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Executive Summary

Implementation of the Sand Lake Aquatic Plant Management Plan began in 2006. The 2006
Sand Lake Report describes the 2006 treatment for Eurasian Water Milfoil (EWM) and the
results of the 2006 Sand Lake Treatment Effectiveness Monitoring Program. The monitoring
program was comprised of an aquatic plant survey and monitoring the 2,4-D concentration of
treated areas within Sand Lake 24 and 48 hours after treatment. The purpose of the
monitoring program was to determine whether sufficient herbicide was present to effectively
treat EWM and to determine changes in EWM coverage and changes in the lake’s native

plant community following treatment.

The results of the 2006 aquatic plant survey were used to determine treatment effectiveness,
which was determined by comparing the coverage of EWM before and after treatment. A
total of 33.2 acres was treated in 2006. A total of 3.1 acres of EWM remained after treatment

(See Figure 11). The overall treatment effectiveness was 91 percent.

Monitoring results indicate 2,4-D concentrations ranged from a low of 0.0029 mg/L to 0.356
mg/L. A concentration of 1 mg/L 2,4-D is effective for a contact time of 48 hours and lower
concentrations are effective for longer contact times. Because the 2006 treatment of EWM in
Sand Lake was effective, it appears that the contact time was long enough for 2,4-D to

effectively treat the lake’s EWM.

Reduction in EWM coverage and the recolonization of areas formerly infested with EWM by
native plants resulted in positive changes in the lake’s plant community following 2006
EWM treatment. Changes include an improvement in the quality of the lake’s aquatic plant
community and an increase in the number of plant species found in the lake. The improved
quality of the aquatic plants found within Sand Lake was indicated by an increase in
Floristic Quality Index (FQI) from 25.47 in 2005 (pretreatment conditions) to 26.22 (post
treatment conditions). The number of plant species increased from 20 in 2005 (pretreatment
conditions) to 24 in 2006 (post treatment conditions). Despite the positive changes occurring
following treatment, the lake’s aquatic plant community remained relatively stable. For
example, aquatic plant diversity and percent open area were the same during 2005
(pretreatment) and 2006 (post treatment). The similarity between the 2005 (pretreatment)

and 2006 (post treatment) communities was 0.80 or approximately 80 percent similar.



Herbicide treatment of 11.2 acres is recommended for 2007. The treatment area includes 3.1
acres of EWM coverage, a “buffer” area between EWM growth areas in Area 4B (see Figure
15), and a buffer area in 2B (see Figure 15) so as to treat the entire “sand bar” area (i.e., a
shallow area with a persistent EWM growth). The recommended herbicide for 2007
treatment is a combination of Endothall and 2,4-D liquid. The recommended doses are 1
ppm of Endothall applied as Aquathol K and 0.5 ppm acid equivalent of 2,4-D liquid.
Although liquid 2,4-D is recommended, granular 2,4-D may also be used in combination with

Endothall.
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1.0 Introduction

Sand Lake in Barron County, Wisconsin is valued by lakeshore property owners, area
residents, Barron County, and the Wisconsin Department of Natural Resources (WDNR) for
its fisheries (northern pike, walleye, largemouth bass, muskies, and panfish) and for
recreational use. The lake is “S” shaped with a width of about 5/8 mile and a length of about
2 % miles. The lake has a surface area of 322 acres, a maximum depth of 63 feet, and a mean
depth of 28 feet (See Figure 1). Sand Lake is a drainage lake. It receives inflow from 4
streams, which mainly flow in the spring. The lake’s outlet flows all year due to springs.

The lake’s watershed is mainly wooded. Residences are located along the lake’s shore.

Sand Lake is a clear lake with a healthy ecosystem. However, the growth and spread of
Eurasian watermilfoil (EWM) during the past four years has threatened harm to the lake’s
ecosystem. EWM is a nuisance non-native species that typically replaces native vegetation.
It has a canopy style growth pattern that causes heavy growth near the surface, making it

more visible and a greater nuisance for boaters and fishermen.
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EWM was first observed in Sand Lake in 2002 when a WDNR staff person observed a few
plants growing near the lake’s boat landing. The Sand Lake Association attempted to hand
pull the EWM with scuba divers for two years per the WDNR'’s recommendation. This effort
proved to be unsuccessful as the EWM has spread rapidly and WDNR staff observed several
acres of growth in front of the boat landing during 2004 (residents estimate 10 to 15 acres of
growth). In 2004, WDNR staff and residents observed the shredding of EWM plants and
spreading of plant fragments by boats traveling through the EWM growth near the boat
landing. Area residents report EWM has been observed in various parts of the lake and

within the lake’s outlet.

Lake management concerns led to the formation of the Sand Lake Management District
during 2004. The first annual membership meeting of the District was held on September 4,
2004. The membership elected a Board of Directors and voted to pursue an aquatic plant

management plan to manage the EWM growth within the lake.

To reduce the spread of EWM prior to the completion of the Sand Lake Aquatic Plant
Management Plan, 1.12 acres of EWM near the boat landing were treated with herbicide
(2,4-D) on August 10, 2004. The treatment area was 150 feet wide and had a length of 325
feet. The treatment rate was 100 pounds per acre. In 2005, approximately 3 acres of EWM
were treated with herbicide (2,4-D) at a treatment rate of 150 pounds per acre. The treated
areas were “high traffic” areas located near the boat landing in Area 4 (See Figure 4), on silo

bay flat in Area 2 (See Figure 4), and near the lake’s outlet within Area 1 (See Figure 4).

An aquatic plant survey was completed in the lake during June of 2005 to characterize
existing conditions. An aquatic plant management plan was prepared in July of 2005. The
aquatic plant management plan recommended treatment of all areas of the lake infested
with Eurasian watermilfoil, a total of 31 acres. The plan also recommended a survey of the
aquatic plant community at 43 sample locations located within the treatment area. The
survey results would indicate treatment effectiveness and treatment effects on the native
plant community. In addition, the plan recommended a survey of an additional 231 points
within the treatment area to determine presence or absence of Burasian watermilfoil. The
survey results would indicate treatment effectiveness and determine treatment locations for
2007.

Implementation of the lake’s management plan occurred in 2006. This report describes the

2006 treatment for Eurasian watermilfoil and the results of the 2006 aquatic plant survey.



2.0 Methods

2.1 Herbicide Treatment of Eurasian Watermilfoil

On May 16, 31.1 acres of EWM identified during a 2005 aquatic plant survey was treated
with herbicide. Treatment of an additional 2.3 acres occurred on June 19. The additional
treatment area included 2.1 acres of new growth observed by riparian residents during May
of 2006 and a retreatment of 0.2 acres within Area 4. All areas were treated with Navigate,
a granular form of 2,4-D (2,4-dichlorophenoxy acetic acid). Treatment areas are shown on
Figure 2. Treatment details follow:

Area 1—treated May 16, area of 5.39 acres, 673 pounds Navigate applied, dose of 125

pounds per acre '

Area 2—treated May 16, area of 3.12 acres, 468 pounds of Navigate applied, dose of

150 pounds per acre

Area 3—treated May 16, area of 0.53 acres, 66 pounds of Navigate applied, dose of

125 pounds per acre

Area 4—treated May 16, area of 22.04 acres, 2,750 pounds of Navigate applied, dose

of 125 pounds per acre

Site 41—treated June 19, area of 1 acre, 150 pounds of Navigate applied, dose of 150

pounds per acre

Site 42—treated June 19, area of 0.04 acres, 6 pounds of Navigate applied, dose of

150 pounds per acre

Site 45—treated June 19, area of 0.06 acres, 9 pounds of Navigate applied, dose of

150 pounds per acre

Site 46—treated June 19, area of 0.06 acres, 9 pounds of Navigate applied, dose of

150 pounds per acre

Site 49—treated June 19, area of 0.86 acres, 129 pounds of Navigate applied, dose of

150 pounds per acre

Site 53—treated June 19, area of 0.06 acres, 9 pounds of Navigate applied, dose of

150 pounds per acre

Area 4—retreatment of 0.23 acres on June 19, 35 pounds of Navigate applied, dose of

152 pounds per acre
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2.2 Sand Lake Treatment Effectiveness Monitoring Program

The purpose of the Sand Lake treatment effectiveness monitoring program was to determine
whether sufficient herbicide was present to effectively treat EWM and to determine changes

in EWM coverage and changes in the lake’s native plant community.

