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ABSTRACT 

 
Jackson County Parks and Recreation developed a management plan for non-native Phragmites 

australis subsp. australis (hereafter Phragmites) in Wazee Lake Recreation Area from 2015 

through 2020.  In 2015, the county was successful in securing a three-year grant from the 

Wisconsin Department of Natural Resources (WDNR) to control Phragmites.  Efforts began 

before the grant with herbicide treatment of an 11-acre unit around the Tailings Pond in 2014 and 

prescribed burn of the entire Tailings Basin in spring 2015.  Observations in 2016 suggest 

Phragmites in the 11-acre unit to be greatly reduced.  However, new growth of Phragmites plants 

were observed within the 11-acre unit and were delineated for aerial herbicide treatment in 2017.   

Fourteen treatment units were delineated by county staff in 2015 ranging in size from 0.1 to 10.37 

acres and totaling 35 acres all together.  These treatment units were located within and around 

the Tailings Basin.   A total of 12 transects were established in 8 of the treatment units in 2015 for 

multi-year monitoring of Phragmites.  Pre-treatment monitoring was done in August 2015 following 

modified methods from Moore (2015) with herbicide treatment of the 35 acres following one week 

later.   In addition, 6 photo points were established where transects were problematic due to site 

access and/or high water levels.  Transects and photo points were surveyed again in August 

2016.  Along 11 transects, there were a total of 180 quadrats where dominance class was 

recorded (transect #4 was not surveyed in 2016 due to high water).  Sixty-seven percent (121) of 

the quadrats were dominated by previous years’ growth of Phragmites.  Only 8 quadrats were 

dominated by living Phragmites, 6 of which were in an area that has not yet been treated.  In 2015 

there were 150 quadrats dominated by Phragmites.  The remaining 51 quadrats were dominated 

by water, other undesirable species, desirable species, bare ground, or mixed (no class 

dominated).  These results suggest 90% reduction has been achieved in the areas where aerial 

spray was conducted.  However, regrowth around the Tailings Pond demonstrates the need for 

continued monitoring and treatment.   
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INTRODUCTION 

Project Area 

Wazee Lake Recreation Area is approximately 5 miles east of Black River Falls in Jackson 

County, Wisconsin.  The property was the Jackson County Iron Mine from 1967 to 1983 owned 

by Inland Steel Mining Company.  Before the mine closed, Inland Steel began reclamation of the 

site, which included planting vegetation to stabilize the soils.  Due to the extremely poor nutrient 

content of the soils in the Tailings Basin area, less desirable plant species were selected for 

planting, one of which was the non-native and invasive Phragmites australis subsp. australis, 

hereafter Phragmites1 

Project Background 

Jackson County Forestry & Parks Department was awarded an Aquatic Invasive Species Control 

Grant in 2015 from the Wisconsin Department of Natural Resources.  The grant funds are 

provided for three years for the control of Phragmites within the Wazee Lake Recreation Area.  

Control efforts are concentrated within and around the Tailings Basin with approximately 46 acres 

of Phragmites units delineated, many of which are small patches less than 3 acres in size.  The 

areas delineated in Figure 1 illustrate control efforts in 2014-2016 and do not reveal all the 

locations of Phragmites in Wazee. 

Control & Monitoring Efforts 

Control efforts began in July 2014 with aerial spray application of Imazapyr2 on 11 acres 

immediately surrounding the Tailings Pond (blue polygon in Figure 1).  Prescribed burning was 

attempted that winter but was unsuccessful because the fire would not carry.  The following spring 

2015, the entire tailings basin was burned, including the 11 acres that were treated with Imazapyr 

in 2014.   

Jackson County partnered with Aquatic Plant and Habitat Services (APHS) in spring 2015 to 

assist with monitoring as outlined in the grant application.  Monitoring efforts began with 

installation of 12 transects and another 6 photo points that were surveyed August 10-17, 2015 to 

collect pre-treatment data.  Aerial spray of Imazapyr was completed on another 35 acres on 

August 24, 2015 (purple polygons in Figure 1).   

The same 12 transects and 5 of the photos points were visited again August 12, 2016 to collect 

post-treatment data.  The 11-acre unit that was treated in 2014 was also visited.  Hand spraying 

with a solution of Imazapyr and glyphosate3 was done in late September 2016 along the road 

near photos points A through D (green polygons in Figure 1) and at a small area along Lake 

Wazee at the Sherwood Forest Access (not illustrated on map).   

                                                
1 See Appendix A for further information on Phragmites australis subsp. australis. 
2 See Appendix B for further information on Imazapyr. 
3 See Appendix C for further information on glyphosate. 
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Project Goals 

Project goals listed below are an abbreviated version of those from the grant application submitted 

by Jackson County to the WDNR in early 2015.  This report is intended to meet the requirements 

for Goal #3 in 2015 by establishing a monitoring strategy, defining monitoring locations, and 

providing pre- and post-treatment data for sites that were treated. 

