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2.3 Reed Canary Grass 
(Phalaris arundinacea) 

 

                                              
 
 
Description:  Reed canary grass was introduced from Eurasia by farmers for pasture and erosion 
control (Swink and Wilhelm 1994).  As the direct result of a fast sod forming growing pattern, it 
creates large monocultures (habitats containing one species), and is able to out-compete other 
native grassland and wetland species.  Furthermore, a monoculture coincides with loss in 
wildlife; generalist species replace the highly adapted specialist species, resulting in a 
displacement of native wildlife. 
 
Reed canary grass reproduces through seed and can develop large seed banks (dormant seeds that 
await the proper conditions in order to germinate) which makes eradication very difficult 
(Czarapata 2005).  Reed canary grass is a cool season grass which reproduces in the spring, goes 
dormant in the hot summer months, and starts actively growing again in the cooler fall months.  
Reed canary grass is a large grass species with prevalent fleshly like scales (ligules) found 
between the leaves and stem of the grass.  The flowers (inflorescences) of reed canary grass 
bloom green to slightly purple in May to mid-June and become tan as the summer comes to an 
end (Hutchison 1990). 
 
Habitat:  Reed canary grass is common in moist ground such as marshes and wet prairies.  It 
does especially well in damp silty soils.  Reed canary grass can develop large dense stands along 
the toe of disturbed slopes, old farm fields, or in partly drained wetlands.   
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3.0 Results of the Field Investigation 
 
V3 conducted a field investigation on June 15-16, 2006, to assess the extent of invasive wetland 
species on WACF holdings.  A brief description and assessment of each property is provided 
below.  Exhibit III identifies the parcels owned by the WACF and organizes them into twelve 
groups based on proximity to one another.   Exhibits IV-XV illustrates the approximate location 
and abundance of invasive species within the wetlands located on each parcel.   
 

3.1 Audubon Parcel 
PIN No: 008-031-114A 
 
The Audubon Parcel (approximately 21 acres) is located east of S. Huntington Street, south of E. 
Pickwick Drive, west of S. Harkless Drive, and north of E. Palm Drive (Exhibit IV).  It is 
primarily characterized as a shrubby fen, with an abundance of the native wetland shrubs, 
nannyberry (Viburnum lentago) and blue-fruited dogwood (Cornus obliqua).  Eastern 
cottonwood trees (Populus deltoides) are common around the perimeter of the fen.  In the 
herbaceous layer, sedges (Carex spp.) and fowl manna grass (Glyceria striata) are abundant, 
with a diverse assemblage of native forbs including turtlehead (Chelone glabra) and swamp 
candles (Lysmachia terrestris).   Narrow-leaved cattails (Typha angustifolia) are common in 
wetter pockets within the wetland complex. 
 
In areas within the wetland with a more open canopy, purple loosestrife (Lythrum salicaria) was 
moderately dense (approximately 15-20% vegetative coverage in some areas), but it was less 
dense in shrub-dominated areas (approximately 2-5% coverage).  Overall, it was estimated to 
have approximately 5-10% coverage within the wetland. 
 
A low density of reed canary grass was observed (<2% coverage), primarily consisting of a few 
clusters in disturbed areas around the perimeter of the parcel.  No common reed was noted. 
 
Glossy buckthorn (Rhamnus frangula) is a non-native shrub that can sometimes become invasive 
in fen-type wetlands.  In the higher area around the perimeter of the wetland where shrubs and 
eastern cottonwood trees are abundant, glossy buckthorn accounted for the majority of the shrub 
coverage (approximately 75-85% coverage).  In other portions of the parcel, it was relatively 
sparse (<5% coverage). 
 

3.2 Mudd & Syracuse Lake Parcels 
PIN No: 008-029-010, 008-029-010.F, 007-029-002, 007-035-015, 007-029-001, 007-032-316.A 
 
Mudd Lake: 
As a whole, Mudd Lake is characterized as an emergent/aquatic wetland (Exhibit V).  This 
wetland complex is approximately 60 acres in size, and is located between Lake Wawasee and 
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Syracuse Lake.  WACF owns four parcels within Mudd Lake, totaling approximately 5.6 acres, 
which is almost 10% of the entire Mudd Lake wetland complex. 
 
The lower portions of Mudd Lake (1 to 3 feet of depth) are dominated by white water lily 
(Nymphaea tuberosa), yellow pond lily (Nuphar advena), and coontail (Ceratophyllum 
demersum).  The shallowly inundated portions of the wetland are dominated by narrow-leaved 
cattails (Typha angustifolia) and a diverse assemblage of other emergent wetland species.  On 
the very highest landscape positions within the wetland where the soils remain saturated for most 
of the year, shrubby fen species are present. 
 
Purple loosestrife is present throughout the emergent and shrubby fen portions of Mudd Lake, in 
varying densities from an estimated 15 to 40% coverage.  No common reed or reed canary grass 
was noted in the Mudd Lake Parcels. 
 
Syracuse Lake: 
Similar to the Mudd Lake wetlands, the wetlands along the southern edge of Syracuse Lake 
(Exhibit V) are characterized by a cattail-dominated emergent perimeter at the lake’s edge and 
shrubby fen species in the saturated, higher portions of the wetland.  Similar to Mudd Lake’s 
wetlands, purple loosestrife was present in low to moderate densities (approximately 10-20% 
coverage).  Neither common reed nor reed canary grass was noted in this parcel. 
 
Main Channel Parcel: 
The wetlands along the Main Channel that connect Lake Wawasee to Mudd Lake are 
characterized as emergent/aquatic wetlands (Exhibit V).  This wetland/open water complex is 
approximately 43 acres in size.  Of that total, WACF owns one parcel (approximately 1.0 acre). 
 
As a whole, the wetter portions of the Main Channel wetlands (1 to 3 feet of depth) are 
dominated by white water lily (Nymphaea tuberosa) and yellow pond lily (Nuphar advena).  The 
shallowly inundated portions of the wetland are dominated by narrow-leaved cattails (Typha 
angustifolia) and a diverse assemblage of other emergent wetland species.  In higher parts of the 
wetland where the soils are saturated for most of the year, shrubby fen species are present. 
 
Similar to the Mudd Lake and Syracuse Lake wetlands, purple loosestrife is present in low to 
moderate densities in the emergent and shrubby fen portions of the Main Channel wetland.  
Within this WACF parcel, purple loosestrife was estimated to have approximately 10-20% 
vegetative coverage. 

3.3 Conklin Bay Wetland 
PIN No: 007-065-001, 007-065-002.G, 007-065-002.F 
 
Conklin Bay is located at the western end of Lake Wawasee.  A large wetland complex 
(approximately 100 acres) extends along the southern end of the bay.  WACF owns the southern 
edge of this wetland, along Route 13 (Exhibit VI).  As a whole, the Conklin Bay wetland is 
primarily a cattail-dominated marsh.  This wetland was observed to be less diverse than either 
the Mudd Lake or Audubon wetlands. 
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The edge of the Conklin Bay wetland near Route 13 has a band approximately 50 feet in width, 
dominated by reed canary grass (approximately 75-80% coverage).  However, along the wooded 
wetland edge to the south, reed canary grass was less abundant (approximately 5-10% coverage).  
The wetland/upland transitional area was more diverse, with fowl manna grass, blue-fruited 
dogwood, crack willow (Salix fragilis), sensitive fern (Onoclea sensibilis), and common lake 
sedge (Carex lacustris).  
 
