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INTRODUCTION

Paradise Lake was surveyed on September 15, September 22, October 18,
October 21, and November 2, 2010. Two specially outfitted Savin Lake
Services watercraft were deployed for conducting the survey using Raven
Viper 2 precision GPS instruments capable of data logging both the boat path
and the presence of Eurasion Watermilfoil. Cathy Freebairn, a member of
the Paradise Lake Lake Improvement Board, a member of the Paradise Lake
Association, and Treasurer of the Carp Lake Township Board was present
during the September 22, 2010 survey. The data was collected onto Compact
Flash based memory cards, transferred to awaiting Personal Computers, and
dropped into a series of mapping programs to create the final graphical
displays. The collected data remains in a specialized and proprietary format

throughout the entire process and is immune to tampering or alteration.

Paradise Lake (a.k.a. Carp Lake or Lake Paradise)
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“Paradise Lake, called Carp Lake in the past, is a 1900-acre moderately hard-
water kettle lake located in Sections 10, 11, 12, 13, 14, 15, 23 and 24, Carp
Lake Township (T38N R4W), Emmet County, and Section 18, Hebron
Township, (T38N R3W), Cheboygan County, Michigan.

Paradise Lake

Eurasion Milfoil Survey 4




11/10/2010

There are no islands in the lake. The lake has a maximum depth of 17 feet, a
water volume of 12540 acre-feet, and a mean depth of 6.6 feet. It has 48454

feet of shoreline.
The elevation of the lake 1s 708 feet above sea level.

The size of the watershed, which is the area that supplies water for the lake,
but does not include the lake, is 14932 acres. The drainage area, which
includes the watershed and lake, is 16832 acres (See map below.). The
watershed to lake ratio is 7.9 to 1, which 1s high normal for a Michigan

inland lake. The lake flushes about once every 0.60 years on an average.

There is a single inlet, Mud Creek, which flows into the lake on the east end.
The outlet, Carp Lake River, is on the southwest corner. Carp Lake River

discharges into Lake Michigan at Cecil Bay.

Paradise Lake
(Carp Lake)
Section 18

Hebron Township
T38N R3W
Cheboygan County and
Sections 10-15, 23 & 24
Carp Lake Township
T38N R4W
Emmet County

Drainage area map
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The approximate longitude and latitude of the 17-foot deep hole is 84°

45.659W and 45° 41.496N.” (Wallace E. Fusilier, Ph.D)

}1 5000 feet b{

Launch
site

Paradise Lake
(Carp Lake)
Section 18

Hebron Township
T38N R3W

Cheboygan County and

Sections 10-15, 23 & 24
Carp Lake Township

T38N R4W
Emmet County
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METHODS

During the summer of 2010, Savin Lake Services was contacted and invited
to a Paradise Lake Lake Improvement Board meeting on August 25, 2010.
Resulting from a Statement of Qualifications presentation and approval from
the Lake Improvement Board, Savin Lake Services was contracted to conduct
a weed survey specifically targeting Eurasion Watermilfoil (Myriophyllum

spicatum). This was accomplished during five survey dates:

e September 15, 2010
e September 22, 2010
e October 18, 2010

e October 21, 2010

e November 2, 2010

Specially outfitted survey boats were used in conducting the survey. A 20
foot Sea Ark boat with a four-stroke 90 horsepower Mercury motor and a 17
foot boat with a four-stroke 40 horsepower Mercury motor were alternately
utilized during the survey. Weather played a major factor in determining the
survey dates as surveying was only done during optimal sighting conditions
assuring accurate and comprehensive results. Rather than use an Aquatic
Vegetation Assessment Site (AVAS) protocol or a Point Intercept Grid
method, Savin Lake Services employed the use of Differential Global
Positioning Systems (dGPS) resulting in over one million recorded grid-points
on Paradise Lake. Utilizing the data logging characteristics of the Raven
Viper 2 integration GPS field computer, the boats made hundreds of 100 foot
wide passes in a north/south direction. This was repeated until the entire
lake was surveyed. Using the information saved from each survey, the boats
could easily be placed and surveying could continue precisely where the

previous job had concluded.