2.2.1 2,4-D Monitoring

Samples were collected from each of the 4 treatment areas and analyzed for 2,4-D to
determine the quantity of herbicide present at 24 and 48 hours after treatment. Samples
were collected from 2 locations within Area 1, 2 locations within Area 2, 1 location within
Area 3, and 3 locations within Area 4. At each location, samples were collected 2 feet from
the top and 2 feet from the bottom. Samples were collected on May 17, 24 hours following

treatment, and May 18, 48 hours following treatment.

2.2.2 Plant Community Assessment

An aquatic plant survey of sample locations within Sand Lake treatment areas was
completed during July 14 through 15, 2006. The survey was completed by Barr Engineering
Co. with assistance from Sand Lake Management District volunteers. Samples within the
four treatment areas were collected at 225 foot intervals and a total of 43 locations were
sampled. An additional 9 locations located within areas of new EWM growth observed by
riparian residents during 2006 were also sampled. Sampling locations are shown in Figure

3. Following is a description of the sampling methodology for the survey.

The sampling protocol for the 2006 survey followed the rake sampling methodology
developed by Jessen and Lound (1962). The methodology is outlined in “Wisconsin’s
Department of Natural Resources Long-Term Trend Monitoring Methods,” (Bureau of Water
Resources Management, July 1987). This methodology enables the plant specialist an
opportunity to determine the presence, frequency, and density of different plant species. The

following outlines the Jessen and Lound methodology:
e A total of 52 sample locations were surveyed (See Figure 3).

o A Global Positioning System (GPS) was used to record the location of each sample

site.
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Sediment type was determined at each sample location.

e Four samples were taken at each sample location to determine the presence and
abundance of species. The sample point at each depth zone consisted of a 6-foot
diameter circle divided into four quadrants. A tethered garden rake with an

extended handle (16 feet) was used to collect a sample from each quadrant.

e Collection of samples, identification of species, and determination of density ratings
for each species occurred at all sampling points. Density ratings were given in

accordance with the following criteria:

Rake Coverage (% of Rake Head) Covered Density Rating
by a Species

81-100

61-80

41-60

21-40

1-20
0

O =N W | Ot




2.2.3 Assessment to Determine Presence or Absence of EWM

Treatment effectiveness was further evaluated by monitoring a large number of stations
within and adjacent to the four treatment areas to determine presence or absence of EWM.
Sample locations were at 75 foot intervals and are shown in Figures 4 through 10. A total of
approximately 231 locations were monitored. Approximately 25 locations were monitored in
Area 1, 61 locations in Area 2, 7 locations in Area 3, and 138 locations in Area 4. A Global

Positioning System (GPS) was used to record the location of each sample site.

At each sample location, a tethered garden rake with an extended handle or a tethered
garden rake with a rope attached was used to collect a sample. One rake toss occurred at
each sample location. The plants collected on each rake sample were examined to determine
whether EWM was present or absent. The presence or absence of EWM was recorded at each
sample location. When present, representative EWM stems were placed in a labeled Ziploc
baggie. The identification of these EWM stems was later confirmed by a professional. When
northern milfoil was present in the sample areas, representative samples of northern milfoil
were placed in labeled Ziploc baggies. The identification of northern milfoil was later
confirmed by a professional. Monitoring for presence or absence of EWM was completed by

District volunteers.
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3.0 Results and Discussion

3.1. 2,4-D Monitoring Results

2,4-D monitoring results are presented in Appendix A. Monitoring results indicate 2,4-D
concentrations ranged from a low of 2.9 ug/L or 0.0029 mg/L (Area 3, sample collected 2 feet
from the top) and a high of 356 ng/L or 0.356 mg/L (Area 1 North, sample collected 2 feet
from the bottom). Treatment effectiveness of 2,4-D is based upon its concentration in the
water surrounding the EWM plants and the length of contact time. A concentration of 1.5 to
2 mg/L is effective for a contact time of 18 to 24 hours (John Skogerboe, Personal
Communication). A concentration of 1 mg/L is effective for a contact time of 48 hours and
lower concentrations are effective for longer contact times. Because the 2006 treatment of
EWM in Sand Lake was effective, it appears that the contact time was long enough for 2,4-D
to effectively treat the lake’s EWM at concentrations ranging from 0.0029 to 0.356 mg/L.

3.2 EWM Presence/Absence Assessment Survéy Results

A total of 231 locations (Figures 4 through 10) were monitored for the presence or absence of
EWM during July. Samples were not collected from 3 locations because the GPS coordinates
were on land rather than in the water., Samples were not collected from an additional 4
locations because the GPS coordinates were either a duplicate of another location or an error
occurred in the GPS coordinates which prevented sampling of these locations. Of the
remaining 224 sample locations, 78 locations noted water depths ranging from 18 to 37 feet
and 146 locations noted water depths less than 18 feet. EWM was found in only 2 locations
(SL-4092 and SL 4097 on Figure 10) representing 1 percent of the sample locations. Both

locations are in Area 4, west of the boat launch. No EWM was found in Areas 1, 2, or 3.

3.3 Plant Community Assessment Survey Results

A total of 52 locations (Figure 3) were monitored during July to assess the plant community
and determine whether EWM was present. Survey results indicate EWM was collected from
5 sample locations and was observed near 8 sample locations. Hence, EWM was collected or
observed near 13 of the 52 sample locations (i.e., 25 percent of the sample locations). EWM
was not observed in Areas 1 and 3. It was observed in Area 2 and in the portion of Area 4

west of the boat launch. Survey data are summarized in Appendix B.

17



Treatment effectiveness was determined by comparing the coverage of EWM before and after
treatment. A total of 31.1 acres of EWM identified by the 2005 aquatic plant survey was
treated in 2006. Of the 31.1 acres treated, a total of 3.1 acres of EWM remained after

treatment (See Figure 11). Thus, the treatment effectiveness was 90 percent.

A total of 2.1 acres of new EWM growth was treated during 2006 (See Figure 11). No EWM
remained after treatment. Treatment effectiveness of the area of new growth was 100
percent. However, it should be noted that a new growth of llurasian watermilfoil was

observed near Site 53 during the July survey. This area of new growth should be treated in
2007.

A total of 33.2 acres was treated in 2006. A total of 3.1 acres of Furasian watermilfoil
remained after treatment (See Figure 11). The overall treatment effectiveness was 91

percent.

