NLFCZD:  The Newman Lake Community has had a long history 
of passionate concern and involvement in working to improve the Newman Lake and its water quality.  
It is with this concern that residents have requested the assistance of the Newman Lake Flood Control 
Zone District to take action on a wide range of concerns over the last 40 years most recently adding 
invasive species control to the NLFCZD mission.  From the NLFCZD Policy and Procedures Manual 
(October 2004):  
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Fig. 4.2: 2004 Newman Lake Milfoil Distribution and Control 
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Fig. 4.3: 2005 Newman Lake Milfoil Distribution and Control 
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  “D.    MISSION AND GOALS 
 
 Citizen concerns and interests have driven the mission of the District since its formation in 1968. 
It now covers a broad range of watershed issues from flood control, to water quality improvement, to 
Watershed management.  
 
 Mission Statement:   
 

To maintain and operate Newman Lake flood control facilities and manage the lake level to 
serve the needs of homeowners, farmers, recreationists and others. 

To provide leadership and a focus for community efforts to improve the water quality of Newman 
Lake. 

To work with landowners and public and private agencies to minimize impact of watershed 
activities on lake water quality. 

To monitor Lake water quality and operate and maintain the lake aeration and alum injection 
systems to maximize their benefit. 

To control invasive species while minimizing disruption to use of the Lake by homeowners and 
recreational users” 
 
 
The Newman Lake Flood Control Zone District was formed in 1968 when Newman Lake area property 
owners asked Spokane County for assistance in managing the lake level and flooding problems around 
Newman Lake. The existing flood and water control facilities at Newman Lake had deteriorated and 
were not functioning properly.    

 
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 
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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 NLFCZD (under RCW 86.15, Flood Control Zone Districts) is supervised by the Spokane County 
Board of County Commissioners (BCC) and the Spokane County Engineer administers the District.  An 
eight-member citizen Advisory Board is made up of 5 voting members and 3 alternates and is critical to 
the operation of the District.  The Board of County Commissioners added the three alternate positions in 
1996 to broaden Advisory Board viewpoint base and increase the opportunity for residents to become 
involved in the operation of the District.   The District works to keep as diverse perspectives and 
opinions on Advisory Board as possible.  One member is the current president of the Newman Lake 
Property Owners Association (NLPOA).  The other four represent as much as possible, agricultural, 
forestry, lakefront homeowner, and seasonal resident interests.  Alternate positions represent similar 
diversity. 

.   
This Advisory Board is very involved in the in determining the plans, operating goals and budget for the 
District with frequent emails and four meetings per year.  The District also holds and an annual summer 
general meeting and sends out two newsletters per year with the NLPOA to inform and get input from 
the general Newman Lake community.  The District also works closely with the Newman Lake 
Watershed Committee (NLWSC, a sub-committee of the NLPOA) on watershed management and other 
issues affecting Lake water quality.  The NLWSC is made up of over 40 concerned watershed property 
owners with a wide spectrum of interests.  They are working to build a coalition of community 
involvement, support, and direction needed to accomplish the broad scope of effort necessary to 
comprehensively approach watershed management.  As an indication of this commitment, there are over 
30 community volunteers participating in the stream monitoring in the Newman Lake watershed, a 
program begun with the support of a DOE water quality grant in 2003. 
 
It is also important to note that the activities of the NLFCZD are funded by benefit assessments on lake 
and near lake front property owners.  So the home and property owners immediately around the lake are 
paying directly for NLFCZD efforts to control lake level, improve water quality and control invasive 
species.  In 2005 the annual NLFCZD assessment was $188,080.  Seven hundred and seventy (770) of 
the 1767 parcels in the District paid an average assessment of $245 with the average waterfront home 
owner paying about $500 per year to support District activities. 
 
Public Involvement in Milfoil Control: With the discovery of Eurasian milfoil at Newman Lake, the 
NLFCZD has involved the community in management decisions and responded to the numerous 
concerns of the community.  Information on Eurasian milfoil and management options have been 
presented at NLFCZD Advisory Board meetings and annual general meetings and sent out in 
newsletters.  See meeting and information summary table, table 4.1 below.  We proposed a draft 
preliminary milfoil management plan at a public meeting at Newman Lake on April 23rd 2003.  See 
Appendix I for a copy.  The Newman Lake Flood Control Zone District wanted to evaluate all control 
options and means of management for suppression and future control of milfoil within Newman Lake 
and make sure the goals and concerns of the community were included in the final plan.  This Newman 
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Lake Aquatic Vegetation Management Plan report with its management goals and plans are the result of 
this interaction over the last 2½ years.  Another indication of widespread support for these Aquatic weed 
management efforts can be seen in the results of our watershed wide “Survey of Newman Lake Property 
Owners About Lake Water Quality Issues” of June 2003.  Results published in October 2003 show 66% 
of respondents indicated Milfoil control should be a high priority in water quality improvement efforts 
of the NLFCZD.  
 
 
 
 
 
 
 

Date Meeting/Information Type # of People Notes 
10/17/2002 NLFCZD Advisory Board Mtg. 10 Discuss milfoil survey and control options 
1/9/2003 NLFCZD Advisory Board Mtg. 12 Discuss milfoil control options and grant application 
3/27/2003 NLFCZD Advisory Board Mtg. 12 Discuss milfoil control options and grant application 
4/5/2003 Newman Lake Newsletter 1400 Milfoil info, control options and meeting announcement 
4/23/2003 NLWSC/Milfoil Public Meeting about 10 Discussion preliminary management plan 
5/29/2003 NLFCZD Advisory Board Mtg. 6 milfoil control update 
6/21/2003 NLPOA/NLFCZD Annual 

Meeting 
30+ Milfoil info, control options 

10/23/2003 NLFCZD Advisory Board Mtg. about 10 Milfoil management update 
11/3/2003 Newman Lake Newsletter 1400 Milfoil info and management update 
3/11/2004 NLFCZD Advisory Board Mtg. about 10 Add Invasive species control to NLFCZD goals /Survey results discussed 
5/20/2004 NLFCZD Advisory Board Mtg. 9 Milfoil Management Plans and budget 
5/30/2004 Newman Lake Newsletter 1400 Milfoil info and management update 
6/19/2004 NLPOA/NLFCZD Annual 

Meeting 
30+ Milfoil info and management update 

10/28/2004 NLFCZD Advisory Board Mtg. 9 Milfoil management update 
3/4/2005 Newman Lake Newsletter 1400 Milfoil management update 

    
3/10/2005 NLFCZD Advisory Board Mtg. 10 Milfoil management update 

Table 4.1 :  Public Meeting and Information – Newman Lake Milfoil Management 2003-2005 
 
 
Public Education is an important element in the control of aquatic invasive species. Signs have been 
developed by DOE to bring attention to the Eurasian watermilfoil infestation in lakes and to show 
anglers and other lake users how to avoid transporting aquatic plants from one lake to another. These 
signs have been installed at the Washington State Department of Fish and Wildlife boat launch at 
Newman Lake and the two private resorts on the lake that also have boat launches. Educational flyers 
have been distributed to residents and concerned citizens at public meetings. The Newman Lake 
Newsletter, mailed to all Newman Lake residents (see Appendix J for sample article) has also been used 
to inform residents of the infestation and best management practices that can be applied to limit the 
spread and future degree of infestation. In addition, Lake Books (put together by the Newman 
Watershed Plan Committee and DOE) are distributed to every Lake property owner. These books have 
been developed to help property owners understand how our actions affect the water quality of our lakes 
(Department of Ecology, 1992). 
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5.0  Lake and Watershed Characteristics  
 
Location/Description: Newman Lake is located near the Idaho border in Northeast Washington, lying 
approximately 20 miles northeast of the City of Spokane in Spokane County (See location/watershed 
map, fig. 5.1).  The watershed is located within Water Resource Inventory Area (WRIA) #57, Middle 
Spokane.  Newman Lake has a surface area of 1200 acres with about 9 miles of shoreline and is the 
largest natural lake in Spokane County.  The Lake is relatively shallow however with a mean depth of 
19 feet and a maximum depth of 30 feet. (See bathymetry map, fig. 5.2)  
 
Hydrology:  The Newman Lake watershed is about 18,500 mostly forested acres with peak elevation of 
5160 feet down to the lake at 2125 feet.  Mean annual precipitation ranges from about 24 in. by the lake 
to 35 inches at the highest elevations.  Runoff into the lake is heavily dependent on winter snow pack.  
Of the 9 major lake inlets only one, Thompson Creek, which enters the lake at the far north end, is 
perennial.  Newman Lake has no natural outlet; historically, during high water the lake flooded the 
floodplain area south of the lake. The 3-mile long manmade outlet channel now carries lake runoff from 
the outlet gate structure at the southeast end of the lake to the Newman Lake sump, an area of exposed 
Spokane Valley aquifer gravels where it infiltrates into the ground and recharges the Spokane Valley-
Rathdrum Prairie Aquifer.  See Fig.’s 5.1, 5.3 and 5.4 for locations of inlets, outlet channel and sump. 
 
History: The Lake has historically been used for forestry and agricultural uses with summer cabins 
located around the lake perimeter on the east, west and southwest. In the late 1800’s an area water 
control system was constructed and maintained by a group of farmers at the south end of the lake. The 
system consisted of a 4-mile outlet channel to Moab, and a gravel sump to infiltrate excess lake water to 
the Spokane Rathdrum aquifer (the lake had no natural outlet). This opened up land for farming and 
created a channel to float timber to the rail line in Moab for marketing. The outlet was turned over to an 
irrigation interest in 1903 for water uses in the Spokane Valley. An outlet structure and dike were 
constructed on the south end of the lake. The development of the Spokane Valley Water Project negated 
the need for continued use of Newman Lake water and the irrigation district was soon looking to turn the 
outlet facilities over to another entity for maintenance and operation. The Newman Lake Flood Control 
Zone District was formed in 1968 when the property owners asked for assistance with the maintenance 
of the deteriorating facilities. Since that time the facilities have been upgraded and maintained routinely. 
 
Water Quality:  Newman Lake undergoes fairly strong summer stratification with greatly reduced 
dissolved oxygen in the hypolimnion lower layer. This condition reduces fisheries habitat and 
encourages the release of a large quantity of phosphorus from the sediment, resulting in nuisance algal 
blooms in the mid-late summer. Physiochemical and productivity data indicate that Newman Lake is in a 
mesotrophic state of enrichment.   
 
Water quality became a concern in the watershed when severe algae blooms clouded the lake and 
resulted in fish kills in the late 1970’s and 1980’s. The citizens initiated a campaign to change 
Washington State Law to include water quality components into the Flood Control Zone District 
activities. This was accomplished in 1983.  In 1985 the NLFCZD obtained a grant from DOE for Phase 
1 of a Lake Restoration Program. This identified water quality concerns in the watershed and proposed 
recommendations for improvement. The improvements included an aerator system, alum treatment, a 
watershed management plan, public education, and a septic system survey. A DOE grant, with 25% 
matching funds helped implement these recommendations in Phase 2 of the Lake restoration effort. Also  
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Fig. 5.1 – Newman Lake Watershed Map 
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Fig. 5.2:  Newman Lake Bathymetry -  from WDFW web site 
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Fig. 5.3 – Newman Lake sampling locations and inlets, from Newman Lake Restoration Phase II Report, 
WSU WRC, 1997 
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 Fig. 5.4 – Newman Lake Ortho Photo – 2004 
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in 1997 the NLFCZD added a micro-floc alum injection system (funded entirely by Newman Lake 
property owners) when the effects of the 1989 whole lake alum treatment began to wane. Lake quality 
has significantly improved since the completion of Phase 2, with improved dissolved oxygen levels and 
reduced algae blooms.  However, Newman Lake is still listed on the State 303d list of impaired water 
body due to high levels of Total Phosphorus.  A TMDL study is currently underway.  Lake water quality 
data for 2004 is tabulated in Appendix B.  Location of sampling sites is provided in Fig. 5.3. 
 
Land Use:  The area around Newman Lake is mostly rural and forested.  The watershed is about 29 sq. 
miles (18,500 acres) of mostly forest land (86.3%) on the southern slopes of Mount Spokane. The 
remaining land use area is split between agricultural (5.4%) consisting of small farms with mostly hay, 
grains and grasses production and some grazing, located on  the north and northeast shore of the lake, 
and residential (1.6%) located mostly in a narrow strips adjacent to the lakeshore on the east, west and 
southwest shorelines.  The balance of the area (6.6%) is open water including the Lake itself.   The 
Spokane County Comprehensive Plan designates all the areas within the Newman Lake watershed as 
rural conservation or resource forestland.  See Fig. 5.5. 
 
Population: The Newman Lake watershed had 571 residences in 2004, mostly clustered along the Lake 
shoreline.  This equates to an estimated watershed population of 1,428, year-round and seasonal 
combined.  The growth rate of residences in the watershed over the last 14 years is about 8.2%, a fairly 
moderate pace.  Based on the results of the recent Land Use Survey, seasonal residences are about 61 % 
of this total.  This has changed very little in the last 15 years, despite the fact that many older cabins are 
being replaced with larger modern homes.   
 
Beneficial and Recreational Uses: 
The lake supports a number of recreational activities.  There is a public boat launch owned by the 
WDFW on the southeast shore of the lake. WDFW stocks the lake with trout routinely (6-8 inch rainbow 
trout, oncorhynchus mykiss and triploid) and tiger muskie (esox lucius x E. masquinongy).  The lake also 
supports a warm water fishery which includes largemouth bass (micropterus salmoides), smallmouth 
bass (micropterus dolomieu), black crappie (pomoxis nigromaculatus), bluegill (lepomis macrochirus), 
pumpkin seed (lepomis gibbosus), yellow perch (perca flarescens), yellow bullhead (amerurus natalis), 
brown bullhead (amerurus nebulosus), and tiger muskie ( WDFW, “Warmwater Fish of Washington”, at 
http://wdfw.wa.gov/fish/warmwater/species.htm).  The fishery is a popular one for residents and visitors.  
Although no current numbers are available, the Newman Lake restoration feasibility study, WRC, Funk 
et al, April 1988, indicates that about 8,500 man-days are spent by fisherman at Newman Lake annually.  
A summary of stocking history is provided in tables 5.5 and 5.6. 
 
Newman Lake is also very popular for boaters, swimmers and water-skiers.  In addition to the WDFW 
boat launch,  there are two private resorts on the lake with boat launches and other facilities including 
swimming beaches, a store, camping, cabins, and boat rental.  Cherokee Landing Resort is located just 
north of the outlet and the Sutton Bay Resort is on the west side of the lake at Sutton Bay.  The only 
other public access to the lake is the McKenzie Conservation Area recently acquired by Spokane County 
Parks and Recreation under the Conservation Futures Program.  Public access to the 421 acres of upland 
woodlands, wetlands and 3000’ of shoreline is limited to passive and non-motorized recreation.  See Fig. 
5.6, Newman Lake Beneficial Uses Map. 
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Fig. 5.4:  Spokane County Comprehensive Plan – Newman Lake Watershed 
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Newman Lake Fish Stocking History 1999-2005
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
2005 15,000 0 0 15,000  Mar., Apr.
2004 10,000 0 0 10,000  Mar., Apr.
2003 12,000 0 40,040 52,040  Mar., Apr. (fry-spr/fall)
2002 10,000 0 0 10,000  Mar., Apr.
2001 10,000 3,000 0 13,000  Mar., Apr.
2000 10,000 3,750 0 13,750  Mar., Apr.
1999 10,000 0 0 10,000  Mar., Apr.

summary of information from WDFW web site at http://wdfw.wa.gov/fish/plants/index.htm  
Table 5.1 – Newman Lake Trout Stocking History 

 
 
 
 
 
Tiger muskellunge stocked in Newman Lake, Spokane County, Washington since 1992.

Year  Number Size (inches)
1992 679  7-9
1994 2,250 12
1994 200 14
1995 955 8-9
1997 1,000 13
1998 500 13-14
1999 400 13-14
2000 400 12-16
2000 94 18
2002 500 12-14
2004 350 14
2005 700 13

from Report No. FPT 04-02, "2000 Warmwater Fisheries Survey of Newman Lake, Spokane County, Washington", 
March 2004, by  Randall S. Osborne, Heather Woller, and Marc Divens, Warmwater Enhancement Program,
Washington Department of Fish and Wildlife, 600 Capitol Way North, Olympia, Washington 98501-1091, and 
Randall S. Osborne, correspondence July 28, 2005  
 

Table 5.2 – Newman Lake Tiger Muskie Stocking History, 1992-2005 
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Fig. 5.6 – Newman Lake Beneficial Uses Map 
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Vegetation, Wildlife and Waterfowl:  Wildlife enthusiasts enjoy Newman Lake also.  It is not 
uncommon to see bald eagles, great blue herons, hawks, kestrels, osprey, and abundant waterfowl 
utilizing the lake and its wetland areas for feeding and nesting and migrating.  Funk and Moore (1988) 
note that the lake serves as a stopover of about 5,000 waterfowl of various species. Other birds in the 
watershed include various songbirds, common yellow throat, warblers, flycatchers, sparrow, ruffed 
grouse.  Mammals in the area include moose, elk, deer as well as cougar, coyote and black bear.  For 
fish species see the fisheries information in the recreational uses section below. 
 
Newman Lake is timbered with predominately ponderosa pine (Pinus ponderosa) with western red 
cedar, Douglas fir, grand fir, western larch, lodgepole pine, western white pine and hemlock also 
present.  Cottonwoods and aspens thrive in the wetlands. 
 
Priority Habitat and Species:  WDFW delineates Moose, Rocky Mountain Elk, Northwest While-tailed 
Deer priority habitat species areas within 1/2 mile of and encompassing the entire Newman Lake 
shoreline.  Wetland priority habitat areas are also associated with great blue heron foraging.  Two Bald 
Eagle and several Osprey nesting areas have also been identified and are scattered around the lake.  No 
rare plants have been identified by the State Dept. of Natural Resources.  The Bald Eagle, a state and 
federal threatened species, is the only endangered or threatened species identified by state and federal 
wildlife agencies in the Newman Lake area. 
 
Wetlands:  From Shoreline Assessment for Spokane County, URS, 2002, the north and south ends of the 
lake have lacustrine/littoral emergent and palustrine emergent wetland complexes that are highly 
functional based on site observation and plant identification. Identified wetland indicator plant species 
include broad-leaved Cattail (Typha latifolia), Reed Canary Grass (Phalaris arundinacea), a noxious 
weed, Yellow Pond Lily (Nuphar lutea (polysepalum)), Tule (Scirpus acutus (lacustris)), Soft Rush 
(Juncus effuses). The hydrophytic vegetation appeared diverse and well established.  The Lacustrine 
emergent wetlands are located in narrow strips along about 3 miles (1/3) of the shoreline of Newman 
Lake at the north, northwest and south ends.  See green shaded areas in Fig. 5.6.  Upland of these 
lacustrine wetlands, Palustrine emergent wetlands extend over about 1200 acres to the north and south of 
the lake.  These areas are mostly agricultural, dominated by grass hay production with some grazing 
areas.  Two-hundred and nine acres of these wetlands immediately south of the Lake have been 
protected under a Natural Resource Conservation Service (NRCS) Wetland Reserve Program easement.   
NRCS recently began restoration of this area include deleveling and planting with over 50,000 tree and 
shrub seedlings.  
 
Water Supply:  A list of Newman Lake water rights is provided in Appendix K.  A large majority of the 
residents still utilize water from the lake.   Most use it for irrigation purposes.  A public water supply 
(Moab Irrigation) only serves a small number of residences on the south west side of the lake.  Ground 
water wells near the lake are expensive (deep) and of limited capacity.  So many residences do not have 
any other on-site water supply.  Many residents (especially seasonal residents) also use lake water for 
domestic purposes, while bringing in bottled drinking water. 
 
Shoreline Designation and Survey:  The current shoreline designation for Newman Lake includes a 
mixture of conservancy and rural designations.  See Appendix A for current and recommended future 
shoreline designations.  The NLFCZD through the effort of volunteers recently completed a 
photographic inventory of the entire shoreline.  They also visually categorized the shoreline by use and 
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vegetation.  Result provided in table 5.1.  Note that approximately 1/2 the shoreline has retained natural 
its vegetation. 

 
TABLE 1 

NEWMAN LAKE SHORELINE LAND USE BY CATEGORY 
2004 

LAND USE CATEGORY DESCRIPTION PERCENT 
Residential/ Predominantly Natural Shore 22% 
Residential / Not Natural Vegetation at Shore 26% 
Residential / Bulkheaded at Shore 16% 
Commercial (Resorts) 2% 
Public Access 1% 
Non-residential/ Natural/ Agricultural 33% 

Table 5.3 – Newman Lake Shoreline Land Use – from “Newman Lake Shoreline Survey 2004”, NLFCZD, 
Feb. 2005 
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6.0 Aquatic Plant Characteristics 
 
Milfoil is the only nonnative species of concern at this time at Newman Lake; however, there are several 
other state-listed noxious weeds present in Newman Lake including fragrant water lily, yellow flag iris, 
and reed canarygrass. The results of previous macrophyte surveys in 1986 and 1990 are provided as fig. 
6.1 and 6.2.  Shoreline macrophyte populations are dominated by Potamogeton robbinsii, Nuphar 
polysepala, and Brasenia scherberi.  Nymphaea odorata (fragrant water lily), an eastern North American 
native not native to the northwest, does occur in very limited areas of the lake and has at least since 

.   
Fig. 6.1 - 1986 Newman Lake Macrophyte Population Distribution - from “Newman Lake Restoration Phase II- Final 
report”, Funk etal, May 1998 
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Fig. 6.2: 1990 Newman Lake Macrophyte Population Distribution - from “Newman Lake Restoration Phase II- Final report”, 
Funk etal, May 1998 
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1986; however it has not been as invasive as it can be in many lakes.  In addition to the populations 
found in the previous macrophyte surveys noted above, we have recently found large populations of 
other native species including Elodia Canadensis (common waterweed), Potemegeton Amplipholeus 
(Big Leaf Pondweed), and Ceratophylum Demersum (Coontail). Ecology noted that P. robbinsii (fern 
leaf pondweed) is by far the dominant plant in Newman Lake.  Native milfoil has not been found at 
Newman Lake to date.   
 
Here are species that Ecology has identified in or along the shorelines of Newman Lake in a 2005 
survey:  
 

Brasenia schreberi watershield
Ceratophyllum demersum Coontail; hornwort

Chara sp. muskwort
Elodea canadensis common elodea

Fontinalis antipyretica water moss
Iris pseudacorus yellow flag 

Juncus sp. rush
Juncus sp. or Eleocharis sp. small grass-like plants 

Myriophyllum spicatum Eurasian water-milfoil
Najas flexilis common naiad

Nuphar polysepala spatter-dock, yellow water-lily
Nymphaea odorata fragrant waterlily

Phalaris arundinacia reed canarygrass
Polygonum sp. smartweed 

Potamogeton amplifolius large-leaf pondweed
Potamogeton robbinsii fern leaf pondweed

Potamogeton sp (thin leaved) thin leaved pondweed 
Potamogeton sp. pondweed 

Scirpus sp. bulrush 
Spiraea sp. spirea 

Typha latifolia common cat-tail
unknown plant unknown 
Utricularia sp. bladderwort 

Utricularia vulgaris common bladderwort
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Part 1: Non-Native Invasive Aquatic Plants 

There are four identified species of non-native invasive aquatic plants at Newman Lake.  By far the most 
problematic is Eurasian watermilfoil.  It is the main concern of property owners and the main emphasis 
of aquatic weed management efforts.  Characterizations of these four species follow. This information 
was taken from the Ecology web site for Aquatic Plants and Lakes at 
http://www.ecy.wa.gov/programs/wq/links/plants.html and the State Noxious Weed Control Board web 
site at http://www.nwcb.wa.gov/weed_info/weed_infohome.html.    
 