Common reed was moderately abundant near the edge of the cattails along Route 13 and 
extended approximately 50 feet towards the wetland interior.  As a whole, it was estimated to 
have approximately 20-30% coverage.  Since it is a halophyte, it is not surprising that common 
reed is present in the portion of the wetland that receives salt spray or runoff from Route 13.  
However, once established, common reed tends to grow vegetatively into a large, dense clone.  It 
is important that this species is controlled before it invades the remainder of the Conklin Bay 
wetland.   
 
No purple loosestrife was noted in the WACF portion of the wetland, and it was observed to be 
relatively sparse (2-5% coverage) in the Conklin Bay wetland in general. 
 
The upland woods located between the Conklin Bay wetland and Route 13 contained white oak 
(Quercus alba), shagbark hickory (Carya ovata), and Eastern cottonwood.  The herbaceous layer 
was rather weedy, with a moderate density of Tartarian honeysuckle (Lonicera tatarica) and 
field thistle (Cirsium arvense). 
 

3.4 Boner Lake Wetland 
PIN No: 007-015-001, 007-015-001.B, 007-016-022, 007-016-027.B, 007-033-149, 007-033-
002.A, 007-015-086.D, 007-015-091 

 
The Boner Lake Wetland (approximately 120 acres) is located east of E. Shore Drive, south of E. 
Lake Street, west of N. Warner Road, and north of E. Cornelius Road (Exhibit VII).  Of the 120 
acres, the WACF own approximately 90 acres of this wetland.  This wetland complex is very 
diverse, consisting of a number of vegetative communities, including a cattail marsh, a shrubby 
wet meadow, and fen.   
 
The northeastern portion of the Boner Lake Wetland was primarily dominated by cattails.  
However, a reed canary grass perimeter surrounded this area (approximately 50%).  This area is 
less diverse than the remainder of the wetland.  Purple loosestrife and common reed were 
observed in sparse clusters within the cattail marsh (approximately 2-5%). 
 
A large and relatively diverse shrubby fen surrounded the cattail marsh.  This area was 
dominated by blue-fruited dogwood, sensitive fern, common lake sedge, royal fern (Osmunda 
regalis spectabilis), bristly aster (Aster puniceus), common boneset (Eupatorium perfoliatum), 
and spotted joe-pye weed (Eupatorium maculatum).   All of these species are native, 
conservative wetland plants, characteristic of high-quality wetlands.  Sparse clumps of purple 
loosestrife (approximately 10%) and common reed (approximately 2%) were seen throughout 
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this area.  In addition, a moderate amount of glossy buckthorn was also observed (approximately 
50%). 

 

3.5 Morrison Bay Islands 
PIN No: 007-095-031.B, 007-095-032.B 
 
Morrison Bay is located on the eastern end of Lake Wawasee (Exhibit VIII).  The WACF owns 
two parcels within the bay, totaling approximately 4.2 acres.  Morrison bay is characterized by a 
series of cattail dominated islands.  Both parcels contained a moderate abundance of purple 
loosestrife and a low density of reed canary grass.  The presence of common reed or other 
invasive species were not observed at the time of the investigation.  In general, these islands 
were similar in species composition to the Mudd Lake and Main Channel emergent wetland 
areas. 
 
 

3.6 E. Hatchery Road Parcel 
PIN No: 007-102-001.D 
 
WACF owns one parcel (approximately 8.3 acres) on the south side of E. Hatchery Road 
(Exhibit IX).  This parcel is located south of Lake Wawasee and west of Papakeechie Lake.  The 
property is currently used for agricultural production.  A large pond/emergent wetland complex 
(approximately 3.5 acres) exists in the southern half of the property.  The perimeter of the pond 
is dominated by reed canary grass (approximately 85%), tall goldenrod (Solidago altissima), 
field thistle (Cirsium arvense), Hungarian brome (Bromus inermis), and other common 
agricultural weeds.  Purple loosestrife, common reed and glossy buckthorn were not observed 
during the time of the investigation.   
 
 

3.7 Nathaniel Crow Wetland 
PIN No: 007-093-002, 007-093-002.B, 007-093-002.A 
 
The Nathaniel Crow Parcels (approximately 39 acres) are located east of N. Turkey Creek Road, 
south of E. 1100N Road, west of N. 1000E Road, and north of E.1050N Road (Exhibit X).  One 
temporarily flooded, wet-mesic/forested wetland exists in the northern half of the parcels 
(approximately 6 acres).  A portion of Dillon Creek exists on-site and flows through the central 
portion of the wetland.  This area is dominated by sugar maple (Acer saccharum), American 
linden (Tilia americana), wood nettle (Laportea canadensis), and white ash (Fraxinus 
americana).  Sparse amounts of reed canary grass were observed within a roadside ditch along E. 
1100N road.  No other invasive species were observed within this parcel. 
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3.8 Lower Turkey Creek Parcels 
PIN No: 007-096-028, 007-095-116.A 
 
WACF owns two parcels (approximately 17 acres) located along the Lower Turkey Creek 
drainage (Exhibit XI).  Both parcels compose a small fraction of a much larger emergent, scrub-
shrub, forested wetland complex (totaling approximately 100 acres).   
 
The western-most parcel is located east of N. Turkey Creek Road, and north of E. 1000N road.  
The wetland portion that extends on-site is dominated mostly by reed canary grass 
(approximately 75%).  Pockets of purple loosestrife were observed along the perimeter of the 
Turkey Creek channel in the eastern half of the property (approximately 2-5%).  Sparse amounts 
of common reed were also observed in the northwestern half of the property (<1%).  The 
remainder of the wetland edge contained a fairly diversified vegetative community.  Dominants 
within this area include skunk cabbage (Symplocaroys foetidus), sensitive fern, blueflag iris (Iris 
virginica shrevei), clearweed (Pilea pumila), and elderberry (Sambucus canadensis).  A highly 
diverse wooded upland surrounds the wetland. 
 
The eastern-most parcel is located south of E. 1050N Road and west of N. 1000E Road.  This 
parcel contains a sedge meadow wetland interspersed among a wooded upland.  Dominant plant 
species within the wetland include rice cut grass (Leersia oryzoides), broad-leaved woolly sedge 
(Carex pellita), common tussock sedge (Carex strictra), and nannyberry.  Reed canary grass was 
observed throughout the wetland, but was more prevalent in the northern portion of the parcel 
(approximately 25-30%).  Overall, it is estimated to have approximately 1-15% coverage within 
the wetland.  In addition, common reed, purple loosestrife, and glossy buckthorn were not 
observed at the time of the investigation. 
   

3.9 E. 1000N by County Line Road Parcel 
PIN No: 007-09-002.C 
 
WACF owns a parcel (approximately 16 acres) located southwest of the intersection between E. 
1000N Road and County Line Road (Exhibit XII).  The upland topography on this parcel appears 
to be characteristic of old dunes.  In the moist interdunal depressions, two sand panes were 
observed in the eastern portion of the property.  Dominant plant species within these areas 
include sand cherry (Prunus pumila), tulip tree (Liriodendron tulipifera), red bulrush (Scirpus 
pendulous), common mountain mint (Pycnanthemum virginianum), and tall scouring rush 
(Equisetum hymale).  Sparse amounts of purple loosestrife, common reed, and reed canary grass 
were observed in both of these areas (approximately 2%).  In general, this wetland type is 
relatively uncommon and has the potential to contain many rare species.  A more intensive 
biological investigation and ecological management plan for this area is recommended. 
 
