
 

 
 
 
 
 
 
 
 
 
 
 

Capitol Lake 
Weed Management Services 

 

2015 Annual Report 
 

March 1, 2016 

Northwest Aquatic Management, LLC 
9727 Hwy 12 West #815 
Rochester, WA 98579 
(360) 870-4362 

nwaqua.com  
 

mailto:steve@nwaqua.com


 2 

  

 
 
 
 
 
 
 
 

Prepared for: 
Carrie Martin  

Department of Enterprise Services 
State of Washington 

 
 

Prepared by: 
Kyle Steelhammer 

President 
Northwest Aquatic Management, LLC 

(360) 870-4362 
 

 
 
 
 

 
 

 

Northwest Aquatic Management, LLC 

Northwest Aquatic Management, LLC 



 3 

Contents 
 
Eurasian Watermilfoil (Myriophyllum spicatum) ................................................................................ 5 

Assessment ............................................................................................................................................. 9 

Conditions ............................................................................................................................................... 9 

Results ..................................................................................................................................................... 9 

Control Activities ................................................................................................................................... 10 

Proposed Management ........................................................................................................................ 11 
 
Yellow Flag Iris (Iris pseudacorus) .................................................................................................... 12 

Assessment ........................................................................................................................................... 16 

Control Activities ................................................................................................................................... 17 

WSDA Letter of Limited Agent Status Appendix A .......................................................................... 29-30 

Proposed Management ........................................................................................................................ 17 

Spray Logs Appendix B ..................................................................................................................... 31-32 
 
Purple Loosestrife (Lythrum salicaria) .............................................................................................. 18 

Assessment ........................................................................................................................................... 22 

Control Activities ................................................................................................................................... 22 

Proposed Management ........................................................................................................................ 22 

Spray Logs Appendix C ..................................................................................................................... 33-38 
 
Fragrant White Water Lily (Nymphaea odorata) .............................................................................. 23 

Assessment ........................................................................................................................................... 27 

Control Activities ................................................................................................................................... 27 

Proposed Management ........................................................................................................................ 27 
 
Japanese Knotweed (Fallopia japonica) ........................................................................................... 28 

Assessment ........................................................................................................................................... 28 

Control Activities ................................................................................................................................... 28 

Proposed Management ........................................................................................................................ 28 
 
Attachments .............................................................................................................................. 29-38 

Appendix A - WSDA Letter of Limited Agent Status ........................................................................ 29-30 

Appendix B - Yellow Flag Iris Spray Logs .......................................................................................... 31-32 

Appendix C - Purple Loosestrife Spray Logs ..................................................................................... 33-38 



 4 

Introduction 

Capitol Lake is a 260-acre lake located on the Washington State Capitol Campus in Olympia and 
Tumwater. It was created in 1951 when a dam was constructed at the mouth of the Deschutes River, 
blocking the tidal action of Puget Sound, to form a reflecting pool for the Legislative (Capitol) Building. 
 
Since May 7, 2008 Northwest Aquatic Management, LLC has managed noxious and aquatic weeds in and 
around Capitol Lake under the direction of the State of Washington Department of Enterprise Services.   
 
Those noxious weeds included Eurasian Watermilfoil (Myriophyllum spicatum), Yellow Flag Iris 
(Iris pseudacorus) Purple Loosestrife (Lythrum salicaria) and Fragrant White Water lily 
(Nymphaea odorata). Other macrophytes observed in and around Capitol Lake were: 

 Elodea (Egaria canadensis) 
 Coontail (Ceratophyllum demersum) 
 Fragrant Waterlily (Nymphaea odorata) 
 Large-leaved Pondweed (Potamogeton amplifolius) 
 Thin-Leaved Pondweed (Potamogeton nodosus) 
 Curlyleaf Pondweed (Potamogeton crispus) 
 White Stem Pondweed (Potamogeton praelongus)  
 Brittlewort (Nitella)  

 
Non-aquatic noxious weeds observed in only in 2009 included, 

 Butterfly Bush 
 Japanese Knotweed 

 
In the peak of the weed growing season it is estimated that 80% of the lakebed is covered with 
native vegetation. 
 
