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2011, 2012, 2013, 2014, and 2015 Project Locations: 

  

In 2015, the 10 plots that were deemed high priority for removal to help reduce invasive spread in 2013 and 

2014 were again monitored and Flowering Rush removed from each of these sites. The original two plots that 

were completed in 2011 and 2012 are also included within the 10 sites and are labeled #1 and #2 on the map 

below. All of the sites were surveyed by Blue Water Science, with assistance from Waterfront Restoration's 

dive team. An additional 32 sites are outlined for possible control going forward, mainly contained in areas 

within Crystal Bay. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Additional Flowering Rush Sites on Lake Minnetonka 
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Overview 

2015 Flowering Rush Removal Data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2015 Summary 

 

In 2015, we noted growth adjusted to counts higher than they were in 2014, but still a significant decrease in 

stem counts, man hours, biomass, and total square footage compared to 2011, 2012, and 2013. 

The increase in growth from 2014 to 2015 was most likely due to the growing conditions of the warm summer, 

which produced not only an accelerated growth of emergent plants but also submerged plants, both native and 

invasive. 

We removed a total weight of flowering rush of 2,099 pounds, and 18,410 stems that covered an approximate 

area of 6,595 square feet. 

To date approximately 16,000 pounds of flowering rush has been removed from Lake Minnetonka, which is 

approximately the weight of an adult elephant or the weight of 4 standard size cars!  
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Moving Forward- 2016 Recommendations 

Due to the possible risk of spread of the flowering rush infestation, removal is recommended for 2016. It is 

much easier to control a regional invasion of this species by curbing the growth of these small nascent colonies 

in sites 1-10 than it is after they are large, well-established populations. 

As can be seen in the pictures below, the flowering rush invasion is in some spots near recreation areas which, if 

not controlled properly, can increase the rate of spread to other areas.  

Because flowering rush is a perennial, the problem cannot be solved immediately (as we have seen), but we do 

need to further a program that is innovative and effective at both reducing nuisance growth and reducing the 

ability of flowering rush to regrow in following years. 

There remains a great and immediate need for continued research to identify and develop mechanical control, 

tools, and techniques that can be employed in an integrated strategy to stop the spread of flowering rush. We 

plan to better the counterattack on this aggressive weed to prevent further spread via the combined efforts of 

different strategies within these high priority areas, which will minimize the environmental consequences. 

The first proposed step to further develop flowering rush removal effectiveness is an earlier start to the 

removal for 2016.  

Due to its invasive nature and growth in shallow areas, flowering rush may be best contained in the mid-

summer months as opposed to mid-fall months. 

Earlier removal would control the growing rhizome patterns in warm, exposed, and shallow water sediments 

that promote vegetative sprouting and accelerated growth.  

On Lake Minnetonka, low water levels during earlier parts of the summer can promote emergent vegetation to 

dominate these low water zones. This may favor flowering rush because it is adapted to grow during this time, 

whereas some native plant species are not.  

This in turn enables the flowering rush to mature and begin the process of rhizome fragmentation and spread 

earlier than we have been controlling it in previous years.  

These rhizomes and bulblets are then spreading to other sparsely vegetated silty substrates nearby which are 

ideal for rhizomatous establishment and vegetative growth fueled by the carbohydrate reserves.  

We believe this explains why we are observing many infant submerged flowering rush stems during the start of 

our removal in Late September- October each year. 

 

The second proposed step is the use of bottom barriers in 2 of the locations. 

Bottom barriers starve out the lateral growth and clonal reproduction of the flowering rush rhizome structures. 

This in turn reduces the amount of carbohydrates stored in any fragments produced during the summer season. 

So if by chance these rhizome fragments do become buoyant and naturally disperse with the water current, 

wherever they settle will have a reduced chance of becoming populated with flowering rush. 

Since the invasion on Minnetonka is still on a small, localized scale, this would be an effective solution. This 

idea was further evaluated by the U.S Army Corps of Engineers who employed barrier mats in 2015 on the 

Columbia River to prevent weed patches from spreading, before their removal at the end of August. The full 

article can be found here: http://www.capitalpress.com/Oregon/20150813/divers-prepare-to-yank-irrigation-

clogging-weed 
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We propose 2 bottom barrier test locations in Smiths Bay- Site 1 located near Waypoint 203 (GPS coordinates 

(44° 57' 23.481" N , 93° 33' 50.308" W) and (44° 57' 23.539" N, 93° 33' 50.154" W))  

These 2 sites were temporarily marked and measured out by Waterfront staff earlier this season. (A detailed 

image of the proposed layout at the site is outlined in the appendix Exhibit 2.) 

At both of these locations, flowering rush is the main species and has taken over, thus the bottom barrier would 

not affect the native plants. Rather, it would starve out the flowering rush, eventually allowing a positive long-

term benefit to native plants by encouraging the natives to grow into the location once the flowering rush is 

reduced/extracted and the bottom barrier is removed. 

The bottom barrier is ecofriendly, can be applied in various sizes, and is anchored down by natural materials 

from the site, such as rocks or sandbags. Regular maintenance checkups would be performed to monitor results.  

