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Introduction 
Angle Lake is an urban lake located in the City of 
SeaTac (City), King County, Washington. Single family 
homes occupy a majority of the shoreline. The City 
maintains the 10-acre Angle Lake Park on 371 feet of 
the western shoreline that includes a public swimming 
beach, boat launch, fishing pier, picnic areas, and a 
nature trail in an undeveloped vegetated area located 
south of the boat launch. Angle Lake is an important 
recreational and aesthetic resource for residents living 
along its shorelines, community members from the 
surrounding area, and the public. The lake offers many 
beneficial uses, which include the following: 

● Swimming 
● Recreational boating, kayaking, and paddling 
● Fishing 
● Aesthetics and bird watching 

In an effort to maintain the health of the aquatic plant community and Angle Lake, the City applied for 
and was awarded a grant through Ecology’s Aquatic Invasive Plant Management Grants Program (Grant 
No. WQAIP-2025-SeaPWD-00094). The grant requires the recipients to complete an integrated planning 
document that identifies water body problems and evaluates cost-effective alternatives for managing 
aquatic invasive plant species (Ecology 2025a). The City contracted with Herrera Environmental 
Consultants, Inc. (Herrera) in 2025 to conduct a survey of aquatic plants in Angle Lake and prepare this 
Integrated Aquatic Vegetation Management Plan (IAVMP) as the integrated planning document required 
by the grant. Herrera conducted the survey in August of 2025 and began preparing the IAVMP 
thereafter. To guide IAVMP preparation, the City formed a Stakeholder Committee made up of lake 
residents and representatives of the City, the Washington State Department of Ecology (Ecology), and 
the Washington State Department of Fish and Wildlife (WDFW). 

Aquatic noxious weeds are nonnative plants classified by King County and the Washington State Noxious 
Weed Board that are particularly invasive in shoreline areas or open water. The natural competitors that 
would typically keep the growth of these species in check in their native ecosystems are not present in 
western Washington. Without these competitors, noxious weeds grow widely and aggressively. These 
plants negatively impact ecological processes, recreation, and business activities. 
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Fortunately, the aquatic plant community in Angle Lake is almost exclusively native species, apart from 
fragrant waterlily. The Stakeholder Committee identified areas in which native species, such as common 
waternymph (Najas guadalupensis) and floating-leaf pondweed (Potamogeton natans), grow to sufficient 
height and density that they disrupt beneficial uses of the lake. In these areas, native aquatic plants may 
be referred to as nuisance aquatic plants. Proper management of these aquatic plants in Angle Lake is an 
important step in ensuring the continuation of beneficial uses on the lake. 

This IAVMP is intended to serve as a resource for the City, the lake residents, and the community of 
Angle Lake users. It includes an evaluation of plant management strategies, a recommended plant 
management scenario, and plans for future monitoring and adaptive management. 
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Problem Statement 
Dense growth of fragrant waterlily and native aquatic plants interfere with beneficial uses in some areas 
of Angle Lake during the summer. Beneficial uses are primarily impacted by the fragrant waterlily, which 
grows along 700 feet of the western shoreline south of the boat launch and in some small patches 
adjacent to homeowner docks on the southwestern and northwestern shorelines of the lake. Nuisance 
native plant species also impact swimming and boating in some small areas adjacent to residential 
properties on the lake. Problems created by the presence of noxious weeds and nuisance native plants 
fall into three categories—environmental, recreational, and economic—with significant overlap between 
categories. 

Invasive aquatic weed cover at Angle Lake is low. However, increase in cover can produce environmental 
problems including the following: 

● Negative impact on fish habitat, by limiting the ability of fish to move around the lake freely in areas 
of dense vegetation and stunting fish growth 

● Increased levels of algae from nutrients released by plant decay 

● Water quality impacts from low dissolved oxygen under plant canopies and high temperature from 
reduced water circulation 

Recreational problems include the following: 

● Dense plant growth that inhibits swimming and paddle sports (paddleboarding, canoeing, and 
kayaking) by increasing risk during these activities due to the possibility of entanglement, and 
discourages water users 

● Dense plant growth that regularly gets caught in propellers, inhibiting the use of motorboats in the 
lake 

● Fishing lines that tangle with plants, leading to filamentous fishing line and lures in the lake 

● Health risks of toxic blue-green algae scum that accumulates on dense and decaying plants 

● Aesthetic impacts: 

o Plant accumulation and decay 

o Water clarity issues 

Economic impacts include the following: 

● Reduction of recreational uses and associated reduction in perceived quality of life 

● Property value impacts 

● Cost of management efforts 
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Public Involvement 
A Stakeholder Committee was formed as a mechanism to acquire input from interested lake residents, 
City staff, and agency representatives in the creation of the IAVMP. A preliminary draft IAVMP was 
created by Herrera with feedback from a kickoff meeting with the Stakeholder Committee on 
November 7, 2025. The draft IAVMP was prepared for public review based on comments by the 
committee on the preliminary draft discussed at a second meeting on March 6, 2026. The Stakeholder 
Committee and Herrera includes the following members: 

● Stakeholder Committee: 

o Lake residents: Jill Carol, Jonathan Standridge, Jim Todd, Susan Knox, Nancy Erickson, Bob 
Swarner, Rick Butler, Debbie Hunting, and Tani-Rae Standridge 

o City staff: Dan Smith, Jonica Strongman, Zack Shields, and Elby Jones 

o Agency representatives: Justin Spinelli (WDFW), Stewart Reinbold (WDFW), Julian Douglas 
(WDFW), Wes Glisson (Ecology), and Joseph Teresi (Ecology) 

● Herrera: Nick Bartish, Rob Zisette, and Eliza Spear 

Stakeholder Committee meeting presentations summarizing the topics discussed in each meeting are 
presented in Appendix A.  

In addition to the two Steering Committee meetings, the City organized one public meeting on April 6, 
2026. The meeting was open to all lake residents and users. City members notified the general public of 
SeaTac via their website and delivered information about the public meeting to lake residents via mail. 
Herrera presented a summarized version of the information in this IAVMP during the meeting, with a 
focus on existing lake conditions, management options, and best practices for the preventing the spread 
of invasive species between waterbodies. Herrera and the City staff members answered questions from 
the public about the IAVMP. The Stakeholder Committee may continue in the future to help guide public 
education and aquatic plant management activities. 
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Plant Management Goals 
The aquatic plant management goals for Angle Lake are as follows: 

● Control regulated noxious weeds and nuisance native aquatic plants. 

● Reduce impacts to beneficial uses, including swimming, boating, fishing, and paddlers. 

● Maintain a healthy environment for fish and other wildlife. 

Management priorities include the following: 

● Control of aquatic noxious weeds 

● Early detection of new noxious weed species 

Management goals include the following: 

● Reduce impacts on boating and fishing: 

o Reduce plant growth to the water surface. 

o Reduce plants catching on paddles, rudders, propellers, and fishing line. 

● Provide clear, clean water for swimmers: 

o Reduce plants along certain docks and swimming areas. 

● Maintain a healthy environment for wildlife: 

o Manage plants using methods anticipated to create conditions for appropriate dissolved oxygen 
levels and water temperatures. 
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Water Body Characteristics 

Watershed and Physical Characteristics 
Angle Lake is a freshwater lake located in the City of SeaTac (Figure 1). Single-family homes occupy a 
majority of the 2.1-mile shoreline. A portion of the western end of the lake is owned by the City and 
contains Angle Lake Park, which is a public park with a swimming beach, boat launch, picnic areas, and 
nature trails in a separate undeveloped property on the western shoreline. At the time of publication of 
this IAVMP, the boat launch is closed to the public for maintenance. 

