











2-68
Lake Osborne
Muck Depth Contours (ft.)

|
|

GRAPHIC SCALE
0 150 300 600
222, Y2222
2222

( IN FEET )

Figure 2-21 - Estimated Organic Muck Depths in Lake Osborne
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Estimates of the total muck volume in South Lake Osborne are given in Table 2-21.

Information is provided for each 1-ft depth interval, including the surface area covered by the depth

interval, the estimated muck volume contained within the interval, and a cumulative muck volume.

Based on the field measurements performed by ERD, the south lobe of Lake Osborne contains

approximately 495,078 yd® of dark organic muck.

ESTIMATED MUCK VOLUME
IN SOUTH LAKE OSBORNE

TABLE 2-21

DEPTH BELOW

MUCK MUCK CUMULATIVE
SAERESEDIL N AREA VOLUME MUCK
INTERFACE 3 3
(ft) (acres) (ft°) (yd*)
0.00-1.00 86.1 138,822 138,822
1.00-2.00 65.6 105,801 244,623
2.00-3.00 48.6 78,476 323,098
3.00-4.00 37.3 60,137 383,235
4,00-5.00 25.2 40,691 423,926
5.00-6.00 17.9 28,882 452,808
6.00-7.00 12.5 20,131 472,939
7.00-8.00 7.8 12,580 485,519
8.00-9.00 4.8 7,681 493,199
9.00-10.00 1.2 1,878 495,078

A summary of physical and chemical characteristics of sediment samples collected from the

north lobe, middle lobe, and south lobe of Lake Osborne during February 2001 is given in Table 2-

22. In the north lobe of Lake Osborne, the measured moisture content, organic content, and density

values suggest primarily sandy characteristics with a small amount of organic muck. The amount of

organic matter increases somewhat in western portions of the north lobe and increases substantially

in eastern portions of the north lobe. Concentrations of nitrogen and phosphorus in the sediments of

the north lobe are similar to values measured in Pine Lake.
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TABLE 2-22

PHYSICAL-CHEMICAL CHARACTERISTICS
OF SEDIMENT SAMPLES COLLECTED IN LAKE
OSBORNE DURING FEBRUARY 2001

North Lake Osborne

MOISTURE ORGANIC DENSITY NUTRIENTS
SITE CONTENT CONTENT o) (uglem®)
(%) (%) g TOTAL P TOTAL N
1 423 27 1.8 302 1,077
2 25.7 0.4 2.1 130 222
3 815 17.4 1.2 397 1,636
Mean 49.8 6.8 1.7 276 978
Middle Lake Osborne
MOISTURE ORGANIC NUTRIENTS
SITE CONTENT CONTENT D(E'/\Lfg)Y (uglem®)
(%) (%) g TOTAL P TOTAL
4 87.6 228 11 353 1,539
5 324 1.3 2.0 887 2.848
6 88.6 30.7 11 370 1,700
7 89.4 34.4 11 245 7723
8 26.0 06 21 60 375
9 435 28 1.8 254 969
10 67.7 77 14 219 1,786
Mean 62.2 14.3 15 341 2420
South Lake Osborne
MOISTURE ORGANIC NUTRIENTS
SITE CONTENT CONTENT D(E’/\'Cfr'g)Y (uglem®)
(%) (%) g TOTAL P TOTAL
11 233 0.4 2.1 47 410
12 87.7 273 1.1 78 136
13 60.4 56 1.6 229 1,596
14 92.0 322 1.1 271 1,758
15 93.0 357 1.1 199 1,346
16 845 228 1.2 253 2011
Mean 735 20.7 1.4 179 1,210
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Sediment characteristics in Middle Lake Osborne suggest an increase in the muck content
of the sediments compared with values measured in North Lake Osborne. On an average basis,
moisture content and organic content in the sediments are higher in Middle Lake Osborne than
observed in North Lake Osborne. In addition, sediment density in Middle Lake Osborne is
lower than that observed in northern portions of the lake. Organic sediment deposits appear to
have accumulated in the narrow stretch between the northern and middle portions of the lake,
and the eastern lobe of the middle section, and in southern portions of the middle section of the
lake. Lower levels of organic content were observed at Sites 5, 8, and 9, located in central
portions of the middle lobe, which are heavily utilized for boating and other recreational
activities. These activities may be dispersing the muck from these central areas to adjacent
shallower areas. Measured concentrations of nitrogen and phosphorus in the sediments of the
middle lobe were found to be somewhat higher in value than concentrations measured in the
north lobe.