EURASIAN MILFOIL CHARACTERIZATION 
 
Species: Myriophyllum spicatum L., Eurasian milfoil, Eurasian watermilfoil 
Family: Haloragaceae  
 
Eurasian watermilfoil (Figure 6.4) is an invasive “exotic” species listed on the state noxious weed list. 
Exotic means that it is not native to this area, but it is native to Europe, Asia and Northern Africa. Figure 
6.3 illustrates the range of Eurasian watermilfoil throughout the United States. 

 

 
 

Figure 6.3 Range of Eurasian watermilfoil (Jacono and Richerson, 2003) 
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Eurasian watermilfoil is a perennial, rooted plant. It is mostly submerged, but can grow as an emergent 
in situations where the water level slowly recedes and strands the plants on higher ground. Typically, 
Eurasian milfoil can be found in depths to 20± feet. The stem is highly branched near the water surface. 
New leafy growth appears red early in the growing season. In late summer, most of the plant’s mass is 
concentrated at the surface, forming characteristic floating mats. Either plants over winter in a dormant 
state or remain evergreen in milder climates. They are usually well established by mid-spring, flowering 
in June or July, and in full vegetative growth by August. Die back occurs during the fall to early winter 
season. Plant fragments are viable at all times of the year. Left undisturbed, Eurasian milfoil “auto-
fragments” in the fall, when the plant becomes brittle and comes apart on its own. Sometimes sparse 
new green growth continues to be produced until December or January, at which time the plants become 
dormant or near dormant. Eurasian Milfoil can tolerate a large variation in environmental conditions, 
sediments, pH conditions, and fresh to brackish water (Daniel and Freeland, 1999). 
 
Eurasian watermilfoil has slender stems whorled by submersed feathery leaves and tiny flowers 
produced above the water surface. The flowers are located in the axils of the floral bracts, and are either 
four-petaled or without petals. The leaves are threadlike, typically uniform in diameter, and aggregated 
into a submersed terminal spike. The stem thickens below the inflorescence and doubles its width further 
down, often curving to lie parallel with the water surface. The fruits are four-jointed nut-like bodies. 
Without flowers or fruits, Eurasian watermilfoil is difficult to distinguish from Northern watermilfoil. 
Eurasian milfoil is a variable species, often making it difficult to identify without chemical or DNA 
analysis. Because it is an extremely invasive plant, it is important to distinguish Eurasian milfoil from 
native milfoils. Eurasian watermilfoil has 9-21 pairs of leaflets per leaf; while Northern milfoil typically 
has 7-11 pairs of leaflets (see Figure 6.5). Coontail is often mistaken for the milfoils, but does not have 
individual leaflets (Wisconsin Department of Natural Resources, 2003). Table 6.1 characterizes 
Myriophyllum spicatum L., Eurasian milfoil. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.4 Myriophyllum spicatum L., Eurasian milfoi
 

l 
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Figure 6.5 Eurasian watermilfoil Myriophyllum spicatum (left – 15 leaflet pairs) and Northern milfoil Myriophyllum 

sibiricum (right – 5 leaflet pairs) distinction 
 
 
Eurasian watermilfoil reproduces primarily by “auto fragmentation” of the stems and propagating root 
crowns, thus it does not rely on seed for reproduction. This reproduction allows the plant fragments to 
be dispersed and carried by water currents and wind or inadvertently picked up by boaters. Seed 
production has been documented, but is considered a minor reproductive mechanism under typical 
growth conditions. "Milfoil reproduces extremely rapidly and can infest an entire lake within two years 
of introduction to the system (Washington State Department of Ecology, 2003)." Milfoil is most 
commonly transported via boats, motors, trailers, bilges, live wells, or bait buckets, and if moist can stay 
alive for weeks.  
 
Eurasian milfoil is very invasive and can provide only a single habitat by replacing the native plant 
species and in turn threatening the integrity of aquatic communities. It also inhibits the aesthetic and 
recreational uses like swimming, boating, and fishing. Severely infested waters display a dense yellow-
green matt of vegetation and give off the appearance that the water is "infested" or "dead". The 
decomposition of the plant mass at the end of the season results in nitrogen and phosphorus loading, and 
"the cycling of nutrients from sediments to the water column by Eurasian watermilfoil may lead to 
deteriorating water quality and algae blooms of infested lakes" (Wisconsin Department of Natural 
Resources, 2003).  
 
Eurasian watermilfoil was believed to have been introduced to the eastern United States around the 
1940s, but it may have arrived as early as the late 1800s. The first known herbarium milfoil specimen in 
Washington was collected from Lake Meridian near Seattle in 1965 (Washington State Department of 
Ecology, 2003). 
 
 
 
 
 

Property Description 

Leaf 
 

Two types. Submersed leaves: 2-4 cm long, feather-
like, arranged in whorls of 4 around the stem. 
Leaves are often square at the tip and typically have 
greater than 14 leaflet pairs per leaf. On mature 
plants, the leaflets are closely crowded along the 
midrib. Emergent leaves: tiny (1-3 mm long), 
smooth edged to toothed, located on the flower 
spikes with one leaf beneath each flower, leaves 
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shorter than flowers. 

Stem Long, often abundantly branched stems form a 
reddish or olive-green surface mat in summer.  

Flower 
Tiny. On reddish emergent spikes 4-8 cm long. 
Female flowers lack petals, 4 petals on male 
flowers, 8 anthers. 

Fruit Up to 3 mm in diameter, divided into 4 chambers, 
with 1 seed per chamber.  

Root Many, fibrous, from the plant base. Roots often 
develop from plant fragments. 

Propagation Plant fragments; rhizomes. Sprouting from seed is 
rare. 

Importance of Plant 
This invasive plant spreads rapidly, crowding out 
native species, clogging waterways, and blocking 
sunlight and oxygen from underlying waters.  

Distribution 
Native to Eurasia and northern Africa, but is a 
widespread weed in North America. Found in many 
lakes and rivers throughout Washington.  

Habitat Lakes, rivers, and ponds. Tolerates a wide range of 
water conditions.  

May be confused with 

Northern milfoil (Myriophyllum sibiricum), which 
has fewer than 14 leaflet pairs per leaf, generally 
has stouter stems, and produces winter buds. When 
lacking flower stalks, Eurasian milfoil is also easily 
confused with most other milfoils. 

Table 6.1 Eurasian milfoil identification (Washington State Department of Ecology, 2001a). 
 
 

 

FRAGRANT WATER LILY CHARACTERIZATION 

Species:  Nymphaea odorata, fragrant waterlily, white waterlily 
Family: Nymphaeaceae  

Fragrant water lilies (Nymphaea odorata) are exceptionally beautiful water plants with floating leaves 
and large many-petaled fragrant blossoms. They are wonderful additions to backyard ponds and even 
"tub gardens." The nursery industry has hybridized them and produced many color variations. They sell 
tropical water lilies and hardy water lilies. It is the hardy white and (sometimes) pink lilies that have 
become naturalized in Washington lakes and rivers. These plants are native to the eastern United States 
and it is believed that the water lily was introduced to Washington during the Alaska Pacific Yukon 
Exposition held in Seattle in the late 1800s. Because of their great beauty, water lilies have been 
intentionally planted in many Washington lakes, especially those lakes in western Washington.  
However, lake residents are strongly discouraged from planting fragrant waterlilies in lakes or natural 
waterbodies. Not only are water lilies aggressive plants, but sometimes "hitchhiker" plants such as 
hydrilla can also be introduced to our lakes when water lilies are planted.  
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Growth Habit: Water lilies grow in dense patches, 
excluding native species and even creating stagnant 
areas with low oxygen levels underneath the floating 
mats. These mats make it difficult to fish, water ski, 
swim, or even paddle a canoe through. Although 
relatively slow-spreading, water lilies will eventually 
colonize shallow water depths to six feet deep and can 
dominate the shorelines of shallow lakes. For this 
reason, planting water lilies in lakes is not 
recommended.  

Water lilies rep
the large sprea
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ture 
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roduce by seed and also by new plants sprouting from 
ding roots (underground stems called rhizomes). A 

planted rhizome will cover about a 15-foot diameter in about five years. Fragrant water lily has an 
interesting pollination strategy. Each white or pink flower has many petals surrounding both male and
female reproductive parts, and is only open during the daytime for three days.  On the first morning, 
flowers produce a fluid in the cup-like center and are receptive to pollen from other flowers. However, 
they are not yet releasing pollen themselves. Pollen-covered insects are attracted by the sweet smell, bu
the flower is designed so that when they enter the flower, they fall into the fluid. This washes the pollen 
off their bodies and onto the female flower parts (stigmas) causing fertilization. Usually the insects 
manage to crawl out of the fluid and live to visit other flowers, but occasionally the unfortunate crea
will remain trapped and die when the flower closes during the afternoon. On the second and the third
days, the flowers are no longer receptive to pollen, and no fluid is produced. Instead, pollen is released 
from the stamens (the flexible yellow match-shaped structures in the flower center). Visiting insects pic
up the pollen and transport it to flowers in the first day of the flowering cycle. After the three days the 
flowers are brought under water by coiling their stalks. The seeds mature under water and after severa
weeks are released into the water. Water currents or ducks, which eat the seeds, distribute them to other
areas. This flowering regimen is followed nearly throughout the summer, producing many eye-pleasing 
blooms and a large supply of seeds.   

Fig. 6.6 - Nymphaea odorata, fragrant waterlily 

In addition to reproducing by seeds, water lilies spread by rhizomes. Anyone who has tried to curtail this 
plant's growth in front of their dock knows how tenacious these root systems are. Also, if pieces of the 
rhizome are broken off during control efforts, they will drift to other locations and establish a new patch 
of lilies.  

Native American Use: The fragrant water lily was utilized in many ways by Native Americans in the 
eastern United States. Roots of this and other water lilies were used medicinally as a poultice for sores 
and tumors, internally for many aliments including digestive problems, and rinse made for sores in the 
mouth. The leaves and flowers were also used as cooling compresses. In addition, the rhizomes were 
occasionally used as food and the young leaves and lower buds were eaten as a vegetable. Even the 
seeds were fried and eaten or ground into flour. Wildlife, including beaver, muskrat, ducks, porcupine, 
and deer also will eat the leaves, roots, or seeds. In moderate quantities the fragrant water lily can also 
benefit the lake by providing shelter and habitat for fish and invertebrates and shade to cool the water. 
However, our native water lilies, like spatterdock (Nuphar polysepalum) and watershield (Brasenia 
schreberi), will also provide the same benefits as the fragrant water lily and are not invasive.  
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Management:  Water lilies can be controlled by cutting, harvesting, covering with bottom barrier 
materials, and aquatic herbicides (Rodeo®). Grass carp will not eat these plants. Lake residents have 
indicated that extremely persistent "picking" of emerging water lilies leaves every other day during the 
growing season for two to three seasons will eventually kill the plants. When waterlilies are killed by 
herbicides or other means, the dead and decomposing roots (rhizomes) will sometimes form floating 
mats in the lake or waterbody.  
 
Identification: Because of their large, showy flowers, water lilies are easy to identify when flowering. 
They have white or pink showy flowers. When not in flower look for:    

 Nearly-circular floating leaves, up-to-11 inches in diameter.  
 The underside of the leaf is often red or purple with numerous veins.  
 The stem is attached to the center of the leaf.  
 The leaves each have a deep cleft to the stem.  

Do not confuse with Nuphar polysepala or Spatterdock (also called yellow pond or cow lily) a native 
member of the lily family and very prevalent at Newman Lake.  Spatterdock has a yellow "ball-shaped" 
flower and large elephant-ear-shaped leaves that often stick up above the surface of the water. Another 
floating leaved plant, Watershield has smaller floating leaves with the underside often coated in a 
gelatinous slime and inconspicuous purple flowers.  

Distribution at Newman Lake:  Fragrant water lily was identified at Newman Lake in the 1986 
Macrophyte survey (see fig. 6.1) in the southwest shoreline along Park Beach.  The 1989-90 survey (see 
fig. 6.2) identifies it in several locations: near the outlet gate and old outlet area, at Cherokee resort 
(Osborne’s Dock on map), just north of the WDFW boat launch, Shallow Beach (1/2 mile north of Bass 
point) and at the north end of the west bay of the lake near inlets 7, 8 and 9, between Sutton and Shadow 
Bays at the southwest side of the lake, again along Park Beach, and south of Honeymoon Bay.   
 
Past Management Efforts:  Fragrant water lily through a non- native species has not been especially 
invasive or a community concern at Newman Lake at least to date.  Population distribution has not 
seemed to have changed significantly since the 1989-90 survey.  Individual property owners may use 
hand raking around docks or beaches if they interfere with their recreational use. 
 

REED CANARYGRASS CHARACTERIZATION 

Species: Phalaris arundinacea 

Description and Variation  

A highly variable species, reed canarygrass (Phalaris arundinacea L.) is a rhizomatous perennial grass 
that can reach three to six feet in height. The sturdy, often hollow stems can be up to 1/2 inch in 
diameter, with some reddish coloration near the top. The leaf blades are flat and hairless, 1/4 to 3/4 of an 
inch wide. The flowers are borne in panicles on culms high above the leaves. The panicles are generally 
three to six inches in length. The species flowers in June and July (Weinmann et al. 1984; Hitchcock et 
al. 1969). 
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Economic Importance 

Detrimental - Reed canarygrass forms dense, highly productive single species stands that pose a major 
threat to many wetland ecosystems. The species grows so vigorously that it is able to inhibit and 
eliminate competing species (Apfelbaum and Sams 1987). In addition, areas that have existed as reed 
canarygrass monocultures for extended periods may have seed banks that are devoid of native species 
(Apfelbaum and Sams 1987). Unlike native wetland vegetation, dense stands of reed canarygrass have 
little value for wildlife. Few species eat the grass, and the stems grow too densely to provide adequate 
cover for small mammals and waterfowl (Maia 1994). The species is considered a serious weed along 
irrigation banks and ditches because infestations can increase siltation (Marten and Heath 1973). When 
in flower, the species produces abundant pollen and chaff, which aggravate hay fever and allergies 
(Weinmann et al. 1984). 

Although reed canarygrass is planted as a forage crop in some areas, the species poses a significant 
threat to the state’s wetlands. Reed canarygrass is extremely aggressive and often forms persistent, 
monocultures in wetlands and riparian areas. Infestations threaten the diversity of these areas, since the 
plant chokes out native plants and grows too densely to provide adequate cover for small mammals and 

waterfowl. The grass can also lead to increased 
siltation along drainage ditches and streams. Once 
established, reed canarygrass is difficult to c
because it spreads rapidly by rhizomes. 

ontrol 

Beneficial - Frequently cultivated as a forage 
species, reed canarygrass is an important 
component of lowland hay from Montana to 
Wisconsin (Hitchcock 1950). In some areas, the 
grass has been used for erosion control. The 
variegated-leaved variety picta L. is sometimes 
grown as an ornamental under the common name 
"ribbon grass" or "gardener’s garters" (Hitchcock 
1950; Hitchcock et al. 1969). 

Geographic Distribution 

Reed canarygrass is a circumboreal species (Larson 1993). While possibly native to North America, 
European cultivars have been widely introduced for use as hay and forage on the continent; there are no 
easy traits known for differentiating between the native plants and European cultivars (White et al. 
1993). The species is rather common throughout most of southern Alaska and Canada, as well as all but 
the southeastern portion of the U.S. (Hitchcock et al. 1969). 

Habitat 

A wetland plant, this species typically occurs in soils that are saturated or nearly saturated for most of 
the growing season, but where standing water does not persist for extended periods. However, 
established stands can tolerate extended periods of inundation. Ideal conditions typically occur in 
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roadside ditches, rights-of-way, river dikes and levees, shallow marshes, and meadows (Weinmann et al. 
1984). 

Growth, Development, and Reproduction 

Reed canarygrass is a perennial species.  It spreads by seeds or by creeping rhizomes. 
The species will also produce roots and shoots from the nodes of freshly cut, well-
jointed culms (Marten and Heath 1973). It flowers from June through August in 
Washington. 

Response to Herbicides 

Glyphosate, Amitrol, Dalapon, and Paraquat have all been tried with some success. 
Maximum control depends on the timing of application (Apfelbaum and Sams 1987). 
These herbicides provide control for up to two years at the most. After this period, 
reed canarygrass recolonizes a treated area from adjacent stands or from seed bank 
recruitment (White et al. 1993). However, only glyphosate (Rodeo® ) is licensed for 
use in aquatic systems in Washington. Rodeo® application, followed in two to three 
weeks by prescribed burning has also been effective. The use of fire helps to ensure 
mortality by killing resprouts and germinants (Apfelbaum 1993). 

Response to Cultural Methods 

Studies in the Midwest indicate that prescribed burning is effective in areas with an existing component 
of native plants, either above ground or in the soil seed bank. To be effective, burns should be conducted 
in the late spring, early to mid-summer, or early to mid-fall. Early spring burning stimulates the 
production of shoots (Apfelbaum 1993). 

Response to Mechanical Methods 

Heavy equipment has been used unsuccessfully in reed canarygrass removal. Rapid regrowth occurs 
from rhizomes and seeds that remain in the soil even after mechanical removal . Clipping back plants at 
ground level and covering them with opaque black plastic tarps can reduce but not eliminate populations 
(Apfelbaum and Sams 1987). However, this method is not always effective because reed canarygrass 
shoots can grow up through most materials, and seasonal inundation may displace covering materials 
(Gillespie and Murn 1992). Mowing may be a valuable control method, since it removes seed heads 
before seed maturation and exposes the ground to light, which promotes the growth of native species. 
Studies in Wisconsin indicated that twice-yearly mowings (in early to mid-June and early October) led 
to increased numbers of native species in comparison to reed canarygrass-infested plots that were not 
mowed (Gillespie and Murn 1992). 

 

YELLOW FLAG IRIS CHARACTERIZATION 

Species: Iris pseudacorus L. 
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Family: Iridaceae   

Description and Variation: When flowering, yellow flag is unmistakable with its showy yellow 
flowers colorfully displayed along the edge of water and in wetlands. In Washington, the flowers occur 
in late spring or early summer. Several flowers can occur on each stem, along with one or two leafy 
bracts.  Each flower resembles a common garden iris with 3 large (3 to 8 cm) downward facing yellow 
sepals and three smaller upward pointing petals.  The sepals are often streaked with brown to purple 
lines.  The plant, including flower stalk, is up to 1.5 m tall.  The leaves are mostly basal and are folded 
and clasp the stem at the base in a fan-like fashion.  They stand erect or bent at the top, with shorter 
leaves toward the outside of the plant. Yellow flag iris is perennial, and will remain green during winter 
where the weather is mild.  It has stout rhizomes 1 to 4 cm in diameter and roots to 30 cm long.  The 
fruits are a large capsule to 8 cm long.  It is 3-angled, glossy green and contains many flattened brown 
seeds.  The seeds are corky and about 7 mm across.  The plants spread rhizomatously and grow tightly 
bunched together. This is the only yellow iris found in Washington’s wet areas, but when not flowering 
it may be confused with cattail (Typha latifolia) or broad-fruited bur-reed (Sparganium eurycarpum).  
Look for the fruits in the summer, or the fan-shaped plant-base at other times of year.  

There is little variation in the appearance of 
yellow flag, aside from flowers which may 
range from cream to bright yellow.  Some 
horticultural varieties have been developed 
with variegated leaf color.  

 Economic Importance: Yellow flag is a 
popular ornamental plant for wet areas or w
mulched soil.  It is widely sold in nurser
and on the internet.  It has often been planted 
in wastewater or stormwater treatment ponds.  

ell-
ies 

Yellow flag has been used medicinally.  The 

llow 
roots have been used for several ailments, but 

all parts of the plant can also causes vomiting and diarrhea.  Flowers have been used to make a ye
dye, and the roots a black or brown dye.  

It will sicken livestock if ingested, and is generally avoided by herbivores (although muskrats will eat 
the rhizomes).  Contact with the resins can cause skin irritation in humans.  

Yellow flag is listed on invasive species lists in Vermont, Virginia, Connecticut, and Massachusetts.   It 
is also considered invasive in New Zealand and Australia. The Pacific Northwest Exotic Pest Plant 
Council lists it as ‘A-2 Most Invasive-Regional’ (highly to moderately invasive but still with a potential 
to spread).  

Geographic Distribution: Yellow flag is native to Europe, Great Britain, North Africa and the 
Mediterranean region.  It has been introduced in temperate areas nearly world wide and occurs 
throughout the United States except in the Rocky Mountains.  It is found in wet areas throughout 
Washington, though it appears to be most common near developed areas. 
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Habitat: Yellow flag grows in temperate wetlands (to 68° N in Scandinavia).  It is found on both sides 
of the Cascades in wetlands and along the margins of lakes and slow-moving rivers.  It will grow in 
water to .25 meters deep, though is most common in very shallow water or mud.  It will tolerate drying 
and anoxic sediment and is also tolerant of at least some salinity, as it is found in brackish marshes in its 
native range.  It is also tolerant of high soil acidity, occurring from pH 3.6 to 7.7.  It does well in nutrient 
rich conditions, and has a high nitrogen requirement.  It prefers part shade or full sun exposure.   

 History:  Yellow flag is native to Europe, the British Isles, North Africa and the Mediterranean.  It is a 
very popular garden plant for wet or very well mulched soil, and has been introduced as an ornamental 
throughout the world. It was first collected in North America in 1911 in Newfoundland, and was 

established in British Columbia by 1931.  The 
earliest collection in Washington is from Lake 
McMurray in Skagit County in 1948.  It has also 
been used to control erosion, and is known to take 
up metals and nutrients in waste water treatment 
facilities.  

Growth and Development: Yellow flag dies back 
in harsh winter conditions, but the rhizomes will 
overwinter.  In spring the long leaves and flower 
stalks regrow from the rhizomes and flower by late 
spring or early summer.  The rhizomes spread to 
form dense stands that exclude native wetland 
species, including typically aggressive species such 
as Typha latifolia (common cattail).  

Reproduction:  Yellow flag spreads by rhizomes 
and seeds. Up to several hundred flowering plants 
may be connected rhizomatously.  Rhizome 
fragments can form new plants if they break off and 
drift to suitable habitat. The flowers are pollinated 
by humble-bees and long-tongued flies.  

Seed germination is not light dependent, needs 
temperatures above 15° C and is most successful at 

temperatures of 20° to 30° C.  Germination is increased by scarification.  Submersed seeds will not 
germinate.  

 Response to Herbicides: Resistant to terbutryne.  Cutting followed by treatment with glyphosate using 
a dripless wick has been suggested.  