Pre-monitoring would commence in May of 2016 and continue until barrier removal in October of 2016. Costs 

could be built into the budget of the current flowering rush project. A rough estimated cost range as of right 

now for material, installation, and monitoring would be $1,200 - $1,800. 
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Other relevant observations to note from this year and previous years 

1. As we have noted in previous years, some flowering rush stalks and root systems still come back each 

year. Steve McComas of Blue Water Science has advised that flowering rush might have similar 

characteristics to curly leaf pondweed, which sprouts only 60% of its turions each year, leaving 40% of 

the turions hidden deeper within the sediment ready to sprout the following year. We have therefore 

implemented a three-visit approach which has drastically improved our confidence level in completely 

identifying flowering rush roots. By visiting each site three times, we ensure that it is comprehensively 

groomed above and below the sediment, including rhizomes present underneath previously removed 

root structures.  

 

2. Also as noted in last year’s accomplishments, crew efficiency continues to improve due to extensive 

experience and expertise in identification procedures to distinguish other Sagitteria from invasive 

flowering rush. Our rate of progress has accelerated with increased knowledge of the infestation, bottom 

composition, number of plants, depth, equipment design and quality of the dive crew.  
 

 

3. The use of a fragment net around each worksite also helps immensely to prevent the spread of rhizomes 

and bulblets. These barriers are now even quicker and easier to assemble, disassemble and store between 

dive locations.  

 

4. In the majority of the sites, flowering rush is mixed heavily with surrounding Sagittaria; this Sagittaria 

has very similar characteristics to the invasive rush. The flowering rush is sometimes observed right next 

to Sagittaria or sometimes mixes in and pushes a path through the native rush. The flowering rush in 

many cases is also surrounded by native submerged pond weeds and water celery that seem to be more 

and more abundant each year. To be very selective, we take the time necessary to limit the amount of 

native submerged pond weeds and water celery that we remove within the area. 

 

5. As noted in the table on page 5, our surveys have greatly developed from what they were a few years 

ago. In the pre-extraction survey, we now monitor the stems sticking up above water, as well as count 

the number of stems we can see below water from the boat. We then also use quadrats to count the 

number of stems we see during the SCUBA extraction. The stem counts obtained during extraction tend 

to be much greater than originally estimated in the pre-extraction surveys, because many stems are only 

1" - 6" in length and therefore hidden from above-water observation by the tall, dense flowering rush. It 

is important to note that these small stems can affect data analysis from year to year: while they increase 

the man hours needed for removal, they are reported as less biomass (weight) removed because of their 

small size. 

 

6. Flowering rush in deeper water causes lower visibility. The turbidity that removal engenders takes 

longer to clear up than it would in shallower areas. We adapt to this by alternating between areas to 

allow turbidity to decrease in one area while we work in the other.  

 

7. Added thoroughness at each site requires digging deeper into the sediment with the divers' fingers or 

specialized tools to find pre-bloom rhizomes and tubers underneath the root structures previously 

removed. This causes very low visibility in silty areas as well as tedious, labor-intensive removal in 

areas with firmer sand.  

 

8. The spacing between flowering rush stems within some sites requires more time to swim, walk or boat 

from one to another. For example, when a patch of 700 stems is concentrated within a 10x50 foot area, it 

is much easier and faster to remove than if the same number of stems were spread out over a 200x50 

foot area. 
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Equipment 

Waterfront Restoration, LLC utilizes a uniquely comprehensive and systematic technique that differs from 

methods previously cited by other efforts and organizations. Divers utilize the correct tools and equipment to 

ensure proper containment such as: 

 Designated  S.C.U.B.A. equipment (wetsuit, boots, gloves, tank, regulator, BC, hood, mask, weight belt) 

 Floating commercial fragmentation net  

 Mesh bags to contain the FLR 

 Boat techniques to transport and store FLR 

 Simple hand tools 

 Field survey equipment and GPS 

Permitting 

The MCWD renewed and obtained all standard required permits from the Minnesota Department of Natural 

Resources and other regulatory agencies (Exhibit 1). All requirements and standards relating to the permitting 

and removal of invasive flowering rush were followed. Individual homeowners were notified about the removal 

of invasive flowering rush extending in front of their lakeshore property.  

Surveys 

Aquatic plant assessment surveys were completed in coordination with Steve McComas of Blue Water Science 

and Eric Fieldseth with the MCWD on all sites where hand removal was performed. Pre-treatment surveys were 

completed to outline all species within the defined areas and to enable quantitative comparisons to pre-

extraction surveys done in 2011, 2012 and 2013. In addition, post-extraction surveys were completed by Blue 

Water Science. Waterfront Restoration, LLC also performed multiple underwater surveys to acquire GPS-

coordinated observations and photographs for all sites before, during and after extraction. These underwater 

observations helped provide further detail and an early indication of any submerged flowering rush growth.   
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Photo Summary 

  1. Flowering Rush between two residential docks. 2. Flowering Rush encroaching under a pontoon. 

 

3. Flowering Rush near a dock outside of the boat slip. 4. Flowering Rush near the Arcola Bridge at Site 4. 

5. Flowering Rush patch at site 3. 6. Flowering Rush on left side of the dock at site 1. 
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7. Flowering Rush mixed with floating leaf vegetation. 8. A barrier net placed around the area for removal. 

9. A close-up of a root rhizome with a new bud forming 10. Another close-up of a separated rhizome bud  
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2015 GPS waypoints of Flowering Rush at each site 
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Appendix 
Exhibit 1- 2015 permit 
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Exhibit 2- Proposed bottom barrier location 
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