1. Reduce Phragmites by 90% in five years (2014-2019) using aerial and ground application 

of approved herbicides. 

2. Remove biomass on treated sites through mechanical means and prescribed burning to 

aid in monitoring and increase effectiveness of re-treatment. 

3. Conduct monitoring to determine effectiveness of treatment and the need for additional 

treatment. 

4. Provide public education and outreach to prevent Phragmites control to new areas. 

 

  

Figure 1 – Treatment and Monitoring Sites Map 
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METHODS 
Transects were installed at 12 locations in 

2015 using 2 metal T-posts per transect to 

define each end with lengths ranging from 6 

to 34 meters (Table 1).  Transect length was 

largely dictated by site characteristics such 

as water depth and density of Phragmites 

and the mean length was 16 meters.  Since 

the transects are to be visited over a number 

of years for monitoring purposes, T-posts 

were hammered using a post pounder to 

prevent ejection during freeze-thaw cycles.  

Latitude and longitude coordinates were 

captured using an iPhone 5c and Avenza 

Maps application.  Transects were located 

within areas planned for 2015 herbicide 

treatment except for Transect 2 (Figure 1). 

Pre-treatment monitoring was completed 

between August 10 and 17, 2015 and post-

treatment monitoring on August 12, 2016. A 

measuring tape was secured to each end of 

the transect and a one-square-meter 

quadrat frame was placed along the transect 

starting at the first meter.  Dominance class 

was recorded as defined in Figure 2.  

“Water” and “Old Growth” were added to the 

dominance class list in 2016.  Each meter 

along the transect was surveyed using this 

procedure.  Photos were taken at each transect. 

Photo points were established in 2015 at 6 locations as identified in Figure 1 and Table 1.  Photos 

were taken at points A through D facing toward the 9.16-acre treatment unit.  Point E photos were 

only taken in 2015 in various directions approximately 10 feet higher than ground level.  Photos 

at point F were taken facing northeast.  All photos were taken between August 10 and 17, 2015 

and August 12, 2016.  

Survey data were uploaded to an open source geographic information systems (GIS) program 

known as QGIS (QGIS, 2015).  Maps were created to illustrate transect and photo point locations, 

treatment units, and dominance class.   

 

Table 1 – Transect & Photo Point Identifiers & 

Coordinates 
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Figure 2 - Transect Illustration & Dominance Class Description 
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RESULTS 

Results of the 2015 Herbicide Treatment 

The number of quadrats in a given transect was the same as its length.  For example, transect 1 

was 15 meters long (Table 2) so it had 15 quadrats.  The total number of quadrats was 192 in 

2015 and 180 in 2016 because transect 4 was not surveyed in 2016 due to high water conditions.  

All transects had a reduction in quadrats dominated by Phragmites except for transect 2, which 

wasn’t treated in 2015 (Table 2 and Figure 4).  Dominance classes were more variable in 2016 

compared to the previous year.  In 2015 there were only 2 dominance classes (Phragmites and 

Mixed) compared to 7 dominance classes this year.  Transects 1, 3, 5, and 8-11 had quadrats 

that were dominated by old growth Phragmites.  Old growth in transects 1, 3, and 5 was 

particularly thick with stems up to 8 feet tall making those transects difficult to tread through 

(Figure 3).  Transect 6 had some quadrats dominated by desirable species, one dominated by 

other undesirable species (Canada thistle), and 5 dominated by bare ground.  Most quadrats in 

transect 7 were dominated by water with sparse old growth Phragmites.  Most quadrats along 

transect 12 were dominated by other undesirable species (birdsfoot trefoil).  Photos of all 

transects in 2015 and 2016 are included for visual comparisons in Figure 7 through Figure 10.  

With the exception of transects 2 (not treated) and 4 (not surveyed due to high water), all photos 

a drastic decline in living Phragmites after herbicide treatment in 2015. 

Photos of points A-D and F in 2015 and 2016 are in Figure 11 and Figure 12 for pre- and post-

treatment comparison.  Points A-D were dense Phragmites in 2015 with water levels too high for 

establishing transects.  After herbicide treatment, much of the 9.16-acre treatment unit had lower 

Phragmites infestation but this was difficult to observe from the photo points because Phragmites 

had flourished along the perimeter and acted as a visual barrier for photo points A, B, and C.  

Consequently, that area was hand-sprayed with a solution of Imazapyr and glyphosate in late 

September, 2016.   Point F was mixed-to-dense Phragmites to the north and east in 2015 and did 

not appear to have changed in 2016.  Photo point E was not visited in 2016 due to limited 

accessibility. 