 Response to Cultural Methods:  Seeds germinate and grow well after being burned in late summer.  
Also readily resprouts from rhizomes after burning.  
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Response to Mechanical Methods:  If pulling or digging yellow flag care should be used to protect the 
skin as resins in the leaves and rhizomes can cause irritation.  Because rhizome fragments can grow to 
form new plants, care must be taken to collect all fragments.  

Biocontrol Potentials:  No biological control work has been done for yellow flag iris.  
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Part II:  Prevalent Native Aquatic Plants at Newman Lake 

American Waterweed  

American waterweed (Elodea canadensis) is what many people commonly think of as "that aquarium 
plant." It is also known by several other common names such as Canadian waterweed, common elodea, 
or anacharis. The use of these names causes it to be confused with similar-looking nonnative plants like 
Brazilian elodea or hydrilla. American waterweed is an attractive aquarium plant, and is a good 
substitute for Brazilian elodea since it is native to Washington's lakes, ponds, and rivers. In fact, due to 
its availability in the aquarium trade, it has been introduced to several countries where it is not native, 
and is now considered a noxious weed in those regions (parts of Europe, Australia, Africa, Asia, and 
New Zealand).   

American waterweed is usually fairly easy to distinguish from its 
more notorious relatives, like Brazilian elodea and hydrilla. All of 
them have leaves in whorls around the stem. However, American 
waterweed has three leaves per whorl, whereas hydrilla and 
Brazilian elodea almost always have more than three leaves per 
whorl. Brazilian elodea is also a much larger, bushy plant with 
longer leaves. In the photograph (fig. 6.7), Brazilian elodea is the 
plant to the right. The two American waterweeds plants are at the 
top left - the plant in the middle is bushy because it was growing 
in higher light than the more spindly waterweed plant to its left. 
American waterweed also looks very much like another native 
elodea, Elodea nuttallii, which generally has three narrower l
per whorl. 

eaves 

American waterweed lives entirely underwater with the exception 
of small white flowers which bloom at the surface and are 
attached to the plant by delicate stalks. It produces winter buds 
from the stem tips which overwinter on the lake bottom. It also 
often overwinters as an evergreen plant in mild climates. In the 
fall leafy stalks will detach from the parent plant, float away, root, and start new plants. This is 
American waterweed's most important method of spreading, with seed production playing a relatively 
minor role. 

Fig. 6.7 - American waterweed (l) and 
Brazilian Elodea (r) 

Silty sediments and water rich in nutrients favor the growth of American waterweed and in nutrient-rich 
lakes, it is sometimes perceived as a nuisance. However, it will grow in a wide range of conditions, from 
very shallow to deep water, and in many sediment types. It can even continue to grow unrooted, as 
floating fragments. It is found throughout temperate North America, and is one of the most common 
aquatic plants in Washington. 

American waterweed is an important part of lake ecosystems. It provides good habitat for many aquatic 
invertebrates and cover for young fish and amphibians. Waterfowl, especially ducks, as well as beaver 
and muskrat eat this plant. Also, it is of economic importance as an attractive and easy to keep aquarium 
plant. 
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Spatterdock  

Spatterdock, a useful native plant, is a rooted, floating-leaved plant with bright yellow flowers 
commonly seen in Washington lakes and ponds. Its scientific name is Nuphar polysepala, and it is also 
commonly called the yellow pond or cow lily. Spatterdock can sometimes be confused with the fragrant 
water lily (Nymphaea odorata), a similar looking exotic plant that has been introduced in many 
Washington lakes. However, if they are blooming they can be easily distinguished, for the fragrant water 
lily has showy white or sometimes pink many-petaled flowers.  

In early spring the spatterdock's leaves are below the surface, light green in color, and look like lettuce 
growing on the lake bottom. But by late spring the broad, dark green, heart-shaped leaves float on the 

 the summer progresses.  See photo fig. 6.8. water's surface or often stand above the water as

The floating leaves are connected by long stalks to large 

rs 

f 

The bright yellow, ball-like flowers bloom from June to 

e 
center is a yellow flask-shaped seed pod. The fl

Humans have put spatterdock to many uses. Historically 
 

or 
 

 and 
 other 

e 
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horizontal roots in the sediments. The roots can be up to 
six inches in diameter and many feet long! The roots 
look something like palm-tree trunks, with knobby sca
where leaves have grown.  The line drawing of the 
spatterdock root (fig. 6.9) is the copyright property o
the University of Florida Center for Aquatic Plants 
(Gainesville).  Used with permission. 

mid-August and also stand just above the water surface. 
They are composed of several broad fleshy yellow 
sepals, with many inconspicuous petals inside. In th
ower emits a strong brandy-like odor which attracts 

pollinating insects. Spatterdock reproduces by seeds and 
spreads by growth of its large fleshy roots. It will also 
grow from fragments of roots if the plant is broken up. 

many cultures ate the roots cooked fresh in stews or dried
and ground into flour for baking. The seeds were gathered 
by Native Americans and either ground into flour 
popped like popcorn. The leaves and roots also contain
tannin which was put to use in dyeing and tanning. 
Medicinally, the leaves were used to stop bleeding,
roots were used in a poultice for cuts, swelling, and
ailments. The Quinault Tribe believed that some of th
roots looked like men, and others like women, so they 
chose a root appropriate for the patient before using it a
a pain remedy. Most recently spatterdock has been used 
as an aquarium and water garden plant. 

Fig. 6.8, Nuphar polysepala, Spatterdock 

Fig. 6.9, Line drawing of spatterdock root 
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Spatterdock is also a valuable plant for fish and wildlife habitat. Its large leaves provide shade, cover 
from predators, and a home for many tiny invertebrates which fish use for food. The seeds are eaten by 
ducks and other birds, and muskrat, beaver, and nutria will eat the roots. Deer have also been known to 
browse the flowers and leaves. When spatterdock is accompanied by other native aquatic plants, it is 
very beneficial to wildlife habitat and an important part of a lake ecosystem.  

Coontail  

Coontail (Ceratophyllum demersum) is a completely submersed plant commonly seen in Washington 
lakes with moderate to high nutrient levels. It is also known by the common name hornwort. The 
common names refer to its full, bottle-brush-like growth form and its forked, antler-shaped leaves. The 
Latin name Ceratophyllum pertains to the horned leaf edges - Cerato derives from the Greek word 
"keras" (horn, as in rhinoceros). Phyllum means leaf.  

The serrated, forked leaves of coontail are arranged on the stems in whorls, with usually 5-12 leaves in 
each whorl. It is generally a dark, olive green color, and is often rather hard and crusty to the feel. This 
is especially true where it grows in hard water lakes (the calcium in the water becomes deposited on the 
leaf surface, making it seem crunchy).  The photograph of coontail is by Larry Jensen. 

The tiny flowers of coontail are located at the leaf 
bases. Each flower is either male or female, though b
are borne on the same plants. The flowers are on very 
short stalks, so they never grow to the water's surfac
This means pollination must occur under water. 
Coontail accomplishes this by releasing the stamens 
from the male flowers. These stamens rise to the s
where they split open and release their pollen. In still 
water, the pollen grains sink slowly, pollinating any 
female flowers they come in contact with. The relea
of pollen in the water is unusual, even for aquatic 
plants. Because pollen usually needs to be dry until it 
reaches the female flower, most aquatic plants have 
flowers which rise above the surface to be pollin
insects or wind.  However, the pollen of coontail has 
adapted to being wet, so the plant can complete its 
entire life cycle under water. After pollination, a 
hard, oval seed with 3 spines is produced. Coontail 
spreads to new areas either through germination of these
seeds, or by regrowth of stem fragments. 

oth 

e. 

urface 

se 

ated by 

small, 

 

Coontail does not produce roots, instead it absorbs all the nutrients it requires from the surrounding 
e 

It 

Washington.  

Fig. 6.10 – Coontial, Ceratophyllum demersum 

water. If it is growing near the lake bottom, it will form modified leaves which it uses to anchor to th
sediment. However, it can float free in the water column, and sometimes forms dense mats just below 
the surface. Because it gets nutrients from the water, it grows best where these nutrient levels are high. 
will also tolerate a wide range of water hardness, even growing in some highly alkaline lakes of central 
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This plant is often used in cool-water aquariums, 
and because it

Fig. 6.11 - Coontial, Ceratophyllum demersum 

 is a native plant, it makes a good 
choice for local aquarium hobbyists. It is also used 

ild 
ic 

 

 

 

 

Water-shield   

as an "oxygen" plant for aquatic gardens. In the w
it provides habitat for young fish and other aquat
animals. Waterfowl will eat the seeds and foliage, 
though it is not a favorite food plant. Coontail is 
found growing in most parts of the world and can 
cause weed problems where it has been introduced 
outside its native range. 

  

 

Species:  Brasenia schreberi Gmel., water-shield, dollar bonnet, water target  
aceae  

 
 young stems, buds, and 

leaves. The long reddish leaf stalks are attached to the centers of the floating 
val leaves, giving them an umbrella-like appearance. Water-shield flowers are small, purplish, and rise 

  

 purple 
 

vers the stalks and underside of young leaves and stems.  

rplish flower with 3 sepals and 3 (4) 
is elevated slightly above the 

ater surface. Blooms May to September.  

g. 
nderwater and decay to release seeds. 

Family: Cabomb

Water-shield is identified by the thick coating of gelatinous slime covering the
the undersides of young 
o
slightly above the water, but are not particularly showy. Because of the floating leaves, some 
taxonomists consider water-shield to be in the water-lily family (Nymphaeaceae).  See photo fig. 6.12.
   
Leaf: Oval leaves (4-12 cm long and 3-8 cm wide) float on the water surface. The leaves have
undersides with long, centrally-attached leaf-stalks up to 2 m long. A slimy gelatinous substance usually
co
Stem: Arise from submersed, branching, reddish creeping rhizomes.  
 
Flower: The 5-20 cm long flower stalks each bear a single pu
similar-looking petals. Each flower measures up to 2.5 cm across and 
w
 
Fruit: Each flower produces 4-18 separate narrowly egg-shaped, leathery fruits between 6-8 mm lon
Each fruit usually contains 2 seeds. They ripen u
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Root: Slender, branched, creeping rhizomes. 
 
Propagation: Rhizomes, seeds, winter buds. 
 
Importance of plant: The rhizomes and leaves have been 
used for food and medicinal purposes by Native 
Americans. The Japanese use the young leaves and s
in salads. Provides habitat for fish and aquatic insects
seeds and vegetation are eaten by waterfowl. 

tems 
; 

treams. 

 
Distribution: Throughout most of the United States and 
southern Canada. Also occurs in Central America, Cuba, 
Africa, East Asia and Australia. 
 
Habitat: Shallow ponds, lakes, and slow-moving s
It grows in water 0.5-3 m deep. 
 
May be confused with: Fragrant water-lily (Nymphaea 
odorata), some floating-leaved pondweeds (Potamogeton 
spp.), or yellow floating heart (Nymphoides peltata) but 
only water-shield is covered by a slimy coating with the 
stem attached at the center of an oval leaf. Water-lilies 
have showy white or pink flowers and leaves cleft to the 
stalk. Floating-leaved pondweeds have the stem attached 
at the leaf edge and yellow floating heart has yellow 
flowers with fringed edges.   

Fig. 6.12 -  Brasenia schreberi, Water-shield 

 
 
 
 
Big-Leaf Pondweed 
 
Species:  Potamogeton amplifolius Tuckerman, big-leaf pondweed  
Family: Potamogetonaceae  
 
Big-leaf pondweed has two leaf types: large, usually wavy-edged underwater leaves which are curved 
into a banana shape, and oval, leathery floating leaves that grow on or near the water surface. The 
underwater leaves often decay late in the growing season, making big-leaf pondweed easy to confuse 
with other floating-leaved pondweeds.  See photo fig. 6.13. 
  
  
Leaf: Alternate leaves of two types. Submersed leaves: bright to dark green, translucent, 8-20 cm long 
and 2-7.5 cm wide, folded along the midrib, curved backwards into a banana-shape, and sometimes with 
wavy margins. They have short stalks (1-2cm) and 19-45 lengthwise veins. These leaves often decay in 
late summer. Floating leaves: often absent. The opaque, leathery, oval leaves taper at both ends and are 
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5-10 cm long and 2.5-5 cm wide. They have 25-45 veins and 3-10 cm long stalks that are generally 
longer than the floating leaves. Sheaths (stipules) are up to 10 cm long, whitish, translucent, occur at leaf 
bases, but are not attached to the leaves. They become stringy with age.  
Stem: Few or unbranched stem (to 3 mm thick) to 5 m long.  
 
Flower: Small flowers have 4 petal-like lobes. Up to 16 whorls of tightly clustered flowers are arranged 
into an up to 5 cm long spike on stalks rising above the water. The flower stalks are thicker than the 
stem and are 5-15 cm long.  
 
Fruit: Seed-like achene is 3-5 mm long, has flattened sides, a 0.5-1 mm beak, and is orange to pinkish 
when ripe. The back is rounded or keeled when dry. 
 
Root: Fibrous, from creeping underground rhizomes. 
 
Propagation: Seeds, fragments, rhizomes. 
 
Importance of plant: Plants may show rapid early season growth, with plants over 3 m tall observed in 
early May. Seeds and entire plant are good wildlife food and habitat. 
 
Distribution: Throughout North America. Particularly common in western and northeastern Washington 
lakes. 
 

Habitat: Lakes and ponds. Will grow in 
clear water as deep as 6 m. 
 
May be confused with: Without floating 
leaves, may be confused with other broad 
leaved pondweeds such as Illinois 
pondweed (P. illinoensis), and white stem 
pondweed (P. praelongus). However these 
do not have as many leaf veins, and white 
stem pondweed has no leaf stalks. Big-leaf 
pondweed will hybridize with other 
pondweeds, forming plants with 
intermediate characteristics. 
 

Fig.6.13, Potamogeton amplifolius underwater leaves. 

 

Fern-leaf Pondweed 

Species:  Potamogeton robbinsii Oakes, fern-leaf pondweed  
Family: Potamogetonaceae  
 
Fern-leaf pondweed is a stiff, robust plant with underwater leaves only. It is usually easily recognized 
because its dark green, closely spaced leaves are arranged in a rigid, flattened spray, giving it a palm 
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frond or fern-like appearance. Fern-leaf pondweed is usually a low-growing plant and only approaches 
the water surface when flowering. The flowering stalks have more widely spaced leaves that are less 
fan-like in appearance. Like other pondweeds, fern-leaf pondweed has membranous appendages 
(stipules) at the leaf bases. Stipules form a short sheath around the stem and are partially fused to the 
leaf blades causing the leaves to seem jointed or bent at the base if they are pulled from the stem.   See 
photo, fig. 6.14.  
  
Leaf: Fern-leaf pondweed has all submersed leaves. The olive green to brown stiff leaves are linear, 
minutely toothed, and are attached about halfway along the stipular sheaths, which are then attached to 
the stem. Leaves measure up to 12 cm long and 6 mm wide and have many parallel veins. Leaves from a 
rigid flattened spray that resembles the leaf arrangement of a palm frond or a swordfern. The white 
sheaths (stipules) are less than 3 cm long with the lower 10-15 mm fused to the blade; the sheath tip 
shreds into fibers.   
Stem: Fern-leaf pondweed has stout stems up to 3 m long that often creep along the bottom and will root 
at the lower nodes.   
 
Flower: Small flowers with 4 petal-like lobes occur on spikes near the water surface. The up to 2 cm 
long spikes occur on flat, stiff stalks with widely spaced leaves.  
 
Fruit: The achenes are up to 4 mm long, are keeled, and have a curved beak to 1 mm long. 
 

Root: Fibrous roots emerge from slender rhizomes and 
the lower stem. 
 
Propagation: Seeds, rhizomes, winter buds.  
 
Importance of plant: Seeds and vegetation provide food 
and cover for aquatic animals and waterfowl. 
 
Distribution: Northern North America. 
 
Habitat: Shallow to deep water, usually with low 
alkalinity. 
 
May be confused with: The dark color and palm-frond-
like appearance of fern-leaf pondweed are distinctive. It 
may hybridize with other pondweeds to form plants 
with intermediate characteristics.  

Fig. 6.14 - Closeup of  Potamogeton robbinsii leaves 
 and stems 
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7.0 Aquatic Vegetation Control Strategies 
 

Based on the experience of other lakes, effective and affordable 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 the Ecology’s website 
(http://www.ecy.wa.gov/programs/wq/plants/management/index.html). 
 
Additional information is derived from the Spring Lake Integrated Aquatic Vegetation Management 
Plan, 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 No Action Alternative, Environmental 
Manipulation (Water Level Control, Nutrient Reduction), Mechanical Controls (Rotovation, Harvesting, 
Cutting, and Diver Dredging), Manual Controls (Hand Pulling, Cutting, Raking, and Bottom Barriers-
Screens), Biological Controls (Grass Carp and Watermilfoil Weevil), and Chemical Controls (Aquatic 
Herbicides). 
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7.1 No Action Alternative 

 
One option for managing aquatic weeds in Newman Lake is to let milfoil continue to grow, and do 
nothing to control it. This “no action” alternative would acknowledge the presence of the aquatic weeds 
but would not outline any management plan or enact any planned control efforts. Effectively, a no action 
determination would preclude any integrated treatment and/or control effort, placing the choice and 
responsibility of aquatic weed control with lakefront property owners. 
 
Application for Newman Lake  
The milfoil infestation in Newman Lake is currently moderate in density and contained to limited areas 
within the lake; if control measures are not continued, it is likely to increase each growing season in the 
future until the entire shoreline and littoral zone of the lake is dominated by milfoil especially in heavily 
organic sediment areas which dominate Newman Lake. Based on annual survey results by the NLFCZD 
and Clearwater Company and Newman Lake and nearby Liberty Lake surveys, the infestations of 
milfoil have cycled based on treatment areas, and during some years, experienced rapid growth and 
population expansion. If there is no control effort, it is likely that weed infestations will continue to 
grow, making Newman Lake a prime source of milfoil fragments for other nearby lakes with public 
access and boat launch facilities. Even if some of the residents chose to control the aquatic weeds near 
their properties, large areas of milfoil would remain. The surviving plants would fragment each autumn, 
spreading to other areas of the lake, including those that were treated by residents. Consequently, a once 
thriving recreational lake would become unfavorable for the community and its inhabitants. The 
NLFCZD and the Newman Lake community do not support the No Action alternative for Newman 
Lake. 
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7.2 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; a side 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 begun 
in the late 1800’s by local farmers but was repaired and reconstructed in 1981 under a SCS Watershed 
Work Plan.  At that time design early summer lake elevation was set at 2125.6 feet and normal winter 
elevation at 2123.9 feet.  The 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 can risk not being able to fill the lake back to 
the normal early summer elevation of 2125.6 impacting 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.  
Also, response of the fragrant water lily to water level drawdown has been variable. 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.  
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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 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.  
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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 control on milfoil. 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).  
 
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 
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nutrient reduction program and protective measures already established will continue in order to reduce 
and prevent point and non-point source pollution.  
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7.3 Mechanical Controls 

 
Rotovation, Harvesting, And Cutting 
 
Rotovation 
Rotovators 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. 
 
Application for Newman Lake 
None of these options is suitable for the level of milfoil infestation at Newman Lake. They are not 
eradication tools, but rather are used to manage and control heavy, widespread infestations of aquatic 
weeds. These processes create plant fragments, and should not be used in systems where milfoil is not 
already widespread. 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. 
However, because 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, 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. 
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Although rotovation is a much more expensive process than harvesting or cutting, it results in the 
permanent removal of water lily rhizomes. 

Thurston County has experimented with using a barge-mounted backhoe to excavate water lily rhizomes 
from the sediment. Like rotovation, excavating the rhizomes results in permanent removal of the plant. 
Both rotovation and excavation requires that the project proponent obtain a number of environmental 
permits before proceeding.  

 
 
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. For 
that reason, Eurasian watermilfoil is generally the target plant for removal during diver dredging 
operations. 
 
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. 
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• Dredging stirs up large amounts of sediment. This may lead to the release of nutrients or long-
buried 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 
Might 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. 
If other techniques for removal are suitable, this should not be considered. 
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7.4 Manual Controls 

 
Hand-Pulling, Cutting, And Raking 
 
Hand-pulling 
Hand-pulling 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. 
 
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. 
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• 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 re-
colonization. 

• 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) 
 
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 
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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 will also 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 - Screens 
 
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. Plants 
like 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 in 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, rotovators, 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 $0.22 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. It costs up to 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 
The Eurasian watermilfoil infestation at Newman Lake 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 end’s 
of the lake. The infested areas are too scattered and cover too large an area to use a bottom barrier 
without becoming cost prohibitive. Most importantly, the bottom barrier would also just 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). 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.  
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7.5  Biological Controls 

 
Many problematic aquatic plants in the western United States are non-indigenous species. 
Plants like Eurasian watermilfoil, Brazilian elodea, and purple loosestrife have been introduced to North 
America from other continents. Here they grow extremely 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. Generally, 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. Once collected, these insects are reared and tested for host specificity and other parameters. 
Only extensively researched, host-specific organisms are cleared by the United States for release. It 
generally takes a number of years of study and specific testing before a biological control agent is 
approved. The cost for researchers to locate, culture, and test bio-control agents is high. Once approved 
for use, insects can sell for $1.00 or more per insect. Sometimes it is possible to establish nurseries 
where weed specialists can collect insects for reestablishment elsewhere. 
 
Even with an approved host-specific bio-control agent, control can be difficult to achieve. Some 
biological control organisms are very successful in controlling exotic species and others are of little 
value. A number of factors come into play. It is sometimes 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 over-wintering 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. 
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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.  
 
There are some good examples where numerous biological control agents have had little effect on a 
targeted species, and other examples where one bio-control agent was responsible for the complete 
control of a problem species. However, even when biological control works, a classic biological control 
agent generally does not totally eliminate all target plants. A predator-prey cycle establishes where 
increasing predator populations will reduce the targeted species. In response to decreased food supply 
(the target plant is the sole food source for the predator), the predator species will decline. The target 
plant species rebounds due to the decline of the predator species. The cycle continues with the predator 
populations building in response to an increased food supply. 
 
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.  
 
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 waterbodies 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 may be 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. 
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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 on waterbodies 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 waterbodies where complete elimination of all 
submersed plant species can be tolerated. 
 
Grass carp exhibit definite food preferences and some aquatic plant species will be consumed more 
readily than others will. Generally, 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. 
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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) 
Table 7.1 Relative preference rank of Pacific Northwest aquatic plant species as food items for grass carp. (Bonar, 
et. al, 1995). 

 
 
Grass Carp Facts: 

• Are only distantly related to the undesirable European carp, and share few of its habits. 
• Generally live for at least ten years and possibly much 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. 
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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. Also, if inlets or outlets need to be screened, an Hydraulic Project 
Approval application must be completed for the screening project. 
 
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 are not suitable for aquatic plant control in Newman Lake. The infestation of milfoil has not 
reached a level where a bio-control such as grass carp would be necessary.  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 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. In addition, if grass carp eliminated all 
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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 the 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 these and resident waterfowl. If other techniques are suitable, stocking grass carp into 
Newman Lake should not be considered. 
 