Assessment of the Sand Lake plant community located within treatment areas indicates
native vegetation was not adversely impacted by the treatment. Details of the plant

community assessment follow.

18
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3.3.1 Fioristic Quality Index

The Sand Lake plant community within treatment areas was assessed using the Wisconsin
Floristic Quality Assessment (WFQA) during 2005 (pretreatment) and 2006 (post treatment).
The WFQA 1s an adaptation for use in Wisconsin of the original floristic quality assessment
method developed for the Chicago region (Swink and Wilhelm 1994). The basis of the
floristic quality assessment is the concept of species conservatism, the degree to which a
species can tolerate disturbance and its fidelity to undegraded conditions. Conservatism is
not always equated with rarity. The method uses the aggregate conservatism of all species
found on a site as a measure of the site’s intactness, an indication of its ecological integrity

(Bernthal 2003).

The method requires the a priori assignment of “coefficients of conservatism” to every
aquatic plant species in a regional flora, relying on the collective knowledge of a group of
experts. The coefficients for Wisconsin aquatic plants were assigned by a group of aquatic

ecologists led by Stanley Nichols (Bernthal 2003)

The method requires an accurate and complete inventory of aquatic plants within a lake.
The appropriate coefficient is applied to each species, and an average coefficient of
conservatism (Mean C) is calculated for the entire lake. The Floristic Quality Index (FQI)
adds a weighted measure of species richness by multiplying the Mean C by the square root of

the total number of native species. FQI =Mean C * VN

Where:

Mean C = Y(ci+co+cs+...co)/N

Non-native species are assigned a C value of 0. Higher Mean C and FQI numbers indicate

higher floristic integrity and a lower level of disturbance impacts to the site (Bernthal 2003)

The method is based on the concept of species conservatism. Each native aquatic plant
specles occurring in a regional flora is assigned a coefficient of conservatism (C) representing
an estimated probability that a species is likely to occur in a lake relatively unaltered from
what is believed to be a pre-settlement condition. The most conservative species require a

narrow range of ecological conditions, are intolerant of disturbance, and are unlikely to be
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found outside undegraded remnant natural settings, while the least conservative species can

be found in a wide variety of settings, and thrive on disturbance.

Coefficients range from 0 (highly tolerant of disturbance, little fidelity to any natural
community) to 10 (highly intolerant of disturbance, restricted to pre-settlement remnants).

Conceptually this 10-point scale can be subdivided into several ranges.

0-3—taxa found in a wide variety of plant communities and very tolerant of disturbance

e 4-6—taxa typically associated with a specific plant community, but tolerate moderate

disturbance

e 7-8—taxa found in a narrow range of plant communities, but can tolerate minor

disturbance

e 9-10—taxa restricted to a narrow range of synecological conditions, with low tolerance of

disturbance(Bernthal 2003)

A total of 43 sample locations located within the treatment areas were assessed during 2005
(pretreatment conditions) and 2006 (post treatment conditions). The mean C of the
treatment areas was 6 during both 2005 and 2006. The FQI was 25.47 in 2005 (Figure 12)
and 26.22 in 2006 (Figure 12). The data indicate a slight improvement in floristic quality

following treatment.

The median FQI for Wisconsin is 22.2 (WDNR 2005). The FQI of the treatment areas was
higher than the median Wisconsin Lake during both pretreatment (25.47) and post
treatment (26.22) conditions, indicating the lake’s plant community is of higher quality and

less tolerant to disturbance than the plant community of the median Wisconsin lake.

3.3.2 Aquatic Plant Diversity

Plant community diversity within treatment areas was assessed during 2005 (pretreatment)

and 2006 (post treatment).

Aquatic plant diversity was calculated using a modification of Simpson’s Index (1949):

1-Y (rf/100)2
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Figure 12. Comparison of 2005 and 2006 Sand Lake Florist

Floristic Quality (Per Species)

2005 Sand Lake Macrophyte
Survey*
Floristic Quality (Per Species)

Species Number

Floristic Quality (Per Species)

ic Quality Index

2006 Sand Lake Macrophyte
Survey
Floristic Quality (Per Species)

Species Number

ﬁﬁ:éees; Scientific Name gigﬁ;:
1 Utricularia sp. 9

2 Potamogeton robbinsii 8

3 Myriophyllum sibiricum 7

4 Nitella sp. 7

5 Potamogeton amplifolius 7

6 Potamogeton sp. 7

7 Ranunculus sp. 7

8 Nuphar variegata 6

9 Nymphaea tuberosa 6

10 Nymphaea odorata 6

11 Potamogeton illinoensis 6

12 Nuphar advena 6

13 Potamogeton zosteriformis 6

14 Vallisneria americana 6

15 Zosterella dubia 6

16 Potamogeton natans 5

17 Ceratophyllum demersum 3

18 Elodea canadensis 3

19 Myriophyllum spicatum 0
Mean C 6
N (Number of plants in Lake) 19
FQI = (mean C)* Square Root of N 25.47

*Only pts. Resurveyed in 20086 included in this analysis.

ﬁzrenct'f; Scientific Name 'zigﬁ';’
1 Utricularia sp. 9
2 Potamogeton robbinsii 8
3 Chara spp. 7
4 Myriophyllum sibiricum 7
5 Nitella sp. 7
6 Potamogeton amplifolius 7
7 Potamogeton sp. 7
8 Ranunculus sp. 7
9 Nuphar variegata 6
10 Nymphaea tuberosa 6
11 Nymphaea odorata 6
12 Potamogeton illinoensis 6
13 Potamogeton pectinatus 6
14 Potamogeton zosteriformis 6
15 Vallisneria americana 6
16 Zosterella dubia 6
17 Potamogeton natans 5
18 Potamogeton richardsonii 5
19 Ceratophyllum demersum 3
20 Elodea canadensis 3
21 Lythrum salicaria 0
22 Myriophyllum spicatum 0
Mean C 6
2

N (Number of plants in Lake)
FQI = (mean C)* Square Root of N

n
o
N N
N
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Where:

rf = the relative frequency of each species. Frequencies were calculated as the number of
sampling points where a species occurred divided by the total number of sampling points at
depths less than or equal to the maximum depth of plant growth. Frequencies were
relativized to 100 percent to describe community structure G.e., rf). Frequencies and relative

frequencies are presented in Appendix C.

The data indicate a highly diverse plant community was found in Sand Lake during both
pretreatment and post treatment conditions and that no change in diversity occurred
following treatment. On a scale of 0 to 1, with 0 indicating no plant diversity and 1
indicating the highest plant diversity, Sand Lake treatment areas noted a diversity of 0.92
during both pre treatment and post treatment conditions. The diversity measured in Sand
Lake treatment areas is near the high end of the range of diversities noted for 56 Wisconsin
Lakes (See Table 1).

3.3.3 Percent Open Area

During 2005 (pretreatment) and 2006 (post treatment) the cumulative effect of the lake’s
diverse aquatic plant community was assessed from the proportion of open area in the
treatment areas (i.e., Percent Open Area). The percent open area was estimated from the
number of sampling points containing no vegetation divided by the total number of sampling
points at a depth less than or equal to the maximum depth of plant growth. Maximum depth
of plant growth is the deepest water depth at which plant growth was found. During both
2005 (pretreatment) and 2006 (post treatment), the treatment areas noted an open area of 0
percent. Following treatment, native vegetation colonized the open areas vacated by EWM

thereby keeping the areas vegetated and preventing open areas from occurring.