A large, relatively diverse, shrubby fen is located in the western half of the property.  This area 
contains a mix of sand cherry, tall water parsnip (Sium suave), elderberry, orange jewelweed 
(Impatiens capensis), tall nettle (Urtica procera) and Tartarian honeysuckle (Lonicera tatarica).  
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Overall, this area contained approximately 10% reed canary grass.  In addition, common reed, 
purple loosestrife, and glossy buckthorn were not observed at the time of the investigation. 
 

3.10 Village to Gordy Lake Parcel 
PIN No: 57-16-32-300-999.000-015, 57-16-32-400-001.000-015, 57-16-32-300-001.000-015. 
 
WACF owns three parcels (approximately 140 acres) along the Lower Knapp Lake Chain 
(Exhibit XIII).  This includes Village Lake, and areas of wetland and pastureland north and east 
of Gordy Lake, Ryder Lake, and Duely Lake.  An approximately 524 acre wetland/open water 
complex extends throughout the Knapp Lake Chain.   Of the approximately 524 acres, the 
WACF owns approximately 62 acres within the Village to Gordy Lake Parcels.  The wetland 
within the WACF parcel is primarily categorized as a shrubby fen with sparse invasive species.  
An abundant amount of reed canary grass (approximately 75-85%) was observed along the 
perimeters of Village, Ryder, and Duely Lakes.  In addition, only a moderate amount (15-25%) 
of reed canary grass was noted along the channels in between the lakes.  A few sparse clumps of 
purple loosestrife were observed along the channel.  However, common reed was not observed 
during the site investigation. 
 

3.11 Hindman to Knapp Lake Parcel 
PIN No: 57-18-05-100-002.000-018, 57-18-05-200-001.000-018, 57-18-04-300-301.000-018, 
57-18-04-400-075.000-018, 57-18-04-400-072.000-018, 57-18-04-400-072.000-018 
 
The WACF owns five parcels (approximately 89 acres) along the northern edges of Hindman 
Lake, Moss Lake and Knapp Lake (Exhibit XIV).  A portion (approximately 60 acres) of the 
approximately 524 acre Knapp Lake Chain wetland is located within these parcels.  The wetland 
area, located within the eastern-most parcel and adjacent to Knapp Lake, contains an abundant 
amount of glossy buckthorn (approximately 75-85%).  In addition, a small drainageway, located 
directly west of this area was observed draining into Knapp Lake.  This drainageway contained 
approximately 65-75% reed canary grass. 
 
The wetland located within the remaining parcels is characterized by a large shrubby fen/forested 
wetland complex.  This wetland contains moderate amounts of reed canary grass and dense 
populations of glossy buckthorn throughout.  However, it also contained a diverse assemblage of 
native species.  Dominant species within these areas include common boneset, common water 
horehound (Lycopus americanus), spotted joe-pye weed, marsh shield fern (Dryopteris 
thelypteris pubescens), early wild rose (Rosa blanda), shining sumac (Rhus copallina latifolia), 
fowl manna grass, lance-fruited oval sedge, common tussock sedge and late goldenrod (Solidago 
gigantea). 
 
Purple loosestrife and common reed were not observed during the time of the investigation. 
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3.12 Little Knapp Lake Parcel 
PIN No: 57-18-04-200-086.000-018, 57-18-04-200-087.000-018 
 
The WACF owns two parcels (approximately 20 acres) along the Upper Knapp Lake Chain, 
adjacent to and encompassing Little Knapp Lake (Exhibit XV).  These parcels are located south 
of County Road 90S and west of County Road S 900W.  The property consists of sandy, oldfield 
pastures, emergent wetland, and Little Knapp Lake.  A small portion of the Knapp Lake Chain 
wetland (approximately 524 acres) extends on the property.  Of that total, the WACF owns 
approximately 11 acres, which includes a degraded emergent wetland and Little Knapp Lake.  As 
a whole, reed canary grass accounts for approximately 75-85% of the wetland.  A few notable 
native species, like blue-fruited dogwood, broad-leaved woolly sedge, and great angelica 
(Angelica atropurpurea), were observed within this area.  The presence of purple loosestrife or 
common reed was not detected in this parcel. 
 

4.0 Knapp Lake Chain 
 
On August 9, 2006, the Knapp Lake Chain was monitored for baseline water quality data.  This 
collection effort of data will assist in gaining an understanding of the lakes interactions, 
differences, degradations and ecosystem.  Exhibit XVI shows the Knapp Lake Chain.  Table 1 
provides physical measurements, including lake surface area and maximum depth and basic 
water quality parameters.  Brief discussions of the water quality parameters are as follows. 
 
Temperature.  The ecological effects of light and temperature on the photosynthesis and growth 
of algae are inseparable because of the interrelationships in metabolism and light saturation.  One 
commonly observed change in the rate of respiration of planktonic algae is an increase of the rate 
with increasing temperature.  Additionally, the ability of water to hold oxygen decreases as 
temperatures increase.  When water is oxygen saturated, warmer water has the ability to possess 
lower amounts of oxygen when compared to colder water that is likewise oxygen saturated.  
Water temperature readings at the Knapp Lake Chain were collected using an YSI Model 63 
digital meter.  Results of the samples were normal and in accordance with the natural climactic 
air temperatures during 2006.   
 
Conductivity.  The conductance of lake water is the reciprocal of its resistance to electrical flow.  
The resistance of a water solution to electrical current or electron flow is reduced with increasing 
content of ionized salt.  Distilled water has a conductivity of zero.  The more pure the water is, 
the lower its conductivity.  Harper Lake had the lowest recorded value and Knapp Lake had the 
highest recorded value.  Knapp Lake Chain conductivity was measured using an YSI Model 63 
and ranged within (419 - 541 μmhos) which is typical of lakes within Indiana.  Conductivity 
measurements may be indicative of excessive metal or salt inputs as values exceed 1,000 μmhos.  
 
Specific Conductance.  Specific Conductance is an extrapolated value of what the conductance is 
projected to be at a temperature of 25ºC.  This reading is important because conductivity 
readings are directly linked to temperature and can change up to 3% for a change of one degree 
Celsius.  Typical conductivity and specific conductance readings for lakes in Indiana are 
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approximately 400 μmhos, with readings over 1,000 being indicative of excessive metal or salt 
inputs.  The ranges at the Knapp Lake Chain (400 - 517 μmhos) are typical and calculated using 
an YSI Model 63.  
 