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, a third type of control agent has emerged. In this case, a native insect that feeds 
and reproduces on northern milfoil (Myriophyllum sibiricum), which is native to North America, was 
found to 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 the milfoil weevil 
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 
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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. 
 
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 to 14 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. 
 
To date, there have not been any documented declines of Eurasian watermilfoil in Washington State that 
can be attributed to the milfoil weevil. Creed speculated that declines of Eurasian watermilfoil in Lake 
Osoyoos and the Okanogan River might have been caused by the milfoil weevil. In Minnesota, Cenaiko 
Lake is the only lake in that state that has had a Eurasian watermilfoil crash due to the weevil; other 
weevil lakes are yet to show declines in Eurasian watermilfoil. [This is somewhat out of date 
information. Recent information shows that stocking milfoil weevils into some Midwestern lakes has 
resulted in declines in milfoil populations in those lakes.- Kathy Hamel, 7/6/05] 
 
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 
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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. 
 
Advantages 

• Milfoil weevils offer a biological alternative to aquatic plant control. 
• They may be cheaper than other control strategies. 
• Bio-controls enable weed control in hard-to-access areas and can become self-supporting in 

some systems. 
• 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, to import these out-of-state weevils into Washington 
requires a permit from the Washington Department of Agriculture. 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, but also concerns over exotic hitchhikers in the transport water 
(e.g. zebra mussels). However, there have been a few studies using weevils in Washington. 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 is a new bio-control agent, it 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. 
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In addition, the infestation of milfoil in Newman Lake is not heavy enough to warrant bio-control 
introduction when other methods are still available. Bio-control is generally used when the target species 
is widely spread within a water body.  The infested areas in Newman Lake are too scattered over a large 
area for bio-controls to be effective. Newman Lake also has introduced sunfish populations that may 
predate on the milfoil weevils.  At this time, the milfoil weevil is not an option for milfoil control at 
Newman Lake 
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7.6 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). 
 
Because of 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. In addition, because of 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 and a separate general permit for nuisance aquatic weeds (native plants) 
and algae control. For nuisance weeds (native species also referred to as beneficial vegetation) and 
algae, applicators and the local sponsor of the project must obtain a NPDES permit from the Washington 
Department of Ecology before applying herbicides to Washington water bodies. However as of 2005, 
Ecology is working on developing a new lakes NPDES permit that will combine both the nuisance and 
noxious weed permits into a single permit. This permit will break down projects into control project and 
eradication projects. The Newman Lake milfoil project is classified as an eradication project. This 
permit should be available by March, 2006. 
 
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. Weed control in 
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irrigation canals is covered under another permit. Other herbicides are undergoing review and it is likely 
that other chemicals may be approved for aquatic use in Washington in the future. 
 
The chemicals that are permitted for use in 2005 are listed below (see Appendix E for applicable 
herbicide labels). 

Washington Department of Ecology Permitted Aquatic Herbicides 

• 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.  

• Fluridone – Trade names for fluridone products include Sonar® and Avast!®. Fluridone is a 
slow-acting non-selective systemic herbicide used to control Eurasian watermilfoil and other 
underwater plants. It may be applied as a pellet or as a liquid. Fluridone can show good control 
of submersed plants where there is little water movement and an extended time for the treatment. 
Its use is most applicable to whole-lake or isolated bay treatments where dilution can be 
minimized. It is not generally considered effective for spot treatments of areas less than five 
acres, but new slow-release formulations may now be effective for spot treatment.  It is slow 
acting and may take six to twelve weeks before the dying plants fall to the sediment and 
decompose. When used to manage Eurasian watermilfoil in Washington, fluridone is applied 
several times during the spring/summer to maintain a low, but consistent concentration in the 
water. Although fluridone is considered a broad-spectrum herbicide, when used at very low 
concentrations, it can be used to selectively remove Eurasian watermilfoil. Some native aquatic 
plants, especially pondweeds, are minimally affected by low concentrations of fluridone. 

• 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 
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 
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watermilfoil, leaving native aquatic species relatively unaffected. Species controlled with 
Navigate® and AquaKleen® and effectiveness of control are listed in Appendix F. 

 
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. 

 
• Triclopyr (TEA) – (Appendix E) Trade name Renovate® was registered on April 4, 2003 (EPA 

Registration number 62719-37-67690). This aquatic herbicide is a selective systemic herbicide 
used to control submerged, emergent, and floating aquatic plants. Triclopyr functions by 
disrupting plant growth metabolism by mimicking the plant hormone auxin, causing uncontrolled 
and disorganized plant growth that ultimately leads to plant death. It has little or no impact on 
grasses. There are two basic formulations of triclopyr - a triethyamine salt, and a butoxyethyl 
ester, however only the salt is registered for aquatic use. In soils, both formulations degrade to 
the parent compound, triclopyr acid. In water, the salt formulation is soluble and degradation 
occurs primarily through photolysis and hydrolysis and may degrade in several hours. 
Renovate® water-soluble triethylamine salt formulation contains three pounds of triclopyr acid 
equivalent per gallon (http://tncweeds.ucdavis.edu/products/handbook/20.Triclopyr.pdf). 

• 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.  

• Imazapyr - Imazapyr (Habitat®) is from the herbicide family imidazolinone, non-selective 
systemic and slow acting herbicides for control of weeds, broadleaved herbs, and woody species. 
It is suitable only for the control of emergent species or floating leaved species such as the water 
lily.  

Advantages 
Aquatic herbicide application 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.  
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• 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.  

For nuisance weeds and filamentous algae control, apply to the Ecology’s Eastern Regional office for a 
permit in winter before plants become a problem. If you are accepted for coverage under the permit, the 
permit fee is $300 per year. Talk to your regional permit writer for details.  

With the development of a new lakes NPDES permit, permitting requirements may change. Check with 
the Kathy Hamel and the regional permit writer to determine new permitting requirements 

Costs of Herbicide Treatment     Approximate costs for one-acre herbicide treatment:  
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• Glyphosate:  $250  
• Fluridone:  $900 to $1,000  
• Endothall:  $650  
• 2,4-D:  $600  
• Diquat:  $300 to $400 
• Triclopyr:  $300 to $800 
• Imazapyr:  Not sure of costs since this is so new, but it is expensive. 

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

Other Considerations 
The focus of the discussion below is the active ingredient 2,4-D. The Newman Lake Flood Control Zone 
District, and with input from Watershed Committee, community, DOE and consultants, have chosen this 
chemical as the primary control option for Eurasian watermilfoil for Newman Lake (see Chapter 8). 
Since 2,4-D is a relatively fast-acting, selective, systemic herbicide it was chosen as the primary option. 
It can be effective for spot treatment of Eurasian watermilfoil, and 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. 
 
EPA studies yield the parameters LD50 (acute lethal dose to 50% of a test population), NOEL (No 
Observable Effect Level, which is the highest test dosage causing no adverse responses), and RfD (EPA 
Reference Dose determined by applying at least a 100-fold uncertainty factor to the NOEL). The EPA 
defines the RfD as the level that a human could be exposed to daily with reasonable certainty of no 
adverse effect from any cause, in other words, a "safe" dose. Exposures to bystanders or consumers are 
deemed safe when the RfD is not exceeded (Felsot, 1998). The LD50 value is useful for comparing one 
compound with another and for grouping compounds into general hazard classes. 
 
According to Felsot (1998), any pesticide that does not produce adverse effects on aquatic organisms 
until levels in water reach milligram per liter (i.e., mg/L, equivalent to a part per million, ppm) would be 
considered of comparatively low hazard. Also, compounds that have half-lives less than 100 days are 
considered non-persistent compared to compounds having half-lives approaching one year or longer. 
The half-life of 2,4-D is about 7 days in water. Since there are multiple factors that modulate the 
pesticides’ hazard, just focusing on the half-life itself is a bit misleading for hazard assessment. It is now 
known that the longer a residue remains in soil/sediment, the less likely it will be taken up by plants, 
leach, or runoff (Felsot, 1998). This phenomenon is called residue aging and involves changes in the 
forces governing interactions of the chemical with the soil matrix over time. 

The granular formulation of 2,4-D is typically applied using a bow-mounted centrifugal or blower-type 
spreader and the pellets are uniformly spread over the water above the milfoil beds and slightly beyond. 
The clay particles sink to the bottom or are caught up in the plants. The herbicide slowly releases from 
the clay over the next day. A few days after the 2,4-D treatment, observers will see the growing tips of 
milfoil plants twist and look abnormal. These plants will sink to the sediments usually within one to two 
weeks of treatment. Unless treatment takes place in dense beds of milfoil, it is unlikely for low oxygen 
conditions to develop. Results of spot treatment may be variable depending on water movement, size of 
treatment plot, density of milfoil, weather conditions, underwater springs, etc. Granular formulations are 
generally recommended for spot treatment since liquid applications may have tendencies to drift away 
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from the milfoil beds. When the liquid formulation is used, it is applied using subsurface trailing hoses 
(http://www.ecy.wa.gov/programs/wq/plants/management/2,4D_strategies.html). 

Restrictions for aquatic 2,4-D applications are limited  compared to other herbicides; there are no fishing 
restrictions, and three to five days after treatment the water is generally below the drinking and irrigation 
water standards when using the granular formulation. Although 2,4-D should not damage grass or other 
monocots, it is recommended that no one use treated water to water lawns and especially other 
landscape plants during the first three to five days after a treatment. Water within the treatment areas 
cannot be used for drinking until 2,4-D concentrations have declined to 70 ppb, and water used for 
irrigation cannot be used until 2,4-D concentrations are 100 ppb or less. There is no swimming 
restriction for 2,4-D use although the Washington Department of Health advises waiting 24 hours after 
application before swimming in the treated area.  
 
Human and General Mammalian Health 
The oral LD50 for 2,4-D (acid) is 764 mg/kg and the dermal LD50 is >2000 mg/kg. This chemical has a 
low acute toxicity (from an LD50 standpoint, is less toxic than caffeine and slightly more toxic than 
aspirin). The RfD for 2,4-D (acid) is 0.01 mg/kg/d. Recent, EPA studies continue to find that it is not 
considered a carcinogen or mutagen, nor does it cause birth defects. It has a relatively short persistence 
in water, since it tends to bind to organic matter in the sediments. The herbicide 2,4-D generally does 
not bioaccumulate to a great extent, and the small amounts which do accumulate are rapidly eliminated 
once exposure ceases (Washington State Department of Ecology, 2001). 
 
The risks to human health from exposure to aquatic 2,4-D applications were evaluated in terms of the 
most likely forms of contact between humans and the water to which the herbicide was applied. 
Ecology’s Risk Assessment results indicate that 2,4-D should present little or no risk to the public from 
acute (one time) exposures via dermal contact with the sediment, dermal contact with water 
(swimming), or ingestion of fish (Washington State Department of Ecology, 2001). Based on the low 
dermal absorption of the chemical, the dose of 2,4-D received from skin contact with treated water is not 
considered significant. Dose levels used in studies are often far beyond what an animal or human would 
experience from an aquatic application. Many experiments have examined the potential for contact by 
the herbicide applicator, although these concentrations have little relevance to environmental exposure 
by those not directly involved with the herbicide application. Once the herbicide has entered the water, 
its concentration will quickly decline because of turbulence associated mixing and dilution, 
volatilization, and degradation by sunlight and secondarily by microorganisms (Felsot, 1998). 
 
Results of chronic exposure assessments indicate that human health should not be adversely impacted by 
chronic 2,4-D exposure via ingestion of fish, ingestion of surface water while swimming, incidental 
ingestion of sediments, dermal contact with sediments, or dermal contact with water (Washington State 
Department of Ecology, 2001).  Pharmacokinetic investigations have demonstrated that 2,4-D is rapidly 
absorbed from the gastrointestinal tract and is quickly excreted. Animal toxicological investigations 
carried out at high doses showed a reduction in the ability of the kidneys to excrete the chemical, and 
resulted in some systemic toxicity. However, the high doses tested may not be relevant to the typical low 
dose human exposures resulting from labeled use. A review of the scientific and medical literature failed 
to provide any human case reports of systemic toxicity or poisoning following overexposure to these 
herbicide products when used according to label instructions (Washington State Department of Ecology, 
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2001).  The risks to mammalian pets and wildlife should be closely related to these reported human 
risks, especially since many of the toxicity experiments are carried out on test animals by necessity. 
 
The potential hazard to pregnant women and to the reproductive health of both men and women was 
evaluated. The results of the 2,4-D developmental or teratology (birth defects) and multigenerational 
reproduction studies indicate that the chemical is not considered to be a reproductive hazard or cause 
birth defects (teratogen) when administered below maternally toxic doses (Washington State 
Department of Ecology, 2001). A review of the histopathological sections of various 2,4-D subchronic 
and chronic studies provides further support that the chemical does not affect the reproductive organs, 
except in some higher dose groups beyond the potential level of incidental exposure after an aquatic 
weed application. 
 
Fish Health 
Based on laboratory data reported in the Department of Ecology’s Risk Assessment of 
2,4-D, 2,4-D DMA (liquid formulation) has a low acute toxicity to fish (LC50 =100 to 524 mg a.i./L for 
the rainbow trout and bluegill sunfish respectively).  Chinook and coho salmon have been tested by the 
University of Washington (unpublished data) and did not exhibit high toxic effects. Since the maximum 
use rate of 2,4-D DMA would be no higher than the maximum labeled use rate (4.8 mg a.i./L) even the 
most sensitive fish species within the biota should not suffer adverse impacts from the effects of 2,4-D 
DMA.  
 
In conclusion, 2,4-D DMA will not effect fish or free-swimming invertebrate biota acutely or 
chronically when applied at typical use rates of 1.36 to 4.8 mg a.i./L (Washington State Department of 
Ecology, 2001). However, more sensitive species of benthic invertebrates like glass shrimp may be 
affected by 2,4-D DMA, but 80 and 90% of the benthic species should be safe when exposed to 2,4-D 
DMA acutely or chronically at rates recommended on the label. Field work indicates that 2,4-D has no 
significant adverse impacts on fish, free-swimming invertebrates and benthic invertebrates, but well 
designed field studies are in short supply. 
 
According to the Department of Ecology’s Risk Assessment of 2,4-D, in the United 
States, 2,4-D BEE is the most common herbicide used to control aquatic weeds. 2,4-D 
BEE, has a high laboratory acute toxicity to fish (LC50 = 0.3 to 5.6 mg a.i./L for rainbow trout fry and 
fathead minnow fingerlings, respectively). Formal risk assessment indicates that short-term exposure to 
2,4-D BEE should cause adverse impact to fish since the risk quotient is above the acute level of 
concern of 0.01 (RQ = 0.1 ppm/0.3 ppm = 0.33).  However, the low solubility of 2,4-D BEE and its 
rapid hydrolysis to 2,4-D acid means fish are more likely to be exposed to the much less toxic 2,4-D 
acid. 2,4-D acid has a toxicity similar to 2,4-D DMA to fish (LC50 = 20 mg to 358 mg a.i./L for the 
common carp and rainbow trout, respectively). In contrast, formal risk assessment with 2,4-D acid 
indicates that short-term exposure to 2,4-D BEE should not cause adverse impact to fish since the risk 
quotient is below the federal level of concern of 0.01 (RQ = 0.1 ppm/20 ppm = 0.005). To conclude, 2,4-
D BEE will have no significant impact on the animal biota acutely or chronically when using applied 
rates recommended on the label (Washington State Department of Ecology, 2001). Although laboratory 
data indicates that 2,4-D BEE may be toxic to fish, free-swimming invertebrates and benthic 
invertebrates, data indicates that its toxic potential is not realized under typical concentrations and 
conditions found in the field. This lack of field toxicity is likely due to the low solubility of 2,4-D BEE 
and its rapid hydrolysis to the practically non-toxic 2,4-D acid within a few hours to a day following the 
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application. Also data collected under the Noxious Weed NPDES permit indicates that levels of 2,4-D in 
the water column following application of BEE granules rarely exceed the irrigation water standard of 
100 ppb.   
 
Application for Newman Lake 
Aquatic herbicides can provide an effective method for control and eventual eradication of noxious 
weeds when used in conjunction with diver hand removal or bottom barrier installation. 2,4-D is a 
selective herbicide and milfoil is particularly susceptible at a labeled rate of about 100 -200 pounds per 
acre (granular product). Most milfoil plants are killed, while re-growth can be controlled for as little as 
six weeks to as long as one year. The use of a formulation of 2,4-D should provide excellent primary 
control of the Eurasian watermilfoil while allowing for the more-appropriate spot treatments in scattered 
infestation areas. For localized reductions of scattered plants especially in more populated stretches of 
shoreline, the Newman Lake Flood Control Zone District with the input of the NLWSC and the 
community through this AWMP, recommends hand pulling. These methods can improve swimming 
safety and fishing conditions in limited areas. Follow-up is essential to ensure the success of eradication. 
Used alone, 2,4-D is not an eradication tool. Some plants survive the treatment and regrow, so these 
plants must be removed by other means. In this case, the NLFCZD recommends hand pulling, or 
depending on the initial treatments success, a secondary 2,4-D treatment.  
 
However, there are factors to consider when choosing this chemical treatment. The most important of 
which is the possibility of over application. This would be detrimental to fish and wildlife and possibly 
to water quality. Based on laboratory data reported in the Department of Ecology’s Risk Assessment of 
2,4-D, 2,4-D DMA has a low acute toxicity to fish. Since the maximum use rate should be no higher 
than the maximum labeled use rate (4.8 mg a.i./L), even the most sensitive fish species within the biota 
should not suffer adverse impacts from the effects of 2,4-D DMA. In conclusion, neither formulation of 
the herbicide (2,4-D BEE or 2,4-D DMA) will effect fish or free-swimming invertebrate biota acutely or 
chronically when applied at typical use rates of 1.36 to 4.8 mg a.i./L (Washington State Department of 
Ecology, 2001). 
 
There is also some concern that the granular formulations of 2,4-D BEE found in Navigate® and 
AquaKleen® may settle by gravity into high organic and flocculent sediments, which could inhibit the 
release of the 2,4-D to the water column. If this was the case, we may not achieve the predicted level of 
control of Eurasian watermilfoil because the concentrations released to the water column may not be 
high enough to kill the plants. This phenomenon is called residue aging and involves changes in the 
forces governing interactions of the chemical with the soil matrix over time. Since the liquid formulation 
2,4-D DMA is now available for use in Washington State, this may provide better control than the 
granular formulation in certain instances.  However, the experience to date has shown the granular 
formulation to be effective at Newman Lake, thought liquid may be considered in the future.  There has 
been some experience to date in Washington of high long-term residual concentrations after liquid 
applications.  After 10 days, 2,4-D residual concentrations were still above the Label irrigation 
restriction level of 100 ppb. (See monitoring results for Spring Lake and other Washington Lakes at 
http://www.ecy.wa.gov/programs/wq/pesticides/final_pesticide_permits/noxious/monitoring_data/monit
oring_index.html. )   The use of the liquid formulation could limit the ability of Newman Lake residents 
to irrigate when needed, therefore the preferred herbicide formulation remains the BEE formulation in 
areas near water intakes. 
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One of the main reasons to eradicate milfoil is to maintain the health of the native aquatic plant 
community for all of the species that utilize them in their life cycles, as well as to maintain the viability 
of the lake for human recreational uses. The nature of the control methods to be implemented will 
minimize impacts to native aquatic vegetation. The control of the Eurasian watermilfoil will be 
conducted by methods designed to preserve (and eventually enhance or conserve) the native plant 
communities. Most of the native submersed macrophyte species are monocots (i.e. Potamogeton spp.) 
that should be relatively unaffected by the 2,4-D application. Removing the noxious invaders will halt 
the degradation of the system and allow the dynamic natural equilibrium to be maintained. A herbicide 
selective to Eurasian watermilfoil will be used for its ability to spot treat scattered milfoil infestations 
and will not require a whole-lake treatment that would expose all the submersed plants to the herbicide. 
Follow-up control methods will focus specifically on the target species and should leave beneficial 
plants intact.  
 
An experienced herbicide applicator can selectively target individual weed species and minimize 
collateral damage to other species. This is especially true when infestations are small so that large areas 
with a diverse plant distribution do not have to be treated. Since the Eurasian watermilfoil infestations at 
Newman Lake are still confined largely to the shoreline, it should be relatively simple for the control 
applicator to avoid collateral damage and preserve the native plant community.  We have noted that in 
2003 when the treating areas that included Nuphar polysepala (Spatterdock), the Nuphar was “burnt” 
back some and experienced some curled growth the next year.  We therefore now minimize application 
to the nuphar-dominated areas.  This is a stable and important native plant community that we do not 
want to damage.  This would be the preferred method in sensitive wetland areas to avoid damage to 
native plants. 
 
Since 2003, aquatic 2,4-D (Navigate® and AquaKleen® granular 2,4-D) herbicide treatments have 
occurred on Newman Lake with success.  We have had great decimation of Eurasian watermilfoil plants 
using AquaKleen® granular 2,4-D applied at the labeled use rate. Most of these treatments inherently 
have had variable overall success due to the plant’s capacity for rapid vegetative spread. When 
treatments first began in 2003, an herbicide treatment (AquaKleen® granular 2,4-D) was initiated 
treating nearly 20 acres, later treatments occurred over smaller acreages. Monitoring showed that 2,4-D 
levels in the lake remained very low, while still providing effective treatment for milfoil plants.  
 
Long-term success for control and eventual eradication of Eurasian watermilfoil will require long-term 
community commitment and involvement as well as educational and communication efforts. The 
Newman Lake Flood Control Zone District is willing to fund the follow-up activities necessary to ensure 
continued milfoil management and control.  Milfoil management has been incorporated into the mission 
and goals of the NLFCZD with the strong support of the Newman Lake community.  Monitoring and 
management of the plant community will allow the beneficial uses such as fishing, boating, and 
swimming to exist.   
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8.0  Integrated Treatment Strategy 
 

Eurasian watermilfoil: 
 
The target species in Newman Lake is Eurasian watermilfoil (Myriophyllum spicatum). Based on the 
experience of other lakes, effective and affordable containment and eradication 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.   
 
Survey: Plans now include surveying the entire lakeshore by boat, foot and/or diver in late May or early 
June every year as we have done in the past two years.   We will locate and map plants and infested 
areas with GPS.  Identification before infestations have spread will reduce control costs.  We will 
monitor troublesome areas routinely with full follow up surveys in summer and fall.   

 
Treatment:  As mentioned previously, the Newman Lake Flood Control Zone District and community 
favor the use of the combination of a chemical control agent, 2,4-D herbicide, and hand harvesting. Used 
alone, 2,4-D is not an eradication tool. Some plants survive the treatment and regrow, so these plants 
must be removed by other means. For that reason, hand pulling will continue in Newman Lake in order 
to remove any milfoil plants that are not killed by the treatment, or where infestations are too diffuse for 
a treatment to be applicable.    
 
Education:   The NLFCZD plans on continuing information and education with the general Newman 
Lake community through frequent newsletter articles on milfoil control efforts and best management 
practices.  We will also continue maintenance of the signs at all the Newman Lake boat launches. 
 
Assessment of Control Levels 
Some of the following information was taken from the Washington State Department of Ecology’s 
website on developing Integrated Aquatic Vegetation Management Plans 
(http://www.ecy.wa.gov/programs/wq/plants/management/manual/chapter11.html). 
 
