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In the past few years, property owners have been report-
ing deteriorating water conditions in Higgins Lake. Their
reports include more slimy material on the stones on the
bottom of the lake. They also reported more algae growth,
evidenced by dead algae being blown upon the shore by the
wind.

As more poorly drained sites around the lake were de~
veloped for dwellings, some means were devised to drain the
land so that septic tanks and drainage fields would function.
Seldom were the drains given much planning. They were not
designed with the thought of protecting the water quality
of the lake. The people affected simply dug a little drain
to alleviate their immediate problem. :

Property owners bscame concerned that these ditches were
adding pollutants to the lake. Court actions ensued.

The ditches were dug as a result of a change in land use.
Land use directly affects the quality of the water inikhe--
lake. The question arose, what other land uses and practices
in the drainage basin are affecting the water guality of the

%)

lake?

This study was made for an inventcry of prasent land use
in the Higgins Lake Drainage Basin and what affect this land
use is having on the water quality.

The goal is to determine how the land in the basin might
be used- to its most intensive use pursuant to maintaining the
highest quality of the lake. All feasible steps should be
taken to prevint added pollutants and nutrients from entering
Higgins Lake. :

The author walked the entire distance around Higgins
Lake in April 1969 taking notec of man made and natural drains
into the lake and other possible sources of pollutants caused
by present land use. :

Preventing poliutants from entering any body of water,
whether a stream or lake, is important. It is even more im-
portant to prevent pollutants and nutrients from entering a
lake because once they enter, they are trapped and cannot be
taken cut.

Water samples, although unofficial, which were taken and
tested in the summer of 1967 and spring of 1959, indicated
that phosphates are present in sufficient amounts to support
algae growth. The samples taken from near the center of the
lake were low in nitrates, however. Both phosphates and ni-
trates are necessary for plant growth.
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HIGGINS LAXE INVENTORY AND HISTORY

Tre following inventory and history of Higgins Lake was compiled in
© Colle Taube, then junior fisheries biclogist. Michigan Department
sarvatlion and the University of Michigan cooperated in the study.
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- SOURCES OF POLLUTANTS

Drains, and ice casused erosion, wave action erosion, and
road end erosion are four major causes of pollution of Higgins
Lake. No doubt dissolved nutrients from septic systems are
reaching the lake but there is no accurate method of determin-
ing this. No direct lines to the lake were observed.

The following pages will be devoted to describing the

four problems that can be seen and discuss ways of correcting
them. ' : :

Drains into the ILake

It must be remembered that there are nearly 50 square
miles of land in the Higgins Lake Drainage Basin. All of the
water that falls as rain or snow upon this land drains into
Higgins Lake by nature. Much of it soaks into the ground and
flows as ground water and enters the lake as springs. Béfore
dwellings ringed the lake it made little difference if water
stood on the surface, later to soak into the ground or evapo-
rate. Now, howevir, if water stands in someohes Lawh, the
least damagé it does is causeimalfunctioning of the sanitary
system. Flooded septic tanks can be a source of pollution to
the flood water which eventually flows over land and into the
lake.

In the trip around the lake, 26 inlets into the lake
were noted. These included Big and Little Creeks, the Kennedy,
Battin, and Lyon Manor drains. '

Along the north west shore from the ' public access to the
Conservation Training School, the shore is low and mucky.
Nineteen of the drains, ditches and tile, were located along
this stretch. Big gnd Little Creeks are included in this
number .

Some of the drains wure carrying ordganie scediments'.into
the lake, causing an accumulation of organic matter on the
lake bottom. Humus, which is the nesr end product of organic
matter is from three to six percent nitrogen. This is a
source of that nutrient,

Drains are necessary because of the dwellings along the
lake. The drains would carry much less pollutants if they .
were properly designed to eliminate organic and soil sedi-
ments from entering the lake. Properly designed drains are
needed to prevent flooding of septic tanks and disposal fields.
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Correct drainage will be more benificial to the lake thanm
allowing septic tanks to be flooded, thus contaminating the
. water before it enters the lake.

