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MIDDLE STRAITS LAKE
WEST BLOOMFIELD AND COMMERCE TOWNSHIPS
DISCUSSION AND RECOMMENDATIONS (1997)

® Middle Straits Lake is a 55-foot deep, natural, hard
water kettle lake which contains 1983 acre feet of water.
The mean depth is 10.8 feet. The lake has 24696 feet of
shoreline, and a shoreline development factor of 2.47. It
has 184 homes on its shores. It is a relatively long narrow
lake with three 38-55 feet deep basins and three shallow
basins about 20 feet deep.

® The watershed (which does not include the lake surface)
is 2141 acres. The drainage area (which does include the
lake surface) is 2324 acres, or 3.83 square miles. The
watershed to lake ratio is 11.7 to 1, which is high for a
Michigan inland Lake.

® The area receives about 29.6 inches of precipitation
during the year. Based on 38 years of flow data from the
Huron River gage at New Hudson, Michigan (which drains 143
square miles), the average discharge is 10.28 inches (or
.8567 feet) of water a year. This means the Middle Straits
Lake drainage area generates 1990 acre feet of water a year.
Since this is about the same as the amount of water in the
lake, the lake flushes about once a year (actually once
every 366 days, on an average.

® The average flow from the lake is 2.75 cubic feet per
second, or about 1990 acre feet a year.

@ If the west lagoon near Union Lake Road is included, the
size of the lake is 183 acres. Excluding this lagoon, the
size of the lake is 169 acres. Of that, 94 acres is five
feet deep or deeper. Humphrys (1986) considers this to be
boatable water. He feels water less than five feet deep is
for swimming, wading, paddle boating and fishing, but not
power boating.

® There is a single inlet on the east end of the lake.
Water flows from Upper Straits Lake over a low lake level
control structure and into Middle Straits Lake through a 64"
by 43 inch corrugated metal culvert under Green Lake Road.
The upstream drainage area is 1246 acres.

® Water leaving the lake flows through a 58" by 36 inch,
45-foot long corrugated metal pipe under Union Lake Road on
the west end of the lake and into Lower Straits Lake. The
Drain Commigsioners office considers this to be an



' tlet. This is be
tion pipe rather than an ou o
ﬁﬁﬁﬁliﬁz pump 1is turned on (see below)f water from Lower
Straits Lake can flow into Middle Straits Lake.

vel of both Middle and Lower Straits Lakes is
SQHEZEIizdeby a concrete, cast—in-place‘outlet control
structure on the west end of Lower Straits Lake. The
sontrol structure, designed by McGinnis Engineering of
Pontiac and installed by Sterling Construction of Utica ip
1965 at a cost of $110,000 to replace an older concrete
structure installed in 1917, consists of two seven-foot by
with wood stoplogs. Water from this outlet flows under
Newton Road through a 58-inch by 36-inch 38-foot long
corrugated metal pipe under Newton Road. From there the
Water flows into the Huron River below Commerce Lake Road.
The Huron discharges into Lake Erie at Monroe, Michigan.

@ The legal summer and winter lake level was set at 930.79
feet above sea level by Oakland County Circuit Court Judge
William John Beer on August 14, 1963. This level was the
same as that established by agreement of local landowners ip
1917 when the first dam was constructed.

® The lake level is also controlled by a manually
controlled 100 horsepower Johnson l-stage Model 12 PS
electric pump (Serial No. 52029) which pumps 4500 gallons of
water a minute from the Huron River 3838 feet through a 18
inch and 18 inch concrete pipe to a flap gated outlet
located in the headwall of the control structure during
periods of low water. The flap gate was missing when we
visited the control structure in March 1988.

® The control structure is inspected every three years by
the Oakland County Drain Commissioners office. Those
records are available from the Dam Safety office of the DNR
in Lansing.

® The lake level is controlled by the Oakland County Drain
Commissioners office who measures the water level on a
regular basis through the year. If the level is too high,
stop logs are removed, and if the level drops about 4 inches
below the legal level, the pump is started. We could find
no restriction as to when the pump could be used. A staff
gage attached to the outlet structure is used to determine
the levels of the lakes.

® The U.S5.G.S. Walled Lake Quadrangle shows the lake level
to be 931 feet above sea level which is in line with the
court ordered lake level.

¢ The Lake Water Quality Index (LWQI) which was used to
determine the water quality of Middle Straits Lake rates
water quality about the same way teachers rate students;
80-100=A, 80-80=B, 70-80=C, B0-70=D, and below 80=E. The
tests which are used to calculate the Lake Water Quality




Index are dissolved oxygen, temperature, Secchi disk depth,

total phosphorus, total nitr i
0 s itrate nitrogen, total alk 3
PH, conductivity and chlorophyll a. S

® In 1977 SEMCOG (Southeast Michigan Council of Governments)

sampled the lake at a single station in spring and summer.

Ten in-lake surface stations were sampled for watexr

quality in 1997 in both spring and summer.

In spring of 1977, the Lake Water Quality Index for

@iddle Straits Lake was 84 (B) while in the summer of 1977
it was 93 (A).

In the spring of 1997, the LWQIs for the ten in~lake surface
stati?ns ranged from 88 to 92 with an average of 30 (B to 4
range) .

In the summer of 1997, the Lake Water Quality Index for the
ten in-lake stations ranged from 86 to 90 (average = 88).
This indicates the water quality of Middle Straits Lake is
in the B to A range in both spring and summer, although
spring is slightly better.

The graph below shows the Lake Water Quality Indices for
Middle Straits Lake in the spring and summer of 1987.