Paradise Lake
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CALIBRATION

The Raven Viper 2 units were set up to data log both the boat path and the
presence of Eurasion Watermilfoil. This was accomplished utilizing two
settings on the Viper 2. The boat path setting was set to paint a 100 foot
wide swath of the lake for each north/south pass. Because of the accuracy of
the Wide Area Augmentation System (WAAS) enabled GPS units, the level of
control of the boat paths was extraordinary. There were actually 1,043,894
data points referenced in the final combined job files representing the survey

paths of both boats.

(Actual boat path from data logging)

Similarly, The Viper 2 was programmed to record an additional channel of
information upon the presence of Eurasion Watermilfoil. A complete
mapping of the lake including the exact location and size of the Watermilfoil
beds was accomplished using the secondary data logging channel within the
Viper 2. Using polarized glasses, Savin Lake Services’ certified aquatic weed
specialists activated the secondary data logging channel upon the presence of

Milfoil and similarly deactivated it at the end of the weed bed. Overlaying

Paradise Lake
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the data from the secondary recording channel allowed for pinpoint accuracy

when mapping the locations of the milfoil beds.

COMPILATION

Data was recorded in job files onto Compact Flash memory cards using the
Raven Viper 2 data logging capabilities and the data was immediately backed
up and archived onto our main computer system each survey evening.
Generational files were saved for safe keeping as the Viper 2 appends new
data onto the existing job file. The data i1s saved in a “Shapefile” (SHP)
format. This format contains geospatial vector data for geographic
information systems software. The information cannot be altered without
destroying the integrity of the shapefile. This is a very popular file format for
this type of information as it is easily imported into a variety of software
packages specifically created for geographic information illustrations. Four
software programs were used during the final compilation of the data. The
first program is provided by Raven Industries, the producers of the Raven
Viper 2 precision control units, and is simply a data decompression utility.
This utility takes the compressed data and writes it out into machine-
readable files for further use in database or graphic programs. In addition to
database files which log the exact location of each entry point every second, it
also contains that data logging files referencing the boat path information
and weed sighting information. Furthermore, the shapefiles are extracted

with this utility as well.

Savin Lake Services uses Canvas X (Version 10, Build 898 from ACD
systems) for reading in the shapefile data and displaying it graphically.
Canvas X supports full Geographical Information System (GIS) data mapping
as well as other output formats such as Geo-JPEG with maintains the

Paradise Lake
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geographical data in an easy to view industry standard JPEG format.
Canvas X offers enhanced versatility supporting a variety of file types so that
we can easily import the logged data and overlay it onto to a GIS referenced
map or even a Google™ Earth file. This product is also used to create

treatment maps for our customers as well.

The third product that we use is called GPS TrackMaker. Although similar
to the functionality of Canvas X, GPS TrackMaker also allows us to convert
the shapefile data into a Google™ Earth Placemark or “kml” file. This
feature, along with the use of the fourth product, Google™ Earth, allows for

the accurate, scaled, and comprehensive illustrations of our logging results.

Paradise Lake
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WATER QUALITY RESULTS

The services of Wallace E. Fusilier, Ph.D., Consulting Limnologist from
Water Quality Investigators out of Dexter, Michigan were used to develop a
baseline comparison for your Paradise Lake’s water quality analysis. Dr.
Fusilier’s work is well renowned and we were fortunate to have him conduct
the October, 2010 study. Wally recently announced his retirement from the
industry shortly after completing this study and he will surely be missed.