Capitol Lake is a rapidly changing eco-system, which responds differently every year to various 
environmental conditions.  
 
Significant changes observed in recent years include: 

 Explosive spread of Thin-Leaved Pondweed (Potamogeton nodosus)  

 Deposition of sediments 

 Infestation of New Zealand Mud Snails 

 Great reduction in Eurasian Watermilfoil 
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Eurasian Watermilfoil (Myriophyllum spicatum) 
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Capitol Lake 2015 – Eurasian Milfoil Infestation 
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Assessment 
 
During the multipurpose surveys, Eurasian Milfoil sites were visited in the order listed below and were 
determined by previous maps created for Washington State Department of General Administration. 
 

1. Sites indicating populations of multiple Eurasian Watermilfoil plants. 
2. Sites indicating single Eurasian Watermilfoil plants. 
3. Sites indicating no Eurasian Watermilfoil plants. 

Conditions 

Dense populations of Thin-Leaved Pondweed (Potamogeton nodosus) have spread each year from where 
they were traditionally found in the north basin into the north end of the middle basin.  Thin-Leaved 
Pondweed (Potamogeton nodosus) is a native plant, which grows into dense colonies forming what looks 
like a mat on the lakes surface.  The population was observed on both sides of the deeper river channel 
extending several hundred yards south of the pedestrian bridge separating the North and Middle Basins. 
 
Eurasian Watermilfoil plants were found in depth ranges from 1 to 4 feet. 
 
Filamentous algae on the surface, which interferes with the Eurasian Watermilfoil survey and removal 
process was present in 2015. This lessens the quality of the survey.  The surveys were performed to the 
best of our ability.  The quantity of milfoil plants has increased in 2015.    
 
Continued build up of sediments in the middle basin have reduced the areas suitable for Eurasian 
Watermilfoil growth. Increased areas in the Middle Basin are no longer navigable due to this 
sedimentation. 

Results 

In 2012 surveys resulted in no plants early in the season. In August a late survey found 7 plants 
concentrated on the east shoreline of the Middle Basin. Factors contributing to this may have 
been: 

 Saltwater back-flush 

 Water draw down 

 Freezing temperatures during draw down 

 Sedimentation  
 

The Department of Enterprise Services contracted with divers in the 2012 season to perform Eurasian 
Watermilfoil removal work in Percival Cove. It is our understanding these divers removed thousands of 
pound plant material.   

In 2013 there were 6 Eurasian Watermilfoil plants found. This does not include the Percival Cove pond; 
which Department of Enterprise Services has been contracting with divers to control Eurasian 
Watermilfoil in this area. The above practices will continue to combat the spread of the Eurasian 
Watermilfoil.   

In 2014 there were also 6 Eurasian Watermilfoil plants found. The factors listed above seem to continue 
to keep the population from expanding. Percival Cove continues to support a large population but its’ 
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spread has not been observed. The Department of Enterprise Services did not contract divers in 2014. 
Their use in 2015 would be beneficial.   

In 2015 there was a dramatic increase in Eurasian Watermilfoil plants found. There were 12 plants found 
in the South Basin of Capitol Lake, there were 36 plants found in the Middle Basin of Capitol Lake, and 
there were about 12 plants found in Percival Cove.  The west mitigation pond had about 8 plants in it 
while the east mitigation pond is relatively full of milfoil.  The Department of Enterprise Services did not 
contract divers in 2015.  Their use in 2016 would be beneficial. 
 

 
 

 

Control Activities 

The survey work that was performed for Eurasian Milfoil was done in a 14’ aluminum john boat powered 
by a 2.5 HP Suzuki Four Stroke.  This boat can only be used in Capitol Lake once it has been put in for the 
season due the infestation of the New Zealand Mud Snails. 
 