This step of the Plan development involves determining how much control is needed for Eurasian 
watermilfoil problems. For milfoil a high level of control is needed to prevent the plants from 
fragmenting and spreading around the lake. These control efforts are targeted to milfoil plants only. 
Every milfoil plant that is detected will be targeted for removal with either herbicides (when milfoil is 
found in large numbers) or by hand pulling (when milfoil is found in small numbers and in scattered 
locations). This plan does not address any control for nuisance weeds.  
 
Are there plant zones around the lake that should be left alone, no control? Where should a low level of 
control be applied to allow some intermediate level of plant growth? In addition, under what 
circumstances would a high level of control be necessary, such as where a minimal amount of nuisance 
plants can be tolerated? Identification of plant problems in specific locations are done by assessing the 
control levels of each of the areas identified on the beneficial use map. 
 
The different levels off control are identified as: 
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No Control: Areas of the lake that may be best to leave untouched. These include areas that may be too 
deep or unsuitable for Eurasian watermilfoil to proliferate. These areas might be best to be left alone or 
subjected to minimal treatments.  

Low Level of Control: Low levels of control may be all that is needed to attain our management goals. 
This usually involves a partial removal of vegetation. Low-level control maximizes enjoyment of a 
water body while minimizing plant removal. A benefit of low-level control is the low treatment cost per 
acre because less plant material is being removed or treated. Examples include developing control 
strategies that consider depths and areas of control for activities such as water skiing, boating, aesthetics, 
and swimming.  

High Level of Control: Certain situations may require aggressive control. High intensity levels of 
control-may include areas such as beaches, docks, and boat ramps where any infestations of Eurasian 
watermilfoil may be unacceptable. In addition, areas where native plant beds function as fish spawning, 
nesting and forage sites for waterfowl and other animals, and areas that are designated for wildlife 
conservancy may also require intensive control efforts. Lake-wide control efforts affecting 100 percent 
of aquatic plants are not appropriate, except in lakes where invasive non-native plants have been 
identified.  

Although eradication of Eurasian watermilfoil is the end goal, control and management may be a more 
realistic scenario given the characteristics of the highly aggressive aquatic weed and the size of Newman 
Lake. However, given the highly invasive nature of Eurasian watermilfoil, we recommend that all 
susceptible locations in Newman Lake receive high levels of control, but only if needed as indicated by 
the presence of milfoil plants. Only those that are virtually unaffected by Eurasian watermilfoil will 
receive no control efforts (i.e. areas that are too deep for milfoil to proliferate). 
 
We have however prioritized control areas and areas to focus survey efforts based on use and growth 
susceptibility.  A map of beneficial uses at Newman Lake is provided as fig. 8.1.  The most intense areas 
of infestation to date have been at the north and south ends of the lake along shallow areas with highly 
organic sediments.  These areas are along the shoreline wetlands areas of dense emergent plant growth.  
These areas also provide prime fish habitat, are important natural wetlands and see a lot of use by 
fisherman.  Most of these areas have not been developed for residential use and being shallower they do 
not see the intensity of other recreation uses such as swimming, high speed boat traffic and water-skiing.  
Uncontrolled growth of Eurasian milfoil in these areas has the potential to highly impact fish habitat, 
wetland vegetation and recreational fishing use.  These areas deserve a high level of control but 
secondary priority due to less intense human use.  These areas are indicated in yellow in Fig. 8.2. 
 
Growth of Eurasian watermilfoil in other sandy/gravel shorelines has been spotty, with just a few 
scattered plants.  Growth rates in these areas are also more moderate.  These areas however are also in 
residentially developed shorelines and therefore experience more intense and varied recreational use.   
The possibility of stirring up and spreading fragments is increased with the more intense human use and 
the impact to recreational uses is greater in these locations if the growth gets out of control.   These areas 
deserve a high level of survey and control, but secondary priority due to lower likelihood of fast growth.  
These areas are indicated in yellow in Fig. 8.2. 
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Fig. 8.1 – Newman Lake Beneficial Uses 
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Fig. 8.2 - Milfoil Site Specific Control Areas 



The most problematic areas will be those where residential uses overlap with the shallow organic 
sediments.  Indicated in red on map of site specific control areas, fig 8.2.  The southeast shore of the lake 
between the outlet gate and the WDFW boat launch is one of these areas that has already seen heavy 
milfoil infestation.  This area is also the location of a private resort with boat a launch, moorage and boat 
rental, swimming and camping.  In this location, high rates of growth are combined with high traffic and 
increased fragment spreading potential and potentially high impact to recreational uses.  These areas  
deserve a high level of survey and control and the highest priority for Eurasian milfoil control due to 
high potential rates of growth and high recreational impact.  See fig. 8.2, Eurasian Watermilfoil Site 
Specific Control Areas. 
 
The levels of control in Newman Lake were determined by analyzing a combination of the aquatic plant 
density and distribution maps, the beneficial use map, and bathymetry. The combination of these maps 
produced the site-specific control map. Consideration was also given to these control areas based on past 
control efforts and suitable habitat for Eurasian watermilfoil observable in Newman Lake. All areas of 
milfoil infestation need high level of control though some areas have a higher priority. 
 
Treatments: Control and management of Eurasian watermilfoil will be accomplished using an aquatic 
formulation of 2,4-D (DMA*4IVM®, AquaKleen® or Navigate® [Appendix E]) in late June to early 
July according to the annual survey results. Annual surface and dive surveys will be conducted over the 
entire lake to check the status of the infestation, and a GPS will be used to mark all the points that need 
treatment. When a treatment is near, the areas will be marked on the water’s surface with buoys and then 
the application is performed by a licensed applicator via a boat to disperse the herbicide. Of the three 
available 2,4-D formulations, 2,4-D AquaKleen®  is the preferred formulation at this time. The reason 
for this particular choice is based on our previous experience and knowledge of the product. We have 
felt that Newman Lake has experienced good control and management of Eurasian watermilfoil by the 
use of this formulation since 2003. Also water monitoring has shown that 2,4-D levels in the lake remain 
low after its use minimizing interference with water use. If the granular formulation proves less effective 
in the future we may consider use to the liquid formulation especially in area were water use is not a 
concern. 
 
Follow-up applications may occur about three weeks after the initial treatment to pick up missed plants 
or late emergents. Diver hand-pulling will clean up any remaining milfoil found after both herbicide 
applications have had time to take effect or in areas that are not feasible for a chemical treatment (i.e. 
areas in which only one or two plants exist).  

Surface and dive surveys after the initial application shall include a post evaluation of the site(s). The 
timing of this evaluation shall be appropriate for the herbicide used at the site. This evaluation shall 
include an estimate of the effectiveness of the application (qualitative or quantitative), any dead or dying 
organisms or plants, algae conditions, and any other environmental data which may be available 
(dissolved oxygen, pH, Secchi disk, turbidity, etc.). Survey evaluations are essential to determine the 
success of the effort, and will be used to determine what measures need to be implemented to improve 
the milfoil control.  These late summer surveys will also be used to determine if a late summer/early fall 
herbicide treatment (as done in the previous two years) is needed.  

Because of the environmental risks from improper application, aquatic herbicide use in Washington 
State waters is regulated by the National Pollutant Discharge Elimination System (NPDES) permit. All 
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specific protocols of the NPDES permit coverage from Washington Department of Agriculture (WSDA) 
and the label will be directly followed in Newman Lake by the licensed applicator and the NLFCZD. 
 
As the years pass, we will have a sense as to whether the 2,4-D has eliminated a significant amount of 
the Eurasian watermilfoil, or whether it has seemed to become less effective. If we determine that the 
treatments have become less effective, we may a shift from AquaKleen® or Navigate® 2,4-D to 
Triclopyr if we find that the milfoil has build up a resistance to the herbicide. Triclopyr has just been 
registered and will be sold as Renovate® (see Appendix E for label). It is similar to 2,4-D in its mode of 
action (systemic), and is also another selective product.   Irrigation water restrictions may be an issue in 
residential areas.  Application will need to carefully follow label application instructions and 
restrictions. Triclopyr is not preferred over 2,4-D because it is more expensive than 2,4-D and the label 
has a long waiting period before irrigation can occur unless water testing shows that levels of triclopyr 
are below the irrigation water standard.  
 
The other herbicides were not selected because they are either contact herbicides (diquat and endothall), 
are not effective for milfoil (glyphosate and imazapyr), or not selective (fluridone).  
 
Protection of wildlife and waterfowl:  The herbicide 2,4-D does not bioaccumlate in fish or waterfowl 
and does not concentrate up the food chain.  
 
Protection of wetlands: All efforts will be made to avoid impacts to emergent wetlands. Most wetland 
plants are monocots (grasses, sedges) and are not particularly susceptible to selective herbicides such as 
2,4-D and triclopyr. This is one reason why these herbicides were selected. The goal of this plan is to 
cause the least harm to native species while still effectively removing milfoil. Where impacts were 
noticed (as with the Nuphar), efforts were made to avoid treating in areas with this species.   Spot 
treating with granular 2,4-D will effectively remove the milfoil that may be growing within shoreline 
wetlands without significantly damaging native wetland plants. 
 
Protection of water rights: All residents within 1/4 mile of a planned treatment area are notified of the 
planned treatment dates, the herbicide to be used and use restrictions.  We will offer to purchase water 
for those for whom these restrictions are a hardship.  We will also notify water users when the water is 
again safe to use, testing for herbicide residuals if necessary.  
 
Fragrant water lily -   No control efforts are planned at this time.  Future efforts will be based on 
individual situations and will follow recommended control methods presented in this report and 
currently recommended by the WDOE Aquatic Weed Management Program information. 
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9.0  Plan Elements, Costs, And Funding 
 
This section outlines the tasks and estimated costs of control and management of the listed noxious weed 
species Eurasian watermilfoil on an annual basis. Total control costs for Newman Lake since Eurasian 
watermilfoil was first discovered in 2003 is $77,449.68. These costs are outlined in Table 9.1.   
Implementation of this Newman Lake AWMP will continue each year, at a total estimated cost of about 
$25,000 annually.  
 

Milfoil Management Expenses 2003 2004 
 

2005 
        (to date) 

2,4-D Treatment AquaTechnex $10,012.76 $5,059.25 $32,693.70
Residual Testing Anatek Labs $889.66 $1,485.00 $0
Dive Services Clearwater Scuba & others $911.25 $1,631.50 $4,362.48
Gas for boat    $38.29
NLFCZD Staff Time Barrentine + others $6,595.85 $4,878.28 $8,801.66
Volunteer Time   $90.00  $0 $0

Total   $18,499.52 $13,092.32 $45,857.84
Table 9.1 – Newman Lake Milfoil Management Expenses 2003-2005 
 
Costs for implementing this plan are based on an average of the last three years efforts.  Table 10.2 
outlines the tasks and estimated costs of implementation of this plan for 2006 and beyond.   
 
Newman Lake Milfoil Management    
Estimated Future Annual Costs   
Task Description Quantity Annual Cost 
Contract/Grant Administration NLFCD Staff time 18 hours $800.00
Herbicide Treatment Licensed applicator- Contract 30 acres $16,185.00
Diver Survey and Pulling Services Contractor 40 hours $1,400.00
Survey and Management NLFCD Staff time 150 hours $6,600.00
Education and Newsletters NLFCD Staff time 12 hours $360.00
Residual Sampling* NLFCD Staff time 12 hours $360.00
Laboratory Services* Contractor 10 samples $1,650.00
Gas and Misc Supplies  $200.00

Total  $27,555.00
Total without Sampling  $25,545.00

 *Sampling Not Required in 2005 - Future requirements uncertain 
 

Table 9.2 – Estimated Future Annual Milfoil Control Costs 
 

Funding 
 
These planned eradication efforts are likely to be an ongoing effort of the NLFCZD.  We do plan on 
applying for a grant from WDOE Aquatic Weeds Management Fund to continue these efforts for 2006-
2009 at a 75% level.  This would but NLFCZD matching fund requirements at about $6250 annually.  
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However, if these funds are not available, District assessments will need to be increased about 10% to 
cover these efforts.    
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List of Abbreviations 
 
 
 
NLFCZD – Newman Lake Flood Control Zone District 
 
NLPOA  - Newman Lake Property Owners Association 
 
NLWSC – Newman Lake Watershed Committee 
 
WDFW – Washington State Department of Fish and Wildlife 
 
WDOE – Washington State Department of Ecology 
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Appendix A:  Shoreline Designations and Recommendations 
 
Appendix B:  2004 Newman Lake Water Quality profiles 
 
Appendix C:  Summary Milfoil Control Reports and NPDES Monitoring Forms - 2003 - 2005 
  
Appendix D:  Bottom Barrier installation Instructions 
 
Appendix E:  Herbicide label and MSDS sheets:  Navigate®, AquaKleen®, DMA*4IVM®, and 
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Appendix F: Species controlled with Navigate® and AquaKleen® and effectiveness of control  
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Appendix A:  Shoreline Designations and Recommendations 

 
From “Shoreline Assessment For Spokane County Lakes”, URS, Dec. 2002  
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Appendix B:  2004 Newman Lake Water Quality Data 

 
From “Newman Lake Annual Water Quality Report And Microfloc Alum Injection System Performance 
Update”, Moore et al, WSU, Feb. 2005 

Table 1. Temperature profiles in Newman Lake North Station, 2004. All values in degress Celcius.

Depth (m) 3/26 4/16 5/11 6/10 6/24 7/14 8/4 8/12 8/26 9/9 9/23 10/8 10/27
0 6.9 11.9 15.0 16.4 23.0 24.0 25.9 23.9 21.2 19.6 17.0 16.5 11.4
1 6.9 11.8 15.0 16.4 22.0 22.7 25.0 23.6 21.0 19.6 16.3 15.9 11.0
2 6.9 11.7 15.0 16.3 20.2 22.3 24.4 23.0 21.0 19.5 16.2 15.8 10.8
3 6.9 11.5 14.9 16.2 18.4 21.6 23.9 22.9 20.9 19.5 16.1 15.8 10.7
4 6.8 10.9 14.9 16.1 17.9 21.0 23.6 22.7 20.8 19.3 15.9 15.8 10.5
5 6.8 9.6 14.9 16.0 17.4 20.5 22.6 22.2 20.7 19.0 15.7 15.7 10.5

5.5 9.3 15.5 20.1 19.0

Table 2. Temperature profiles in Newman Lake Mid-lake Station, 2004. All values in degress Celcius.

Depth (m) 3/26 4/16 5/27 6/10 6/24 7/14 8/4 8/12 8/26 9/9 9/23 10/8 10/27
0 6.5 11.1 16.0 16.6 22.8 23.4 24.5 24.1 21.1 19.5 16.0 15.9 11.2
1 6.4 11.1 16.0 16.6 22.9 22.8 24.3 23.9 21.1 19.5 16.1 15.8 11.2
2 6.3 11.0 15.9 16.6 20.9 22.7 23.9 23.7 21.1 19.4 16.0 15.8 11.1
3 6.3 10.3 15.5 16.4 18.9 21.8 23.8 23.2 21.1 19.4 16.0 15.7 11.0
4 6.4 10.1 15.3 16.1 18.4 21.1 23.6 22.6 21.1 19.3 16.0 15.7 11.0
5 6.3 9.9 15.1 16.0 17.6 20.7 22.8 22.4 21.1 19.3 16.0 15.8 11.0
6 6.3 9.5 15.0 16.0 17.4 20.1 22.6 22.2 21.1 19.3 16.0 15.7 11.0
7 6.3 9.4 14.7 16.0 17.1 20.0 22.4 22.1 21.1 19.3 16.0 15.7 11.0
8 6.3 9.2 14.8 15.8 16.6 19.7 22.1 22.1 21.1 19.3 16.0 15.7 11.0

8.5 14.6 15.5 19.3 21.9 19.2 15.9
9 9.1

Table 3. Temperature profiles in Newman Lake South Station, 2004. All values in degress Celcius.

Depth (m) 3/26 4/16 5/27 6/10 6/24 7/14 8/4 8/12 8/26 9/9 9/23 10/27
0 7.0 11.6 16.4 16.5 23.7 24.5 25.4 25.6 21.1 19.6 16.5 11.5
1 7.0 11.4 16.3 16.5 23.6 23.4 24.5 24.2 21.2 19.6 16.5 11.3
2 6.9 11.3 16.3 16.5 21.2 23.0 24.2 23.8 21.1 19.5 16.1 11.0
3 6.8 10.3 16.2 16.5 19.0 21.8 23.8 23.2 21.0 19.5 16.0 10.9
4 6.7 9.6 16.2 16.5 17.9 21.3 23.5 22.5 20.9 19.5 16.0 10.8
5 6.6 9.4 16.2 16.5 17.4 20.1 22.4 22.2 20.7 19.4 16.0 10.4

5.5 15.9 16.4 20.5 19.3
6 17.1 19.9

Newman Lake IAMVP, 10/05                Page 98 of 172 



Table 4. Profiles of pH in Newman Lake North Station, 2004.

Depth (m) 3/26 4/16 5/11 6/10 6/24 7/14 8/4 8/12 8/26 9/9 9/23 10/8 10/27
0 6.3 7.1 7.7 7.2 7.7 8.0 7.3 8.0 7.1 7.8 7.7 7.4 7.3
1 6.3 7.5 7.8 7.3 8.1 8.3 7.4 8.0 7.1 7.8 8.0 7.4 7.2
2 6.4 7.5 7.8 7.3 8.8 8.3 7.5 7.9 7.1 7.7 8.1 7.3 7.2
3 6.4 7.4 7.7 7.3 8.6 7.9 7.4 7.5 7.1 7.7 7.7 7.3 7.1
4 6.4 7.3 7.7 7.2 8.1 7.3 7.2 7.1 7.1 7.6 7.2 7.2 7.1
5 6.4 7.1 7.4 7.1 7.2 6.7 6.4 6.6 7.1 7.2 7.1 7.2 7.1

5.5 6.8 6.8 6.4 6.7

Table 5. Profiles of pH in Newman Lake Mid-lake Station, 2004. 

Depth (m) 3/26 4/16 5/27 6/10 6/24 7/14 8/4 8/12 8/26 9/9 9/23 10/8 10/27
0 6.0 7.7 7.5 7.8 7.7 7.8 7.5 8.4 6.9 7.5 7.3 7.0 6.9
1 6.1 7.6 7.4 7.6 7.8 8.1 7.6 8.3 6.9 7.5 7.3 7.1 7.0
2 6.1 7.5 7.4 7.5 8.2 8.2 7.6 8.1 6.9 7.4 7.3 7.1 7.0
3 6.1 7.3 7.0 7.2 8.5 7.9 7.4 7.2 6.9 7.4 7.3 7.1 7.0
4 6.1 7.0 6.9 6.8 8.0 7.5 7.0 6.9 6.9 7.3 7.3 7.1 7.0
5 6.2 6.8 6.7 6.7 7.5 7.1 6.6 6.7 6.9 7.1 7.3 7.1 7.0
6 6.2 6.8 6.6 6.6 7.1 6.6 6.4 6.6 6.9 7.0 7.3 7.1 7.0
7 6.2 6.7 6.4 6.6 6.6 6.4 6.4 6.5 6.9 7.0 7.3 7.1 7.0
8 6.2 6.6 6.3 6.4 6.2 6.3 6.3 6.5 6.9 6.9 7.3 7.1 6.7

8.5 6.2 6.3 6.2 6.3 6.9 7.1
9 6.5

Table 6. Profiles of pH in Newman Lake South Station, 2004. 

Depth (m) 3/26 4/16 5/27 6/10 6/24 7/14 8/4 8/12 8/26 9/9 9/23 10/27
0 6.5 6.8 7.4 7.4 7.7 8.1 7.7 8.5 7.3 7.9 7.8 7.0
1 6.5 7.3 7.4 7.4 7.8 8.2 8.0 8.6 7.0 7.9 7.8 7.0
2 6.5 7.5 7.4 7.4 8.3 8.1 7.9 8.5 7.0 8.0 7.7 7.0
3 6.5 7.4 7.4 7.4 8.7 8.2 7.6 7.5 7.0 8.0 7.5 7.0
4 6.4 7.1 7.4 7.4 8.1 7.6 7.0 6.9 7.0 7.9 7.3 7.0
5 6.4 7.0 7.3 7.4 7.3 6.7 6.3 6.5 6.9 7.8 7.0 7.0

5.5 7.0 7.3 6.8 6.4 6.8 7.4
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Table 8. Dissolved oxygen profiles in Newman Lake North Station, 2004. All values in mg/L.

Depth (m) 3/26 4/16 5/11 6/10 6/24 7/14 8/4 8/12 8/26 9/9 9/23 10/8 10/27
0 7.0 11.3 9.8 8.7 8.5 8.0 7.1 8.0 9.7 8.0 8.3 8.6 8.3
1 7.1 10.5 9.6 8.7 8.7 7.6 6.9 7.6 9.8 7.7 8.5 8.8 8.1
2 7.1 10.2 9.6 8.1 9.5 7.7 6.8 7.8 9.6 7.7 8.4 8.7 7.9
3 7.1 10.2 9.4 8.1 8.8 7.7 6.5 7.3 9.4 7.4 7.7 8.5 8.0
4 7.2 10.1 9.6 7.9 8.5 6.5 6.9 5.9 9.2 7.1 6.7 8.7 8.0
5 7.3 8.5 6.0 7.7 6.3 3.9 1.3 3.0 9.2 5.3 3.9 8.3 7.8

5.5 7.1 5.9 2.0 4.5

Table 9. Dissolved oxygen profiles in Newman Lake Mid-lake Station, 2004. All values in mg/L.

Depth (m) 3/26 4/16 5/27 6/10 6/24 7/14 8/4 8/12 8/26 9/9 9/23 10/8 10/27
0 7.0 10.6 9.3 8.8 8.2 7.9 7.5 7.6 8.7 8.0 7.4 8.1 7.8
1 7.1 11.2 8.8 8.1 8.2 7.5 6.9 7.6 8.8 7.6 7.0 7.9 7.5
2 7.1 10.8 8.5 8.1 8.7 7.6 6.7 7.4 8.7 7.3 7.2 7.7 7.4
3 7.1 10.3 8.3 7.4 9.0 6.8 6.6 5.5 8.6 7.3 6.9 8.0 7.2
4 7.1 9.5 8.1 6.3 8.5 6.7 5.3 4.9 8.6 7.0 7.1 7.9 6.9
5 7.2 9.1 7.8 6.4 7.9 5.3 3.0 3.6 8.2 6.9 7.0 7.8 6.8
6 7.2 9.2 6.9 6.0 6.8 3.3 1.6 1.5 8.4 6.6 7.1 7.6 6.9
7 7.2 8.6 6.6 5.9 4.3 2.2 1.1 0.7 8.7 6.5 6.8 7.8 6.7
8 7.1 7.8 5.8 4.8 1.4 1.5 0.5 0.2 8.6 6.0 6.7 8.0 3.3

8.5 8.0 5.1 3.4 0.5 0.2 5.3 6.0

Table 10. Dissolved oxygen profiles in Newman Lake Sorth Station, 2004. All values in mg/L.