The complete results from his water quality analysis are as follows:

Paradise Lake
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PARADISE LAKE

CARP LAKE TOWNSHIP
EMMET COUNTY AND
HEBRON TOWNSHIP
CHEBOYGAN COUNTY

2010 WATER QUALITY STUDY

PARADISE LAKE DATA

Paradise Lake, called Carp Lake in the past, is a 1900-acre moderately hard-
water kettle lake located in Sections 10, 11, 12, 13, 14, 15, 23 and 24, Carp
Lake Township (T38N R4W), Emmet County, and Section 18, Hebron
Township, (T38N R3W), Cheboygan County, Michigan. There are no islands
in the lake. The lake has a maximum depth of 17 feet, a water volume of
12540 acre-feet, and a mean depth of 6.6 feet. It has 48454 feet of shoreline.

The elevation of the lake i1s 708 feet above sea level.

The size of the watershed, which is the area that supplies water for the lake,
but does not include the lake, is 14932 acres. The drainage area, which
includes the watershed and lake, 1s 16832 acres (See map below.). The
watershed to lake ratio is 7.9 to 1, which is high normal for a Michigan
inland lake. The lake flushes about once every 0.60 years on an average.

There is a single inlet, Mud Creek, which flows into the lake on the east end.
The outlet, Carp Lake River, is on the southwest corner. Carp Lake River
discharges into Lake Michigan at Cecil Bay.

Paradise Lake
Eurasion Milfoil Survey 12




11/10/2010

Paradise Lake
(Carp Lake)
Section 18

Hebron Township
T38N R3W
Cheboygan County and
Sections 10-15, 23 & 24
Carp Lake Township
T38N R4W
Emmet County

Drainage area map

The approximate longitude and latitude of the 17-foot deep hole is 84°
45.659W and 45° 41.496N.

THE SAMPLE DATES

Three late summer surface samples for water quality testing were collected
by WQI limnologists August 31, 2010 at the sites shown on the map. Top to
bottom dissolved oxygen and temperature profile data were collected in the
17-foot deep hole at that time. Three bottom sediment samples were also
collected from the three sites on that date

THE ANALYSES

The tests performed on the samples included total phosphorus, total nitrate
nitrogen, total alkalinity, pH, conductivity, chlorophyll a, Secchi disk depth,
and in summer, temperature and dissolved oxygen.

Temperature, dissolved oxygen and Secchi disk depths were measured in the
field. Chlorophyll a, phosphorus, nitrate nitrogen, alkalinity, pH and
conductivity tests were performed at the Water Quality Investigators

Paradise Lake
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laboratory in Dexter, Michigan. All test procedures followed those outlined in
APHAGs Standard Methods for the Examinatio
(1985).

THE SAMPLE STATIONS

The locations of the three in-lake sample stations are shown as circles on the
hydrographic map of the lake.

}( 5000 feet D{

Launch
site

Paradise Lake
(Carp Lake)
Section 18

Hebron Township
T38N R3W

Cheboygan County and

Sections 10-15, 23 & 24
Carp Lake Township

T38N R4W
Emmet County

THE TEST RESULTS

The results of the tests are found in the text, on the graphs and on the
enclosed atlas pages.

Paradise Lake
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TEMPERATURE AND DISSOLVED OXYGEN

Temperature exerts a wide variety of influences on most lakes, such as the
separation of layers of water (stratification), solubility of gasses and
biological activity. In spring temperature generally doesn’t need to be
determined because we’'ve found temperatures are low and dissolved oxygen
1s near saturation at that time.

Dissolved oxygen is the test most often selected by lake scientists as being
important. Besides its importance in providing oxygen for aquatic organisms
to use, in natural lakes oxygen is involved in the capture and release of
various chemicals, such as iron and phosphorus.

In late summer 2010, Paradise Lake did not form a thermocline at any depth.
(A thermocline is defined as a change in temperature of more than one degree
Centigrade per

Paradise Lake, August 31, 2010 meter of
Temperature & Dissolved Oxygen Profiles  TeMP- Depth D.O. Depth | g0,
23 0 85 0
- 0 1 B 23 17 85 10
T I 79 1 | The graph
“— I
£10 1 —£—TEMP. shows
P I ——DO temperature
215 ! — was uniform
@ " E3
0 20 , , , . . top to bottom
0 5 10 15 20 25 (2_3°C).
Temperature (°C) or Dissolved Oxygen (mg/L) Dissolved
oxygen was

also uniform,
8.5 mg/L at the surface and 8.4 mg/L at 17 feet.