Sediments collected from the south lobe of Lake Osborne were found to have
substantially higher moisture content and organic content, along with a lower bulk density than
observed in either the north or middle portions of the lake. This suggests that the accumulation
of organic muck is both more severe and more wide spread in the southern portions of the lake
compared with the north and middle portions. However, concentrations of phosphorus in the
sediments of the south lobe were found to be lower than values measured in either the north or
middle portions of the lake. Lower phosphorus readings suggest that the southern portion of the
lake has a lower potential for retaining phosphorus in the sediments than occurs in other areas of
the lake, presumably due to wind resuspension and release of phosphorus under anoxic sediment

conditions.
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A summary of measured metal concentrations in sediment samples collected in Lake
Osborne is given in Table 2-23. In general, below detectable limits of cadmium and chromium
were observed at all locations within the north, middle, and south lobes of the lake. Below
detectable limits were also observed for lead concentrations at the majority of sites in the north
lobe and middle lobe, with somewhat higher concentrations measured in the south lobe.
Sediment concentrations of iron, nickel, and zinc were found to be greatest in the north lobe,
with decreasing concentrations in the middle and southern portions of the lake.

Phosphorus speciation of sediment samples collected from Lake Osborne is summarized
in Table 2-24. Phosphorus in the sediments in each of the three lobes of the lake appear to be
primarily associated with aluminum-bound associations which are considered to be relatively
stable under a wide range of pH and redox conditions. Iron associations appear to be of lesser
significance in terms of binding phosphorus in the sediments, particularly in comparison with the
phosphorus bound with aluminum. A trend of decreasing iron-bound phosphorus is apparent
from northern to southern portions of the lake. This phenomenon may be related to the fact that
conditions become less favorable for retaining phosphorus with iron associations as the sediment
organic content increases and likelihood of anoxia in the sediments increases. An increase in
saloid-bound phosphorus, generally considered to be immediately available when released into
the water column, is also apparent during migration to southern portions of the lake. This trend
is also related to the increase in organic nature of the sediments during migration from northern

to southern portions of the lake.
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TABLE 2-23

MEASURED METAL CONCENTRATIONS

IN SEDIMENT SAMPLES COLLECTED FROM

LAKE OSBORNE DURING FEBRUARY 2001

North Lake Osborne
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METAL CONCENTRATION (ug/cm’)

= Al Cd Ca Cr Cu Fe Pb Ni Zn
1 698 <20 2,789 <80 46 1,814 35 321 61
2 <100 <20 1,336 <80 30 447 <20 188 34
3 1,465 <20 29,510 <80 32 2,472 <20 91 36
Mean 738 <20 11,211 <80 36 1,578 <20 200 43
Middle Lake Osborne
SITE METAL CONCENTRATION (ug/cm?)
Al Cd Ca Cr Cu Fe Pb Ni Zn
4 1,620 <20 6,713 <80 43 2,053 70 77 27
5 424 <20 19,952 <80 28 1,086 <20 152 20
6 1,854 <20 4,892 <80 43 2,286 <20 83 39
7 1,335 <20 9,060 <80 42 1,965 42 <20 <10
8 <100 <20 2,678 <80 29 677 <20 <20 46
9 <100 <20 11,023 <80 24 998 <20 <20 27
10 340 <20 13,884 <80 54 1,288 <20 <20 25
Mean 811 <20 9,743 <80 38 1,479 23 50 27
South Lake Osborne
SITE METAL CONCENTRATION (pg/cm?)
Al Cd Ca Cr Cu Fe Pb Ni Zn
11 <100 <20 577 <80 30 253 107 <20 26
12 484 <20 10,831 <80 29 1,562 60 <20 28
13 <100 <20 15,609 <80 41 1,325 39 <20 23
14 119 <20 12,315 <80 28 1,095 31 <20 22
15 <100 <20 12,251 <80 28 663 98 42 11
16 532 <20 10,115 <80 31 1,625 <20 <20 <10
Mean 214 <20 10,283 <80 31 1,087 58 <20 19
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