Angle Lake is 102 acres with a maximum depth of 52 feet and a mean depth of 25 feet (King County 
2025a, Ecology 1976) (Figure 2). Water enters Angle Lake through groundwater seepage, direct 
precipitation, and stormwater runoff from impervious surfaces along developed portions of the shoreline. 
There are no streams draining to the lake, and there is no surface outlet draining from the lake. Angle 
Lake was formed by the Vashon glacier. Angle Lake is within Water Resource Inventory Area 9 (WRIA 9), 
or the Duwamish-Green Watershed. WRIA 9 is 482 square miles (see Figure 1). Angle Lake is within the 
Green River subbasin of WRIA 9 but the lake does not drain directly to the Green River. The lake 
watershed is 0.7 square mile (478 acres), or four times the lake area (see Figure 1). WRIA 9 has one major 
river; the Green River, which becomes the Duwamish River as it approaches the Puget Sound (Ecology 
2022).  

Water Quality 
King County and local volunteers routinely monitored the water quality of Angle Lake, annually since 
1997. Water temperature data were collected weekly at Angle Lake from 2005 to 2020. Temperatures 
generally range from 4 degrees Celsius during the winter months, to 25 degrees Celsius at the height of 
summer (King County 2025b).  

Routine water quality monitoring includes measurement of the three trophic state parameters: 
chlorophyll-a, which is a measure of algae biomass; total phosphorus, which is the most limiting nutrient 
for algae growth; and Secchi depth, which is a measure of water clarity and is affected by the amount of 
algae. Summer mean values for these three parameters are used to calculate a separate trophic state 
index (TSI) for each parameter and year to determine if a lake is eutrophic (highly productive), 
mesotrophic (moderately productive), or oligotrophic (low productivity). 
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Source: King County 2025a, Ecology 1976 

Figure 2. Angle Lake Bathymetry Map from Survey on January 1, 1949. 
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Figure 3 is taken from King County’s small lakes page (King County 2025a) and shows the TSI for each 
parameter from 1997 through 2025. Angle Lake is classified as oligotrophic (low algae and phosphorus) 
based on the low average concentrations of chlorophyll-a, which have fluctuated somewhat but have 
remained oligotrophic since 2008. Oligotrophic lakes are generally clear and experience less algal blooms 
than lakes with high nutrient concentrations. Chlorophyll-a and total nitrogen levels (often associated 
with excess of nutrients) in Angle Lake have decreased over time, while Secchi depths have increased, 
which would indicate that water quality at Angle Lake is improving (King County 2025a). Total 
phosphorus has not exhibited a temporal trend. 

 
Figure 3. Angle Lake Trophic State Index, 1997–2025. 

Toxic algae blooms have not been sampled or reported by Ecology’s Freshwater Algae Bloom 
Monitoring Program (Ecology 2025c). Angle Lake has not been routinely tested for toxic algae, because 
blooms are not commonly observed at the lake.  

For the past few years, Angle Lake’s swimming beach has been tested weekly by King County for fecal 
bacteria (E.coli) (King County 2026). The beach was closed for swimming due to elevated levels of E. coli 
on July 8, 2025. When E.coli criteria are exceeded (i.e., 30-day geometric mean exceeds 
100 organisms/100 mL, or 2 or more samples exceed 320 organisms/100 mL in a 30-day period), the 
County posts “Warning” signs to not swim, not drink the water, and keep pets away. 
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Beneficial Uses and Identified Problems 
The project area provides numerous beneficial uses to humans and wildlife, including the following: 

● Recreational Use: Boating, fishing, swimming and aesthetic and wildlife observation 

● Wildlife Use: Waterfowl, fish, and other aquatic organisms 

Beneficial uses are impacted by excessive aquatic plant growth, including the following three types of 
problems identified by the Steering Committee: 

● Environmental: 

o Negative impact of dense plant growth on fish habitat 

o Impact of invasive noxious weeds on native biodiversity 

● Recreational: 

o Inhibited swimming and paddle sports 

o Weeds wound around boat propellers 

o Weeds tangled in fishing lines 

o Restricted shoreline access 

● Economic: 

o Quality of life 

o Property values 

o Cost to manage/control/eradicate 

Sparse to moderate cover of native plants generally does not impact beneficial uses and has numerous 
environmental benefits, including the following: 

● Filtering of pollutants by emergent plants along the shoreline 

● Reducing nutrient inputs from wave-induced sediment suspension by plants in shallow waters 

● Reducing harmful algal blooms from these nutrient inputs 

● Providing high quality habitat for fish and wildlife.



 

April 2026 11  
2026 Integrated Aquatic Vegetation Management Plan | Angle Lake, SeaTac, Washington 

Aquatic Plant Community 

2025 Survey 
Herrera conducted the aquatic plant survey by boat on August 14, 2025, when the plant growth was at or 
near the summer maximum. Herrera biologists Nick Bartish and Shawree Zhang conducted the survey 
using an inflatable motorboat. The survey was conducted along transects extending across the lake and 
spaced no more than 150 feet apart (see red track lines in Figure 4). Two types of plant species were 
mapped: floating-leaved plants in the nearshore areas of the lake, and submersed plants in open water 
areas of the lake. Biologists made note of emergent noxious weeds along the shoreline. Emergent plants 
are those that grow at or near the ordinary high-water mark (OHWM) and extend upwards out of the 
water. Reed canarygrass (Phalaris arundinacea) and yellow-flag iris (Iris pseudacorus) were identified 
along the shoreline in small amounts, but they were not mapped as a part of this IAVMP.  

Biologists used an aquatic plant sampling rake to sample and identify the relative abundance of 
submersed aquatic plant species at locations along the transects, and sample locations were recorded by 
GPS. A total of 150 aquatic plant samples were collected. Herrera did not conduct diver surveys. 

Herrera used underwater sonar equipment with GPS (Lowrance HDS7) to gather submersed plant height, 
biovolume, and bathymetry data. The acquired data were processed by BioBase EcoSound to prepare 
maps of submersed aquatic plant biovolume and bathymetry within the survey area. Plant biovolume 
represents the fraction (0 to 1) of the water column occupied by plant matter at each measurement 
location. 

Google Earth aerial data from 2025 was used to map the outer boundary of the large fragrant waterlily 
area on the west shore, and its outer boundary was confirmed during the survey using GPS. The size of 
small, isolated waterlily patches elsewhere in the lake were visually estimated and located using GPS 
during the emergent plant survey along the shoreline. Google Earth aerial data from 2025 was also used 
to map the outer boundary of the small fragrant waterlily patches in the lake. 

Bathymetry Survey 
Bathymetric data were collected at Angle Lake during the aquatic plant survey on August 14, 2025. The 
survey was conducted along transects extending across the lake and spaced no more than 150 feet apart 
(see red track lines in Figure 4), concurrent with the aquatic plant survey described in the next section. 

Herrera bathymetry data recorded the deepest point of Angle Lake to be 47 feet (Figure 4). The 
published bathymetric map and data identify the maximum depth of Angle Lake at 52 feet based on a 
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survey on January 31, 1949 (King County 2024a, Ecology 1976) (see Figure 2). The apparent decrease of 
5 feet in maximum depth between surveys was likely due primarily to seasonal fluctuation, but also may 
have been affected by low precipitation in 2025 and sediment accumulation since 1949. 

Lake levels were recorded by volunteers from a staff gauge daily from 1997 to 2020, and then King 
County installed a continuous recording depth gauge in July 2018 (King County 2025b). Converting the 
daily staff gauge data to lake surface elevation in NAVD 88 (North American Vertical Datum of 1988), 
shows that the lake elevation has fluctuated a total of 6.5 feet since 1997 with a typical annual fluctuation 
of about 3 feet from a low in October to a high in March. The lowest lake elevation was 346.38 feet 
NAVD 88 on October 1, 2025 (which is the most current date on record and it likely decreased somewhat 
before the November rains). The highest elevation was 352.87 feet NAVD 88 on March 16, 2016 (which is 
close to the highest elevation recorded since 2018 at 351.42 feet NAVD 88 on March 23, 2022). Thus, the 
lake level may have been near a maximum in January 1949 versus near a minimum in August 2025  

Since the continuous record started in 2018, the lake elevation on August 14 averaged 348.35 feet 
NAVD 88 and ranged from a minimum of 347.01 feet NAVD 88 in 2025 to a maximum of 349.53 feet 
NAVD 88 in 2022. Thus, the lake elevation during the 2025 survey was 1.3 feet lower than the average 
over the past 8 years for August 14. This is likely attributed to dry conditions contributing to decreased 
groundwater and surface water input and higher evaporation in 2025 (SeaTac Blog 2025). Increased use 
of lake water for irrigation may have contributed to the low lake level in August 2025. 