DISSOLVED OXYGEN SATURATION

Because the amount of dissolved oxygen a water can hold is temperature-
dependent, with cold water holding more dissolved oxygen than warm water,
dissolved oxygen saturation is often a better way to determine if oxygen
supplies are adequate.

The dissolved oxygen saturation values were 97 or 98 at the three stations in
late summer 2010. These data indicate late summer dissolved oxygen
concentrations are satisfactory for a Michigan inland lake. They do not
indicate any problems in summer.

Paradise Lake
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CONDUCTIVITY

Conductivity, measured with a meter, detects the capacity of a water to
conduct an electric current. More importantly however, it measures the
amount of materials dissolved in the water, since only dissolved materials
(salts) will permit an electric current to flow. Theoretically, pure water will
not conduct an electric current. It is the perception of the experts that poor
quality water has more dissolved materials than good quality water. I agree.
Lower 1s usually better.

The conductivity of Paradise Lake was 200 micromhos/cm at all three surface
stations. These are low conductivities for a moderately hard-water lake.

The data shows salts are not building up in Paradise Lake. The most
common sources of salts are winter road salting operations and water
softeners in homes around the lake.

TOTAL ALKALINITY

Alkalinity measures carbonates and bicarbonates in water. Soft water lakes
have alkalinities below 75 milligrams per liter. Moderately hard water lakes
have alkalinities between 75 and 150 milligrams per liter. Hard water lakes
have alkalinities above 150 milligrams per liter.

The alkalinity of Paradise Lake was 95 milligrams per liter at all three
stations in late summer. Based on these data Paradise Lake is a moderately
hard water lake but just barely.

Hard water lakes are tougher than soft water lakes because they have the
ability to precipitate some phosphorus to the bottom sediments as calcium
phosphate. This pretty much ties up that phosphorus in the sediments.

NITRATE NITROGEN

Most Michigan inland lakes have spring nitrate nitrogen concentrations
around 200 micrograms per liter (or parts per billion). Summer nitrate
nitrogen concentrations are generally much lower, in the 10 to 40 micrograms
per liter range.

Late summer Paradise Lake nitrate nitrogen concentrations were 16, 39 and
26 micrograms per liter. These are normal summer nitrate data for a
Michigan inland lake.

Paradise Lake
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CHLOROPHYLL A

Chlorophyll a, reported in micrograms per liter (or parts per billion) generally
gives an estimate of algal densities. Best is less than 1.0 microgram per liter.

Chlorophyll a concentrations at the three Paradise were 0.7, 0.7 and 0.5 ug/L.
These are very good chlorophylls for a Michigan inland lake.

pH (Hydrogen ion concentration) (no graph)
pH has traditionally been a measure of water quality. Most Michigan inland
lakes have pH values between 7.5 to 8.5.

Paradise Lake pH values 8.4, 8.3 and 8.2 at the three stations in late
summer. These are normal values for a good quality moderately hard water
Michigan inland lake.

Lakes with extensive plant communities often have high summer pH values
(greater than 9) because the plants use the carbonates in the water as a
carbon source. This causes a decrease in the buffering capacity of the water,
and allows the pH to rise.

TOTAL PHOSPHORUS

Although there are several forms of phosphorus found in lakes, the experts
selected total phosphorus as being most important. This is probably because
all forms of phosphorus can be converted to the other forms.

Currently, most lake scientists feel phosphorus, which is measured in parts
per billion (1 part per billion is one second in 31 years) or micrograms per
liter (ug/L), is the one nutrient which might be controlled. If its addition to
lake water could be limited, the lake might not become covered with the algal
communities so often found in eutrophic lakes.