Three of the nineteen drains.drain-the American Legion
grounds. They go through organic soil and carry organic
sediments into the lakc. :

There are two small ditches coming from the North Shore
State Park. These flow through sandy soil so were not carry-
ing as many organic sediments. The quality of the water from
both of these sources might bu improved with the installation
of A "blind anletL!

Drainage problems exist for part of the area surrounding
Triangle Park. If this land is to be further developed, drain-
age will be necessary to meet the health regulations regard-
ing the high water table.

There are soweral alternatives. Two alternatives are:
1) Zone the low arcas to discourage subdivision. No addition-
al drainage would be needed with this choice. 2) Construct
a drain into Higgins Lake. T is would permit further subdi-
viding of that area. :

The Battin Drain drains part of the water from the Battin
marsh. Waters from a marsh are usually reddish in color due
to the tannin which it contains. Although pure tannin is
colorless, the phlobotannins form a red phlobophenc precipi-
tate. Tannins are a carbdhydrate which contain little or no
nitrates. The water from Big and Little Creeks is just as
red and discolors the lake along shore for a mile.

when a sample of water was taken at the outlet of the
Battin Drain; water was backed up, flooding lawns in the area,
The unofficial test indicated that the coliform count and ni-'
trates were higher than water samples taken from other parts
of the lake. The coliform count in the Battin water was
590 per 100 ml, in Big Crek it was 340 and in Little Creek,

120%

Floyd Carpenter, Roscommon County Sanitarian, took
water samples at the outlet of the Battin Drain, at Magnolia
Avenue, and at County Road 200. In all of the samples, the
- fecal coliform was less than 100, which is not considered
seriously contaminated.



Perhaps the most simple solution to the Battin pro-
blem might be to fill in the drain south of County Road 200,
A stand pipe or other overflow device installed to take ex-
cess water from the marsh and into the lake. This would
not eliminate all of the water from the marsh from entering
the lake, but the volume would be reduced considerably.
Some means of preventing the flood ng of the yards in the
area north of CGounty Road 200 must be found so that septic
tanks will not be flooded, thus contaminating the water.
with coliform before it entcrs the lake. A proper drain=-
age system for that whole areca would be designed,

. .The Lyon NManor drain outlets at the end of Williams
Street. This was installed primarily to drain County

Road 202. It collects water from nearly one mile up
County Road 202. It goes underground at County Road 200
and then along Williams Street to the lake, The water
flows over hard surface road on 202, therefore 1t picks

up very little soil sediment, however it does pick up
dust, oil and greasc from use ky cars., It also picks up
soil sediment at the corner of County Road 202 and 200
where the water runs across a gravel parking lot. This
particular system nas four catch basins to trap sediments.
Before County ficad 202 uas hard surfaced, much sediment
would collect on 200 and gome would find its way to the
lake. The drain is an improvement over the previosus con-
dition. Therc are low srcas along oad 202 where some of
the water might be diverted into a sediment trap, nowever,
people huve built dwellings in them, Tals might be SOomc .
thing to consider for the future.

- Certain waters must drain directly into Higgins Leake

It is imperative that these drains be properly designed to
prevent asmuch pollution as poasible. One method of pre-
venting additional drains from being put into the lake is

to zone land which is marginal for development to discourage
development,

There are three small drains just above Flag Point,
These drains alleviate a high-water condition for those pe
people who have dwellings at this point. IMost of these
dwellings are used only in summer sO they have not had a
real problem with the high water, However, when these are
used year round, it will be necessary to make some. improve=-
ment in the drainage. The problem is greater tha first
appears, because tnere is a fairly large swamp just to the
east of this point, waich is & collection basin for water
drainin; as far away as Pionecr Hill, which is two miles
to the north east of Flag Point. Sometime in the future,
if these dwellings are to be used year round, a well de-
signed drain will be necessary to prevent flooding of sep-
tic tanks snd drainage fields and to clarify the water
going into Higgins Lake

"3~
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SOIL SEDIMENTS

Soil sediments being eroded into the lake is a source
of nutrients. Sediments gradually and slowly but surely
£ill in the lake as well as supply nutrients for weed growth.