Sedimentation rates are likely low in Angle Lake due to the small watershed and lack of an inflow stream, 
but may have increased in recent years from development in the watershed. Based on a typical average 
sedimentation rate of 0.1 cm/year for small lakes in the eastern U.S. (Webb and Webb 1988), a total of 
0.24 foot of sediment accumulated in Angle Lake since the 1949 bathymetric survey. Thus, sediment 
accumulation is likely to have had little effect on the difference between maximum depths recorded in 
1949 and 2028.  
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Plant Cover and Biovolume 
Aquatic plant cover and biovolume density are presented for the entire lake and sections of the lake in 
Figure 5. Submersed plant biovolume is shown in a gradient of colors ranging from light blue at 
0 percent biovolume with no plants or trace amounts of plant matter along the bottom. Yellow 
represents 50 percent biovolume. Red represents 100 percent biovolume, indicating the presence of 
plants growing to the surface of the lake. Thus, 100 percent biovolume in shallow water depths represent 
less plant biomass than 100 percent biovolume in deep water depths. Waterlily cover is shown in green 
hatch areas. 

The results show that submersed aquatic plants are primarily located in areas less than 25 feet deep 
within the littoral zone (the shallow area of the lake nearest to the shoreline where light penetrates to the 
lake bottom) of Angle Lake. Biovolume remained relatively low to moderate (yellow-green to yellow at 
less than 50 percent) less than 15 feet deep throughout most of the littoral zone of the lake and was 
confirmed visually during the survey. Two “hotspots” of high biovolume (red at 100 percent) appeared at 
less than 10 feet deep along the southeast shore where submersed aquatic plants were growing to the 
lake surface. Low biovolume (blue to yellow-green at less than 25 percent) was observed between 15 and 
25 feet deep in the littoral zone within the central and north regions of the lake.  

Aquatic plant samples were collected at 150 locations but are not guaranteed to capture every species of 
plant within the lake that may be present at a very low density. Aquatic plant samples were not collected 
near the western shoreline of the lake where high waterlily coverage created inaccessible conditions. No 
diver surveys were conducted during monitoring to verify the presence of species in low abundance.  
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Species Identification and Distribution 
Herrera biologists observed a total of nine species of aquatic plants in Angle Lake (Table 1). All six 
submersed aquatic plants are native species, and two of three floating-leaved plants are native species. 
One noxious weed was observed (King County 2025c; WSNWC Board 2025), namely, fragrant waterlily 
(Nymphaea odorata), which is a floating-leaved plant and a non-regulated Class C noxious weed. 

Table 1. Floating-Leaved and Submersed Aquatic Plant Species 
Identified in Angle Lake, 2025. 

Scientific Name Common Name Type 
Control 
Designation 

Nymphaea odorata Fragrant waterlily Floating-leaved Class C Noxious Weed Recommended 

Nuphar polysepala Spatterdock, Yellow pondlily Floating-leaved Native Plant NA 

Potamogeton natans Floating-leaf pondweed Floating-leaved Native Plant NA 

Potamogeton richardsonii Richardson’s pondweed Submersed Native Plant NA 

Najas guadalupensis Common waternymph Submersed Native Plant NA 

Elodea canadensis Common waterweed Submersed Native Plant NA 

Ceratophyllum demersum Hornwort Submersed Native Plant NA 

Potamogeton pectinatus Sago Pondweed Submersed Native Plant NA 

Sparginium angustifolium Narrow-leaf bur reed Submersed Native Plant NA 

The percent compositions of aquatic plant species in the 150 aquatic plant sampling rake samples are 
listed in Appendix B. The sampling locations and percent composition of noxious weeds and the most 
abundant native plants are shown in Figure 6. Table 2 presents the following summary statistics for each 
species: percent present (percent of all samples with a detected plant where a species was observed), 
mean percent composition (average percent of the species in each sample), and maximum percent 
composition (highest recorded composition of each species) among all 150 samples. Rake samples that 
did not contain any plant matter were excluded from calculations. 

These results show that native submersed plant species dominated the littoral zone of the lake. Herrera 
did not observe any submersed noxious weeds such as spiked watermilfoil, Egeria, or curly-leaf 
pondweed. Fragrant waterlily dominated the plant community along the western shoreline of the lake, 
covering approximately 1.5 acres. The most common native species were common waternymph (Najas 
guadalupensis) at 82 percent present and 85 percent composition; floating leaf pondweed (Potamogeton 
natans) at 13 percent present and 43 percent composition; and common waterweed (Elodea canadensis) 
at 10 percent present and 36 percent composition (Table 2).  
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Table 2. Aquatic Plant Species Composition in 150 Samples from Angle Lake, 2025. 

Species 
Percent Present 

(%) 
Mean Percent 

Composition (%) 
Maximum Percent 
Composition (%) 

Fragrant Waterlily 8 86 100 

Common Waternymph 82 85 100 

Common Waterweed 10 36 90 

Hornwort 2 51 100 

Floating Leaf Pondweed 13 43 100 

Yellow Pond Lily 2 50 50 

Richardson’s Pondweed 9 47 100 

Narrow Leaf Burr-Reed 10 60 100 

Sago Pondweed 4 39 100 

Percent present and composition in 150 samples using conditional formatting with a red (high), yellow (moderate), and green (low) scale. 
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Aquatic Noxious Weeds 
One aquatic noxious weed was observed within the survey area: fragrant waterlily. This species is not 
required for control in King County but is a target species for control efforts in this IAVMP. Fragrant 
waterlily is described below, based on An Aquatic Plant Identification Manual for Washington’s Freshwater 
Plants (Ecology 2001). Spiked (Eurasian) watermilfoil, curly leaf pondweed, and Egeria are three common 
noxious weeds that are present in lakes throughout western Washington. While these species were not 
observed during the 2025 survey, they can be easily introduced to Angle Lake through improper cleaning 
of boats and other aquatic equipment, aquarium/water garden dumping, live bait use, and natural 
pathways like birds and other animals carrying seeds or fragments. Descriptions of these three noxious 
weeds are also included below as an educational resource to increase the likelihood of early detection 
and response in the event of their infestation of Angle Lake. 

Fragrant waterlily is native to the eastern half of North 
America. It is a non-regulated Class C noxious weed 
and not required for control in King County. It was 
most likely introduced into Washington in the late 
1800s during the Alaska Pacific Yukon Exposition in 
Seattle. It has often been introduced to ponds and 
lakes, because of its beautiful, large, white or pink 
many-petaled flowers, which float on the water’s 
surface, surrounded by large, round green leaves. The 
leaves are attached to flexible underwater stalks rising 
from thick fleshy rhizomes. Adventitious roots attach 
the horizontal creeping and branching rhizomes. 

This aquatic perennial herb spreads aggressively, rooting in murky or silty sediments in water up to 
10 feet deep. It prefers quiet waters, such as ponds, lake margins, and slow streams, and will grow in a 
wide range of pH. Shallow lakes are particularly vulnerable to being totally covered by fragrant waterlilies. 
Fragrant waterlily spreads by seeds and by rhizome fragments. A planted rhizome will cover about a 
15-foot-diameter circle in 5 years. 