Depth (m) 3/26 4/16 5/27 6/10 6/24 7/14 8/4 8/12 8/26 9/9 9/23 10/27
0 6.9 10.6 9.2 8.8 8.2 7.8 7.7 8.2 9.4 8.3 8.1 7.5
1 6.9 10.7 8.9 8.6 8.2 7.7 8.0 7.9 8.9 8.0 8.0 7.7
2 6.9 10.6 8.9 8.1 8.5 7.2 7.8 7.8 8.8 8.0 7.5 7.4
3 7.0 10.7 8.9 8.1 9.0 7.5 6.9 6.2 8.6 8.0 7.1 7.5
4 6.9 9.1 8.9 8.2 8.6 6.8 5.1 2.8 8.5 7.9 6.1 7.6
5 6.9 9.0 8.5 8.1 7.1 2.7 1.2 1.7 8.4 7.3 5.3 7.6

5.5 7.4 8.2 7.8 5.2 1.5 8.5 6.7
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Figure 11. Dissolved oxygen profiles in Newman Lake North Station, 2004. All values expressed as percent of saturation.

Depth (m) 3/26 5/11 6/10 6/24 7/14 8/4 8/12 8/26 9/9 9/23 10/8 10/27
0 61.7 102.5 94.5 105.9 101.4 93.2 101.8 86.1 92.5 90.4 94.5 81.1
1 61.8 100.5 94.5 104.9 94.2 88.3 95.7 86.9 89.9 92.0 95.7 78.4
2 61.9 99.6 88.0 111.9 94.5 87.4 96.8 84.1 89.0 90.4 93.5 75.9
3 62.4 98.8 88.4 100.4 93.7 82.3 90.8 82.6 86.4 84.0 89.9 76.9
4 63.2 100.4 84.5 95.4 77.5 86.9 70.0 79.4 81.1 72.6 93.5 76.3
5 63.5 61.0 83.2 71.0 46.8 16.2 36.6 78.0 61.1 38.6 89.2 75.2

5.5 63.0 23.5 51.2

Figure 12. Dissolved oxygen profiles in Newman Lake Mid-lake Station, 2004. All values expressed as percent of saturation.

Depth (m) 3/26 5/27 6/10 6/24 7/14 8/4 8/12 8/26 9/9 9/23 10/8 10/27
0 61.0 100.9 96.2 101.7 99.3 96.5 97.6 73.4 93.0 79.8 87.7 75.4
1 61.2 10.0 88.2 101.3 93.9 87.3 95.7 73.9 87.2 75.5 86.0 72.2
2 61.5 92.5 87.7 103.3 93.3 85.3 92.9 73.4 84.9 76.6 82.8 72.2
3 61.4 88.2 81.0 103.8 84.6 82.8 68.0 72.9 84.6 74.5 86.2 70.5
4 61.7 86.1 68.6 96.7 79.8 67.5 58.2 71.6 80.0 77.3 84.7 66.3
5 62.5 82.8 69.2 89.2 63.2 38.0 44.6 67.2 78.7 74.9 83.4 65.1
6 62.1 72.9 64.5 76.0 38.5 19.0 18.5 68.8 76.7 76.0 82.0 66.2
7 62.1 68.5 62.5 47.4 26.3 12.8 8.0 73.0 74.3 73.0 82.5 63.2
8 61.4 61.7 51.4 14.7 7.0 5.8 2.9 71.0 69.2 73.7 86.6 29.1

8.5 53.8 37.8 5.4 2.1 61.1 65.6

Figure 13. Dissolved oxygen profiles in Newman Lake South Station, 2004. All values expressed as percent of saturation.

Depth (m) 3/26 5/27 6/10 6/24 7/14 8/4 8/12 8/26 9/9 9/23 10/27
0 61.0 100.4 96.4 103.7 99.9 100.2 107.0 82.4 95.6 88.4 10.2
1 60.8 97.4 93.7 103.4 96.3 103.2 100.1 76.5 92.9 87.4 10.4
2 60.7 97.0 87.9 102.2 89.7 99.7 98.5 73.9 92.9 82.3 10.5
3 60.7 96.6 88.1 103.3 91.7 87.6 77.2 71.6 92.5 76.1 10.4
4 60.5 96.8 89.7 95.8 81.2 64.0 34.5 71.0 91.3 66.2 10.4
5 60.1 91.5 88.0 82.0 32.1 14.0 20.2 68.5 85.6 56.5 10.5

5.5 88.5 85.4 56.9 17.4 69.7 77.6
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Figure 14. Specific conductivity profiles in Newman Lake North Station, 2004. All values expressed in micro Siemens per cm.

Depth (m) 3/26 4/16 5/11 6/10 6/24 7/14 8/4 8/12 8/26 9/9 9/23 10/8 10/27
0 49 47 46 46 47 48 49 49 50 49 49 50 47
1 49 47 46 46 47 48 49 49 50 49 49 50 47
2 48 47 46 46 47 48 49 49 49 49 49 50 47
3 48 47 46 46 46 48 49 49 50 49 49 50 47
4 48 48 45 46 46 48 50 49 50 49 49 50 47
5 48 46 46 48 49 50 52 49 49 49 50 47

5.5 48 46 51 49.3

Figure 15. Specific conductivity profiles in Newman Lake Mid-lake Station, 2004. All values expressed in micro Siemens per cm.

Depth (m) 3/26 4/16 5/27 6/10 6/24 7/14 8/4 8/12 8/26 9/9 9/23 10/8 10/27
0 50 48 46 46 47 48 49 50 51 49 49 50 47
1 50 48 46 46 47 48 50 50 50 50 49 50 47
2 50 48 46 46 47 48 49 50 50 50 49 50 47
3 50 49 46 46 47 48 50 50 50 50 49 50 47
4 50 49 47 46 46 48 50 50 50 51 49 50 47
5 50 49 47 46 46 48 51 50 50 51 49 50 47
6 50 49 47 46 47 49 52 51 50 51 49 50 47
7 50 49 47 46 48 49 52 52 50 51 49 50 47
8 50 49 47 47 50 50 52 52 50 51 49 50 47

8.5 48 47 51 53 51 49
9 49

Figure 16. Specific conductivity profiles in Newman Lake South Station, 2004. All values expressed in micro Siemens per cm.

Depth (m) 3/26 4/16 5/27 6/10 6/24 7/14 8/4 8/12 8/26 9/9 9/23 10/27
0 50 48 46 46 47 48 50 50 50 50 49 47
1 50 48 46 46 47 48 50 50 50 50 49 47
2 50 48 46 46 46 48 49 50 50 49 49 47
3 50 48 46 46 47 48 49 49 50 49 49 47
4 50 49 46 46 46 48 50 50 50 49 49 47

4.5 50
5 48 46 46 46 49 51 51 50 49 50 47

5.5 46 46 47 50 49 49
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Figure 7. Alkalinity profiles in Newman Lake, 2004. All values in mg/L, as calcium carbonate.

3/26 4/16 5/11 5/27 6/10 6/24 7/14 8/4 8/12 8/26 9/9 9/23 10/8 10/27
North-top 15.7 16.6 14.9 - 16.5 16.4 20.6 19.8 18.1 21.3 16.1 20.0 15.7 18.8
North-mid 16.2 16.7 15.1 - 15.5 15.7 19.8 19.4 20.0 20.8 19.2 17.2 16.4 19.2
North-bot 16.2 16.8 15.9 - 15.6 17.5 22.8 20.4 19.2 16.7 19.6 19.4 18.8 19.5
Mid-top 17.0 16.9 - 15.4 15.8 15.9 20.2 23.4 18.8 16.5 19.6 19.6 18.8 17.9
Mid-mid 17.5 16.6 - 15.1 15.9 16.2 18.1 22.0 20.0 19.2 17.6 17.4 16.1 20.4
Mid-bot 15.7 16.9 - 15.4 15.1 19.3 21.0 21.4 21.6 18.8 15.5 16.9 16.1 21.0

South-top 16.7 17.2 - 15.7 17.0 15.4 20.2 17.1 19.6 19.8 19.6 19.6 - 18.1
South-mid 16.0 16.4 - 15.7 16.0 15.6 21.2 20.6 19.6 20.4 19.2 16.9 - 21.0
South-bot 16.3 16.9 - 14.6 17.7 15.6 21.6 19.4 20.8 19.8 19.6 18.2 - 18.1

 

Figure 17. Secchi depths in Newman Lake, 2004. All values are in m.

3/26 4/16 5/11 5/27 6/10 6/24 7/14 8/4 8/12 8/26 9/9 9/23 10/8 10/27
North 1.75 1.75 2.25 2.75 3.0 3.0 2.25 2.0 1.5 1.75 2.0 2.25 2.0

Mid-lake 1.75 1.75 - 2.25 3.00 3.5 3.0 2.25 1.5 1.5 1.5 1.75 1.75 2.0

South 2.0 2.0 - 2.25 3.25 3.5 3.0 2.25 1.5 1.5 1.5 2.0 - 1.75

Table 18. Total phosphorus in Newman Lake profiles, 2004. All values in mg/L, as P.

Date 3/27/04 4/17/04 5/12/04 5/28/04 6/11/2004 6/25/2004 7/15/2004 8/5/2004 8/13/2004 8/27/2004 9/10/2004 9/24/2004 10/9/2004
North-top 0.035 0.033 0.032 - 0.040 0.073 0.049 0.032 0.009 0.016 0.013 0.010 0.016
North-mid 0.030 0.036 0.038 - 0.056 0.093 0.071 0.039 0.011 0.026 0.012 0.017 -
North-bot 0.034 0.091 0.033 - - 0.127 0.030 0.036 0.015 0.019 0.027 0.022 0.013
Mid-top 0.033 0.038 - 0.034 0.034 0.092 0.019 0.036 0.009 0.021 0.014 0.018 0.017
Mid-mid 0.036 0.041 - 0.030 0.018 0.084 0.010 0.034 0.011 0.023 0.016 0.020 0.018
Mid-bot 0.039 0.042 - 0.052 0.029 0.123 0.019 0.095 0.037 0.015 0.020 0.018 0.020
South-top 0.026 0.039 - 0.028 0.030 0.084 0.067 0.028 - 0.017 0.013 0.017 -
South-mid 0.034 0.040 - 0.031 0.025 0.096 0.025 0.038 0.007 0.017 0.016 0.022 -
South-bot 0.033 0.051 - 0.037 0.035 0.151 0.015 0.047 0.009 0.016 0.018 0.018 -

Table 19. Orthophosphorus in Newman Lake profiles, 2004. All values in mg/L, as P.

Date 3/27/04 4/17/04 5/12/04 5/28/04 6/11/2004 6/25/2004 7/15/2004 8/5/2004 8/13/2004 8/27/2004 9/10/2004 9/24/2004 10/9/2004
North-top <.003 <.003 <.003 - <.003 0.073 <.003 <.003 <.003 <.003 <.003 <.003 <.003
North-mid <.003 <.003 <.003 - <.003 0.093 <.003 <.003 <.003 <.003 <.003 <.003 -
North-bot <.003 <.003 <.003 - <.003 0.127 <.003 <.003 <.003 <.003 <.003 <.003 <.003
Mid-top <.003 <.003 - <.003 <.003 0.092 <.003 <.003 <.003 <.003 <.003 <.003 <.003
Mid-mid <.003 <.003 - <.003 <.003 0.084 <.003 <.003 <.003 <.003 <.003 <.003 <.003
Mid-bot <.003 <.003 - <.003 <.003 0.123 <.003 <.003 <.003 <.003 <.003 <.003 <.003
South-top <.003 <.003 - <.003 <.003 0.084 <.003 <.003 - <.003 <.003 <.003 -
South-mid <.003 <.003 - <.003 <.003 0.096 <.003 <.003 <.003 <.003 <.003 <.003 -
South-bot <.003 <.003 - <.003 <.003 0.151 <.003 <.003 <.003 <.003 <.003 <.003 -
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Appendix C:  Summary Milfoil Reports and NPDES Monitoring Forms, 2003-2005 

July - August 2003 

Newman Lake Milfoil - Treatment Areas July 2003 
 Approx. 

Location Description Treatment Area 
(acres) 

S3 to S9 Areas of sparse to dense infestations west and  Aqua-Kleen 7/28/2003 11.1
 north west of outlet gate requiring herbicide application  
 

S2 to S3 Only one plant at S2, but area of potential infestation in 
between 

Aqua-Kleen 7/28/2003 1.4

  
S1 and S1a  Large clump at each point Aqua-Kleen 7/28/2003 0.25

  
HB1-HB2 One large plant plus other small ones Aqua-Kleen 7/28/2003 0.5

  
HB3 One plant + other potential plants? Aqua-Kleen 7/28/2003 0.25

  
N1 One plant Diver Hand pulled, 7/28/03 0

 
HB4 1 large and 4 small plants in hampton bay Diver Hand pulled, 7/28/03 0

 
Outlet 
Channel 

1mile of outlet channel starting 100 feet below gate Aqua-Kleen 8/25/2003 2

 Total Acres Treated 15.5
 Treatment Cost $7,950 
 

Map key of GPS points and Milfoil survey results (from surveys on 6/12 and 6/25/03): 
S1 Large clump at about 4 ft depth 
S1a Large plant noted on dive survey 7/24/03 
S2 1 small plant at 3 ft depth 
S3 several plants off edge of pond lilies at 5 ft deep 
S4 Several plants 
S5 Many plants all around, 6-8 ft deep 
S4-S5 Large open area in lilies infested with milfoil 
S6 Many plants all around in old outlet area, treat all 

the way in,  
 10 ft deep at S6 but very shallow back in old outlet 

area 
S7 Some plants off Bise property near new outlet 
S8 Milfoil plants off resort in cleared areas 
S9 No milfoil but aprox. End of treatment area- last plant spotted off of Davis/Munroe property 

about 100-200 feet SE 
HB1,HB2 One plant spotted south of Hampton Bay in 10 ft of water, HB1 drifted as 

significant wind 
HB3 One plant spotted south of Hampton Bay in 10 ft of 

water 
HB4 1 large plant off Bolks dock (7/11/03 from dock) and 4 small plants in Hampton bay per dive 

survey 7/24/03 
N1 One plant in about 5' water 
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NOXIOUS NPDES PERMIT HERBICIDE MONITORING FORM  

 
 
Part I - Sample Collection Information  
 

Sample(s) 
Collected by:  

Marianne Barrentine  Waterbody 
Name: 

Newman Lake  

Representing: Spokane County 
Engineers/NLFCZD  

County:  Spokane  

Mailing Address: 1026 W Broadway Ave  Targeted Plants:  Eurasian Water 
Milfoil  

City/Zip Spokane WA  99260-1070    
Telephone: 509-477-7443    
Email Address: mbarrentine@spokanecounty.org    

 
 

Sample 
# 

Dates 
Treated 

Herbicide 
Applied  
(Trade 
Name) 

Date & Time 
Sample 
Collected 

Application 
Rate (ppm 
or lb per 
acre) 

Treated 
Area (In 
Acres) * 

Sample 
Location * 

Collection Method 
and Shipping, 
Handling Protocols 

 PRE 7/28/0
3 

Aqua-
Kleen 

7/24/03 
5:40 pm 

100 lb/ac 13.5 Off outlet 
gate 

 1A 7/28/0
3 

Aqua-
Kleen 

7/29/03 
12:05 pm 

100 lb/ac 13.5 Off outlet 
gate 

 1B 7/28/0
3 

Aqua-
Kleen 

7/29/03 
12:10 pm 

100 lb/ac 13.5 Off Boat 
Launch 

 3A 7/28/0
3 

Aqua-
Kleen 

7/31/03 
12:40 pm 

100 lb/ac 13.5 Off outlet 
gate 

 3B 7/28/0
3 

Aqua-
Kleen 

7/31/03 
12:40 pm 

100 lb/ac 13.5 Off Boat 
Launch 

Surface sample taken 
per instructions; used 
brown  
glass bottle and 
transported 
to Anatek lab in 
Spokane on  
ice in cooler provided 
by lab;  
Lab courier transported 
to  
Moscow ID for analysis 

 
* Include a map of the waterbody with the following information: 
 

• Sample locations by sample number as listed in the table above 
• Treatment area, if not the whole waterbody 
• In-flow and out-flow locations, if applicable 
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Part II – Laboratory Analysis Information 
 

Laboratory 
Name:  
Mailing Address: 
City/Zip 
Telephone: 
Email Address: 

Anatek Labs, Inc 

1282 Alturas Dr. 
Moscow, ID 83843 
208-883-2839 
Moscow@anateklabs.com 

Accredited by Ecology for parameter analyzed:                  Yes  No 
 
 

Sample 
# 

Date  
Analyze
d 

Parameter 
Name 

Analytical 
Method 
Number 

Chemical 
Abstract 
Service  
(CAS) 
Number 

Method 
Detectio
n Limit 
(MLD) 

Laboratory 
Practical 
Quantitation 
Limit (PQL) 

Concentrati
on Detected 
(ppb or 
ppm) 

 PRE 7/29/03 2,4-D 8151A 94757 .05 ppb 0.1 ppb ND 
 1A 7/30/03 2,4-D 8151A 94757 .05 ppb 0.1 ppb 34.1 ppb 
 1B 7/30/03 2,4-D 8151A 94757 .05 ppb 0.1 ppb 19.0 ppb 
 3A 8/4/03 2,4-D 8151A 94757 .05 ppb 0.1 ppb 111 ppb 
 3B 8/4/03 2,4-D 8151A 94757 .05 ppb 0.1 ppb 29.7 ppb 

 
 
Additional Analysis:  Additional Samples sent to Cerexagri Lab in King of Prussia, PA for 2,4D testing.  This lab is 
not yet accredited by Washington State Dept. of Ecology and results were only provided verbally.  Results per 
phone conversation with Jayne Walz, 8/1/03 are provided below: 
 
Sample # Date & Time 

Collected 
Location Collected Collection Method and 

Shipping and Handling 
Results  

Q1 7/29/03 12:20 pm Secondary treatment 
area N. of boat launch 

40 ppb 

Q2 7/30/03 10:40 am Off outlet gate 110 ppb 
Q3 7/30/03 10:40 am Secondary treatment 

area N. of boat launch 

Surface sample taken per 
instructions in small brown  
plastic bottle provided by 
Aquatechnex, sample bottle  
placed in Ziploc bag & FedEx’d 
overnight on collection date to lab  

21 ppb 
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Part III – Treatment Results (optional, but recommended) 
 

Did you survey the treated areas after 
treatment? 

Yes 

Date of survey: 8/6/03 
Survey methods Visual assessment from boat and some docks in 

treated areas 
Were the targeted plants dead or 
dying? 

Yes 

How would you rate the treatment 
efficacy? 

95-100% 

Secchi disk reading (if taken): 1.5 meters 
Any adverse impacts (algae 
blooms/fish kill)? 

Some burn back and wilting of lilies, Nuphar 
polysepala and Nymphaea odorata in treatment 
area.  Did not seem to kill the plants though. 
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October 2003 
 
Newman Lake Milfoil - 
Survey/Treatment Areas October 2003 

 

 Approx. 
treatment 

Location Description Treatment Area (acres) 
  

S1-S4oct Area of regrowth of large plants west 
of outlet gate (about 800' x 100')  

Aqua-Kleen, 10/21/03, 10:15 
AM 

2 

 Water depth in area treatment  about 
3-6 feet 

  

BL1oct-
BL4oct 

Area of large bushy plants just north 
of boat launch (about 250' x 250') 

Aqua-Kleen, 10/21/03, 10:50 
AM 

1.5 

 Water depth in treatment area about 
5-10 feet 

  

S1oct 
and S1a  

2-3 large vigorous plants and 
regrowth on brown plant at S1a 

Aqua-Kleen, 10/21/03. 11:20 
AM 

0.25 

 Water depth in area treatment  about 
3-5 feet 

  

N1 Two small plants at location of 
summer hand pull 

Aqua-Kleen, 10/21/03, 12:00 
Pm 

0.25 

 Water depth in area treatment  about 
3-5 feet 

 

 Total treatment area 4 
  

Additional GPS points taken 10/21/03: Additional GPS points taken 10/24/03: 
N2Oct Small scattered plants found in 

small bay adjacent to N1 
bl100sam - sample point 100 m offshore from 
blsamp 

N3Oct East end of North treatment area bl200sam - sample point 200 m offshore from 
blsamp 

N4oct West end of North treatment area s100sam - sample point 100 m offshore from 
ssamp 

blsamp sample point in boat launch 
treatment area 

s200sam - sample point 200 m offshore from 
ssamp 

ssamp sample point in south treatment area 
near outlet gate 

  

 
 

  

Map key of GPS points and Milfoil survey 
results (from surveys on 9/30 and 10/8/03): 

  

S1oct edge of regrowth area, occasional plant in shallows (3' depth) near edge of 
lilies 

 

S2oct Area of dense plants short green reqrowth on brown plants   
S3oct At outside edge, about 50', area still thick with plants   
S4oct End of regrowth area infestation, east of outlet gate   
BL1oct-
BL4oct 

Many large vigorously growing plants, all green - gps points generally bracket 
area 

 

N1 Two small plants in about 3' of water at edge of lilies (near location of hand 
pulled plant at N1) 

 

S1oct* 2-3 large vigorous plants in far south summer treatment area, some regrowth 
on brown plant at S1a 
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NOXIOUS NPDES PERMIT HERBICIDE MONITORING FORM  

(Use the Tab Key to navigate between form fields or place the curser to enter data) 

 
 
Part I - Sample Collection Information  
 
Sample(s) 
Collected by:  

Marianne Barrentine  Waterbody 
Name: 

Newman Lake  

Representing: Spokane County 
Engineers/NLFCZD  

County:  Spokane  

Mailing Address: 1026 W Broadway Ave  Targeted Plants: Eurasian Water 
Milfoil  

City/Zip Spokane WA  99260-1070    
Telephone: 509-477-7443    
Email Address: mbarrentine@spokanecounty.or

g  
  

 

 

Sample 
# 

Dates 
Treated 

Herbicide 
Applied  
(Trade Name) 

Date & 
Time 
Sample 
Collected 

Applicatio
n Rate 
(ppm or lb 
per acre) 

Treated 
Area (In 
Acres) * 

Sample 
Location * 

Collection Method 
and Shipping, 
Handling Protocols 

 PRE 7/28/03 Aqua-Kleen 7/24/03 
5:40 pm 

100 lb/ac 13.5 Off outlet 
gate 

 1A 7/28/03 Aqua-Kleen 7/29/03 
12:05 pm 

100 lb/ac 13.5 Off outlet 
gate 

 1B 7/28/03 Aqua-Kleen 7/29/03 
12:10 pm 

100 lb/ac 13.5 Off Boat 
Launch 

 3A 7/28/03 Aqua-Kleen 7/31/03 
12:40 pm 

100 lb/ac 13.5 Off outlet 
gate 

 3B 7/28/03 Aqua-Kleen 7/31/03 
12:40 pm 

100 lb/ac 13.5 Off Boat 
Launch 

Surface sample taken 
per instructions; used 
brown  
glass bottle and 
transported 
to Anatek lab in 
Spokane on  
ice in cooler provided 
by lab;  
Lab courier transported 
to  
Moscow ID for analysis 

 
* Include a map of the waterbody with the following information: 
 

• Sample locations by sample number as listed in the table above 
• Treatment area, if not the whole waterbody 
• In-flow and out-flow locations, if applicable 
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Part II – Laboratory Analysis Information 
 

Laboratory 
Name:  
Mailing Address: 
City/Zip 
Telephone: 
Email Address: 

Anatek Labs, Inc 
1282 Alturas Dr. 
Moscow, ID 83843 
208-883-2839 
Moscow@anateklabs.com 

Accredited by Ecology for parameter analyzed:                  Yes  No 
 
 
Sample 
# 

Date  
Analyzed 

Parameter 
Name 

Analytical 
Method 
Number 

Chemical 
Abstract 
Service  (CAS) 
Number 

Method 
Detection 
Limit 
(MLD) 

Laboratory 
Practical 
Quantitation 
Limit (PQL) 

Concentration 
Detected (ppb 
or ppm) 

 PRE 7/29/03 2,4-D 8151A 94757 .05 ppb 0.1 ppb ND 
 1A 7/30/03 2,4-D 8151A 94757 .05 ppb 0.1 ppb 34.1 ppb 
 1B 7/30/03 2,4-D 8151A 94757 .05 ppb 0.1 ppb 19.0 ppb 
 3A 8/4/03 2,4-D 8151A 94757 .05 ppb 0.1 ppb 111 ppb 
 3B 8/4/03 2,4-D 8151A 94757 .05 ppb 0.1 ppb 29.7 ppb 

 
 
Additional Analysis:  Additional Samples sent to Cerexagri Lab in King of Prussia, PA for 2,4D testing.  This lab is not yet 
accredited by Washington State Dept. of Ecology and results were only provided verbally.  Results per phone 
conversation with Jayne Walz, 8/1/03 are provided below: 
 
Sample # Date & Time 

Collected 
Location Collected Collection Method and 

Shipping and Handling 
Results  

Q1 7/29/03 12:20 pm Secondary treatment 
area N. of boat launch 

40 ppb 

Q2 7/30/03 10:40 am Off outlet gate 110 ppb 
Q3 7/30/03 10:40 am Secondary treatment 

area N. of boat launch 

Surface sample taken per 
instructions in small brown  
plastic bottle provided by 
Aquatechnex, sample bottle  
placed in Ziploc bag & FedEx’d 
overnight on collection date to lab  

21 ppb 

 
Part III – Treatment Results (optional, but recommended) 

Did you survey the treated areas after treatment? Yes 
Date of survey: 8/6/03 
Survey methods Visual assessment from boat and some 

docks in treated areas 
Were the targeted plants dead or dying? Yes 
How would you rate the treatment efficacy? 95-100% 
Secchi disk reading (if taken): 1.5 meters 
Any adverse impacts (algae blooms/fish kill)? Some burn back and wilting of lilies, 

Nuphar polysepala and Nymphaea 
odorata in treatment area.  Did not seem 
to kill the plants though. 
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2004 Treatment Reports 
 
Newman Lake Milfoil - Treatment Areas June 2004  

    Approx. 
Location Description  Treatment Area 

(acres) 
    

NMF1-2 Large area of many 
plants 

Aqua-Kleen 7/6/2004  5

   (10:10-10:45 AM) 
   Total Acres Treated 5
    

Newman Lake Milfoil - Treatment Areas September 2004  
    Approx. 