Ice Caused Erosion

Ice action does not push soil into the lake but pushes
it in a pile and loosens and makes it more susceptable to
wave action. Erosion caused by ice is the most difficult
one to control. Every situation is different.

Ice erodes in two ways. ¢(ne 1s when ice expands upon
freezing. In the expansion process, the ice bulldozes soil
toward shore,

Lowering of the water level in the fall of the year
cuts the damage done by this erosion because it occurs on
the lower beaches less susceptible to erosion.

The second type of ice erosion is caused by ice being
blown upon shore. It bulldozes stone, s0il, trees and even
pocrly constructed seawalls.

Lowering the water level gives some protection from this

type of erosion,but other measures must also be taken.

Wave Action Erosion

Waves are constantly eating away at the shore line.
In many places waves under cut the bank, causing soil to
drop into the lake.

Jventually the new deposit of soil is washed out into
the lake and forgotten, except the owner's property is that
much smaller than previously and a new load of nutrients
added to the lake.

"Road—-End Erosion

Road-end erosion is an important source of soil sedi-
ments. The author counted 80 roads which either ended at
the lake or at a boulevard. ihere the road ended at a

‘boulevard, many times the property owner dug an access to
. the lake, thus for all erosion purposes the road ended at

the lake. Most of the roads have quite steep slopes, SO
are subject to erosion.
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There are two good examples of how road ends can be
designed to protect them from 2roding.

At the end of Maple, south of Detroit Point, is an
example of perhaps the most economical way, yet effective
way of preventing raod end erosion. The road wa: chip and
tarred to the waters edge. The road is sloped to the center
to collect and carry drainage water over the hard surface.
This avoids eroding soft ditch material that occurs from a
standard road design. The bunks of the road, which are 10
feet high, were sloped and seeded to grass. Water, from these
sodded banks, runs onto the hard surface of the road.

An additioncl step to prevent undercutting at the
water's edge would be to run a concrete slab into the lake
to a point where there would be no danger of under cutting.
A second choice would be to put stone rip-rap at the very
end of the hard surface of the road. It is hard to make
a durable bind between hard surface and stone rip-rap. Use
by people and water action will eventually cause a break-
down between hardesutface and stone rip-rape.

. . sAnother good example of road end treatment is at the
end of Berdel road, DeWitt's landing. This is a 1ittle
more elaborate than necessary, but is very effective. It
does have a concrete surfade all the way into the lake
which prevents under cutting by wave action.

Care must be taken any time a hard surface is used to
carry water that the hard surface does not become a means
of channeling water along beside it, thus causing more severe
erosion of the softer soil material. A small amount of this
type of crosion was occuring at Deilitt's landing. Consider-
able amounts of erosion werc caused in this matter at several
other places where hard surfaces were used to control ero-
sion.

In several places, the hard surface of the road ended
at the top of the slope. This left the steep slope to erode.,
Newman road at Triangle Park is a case in point.

Tt is not necessary to make a boat ramp at the end of
each road. If the road end is too steep for automobile use,
stone rip-rap can be used to stop erosion at the water's
edge and vegetetion planted on the higher part of the slope.

Boulevards present another problem because they encour-
age an over use of thc property between the boulevard and
the lake. The property between Sheridan and Sam=O-Set
boulcovards and the lake is in a badly eroded condition.
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much of the erosion is caused by over use. Very little vege-
tation was growing tc protect the banks. Beople cut through
the bank between the boulevard and lake for access, leaving
bare banks to erode. Only a few people were taking any steps
to protect the bank fr:m further erosion. Many of the pro-
perty ownzers favor closing the boulevards as a means of pre-
venting further sediment erosion intoc the lake. This may be
necessary. Public access may have to be limited to areas
that can be propcrly maintained and supervised if this type
of soil erosion 1s to be prevented.