Spiked watermilfoil (not observed in Angle Lake during 
2025 survey), also called Eurasian watermilfoil, is native 
to Eurasia and northern Africa but it is a widespread 
invasive plant in North America. It is a non-regulated 
Class B noxious weed that is not required for control in 
any King County lake. This is a dicot plant that spreads 
rapidly and outcompetes many other native aquatic 
plant species. It can also be easily confused with native 
milfoils, and sometimes genetic testing is needed to 
identify milfoils to species. Spiked watermilfoil is a 
submersed aquatic plant that spreads from plant fragments and rhizomes. The leaves are long and 
feather-like, and arranged in whorls of four around the stems, which are often reddish in color. Spiked 
watermilfoil is found in rivers, lakes, and ponds, and tolerates a wide variety of water quality conditions. 

Fragrant waterlily (Nymphaea odorata) 

Spiked watermilfoil (Myriophyllum spicatum) 
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Egeria (not observed in Angle Lake during 2025 survey) 
is a submersed aquatic plant. It is native to South 
America, but it is a widespread invasive plant in North 
America. It is a monocot and a Class B noxious weed, 
which is not required for control in some lakes where it 
is already established. It is commonly sold as an 
aquarium plant in other parts of the U.S., but it is illegal 
to sell in the state of Washington. This plant spreads 
rapidly and outcompetes many other native aquatic 
plant species. The leaves are clumped densely in whorls 
of four to six in the upper part of the plant, and more 
spread apart in whorls of three near the base of the 
plant. The plant primarily reproduces from stem 
fragments. 

Curly-leaf pondweed (not observed in Angle Lake 
during 2025 survey) is native to Asia, Europe, Australia, 
and northern Africa, but it is a widespread invasive 
plant in North America. It is a non-regulated Class C 
noxious weed and not required for control in King 
County. Curly-leaf pondweed grows entirely 
underwater except for the flower stalk which rises 
above the surface. Plants form dense surface mats that 
can interfere with recreation. Curly-leaf pondweed 
produces seeds, rhizomes, and turions. It has wavy, 
crispy olive green to reddish brown leaves, usually 
growing early in the spring and dying back in the 
summer (Noxious Weed Control Board 2025). 

 

Egeria (Egeria densa) 

Curly-leaf pondweed (Potamogeton crispus) 
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Emergent Noxious Weeds 
Emergent plants are plants growing adjacent to the shoreline that extend above the surface of the water. 
Emergent plants identified as noxious weeds were observed occasionally along the shoreline of Angle 
Lake. Emergent noxious weed species mapping was not included in the scope of this IAVMP; however, 
observations were made by biologists while surveying the lake. Appendix C presents fact sheets and best 
management practices prepared by King County for the observed species. 

The King County and the Washington State Noxious Weed Board determines which species are 
designated into the following three priority categories: 

● Class A: Highest priority and required removal 

● Class B: High priority, removal required if selected by the local weed board 

● Class C: Low priority, removal recommended by not required 

The noxious weed lists for 2025 from King County and the Washington State Noxious Weed Control 
Board were reviewed for this IAVMP. Table 3 presents the four emergent noxious weed species observed 
along the shoreline of Angle Lake. All species observed were non-regulated Class C noxious weeds that 
are recommended for control by the County and by the State Control Board, but not required. 

Table 3. Emergent Noxious Weed Species Identified in Angle Lake, 2025. 
Scientific Name Common Name Category Control Designation 

Impatiens capensis Spotted jewelweed Class Ca,b Recommended in Washington State 

Iris pseudacorus Yellow flag iris Class Ca,b Recommended in Washington State 

Phalaris arundinacea Reed canarygrass Class Ca,b Recommended in Washington State 

Rubus armeniacus/bifrons Himalayan blackberry Class Ca,b Recommended in Washington State 

a King County Noxious Weed List 2025. 
b Washington State Noxious Weed Control Board 2025. 

Best practices for noxious weed removal are presented in Appendix C. 
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Past Management Efforts 
Fragrant waterlily in Angle Lake was treated in 2008 and 2009 with glyphosate, an aquatic herbicide that 
is approved for use on Washington lakes. No other chemical use data or aquatic plant or algae 
management efforts were listed by Ecology (2025b). 

King County conducted a plant survey looking for spiked milfoil in 2002. No milfoil was found in Angle 
Lake (King County 2002). Other plant species present in the lake were not recorded as a part of the 
survey. 
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Aquatic Plant Control Alternatives 
There are many methods used to control aquatic plants. The methods chosen for aquatic plant control 
vary depending upon several factors, including: the species of aquatic plants targeted; whether the 
control goal is management or eradication; the cost of a method and availability of funds; the impacts to 
water quality and habitat; the safety and feasibility of a method; and support from community members. 
Control methods considered for Angle Lake included the following: 

● No action 

● Aquatic herbicides 

● Manual control methods (hand pulling, raking, and cutting) 

● Mechanical control methods (harvesters and cutters) 

● Diver assisted suction harvesting (DASH) 

● Bottom barriers 

Table 4 summarizes each method considered, its advantages and disadvantages, and its suitability for 
Angle Lake. Full descriptions of each method, as well as advantages, disadvantages, permits, costs, and 
suitability for Angle Lake are summarized in Appendix E. Much of the information in Appendix E is taken 
directly from Ecology (1994) or Ecology’s Aquatic Plant and Algae Management General Permit website 
(Ecology 2026). In addition, Appendix C provides information prepared by King County (2025c) on best 
management practices for each target species. 

Note that in the future there may be additional herbicides approved for use in Washington and King 
County, and other management strategies and tools may become available. The Stakeholder Committee 
intends to leave open the possibility of examining and utilizing other management strategies and tools in 
the future. 
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Table 4. Aquatic Plant Control Options Considered for Angle Lake. 
Category Method Description Advantages Disadvantages Target Plants Approximate Cost 

None No Action Nothing is done to control plant growth. ● No costs incurred ● No control achieved Not applicable None 

Chemical Methods Aquatic herbicides Chemicals are applied directly to plants or 
the lake to inhibit or restrict plant growth. 

● Cost effective 
● High level of control 

● Ecological impact concerns 
● Possibility of rapid plant die-off leading to algae 

bloom 
● Some herbicides can pose a risk to the applicator – 

licensed herbicide applicators are required. 

● All plants ● Glyphosate – $350/acre 
● Imazapyr – $700/acre 
● Endothall (native species 

treatment) – $800/acre 
● Diquat – $500/acre 

Manual Methods Hand pulling Plants are removed by pulling out by 
hand. 

● No equipment cost ● Small infestation eradications only due to high level 
of effort 

● Submersed ● No Cost 

Raking Plants are removed with a large rake. ● Inexpensive equipment ● Small infestation eradications only due to high level 
of effort 

● Submersed ● $100-$200 per rake 

Cutting Plants are cut with a non-mechanical 
aquatic weed cutter. 

● Inexpensive equipment ● Small infestation eradications only due to high level 
of effort 

● Submersed ● $100-$200 per cutter 

Mechanical Methods Mechanical harvesters Plants are cut and collected using a large 
barge-mounted machine with conveyor. 

● Collects the majority of cut plant biomass 
● No chemical residue 

● Short period of effectiveness 
● Fragment drift and spread to new areas 
● Depth limitations to maximum cutting depth of 6 feet 
● Dock and woody debris obstructions 
● Fossil fuel use 
● High cost 

● All aquatic plants ● $3,780/acre 

Mechanical weed cutters Plants are cut several feet below the 
water’s surface; cut plants are not 
collected while the machinery operates. 

● No chemical residue ● Short period of effectiveness 
● Fragment drift and cut biomass remaining in the lake 

or on shore to decay 
● Fossil fuel use 
● High cost 

● All aquatic plants ● Cost pending 

Diver dredging (DASH) SCUBA divers use a hose attached to a 
dredge, to suck plants from the sediment 
underwater. 