Location Description  Treatment Area 
(acres) 

    
smf1-3ck Area of numerous small plants at south end from 

Cherokee resort to outlet gate 
Aqua-Kleen 3 

    
smf4-6 many large plants growing along nuphar west of outlet 

gate 
Aqua-Kleen 1.5 

    
swmf8  Single large plant, spot treat with 50x100' area Aqua-Kleen  0.3 
swmf9  Single large plant, spot treat with 50x150' area   

     
   Total Acres Treated 4.8 
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NOXIOUS NPDES PERMIT HERBICIDE MONITORING FORM  

(Use the Tab Key to navigate between form fields or place the curser to enter data) 

 
 
Part I - Sample Collection Information  
 

Sample(s) 
Collected by:  

Marianne Barrentine  Waterbody 
Name: 

Newman Lake  

Representing: Spokane County 
Engineers/NLFCZD  

County:  Spokane  

Mailing 
Address: 

1026 W Broadway Ave  Targeted Plants:  Eurasian Water 
Milfoil  

City/Zip Spokane WA  99260-1070    
Telephone: 509-477-7443    
Email 
Address: 

mbarrentine@spokanecounty.org   

 

Sample # Dates 
Treated 

Herbicide 
Applied  
(Trade 
Name) 

Date & 
Time 
Sample 
Collected 

Application 
Rate (ppm 
or lb per 
acre) 

Treated 
Area (In 
Acres) * 

Sample 
Location * 

Collection 
Method and 
Shipping, 
Handling 
Protocols 

 1NORTH 7/6/04 Aqua-
Kleen 

7/2/04 
9:35 am 

100 lb/ac 5 Treatment area 
@ nsam1 

2NORTH 7/6/04 Aqua-
Kleen 

7/9/04 
10:40 pm 

100 lb/ac 5 Treatment area 
@ nsam1 

 3NORTH 7/6/04 Aqua-
Kleen 

7/9/04 
10:50 pm 

100 lb/ac 5 200 M South of 
Treatment area 
@ nsam2 

 4NORTH 7/6/04 Aqua-
Kleen 

7/16/04 
1:50 pm 

100 lb/ac 5 Treatment area 
@ nsam1 

 5NORTH 7/6/04 Aqua-
Kleen 

7/16/04 
1:40 pm  

100 lb/ac 5 200 M South of 
Treatment area 
@ nsam2 

Surface sample 
taken per 
instructions; used 
brown  
glass bottle and 
transported 
to Anatek lab in 
Spokane on  
ice in cooler 
provided by lab;  
Lab courier 
transported to  
Moscow ID for 
analysis 

 
 
* Include a map of the waterbody with the following information: 
 

• Sample locations by sample number as listed in the table above 
• Treatment area, if not the whole waterbody 
• In-flow and out-flow locations, if applicable 
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Part II – Laboratory Analysis Information 
 
Laboratory 
Name:  
Mailing Address: 
City/Zip 
Telephone: 
Email Address: 

Anatek Labs, Inc 

1282 Alturas Dr. 
Moscow, ID 83843 
208-883-2839 
Moscow@anateklabs.com 

Accredited by Ecology for parameter analyzed:                  Yes  No 
 
 
Sample 
# 

Date  
Analyze
d 

Paramete
r Name 

Analytical 
Method 
Number 

Chemical 
Abstract Service  
(CAS) Number 

Method 
Detection 
Limit 
(MLD) 

Laboratory 
Practical 
Quantitation 
Limit (PQL) 

Concentration 
Detected (ppb 
or ppm) 

1NORTH 7/9/04 2,4-D 8151A 94757 .05 ppb 0.1 ppb ND 
2NORTH 7/22/04 2,4-D 8151A 94757 .05 ppb 0.1 ppb 11.0 ppb 
3NORTH 7/22/04 2,4-D 8151A 94757 .05 ppb 0.1 ppb 6.4 ppb 
4NORTH 7/22/04 2,4-D 8151A 94757 .05 ppb 0.1 ppb 10.2 ppb 
5NORTH 7/22/04 2,4-D 8151A 94757 .05 ppb 0.1 ppb 3.4 ppb 

 
 
 
 
Part III – Treatment Results (optional, but recommended) 
 
Did you survey the treated areas after 
treatment? 

Yes 

Date of survey: 8/18/04 
Survey methods Visual assessment from boat in treated areas 
Were the targeted plants dead or dying? Yes 
How would you rate the treatment efficacy? 95% (found only two small milfoil brown but trying 

to re-grow) 
Secchi disk reading (if taken): 1.5 meters 
Any adverse impacts (algae blooms/fish kill)? None 
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NOXIOUS NPDES PERMIT HERBICIDE MONITORING FORM  

(Use the Tab Key to navigate between form fields or place the curser to enter data) 

 
 
Part I - Sample Collection Information  
 
Sample(s) 
Collected by:  

Marianne Barrentine  Waterbody Name: Newman Lake  

Representing: Spokane County 
Engineers/NLFCZD  

County:  Spokane  

Mailing Address: 1026 W Broadway Ave  Targeted Plants:  Eurasian Water 
Milfoil  

City/Zip Spokane WA  99260-1070    
Telephone: 509-477-7443    
Email Address: mbarrentine@spokanecounty.org    
 
 
Sample # Dates 

Treated 
Herbicide 
Applied  
(Trade Name) 

Date & 
Time 
Sample 
Collected 

Application 
Rate (ppm 
or lb per 
acre) 

Treated 
Area (In 
Acres) * 

Sample 
Location * 

Collection 
Method and 
Shipping, 
Handling 
Protocols 

 1SOUTH 9/21/04 Aqua-Kleen 9/21/04 
9:35 am 

100 lb/ac 4.8 Treated area 
– off of 
Cherokee 
resort dock 

 2SOUTH 9/21/04 Aqua-Kleen 9/23/04 
4:10 pm 

100 lb/ac 4.8 Treated area 
– off of 
Cherokee 
resort dock 

 3SOUTH 9/21/04 Aqua-Kleen 9/23/04 
4:20 pm 

100 lb/ac 4.8 500 m ENE 
of treatment 
area 

 4SOUTH 9/21/04 Aqua-Kleen 1/1/04 
10:55 
am 

100 lb/ac 4.8 Treated area 
– off of 
Cherokee 
resort dock 

 5SOUTH 9/21/04 Aqua-Kleen 1/1/04 
10:50 
am  

100 lb/ac 4.8 500 m ENE 
of treatment 
area 

Surface sample 
taken per 
instructions; used 
brown glass bottle 
and transported 
to Anatek lab in 
Spokane on  
ice in cooler 
provided by lab; 
Lab courier 
transported to  
Moscow ID for 
analysis 

 
* Include a map of the waterbody with the following information: 
 

• Sample locations by sample number as listed in the table above 
• Treatment area, if not the whole waterbody 
• In-flow and out-flow locations, if applicable 
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Part II – Laboratory Analysis Information 
 
Laboratory 
Name:  
Mailing Address: 
City/Zip 
Telephone: 
Email Address: 

Anatek Labs, Inc 

1282 Alturas Dr. 
Moscow, ID 83843 
208-883-2839 
Moscow@anateklabs.com 

Accredited by Ecology for parameter analyzed:                  Yes  No 
 
 

Sample # Date  
Analyzed 

Parameter 
Name 

Analytical 
Method 
Number 

Chemical 
Abstract 
Service  
(CAS) 
Number 

Method 
Detection 
Limit 
(MLD) 

Laboratory 
Practical 
Quantitation 
Limit (PQL) 

Concentration 
Detected (ppb 
or ppm) 

 1SOUTH -----  Sample bottle damaged & not analyzed 
 2SOUTH 10/1/04 2,4-D 8151A 94757 .05 ppb 0.1 ppb 51.7 ppb 
 3SOUTH 10/1/04 2,4-D 8151A 94757 .05 ppb 0.1 ppb ND 
 4SOUTH 10/8/04 2,4-D 8151A 94757 .05 ppb 0.1 ppb 25.7 ppb 
 5SOUTH 10/8/04 2,4-D 8151A 94757 .05 ppb 0.1 ppb 4.1 ppb 

 
 
 
Part III – Treatment Results (optional, but recommended) 
 
Did you survey the treated areas after 
treatment? 

Yes 

Date of survey: 10/8/03 
Survey methods Visual assessment from boat in treated areas 
Were the targeted plants dead or dying? Smaller plants yes… Larger plants still at least partially 

green 
How would you rate the treatment 
efficacy? 

??  unclear at this time… will need to check next year  

Secchi disk reading (if taken): 2.0 meters 
Any adverse impacts (algae blooms/fish 
kill)? 

None yet 
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Newman Lake Milfoil - Treatment Areas 2005 

   Approx. 
Location Description Treatment Dimensions Area 

(acres) 
    

EASTSIDE (MAP SE) - 7/25/05  
BL3 Scattered small plant gran 2,4-D- 150/ac 400x300 2.75 

    
E1-E2 and 
Hampton bay 

Numerous small plants gran 2,4-D- 150/ac 1200'x100' + 600x100' 4.15 

    
BL1-BL2 Numerous med. to large plants off 

nuphar 
gran 2,4-D- 150/ac 400'x350' 3.2 

blsptr2/bl3 additional spot treat  gran 2,4-D- 150/ac 2-50'x50' 0.1 
   subtotal east shore 10.2 

SOUTHEAST SHORE (MAP SE) - 7/26/05   
S1-S2 + outlet Numerous large to med. plants gran 2,4-D- 150/ac 1200 x 100' +1/2(500x300) 

+ 600x50 
5.15 

str1 Additonal area of large plants off of 
S! 

gran 2,4-D- 150/ac 200x250 1.1 

   Subtotal South Shore 6.25 
    

SOUTHEAST SHORE (MAP SW) - 7/26/05  
W9-W10 Honeymoon Bay - numerous med 

plants 
gran 2,4-D- 150/ac 400x100+200x150+600x20

0+150x100x1/2+450x100 
5.55 

    
S13-S10 HMBay rd to east of Wicks dock gran 2,4-D- 150/ac 1400'x50' 1.6 
s11,s17,s18 and 
w12 

add'l spot treatments gran 2,4-D- 150/ac 0.2 

   Subtotal SE Shore 7.35 
NORTH & NORTHWEST SHORE (MAP N & NW) 7/26/05 
NW2 Numerous med. Plants off nuphar gran 2,4-D- 150/ac 400'x100' 0.9 

    
N3-N5 Area of numerous med. plants east 

of TC inlet 
gran 2,4-D- 150/ac 400' x 100' +1/2(300x100) 1.25 

   
N4 few small plants in shallow water 

(<3') 
gran 2,4-D- 150/ac 250' x 150' 0.85 

     
N6 Numerous med. Plants just off 

nuphar 
gran 2,4-D- 150/ac 300x50 0.35 

   Subtotal N/NW Shore 3.4 
    

PARK BEACH/SUTTON BAY (MAP W2) - 8/1/05  
WDS6 - W2 Numerous small to med. Plants in 

Sutton Bay 
gran 2,4-D- 150/ac 900' x 100' 2.1 

w8 - w3 Numerous small to med. Plants in 
along beach btw HM and Sutton 
bays 

gran 2,4-D- 150/ac 1900' x 100' 4.4 

   Subtotal 
ParkBeach/SuttonBay 

6.5 

     
PENINSULA/Northeast shore (MAP NW2) - 8/22/05   
NW3-NW22 Scattered sm to med. Plants along gran 2,4-D- 150/ac 1800'x75' 3.1 
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shore west side pen. 
nw4-nw7 numerous small to med plants along 

shore east side pen. 
gran 2,4-D- 150/ac 2000x100' 4.6 

nw9 & nw10 small plants near shore (ne pen.) gran 2,4-D- 150/ac 50x100 + 100x400 1 
ns1-e12 numerous small to med plants along 

northeast shore  
gran 2,4-D- 150/ac 3300x75 + 600x150 7.7 

Bass pt numerous small to med plants along 
shore 

gran 2,4-D- 150/ac 1700'x75' 2.9 

   Subtotal Penin. & NE 
shore 

19.3 

Outlet gate area (Map SE2) 8/23/05   
Cherokee Resort numerous small plants near shore, 2 

+ lg plants off shore 
gran 2,4-D- 150/ac 600x400 + 200X200 6.4 

Sutton Bay Add scattered small plants near shore gran 2,4-D- 150/ac 600x100 1.4 
     
     
   Total Acres Treated 60.8 
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Appendix D: Bottom Barrier Installations Instructions 

 
From WDOE web site  
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Appendix E:  Herbicide labels and MSDS sheets: Navigate®, AquaKleen®, 
DMA*4IVM®, and Triclopyr (Renovate®) 
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Appendix F:  Species controlled with Navigate® and AquaKleen®  
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Appendix G:  Herbicide Residential and Business Notification 

 

Herbicide Application 
Residential and Business Notice 

 
The Waters of Newman Lake will be treated with aquatic herbicide(s) on or near October 20th (weather 
permitting, if weather is a factor the treatment will proceed on the next day when practical).      
 
Attached is a map of the area(s) to receive treatment. 
 
On the day of treatment, notices will be posted at your shoreline if you are in the affected area.  They will 

also be posted at all boat launches within 1.5 miles of the treatment area.   
 

The herbicide that will be used on or near October 20th will be AquaKleen or Dow IVM (active ingredient 
2,4-D).  Both are US EPA and Washington Department of Ecology approved aquatic herbicides.  
 
Please obey the following use restrictions within the marked 
treatment areas:  Do not use treated water for irrigation or agricultural purposes until herbicide levels drop 
below 0.1 ppm . Do not use treated water for domestic purposes until the herbicide levels drop below 0.07 ppm.  
This generally occurs within 72 hours or sooner.   
 
Herbicides to be used, their water restrictions, and the dates and 
locations of treatment(s) scheduled for the remainder of the season 
are: Do not use treated water for irrigation or agricultural purposes until herbicide levels drop below 0.1 ppm . 
Do not use treated water for domestic purposes until the herbicide levels drop below 0.07 ppm.  This generally 
occurs within 72 hours or sooner.  Additional treatments may be made, as necessary, every two weeks after the 
initial treatment within the treatment area(s) until the permit expires.  Shoreline notices will be posted prior to 
any additional needed treatments. 
 
For more information contact Aquatechnex at 360-330-0152 or terry@aquatechnex.com or go to 
www.aquatechnex.com.   
 
This herbicide treatment is regulated under a permit issued by the Department of Ecology Water quality 
Program and administered by the Washington Department of Agriculture.  These herbicides have been 

approved for this purpose by EPA and the State Department of Agriculture. 
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Appendix H:  Posting for Direct Aquatic Application 
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Appendix I :  Newman Lake Newsletter Article, Spring 2003 
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Appendix J: 2003 Draft Preliminary Milfoil Management Plan 

 
DRAFT 

 
Newman Lake Flood Control Zone District 

 
PRELIMINARY AQUATIC VEGETATION MANAGEMENT PLAN 

 
For Control Of Eurasian Watermilfoil In Newman Lake 

 
Background:  In September 2002, we discovered a very young infestation of Eurasian Watermilfoil 
(Myriophyllum spicatum) at the South end of Newman Lake around the outlet gate area (see attached location 
map).  As disappointing as it was to find, it was probably inevitable that at some point we would get it.  It 
spreads easily from even small plant fragments brought in by boats.  Many lakes and rivers in Northeast 
Washington and Idaho panhandle (as well as all over the US) have been fighting Eurasian Milfoil for years, 
including Liberty Lake, Loon Lake, Long Lake, Diamond Lake, Pend Oreille River, Little Spokane river and 
others.  Fortunately we have caught it an early stage of growth and is relatively small thin stand.  The area 
infested is only about 20 acres area and if plants all pushed together probably cover an area less than 2 acres.  
Management and control is much easier especially if we act soon and keep on top of it.      
 
Why is this a Problem:  Eurasian Watermilfoil (Milfoil) is a submersed aquatic plant that has become a problem 
in many of Washington's lakes and rivers. This invasive non-native species is fast growing, and easily spreads 
by plant fragments and root systems.  Because it is not native it seems to have no natural enemies to control its 
growth.  Potential negative impacts include: 
 

1.  Recreational Use of the Lake: Milfoil can eventually produce dense mats that interfere with 
navigation and recreational activities such as boating, swimming, fishing, and water-skiing.  Although so far in 
Newman Lake we have only seen the milfoil growing in about 3 feet of water, it can grow at depths of up to 30 
feet and reach the surface when growing in depths of up to 15 feet.  For a shallow lake like Newman this could 
be significant portion of the lake though visibility may limit its spread.   

2.  Aquatic Habitat:  Milfoil also adversely impacts aquatic ecosystems by forming dense fast growing 
canopies that often shade out native vegetation.  It’s mono-specific stands provide poor habitat and food for 
waterfowl, fish, and other wildlife.  

3.  Water Quality:  With its fast thick growth Milfoil can also significantly increase the decomposing 
biomass at the end of the growing season and therefore increase the internal loading of nutrients to the water 
and decreasing water quality.  Since Newman Lake already has an excess nutrient problem, this could be special 
concern.   
 
Goals of Control Program:  Because of these potentially serious impacts of Milfoil in Newman Lake, the 
Newman Lake Flood Control Zone District (NLFCZD) is trying to act quickly to implement a control plan.  
Eradication is rarely successful. Our goal at this time is to: 
 

6. Contain milfoil to the existing infested areas outlet area and hopefully reduce the plants in this area.   
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7. Minimize any negative environmental impacts of the control methods 
8. Minimize costs of control to the State and the Newman Lake Homeowner. 

 
Management:  Based on the experience of other lakes, effective and affordable 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.   
 

Survey:  Plans now include surveying the entire lakeshore by boat and/or foot in late May as we did last 
fall.   We will be locating and mapping plans and infested areas with GPS.  Identification before infestations 
have spread will reduce control costs.  We will monitor trouble some areas routinely with full follow up surveys 
in spring and fall.   

 
Control options:  Various methods have been used with varying degrees of success in other lakes and 

water bodies. A summary of these options is below 
 
Diver hand pulling: During hand pulling, milfoil plants are manually removed from the lake bottom, 

with care taken to remove the entire root crown and to not create fragments. In deeper water, divers are usually 
needed to reach the plants.  Cost effective in small areas of light infestation and /or early or follow-up control. 

  
Chemical herbicides:  Of those permitted and effective against milfoil 2,4D is the most selective for 

milfoil, easiest to use in a limited area (granular application) and also most cost effective and least 
environmental impact.  Complete decomposition of 2,4D in water is usually about 3 weeks (but can be as short 
as 1 week). 

 
Bottom barriers Bottom barriers are semi-permanent materials that are laid over the top of milfoil beds 

and are analogous to using landscape fabric to suppress the growth of weeds in yards.  They are difficult to 
anchor for very long and also block native vegetation, which can help control milfoil spread. Can be considered 
in the future for small limited areas around docks. 

 
 Mechanical harvesting:  Harvesting is a way to mechanically remove milfoil in order to provide open 

areas of water for recreational activities and navigation. Harvesting immediately removes surfacing milfoil 
mats, but since the cut plants grow back (sometimes within weeks), the same area may need to be harvested 
twice or more per growing season.  Using in early infestations of Milfoil this method usually does more harm 
than good as it spreads plant fragments.  

  
No Action:  This is always an option but not recommend as potential severe impacts and high future 

costs. 
 
Recommendations:  The most effective in Newman Lake at this time seems to be treatment with 2,4D, a 
selective herbicide proven very effective against milfoil with out impacting native aquatic vegetation.  Then 
following up with diver hand pulling which is most effective with small infestations and isolated plants.  This is 
based on advice from Department of Ecology and Br. Barry Moore (who has had extensive experience 
controlling milfoil at Liberty Lake).   
 
Herbicide Application Procedures/Schedule:  We are tentatively looking at scheduling the first 2,4D treatment 
for late June this year.  We will be contracting with a State licensed applicator who will obtain permits under 
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State Dept. Of Agriculture’s NPDES permit.  All residences and businesses within ¼ mile will be notified 10-21 
days prior to application.  All permit and label conditions will be followed including notification to and 
restrictions of irrigation and drinking water users with in or near treatment area.  If necessary we will be 
providing water supplies at no cost during the restricted period to those with impacted intakes and with no 
alternative supply.  We will also be performing follow-up testing of herbicide levels to determine when 
herbicide levels have dissipated. 
 