Parks and Public Access Erosion

Parks and points of public access have unique problems
due to the large amount of use these places receive. The
two State Parks have some advantage in that they hawe some
control over the numier of people in the park at any one time.

South Shore State Park

The bank above the bcach area has erosion. This is
caused by wave action plus surface water from the park area.
The loss of beach was being corrected by hauling in new E
sand. This practice may not be in the best interest of the
lake in the long run. It represents a filling in of the
lake. There was one log jettie that was collecting sand and
working well for them. Perhaps a series of jetties with some
protection of logs at the bank above the bcach would pre-
vent further erosion and still maintain a natural appearance.
Perhaps with as much foot traffic as this park receives, some
un-natural stone or concrete revetment may be needed to pre-
vent the shore line from advancing into the park area any
further than it has.

North Shore State Park

The North Shore State Park does not have the bcach that the
south shore has. It does have some erosion on the banks
where people walk down to the lake. If the eroded areas
were sloped back and planted to vegetation they could be
stabilized. Paths could be used to guide people to the lake
over less vulnerable areas.

Gerrish Township Park

The Gerrish Township Park has a fairly flat beach
not as subject to as much erosion, however one tree near the
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lake indicates that the ground level at one time was about
three feet higher. Jetties could protect this beach from
‘long shore currents.

Lyon Township Park

The Lyon Township Park sets on top of a fairly high
bank. Foot traffic up and down the slope has contributed
to much loss of soil to the lake. A cement block well pit
stands four feet in the air because soil has eroded from
around 1it.

Planting of vegetation of the steep banks will stop
erosion. A rail fence around the top of the bink will help
keep people off of the stesp banks. Access to the lake can
be gained by walking down Phoenix Avenue. :

A more direct route to the lake would be a set of steps.
The park has a joint erosiun problem with Phoenix Avenue.
Perhaps the problem can be solved jointly with the Lyon Town-
ship Board and County Road Commission.

Beaver Creek Township Park

The Beaver Creck Township Park is in pretty good con-
dition. There is some crosion along side the boat ramp.
This gully can be filled with stones and the water die
verted over the boat ramp to protect the soil at the side
of if.

Public Access, West Shore

The Public Access on the we:t shore has a gully run-
ning almost the full length of th¢ drive and parking area.
This condition is quitec common to this type of public access.
The sediment movement could be stopped by covering the lot
with black top. The water could be channeled over a boat
ramp intoc the lake. There is opportunity here to divert
the wateér to low arzas on either side of the parking lot
where it could then sozk into the ground and be filtered
before entering the lake.



EROSION CONTROL

Several methods of'controlling lake shore erosion can
be employed.

Many attempts

sl ' had been made
i B to control ero=
Jetties sion by proper-
Lo ty owners.
; - Only a few are
Rip-rap Stone successful.

Ice Action

Sea Wall = Concrete

Jetties

Wind causes waves which either hit the shore directly

or from an angle. When the waves hit at an angle, it is
called a long shore current. When a 1log or pile of

- 8tones is placed out into the lake, perpendicular to the
shore, the long shore current is broken up. These
structures gre called jetuvies. Jetties are most effecw
tive when a numbccr of them are placed im succession to
form a tooth-like pattern. Jetties catch and retain

the beach material being carried slong the shore by the
currents.

The jettie should slope down into the lake. The log
jettie needs to be anchored below the bottom so that ice.
will push up over it and not take it out,

Sometimes a log revetment is uscd in conjunction with
the jetties to protect the shore from waves that come
straight into the shore. This works well where the
vank is not steep.