● Removes all plant biomass, including roots 
● Moderate infestation eradication 

● Water quality impacts from sediment suspension 
● High cost 

● Submersed ● $5,000-$6,400/acre 

Bottom Barriers Burlap, AquaScreen, 
Lake Bottom Blanket, 
LakeMat 

A gas-permeable barrier, which 
compresses existing aquatic plants while 
blocking light to prevent further plant 
growth, is installed on the lake bottom. 

● Effective for rooted plants in small areas 
around docks 

● Remove in 2 years unless 100 percent biodegradable, 
including weights to keep in place 

● Moderate cost 

● All rooted plants ● ~$1.70/square foot (~$74,000/acre) 
(not including potential labor cost) 
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Integrated Aquatic Plant Control 
Scenarios 
The aquatic plant management goals for Angle Lake are the following: 

● Control fragrant waterlily and dominant nuisance aquatic plant species. 

● Reduce impacts to beneficial uses, including swimming, boaters, fishers, and paddlers. 

● Maintain a healthy environment for fish and other wildlife. 

No action, manual control, herbicides, mechanical harvesting, bottom barriers, and diver-suction 
dredging were among the control scenarios evaluated to accomplish the aquatic plant management 
goals for Angle Lake. 

No Action 
The Stakeholder Committee considered a No Action alternative, in which no aquatic plant control 
strategies are applied. Fragrant waterlily is the only noxious weed observed at the lake and is 
concentrated along the western section of the lake away from most beneficial use areas. Other nuisance 
native weeds have the potential to impact swimming during the summer but are not creating large, 
dense mats at the lake surface. Based on the relatively low levels of noxious weeds at Angle Lake and 
generally high water quality, No Action is a possible scenario for Angle Lake.  

Manual Control 
The Stakeholder Committee and the City are considering prioritizing manual control of fragrant waterlily 
and nuisance native plants in select areas of Angle Lake. Manual control methods include weed rakes, 
weed cutters, and hand pulling where feasible. Manual control is by far the cheapest method of plant 
treatment, and is appropriate considering the relatively small infestation of fragrant waterlily at Angle 
Lake.  

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 3 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—such as areas where deep flocculent sediments may cause a person hand pulling to sink 
deeply into the sediment—may not be suitable for hand pulling. 
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Raking requires a sturdy rake for removing aquatic plants. Attaching a rope to the rake allows removal of 
a greater area of weeds. Raking fully 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. 

Cutting differs from hand pulling in that plants are cut and 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 to 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. Cutting is an effective method of removing smaller populations of fragrant waterlily. If treated 
repeatedly each season, areas of fragrant waterlily may begin to permanently die off.  

Manual control and plant removal would be provided by the City as well as individual homeowners. Fund 
allocation for manual control will be determined by the City and Stakeholder Committee, whether that be 
from the City, grant funds, or directly from induvial homeowners that are interested in controlling weeds 
adjacent to their properties. Organizations or individuals removing aquatic plants are required to follow 
the guidelines described in WDFW’s Aquatic Plant and Fish Pamphlet (WDFW 2015). 

Advantages 

● Accomplishes plant management in high-priority areas throughout the lake. 

● Leaves plants intact in areas without beneficial use impacts, providing habitat for fish and wildlife. 

● Low risk of an algal bloom being fueled by widespread plant die-off throughout Angle Lake. 

● Avoids the use of herbicides in the lake. 

● Small infestations can be eradicated. 

● Allows the flexibility to remove undesirable aquatic plants while leaving beneficial plants. 

● Equipment is inexpensive. 

● Environmentally friendly method of plant removal. 

Disadvantages 

● Requires labor from individual homeowners. 

● Contracted labor can be expensive. 

● Will require labor to be conducted annually.  
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Herbicides 
Herrera does not believe that herbicides are necessary for aquatic plant management of Angle Lake 
based on the limited impacts to beneficial use in current conditions. The City and Stakeholder Committee 
may consider the use of herbicides in the future depending on changes to the plant community at Angle 
Lake or increased impacts to beneficial use. The information below is provided should conditions at 
Angle Lake change and herbicide management is considered in the future. 

Four herbicides were considered for use in this plan: endothall, diquat, glyphosate, and imazapyr, which 
are described below and summarized in Table 5. Endothall and diquat are contact herbicides killing only 
the shoots and leaves but not the roots, and broad spectrum herbicides used to treat a variety of 
submersed noxious weeds and nuisance aquatic plants. Endothall applications cost approximately 
$800 per acre and diquat applications cost approximately $500 per acre. Glyphosate and Imazapyr are 
systemic, non-selective herbicides used to manage fragrant waterlily and emergent noxious weeds. 
Glyphosate applications cost about $350 per acre and Imazapyr applications cost about $700 per acre 
(personal communication, Terry McNabb, June 2024). For Angle Lake, either endothall or diquat could be 
used to target nuisance submersed aquatic native plants, and either glyphosate or imazapyr could be 
used to target fragrant waterlily. Because emergent weed growth is minor along the shoreline, herbicide 
application is not currently recommended for those weeds. Should emergent noxious weeds increase, 
imazapyr or glyphosate can be used to treat large areas.  

Table 5. Herbicide Targets, Restrictions, and Costs. 

Herbicide Herbicide Type Target Plants Use Restrictions 
Approximate 

Cost 

Diquat 
Contact, 
broad spectrum 

Common 
waternymph; nuisance 
aquatic native plants 

Must be applied within Fish Timing Window 
Swim advisory during application and for 
24 hours following. $500/acre 

Endothall 
(dipotassium 
salt) 

Contact, 
broad spectrum 

Nuisance aquatic 
native plants 

Do not apply within 1,000 feet of great blue 
heron rookeries until after July 31a 
Swim advisory during application and for 24 
hours following.  

$800/acre 

Glyphosate Systemic, 
broad spectrum 

Fragrant waterlily; 
emergent noxious 
weed species 

None $350/acre 

Imazapyr Systemic, 
broad spectrum 

Fragrant waterlily; 
emergent noxious 
weed species 

None $700/acre 

a WDFW 2025b. 
b There are no formal recreational use restrictions for endothall, but refraining from swimming in the application area for 24 hours after 

application is recommended. All regulations requiring advance public notices and postings concerning any herbicide applications will be 
followed. 

The City recognizes that herbicide use may become necessary in the future depending on changes in the 
aquatic plant community at Angle Lake. All herbicides considered for use on Angle Lake are approved at 
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the federal, state, and county levels. State decisions are based on environmental impact studies. As a 
result of these studies, there are many other herbicides allowed by the U.S. Environmental Protection 
Agency (EPA) but prohibited for use in Washington state. Full precautions will be taken during 
applications in Angle Lake to ensure that herbicide levels do not exceed the amounts at which hazards 
arise, by not exceeding amounts specified by EPA on the product label. Permit applicants should take 
care to observe all permit conditions, including notifications and public notices. Any herbicide application 
will follow the guidelines described in Ecology’s Aquatic Plant and Algae Management (APAM) general 
permit. The City must be consulted before herbicide application is used on Angle Lake.  

Diquat, also known as diquat dibromide (6,7-dihydrodipyrido pyrazinediium dibromide) is a contact 
herbicide (i.e., it affects plant cells on contact and does not movie throughout the plant tissue) that can 
be used to treat floating-leaf and submersed aquatic plants as well as some algae (Wisconsin DNR 2012). 
Diquat is non-selective herbicide and will treat a wide variety of aquatic plants. Following treatment, 
plants typically die within one week (Wisconsin DNR 2012). Diquat does not have any apparent short-
term effects on the majority of aquatic organisms that have been tested. Some species of aquatic 
organism including amphipods and Daphnia can be adversely affected at label application rates 
(Wisconsin DNR 2012). Diquat does not have any swimming or fishing restrictions. Primary risk to human 
health would be to the applicator, therefore a licensed chemical applicator is required for diquat 
treatment. Diquat is effective at treating nuisance native species such as common waternymph, which is 
abundant in Angle Lake.  