3.3.4 Number of Species

The number of species noted in the treatment areas increased following treatment. A total of
20 species were found in 2005 (pretreatment) and 24 were found in 2006 (post treatment).
Additional species found in the treatment areas during 2006 that were not found during 2005
include Chara sp. (muskgrass), Potamogeton richardsonii Richardson’s pondweed), Najas
flexilis (bushy naiad), Potamogeton pectinatus (sago pondweed), and Lythrum salicaria
(purple loosestrife). One species, Nuphar advena (yellow pondlily) was observed during 2005

but was not observed in 2006.
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Table 1 Diversities of some Wisconsin Plant Communities (from Nichols 1997 and
Barr 2001)—Samples Collected by WDNR Unless Otherwise Indicated

Lake Name Diversity Lake Name Diversity
Amnicon Lake 0.95 Spider Chain of Lakes--Clear Lake 0.88*
Church Pine Lake 0.93* Como Lake 0.88
Decorah Lake 0.93 White Ash Lake, North 0.88%**
Half Moon Lake 0.93 Dowling Lake 0.87
i};}?eer Chain of Lakes--North 0.93* Chute Pond 0.86
e I L
e I
Beaver Dam Lake (West) 0.92%* Pearl Lake 0.86
Balsam Lake 0.92*% Bear Lake 0.85
i}:l';{deer Chain of Lakes™-Fawn 0.92*% ' Big Butternut Lake 0.84
Muskellunge Lake 0.92 Beaver Dam Lake (East) 0.81**
Round (Wind) Lake 0.92* Long Lake T32N 0.81
Eg}iefnco?tf)“ of Lakes-Spider 0.92* Twin Lake, South 0.81
Apple River Flowage 0.91 Helen Lake 0.80
Ashippun Lake 0.91 McCann Lake 0.80
Big Blake Lake (Blake) 0.91* Cary Pond 0.79
Cedar Lake 0.91 Island Lake 0.78
Little Elkhart Lake 0.91 Leota Lake 0.78
Pine Lake 0.91 Little Arbor Vitae Lake 0.78
Post Lake 0.91 Mid Lake (Nawaii) 0.78
Morris Lake (Mt. Morris) 0.91 Half Moon Lake T47N 0.77
Sand Lake 2005 0.91% Clear Lake 0.74
White Ash Lake* 0.91%** Chain Lake 0.74
Pike Lake 0.90 Twin Lake North 0.73
Mud Hen Lake 0.90 Rib Lake 0.71
igiﬁleezsgf::}gl of Lakes--Spider 0.90* Oconomowoc Lake, Upper 0.70
Big Round Lake 0.89 Silver Lake (Anderson) 0.69
Pigeon Lake 0.89 Tichigan Lake / 0.69
Big Hills Lake (Hills) 0.88 George Lake 0.58

*Sampled by Barr Engineering Company **Sampled by Beaver Dam Lake volunteers trained by Barr staff.
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3.3.5 Percent Similarity

A comparison of aquatic plant survey data from 2005 (pretreatment) and 20006 indicates some changes
occurred in the plant community following treatment. However, the pretreatment and posttreatment
communities were approximately 80 percent similar. The comparison tool used to assess changes in the
lake’s plant community was percent similarity. The percent similarity (C) is a means of comparing data
from the two surveys by estimating the degree to which the communities share common components.
Percent similarity C is computed as follows:

s
Cy=1-122% puc-pi))

k=1

Where C;;= percent similarity between survey 1 (2005) and 2 (20006).
s

> = summing over all species, from species k=1 to the last species (k=s)

k=1

Ipi-pix| = absolute value of the relative frequency of species k at sampling period 1 (or the first sampling in
2005) minus the relative frequency of species k at sampling period j (or the second sampling in 2006).
The maximum similarity, in which there is the same frequency of each species at both sampling times, is 1.

The minimum similarity, where there is no overlap of any species, is 0.
The similarity between the 2005 (pretreatment) and 2006 (post treatment) communities was 0.80 or

approximately 80 percent similar (See Table 2). Reduction in EWM coverage and the recolonization of

areas formerly infested with EWM by native plants contributed to the change.
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3.3.6 Frequently Occurring Species

The frequency of occurrence of the species found in the treatment areas was determined for
2005 (pretreatment) and 2006 (post treatment). Frequency of occurrence of a species is
measured as the percentage of sample locations containing a species. As shown in Figure 13,
the same five species were the most frequently occurring species in the treatment areas
during pre treatment and post treatment conditions. The 5 most frequently occurring

species are:

Ceratophyllum demersum (coontail) was found in 93 percent of sample locations during

2005 and 95 percent in 2006

»  Myriophyllum sibiricum (northern watermilfoil) was found in 86 percent of sample

locations in 2005 and 58 percent in 2006

»  Elodea Canadensis(Canada waterweed) was found in 84 percent of sample locations

during 2005 and 77 percent during 2006.

e Potamogeton zosteriformis (flatstem pondweed) was found in 70 percent of sample

locations during 2005 and 86 percent during 2006.

o Potamogeton amplifolius (largeleaf pondweed) was found in 49 percent of sample

locations during both 2005 and 2006.

The frequency of occurrence of EWM declined from 33 percent in 2005 (pretreatment) to 16
percent in 2006 (post treatment).

The frequency of occurrence of several native species increased following treatment:

e Najas flexilis (bushy naiad) was not found in the treatment area during 2005 and

was found in 21 percent of sample locations during 20086.

e Chara sp. (muskgrass) was not found in the treatment area during 2005 and was

found in 16 percent of sample locations during 2006
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Figure 13
2005-2006 Sand Lake Lake Macrophyte Surveys*
Frequency of Occurrence (Percent of Sample Points)

100 ( -
90 - . |H=2005
0 |m2006
E 80 - — > S . - S I O e
S 40 o ___*Only points surveyed in 2005 and
% | resurveyed in 2006 were used in this
= 60 analysis: - -— —_
S 40
g 30
g 20 | ! :
10 ({1
0 |
2

Species Number

2005 2006
Species L Frequency Frequency
Number Scientific Name Common Name (% of Sample (% of Sample
Points) Points)
1 Ceratophyllum demersum coontail 93 95
2 Myriophyllum sibiricum northern watermilfoil 86 58
3 Elodea Canadensis Canada waterweed 84 77
4 Potamogeton zosteriformis  flatstem pondweed 70 86
5 Potamogeton amplifolius largeleaf pondweed 49 49
6 Zosterella dubia water stargrass 49 9
7 Myriophyllum spicatum Eurasian watermilfoil 33 16
8 Potamogeton illinoensis Minois pondweed 26 19
9 Najas flexilis bushy naiad 0 21
10 Nuphar advena yellow pondlily 19 0
11 Chara sp. muskgrass 0 16
12 Potamogeton robbinsii Robbin's pondweed 14 14
13 Potamogeton sp. narrowleaf pondweed 14 16
14 Utricularia sp. bladderwort 9 2
15 Nitella sp. stonewort 7 2
16 Potamogeton pectinatus sago pondweed 0 7
16 Ranunculus sp. water crowfoot 7 2
17 Valisneria americana wild celery 7 23
18 Fontinalis antipyretica water moss 5 2
19 Potamogeton richardsonii Richardson's pondweed 0 5
20 Lythrum salicaria purple loosestrife 0 2
21 Nuphar variegata spadderdock 5 30
22 Nymphaea odorata American white waterlily 2 2
23 Nymphaea tuberosa white waterlily 2 14
24 Potamogeton natans floatingleaf pondweed 2 2

P:\49\51\006\Solberg_Lk\Macrophyte data.xls
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e Potamogeton pectinatus (sago pondweed) was not found in the treatment area during

2005 and was found in 7 percent of sample locations in 2006

e  Valisneria americana (wild celery) was found in 7 percent of sample locations in

2005 and 23 percent of sample locations in 2006

e Potamogeton richardsonii (Richardson’s pondweed) was not found in the treatment

area during 2005 and was found in 5 percent of sample locations in 2006

e  Nuphar variegata (spadderdock) was found in 5 percent of sample locations in 2005

and 30 percent of sample locations in 2006.

e  Nymphaea tuberosa (white wtaerlily) was found in 2 percent of sample locations in

2005 and 14 percent of sample locations in 2006.