Salinity.  Salinity is a measure of the total salts that are dissolved in water, in parts per thousand 
(ppt).  Salinity will be variable from location and time of year.  Plants are adversely affected by 
high salinity, which can cause stunted growth, leaf burn and defoliation.  The ocean’s salinity is 
approximately 35 ppt.  The following list denotes various concentration levels of salinity in 
natural environments, however, urban influences of salt distribution during wintertime provides a 
non-natural situation: 

• Fresh water, 0 ppt, no tidal influence 
• Tidal Fresh, 0 – 1 ppt, tidal influence 
• Oligohaline, 2 – 5 ppt, slightly brackish 
• Mesohaline, 8 – 15 ppt, brackish 
• Polyhaline, >18 ppt, salt water 

 
The most commonly used road salt is sodium chloride (NaCl).  NaCl dissociates in aquatic 
systems into chloride ions (Cl-) and sodium cations (Na+).  This also results in a higher 
conductivity reading.  Elevated sodium and chloride levels create osmotic imbalances in plants, 
which inhibit water absorption and reduce root growth.  Various species of fish, amphibians and 
aquatic macroinvertebrates are adversely impacted by increased levels of sodium and chloride.  
Salinity values were measured using an YSI Model 63.  The salinity value of 0.2 ppt, which was 
consistent throughout the system, is typical of waterbodies which receive stormwater runoff from 
regionally normal land use activities.  
 
pH (Acidic and Alkaline).  The pH of a water body reflects the concentration of hydroxide (OH-) 
in the water body.  A low pH signifies an acidic medium (lethal effects of most acids begin to 
appear at pH = 4.5) while a high pH signifies an alkaline medium (lethal effects of most alkalis 
begin to appear at pH = 9.5).  Neutral pH is 7.  The actual pH of a water sample indicates the 
buffering capacity of that water body.  The relatively alkaline pH values within the Knapp Lake 
Chain (8.35 – 8.90) are reflective of calcareous groundwater inputs into the lake system derived 
from groundwater seepage through limestone and dolomite constituents of glacial till in the 
Wawasee area watershed.  All pH values were acquired using an YSI Model 63.  
 
Dissolved Oxygen.  Dissolved oxygen is the gaseous form of oxygen and is essential for 
respiration of aquatic organisms (i.e. fish and plant).  Dissolved oxygen enters water by diffusion 
from the atmosphere and as a byproduct of photosynthesis by algae and plants.  Oxygen 
saturation in water would equal 100% if equilibrium were reached.  Values greater than 100% 
saturation indicate photosynthetic activity within the water.  Large amounts of dissolved oxygen 
in the water indicate excessive algae growth.  Dissolved oxygen is consumed by respiration of 
aquatic organisms and during bacterial decomposition of plant and animal matter.  The Indiana 
Administrative Code lists a minimum standard of 4.0 mg/L for dissolved oxygen. Dissolved 
oxygen in the Knapp Lake Chain (with the exception of Hindman Lake) was acceptable, with all 
recorded levels between 8.12 and 12.25 mg/L.  All dissolved oxygen values were obtained using 
the YSI 55 meter by submerging the probe in upper foot of the water column.  Although all of 
these values were greater than saturation levels, values under 14.0 mg/L are considered naturally 
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occurring, and aquatic organisms are capable of handling exposure to such levels.  However, 
Hindman Lake’s dissolved oxygen is representative of a supersaturated condition that is 
potentially harmful to fish and macroinvertebrates.  Potentially, there is too much nutrient 
loading entering Hindman Lake, which allows for the excessive growth of algae.  Too much 
algae would produce supersaturated dissolved oxygen levels, and would also decrease the Secchi 
Disk reading (which had the worst value at Hindman) and increase the turbidity value (also the 
worst value recorded from Hindman).  
 
Turbidity.  The waters transparency can be affected by two primary factors: algae and suspended 
particulate matter.  An increase in the density of the phytoplankton or suspended particles 
signifies an increase in the waters turbidity.  Although the complete set of turbidity values were 
not able to be collected due to equipment malfunction, the valid value recorded from Hindman 
Lake was greater than the other valid values.  The turbidity measurements also indicate a 
detrimental influence on Hindman that does not exist to the same extent at the other lakes within 
the Knapp Lake Chain. Turbidity values were taken using the LaMotte 2020 meter. 
  
Secchi Disk.  Secchi disk transparency measurements were determined by the depth at which a 
standard disk with alternating quarters of black and white is no longer visible in the water 
column.  Secchi depth readings from all but two of the lakes exceed the 2003 median depth for 
“typical northern Indiana lakes” of 5.7 feet as presented in DJ Case & Associates (2005).  Gordy 
Lake was recorded at 5.5 feet which is nearly equal to the typical Indiana lake value, and not a 
direct concern, however, as it is directly downstream of Hindman Lake, the degraded water 
quality may be causing an influence unrelated to the land use activities immediately around 
Gordy Lake.  The Secchi depth measured at Hindman Lake was 3.5 feet, which is significantly 
lower than the typical value for an Indiana Lake. 
 
Preliminary results demonstrate that Hindman Lake suffers from a detrimental influence that has 
demonstrated impairment through the comparative water quality values measured on August 9, 
2006 (Table 1).  In summary, Hindman Lake had the highest values for dissolved oxygen and 
turbidity as well as the lowest secchi disk value. Dissolved oxygen in high levels is 
representative of a supersaturated condition that is potentially harmful to fish and 
macroinvertebrates.  An increase in algae densities will produce supersaturated dissolved oxygen 
levels which would decrease the Secchi Disk reading and increase the turbidity value, as seen in 
Hindman.  The dissolved oxygen saturation for Hindman at the surface of the water column was 
247% and 221% at ten feet depth.  These extreme values were 92% greater than that of Gordy 
Lake, which is the next lake downstream of Hindman Lake in the Knapp Lake Chain.  Although 
the complete set of turbidity values was not able to be collected, the valid measurement recorded 
from Hindman Lake was the largest in the data set.  The Secchi depth measured at Hindman 
Lake was 3.5 feet, which is significantly lower than the typical value for an Indiana Lake. 
Potentially, there is too much nutrient loading entering Hindman Lake, which allows for the 
excessive growth of algae and would account for the impaired water quality measurements.  

To further understand the apparent degradation of Hindman Lake, historical water quality data 
from a 2000 Indiana Clean Lakes Program (ICLP) study of the Knapp Lake Chain was reviewed.  
Increased nutrient loading can be measured through nitrogen and phosphorus levels and were 
evaluated as parameters by ICLP (Table 2).  Phosphorus is a major cellular component of 
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organisms and is the limiting growth factor of algae and plants.  Phosphorus occurs naturally 
within a system but can also be found in fertilizers and in human and animal waste.  In the ICLP 
study, total phosphorus was analyzed because concentrations greater than 0.03mg/L (30µg/L) 
can cause algal blooms and an increase in dissolved oxygen.  Nitrogen is another cellular 
component of organisms but can also enter water bodies from air, precipitation, surface runoff or 
groundwater sources.  The amount of nitrogen in lake water is often related to surrounding land 
use.  Nitrate and nitrite are forms of nitrogen that can cause oxygen depletions or supersaturated 
conditions when found in the water column in excessive amounts.  Chlorophyll is the pigment 
that allows plants, including algae, to convert sunlight into organic compounds in the process of 
photosynthesis.  Chlorophyll a is the predominant type found in algae and cyanobacteria (blue-
green algae).  Measuring its abundance is a good indicator of the amount of algae present in the 
water column.  Excessive quantities of chlorophyll a can indicate the presence of algae blooms.  
Unconsumed algae sink to the bottom of a waterbody and decay, using up the oxygen required 
by other plants and organisms.  This situation can result in fish kills, which becomes particularly 
concerning as Hindman Lake is immediately upstream of Gordy Lake, which has a historically 
documented population of cisco (Coregonus artedi), a deep water whitefish indicative of high 
water quality. 