Endothall is the common name of the active ingredient endothall acid (7-oxabicyclo[2,2,1] 
heptane-2,3-dicarboxylic acid). Two types of endothall are available: dipotassium salt and 
dimethylalkylamine salt (“mono-N,N-dimethylalkylamine salt” or “monoamine salt”). Commercial 
formulations approved for aquatic use in Washington include Aquathol® K (dipotassium salt primarily 
used for aquatic plants) and Hydrothol® 191 (monoamine salt primarily used for algae). Endothall is a 
contact herbicide that inhibits respiration, prevents the production of proteins and lipids, and disrupts the 
cellular membrane in plants. Contact herbicides do not kill the roots when applied to plants, which may 
result in the plants re-growth in the following growing season. Endothall is a broad-spectrum herbicide 
used to control the invasive species curly-leaf pondweed (Potamogeton crispus) and spiked (Eurasian) 
watermilfoil (Myriophyllum spicatum). Native species that are labeled as susceptible to endothall include 
hornwort (also known as coontail, Ceratophyllum demersum), waternymph (Najas spp.), milfoils 
(Myriophyllum spp.), and pondweeds (Potamogeton spp.). For effective control, endothall should be 
applied when plants are actively growing. Under favorable conditions, plants begin to decompose within 
a few days after application. Endothall is available in liquid or granular formulations, with granular being 
more suited to smaller areas or spot treatments. Applicators will determine whether an area is small 
enough to warrant granular formulations. Endothall concentrations persist in the water for several days to 
weeks depending on environmental conditions before being broken down into carbon, hydrogen, and 
oxygen. When applied properly, endothall is not anticipated to negatively impact non-target organisms. 

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 waterlilies and shoreline plants like purple loosestrife. It is generally applied as a liquid to the 
leaves. Glyphosate does not work on submersed plants. Although glyphosate is a broad spectrum, non-
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selective herbicide, a good applicator can somewhat selectively remove targeted plants by focusing the 
spray only on the plants to be removed. Care will be taken by the applicator to avoid treating the native 
waterlily species, great yellow pond lily, which grows near fragrant waterlily. Plants can take several weeks 
to die, and a repeat application is often necessary to remove plants that were missed during the first 
application. The slow decay of waterlily roots (rhizomes) in large, treated areas may result in floating root 
mats that impact recreation or require costly mechanical removal to prevent recreational impacts. 
Floating root mat control is not addressed in this IAVMP, because large waterlily treatment areas are not 
anticipated for Angle Lake. 

Imazapyr is the trade name for the active ingredient isopropylamine salt of imazapyr. Imazapyr is labeled 
for control of emergent and floating-leaf vegetation using direct foliar application, and is not labeled for 
control of submersed vegetation. Commercial formulations approved for aquatic use in Washington 
include Habitat®, ecomazapyr 2 SL, imazapyr 4 SL, and Polaris® AC. Imazapyr is a systemic herbicide 
(i.e., it moves throughout the plant tissue and kills the entire plant including roots). This systemic, broad 
spectrum, slow-acting herbicide, applied as a liquid, is used to control emergent plants like spartina, reed 
canarygrass, and phragmites and floating-leaved plants like water lilies. Unlike contact herbicides, 
systemic herbicides kill the entire plant, including the root. This reduces the likelihood of plant re-growth. 
Imazapyr does not work on underwater plants, such as Spiked watermilfoil. Although imazapyr 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. Blue dye can be used in the herbicide, so that 
the applicator can see where the herbicide has been applied. Aquatic surfactants may also be used to 
improve the performance of the herbicide. When using imazapyr, plants can take 4 to 6 weeks to die off 
after treatment. A follow-up treatment is often necessary for plants that were missed during the first 
treatment of imazapyr. The slow decay of waterlily roots (rhizomes) in large, treated areas may result in 
floating root mats that impact recreation. Imazapyr rapidly decays in water by light (half-life of 
3 to 5 days) and is practically non-toxic to freshwater fish, freshwater invertebrates, birds, and mammals 
(WDNR 2022). Imazapyr was allowed for use in Washington in 2004. 

Mechanical Harvesting 
Mechanical harvesters are large machines that both cut and collect aquatic plants 2 to 6 feet below the 
water’s surface (exact depth depends on lake conditions and harvester used). 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. 

Mechanical harvesting is ideally suited for large areas that are free from most obstacles, such as docks. 
The harvesters are also difficult to maneuver in shallow water. The cost of using a mechanical harvester is 
about $3,780 per acre, repeated two to three times per year (not including disposal) (personal 
communication, Terry McNabb, June 2024). 
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Mechanical harvesting is regulated under the WDFW Aquatic Plants and Fish Pamphlet (WDFW 2015) for 
noxious weeds such as fragrant waterlily. The removal of native aquatic plants using a mechanical 
harvester requires an individual Hydraulic Project Approval (HPA) permit from WDFW that can be issued 
to any applicant. Mechanical harvesting generally does not impact fish and wildlife if the cutting bar is 
properly operated to not disturb lake sediment. The use of harvesters to remove fragrant waterlily at 
Angle Lake would be very difficult due to the shallowness of the area in question and the presence of 
woody debris. It may be difficult to find a contractor willing to perform harvesting in the fragrant waterlily 
areas on Angle Lake. Currently, the areas of dense nuisance plant growth are too small in Angle Lake to 
warrant mobilization of a mechanical harvester for only these areas. 

Bottom Barriers 
Bottom screens can be installed by a commercial plant control specialist. Installation is easier in winter or 
early spring before aquatic plant growth. In summer, cutting or hand pulling the plants first will facilitate 
bottom screen installation. Bottom barriers are a viable choice for small areas of control (e.g., less than 
1 acre), like private docks or near the boat launch. Bottom barriers are regulated under the WDFW 
Aquatic Plants and Fish Pamphlet (WDFW 2015) for noxious weeds such as fragrant waterlily. Covering 
noxious weeds along more than 50 percent of the lake shoreline or covering native plants along more 
than 10 feet of shoreline requires an individual HPA permit from WDFW. WDFW requires barriers to be 
removed after a 2-year period, unless the bottom barrier, including the anchors to hold it in place, is 
made entirely of biodegradable material (WDFW 2015). 

Burlap is a cost-effective, biodegradable material for bottom barrier because it is relatively inexpensive 
($3,000/acre) and does not need to be removed. Burlap is densely woven for adequate plant cover while 
allowing for gas transfer to prevent flotation from underlying plant decomposition. For example, 
volunteers at Lake Leelanau in Michigan developed an efficient installation method using 20- by 100-foot 
folded sheets of burlap and burlap bags containing pea gravel for anchors (LLLA 2024). Two divers can 
install one sheet in 30 minutes (4,000 square feet/hour) with help from boat and shore teams. In 2023, 
they installed over 4 acres at rates of up to 32,000 square feet (0.7 acre) per day. 

Diver Assisted Suction Harvesting 
Diver assisted suction harvesting (DASH or diver-suction dredging) is a method of plant removal that 
utilizes SCUBA divers with hoses attached to small dredges that suck up plant material. DASH removes all 
parts of the plant from the sediment, including the roots, and allows for the targeting of specific noxious 
or nuisance species. Removal rates vary from approximately 0.25 acre a day to 1 acre per day depending 
on plant density, sediment type, and diver efficiency (Ecology 2012). DASH is effective for removal of 
small infestations of common submersed noxious weeds, such as spiked watermilfoil and Egeria, but is 
not a viable control method for fragrant waterlily due to the dense rhizome and leaf biomass. Removal of 
noxious weeds can be performed in accordance with restrictions in the Aquatic Plant and Fish pamphlet, 
while removal of native nuisance plants would require an individual HPA (WDFW 2015) that can be issued 
to any applicant. 
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DASH costs approximately $5,000 to $6,400 per acre of plant cover and would require one to two 
treatments per year depending on the species and density. 