Instrumentation for this project included: 

 Garmin 498 Chart plotter sonar  
 Maps generated Google Earth Pro 
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For 2014, plants in the Middle basins were only observed very late in the season.  Areas traditionally 
surveyed are now so shallow that they did not support Eurasian Watermilfoil and were not conducive to 
surveys. 
 
For 2015, the plants in the South Basin were observed throughout the season.  The Middle basin had 
plants that were located in the deeper portions that have not built up too much sediment.  Percival Cove 
has plants along the East shoreline. 
 
Surveys were conducted in conjunction with Yellow Flag Iris and Purple Loosestrife surveys and 
treatments.   

Proposed Management 

As of right now, management of Eurasian Watermilfoil for the 2016 season closely resemble the same 
method used in the 2015 season. Less emphasis will be placed on the pre-season survey allowing more 
time for surveys later in the season as the plants grow in size. 
 
However, Eurasian Milfoil survey work needs to be expanded because of the amount of plants found in 
2015.  Previous control methods that were used, including surveys, marking, and managing could be 
replicated.  If survey work is implemented, plants could be marked for easy identification and divers could 
come remove and dispose of the plants.  Another option if survey work is implemented, would be to 
lower the lake level that is conducive to hand pulling some of the new Eurasian Milfoil plants.   
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Yellow Flag Iris (Iris pseudacorus) 
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Capitol Lake 2015 – Yellow Flag Iris Infestation 
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Assessment 

Yellow flag Iris plants were distributed along all shorelines of the lake and in many wetland areas. When 
not in bloom, Yellow Flag Iris looks similar to cattails and other reeds making the timing of the survey 
important. The Yellow Flag Iris presents itself quite well and is easily seen when in bloom. 
 
Yellow Flag Iris spreads by both seeds, which grow in pods, or by rhizomes that grow just above the roots.  
 

 

Yellow Flag Iris in late bloom stage with a Crab Spider (Misumena vatia) 

As illustrated, 2012, 2013 and 2014 demonstrated no decline in the Yellow Flag Iris populations. This 
could be an indicator that plants seen each year are coming from seed bank, not plants which existed the 
year prior. 
 
2014 demonstrated a large increase in plant count. A part of this increase can be attributed to higher 
water levels in 2014 during the growing season that was noticed in previous years. Not necessarily in the 
lake itself but the swamps took longer to dry out than usual. 
 
In comparison to 2014, 2015 demonstrated a decrease in pant count on Department of Enterprise Service 
property.  A total of 135 plants were found on the property, while the number of plants found on private 
property was quite high with 453 plants.  The drop in plant numbers could be attributed to unusual 
season activity in the past few years; earlier spring and a shorter growing season.   
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Control Activities 
Yellow Flag Iris plants were located, documented, and plotted.  The plants were then treated with a 3% 
solution of Monsantos’ Aquamaster (glyphosate) using Loveland Products LI700 as a non-ionic surfactant. 
Plant die off was seen in one to two weeks. 
 
All areas on the map indicating plant presence were treated with the exception of the east shoreline 
between the I-5 Bridge and the power plant.  These plants were on residential parcels. At these sites the 
plants were inventoried and seed heads were removed and double bagged to help prevent further 
spreading.  

WSDA Letter of Limited Agent Status - Appendix A 

A Letter of Limited Agent Status was acquired from the WSDA for this activity and all public notification 
requirements were met. 

Proposed Management 

Management of Yellow Flag Iris for the 2015 season should proceed following the same strategies as in 
2014 assuming the initial assessment finds similar conditions. 
 
If in that assessment bare areas are observed as a result of repeated treatments a program to re-vegetate 
these locations with native seeding should be considered. 
 
More aggressive action could be taken to eradicate the plants that were not in the 2015 treatment area. 
The most effective and economical option would be to obtain permission from the homeowners and 
conduct an herbicide application.  Another effective option would be to change the chemical used to 
treat the Yellow Flag Iris.  Rick Johnson at the Thurston County Weed Board recommends using an 
Imazapyr product.  A less effective and less economical treatment would be to obtain the homeowners 
permission to conduct a manual removal of the Yellow Flag Iris. 
 