However, based on our studies of many Michigan inland lakes, we've found
many lakes were phosphorus limited in spring (so don’t add phosphorus) and
nitrate limited in summer (so don’t add nitrogen).

10 parts per billion is considered a low concentration of phosphorus in a lake
and 50 parts per billion is considered a high value in a lake by many
limnologists.

Paradise Lake
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Paradise Lake late summer 2010 phosphorus concentrations were 12 or 13
ug/L at the three stations. Although best is less than 10 micrograms per liter,
these are very good phosphorus concentrations for a Michigan inland lake.

Once the phosphorus concentration reaches about 20 ug/L, if sufficient
nitrogen is present, algal blooms can occur. This is why it is important to not
only limit the amount of phosphorus, but also the amount of nitrogen. In
other words, no fertilizers containing either nitrogen or phosphorus should be
applied to near-lake areas. How close? The farther the better.

SECCHI DISK TRANSPARENCY (originally Secchi’s disk)

In 1865, Angelo Secchi, the Pope’s astronomer in Rome, Italy devised a 20
centimeter (8 inch) white disk for studying the transparency of the water in
the Mediterranean Sea. Later an American limnologist (lake scientist)
named Whipple divided the disk into black and white quadrants which many
are familiar with today.

The Secchi disk transparency is a lake test widely used and accepted by
Iimnologists. The experts generally felt the greater the Secchi disk depth, the
better quality the water. However, one Canadian scientist pointed out acid
lakes have very deep Secchi disk readings. Most lakes in southeast Michigan
have Secchi disk transparencies of less than ten feet. On the other hand,
Elizabeth Lake in Oakland County had 34 foot Secchi disk readings in
summer 1996, evidently caused by a zebra mussel invasion a couple of years
earlier.

Most limnology texts recommend the following: to take a Secchi disk
transparency reading, lower the disk into the water on the shaded side of an
anchored boat to a point where it disappears. Then raise it to a point where

1t’s visible. The average of these two readings is the Secchi disk transparency
depth.

We do it slightly differently. We lower the disk on the shaded side of an
anchored boat until the disk disappears, and note the depth, then report the
depth to the next deepest foot. For example if the disk disappears at six and
a half feet, we report the Secchi disk depth as 7 feet. The reason we do this is
that some suggest using a water telescope (a device that works like an
underwater mask and eliminates water roughness) to view the disk as it
disappears. Since we don’t use this device, we compensate for it by noting the
slightly deeper depth.

Paradise Lake
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We feel it is only necessary to report Secchi disk measurements to the closest
foot. Secchi disk measurements should be taken between 10 AM and 4 PM.
Rough water will give slightly shallower readings than smooth water. Sunny
days will give slightly deeper readings than cloudy days. However,
roughness influences the visibility of the disk more than sunny or cloudy
days. Furthermore, it’s been reported that most adults can see the Secchi
disk disappear at about the same depth, but grand-children see it disappear
3-4 feet deeper than grand-parents.

If there are sample sites where the lake is too shallow and the disk is visible
when resting on the bottom, the reading should be taken at a nearby deeper
site. Since the sampling procedure is designed to obtain "representative
samples" moving the boat to an area where a Secchi disk transparency
reading can be properly taken is appropriate. In the case of Secchi disk
readings, this procedure is more valid than reporting the disk is visible on the
lake bottom.

SECCHI DISK READINGS TAKEN WITH THE SAMPLES

Paradise Lake late summer Secchi disk readings taken with the 2010
samples were 10 feet at all stations. These are adequate late summer Secchi
disk readings for a Michigan inland lake.

As an added note, usually someone on the lake takes Secchi disk readings on
a regular basis through the warm months. This did not occur on Paradise
Lake in 2010. Nor do we have historic Secchi disk data.

If we had Secchi disk readings over a period of years, we could have created a
Secchi disk trend graph which shows whether the clarity of the lake is
changing as years pass. Interesting enough, in more than half the lakes we
study, the clarity is improving, for some unknown reason.