Future Considerations 
The Stakeholder Committee recognizes that best practices in the management of aquatic plants are 
continually evolving. There may be additional herbicides approved for use in the state of Washington 
and King County in the future and other management strategies and tools may become available. The 
City and Stakeholder Committee intend to leave open the possibility of examining and utilizing any or all 
of these in the future. 
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Selected Action Strategy and 
Implementation 

Action Strategy 
After assessing the control scenarios, the Stakeholder Committee prioritized a maintenance level of 
control for the target plants that meets IAVMP goals using an integrated approach. The plant 
management strategies described in the previous section were assessed to determine if they would best 
meet the goals of the IAVMP, including the following: 

● Manual control through hand pulling, rakes, or cutters of small areas of fragrant waterlily and 
nuisance submersed plants 

● Herbicide treatment of fragrant waterlily and nuisance submersed plants using targeted herbicide 
applications 

● Mechanical harvesting of fragrant waterlily and nuisance submersed plants if there are low amounts 
of woody debris and a sufficient amount of control needed to warrant harvester mobilization 

● Bottom barriers for control of small areas of fragrant waterlily and nuisance submersed plants 

● Diver assisted suction harvesting for controlling new infestations of submersed noxious weeds 

At the time of this draft IAVMP, the Steering Committee has yet to decide on a control scenario. Herrera 
recommends that the Steering Committee proceed with the manual treatment control scenario on an as-
needed basis. 

If accepted, the manual treatment scenario could be implemented separately by the City and Angle Lake 
residents on an as-needed basis to control fragrant waterlily, emergent noxious weeds, and nuisance 
native aquatic plants that interfere with beneficial uses. WDFW (2015) guidelines for manual plant 
removal are in Appendix D.  

In this scenario, organizations and individuals responsible for plant control will acquire equipment such 
as plant rakes, plant cutters, boots, waders, or any other tools that they deem necessary for removal of 
plant species. Aquatic plants that impact beneficial use may be removed using plant rakes or cutters 
during peak plant growth in the summer months.  

 



https://secureaccess.wa.gov/
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These chemicals are limited to a specific list of aquatic-labeled herbicides, algaecides, biological water 
clarifiers, adjuvants, marker dyes, shading products, and phosphorus sequestration products. They can be 
used directly in fresh water (lakes, streams, and rivers) or along shorelines, roadsides, dikes/levees, and 
ditch banks. The Environmental Protection Agency (EPA) regulates active ingredients in herbicides under 
the Federal Insecticide, Fungicide, and Rodenticide Act and Federal Facilities. 

Herbicide application does not require an HPA from WDFW. No salmonid species or non-fish priority 
species (WDFW 2025a, 2025b) were mapped in Angle Lake, however, plant managers must comply with 
WDFW work-timing restrictions to avoid impacts to spawning fish, blue heron, and wood ducks. The 
work window for Angle Lake is July 15 to October 31 (WDFW 2025b). If necessary, an alternate timing 
window may be possible through consultation with WDFW. 

To determine what specific permits are required, anyone desiring to implement any of the strategies 
contained in this Plan should complete a Project Questionnaire at the Governor’s Office for Regulatory 
Innovation and Assistance website (<www.oria.wa.gov>). The completed questionnaire generates a list of 
permits required for the project under consideration. Required permits for each plant management 
strategy are summarized in Table 6. See Appendix E for additional permit information. 

Table 6. Required Permits. 

Method 

Shoreline Permit 
Exemption from 
City of SeaTac 

Aquatic Plant and 
Algae Management 
Permit from Ecology 

Hydraulic Project Approval Permit from 
Washington State Department of Fish and Wildlife 

Physical removal Not Required Not Required Required for native plants in >10 feet of shoreline or 
noxious weeds in >50% of shoreline; see pamphlet 
(WDFW 2015) 

Herbicide Exemption 
required 

Required Not required 

Mechanical 
Harvesting 

Exemption 
required 

Not required Required for native plants; see pamphlet 
(WDFW 2015) 

Bottom Barrier Exemption 
required 

Not required Required for native plants in >10 feet of shoreline or 
noxious weeds in >50% of shoreline; see pamphlet 
(WDFW 2015) 

Diver Assisted 
Suction Harvesting 

Exemption 
required 

Not required Required for native plants, see pamphlet (WDFW 
2015) 

The City and Stakeholder Committee may periodically evaluate the status of aquatic weeds and the 
effectiveness of plant management strategies employed to date. The Stakeholder Committee and City 
may assist in acquiring plant removal equipment, such as rakes and cutters, for use by multiple 
homeowners. Fragrant waterlily located along the western shoreline of Angle Lake will be managed by 
the City. The City will be responsible for coordinating manual removal of fragrant waterlily along the 
western shoreline in accordance with the methods described above.   

Successful implementation of this plan revolves around a collective sharing of information. The City and 
Stakeholder Committee will work to solicit public input and keep residents and businesses informed of 
current and future plant management strategies. 

http://www.oria.wa.gov/


 

April 2026 39  
2026 Integrated Aquatic Vegetation Management Plan | Angle Lake, SeaTac, Washington 

Monitoring and Evaluation Plan 
Several different plant control-related monitoring and evaluation needs are identified for Angle Lake, 
including aquatic plant surveys and evaluation of aquatic plant management activities. These evaluation 
activities are described in the following sections. 

Aquatic Plant Surveys 
Ongoing surveys and mapping will be necessary to evaluate the effectiveness of management strategies, 
to inform future efforts, and to detect new infestations of invasive plants. In response to the planned 
management efforts and factors outside of Angle Lake, the aquatic plant community in Angle Lake may 
change over time. It is critical that frequent and thorough surveys be conducted to document these 
changes and to detect new problems, such as the presence of new invasive species. 

Subject to funding availability, a GPS/GIS survey and mapping effort may be performed by a contractor 
as a regular component of the long-term surveillance and management program. This survey effort will 
identify all plant species present in the lake and their relative abundance at each location. The survey 
map will include past management areas for comparison to plant densities observed in previous surveys 
and assessment of management effectiveness. These plant surveys will also help provide guidance for 
aquatic plant management in future years. 

Aquatic plant surveys are recommended to occur at minimum, prior to and after all management efforts 
in each year of implementation, and at 2- to 5-year intervals after management efforts are completed. 
Surveys can be performed by lake residents, the City, herbicide applicators, or qualified biologists 
depending on the type and area of survey. Qualitative surveys may be performed for small areas of 
manual control that include visual estimates of dense plant cover. Quantitative surveys using methods 
similar to the baseline mapping performed for this IAVMP should be performed for large control areas 
and long-term assessment of the entire lake. Quantitative long-term surveys are important for tracking 
aquatic plant growth trends and identifying new infestations by noxious weeds. Survey costs will vary 
depending on which method is used and which group performs the survey. 

Evaluation and Adaptive Management 
Also subject to funding resources, a complete evaluation of conditions in Angle Lake, including a plant 
management report, may be completed as necessary. Future reports should describe which elements of 
the management plan have been implemented, relate the existing plant community to established goals, 
and make recommendations for future activities. 
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Additional evaluations should begin with a description of which elements of the plan have been 
implemented, which elements have not, and why. It should also include a summary of the plant survey 
results, both any implemented by volunteers and those done by professionals. The evaluations should 
also provide a map of all management areas for each year. The survey results should be used to 
determine whether goals have been met. The community should also be asked for input on their 
satisfaction with aquatic plant and water body conditions. It is possible that the IAVMP goals will be met 
but that some people will remain dissatisfied. 