Hindman Lake had the most degraded water quality values within the ICLP data set, which was 
comparable to the analysis of V3’s 2006 data set.  Dissolved oxygen saturation was 145% at 
Hindman Lake with the second highest value being substantially lower, 117% at Moss Lake.  
The poor secchi disk value for Hindman in was also paralleled within the ICLP data set.  
Hindman Lake had the worst secchi disk value of 2 feet.  The Knapp Lake Chain average for 
chlorophyll a was 3.19ug/L (excluding Hindman) which is considerably lower than Hindman at 
19.98 ug/L.  Overall the ICLP data set included many similarities to the 2006 study regarding 
poor water quality values for Hindman Lake, which supports the desire to further study nutrient 
loading into Hindman as a source for these degraded conditions. 

We hypothesized that nutrient loading into Hindman Lake is causing the poor water quality 
values for dissolved oxygen, turbidity, secchi disk, and chlorophyll a.  In order to positively 
identify nutrient loading as a source we desired a spring water quality measurement which would 
include nutrient analysis.  On June 6, 2007 another study was conducted on the Knapp Lake 
Chain (Table 3).  Little Knapp Lake, Moss Lake, Hindman Lake, and Gordy Lake included all 
previously measured hand-held water quality parameters and also included the laboratory 
analysis of total phosphorus and nitrate-nitrite.  Little Knapp Lake was tested to gain insight into 
the surrounding land use.  Moss Lake is located upstream of Hindman Lake and would serve as 
the baseline control for what values in the Lake Chain should be without the specific 
contributions of increased nutrient loading within Hindman Lake.  Results of the analysis of 
water quality within Gordy Lake are significant because it is located downstream of Hindman 
Lake and would be the first lake to be subsequently impacted by the degradation of Hindman 
Lake (Exhibit XVI).  Laboratory results for phosphorus and nitrate-nitrite samples are included 
in Appendix A.  Results from total phosphorus were none detected in all four selected lakes and 
nitrate-nitrite levels were all comparable and within the acceptable range (less than 10 mg/L). 
 
The June 2007 water quality values for Hindman Lake are similar to the other lakes within the 
Knapp Lake Chain, which is desirable, however, is not necessarily indicative of water quality 
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improvement.  The values from both the 2000 and 2006 studies indicate that a water quality 
impairment is present within Hindman Lake and although it was not present in the 2007 study it 
should not be dismissed as an issue.  Other sources of impairment may include septic tank 
seepage, organic soil, non-point source pollution, and or changes of surrounding land use.  Other 
parameters in future studies could provide a more accurate source of the impairment within 
Hindman Lake.  Perhaps measuring bacteria or organic nitrogen would shed more light in 
understanding what may be the source to the impairment at Hindman Lake.  Hindman Lake 
should continue to be monitored.  Secchi disk measurements are easily made and should provide 
interpretive data on the significant difference between Hindman Lake and the others lakes within 
the Knapp Lake Chain. 
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TABLE 1.  WATER QUALITY DATA FROM THE KNAPP LAKE CHAIN, AUGUST 9, 2006. 
 

Lake Name 
Lake 

Surface 
Area 

Max. 
Depth Time Air 

Temp. 
Water 
Temp. Turbidity pH Conductivity Specific 

Cond. Salinity Dissolved 
Oxygen 

Secchi 
Disk 

 
 (acres) (ft) (24:00) (°C)* (°C) (NTU)  (μmhos) (μmhos) (ppt) (mg/L) and % (ft) 

Harper Lake 12.6 25 10:30 28 27.5 0.50 8.73 419 400 0.2 10.50, 135 % 12.0 

Little Bause 
Lake 4.9 17 11:15 - 25.7 ** 8.41 520 512 0.2 11.46, 141% 9.5 

Knapp Lake 75.7 57 11:40 - 27.4 1.4 8.57 541 517 0.2 10.76, 131% 7.5 

Moss Lake 8.6 17 12:10 - 27.5 1.2 8.51 523 499 0.2 10.48, 135% 7.0 

Neal Lake 0.6 3 12:30 31 26.5 0.80 8.35 525 510 0.2 8.12, 102% > available 

Hindman Lake 10.7 19 12:50 - 27.0 5.2 8.90 494 475 0.2 

>20.0 at 
surface, 247% 
17.92 at 10ft 
depth, 221% 

3.5 

Gordy Lake 27.4 35 14:00 31 28.0 2.7 8.66 528 500 0.2 12.25, 155% 5.5 

Rider Lake 2.3 15 14:20 - 27.8 ** 8.42 528 504 0.2 9.60, 122% 10.0 

Duely Lake 16.3 19 14:40 - 27.3 ** 8.57 508 487 0.2 10.85, 132% 9.0 

Village Lake 11.3 21 15:20 30 27.5 ** 8.62 502 480 0.2 11.44, 147% 9.0 

*    air temperature measured periodically during investigation 
**  meter malfunction, values discarded 
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TABLE 2 .  WATER QUALITY DATA FROM INDIANA CLEAN LAKES PROGRAM, 2000. 
 

Lake Name Epilimnion or 
Hypolimnion pH Alkalinity Conductivity NO3 NH4 Org. N Soluble 

Phosphorus 
Total 

Phosphorus 

D.O. 
Saturation 

at 5 ft. 

Secchi 
Disk Chlorophyll a 

 E or H  (mg/L) (μmhos) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) % (ft) (ug/L) 

E 8.52 147 440.9 0.385 0.04 0.796 0.01 0.039 
Harper Lake 

H 7.8 196 485 0.065 0.0386 1.034 0.008 0.05 
114% 7.5 3.01 

E 8.1 131 452.3 1.662 0.047 0.183 0.022 0.072 Little Bause 
Lake H - - - - - 0 - - 

112% 10.0 1.17 

E 8.4 167 558 5.787 0.046 1.018 0.026 0.026 
Knapp Lake 

H 7.85 231 371.6 0.405 1.816 1.472 0.66 0.671 
114% 6.0 3.31 

E 8.2 155 534 4.166 0.165 1.424 0.008 0.043 
Moss Lake 

H 7.85 189 587 1.447 0.035 2.068 0.011 0.088 
117% 8.0 1.78 

E 8.8 130 484.8 2.624 0.092 0.138 0.016 0.158 
Hindman Lake 

H 7.6 216 576 0.869 0.242 0 0.011 0.089 
145% 2.0 19.98 

E 8.5 153 527 3.441 0.018 1.342 0.011 0.032 
Gordy Lake 

H 7.45 229 574 0.095 1.871 0.673 0.283 0.326 
103% 4.5 4.21 

E 8.15 156 525 2.576 0.172 1.147 0.014 0.06 
Rider Lake 

H 7.5 194 547 0.789 0.087 1.73 0.014 0.071 
95% 6.5 4.99 

E 8.3 164 528 2.171 0.061 1.295 0.014 0.08 
Duely Lake 

H 7.6 193 523 .708 0.018 1.527 0.016 0.127 
92% 6.0 6.81 

E 8.2 166 519 1.756 0.018 1.136 0.013 0.065 
Village Lake 

H 7.5 213 452.4 0.063 0.018 2.072 0.015 0.127 
92% 5.0 3.23 

E 8.6 125 382.5 0.022 0.063 0.41 0.021 0.013 
Wawasee 

H 7.65 149 305 0.022 0.018 0.481 0.033 0.026 
79% 7.0 2.29 

E 8.4 126 363.7 0.022 0.02 0.598 0.019 0.01 
Syracuse 

H 7.7 144 352.8 0.022 0.313 0.417 0.021 0.016 
85% 11.5 1.13 
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TABLE 3.  WATER QUALITY DATA FROM THE KNAPP LAKE CHAIN, JUNE 6, 2007. 
 