 
Education and Identification:  We can use your help in preventing and identifying any further spread of this 
noxious aquatic weed.  
 

1. Please remove any plant fragments from your boat before launching in Newman Lake.  Be 
especially careful around props and intakes where they snag and hide easily.  

2. Volunteer to help us with our weekend education efforts at the public boat launch.   
3. Monitor your beach:  Keep your eyes open for any new infestations in your area.  Eurasian 

watermilfoil is a submersed perennial plant with finely dissected feather-like leaves. The leaves are 
arranged in whorls of 4 around the stem at each node. Each Eurasian water milfoil leaf generally has 12 
or more leaflet pairs. Until you’ve seen a few, it can be easy to confuse this with other native plants.  If 
you think you may have spotted a milfoil plant, contact me (see contact info below) and I’ll come out 
and take a look.   Do not try to remove the plants yourself!  If not careful you can spread more with 
improper removal. 

 
Cost:  Since we’ve caught it early, control costs will hopefully stay manageable.   2,4D treatments can cost 
$400-$600/acre of treated area.   Surveying and hand pulling efforts currently cost Liberty Lake about $3,000 
annually.  Fortunately the Newman Lake Flood Control Zone District has received a $50,000 grant from Dept. 
of Ecology to manage Eurasian Water Milfoil growth over the next 3 years.  We are required to provide only a 
12.5% ($7,143) match from our District funds this will be in the form of staff time and volunteer time.  At least 
for now we see only a small roughly $2,000/year impact to the annual District Budget or on the order of 1-2% 
increase in District assessments ($5-10/ year for an average homeowner paying $500/year assessment). 
 
To Learn More:  If your interested in learning more about aquatic weeds and Eurasian Milfoil, the best place to 
start is the Department of Ecology’s web site for Lakes and aquatic plants at 
http://www.ecy.wa.gov/programs/wq/links/plants.html.  
 
NLFCZD Contact:  Marianne Barrentine, Spokane County Division of Engineering and Roads, 1026 W 
Broadway, Spokane WA 99260, phone 509-477-7443, fax 509-477-7478, email: 
mbarrentine@spokanecounty.org. 
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Appendix K :  Newman Lake Water Rights List 

 
From Water Rights Tracking System Report, Washington State Department of Ecology, 5/26/2005 
 

File # Cert # Person Stat Doc Purpose Qi UO
M 

TRS 

S3-164128CL   CHURCHILL WILLIAM H A Claim L DG  CFS 26.0N 45.0E 10 
S3-160275CL   OTIS PHILIP A Claim S IR,DG  CFS 26.0N 45.0E 03 
S3-160629CL   INGHAM JOSEPH W JR A Claim L DG  CFS 26.0N 45.0E 03 
S3-161250CL   ROBEY GEORGE E SR A Claim L IR,DG  CFS 26.0N 45.0E 03 
S3-157959CL   HELLNER ALLEN E A Claim S DG  CFS 26.0N 45.0E 03 
S3-156264CL   WILLIAMS D D A Claim L DG  CFS 26.0N 45.0E 10 
S3-155373CL   WALTER MARY M A Claim L IR,DG  CFS 26.0N 45.0E 10 
S3-155375CL   WALTER MARY M A Claim L DG  CFS 26.0N 45.0E 10 
S3-155943CL   TORTORELLI SAM R A Claim L IR,DG  CFS 26.0N 45.0E 03 
S3-155944CL   TORTORELLI SAM R A Claim L IR,DG  CFS 26.0N 45.0E 10 
S3-153213CL   WARNER ROBERT J A Claim L DG  CFS 27.0N 45.0E 34 
S3-152400CL   WALTER MARY A Claim L No ID  CFS 26.0N 45.0E 10 
S3-149282CL   GARDNER JOHN R A Claim S DG  CFS 26.0N 45.0E 03 
S3-147234CL   BOYKIN IRENE V A Claim S IR,DG  CFS 26.0N 45.0E 03 
S3-146113CL   MC CLELLAND TOM L A Claim S DG  CFS 26.0N 45.0E 10 
S3-139757CL   KUHNS JAMES F A Claim L DG  CFS 26.0N 45.0E 03 
S3-138242CL   CHASE JAMES S A Claim L DG  CFS 26.0N 45.0E 10 
S3-136500CL   OLSEN ROBERT F A Claim L IR,DG  CFS 26.0N 45.0E 03 
S3-136501CL   OLSEN MARTHA M A Claim L IR,DG  CFS 26.0N 45.0E 03 
S3-135039CL   INGHAM JOSEPH W JR A Claim L DG  CFS 26.0N 45.0E 03 
S3-134273CL   WILLIAM EDWIN E A Claim L DG  CFS 26.0N 45.0E 04 
S3-132962CL   MORRISON LILLIAN B A Claim S DG  CFS 26.0N 45.0E 03 
S3-130810CL   ERICSON JUNE R A Claim L DG  CFS 26.0N 45.0E 03 
S3-124392CL   PHILLIPSON JOHN L A Claim L DG  CFS 26.0N 45.0E 10 
S3-122453CL   ZEUTSCHEL ALAN H A Claim L DG  CFS 26.0N 45.0E 03 
S3-121575CL   STOUGH JEAN R A Claim L DG  CFS 26.0N 45.0E 03 
S3-117883CL   HUBBELL GERALD L A Claim L IR  CFS 26.0N 45.0E 03 
S3-116395CL   BROOKS GILBERT L A Claim L IR,DG  CFS 26.0N 45.0E 10 
S3-116485CL   SHILL ROBERT M A Claim L DG  CFS 26.0N 45.0E 10 
S3-113105CL   HANCOX DAISEY D A Claim L DG  CFS 26.0N 45.0E 03 
S3-113159CL   SEMB JOHN A Claim L DG  CFS 26.0N 45.0E 04 
S3-113262CL   STEELE JOHN E A Claim L DG  CFS 26.0N 45.0E 03 
S3-111385CL   NICKELL S A Claim L DG  CFS 26.0N 45.0E 10 
S3-107639CL   ENGLESBY GEORGIA M A Claim S DG  CFS 26.0N 45.0E 10 
S3-107657CL   SMITH B RUSSELL A Claim S IR,DG  CFS 26.0N 45.0E 03 
S3-105443CL   CARNEY JANE E A Claim S DG  CFS 26.0N 45.0E 03 
S3-099510CL   MORRISON GLENN A Claim S IR,DG  CFS 26.0N 45.0E 10 
S3-099685CL   DAVIS ORVIN L A Claim S DG  CFS 26.0N 45.0E 10 
S3-099711CL   DAVIS ORVIN L A Claim S DG  CFS 26.0N 45.0E 10 
S3-098495CL   LUTHER CHESTER F A Claim L DG  CFS 26.0N 45.0E 03 
S3-098932CL   HALVERSON DONALD D A Claim L IR  CFS 26.0N 45.0E 03 
S3-098933CL   HALVERSON DONALD D A Claim L DG  CFS 26.0N 45.0E 03 
S3-097103CL   KORUS GIDEON A Claim L DG  CFS 26.0N 45.0E 04 
S3-092493CL   PETERSON ARTHUR W A Claim S DG  CFS 26.0N 45.0E 03 
S3-092730CL   GUENZEL KARL F A Claim S DG  CFS 26.0N 45.0E 10 
S3-092792CL   PORTA A P A Claim S DG  CFS 26.0N 45.0E 02 
S3-088927CL   WILLIAMS NORMAN MRS. A Claim S DG  CFS 26.0N 45.0E 10 
S3-084554CL   PHIPPS JR. HARVE H. A Claim S DG  CFS 26.0N 45.0E 03 
S3-083008CL   ORTH JR. GEORGE E. A Claim S DG  CFS 26.0N 45.0E 03 
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S3-082017CL   DAY DARRELL L. A Claim S DG  CFS 26.0N 45.0E 02 
S3-080846CL   GOTTSCHALK LEONARD A Claim L DG  CFS 26.0N 45.0E 03 
S3-079091CL   GEYER ROBERT O. A Claim L DG  CFS 26.0N 45.0E 03 
S3-079517CL   HARPEL JR. WILLIAM B. A Claim L DG  CFS 26.0N 45.0E 03 
S3-077839CL   OSBORNE ALLEN R. A Claim S DG  CFS 26.0N 45.0E 03 
S3-077017CL   GUENZEL CARL F. A Claim S DG  CFS 26.0N 45.0E 10 
S3-075579CL   SCHROEDER ERVIN B A Claim S DG  CFS 26.0N 45.0E 10 
S3-074522CL   HENNESSEY CHARLES E JR A Claim L ST,DG  CFS 26.0N 45.0E 10 
S3-072455CL   LITTLE MORRIS B. A Claim S No ID  CFS 26.0N 45.0E 03 
S3-072842CL   MUFFETT R. P. A Claim S DG  CFS 26.0N 45.0E 03 
S3-068108CL   O'DONNELL BRIAN E. A Claim L DG  CFS 26.0N 45.0E 02 
S3-063471CL   JONES GWILYM A. A Claim L DG  CFS 26.0N 45.0E 04 
S3-064316CL   CRAVENS HUGH C. A Claim S DG  CFS 26.0N 45.0E 10 
S3-064494CL   MCKAY RICHARD A Claim S DG  CFS 26.0N 45.0E 03 
S3-062937CL   CHEROKEE ADDITION A Claim S DG  CFS 26.0N 45.0E 11 
S3-055702CL   NAASZ DENNIS W. A Claim L DG  CFS 26.0N 45.0E 04 
S3-054997CL   KLUNDT DARRELL W. A Claim S DG  CFS 26.0N 45.0E 03 
S3-050673CL   GREEN WARNER A Claim S DG  CFS 26.0N 45.0E 04 
S3-047428CL   MCDOWELL BOYD H. A Claim S DG  CFS 26.0N 45.0E 10 
S3-046497CL   SWANSON BYRON L. A Claim L DG  CFS 26.0N 45.0E 10 
S3-046937CL   KENNEY PATRICK L. A Claim L DG  CFS 26.0N 45.0E 03 
S3-044643CL   DENNIE HAROLD R. A Claim S DG  CFS 26.0N 45.0E 03 
S3-044878CL   JANSEN LEONARD F. A Claim S DG  CFS 26.0N 45.0E 03 
S3-043381CL   BUNNELL FRANCES C. A Claim S DG  CFS 26.0N 45.0E 03 
S3-043042CL   MCCRACKEN LESTER C. A Claim S DG  CFS 26.0N 45.0E 03 
S3-041660CL   THOMPSON DONALD H. A Claim S DG  CFS 26.0N 45.0E 03 
S3-041943CL   CARBON CARL JR. A Claim L DG  CFS 26.0N 45.0E 10 
S3-042003CL   SCHAEFER LESTER R. A Claim L DG  CFS 26.0N 45.0E 10 
S3-040275CL   SHIELDS JEAN R. A Claim S DG  CFS 26.0N 45.0E 03 
S3-040689CL   MONNEY PAUL B. A Claim S DG  CFS 26.0N 45.0E 03 
S3-033953CL   BARRETT FORD S. A Claim L DG  CFS 26.0N 45.0E 03 
S3-034776CL   HOBBS CORLEY A Claim S DG  CFS 26.0N 45.0E 03 
S3-033466CL   PETERSON EDWIN J. A Claim S DG  CFS 27.0N 45.0E 34 
S3-033496CL   TRAPP MARVIN A. A Claim S DG  CFS 26.0N 45.0E 10 
S3-033562CL   PRINCE JOHN E A Claim S DG  CFS 26.0N 45.0E 03 
S3-033918CL   MATSCH FRED A. A Claim S DG  CFS 26.0N 45.0E 03 
S3-032333CL   ST. PHILIP'S VILLA INC. A Claim S DG  CFS 26.0N 45.0E 03 
S3-015924CL   PATTEN H. LESLIE A Claim L DG  CFS 26.0N 45.0E 03 
S3-016092CL   CODDINGTON ROBERT W. A Claim L DG  CFS 26.0N 45.0E 03 
S3-016910CL   AINSWORTH RUFUS S. A Claim L DG  CFS 26.0N 45.0E 10 
S3-013452CL   JACKSON LOREN E. A Claim L DG  CFS 26.0N 45.0E 03 
S3-008471CL   HEYLMAN WARREN C. A Claim L IR  CFS 26.0N 45.0E 04 
S3-004634CL   FRITZ WILBERT A Claim L DG  CFS 26.0N 45.0E 10 
S3-001866CL   AMDAHL KARL E. A Claim L DG  CFS 26.0N 45.0E 03 
S3-*11782CWRIS 5853 CLARK BRUCE A Cert IR 1 CFS 26.0N 45.0E 04 
S3-20275CWRIS   WHIPPLE R CECIL A Cert DS 0.01 CFS 26.0N 45.0E 03 
S3-20325CWRIS   ALLEN/REDFIELD A Cert DM 0.02 CFS 26.0N 45.0E 03 
S3-20430CWRIS   PATTEN H LESLIE A Cert DS 0.01 CFS 26.0N 45.0E 03 
S3-20794CWRIS   VIGIL JERALD D A Cert DS 0.01 CFS 26.0N 45.0E 02 
S3-21029CWRIS   DOBLER MAX L A Cert DS 0.02 CFS 26.0N 45.0E 10 
S3-21101CWRIS   FREY BARRY E A Cert DS 0.02 CFS 26.0N 45.0E 10 
S3-21368CWRIS   SKINNER EUGENE A Cert DS 0.01 CFS 26.0N 45.0E 03 
S3-21565CWRIS   SEVERANCE TOM ET UX A Cert IR 0.02 CFS 26.0N 45.0E 10 
S3-21633CWRIS   BIEKER FRANK J A Cert DS 0.01 CFS 26.0N 45.0E 03 
S3-21657CWRIS   THOMASON O V ET AL A Cert DS 0.02 CFS 26.0N 45.0E 10 
S3-21730CWRIS   HINKLE ALMA M A Cert DS 0.02 CFS 26.0N 45.0E 03 
S3-21804CWRIS   SANTORA CEASAR A A Cert DS 0.01 CFS 26.0N 45.0E 10 
S3-21874CWRIS   CARBON CARL JR A Cert DS 0.01 CFS 26.0N 45.0E 10 
S3-22131CWRIS   OWES ROBT ET UX A Cert DS 0.01 CFS 26.0N 45.0E 03 
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S3-22006CWRIS   GUARISCO J F A Cert DS 0.01 CFS 26.0N 45.0E 03 
S3-22037CWRIS   DOW PATRICK A A Cert DS 0.01 CFS 26.0N 45.0E 10 
S3-22295CWRIS   KRELL JUDITH M A Cert DS 0.01 CFS 26.0N 45.0E 03 
S3-22472CWRIS   ERICKSON MILDRED L A Cert DS 0.02 CFS 26.0N 45.0E 04 
S3-22419CWRIS   St Joseph Childrens Home A Cert DM 0.02 CFS 26.0N 45.0E 03 
S3-22446CWRIS   HOYUM ALTON ET UX A Cert DS 0.02 CFS 26.0N 45.0E 10 
S3-22910CWRIS   NAUDITT W E ET UX A Cert DS 0.02 CFS 26.0N 45.0E 03 
S3-22931CWRIS   O'DONNELL BRIAN A Cert IR 0.07 CFS 26.0N 45.0E 02 
S3-22976CWRIS   MARTIN GERALD H A Cert DS 0.02 CFS 26.0N 45.0E 03 
S3-23108CWRIS   DASCHBACH WILLIAM A Cert DS 0.02 CFS 26.0N 45.0E 03 
S3-23117CWRIS   MEWHINNEY HOWARD A Cert DS 0.02 CFS 26.0N 45.0E 04 
S3-23139CWRIS   JOHNSON ERNEST J A Cert DS 0.02 CFS 26.0N 45.0E 03 
S3-23144CWRIS   TAYLOR HAROLD L A Cert DS 0.01 CFS 26.0N 45.0E 03 
S3-23165CWRIS   GREEN WARNER A Cert DS 0.02 CFS 26.0N 45.0E 04 
S3-23188CWRIS   FROST WILLIAM W A Cert DS 0.02 CFS 26.0N 45.0E 04 
S3-23319CWRIS   WILLIAMS NORMAN A Cert DS 0.02 CFS 26.0N 45.0E 10 
S3-23295CWRIS   GUENZEL KARL F A Cert DS 0.02 CFS 26.0N 45.0E 10 
S3-23297CWRIS   HOWSER VIRGINIA S A Cert DM 0.02 CFS 26.0N 45.0E 03 
S3-23311CWRIS   SHIELDS ALBERT C A Cert IR 0.02 CFS 26.0N 45.0E 10 
S3-23316CWRIS   BUTLER ALFRED B A Cert DS 0.01 CFS 26.0N 45.0E 03 
S3-23325C   Ladyman Brian A Cert DS 0.02 CFS 26.0N 45.0E 10 
S3-23341CWRIS   NICKELL/LONGMEIER A Cert DS 0.02 CFS 26.0N 45.0E 10 
S3-24121CWRIS   MENGERT NANCY A A Cert DS 0.01 CFS 26.0N 45.0E 03 
S3-23357CWRIS   GUENZEL CARL F A Cert DS 0.02 CFS 26.0N 45.0E 10 
S3-23362CWRIS   SILVEY RICHARD ET UX A Cert DS 0.02 CFS 26.0N 45.0E 10 
S3-23417CWRIS   ELMS JAMES R A Cert DS 0.01 CFS 26.0N 45.0E 03 
S3-23424CWRIS   PHILLIPS EARL L A Cert DM 0.04 CFS 26.0N 45.0E 11 
S3-23426CWRIS   NILSON JUNE P A Cert DS 0.02 CFS 26.0N 45.0E 03 
S3-23434CWRIS   HURST CHARLES I A Cert IR 0.01 CFS 26.0N 45.0E 04 
S3-23443CWRIS   JONES EDWIN L A Cert DS 0.02 CFS 26.0N 45.0E 03 
S3-23460CWRIS   DRINKARD JOHN D A Cert DS 0.01 CFS 26.0N 45.0E 04 
S3-23483CWRIS   HENDERSON J R A Cert DS 0.01 CFS 26.0N 45.0E 10 
S3-23532CWRIS   HENDERSON J R A Cert DS 0.01 CFS 26.0N 45.0E 10 
S3-23667CWRIS   CARNEY JANE E A Cert DS 0.01 CFS 26.0N 45.0E 03 
S3-23922CWRIS   DAVIS ORVIN L ET AL A Cert DS 0.01 CFS 26.0N 45.0E 10 
S3-23923CWRIS   DAVIS ORVIN L ET AL A Cert DS 0.01 CFS 26.0N 45.0E 10 
S3-23581CWRIS   EWING WANDA M A Cert DM 0.02 CFS 26.0N 45.0E 03 
S3-23586CWRIS   HOOPER JOHN A Cert DS 0.02 CFS 26.0N 45.0E 10 
S3-23969CWRIS   SMITH B RUSSELL A Cert DS 0.01 CFS 26.0N 45.0E 03 
S3-23672CWRIS   HAYDEN FLOYD N SR A Cert DS 0.02 CFS 26.0N 45.0E 10 
S3-23705CWRIS   MCMULLIN CLYDE A Cert DM 0.05 CFS 26.0N 45.0E 02 
S3-24209CWRIS   STANDIFORD JAMES F A Cert DS 0.01 CFS 26.0N 45.0E 10 
S3-23739CWRIS   ERICSON/CASTLE A Cert DM 0.02 CFS 26.0N 45.0E 03 
S3-23761CWRIS   MOORE JACK D A Cert DS 0.01 CFS 26.0N 45.0E 04 
S3-23770CWRIS   MCKAY RICHARD A Cert DS 0.02 CFS 26.0N 45.0E 03 
S3-23782CWRIS   PHILLIPS L P A Cert DS 0.02 CFS 26.0N 45.0E 10 
S3-23837CWRIS   HANNANT STANLEY A A Cert IR 0.02 CFS 26.0N 45.0E 09 
S3-23842CWRIS   SEYMOUR JOHN ET UX A Cert DS 0.01 CFS 26.0N 45.0E 03 
S3-23995CWRIS   STEELE J E & M K A Cert DS 0.01 CFS 26.0N 45.0E 03 
S3-24020CWRIS   HARMON RICHARD J A Cert DS 0.01 CFS 26.0N 45.0E 03 
S3-24025CWRIS   CUNNINGHAM W ET UX A Cert DS 0.01 CFS 26.0N 45.0E 03 
S3-23940CWRIS   MCCLELLAND TOM L A Cert DS 0.01 CFS 26.0N 45.0E 10 
S3-23970CWRIS   ENGLESBY GEORGIA M A Cert DS 0.01 CFS 26.0N 45.0E 10 
S3-24259CWRIS   MCCARTNEY CHARLES A A Cert DM 0.02 CFS 26.0N 45.0E 03 
S3-24268CWRIS   SCOTT CASEY CARL A Cert DS 0.01 CFS 26.0N 45.0E 03 
S3-24833CWRIS   JONES ROBERT C JR A Cert DS 0.01 CFS 26.0N 45.0E 03 
S3-25237CWRIS   FRIESEN ALLAN R A Cert DS 0.01 CFS 26.0N 45.0E 03 
S3-25574CWRIS   KORZYK MICHAEL A Cert DS 0.02 CFS 26.0N 45.0E 03 
S3-26032CWRIS   BLOOM CHARLES J A Cert DS 0.02 CFS 26.0N 45.0E 10 
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S3-26076CWRIS   RAINVILLE R D ET UX A Cert DS 0.02 CFS 26.0N 45.0E 03 
S3-26169CWRIS   VANMATRE JAMES C A Cert DS 0.01 CFS 26.0N 45.0E 10 
S3-26201CWRIS   HARMON RICHARD J A Cert DS 0.02 CFS 26.0N 45.0E 03 
S3-26332CWRIS   BURLEY LORNE ET UX A Cert DS 0.02 CFS 26.0N 45.0E 03 
S3-26377CWRIS   PATTEN H L ET UX A Cert DS 0.02 CFS 26.0N 45.0E 03 
S3-27606CWRIS   RABE RICHARD D A Cert DS 0.02 CFS 26.0N 45.0E 10 
S3-28326CWRIS   PIERCE GEORGE ETAL A Cert DS 0.02 CFS 26.0N 45.0E 03 
S3-28393   Twin Cedars Condo 

Association 
A Cert FR,DM 0.51 CFS 26.0N 45.0E 04 

S3-28462CWRIS   SJOSTROM J T A Cert DS 0.01 CFS 26.0N 45.0E 03 
S3-28929CWRIS   POWELL PATRICIA A Cert DM 0.04 CFS 26.0N 45.0E 02 
S3-29762   Ferner Rose A NewApp IR,DS 0.02 CFS 26.0N 45.0E 10 
S3-30234   Dow Glen A NewApp DS 0.01 CFS 26.0N 45.0E 03 
S3-30292   Aldworth William A NewApp DS 0.02 CFS 26.0N 45.0E 03 
TOTAL 
RECORDS:  

181        
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