THE LAKE WATER QUALITY INDEX

The Lake Water Quality Index used in this study to define the water quality
of Paradise Lake was developed for two reasons. First, there was no
agreement among lake scientists regarding which tests should be used to
define the water quality of lakes, and second, there was no agreement among
lake scientists regarding what the results of various tests meant in terms of
lake water quality.

Paradise Lake
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Development of the index invoked the use of two questionnaires sent to a
panel of 555 lake scientists who were members of the American Society of
Limnology and Oceanography. The panel was specifically selected because
they were chemists and biologists with advanced degrees who studied lake
water quality.

The first questionnaire asked the scientists to select tests which they felt
should be used to define lake water quality. The tests most often selected by

the panel became the index parameters (or tests). They were:

Dissolved oxygen (percent saturation)

Total phosphorus Total alkalinity
Chlorophyll a Temperature
Secchi disk depth Conductivity
Total nitrate nitrogen pH

The second questionnaire, sent out after the first was returned, asked the
scientists what the results of the tests they selected as good indicators of lake
water quality meant.

After the responses to the second questionnaire were returned and tabulated,
the nine parameters and the accompanying rating curves were combined into
a Lake Water Quality Index.

The index ranges from 1 to 100 and rates lakes about the same way
professors rate students: 90-100=A, 80-90=B, 70-80=C, 60-70=D, and below
60 = E. The lake with the highest LWQI was Long Lake in Grand Traverse
County, with a spring LQWI of 100. The lowest was 16 at an Ottawa County
lake.

THE PARADISE LAKE WATER QUALITY INDICES

The late summer Lake Water Quality Indices for Paradise Lake were 95, 95
and 95 at the three surface stations. This means the water quality of the lake
in late summer was in the A range.

THE LAKE WATER QUALITY INDEX CALCULATION SHEETS

The Lake Water Quality Index calculation sheets which follow were
developed to show graphically what the results of the nine different lake
water quality tests mean in terms of lake water quality.

Paradise Lake
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HOW TO READ THE LAKE WATER QUALITY INDEX CALCULATION
SHEETS.

Listed across the top of the calculation sheets are the tests selected by the
panel of experts as being good indicators of lake water quality. The results of
the tests are entered into the square boxes immediately under the names of
the tests.

The figures which look like thermometers are actually graphs which convert
the test results (the numbers found outside the thermometer) to a uniform 1-
100 lake water quality rating (found inside the thermometer).

The calculation sheet permits calculation of the Lake Water Quality Index,
using the results of all nine lake water quality tests.

The position of the red lines across the thermometer indicates how the results
of each test compare in terms of lake water quality. Test results indicating
excellent water quality are indicated by red lines near the top of the
thermometer. Test results indicating poor water quality are indicated by red
lines lower on the thermometer. And the lower the red line on the
thermometer, the greater the water quality problem. A glance at the top of
the calculation sheet indicates the test and the actual test results.

The thermometer rating scales also allow you to determine what test results
would be considered excellent in terms of lake water quality. They are the
numbers found outside the thermometer near the top.

The index is shown three different ways, as a number between 1 and 100 in
the circle marked LWQI, and by a color and position on the sheet edge scale.
The purpose of the sheet edge scale is to review quickly large numbers of
lakes or test sites within a lake, and determine how the water quality of the
various lakes, or test sites within a lake compare.

THE LAKE WATER QUALITY INDEX CALCULATION SHEETS

Because the three 2010 summer LWQIs were the same (95 95 95) only one
Lake Water Quality Index calculation sheet is included in this report for the
three 2010 summer surface samples, using averaged data.

Paradise Lake
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LAKE BOTTOM SEDIMENTS

Many times bottom sediments tell us more about what is happening in a lake
than the water quality tests do. That’s because bottom sediments provide
sort of a history of what’s been happening in a lake, while water testing just
provides a snapshot.

