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I. INTROUUCTION

Meadow Lake is a private lake located in Section 31 of Bloomfield
Township in Oakland County. At present, problems are being experienced on the
lake due to shallow water muck build-up and excessive aquatic plant growth.
Ihese conditions inhibit tull recreational utilization and aesthetic enjoyment
of the lake.

Realizing the need to remedy this situation, the Meadow Lake Fanns Ciyic
Association retained Progressive Engineering Consultants to evaluate the
feasibility and cost of a lake improvement project. Ihe purpose of this
report is to define the project. Its objective will be to:

Compile and review all available information on Meadow Lake and its
watershed.

Determine the physical characteristics of the lake and its
watershed.

Determlne land use, soil types. surface drainage and degree of
development in the Meadow Lake watershed.

Prepare a theoretlcal nutrient budget to detennine the relative
importance of various nutrient inputs to the lake.

Collect water samples to determine the present condition of the
lake.

Evaluate the hydrological and limnological condition of the lake.

Determine aquatic plant types and general distribution.

Conduct surveys of lake bottom to verify accuracy of existing depth
contour map and estimate muck removal quantities.

Identity potentially suitable sites for disposal of the dredged
material.

tvaruate feasibility of in-lake management alternatives for lake
improvement and fisheries management.

Evaluate feasibil ity of watershed management alternates to reduce
the input of pollutants to Meadow lake.

Prepare a cost estimate for the recommended lake improvement
project.

Develop a method to spread the cost of the improvement to
benefitting properties.

Describe alternatives for organizing and financing the project.

Meadow lake
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II. RECOMMENUATIONS AND CONCLUSION~

Contract mechanical harvesting of aquatic plants, di lutian/flushing, and
a watershed nutrient management program are being recommended to improve and
restore conditions on Meadow Lake. Deep water aeration and spot dredging are
being recommended for consideratlon after the aforementioned management
alternatives have been implemented and evaluated.

It is proposed that the project be organlzed under Act 345 of 19bb. the
Inland Lake Improvement Act. Under provisions of this statute. a project on a
pnvate lake is initiated by petition to the local unit of government {; .e .•
the Township} by property owners adjacent to tne lake. A Lake Board ;s then
formed to administer the project.- if community support tor the recommended
improvements 1S demonstrated, a Special Assessment Distnct is established
from which revenue 1S generated to finance the lake improvement proJect.

It is proposed that the Spec1al Assessment District include all buildable
lots in the Meadow lak.e "arms Subdivision. 1n order to insure that the
assessments levied are proportionate to the benet its derived, it is
recommended that lot size and proximity to the lake be considered in
detennining individual assessments. Under this plan, a "unitn assessment
would be levied agalnst lots with a mean lot w1dth of 150 feet or less. "or
lots greater than 150 feet. unit numbers will be determined at 50 foot
increments with .JJ units added for each additional 50 feet. Lake tront
property owners would pay twice the second tier unit assessment. and back lot
Q\\'ners would pay one-halt the second tier unit assessment (i.e., a 4:2:1
assessment breakdown). Additional informat10n on the assessment crlteria
proposed can be found in Section IX.

With a Lake Board established and public support for the lake improvement
proJect secured, it is recommended that an additional high capacity pumping
mechanism be constructed during the fall at 1~86 or spring of 1987 so
dilution/flushing can be initiated during the summer of 1987. Mechanical
harvesting of aquatic plants can be conducted concurrently with
dilution/flushing.

In order to evaluate the impact ot dilution/flushing and mechanical
harvesting on the quality of Meadow lake. it 1S recommended that water quality
sampling be conducted on an annual basis for a minimum of 2 years. In this
way, the effectiveness at these management technlques can be fully evaluated
and consideration can be given to the need for spot dredging and deep water
aeration. The costs assoc1ated with the recommended lake improvement
alternatives are given in Table I.

* Additional 1ntorrnation on establlsnlng a Lake Board can be tound in the
AppendiX.
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Table 1

Improvements Proposed for Meadow Lake

Recommended Alternate Estimated Cost Unit Cost Breakdown

Contract Aquatic Plant Harvesting

Dilution/Flushing (Construction)

Dilution/Flushing
(Operation and Maintenance)

Water Quality Monitoring

Administrative Costs

~ 5,UUO/yr

$12,000

$ 1,500/yr

$ 3,OOO/yr

~ 3,OOO/yr

$ 69.00
34.50
17. Z,

$165. bj

82.82
41.41

$ 20.7U
10.3,
5.IM

~ 41.41
20.70
10.35

$ 41.41
2U.70
10.35

lake Front
Second Tier
Back Lots

Lake Front
Second Ti er
Back Lots

lake Front
Second Tier
Mack Lots

Lake Front
SeCOnd I; er
Back Lots

Lake I-ront
Second Tier
BaCK lots

Total Estimated Unlts Costs for 1986/1ytl7 ~eason

Totar estimated Unit Costs for lYS8 Season
(Dilution/Flushing Construction Cost subtracted)

$338.16
>169.08
~ M4.54

$172.53
$ 86.26
~ 43.13

Lake Front I (,;r
Second Tier 1.-
Back Lots 3

lake "ront z.,JP'"
Second Ii er
Back lots
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I I I. BACKGRUUND

Meadow Lake 15 a relatively smal r, eutrophic lake. Most ot the land
adjacent to the lake has been developed as single-family reSldential. Water
from Meadow Lake drains into FranKlin Creek and ultimately to Lake Erie via
the Rouge and Detrolt Kivers. Currently. there are 34 homes bordenng the
laKe.