One native species, Nuphar advena (white pondlily) was found in 19 percent of sample

locations in 2005 and was not found in the treatment area during 2006..

As noted in the previous section, despite the various changes in frequency of occurrence
of species within the treatment area, the plant community noted a 0.8 or 80 percent

similarity between the 2 years.

3.3.6 Aquatic Plant Density

Aquatic plant density of the species found in the treatment areas was determined for 2005
(pretreatment) and 2006 (post treatment). Densities ranged from 0 to 5 (See Methods
Section—O0 denotes no macrophytes and 5 denotes maximum density). Average densities of
individual species ranged from 0.13 to 1.76 during 2005 and from 0.25 to 2.25 during 2006.
Of the 25 species observed during 2005 and 2006, 22 or 88 percent noted a higher average
density in 2006 than 2005. Two species, Eurasian watermilfoil and water crowfoot, noted a
decrease in average density during 2006 (i.e., EWM noted an average density of 0.61 in 2005
and 0.46 in 2006; water crowfoot noted an average density of 0.50 in 2005 and 0.25 in 2006).
One species, Robbin’s pondweed, noted the same average density during 2005 and 2006 (i.e.,

0.38 during 2005 and 2006) (See Figure 14).
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Average Density (Per Sample Point)

2.50

1.50 11

Figure 14
2005-2006 Sand Lake Aquatic Plant Survey*
Average Density (Per Sample Point)

200 {§—— -

_*Only points surveyed in 2005 and
resurveyed in 2006 were used in this

H2005
2006

analysis.

1.00 +

0.50

0.00 : :

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 24 25
Species Number
Species 2005 Average 2006 Average
Scientific Name Common Name Density Per Density Per
Number . .
Sample Point Sample Point

1 Nitella sp. stonewort 0.58 2.25
2 Ceratophyllum demersum coontail 1.76 1.84
3 Elodea Canadensis Canada waterweed 1.15 1.70
4 Myriophyllum sibiricum northern watermilfoil 0.83 1.33
5 Potamogeton zosteriformis  flatstem pondweed 0.48 1.05
6 Nymphaea odorata American white waterlily 0.25 1.00
7 Potamogeton illinoensis lllinois pondweed 0.43 1.00
8 Nuphar variegata spadderdock 0.25 0.86
9 Potamogeton amplifolius largeleaf pondweed 0.25 0.84
10 Potamogeton natans floatingleaf pondweed 1.00 0.75
11 fibrous algae 0.00 0.75
12 Potamogeton sp. narrowleaf pondweed 0.63 0.71
13 Chara sp. muskgrass 0.00 0.68
14 Nymphaea tuberosa white waterlily 0.25 0.63
15 Nuphar advena yellow pondlily 0.58 0.00
16 Zosterella dubia water stargrass 0.45 0.58
17 Najas flexilis bushy naiad 0.00 0.56
18 Valisneria americana wild celery 0.50 0.53
19 Potamogeton pectinalis sago pondweed 0.00 0.50
20 Utricularia sp. bladderwort 0.38 0.50
21 Myriophyllum spicatum Eurasian watermilfoil 0.61 0.46
22 Potamogeton robbinsii Robbin's pondweed 0.38 0.38
23 Potamogeton richardsonii  Richardson's pondweed 0.00 0.38
24 Fontinalis antipyretica water moss 0.13 0.25
24 Lythrum salicaria purple loosestrife 0.00 0.25
25 Ranunculus sp. water crowfoot 0.50 0.25

P:\49\03\010\Average Density.xIs
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The three species noting the highest average density in 2005 were:

e  Ceratophyllum demersum (coontail) noted an average density of 1.76

e  Elodea Canadensis (Canada waterweed) noted an average density of 1.15

e Potamogeton natans (floatingleaf pondweed) noted an average density of 1.00

The three species noting the highest average density in 2006 were:

e Nitella sp. (stonewort) noted an average density of 2.25

e  Ceratophyllum demersum (coontail) noted an average density of 1.84

e  Elodea Canadensis (Canada waterweed) noted an average density of 1.70

Although average individual plant densities were light to moderate, individual plant

densities ranged from light to heavy (See Tables 3 and 4). Plant species with heavy densities

include:

e  Ceratophyllum demersum (coontail) noted a high density of 5.00 in 2005 and 4.75 in 2006

e  FElodea canadensis (Canada waterweed) noted a high density of 4.25 in 2005 and 4.50 in

2006.

31



00't A av'o sseiblels Jajem BIQNP B||9181S07 02
050 050 050 A19j90 plIm BUBOLIBUIE BLIBUSIIBA 61
050 sc'o 8€'0 Homisppe|q "ds euenouN 81
G20 G20 0S50 100/MOID 181EM ‘ds snjnsunuey /1
oAl Geo 8y'0 peampuod wajsiel}  SILLIOISISOZ uolehowelod el
G0 0S'0 €90 paampuod Jesimoleu ‘ds uojabowe)od Gl
00't Gz'0 80 pasmpuod s,uiqgqoy ysuigqol uoygbowelod  pL
00'L 00’1 00'L peampuod jes|buneoy} suejeu uoebouleiod el
00'|L Ggco £¥'0 paampuod sioul| sisuaoul||| uoyebouwieiod FAl
$9'0 G2l G20 peampuod Jesjeble) snijoydwe uoabowejod Ll
ST A e r A G2o Ajll1e1em aym esolagn] eaeydwAN ol
G20 Gco G20 AjllJerem a)lym uedLlawy BleIopo eaeydwAN 6
Ge'o Geco G20 yoopJisppeds ejebaliea seydnn 8
00’ T 850 Ajpuod mojjah rUBAPE Jeydnp A
SL0 STAY 8S°0 Homauols ‘ds gj|a1N 9
T Gc'o 190 [lojluLialem ueiseins wnyeoids wnjAydouAn G
gee G2 o £8°0 JlojjiuLIaeM Ulayuou wnoauigis wnpAydouAp y
Ge'o 000 €10 SSow Jayem eonaIAdiue sijeunuo e
Sey A Sl ©espole sisuspeue”) espojg 2
00°'G S TAY 971 euood  wnslawsp wnjjAydojelan L
Aususq yblH Ausue@ mo1  juiod
a|dwesg
J9d
Ausueq (oweu
abeloAy uowwo)) saeds (sweN dYynuLIdS) seloads