Revetments

Where there is a steep btank a stone revetment is neces-
sary to stop wave action erosion. It can give some pro=-
tection against ice erosion, but one should realize that
ice can easily move the stone., If a stone revetment is
used it should be recognized thgt it may be necemsary
to rebuild it every ten or fifteen years. Large stones
w1ll give more protection from ice than will smaller
stones.,
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A stone revetment consists of a blanket of stones placed
directly on the bank. The bank should te graded to a
slope no steeper than 2 horizontal to 1 vertical before
placing the stone.

Revetments often fail because bank material is leached
out from underneath. The danger of failure in this man-
ner can be minimized by placing a layer of sMall stone
or gravel against the bank before the larger stones,
The:larger stones should be hand placed using smaller
stones to fill the spaces between the larger stones.

The rip-rap should extend below the tase of the bank

to provide a good foundation for the revetment. This
requires some trenching and back filling at the bottom
of the revetment.

3 &y Water surface
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Revetment

Sea Walls

Sea walls are used to periorm the dual function of proe-
tecting wvulnarable portions of shore area from wave and
ice action and at the same time keeping the high banks
behind the wall from sliding into the lake. They should
be used where no other bype of structure will do the jobe.
Sea walls may be constructed with verbtical: or sloping
faces, Lhowever, because there are so many disadvantages
of the vertical wall this paper will only eonsider the
sloping wall.

A gravity-type concrete wall such as that shown in the
illustration may be built without engineering design if
the conservative dimensions shown are adhered to, The
Gravity-type wall utilizes its own weight for stability.
It requires only a .small amount of steel to resist tem-
perature stresses, :



The purpose of the cut-off wall at the bottom is to de=-
crease the seepage under the wall. During storm periods,
the earth btehind the wall becomes saturated, with the '
result that water tends to flow under t.e wall toward

the lake at rather high velocities, carrying bank materi-
al with it and eventually undermining the wall.,

' Original eroded
f bank N/
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ter Steel barb

" Double row woodd
~—sheeting cut-off
wall

Concrete Sea Wall

Revetments or Sea Walls plus Jetties

The use of a jettis system in conjunction with sea
walls or revetments tends to offset the tendency of -
these structurcs to promote scourfng., The presence

of the jetties eliminates the high velocities in front
of the wall and retains or even builds the beach,
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SOME SOURCES OF SEDIMENT

Shore 8o0il loosened by ice
and eroded into the lake by
wave action.

Sediments enter the lake at the
end of Hislip Avenue.

Beach erosion caused by wave
action and use by people.

Organic sediments enter the lake
from this drain on American Legion

property.
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EROSION CONTROL

METHODS

- Stone Rip-rap Revetment gives
excellent protection against
wave action and face water,
only partly effective against
ice erosion.

This concrete sea wall is the
most effective structure in
protecting the shore from ice
erosion. The one to one slope
permits the ice to move up and
over. A perpendicular wall is
often times pushed out by ice.
The wall protects against wave
action erosion also. Walls should
be used where nothing else will
do the job

-12 =

Log Jetties, perpendicular to the
shore, protects the beach from

long shore currents. Log revet-
ment, parallel to the shore protect
shore line. '




Plind Inlet or French Dzaln

»"The blind inlet is used to remove surface and subsurface water. The
rate of removal of impounded water is much slower than that of the
surface inlet or open ditch and may not be adequate for large amounts
»f impounded water.

X method of conztructing a blind inlet is as follows: A section of
the tile trench above the tile is filled with brokem brick or tile,
stone, gravel, or crushed rock, or & combination of these materials.
The £411 should bhe carefully selected and piaced around and about six
(5) inches above the tile to meet filter requirements. Above this
point up to within twelwe (12) to eighteen (18) inches of the ground
surface, the material should be graded upward from course to fine and
covered with porous topscil. Graded gravezl filters may also be used
to construct the blind inlet,”™

The water quality of the drainage water entering the lake is improved,
over that coming from an open ditch, due %o the filtering action of the
blind inlet. The water quality cas be further improved by using top-
s0il with a sod cover for “he upper twelwz (12) to eighteen (18) inches
of filter material, rather than gravel, ecrushed stone, etc. The topsoil
can also Filter out some of the nutrients in the water, as well as

s0lid particles. The gravel or crushed stone will only filter solid
materials., However, tne size of the blind filter with topsoil will

nave to be larger than the blind filter using gravel, etc., to drain

2he same amount of water over a certain pericd of time.