Transect 5 Transect 3 

Figure 3 – Photos of Thick Previous Years’ Phragmites 
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Table 2 - Dominance Class Quantified in Quadrats 

Figure 4 – Main Dominance Classes in 2016 
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Results of the 2014 Herbicide Treatment 

A walk around the tailings pond (11-acre treatment site) in June 2015 revealed very little 

Phragmites growing where herbicide was applied in 2014 (Figure 5).  Although there are no pre-

treatment data from this site, it is reasonable to estimate there was at least 90% reduction 

between 2014 and 2015.  Jackson County staff visited the 2014 treatment area again in 2016 and 

delineated three areas where Phragmites is growing and planned for aerial spraying in 2017 

(Figure 6).   

 

 

Figure 5 – Tailings Pond Photo, 2014 Treatment Area 

Figure 6 – Phragmites Regrowth Near Tailings Pond 
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Figure 7 - Transect 1, 2, & 3 Photos 2015-2016 

Not Treated in 2015 
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  Figure 8 –Transect 4, 5, & 6 Photos 2015-2016 
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Figure 9 – Transect 7, 8, & 9 Photos 2015-2016 
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Figure 10 – Transect 10, 11, and 12 Photos 2015-2016 
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  Figure 11 - Photo Points A, B, & C 2015-2016 
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Figure 12 – Photos Points D & F 2015-2016 
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DISCUSSION 
Survey results suggest a 90% reduction was achieved in the units that were treated with herbicide 

in 2015 (purple polygons in Figure 1).  The methods used do not allow for statistically rigorous 

analysis, but conclusions can still be drawn from the data collected.  If transect 2 (6 quadrats total) 

is removed from the data set, there were 174 quadrats total.  Of those 174 quadrats only 2 were 

dominated by living Phragmites, which is only 1% of all quadrats and suggests 99% reduction 

was achieved.  However, living Phragmites may still have been present in quadrats dominated by 

other classes as listed in Table 2 so 99% reduction is likely an over-estimate.  The 121 quadrats 

dominated by old growth Phragmites were consistently dense and 100% cover.  The remaining 

51 quadrats were dominated by something else (174 quadrats less the 2 dominated by living 

Phragmites and 121 old growth = 51 quadrats).  Theoretically, if 40% cover of living Phragmites 

was observed in all 51 quadrats, a reduction estimate of 85-90% could still be made.  Field 

observations reveal those 51 quadrats were not covered with anywhere near 40% living 

Phragmites.  Therefore, the estimated 90% reduction based on the data available is a reasonable 

conclusion.  

Survey results suggested a 90% reduction in the 11-acre unit surrounding the Tailings Pond in 

2015 after it had been treated in 2014.  However, young Phragmites was found growing in enough 

areas to make plans for aerial herbicide spraying again in 2017.  The areas highlighted in Figure 

6 suggest 90% reduction did not last for more than one growing season.  
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APPENDIX A – INFORMATION ON PHRAGMITES AUSTRALIS SUBSP. 

AUSTRALIS 
 

Phragmites australis is an erect perennial grass growing up to 15 feet tall.  It remains standing 

through all seasons and the woody stems from previous years’ growth make it challenging to 

navigate through.  The plant is fairly easy to recognize based on its plume-like inflorescences 

(flowers).  There is some difficulty, however, in identifying three subspecies because one is native 

and widespread in North America (P. australis subsp. americanus), one is non-native and from 

Europe (P. australis), and one whose origin is unclear but it occurs in the southern U.S. and into 

Central America (P. australis subsp. berlandieri) (Swearingen & Saltonstall, 2010).  

Identification of P. australis (WDNR, 2016): 

Leaves: Smooth, narrow leaves are 6- 24” long, 0.4-2.4” wide 
and blue-green in color. Leaf sheaths tightly clasp the stem, are 
difficult to remove, and stay on through winter. Long hairs are 
present at the junction of leaf and sheath. 

Flowers: Bushy, light brown to purple plumes are composed of 
spikelets that bloom July-September. Plumes are 7.5-15” long 
and often resemble feather dusters. 

Fruits & seeds: Small and tan with many white hairs attached. 

Roots: Stout oval rhizomes can reach to 6’deep and 10’ 
horizontally. 

Similar species: Native Phragmites (Phragmites australis ssp. 
americanus) has smooth, reddish-brown, flexible stems, often 
with shiny, round, black spots (a fungus). Its inflorescence is 
usually sparser than non-native Phragmites, as are most 
patches where it grows. Several species of Miscanthus grasses 
can be easily confused with Phragmites due to their showy, 
feathery plumes. However, they have smaller stems, a white 
mid-rib on the leaves, and white inflorescences.   
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APPENDIX B – WDNR IMAZAPYR CHEMICAL FACT SHEET 
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APPENDIX C - WDNR GLYPHOSATE CHEMICAL FACT SHEET 
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