Lake 
Name 

Lake 
Surface 

Area 

Max. 
Depth Time Air 

Temp. 
Water 
Temp. Turbidity pH Conductivity Specific 

Cond. Salinity Dissolved 
Oxygen 

Secchi 
Disk 

Nitrate 
and Nitrite 

Total 
Phosphorus 

 (acres) (ft) (24:00) (°C)* (°C) (NTU)  (μmhos) (μmhos) (ppt) (mg/L) and % (ft) (ppm) (ppm) 

Harper 
Lake 12.6 22 10:45 20 22 1.49 8.58 504 531 .3 10.38, 119% 10 - - 

Little 
Bause Lake 4.9 15 10:55 20 21 0.64 8.22 494 536 .3 11.73, 131% 14 - - 

Little 
Knapp 
Lake 

2.8 14.8 11:30 20 19 2.41 8.34 673 757 .4 14.18, 153% 6 3.66 ND 

Knapp 
Lake 75.7 55 12:00 20 22 0.70 8.48 523 555 .3 8.78, 100% 16 - - 

Moss Lake 8.6 16 12:20 20 22.5 0.62 8.37 509 535 .3 8.83, 102% 15 2.97 ND 

Neal Lake .6 3.5 12.55 20 22 0.78 8.4 492 519 .3 11.40, 134% 3.5 - - 

Hindman 
Lake 10.7 16 12:45 20 21.5 0.58 8.33 547 586 .3 9.10, 101% 15 3.14 ND 

Gordy 
Lake 27.4 33 14:00 20 23 0.66 8.43 543 566 .3 8.66, 101% 15 2.96 ND 

Rider Lake 2.3 14 14:20 20 24 0.74 8.37 549 562 .3 9.3, 110% 12 - - 

Duely Lake 16.3 17 14:30 20 23 0.83 8.30 537 557 .3 8.6, 102% 13 - - 

Village 
Lake 11.3 20 14:50 20 23 0.58 8.32 532 551 .3 8.87, 103% 14 - - 

* A result of ND indicates None Detected. 
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5.0 Invasive Species Management Options and Timing 

5.1 Purple Loosestrife- Control 
 
Mechanical Control:  Hand pulling or digging purple loosestrife is an effective 
technique used to control small populations of the species, when only a few individuals 
are present. Hand pulling or digging purple loosestrife should be performed mid to late 
spring before the species flowers to avoid spread of seed while removing the plant. When 
purple loosestrife is fully removed from the soil, it is recommended that the plant be 
placed in a trash bag and burned off site or disposed in an approved landfill (Heidorn 
1990). 
 
Chemical Control:  In instances where more than a few individuals of purple loosestrife 
are present, herbicide is recommended to control the species from further expanding.  
Rodeo, Roundup, and Garlon3A are available herbicides that are used to control 
populations of purple loosestrife.  Near water, Rodeo currently is the only aquatic 
approved herbicide because it readily breaks down in water.  Herbicide should be applied 
by a state licensed applicator or operator in accordance with its label.  When applying 
herbicide on purple loosestrife, caution needs to be practiced to avoid affecting 
surrounding desirable vegetation.  Survivorship of surrounding desirable vegetation is 
important, since it needs to colonize the voids where the purple loosestrife previously 
occupied.  If surrounding vegetation is stunted or killed during herbicide application, 
purple loosestrife seeds may germinate and re-colonize the area. Application of herbicide 
to control purple loosestrife should be done in the late spring to early summer months, 
before the plant sets seed.  If the plant is already in flower, heads of purple loosestrife can 
be cut, bagged, and disposed to prevent the plant from going to seed.  However it is 
important to follow up with an herbicide treatment after removing the flower heads 
because the plant may resprout and set seed later in the growing season (Packard and 
Mutel 1997).   
 
Biological Control:  Biological control is the use of animals, fungi, or other microbes to 
feed upon, parasitize or otherwise control targeted pest species (Tu et al. 2001).  
Biological control is only effective where there is a large enough population of the 
invasive species to support the bioagent population long-term.  Since there is a 
moderately dense population of purple loosestrife in the wetlands surrounding Lake 
Wawasee and Syracuse Lake (i.e., Morrison Bay Islands, Conklin Bay Wetlands, 
Audubon Parcel, Mudd and Syracuse Lake Parcels, and Boner Lake Parcels), biological 
control may be an effective long-term control solution. 
 
The insects Galerucella calmariensis, Galerucella pusilla, and Hylobius 
transversovittatus may be used as biological control agents in dense areas of purple 
loosestrife.  Through feeding exclusively on purple loosestrife, the Galerucella leaf 
beetles can prevent production of seed and eventually can cause the plant to die.  The 
Galerucella species are introduced into targeted areas in the late summer months (August 
to late September), so the beetles can burrow in the ground to overwinter.  After the 
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winter months the beetles will emerge as adults and begin to feed on the flower heads of 
purple loosestrife hindering the plants from producing seed (INHS 1998).  The 
Galerucella species have been know to stunt the population of a purple loosestrife patch 
in approximately three years (Michigan Sea Grant 2006).  After a period of three to four 
years, it can be expected that the beetles will spread from the original release points and 
provide a beneficial impact to other areas of loosestrife as well.  Beetles should be 
released during mid-summer. 
 
Hylobius weevil stunts the growth of purple loosestrife by laying its young within the 
roots which ultimately kills the plant.  With the Hybolius weevil, the top of the plant is 
cut and scoured, and the egg of the Hybolius weevil is inserted into the scour with a fine 
paint brush and covered with a small amount of modeling clay.  The Hybolius weevil will 
then burrow into the roots of the plant and overwinter.  The juvenile Hybolius weevil will 
emerge as the soil starts to warm in the spring and begin to feed its way up through the 
plant and emerge as an adult, ultimately killing the plant in the process (Illinois Natural 
History Survey 1998).  The Hybolius weevil should be installed in the summer months.  
The use of Hybolius weevil as a biocontrol agent is discouraged because of the 
cumbersome introduction methods and because it is susceptible to flooding (Malecki and 
Blossey 2006). 
 

5.2 Reed Canary Grass- Control 
 
Fire Management: Fire management may be used for large stands of reed canary grass.  
Repeatedly burning large pockets of reed canary grass in early fall or late spring (when 
the plant is actively growing) is recommended to control further intrusion of the plant.  
However, burning has not been shown to be effective at controlling reed canary grass 
when used by itself; burning used in conjunction with chemical control has proven more 
effective.   
 
Chemical Control:  Herbicide treatment of reed canary grass is a common and effective 
management technique.  Rodeo, Roundup, and Plateau are available herbicides that are 
used to control populations of reed canary grass.  Near water, Rodeo is the only herbicide 
currently approved for use over water because it readily breaks down in water.  Plateau is 
a powerful long term treatment for reed canary, yet caution needs to be taken when using 
this herbicide since it persist in soils and can leach into ground water.  Furthermore, 
Plateau should not be used when underlying water tables are close to ground level 
because risk of contamination is greatly increased.  Herbicide should be applied by a state 
licensed applicator or operator in accordance with its label.      
 