The figures below show a tvpical drain with blind inlet, Problem
arsas need to be considered individually and a drain designed to fit
@ach specific area. :
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VEGZTATIVE COVER

The primary purpose for planting vegetation on the
lake shore is to stakilize it against erosion caused by
surface watcr running over the bank. Flanting material
can be functional and beautify the bank as well. Grass
and low growing shrubs arc prefercd to tall growing treecs
for erosion control on steep slopcs because they cover the
soil much better. Tall, mature trecs shade the ground,
leaving much of it barc and subject to erosion. Naturally,
some trees are desirable, but keep them far enough apart so
that there is enough sunlight on the ground to grow some
cover.

Grass

Kentucky blue grass and creeping red fescue arc some
of the best plants to protect soil against the erosion
forceS of wind and rain. The plants grow close together
and have a fiberous root system which holds the soil in
place. These are grasses which appcar in most lawns in
Michigan. They grow best if the slopce is no greatcr than
1.5 horizontal to 1 vertical, howevir, under special care,
grass can be established cven on sticper slopes. Grass
grows best where therc is full sun or only partial shade.

Juniper

iAndora and Sagent arc low growing junipers which add
beauty to the bank anu can be grown on fairly steep slopes.
Because of their spreading nature, they give good protcc-
tion to the slope. They can be set out among rocks and
other largcr plants; however, they need lots of sunlight.

viillow and Dog Wood

Willow and dog wood are plants that will grow well
in soil with a high water table. These two plants work
in well with stone rip-rap. They will grow through the
stone structure and help make it look more natural. The
roots will help keep the stones in place. The willow
should be of the low shrubery type and not the willow tree.
The red stems of the dogwood add color to the landscape.
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Autumn Olive

Autumn Olive may be used higher on the bank. It is
only moderately effective as an erosion-control plant.
Because it is a nitrogen fixing plant, it is uaually vigor-
ous and particulariy useful on infertile : sites such as
sandy croded lake banks. On bare areas, the light shade,
deep roots, and added nitrogen encourage natural establish-
ment of grass and other soil protecting plants. Wildlife
find food and shelter in these plantings.

The plant matures from 10 to 15 feet in height. They
should be planied six to eight feet apart. ' In spring, au-
tumn olive has an abundance of sweat scented flowers.

They are yellow, small and trumpet shaped. when autumn .
olive berries ripen, they zre red with brown scales.

CONCLUSIONS

Although the first recipients of lake improvement
will be the people who own property contiguous to the lake,
Higgins Lake is a natural resource. which belongs to all the
people of Michigan. Much of the tax hase for Lyon and
Gerrish township is dependent upon property contiguous to
or in close approximation to the lake. The county road
commission does not derive any direct revenue from the
increase value of property due to the lake. However, be-
ing in service to the people of Roscommon “ounty, it
should also be interested in what is bencficial to those
people. :

Each interest group must do their part in preventing
pollutants from entcring the lake, but it will be necessary
for one group to take leadership to coordinate activities
and to see that the work is donc. The property owners
stand to lose or benefit the most, but are not the sole
beneficaries. The Higgins Lake Drainage Basin Study Com-

coordinate the preservation activities; howewer, ‘they are
not an action group. Therefore, the study committec can
continue to gather and coordinate information, the property
owners can assume leadcrship in getting the necessary work
done.

TTLS THE . LAW

Before you put any erosion control structure into the
lake, obtain a permit from the Department of Natural Resources.
You can obtain an application from the district office.
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