Aysuag abelany pue ‘mo ‘ybiH axe] pues 002 "€ dlqel

32



33

G0 S0 S0 oebje snouqyy G2
TN Ggco 850 sselbiels Jojem eignp ej@leisoz g
00’ G20 €50 Kiojod piim BUBDLIBWER BlUBUSIBA €2
0S'0 050 0S0 Homusppe|q ‘ds eugnoLin 22
G20 G20 G20 100/M0UD J8)eM ‘ds sninounuey 1Lg
G2'¢ G20 GO’} pasmpuod wesie  siwlojle)soz uoeboweod 02
Gl'L 050 [WA] paampuod jeaimolieu ‘ds uojebouwiejod 61
GL 0 gco 8€'0 peampuod s,uiqgoy lisuiggo. uojebowelod 8|
050 G20 8€°0 peampuod s,uospieydly  lluospleyol uoyebowelod /|
050 050 050 pasmpuod obes sileunoad uoyebowejod 9|
G0 G0 GL0 paampuod Jes|Buineo)) suejeu uojebowelod Gl
gce ST 00°L pasmpuod sioul||| sisuaoul||i uojabowejod V1
00°¢ G20 80 paempuod Jjesjebie) snijoyjdwe uoyebowelod €|
00°} Geo £9°0 AlljJeyem ajiym esolagn) eeeydwAN 21
00'} 00'L 00’} Aperem aym uedlewy ejelopo eseydwAN |1
002 Sg'0 980 3ooplappeds ejebanea jeydnN 01
gece Se'e Gc'e Homauols ‘dsej@lN 6
00°L Tl 960 peteu Aysnq s|ixe| seleN 8
00’} T} 90 [lojfluwierem uelseing wnyeoids wnAydonAy £
GL'E Geco €e’1 jlojjluisiem uisyuou wnauigis wnjAydoAy 9
G20 G20 G20 ajl1s8s00) ajdind BlEOIeS WNIYK] S
Gco ST STA SSOWl Jsjem eoljesAdijue sjeunuo4 ¥
0Sv Gco 0L’} eapo|s sisuspeuen) eepo|g £
T A Gec'o 890 sseibysnul ‘dseieyn ¢
Sl'y Sc0 8L Jeluo0d  wnsiawep wnjAydoleian |
Ausua@ YBIH  Aususg Mo juiod ojdwies Jod
Ausuaq aberony

(sweu uowwon) saoadg (awepN synualdg) salvadg

Ausuaq abeiany pue ‘mo ‘YBiH e pues 9002 °v dldel



4.0 Recommendations

Herbicide treatment of 11.2 acres is recommended for 2007. As shown in Figure 15,
treatrﬁent of 10 acres will treat EWM infested areas of the lake together with a “buffer” area
around each EWM infested area and a “buffer” between EWM growth areas in Area 4B.
Treatment of an additional 1.2 acre buffer in Area 2B is recommended so as to treat the
entire “sand bar” area (See Figure 15), a shallow area with a persistent EWM growth.

Hence, treatment of approximately 11.2 acres is recommended.

The recommended herbicide for 2007 treatment is a combination of Endothall and 2,4-D
liquid. The recommended doses are 1 ppm of Endothall applied as Aquathol K and 0.5 ppm
acid equivalent of 2,4-D liquid. Although liquid 2,4-D is recommended, granular 2,4-D may
also be used in combination with Endothall. In a number of studies, a combination of
Endothall and liquid 2,4-D proved to be a very effective treatment (2006, John Skogerboe,
Personal communication). Hence, a treatment using a combination of low rates of 2
herbicides, each individually effective in the treatment of EWM at higher application rates,

has been selected to more aggressively and more effectively treat these areas.
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Appendix A
2006 Sand Lake 2,4-D Monitoring Results



DAVY LABORATORIES

115 6th Street S.
P.O. Box 2076
La Crosse, WI 54602-2076
(608) 782-3130
FAX (608) 784-6611
www.davyinc.com
LABORATORY ANALYSIS REPORT

Applied Biochemist Attn: Keri Hessel
W175 N11163 Stonewood Drive
Germantown, Wl 53022

Date: May 24, 2006

Client No: 64136

‘LABORATORIES . I

Sample No: 062481 Date Collected: 05/17/06

Qual.'

Date Received: 05/23/06
Sample Site: 1-North 2 FT from Top
Date
Parameter Method MDL LOQ Analyzed  Result Unit
05/23/06 139 Ho/L

2,4-D (Immunoassay) EPA 4015 8.8 28.8

== ——— ——————.. - _———————" .

Sample No: 062482 Date Collected: 05/17/06 Date Received: 05/23/06
Sample Site: 1-North 2 FT from Bottom
Date
Parameter Method MDL LOQ Analyzed  Result Unit Qual.!
2,4-D (Immunoassay) EPA 4015 8.8 28.8 05/23/06 356 Mg/l
Sample No: 062483 ' Date Coliected: 05/17/06 Date Received: 05/23/06
Sample Site: 1-South 2 FT from Top
Date
Parameter Method MDL LOQ Analyzed  Result Unit Qual.’
2,4-D (Immunoassay) EPA 4015 8.8 28.8 05/23/06 87.9 ugit

= — ]

Sample No: 062484 Date Collected: 05/17/06 Date Received: 05/23/06
Sample Site; 1-South 2 FT from Bottom
Date
Parameter Method MDL LOQ Analyzed  Result Unit Qual.!
2,4-D (Immunoassay) EPA 4015 8.8 28.8 05/23/06 94.2 ug/L
Sample No: 062485 Date Collected: 05/17/06 Date Received: 05/23/06
Sample Site: 2-Northwest 2 Ft from Top '
Date
Parameter Method MDL LOQ Analyzed  Result Unit Qual
2,4-D (Immunoassay) EPA 4015 8.8 28.8 05/23/06 35.6 ug/L

o
===

Results continued on next page.
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DAVY LABORATORIES

115 6th Street S.

P.O. Box 2076

La Crosse, W! 54602-2076
(608) 782-3130

FAX (608) 784-6611
www.davyinc.com

DA\

'_.I_-AB'ORA'I_"’ORI_ES :

LABORATORY ANALYSIS REPORT

Applied Biochemist Attn: Kerl Hessel Date: May 24, 2006
Client No: 64136

Sample No: 062486 Date Collected: 05/17/06 Date Received: 05/23/06
Sample Site: 2.Northwest 2 FT from Bottom
Date
Parameter Method MDL LoQ Analyzed  Result Unit Qual.’
2,4-D (Immunoassay) EPA 4015 0.7 2.3 05/24/06 5.1 ug/L
=————————— = —  ——————}
Sample No: 062487 Date Collected: 05/17/06 Date Received: 05/23/06
Sample Site: 2-Southeast 2 FT from Top
Date
Parameter Method MDL LOQ  Analyzed  Result Unit Qual.'
24-D (Immunoassay) EPA 4015 0.7 2.3 05/24/06 6.2 ug/L
... = - - == ———————————————, ==L L= =, ————————_ ]
Sample No: 062488 Date Collected: 05/17/06 Date Recsived: 05/23/06
Sampie Site: 2-Southeast 2 FT from Bottom
. ' Date
Parameter Method MDL LOQ Analyzed  Result Unit Qual.
2,4-D (Immunoassay) EPA 4015 8.8 28.8 05/23/06 273 ug/L
e e
Sample No: 062489 Date Collected: 05/17/06 Date Received: 05/23/06
Sample Site: 3-2 FT from Top
Date
Parameter Method MDL LOQ Analyzed  Result Unit Qual.’
2,4-D (Immunoassay) EPA 4015 0.7 2.3 05/24/06 29 ug/L
Sample No: 062490 Date Collected: 05/17/06 Date Received: 05/23/06
Sample Site: 3-2 FT from Bottom
Date
Parameter Method MDL LOQ Analyzed  Result Unit Qual,!
2,4-D (Immunoassay) EPA 4015 8.8 28.8 05/23/06 583 pg/L

—_
=

Results continued on next page.
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DAVY LABORATORIES

115 6th Street S.