Although it is unlikely that the needs of all relevant parties will be met, an effort should be made to track 
concerns, especially if they are widespread. This information should be used to decide on the following: 

● Has there been a quantifiable increase or decrease in the amount of nuisance plants in the lake? 

● Have any other noxious aquatic plants been identified? 

● Has there been a change in the occurrence and frequency of algae? 

● What control methods work best, and should other control methods (newly approved herbicides, 
for example) be considered? 

● Is it necessary to revise the plan? 

● Is funding adequate for the control measures in place? 

Over the long term, adequate evaluations can make the difference between project success and failure, 
and the City and Stakeholder Committee will be responsible to evaluate the effectiveness of the various 
management strategies that have been employed. In addition, as noted earlier, potential new herbicides, 
management strategies, and tools will be considered as they become available. 
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Noxious Weed Prevention 
While not observed in Angle Lake during the 2025 survey, several aquatic noxious weeds that are 
common in western Washington may be present or become present in Angle Lake. Invasive species such 
as curly-leaf pondweed, spiked watermilfoil, and Egeria spread easily and can dominate plant aquatic 
plant communities.  

Identification and Education 
A key step in preventing the spread of invasive species is community education. Community members 
are encouraged to keep an eye out for noxious aquatic weeds, especially aggressive weeds like curly-leaf 
pondweed, spiked watermilfoil, and Egeria. If any of these weeds are observed in any quantity, the City 
should be notified immediately. These weeds are described in detail with photographs in the Aquatic 
Plant Community section of this IAVMP. Best management practices for the removal of invasive weeds 
are available in Appendix C. The King County identification guide is available for review in Appendix F. 
Key identifiers for these weeds are as follows: 

● Spiked watermilfoil is a submersed aquatic plant that spreads from plant fragments and rhizomes. 
The leaves are long and feather-like, and arranged in whorls of four around the stems, which are 
often reddish in color. Spiked watermilfoil is found in rivers, lakes, and ponds, and tolerates a wide 
variety of water quality conditions. The plant primarily reproduces from stem fragments. 

● Egeria leaves are clumped densely in whorls of four to six in the upper part of the plant, and more 
spread apart in whorls of three near the base of the plant. The plant primarily reproduces from stem 
fragments. 

● Curly-leaf pondweed grows entirely underwater except for the flower stalk which rises above the 
surface. Plants form dense surface mats that can interfere with recreation. Curly-leaf pondweed 
produces seeds, rhizomes, and turions. It has wavy, crispy olive green to reddish brown leaves, 
usually growing early in the spring and dying back in the summer (Noxious Weed Control Board 
2025).   

Prevention 
Aquatic noxious weeds are often transported between lakes through aquatic equipment such as boats, 
kayaks, paddleboards, and waders. The dumping of aquarium plants or other species have resulted in the 
introduction of noxious weeds to new waterbodies. WDFW encourages the practice of Clean, Drain Dry 
(WDFW 2025): 

● Clean all gear, equipment, and/or watercraft that were used on or in the water prior to leaving the 
boat launch or water access area. Do so by removing all mud, plants, and organisms using a brush. 
Rinse all gear using drinking water if available to you.  
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● Drain all water from any watercraft that has been on the lake, including the motor, bilge, live-well, 
or any other compartments that may contain water.  

● Dry your equipment after it has been thoroughly cleaned using open air or a towel. Be sure that 
your equipment is fully dry before you put it into a different waterbody. 

Additional information on invasive species prevention can be found in Ecology’s Standard Operating 
Procedure for Minimizing the Spread of Invasive Species (Ecology 2024) 

Noxious Weed Control 
If new noxious weeds are found, control of these species should be prioritized at the lake. The City will be 
responsible for determining the appropriate methods of control. The City may consult with the 
Stakeholder Committee, Ecology, WDFW, Herrera, and any other relevant groups prior to controlling 
noxious weeds. Most methods of control listed in this IAVMP are appropriate for the three noxious weeds 
listed in this section, with the exception that cutting and mechanical harvesting should not be used for 
new infestations of these weeds because they release viable plant fragments. Diver handpulling and 
DASH are effective methods for new, small infestations. Herbicides are generally considered more cost-
effective for large infestations (>1 acre). As described below, additional herbicides should be considered 
if spiked watermilfoil or Egeria are found in multiple areas of Angle Lake. Additional funding may be 
required for noxious weed control for new infestations. Grants for control new infestations can be applied 
for at any time from Ecology (2026). 

Fluridone and ProcellaCOR are effective herbicides for Egeria and spiked watermilfoil, respectively. Both 
herbicides are approved for aquatic use in Washington State, based on environmental impact studies. As 
with the other herbicides listed earlier in this IAVMP, fluridone and ProcellaCOR must be applied by a 
licensed applicator. Cost estimates for the herbicides are in Table 7. 

Table 7. Herbicide Targets, Restrictions, and Costs. 

Herbicide Target Plants 
Use 

Restrictions Approximate Cost 

Fluridone (spot treatment. pellet) Spiked watermilfoil and Egeria None $1,750/acre 

ProcellaCOR Spiked watermilfoil None $1,200-$1,300/acre 

Fluridone: Fluridone (trade name Sonar®) is an approved aquatic herbicide that may be applied in liquid 
or pellet form. Fluridone is a systemic, non-selective herbicide that may be used for the control of 
submerged, emergent, and floating-leaf vegetation. Systemic herbicides kill the entire plant, whereas 
contact herbicides only burn the stems and leaves (leaving viable roots to sprout after treatment). Non-
selective herbicides kill a wide variety of plant species, whereas selective herbicides kill one or a few 
species. There are no post-treatment restrictions for swimming, fishing, or pet use after fluridone 
application. Ecology requires that the herbicide applicator submit a fluridone vegetation management 
plan when fluridone application is proposed for more than 40 percent of the littoral zone in lakes the size 
of Angle Lake (Ecology 2026). 

https://apps.ecology.wa.gov/publications/SummaryPages/2403204.html
https://apps.ecology.wa.gov/publications/SummaryPages/2403204.html
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Fluridone application requires low, sustained concentrations and a long contact exposure time 
(e.g., 2 months). Fluridone may be applied multiple times within a treatment period, to maintain the 
adequate contact exposure required for the effective control of aquatic plants. Fluridone treatments 
result in the plant’s chlorophyll breaking down with exposure to sunlight. Treated plants will turn white or 
pink at the tips after 1 week and will decompose 1 to 2 months after treatment. Fluridone must be applied 
during the active growing season of the plant species. 

ProcellaCOR™: With the common name florpyrauxifenbenzyl, ProcellaCOR™ is a recently approved 
aquatic herbicide. In February 2018, the EPA certified registration of ProcellaCOR™ as a selective 
herbicide that can be used to treat hydrilla, watermilfoil, and crested floating heart. ProcellaCOR™ is 
approved for aquatic use and has been given a Reduced Risk status from the EPA because of the 
reduced risk to human health and native plants in comparison to alternative herbicides. 

ProcellaCOR™ is a systemic, selective herbicide that, as a liquid, is applied directly into the water or 
sprayed onto emergent foliage of aquatic plants (TRC 2017). Aquatic vascular plants quickly absorb 
ProcellaCOR™ through shoots and leaves. To be most effective, ProcellaCOR™ should be applied during 
active growth periods of targeted plant species. The rapid contact time (e.g., 6 hours) for this herbicide 
makes it very useful for spot treatment of small areas in lakes where those areas are rapidly diluted by 
lake currents. There are no human exposure restrictions for recreational purposes, including swimming 
and fishing. Due to its low aquatic toxicity, high effectiveness on Spiked watermilfoil, and high species-
selectivity preventing harm to native plants, ProcellaCOR™ is recommended for treatment of Spiked 
watermilfoil. In the United States, ProcellaCOR™ is licensed to a limited number of applicators, who have 
been trained in its use, and at this time is only available through one local treatment company, 
Aquatechnex. 
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