Bottom sediments are collected with a Pederson dredge, transferred to pint
freezer containers and allowed to air dry. Once they are dry, the (usually)
shrunken block of material is measured to determine volume, then ground,
placed in porcelain dishes, dried at 100 degrees C, weighed, burned at 550
degrees C, and weighed again. Color after air-drying and after burning is
also noted.

Bottom sediments almost always come up from the lake bottom black, and
many people consider these black sediments “muck”. However that’s not
usually the case.

The bottom sediments are black because no oxygen penetrates them, so the
decomposition processes which occur use sulfur rather than oxygen, and in
this process, they produce iron sulfides, which are black. However once the
sediments are exposed to air, they usually turn some other color.

If the sediments remain black after air drying it usually means they are less
than about 65 percent mineral (or more than 35% organic material).
Sediments also remain black if they are from soft water lakes, but there’s a
reason for that.

If the sediments turn gray after air drying it usually means they are made up
primarily of carbonates. This is what we usually see in moderately hard
water and hard water lakes.

If the sediments turn tan, it usually means they are made up primarily of
clays. Further evidence of this occurs when we burn the sediments at 550
degrees C.

We determine how much bottom sediments shrink when they air dry because
this information is useful when considering dredging a lake. Normal
shrinkage after air-drying is in the range of 50 to 80 percent. However sands
and gravels don’t shrink at all. Excessive shrinkage is more than 95 percent.
In other words, there is only five percent or less of the material remaining
after air-drying.

Paradise Lake
Eurasion Milfoil Survey 22




11/10/2010

If the gray bottom sediments remain gray after burning they are considered
carbonates, and the loss of material during this process is considered organic
material. The results are expressed in the percentage of minerals in the
bottom sediments.

If the tan bottom sediments turn red after burning, it means the lake is
filling with clay. Clay enters the lake from near-lake activities such as road
building, home building or farming. Usually clay is not a material that
makes up the bottom sediments of most inland lakes.

Highly organic sediments that remained black after air drying usually turn
tan after burning, but the mineral content is usually quite low.

I consider high quality bottom sediments from natural hard water lakes to be
above 85 percent mineral. And I consider bottom sediments less than 50
percent mineral to be muck.

On the other hand, softwater lakes, which have few carbonates and
bicarbonates, often have highly organic bottom sediments. It would be better
if they did not have lots of organic material in the bottom sediments. A source
of these organics are algal blooms which occur in the lake.

PARADISE LAKE BOTTOM SEDIMENTS

Three bottom sediment samples were collected from Paradise Lake in late
summer 2010. The graph shows the data.

Paradise Lake
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How Much Did Paradise Lake Bottom
Sediments Shrink After Air Drying?

Percent Mineral Of Paradise Lake

Bottom Sediments
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Sample stations
Characteristics of Paradise Lake Bottom Sediments (2008)
Sample| Percent (Percent Dried at 100°C Color after Depth of
1.D. |Shrinkage|Mineral| Color & Description | burning at 550°C |water (feet)
1 0 99 Tan sand Red sand 10
2 0 98 Tan sand Red sand 6
3 62 72 Black Red 16
90 percent = average mineral content of bottom sediments

The sample from Station 1 collected in 10 feet of water was black when
recovered, turned tan after air-drying and red after burning at 550 degrees C.
It did not shrink at all and was 99 percent mineral.

The sample from Station 2 collected in 6 feet of water was black when
recovered, turned tan after air-drying and red after burning at 550 degrees C.
It did not shrink at all and was 98 percent mineral.

The sample from Station 3 collected in 16 feet of water was black when

recovered, remained black after air-drying and turned red after burning at

550 degrees C. It shrank 62 percent and was 72 percent mineral.

Paradise Lake
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The first two samples did not shrink, were 98 and 99 percent mineral, and
turned red after burning at 550 degrees C. They were essentially sand.

The third sample shrunk 62 percent, and was 72 percent mineral. This
sample was from the deepest part of the lake and was considerably different
from the other two.

Data from this station indicated in the deeper portions of this 17-foot deep
lake, organic material is starting to build up. The data from the shallower
stations indicates those sediments are in very good shape.