Reed canary is one of the first grasses to sprout in the spring and one of the last plants to 
go dormant in the fall.  Therefore, early spring and late fall are ideal times to apply 
herbicide to reed canary grass, while native plants are dormant (Czarapata, 2005).  This 
timing reduces the possibility of affecting non-target species. 
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Mechanical Control:  Due to reed canary grass’s ability to grow in large monocultures, 
pulling or digging up the plant is impractical.  Mowing patches of reed canary in the 
spring and fall can help retard grow and development of seed.  Mowing also aids in 
growth of native plant species in that it exposes them to more sunlight (Czarapata, 2005). 
 

5.3 Common Reed- Control 
 
Currently, chemical control is the only practiced treatment that is successful in 
controlling populations of common reed.  Burning has been known to increase the density 
of common reed stands, and biological controls are not specific to controlling common 
reed (i.e., other species are affected as well).  Some ecologists have recommended 
flooding, yet this process can be impossible, non-selective, and extensive.   
 
Chemical control: Common reed is often specific to aquatic environments; therefore 
Rodeo is the herbicide currently approved for use over open water.  Herbicide should be 
applied by a state licensed applicator or operator in accordance with its label.  Herbicide 
application should be conducted in late July to early August when common reed tassels 
(flowers).  Good results have also been achieved with Rodeo application from September 
to October followed by a spring burn the following year to clear the dead stand.  In high 
quality environments, it is recommended that common reed be cut down to waist height 
followed by a high concentration drip application of the herbicide (Marks et al. 1993), or 
hand-wicking using a cotton glove and spray bottle filled with herbicide.  These more 
labor-intensive methods reduce the possibility of impacts to non-target species. 
 

 

6.0 Prioritized Action Plan 
 
Below is a prioritization of invasive plant problems on the land owned by WACF.  
Priority was given to actions that could have positive, sustainable, long-term effects on 
the system by acting sooner.    
 
Herbicides for all chemical control should be approved for use in water and must be 
applied in accordance with the manufacturer’s recommendations.  The choice of 
herbicide and timing of herbicide application should be made by a trained, experienced 
professional based on the target weed species and natural area conditions.  Herbicide 
should be applied by a state licensed operator or applicator with familiarity and 
experience conducting weed eradication within natural areas and wetlands. 
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1) Biological Control of Purple 
Loosestrife – Biological control is the 
recommended method of controlling 
purple loosestrife in the wetlands in the 
vicinity of Lake Wawasee and Syracuse 
Lake for the following reasons:  1) there 
is a moderate density of purple 
loosestrife scattered throughout all of 
the wetlands in the vicinity, indicating 
that the loosestrife population would be 
large enough to support a population of the Galerucella spp. beetle; and 2) there is 
limited access to many of the wetland areas which would make selective herbicide 
applications both difficult and expensive.   

 
Based on preliminary conversations, it appears that there may have been previous 
releases of the Galerucella beetles in the Lake Wawasee vicinity.  However, details 
regarding the dates, numbers, and locations of these previous releases have not yet 
been obtained.  Once documentation regarding the previous releases has been 
received, monitoring should be conducted in the release vicinity to determine if the 
beetle population is still present, and whether it is starting to control the purple 
loosestrife population. 

 
Should additional releases of the Galerucella beetle be warranted, two sites have been 
identified on the Audubon Parcel (see Exhibit IV) that would be good release sites for 
the Galerucella spp. beetle due to the density of purple loosestrife and access to the 
site.  Beetles should be released during mid-summer, and monitoring conducted 
annually to evaluate the spread of the beetle population and its effect on the purple 
loosestrife population. 

 
2) Invasive Species Public Education – The 

public should learn to identify invasive 
species to prevent future spread.  
Especially with the number of lakefront 
owners on both the Knapp Lake Chain and 
Lake Wawasee, each owner’s plantings 
have the potential to spread seed to 
downstream wetlands. They should also 
be educated on which plants should not be 
purchased from nurseries in order to 
prevent the spread of new invasive 
species.  Specifically, purple loosestrife 
and reed canary grass are often planted in residential landscapes.  In addition, 
individuals should also be educated on controlling invasive species within their own 
properties.  This can be done at anytime during the year.   
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3) Chemical and Physical Control of Purple Loosestrife – In general, purple 

loosestrife has not invaded many of the wetlands along the Knapp Lake chain.  
However, there are a few isolated individuals of purple loosestrife in the upstream 
portions of the watershed along the Knapp Lake Chain.  Some of these individuals 
may have been planted as ornamentals by lake residents.  These plants should be 
hand-pulled or killed using herbicide.  If plants are in flower, heads should be cut off 
so they do not set seed.  Chemical herbicide treatment should be performed during 
early to mid-summer.  Monitoring and physical control could be performed routinely 
by Knapp Lake Chain residents, if an educational and instructional program could be 
implemented. 

 
4) Chemical Control of Common Reed – Common reed was largely absent from most 

of the WACF wetlands.  Small clones were only noted within the Conklin Bay and 
Boner Lake Parcels wetlands.  Control of these two areas of common reed are given 
high priority for the following reasons: 1) common reed is not yet common in the 
watershed; 2) the small populations at both sites have a high potential for expansion 
into large continuous wetland complexes; 3) control measures are less expensive, 
more effective, and have less potential for impacting non-target species when the 
common reed population is still small.  Herbiciding common reed should occur in late 
summer when it is full grown and beginning to flower.  It may be possible to 
eradicate common reed from the Wawasee area watershed if these colonies are 
effectively controlled. 

 
5) Chemical Control of Reed Canary Grass - low to moderate densities in high 

quality wetland – There are many sites that possess a low to moderate density of 
reed canary grass within high quality wetland areas.  In general, these sites have more 
diversity than other sites and less dominance from invasive species.  It is important 
that reed canary grass does not expand and displace the other, desirable wetland 
species.  Therefore, control of reed canary grass at these sites has a higher priority 
than sites that are already densely infested by reed canary grass.  There are four sites 
that are included in this category.  In decreasing order of importance they are as 
follows:  E. 1000N by County Line Rd. Parcel, Hindman to Knapp Lake Parcel, the 
southern portion of Boner Lake Parcels, Nathaniel Crow Wetland, and the 
northeastern portion of Turkey Creek.  Selective herbicide application to reed canary 
grass should be performed during early spring and late fall, and care exercised to 
minimize impacts to non-target species. 

 
6) Chemical Control of Reed Canary Grass in moderate to high densities – These 

targeted sites tend to have less vegetative diversity and posses large areas of reed 
canary grass monocultures.  To adequately control these areas, more monitoring 
effort is required over time and, more than likely, additional activities such as follow-
up herbicide applications, seeding, planting, burning, and mowing will be required.  
The chemical control is also much more intensive over a longer period to try and 
control reed canary grass.  As a result these areas will be much more expensive to 
control.   
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Sites that have abundant reed canary grass include the northern portion of Boner 
Lake, Conklin Bay Wetland (perimeter), E. Hatchery Road Pond, Lower Turkey 
Creek Wetland, Village to Gordy Lake Parcel, and Little Knapp Parcel.  Timing is the 
same as above.  Anticipated financial limitation is the reason for making this a lower 
priority at this time. Additionally, there would need to be the commitment and 
resources for a coordinated, comprehensive management strategy over many years for 
control of reed canary grass in these areas to be effective.  An additional 
consideration is that WACF does not own the entire wetland dominated by reed 
canary grass.  Control efforts must be coordinated with other property owners across 
the entire wetland for it to be effective and sustainable. 