Lake Water Quality Indices

Middle Straits Lake Spring and Summer Lake Water Quality Indices
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e In spring of 1977 the texts whinh csused the indey 1, ,
lonir :2rc gotnl phosphorus (B2 pa/L) snd Benchi disk a.pL:
(8 feet), In the susmar of 1877, the Eﬁltl which affacteq
the index most wers total phosphorus (Z1 w+&/L), Becchy qi,,
depth (13 fast) and conductivity (422 micromhos per
oentimeter).

® In the spring of 1997, the tests which caused the inde,
to be lower wers Secohi disk depth (sverage 3 10.5 faet),
and oconductivity (average 879 micromhos per centimeter).

® In summer of 1997 the tests which caused the index to b,
lower wers chlorophyll s (sversgs - 2.0§ micrograms per
liter), Secchi disk depth (aversge -9.5 feet) and specific
conductivity (average - 888 micromhos per centimeter).

® Tenmpersture and dissolved oxygen top to bottom data vers
collected on several occasions. On August 12, 1847, August,
28, 1968 and September 12, 1896 DNR representatives
collected this data.

® On March 30, and August 30, 1877 SEMCOG collected top to
bottom temperature and dissolved oxygen data.

® On April 26, and September 4, Water Quality Investigators
collected this data.

® West Bloomfield Township Planning and Environmental
Department has staff people who collect dissolved oxygen
data. However, only graphs of dissolved oxygen
concentrations could be found. No actual data was
available, for either temperature or dissolved oxygen.
Hence we were unable to use their data.

® When the lake was sampled in the spring of 1897 (April
26) the lake had mixed and dissolved oxygen was distributed
through the entire water column. However, a 20-foot-thick
thermocline (where the temperature changes more than one
degree centigrade per meter of depth) had formed from 10 to

30 feet, and oxygen was starting to become depleted in the
water in the bottom of the lake.

® In summer the lake was stratified into three layers like
most deeper lakes in Michigan. A 20-foot thick thermocline
was present from 13 to 33 feet. Above the thermocline )
dissolved oxygen was near saturation. The lake ran out of
dissolved oxygen near the middle of the thermocline (28
feet) and that condition remained to the bottom.

® Graphs and descriptions of the remaining dissolved oxygen
and temperature profiles are published in the chapter on
Water Quality. One of the interesting points is, based on
the data collected, the lake seems to run out of dissolved
oxygen at 26 to 28 feet in late summer, except for the

i i A
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summer of 1968 when . )
oxygen until 40 feett.-he lake did not run out of dissolved

® The hypsographic (de ‘
Pth-area graph) shows about 25
percent of the lake is deeper than 25 feet. This means 75

percent of the lake h
bottom all year 10ng_as some dissolved oxygen in it top to

® The water quality data show Middle Straits Lake is
probably nitrogen deficient in spring and definitely
nitrogen deficient in summer. This means that nitrogen is
the limiting nutrient. A limiting nutrient means if more of
it is added‘to a lake, plant and algal populations will grow
faster and in greater abundance. This also means no
fertilizers should be used on near lake areas.

Generally, there should be approximately 16-17 times more
nitrogen than phosphorus in the water to provide a balanced
biological system. The reason more nitrogen than phosphorus
is_needed is because nitrogen is used to build proteins,
while phosphorus is used to carry on energy reactions, but
is not used up by these reactions. Because nitrogen is in
short supply at all times, no lawn fertilizers of any kind
should be used on the lawns around the lake and in the
watershed.

® An analysis of phosphorus shows the amount of phosphorus
in Middle Straits Lake was 72 pounds in spring and 95 pounds
in summer. For some reason the amount of phosphorus
increases in summer when compared to spring.

® Usually lakes have about half the phosphorus in summer
that they have in spring. The fact that Middle Straits Lake
has more phosphorus in summer than it does in spring
indicates phosphorus may be entering the lake from the
bottom sediments which can be stirred up by the heavy boat
traffic on the lake.

® Other sources of nutrients which cause the aquatic plant
problems Middle Straits Lake has been experiencing over the
years is probably due to both nitrogen and phosphorus being
washed into the lake from the lawns in the watershed.

® Little in the form of nutrients appears to be added from
Upper Straits Lake when compared to the amount added by lawn

fertilizers.

® Although we made the assumption that all houses on Middle
Straits Lake were on a public sewer system 1nstalled_about
1972, there may be a few still on septic tanks and tile
field. The addition from these sources was not addressed.

; i ter
L4 e nutrient budget shows nutrients from stormwa
runggf and lawn fertilizers are the major potential source

of nutrients to the lake.
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.ulated thooretical nutrient budget indic
9 The calcul Lake probablY has a large amount of ateg

Straits
:iggéﬁorua {n the bottom sediments, over 18000 pounds

gle Straits Lake loses about 135 pounds of pho
¢ Middl gh f1lushing and gains about 665 pounds zphOnm

ear throu '
gz:nythe inlet from Upper Straits Lake. 8 yoq,

o The nutrient budget calculations show Middle Straits [,
may gain as puch as 803 pounds of phosphorus per year, p ake
of this being precipitated to the bottom sediments whéreost
could cause problens ijn future years when it starts beinji
recycled at a higher rate than it is now. Phosphorus ¢
recycling from the bottom sediments occurs when the water ;
the bottom of the lake runs out of dissolved oxygen. Whrln
that occurs, phosphorus is released from the bottom i
sediments and nixed into the entire lake when the lake mi
in either spring or fall. As this process progresses 15@3
easy to follow because organics will also accumulate in ufs
bottom sediments, providing evidence of anoxic (no-diaaole
oxygen) conditions in the bottom water. e

The following graph shows the amounts of nutrients enterin
2?3 leaving the lake, based on the theoretical nutrient &
udget. .

Phosphorus Gains and Losses in Middle Straits Lake
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