The lake sediments ranged from 72 to 99 percent mineral and averaged 90
percent mineral. All three turned red after burning at 550 degrees C,
indicating the clay is present in the bottom sediments in all parts of lake. As
noted above, clay is not a normal constituent of lake sediments. It usually
comes in from home building, road building or farming activities in the
watershed.

Wallace E. Fusilier, Ph.D.
Consulting Limnologist
Water Quality Investigators
Dexter, Michigan

October 2010
Paradise Lake Water Quality Data
Samle.|remper DRIV 000N | Seich | Tl [ Alkal - [Cfee] Jotel | ore
Date | Station atoure PSEL?S[" phylla | Depth [Nitrogen linity[ pH ugll,hconﬁ phoori_s va:}?try Grade
Number | °C [(Ma/L) [ S | “ugi | (feet) | ug/L | mg/L &25°C | Ug/L | Yndex

8/31/10 1 23 85| 98 | 0.7 10 16 95
8/31/10 2 23 85| 98 | 0.7 10 39 95
8/31/10 3 23 84 | 97 [ 05 10 26 95

200 | 12 95
200 | 12 95
200 | 13 95

00 00 0
NwhM
>>>
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EURASION WATERMILFOIL SURVEY FINDINGS

Once the whole lake survey was verified to assure that there were no missed
survey points, the logged data representing the existence of Kurasion
WaterMilfoil (EWM) was analyzed in the same controlled manner. Although
far from a finished product, the absolute raw data gave us an initial

rendering as follows:

/0 LT o
M gﬁ%\\\\\\\{\\\\\?\\h \\m;:‘»‘ n\x\\\\\\§\\\\\\\}\\\\\\“¥\\‘\\¥\\\\\§\\
MMM&// o
/ I

" R \g\g\ \\N\\ \
W///////////// gl (\ S\\ ""‘I\\?}\\F 3

/%ff ’WJ/ 2. ,"}/; ,

;%% L &

) il
|
% /;

\l
)) )‘)]ml'ul

) \
\\
y

Paradise Lake

Eurasion Milfoil Survey 27




11/10/2010

Extrapolating actual WaterMilfoil beds from the raw data yielded these final
results:

EWM Bed # Acreage
112.5373
113.4287
0.194838
0.288417
129.8238
42.41406
85.6297
81.1706
68.36287
6.686092
0.266433
0.266433
1.839474
0.529838
0.286012
0.076671
3.073966
0.52581
82.36999
1.422025
13.5405
3.541124
0.172398
0.486561
25 0.202318
Total 749.1359 Acres

© 0O NO O b WDN P
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Eurasion WaterMilfoil bed boundaries were graphically converted from the
raw data in weed bed boundaries that could then be calculated down to the
square foot in accuracy. The identified bed sizes were calculated to scale and
25 quantifiable weed beds were used to arrive at the final calculation. Areas
that were considered “Found” (covering 2%< of the swath surface area) were
not counted as a quantifiable weed bed and were only considered when their

rapid increase in density indicated the beginning of an adjacent bed.

Paradise Lake
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CONCLUSION

Savin Lakes Services conducted a very accurate and highly controlled survey
of Paradise Lake comprised of over 1 million data points of GPS generated
data. Accurately mapped and scaled findings have determined that there are
currently 750 acres of Eurasion WaterMilfoil growing in 25 identified weed
beds. Some of these beds were over 100 acres in size while others were under
a few hundred square feet. No stem samples were taken during the study to
test for the appearance of Weevil activity although most of the WaterMilfoil
that we observed appeared to be healthy and aggressively growing, even late
into the season. The following graphic is the final compilation of our

Paradise Lake Eurasion Watermilfoil Survey:

Paradise Lake
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TABLES
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Raw data extrapolation with GIS Google™ Earth overlay.

Source: Roberta Hill, VLMP © 2007
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UGA1624031

Eurasion WaterMilfoil Canopy (Alison Fox & University of Florida)
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