 
Depending on funding, timing, and site conditions, a sample management strategy is 
as follows: 

 
Year 1 – Spring & fall – herbicide application to reed canary grass (2 - 3 times) 
Year 2 – Spring burn followed by herbicide application after green-up 

Seeding native wetland species and/or installing native wetland plugs  
(April to June) 

 Year 3 – Follow-up spot application of herbicide to reed canary grass 
 Year 4 – Prescribed burn followed by spot application of herbicide to reed canary 

grass 
 
7) Buckthorn control –Glossy buckthorn is the least priority for removal.  Glossy 

buckthorn does not spread as fast as many other invasive species, and tends to be 
specific to fen-type wetlands.  In order to control this plant effectively, it should be 
cut and the cut material burned or removed.  The newly cut stumps should have 
herbicide applied to prevent re-sprouting.  Glossy buckthorn is present at the 
Audubon Parcel, Boner Lake Parcels, and Hindman to Knapp Lake Parcel.  This 
control effort is effective any time of the year including winter.  Because of access 
difficulties, buckthorn removal is often conducted during the winter when the ground 
is frozen. 
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7.0 Projected Cost for Implementing Priorities 
 

1) Biological Control of Purple Loosestrife – To conduct monitoring of previous 
release sites during 2007, an estimated $3,000 would be needed.  If additional 
beetle releases are necessary and assuming that the purple loosestrife eating 
Galerucella spp. beetle can be obtained for $1.00 (verified price early 2007), then 
$400 will be needed as a direct expense for the two releases of two hundred 
beetles (totaling 400 beetles) at the Audubon Parcel sites shown on Exhibit IV.  It 
is anticipated that WACF staff could provide the required labor, and no fees 
would be associated with man-hour effort.  Annual monitoring for three years 
after the beetle release to evaluate the effectiveness of the beetles would be 
approximately $6,000 (estimated to be $2,000 per year). 

  
2) Chemical Control and Physical of Purple Loosestrife – The scattered purple 

loosestrife plants along the Knapp Lake Chain could be treated with spot spraying 
by a licensed herbicide applicator for an estimated $2,500, including chemical 
costs and labor involved in the application.  

 
Educational and instructional materials can be obtained for free from IDNR, 
IDEM, SeaGrant and other organizations.  It is anticipated that WACF staff could 
provide the required labor in distribution or hosting meeting, in which case no 
fees would be associated with man-hour effort.  V3 is available to design an 
informative brochure, and host educational meetings.  Proposed costs are not 
included for these services but are not likely to exceed $2,500. 
 

3) Chemical Control of Common Reed – Common reed was only noted in the 
Conklin Bay Wetland and Boner Lake wetland complexes and can be spot 
sprayed for an estimated $2,500 by a licensed herbicide applicator, including 
chemical costs and labor. 

 
4) Invasive Species Public Education – If this were to be performed by WACF 

then no fees would be associated with this task other than man-hour effort of 
WACF staff or volunteers.  Educational and instructional materials can be 
obtained for free from IDNR, IDEM, SeaGrant and other organizations.  V3 is 
available to design an informative brochure, and host educational meetings.  
Proposed costs are not included for these services but are not likely to exceed 
$2,500.   

 
5) Chemical Control of Reed Canary Grass in low to moderate densities – In 

decreasing order of importance they are as follows:  E. 1000N by County Line 
Rd. Parcel, Hindman to Knapp Lake Parcel, the southern portion of Boner Lake 
Parcels, Nathaniel Crow Wetland, and the northeastern portion of Turkey Creek.  
This chemical implementation measure should be performed during early spring 
and late fall, and an estimated cost range by site is provided in Table 4. 
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TABLE 4.  ESTIMATED COST RANGE FOR CHEMICAL CONTROL OF REED CANARY GRASS IN 
LOW TO MODERATE DENSITIES. 

Site Estimated Acreage Cost Range 
E. 1000N by County Line Rd. Parcel 10 acres $7,000 - $20,000 
Hindman to Knapp Lake Parcel 60 acres $30,000 - $100,000 
Boner Lake Parcel (South) 30 acres $17,000 - $50,000 
Nathaniel Crow Wetland 1 acre Additional $500 if same 

mobilization as other site 
Turkey Creek Wetland (Northeastern) 4 acres $4,000 - $9,000 
 

6) Chemical Control of Reed Canary Grass in moderate to high densities –  
Sites that have abundant reed canary grass include the northern portion of Boner 
Lake, Conklin Bay Wetland, E. Hatchery Road Pond, Lower Turkey Creek 
Wetland, Village to Gordy Lake Parcel, and Little Knapp Parcel.  Timing is the 
same as above.   

 
Anticipated financial limitation is the reason for making this a lower priority at 
this time. Additionally, there would need to be the commitment and resources for 
a coordinated, comprehensive management strategy over many years for control 
of reed canary grass in these areas to be effective.  An additional consideration is 
that WACF does not own the entire wetland dominated by reed canary grass.  
Control efforts must be coordinated with other property owners across the entire 
wetland for it to be effective and sustainable. 
 
For generalized cost estimating purposes, one may assume that boom spraying of 
herbicide will be approximately $1,000 - $1,500 per acre, spot spraying of 
herbicide will be approximately $500 - $2,000 per acre, seeding native wetland 
species will be approximately $3,000 - $3,500 per acre, installing native wetland 
plugs will be approximately $3.50 - $3.75 per plug (materials and labor), and a 
prescribed burn will be approximately $5,000 - $8,000 per burn day. 
 
A generalized cost range is provided in Table 5 for each site which assumes two 
boom spray applications of herbicide, three years of spot spraying of herbicide, 
native wetland seeding, installing native wetland plugs (3,000 plugs per acre), and 
two prescribed burns. 
 

TABLE 5.  ESTIMATED COST RANGE FOR CONTROL OF REED CANARY GRASS IN MODERATE TO 
HIGH DENSITIES. 

Site Estimated 
Acreage 

Cost Range 

Boner Lake (North) 70 acres $1,245,000 - $1,833,000 
Conklin Bay Wetland (perimeter) 2 acres $45,000 - $67,500 
E. Hatchery Road Pond 2 acres $45,000 - $67,500 
Lower Turkey Creek Wetland (Southwest) 3 acres $62,500 - $93,250 
Village to Gordy Lake Parcel 10 acres $195,000 - $289,000 
Little Knapp Parcel 3 acres $62,500 - $93,250 
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7) Buckthorn control –  Glossy buckthorn is present at the Audubon Parcel, Boner 

Lake Parcels, and Hindman to Knapp Lake Parcel.  This control effort is effective 
any time of the year including winter, and estimated cost ranges by site are 
provided in Table 6. 

 

TABLE 6.  ESTIMATED COST RANGE FOR GLOSSY BUCKTHORN CONTROL. 
Site Estimated 

Acreage 
Cost Range 

Audubon Parcel 3 acres $15,000 - $22,500 
Boner Lake Parcels 60 acres $210,000 - $300,000 
Hindman to Knapp Lake Parcel 50 acres $175,000 - $300,000 
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