Spray Logs Appendix B 
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Purple Loosestrife (Lythrum salicaria) 
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Purple Loosestrife Locations 2013 
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Capitol Lake 2015 – Purple Loosestrife Infestation 
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Assessment 

Purple Loosestrife plants were distributed along many of the shorelines and in most wetlands around 
Capitol Lake. Purple Loosestrife is most easily identified while it is in bloom. Purple Loosestrife stays in 
bloom much longer than Yellow Flag Iris and spreads much more aggressively. 
 

 
 
 

Control Activities 
Purple Loosestrife plants were located, documented, and plotted.  Plants that had developed seed heads 
were topped and the seed heads were double bagged and disposed of.  All plants were then treated with 
a 3.0% solution of Monsantos’ Aquamaster (glyphosate) using Loveland Products LI700 as a non-ionic 
surfactant.  Plant die off was seen in one to two weeks.   
 
In past years some plants had shown indications that the Black-margined Loosestrife beetles (Galerucella 
calmariensis) were present. The beetles helped with control by specifically targeting Loosestrife plants.  
 
As with many biological controls, with the decrease in plant populations the Black-margined Loosestrife 
beetles’ activity is not noticeable again in 2015. 

Proposed Management 

Management of Purple Loosestrife for the 2016 season should proceed following the same general 
strategies as in 2015 assuming the initial assessment finds similar conditions.  The only recommendation 
would be to change the chemical used to treat the Purple Loosestrife.  Rick Johnson at the Thurston 
County Weed Board recommends using an Imazapyr product. 

Spray Logs Appendix C 
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Fragrant White Water Lily (Nymphaea odorata) 
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Fragrant White Water Lily Locations 2013 
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Capitol Lake - 2015 Fragrant White Water Lily Infestation 
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Assessment 

In relative terms to other Western Washington Lakes this is considered a very small infestation. All 
locations consisted of less than one dozen pads. White Water Lilies have the ability to spread across 
several acres forming a canopy over areas of the lake, blocking all sunlight from other plant life.  This 
often leads to anaerobic conditions. 
 
The 2014 Survey of Fragrant White Water Lilies resulted in the recording of 3 locations on Capitol Lake 
and several in Percival Cove. The plants in Percival Cove were not mapped in 2014 due to the infestation 
of Eurasian Watermilfoil. We felt it was best to minimize activity in the Eurasian Watermilfoil infestation 
site to avoid fragmentation.  
 
The 2015 survey of Fragrant White Water Lilies resulted in the recording of 6 locations on Capitol Lake 
and 8 locations in Percival Cove.  The pads on Capitol Lake are consistent with the same locations as in 
2014 survey.   

Control Activities 

Fragrant White Water Lilies were cut three times during the summer to control their growth.  

Proposed Management 

Continued cutting to achieve carbohydrate depletion over multiple seasons will result in the eradication 
of the Fragrant White Water Lilies. 
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Japanese Knotweed (Fallopia japonica) 

Assessment 

Japanese Knotweed is a Class B noxious weed, which should be controlled to prevent its spread. 
 
The 2015 survey observed no new infestations.  The staff of the Department of Enterprise Services was 
concerned about a location on the property that might be an early infestation.   
The infestation was not located on Department of Enterprise Services property. 

Control Activities 

The Thurston County Noxious Weed Board and the City of Tumwater should both be regularly notified of 
the issue. 

Proposed Management 

Japanese Knotweed is most effectively controlled by stem injection with glyphosate.  This management 
strategy is very effective but requires special equipment and is time consuming.  A spray solution of 2% 
glyphosate and 1% Imazapyr and a foliar application between the months of mid July and mid September 
has been very effective, roughly a 95% kill rate.  Further inquiry should be made to assure there is a work 
program in affect to control the surrounding infestations. 
 



 29 

Attachments 

Appendix A – WSDA Letter of Limited Agent Status    
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Appendix B – Yellow Flag Iris 
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Appendix C – Purple Loosestrife 
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