Meadow Lake has no maJor natural surface tributaries; however, an
extensive storm sewer system which drains much of the lake waterShed.
discharges to the lake. A lake watershed is the land surrounding the lake
from which water drains to the lake. The boundaries of the Meadow lake
watershed are graphically depicted in Figure 1. Land use activities in a lake
watershed are 'important in that the input of pol rutants from the lake
watershed can contribute significantly to the rate of lake degradation or
improvement.

The physical characteristics at Meadow Lake and its watershed are listed
berow:*

Lake Surface Area

Lake Vo I ume

Mean Depth

Maximum Depth

Water Residence Time

Lake Elevation

Shoreline length

Lake Shape Factor

Wa tersned Area

HS acres

84.6 acre-feet

4./ feet

21 feet

.J! years (estimate)

~lY feet above mean sea level

1 mi 1e

1.68

183 acres

lake Area to Watershed
Area Ratio 1 10.2

• Shoreline length, lake elevation, watershed and lake areas were deter­
mined by examining a United States Geological Survey topographic map of
the Meadow Lake area (scale 1" :; 2,OOu'). lake volume, maximum and mean
depth were derived from a Department of Natural Resources depth contour
map of Meadow Lake (see Figure 2). An aerial photograph of the study
area was utilized to delineate land use types (Soil Conservation Service,
1980). All area measurements were made with a compensating polar
planimeter.

The lake water residence time estlmate was determined by utilizing
standard runoff coefficients and precipitation data for Oakland County
(National Hiocentric, 1978; SOlI tonservation Service, 1980).

Meadow lake
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Land uses in the immediate watershed include:

Land Use Acres % ot· Iota 1--
Urban/Residential 144 79%
Golt Course 39 21%

183 10U%

Meadow Lake
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WATERSHED AREA

183 ACRES

MEADOW LAKE "
WATERSHED

FIGURE 1

MAP

SCALE: 1- ~ 2000'
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IV. IHE NUTRIENT BUDGET ANALYSIS

A nutrient budget is calculation of nutrient inputs to the lake based on
land use and other conditions in the lake drainage basin. This data can be
used to determine it excessive nutrient loading to the lake is occurring and
will allow formulation of planning and management priorities. Jhis analysis
has focused on the control of phosphorus for two reasons:

1. Phosphorus is usual ry the major nutrient in shortest supply relative
to the nutrit; ana 1 needs of aquatic plants. Inerefore, phosphorus
is the nutrlent which controls eutrophication (lake aging).

2. Of the maJor nutrients, phosphorus inputs are more subject to
control through management practices.

In order to determine the total annual phosphorus input into Meadow Lake.
it was necessary to determine the phosphorus contribution from all sources ­
surface runoff, atmospheric deposition (Doth wet and dryfall), and near shore
septic systems. Since. it is extremely dlfficult and cost prohlDltive to
directly measure non-point. diffuse sources of phosphorus loading such as
septic seepage and surtace runoff, it was necessary to select phosphorus
loading values from other studies in which direct measurements have been made
in the field. Great care was taken to apply phosphorus loading values which
would be representative of the watershed conditions observed at Meadow lake.
The values selected were based largely on a comprehensive review of the
phosphorus mass transported to surface water bodies trom various land uses
(Reckhow, et a1. 1980). The phosphorus load i n9 va J ues used in thi sana lys 1s
are given in Table II.

TAHLt 11

~ource

Urban/Resldential
Golf Course""
Atmospheric Deposition**

Phosphorus Export Coefficient
(kg/ha/yr)

1.1
1.1

.34

* It was assumed the golf course phosphorus contribution per
hectare = 1:::.47 acres) would equal the residential phosphorus
hectare) .

hectare (I
input (per

** Ihe "atmospheric deposition" loading value was derived from lakes with
geography and climate similar to Neadow Lake (see Appendix).

When calculating the phosphorus input tram septic systems. the Michigan
ban on pnosphate-based detergent was taken into account. and it was assumed
3.0 persons occupied each residence 60% of the year (Bureau of Census Uata
1~80). Only septic systems directly abutting the lake were counted in this
analysis. Soil types, soil drainage. the soil phosphorus adsorption capacity
and groundwater levels were all considered when estimating the degree of
phosphorus irrunobillZation that would occur between the septic dralntield and
the lake. Based on the criteria and assumptions above, the total septic input
was estimated to be 24 kg/yr (see Appendix).
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