P.O. Box 2076

La Crosse, WI 54602-2076
(608) 782-3130

FAX (608) 784-6611
www.davyinc.com

LABORATORIES

LABORATORY ANALYSIS REPORT

Applied Biochemist Attn: Keri Hessel Date: May 24, 2006
Client No: 64136

Sample No: 062491 Date Collected: 05/17/06 Date Received: 05/23/06
Sample Site: 4-Southeast 2 FT from Top EWM

Date
Parameter Method MDL LOQ Analyzed  Resuit Unit Qual.’!
2,4-D (Immunoassay) EPA 4015 8.8 28.8 05/23/06 232 ug/L

sS————————

Sample No: 062492 Date Collected: 05/17/06 Date Received: 05/23/06
Sample Site: 4-Southeast 2 FT from Bottom EWM

Date
Parameter Method MDL LOQ Analyzed  Result Unit Qual.!
2,4-D (Immunoassay) EPA 4015 8.8 28.8 05/23/06 110 ua/L
Sample No: 062493 Date Collected: 05/17/06 Date Received: 05/23/06
Sample Site: 4-East 2 FT from Top

Date
Parameter Method MDL LOQ Analyzed  Resuit Unit Qual.’
2,4-D (Immunoassay) EPA 4015 8.8 28.8 05/23/06 172 ug/L
Sample No: 062494 Date Collected: 05/17/06 Date Received: 05/23/06
Sample Site: 4-East 2 FT from Bottom :

Date
Parameter Method MDL LOQ Analyzed  Result Unit Qual.!
2,4-D (Immunoassay) EPA 4015 8.8 28.8 05/23/06 123 pg/L

eSS ——————————————— ==

Sample No: 062495 Date Collected: 05/17/06 Date Received: 05/23/06
Sample Site: 4-Northeast 2 FT from Top

Date
Parameter Method MDL LOQ Analyzed  Resulit Unit Quat.!

i

2,4-D (Immunoassay) EPA 4015 8.8 28.8 05/23/06 76.6 pg/L

e —_—
s — =

Results continued on next page.
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DAVY LABORATORIES

115 6th Street S.
P.O. Box 2076
La Crosse, Wi 54602-2076
(608) 782-3130
FAX (608) 784-6611
www.davyinc.com
LLABORATORY ANALYSIS REPORT

Applied Biochemist Attn: Keri Hessel

LABORATORIES

Date: May 24, 2006

Client No: 64136

Sample No: 062496
Sample Site: 4-Northeast 2 FT from Bottom

Date Collected: 05/17/06

Date Received: 05/23/06

Date
Parameter Method MDL LOQ Analyzed  Resuit Unit Qual.’
2,4-D (Immunoassay) EPA 4015 8.8 28.8 05/23/06 162 Mo/l
Sample No: 062497 Date Collected: 05/18/06 Date Received: 05/23/06
Sample Site: 1-North 2 FT from Top
Date
Parameter Method MDL LOQ Analyzed  Result Unit Qual.!
2,4-D (Immunoassay) EPA 4015 8.8 28.8 05/23/06 91.0 pg/l
ss————————————— == ————————————————————————————— =
Sample No: 062498 Date Collected: 05/18/06 Date Received: 05/23/06
Sample Site: 1-North 2 FT from Bottom
’ . Date
Parameter Method MDL LOQ Analyzed  Result Unit Qual.!
2,4-D (immunoassay) EPA 4015 8.8 28.8 05/23/06 79.0 pg/L
Sample No: 062499 Date Collected: 05/18/06 Déte Received: 05/23/06
Sample Site: 1-South 2 FT from Top
Date
Parameter Method MDL LOQ Analyzed  Result Unit Qual,’
2,4-D (Immunoassay) EPA 4015 8.8 28.8 05/23/06 . 64.5 Hg/L
e —————— = ===
Sample No; 062500 Date Collected: 05/18/06 Date Received: 05/23/06
Sample Site: 1-South 2 FT from Bottom
Date
Parameter Method MDL LOQ Analyzed  Result Unit Qual’
2,4-D (Immunoassay) EPA 4015 8.8 28.8 05/23/06 54.6 po/L

Results continued on next page.
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DAVY LABORATORIES

115 6th Street S.
P.O. Box 2076
La Crosse, W| 54602-2076
(608) 782-3130
FAX (608) 784-6611
www.davyinc.com
LABORATORY ANALYSIS REPORT

Applied Biochemist Attn: Keri Hessel

DAV

‘LABORATdm_E's_

Date: May 24, 2006
Client No: 64136

Sample No: 062501 Date Collected: 05/18/06

Sample Site: 2-North 2 FT frqm Top

Date Received: 05/23/06

Date
Parameter Method MDL LOQ Analyzed  Result Unit Qual.’
2,4-D (Immunoassay) EPA 4015 8.8 28.8 05/23/06 9.62 Hg/L
Sample No: 062502 Date Collected: 05/18/06° Date Recelved: 05/23/06
Sample Site: 2-North 2 FT from Bottom

Date
Parameter Method MDL LOQ Analyzed  Result Unit Qual.!
2,4-D (Immunoassay) EPA 4015 0.7 2.3 05/24/06 8.0 Hg/t.

e ——————_————— . ————

Sample No: 062503 Date Collected: 05/18/06

Sample Site: 2-South 2 FT from Top

Date Received: 05/23/06

Date
Parameter Method MDL LOQ Analyzed  Result Unit Qual.}!
2,4-D (Iimmunoassay) EPA 4015 8.8 288 05/23/06 9.38 ug/L
e ——————— sSS—
Sample No: 062504 Date Collected: 05/18/06 Date Received: 05/23/06
Sample Site: 2-South 2 FT from Bottom

Date
Parameter Method MDL LOQ Analyzed  Result Unit Qual.!
2,4-D (immunoassay) EPA 4015 8.8 28.8 05/23/06 26.0 pg/t

== —— ]

Sample No: 062505 Date Collected: 05/18/06 Date Received: 05/23/06
Sample Site: 3-2 FT from Top

Date
Parameter Method MDL LOQ Analyzed  Result Unit Qual.!
2,4-D (Immunoassay) EPA 4015 0.7 23 05/24/06 7.0 pg/L

Results continued on next page.
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DAVY LABORATORIES

115 6th Street S.

P.O. Box 2076

La Crosse, WI 54602-2076
(608) 782-3130

FAX (608) 784-6611
www.davyinc.com

LABORATORY ANALYSIS REPORT

Applied Biochemist Attn: Keri Hessel

DAV

LABORATORIES -

Date: May 24, 2006

Client No: 64136

Sample No: 062506 Date Collected: 05/18/06

Sample Site: 3-2 FT from Bottom

Date Received: 05/23/06

Date

Parameter Method MDL LOQ Analyzed  Result Unit Qual,!
2,4-D (Immunoassay) EPA 4015 8.8 28.8 05/23/06 151 Ha/L
Sample No: 062507 Date Collected: 05/18/06 Date Recelved: 05/23/06
Sample Site: 4-Southeast 2 FT from Top

. Date
Parameter Method MDL LOQ Analyzed  Result Unit Qual.!
2,4-D (iImmunoassay) EPA 4015 8.8 28.8 05/23/06 26.4 ug/L

 — ———————— ———— ————————_——————————— ]

Sample No: 062508 Date Collected: 05/18/06

Sample Site: 4-Southeast 2 FT from Bottom

Date Received: 05/23/06

Date
Parameter Method MDL LOQ Analyzed  Result Unit Qual.!
2,4-D (Immunoassay) EPA 4015 8.8 28.8 05/23/06 140 Mg/l
Sample No: 082509 Date Collected: 05/18/06 Date Received: 05/23/06
Sample Site: 4-East RT Landing 2 FT from Top
Date
Parameter Method MDL LoQ Analyzed  Result Unit Qual.’
2,4-D (Immunoassay) EPA 4015 8.8 28.8 05/23/06 225 ugl/L
Sample No: 062510 Date Collected: 05/18/06 Date Received: 05/23/06
Sample Site: 4-East Rt Landing 2 FT from Bottom
Date
Parameter Method MDL LOQ Analyzed  Result Unit Qual.!
2,4-D (Immunoassay) EPA 4015 8.8 28.8 05/23/06 136 Mg/l

Resulits continued on next page.
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DAVY LABORATORIES

115 6th Street S.

P.O. Box 2076

La Crosse, WI 54602-2076
(608) 782-3130

FAX (608) 784-6611
www.davyinc.com

LABORATORY ANALYSIS REPORT

Applied Biochemist Attn: Keri Hessel

LABORATORIES

Date: May 24, 2006

Client No: 64136

Sample No: 062511 Date Collected: 05/18/06

Sample Site: 4-Northeast 2 FT from Top

Date Received: 05/23/06

Date
Parameter Method MDL LOQ Analyzed  Result Unit Qual.’
2,4-D (Immunoassay) EPA 4015 8.8 28.8 05/23/06 148 ug/L
- — —
Sample No: 062512 Date Collected: 05/18/06 Date Received: 05/23/06
Sample Site: 4-Northeast 2 FT from Bottom
Date
Parameter Method MDL LOQ Analyzed  Result Unit Qual.!
2,4-D {Immunoassay) EPA 4015 8.8 28.8 05/23/06 217 Sug/lt
MDL = Minimum Detection Level L.OQ = Limit of Quanma‘ﬁon
‘Qualifiers: None
Submitted by: The taboratory analyses reported above were determined in accordance with methods from approved authoritalive
sources. Approved authorifative sources are defined and listed within the respective state certification codes. The
BORATORIES results are representative of the sample only; conditions can be expected to vary at different fimes and under
m& D different sampling conditions.
Wi Certification Nos 632021390 and 105 000216, MN Certification No. 055-999-151, 1A Certification No. 304

Paul'A. Harris, Dtrector
PAH:ead
cc: Northern Aquatic Services-Attn: Dale Dressel 1061 240th St. Dresser, W1 54003

Barr Engineering Company, Meg Rattel, 4700 West 77th St., Minneapolis, MN 55435
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Appendix B
2006 Sand Lake Survey Data
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Appendix C
2005 and 2006 Sand Lake Frequency/Relative
Diversity Data



2005 Sand Lake Macrophyte Frequency of Occurrence, Relative

Frequency, and Diversity

Lake: Sand
Sample Date: June 6-8, 2005
Scientific Name Common Name Frequency of Occurrence rf rf/100 (rf/100)*2
Ceratophyllum demersum  coontail 93 16 0.160 0.02560
Myriophylium sibiricum northern watermilfoil 86 15 0.148 0.02190
Elodea Canadensis elodea 84 14 0.144 0.001
Potamogeton zosteriformis flatstem pondweed 70 12 0.120 0.01440
Potamogeton amplifolius  largeleaf pondweed 49 8 0.084 0.00706
Zosterella dubia water stargrass 49 8 0.084 0.00706
Myriophyllum spicatum Eurasian watermilfoil 33 6 0.056 0.001
Potamogeton illinoensis ltlinois pondweed 26 4 0.044 0.00194
Nuphar advena yellow pondlily 19 3 0.032 0.00102
Potamogeton robbinsii Robbin's pondweed 14 2 0.024 0.00058
Potamogeton sp. narrowleaf pondweed 14 2 0.024 0.000
Utricularia sp. bladderwort 9 2 0.016 0.000
Nitella sp. stonewort 7 1 0.012 0.00014
Ranunculus sp. water crowfoot 7 1 0.012 0.00014
Valisneria americana wild celery 7 1 0.012 0.000
Fontinalis antipyretica water moss 5 1 0.008 0.00006
Nuphar variegata spadderdock 5 1 0.008 0.00006
Nymphaea odorata American white waterlily 2 0 0.004 0.00002
Nymphaea tuberosa white waterlily 2 0 0.004 0.00002
Potamogeton natans_ floatingleaf pondweed 2 0 0.004 0.00002
TOTAL 581.3953488 100.00 1.000 0.08254
Diversity = 1 - sum of (rf/100)"2 Diversity 0.91746



2006 Sand Lake Macrophyte Frequency of Occurrence, Relative
Frequency, and Diversity

Lake: Sand
Sample Date: July 14-15, 2006
Scientific Name Common Name Frequency of Occurrence rf rf/100 (rf/100)*2
Ceratophyllum demersum coontail 96 16 0.159 0.02539
Potamogeton zosteriformis flatstem pondweed 88 15 0.146 0.02127
Elodea Canadensis Canada waterweed 81 13 0.134 0.001
Myriophyllum sibiricum northern watermilfoil 67 11 0.112 0.01244
Potamogeton amplifolius  largeleaf pondweed 54 9 0.089 0.00796
Nuphar variegata spadderdock 31 5 0.051 0.00260
Valisneria americana wild celery 29 5 0.048 0.000
Myriophyllum spicatum Eurasian watermilfoil 21 4 0.035 0.00123
Najas flexilis bushy naiad 19 3 0.032 0.00102
Potamogeton illinoensis lllinois pondweed 19 3 0.032 0.00102
Chara sp. muskgrass 15 3 0.025 0.000
Potamogeton sp. narrowleaf pondweed 15 2 0.025 0.000
Nymphaea tuberosa white waterlily 12 2 0.019  0.00037
Potamogeton robbinsii Robbin's pondweed 12 2 0.019  0.00037
Zosterella dubia water stargrass 10 2 0.016 0.000
Potamogeton pectinalis sago pondweed 8 1 0.013 0.00016
Potamogeton richardsonii  Richardson's pondweed 8 1 0.013 0.00016
Ranunculus sp. water crowfoot 6 1 0.010 0.00010
Fontinalis antipyretica water moss 2 0 0.003 0.00001
Lythrum salicaria purple loosestrife 2 0 0.003 0.00001
fibrous algae 2 0 0.003 0.00001
Nitella sp. stonewort 2 0] 0.003 0.000
Nymphaea odorata American white waterlily 2 0] 0.003 0.000
Potamogeton natans floatingleaf pondweed 2 0] 0.003  0.00001
Utricularia sp. bladderwort 2 0 0.003 0.00001
TOTAL 603.3846154 100.00 1.000 0.07668

Diversity = 1 - sum of (rf/100)*2 Diversity  0.92332



