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P R DF ES S IU N AL ARE YOU INTERESTED IN FISH REPRODUCTION IN YOUR LAKE?

If you are, you can promote it by not running your speed boat in shallow
D IRE CTO R Y water when lish are spawning. Fish eggs are fertilized by milt in less than a
minute of time, and this process is prevented by churning up the bottom and

putting sediment in solution in spawing areas.
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Good Local Government
Depends Upon Citizen
Involvement

The constitution of the state of Michigan has
attempted to protect the cilizen against inefficient,
improper and corrupt government. Te do so, it re-
quires, among other things, that (1) local govern-
ment cannot adopt budgets of estimated revenues
and expenditures without a public hearing; (2) that
all financial records, accounting, audit reports and
other reports of public moneys shall be public
records and open to public inspection; and, (3)
political subdivisions of this state CANNOT "grant
or authorize extra compensation to any public
officer, agent or contractor after the service has
been rendered ar the contract entered into.”’

These guarantees mean little if those in power desire to disregard them, or are
ignorant of these provisions. There are some individuals elected to positions of
power who search for loop-holes to do things which may be legal but which are
ethicaily questionable. Other elected officials may make decisions or take actions
which run counter to the provisions of the state constitution or state law through
ignorance. They rarely seek citizen involvement so that they can be better inform-
ed, and thus, be better able to do the best kind of job possible for their consti-
tuents.

Citizen attendance and participation in local government meetings is a MUST if
we want to see the provisions of the constitution designed to guarantee good
government carried out. It is also important to attend local government meetings to
make sure that state laws and local ordinances do not take away rights which have
served the public well and have become traditional approved practices.

In order for governments to remain sensitive to the needs and desires of their
constituents, the people must constantly remind those at the top of the ultimate
source of their power. Jefferson wrote, “The people are the only censors of their
governors...and if once the people become inattentive to the public
affairs....judges and governors shall all become wolves with governments preying
on the people and the rich on the poor.”
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LAKE EUTROPHICATION

causes, effects and remedies

This paper is a condensed version of the
conference workbook: Infland Eutrophica-
tion: Causes, Effects, and Remedies. Material
for this booklet was obtained from papers
written by Drs, Darrell King, Thomas Burton,
Ray White, and Eckhart Dersch of Michigan
State University, Dr, John Gannon of the
State University of New York; Cecife Harbour
and Donald Winne of Michigan Lake and
Stream Associations; and the Michigan
Department of Natural Resources.

INTRODUCTION:

The nation’s lakes are a vital resource in
providing water, food and recreation for
humans as well as a habitat for many species
of plants and animals. In order to under-
stand the water guality problems associated
with lakes and possible solutions in over-
coming these problems, an explanation is
needed of the physical, chemical and biolog-
ical processes governing lake waters,

A lake ecosystem includes the adjacent
drainage basin that supplies water 1o the
lake. Under natural conditions, nutrients
and sediment are washed into the lake from
its watershed. This process of the filling in of
the lake is one that occurs in all lakes, The
degree to which it occurs depends on the
ecology of the basin, the extent of erosion,
and the amount of nutrient enrichment, and
is important in determining the rate of natur-
al aging of a lake or natural eutrophication.
If left undisturbed by human influence, lakes
may retain a high water quality for thousands
of years,

Human occupation and perturbation
within the lake drainage basin, however, can
affect the water guality and alter the lake
ecology over a much shorter time span. This
alteration in lake dynamics, brought about
by increased inputs of sediment and nutrient
mateials associated with human activity, is
the result of a process termed cultural eutro-
phication,

Three basic problems associated with
cultural eutrophication and generated by
nutrient enrichment are: (1) too many algae
{single celled plants), often the wrong type:
(2} ton many macrophytes (rooted or weedy
multicellular plants); and (3) too little dis
solved oxygen in the lake, Excessive growth
of algae or larger aguatic plants can restrict
the recreational use of a lake by interfering
with boating or fishing. Algal blooms reduce
the clarity of the water and can form scums
and mats on the water surface resulting in
malodorous waters and decaying organisms.
Bacterial use of the decaying matter leads to
decreased oxygen levels in the lake often re-
sulting in the loss of fish.

While the described problems are symp-
toms of eutrophic lakes, the rate and extent
of development of these undesirable charac-
teristics are not equal in all lakes. The ability
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of a lake to maintain gquality conditions while
undergoing abnormal sediment input and
nutrient loading will be a function of the
drainage basin and various lake parameters
such as alkalinity, nutrient supply, depth,
volume, and the water throughput rate. Po-
tential for reversing eutrophic conditions is
also dependent on individual lake charac-
teristics,

LAKE RESPONSE TO NUTRIENT
ADDITION:

In order to develop management
strategies for lakes, it is important to have a
basic understanding of how lakes are form-
ed. Many lakes were formed by some geo-
logical mishap. For example, in Michigan
most of the lakes resulted from depressions
left in the landscape following glacial retreat,
Other lakes have been formed by volcanic
action, by wind action, by earthquakes, or
by deposits of soluble rock that have been
slowly dissolved by percolating water.

Since a lake is nutured by its watershed,
the natural chemical character of the lake
water reflects the geology, soils, and vege-
tation of the drainage basin. Under natural
conditions, lake sediments have some capa-
city to bind phosphorus, the nutrient that
most often limits aquatic plant production.
The amount of phosphorus that the sedi-
ments can bind and the amount required to
promote problem conditions in the wateris a
function of the geology of the drainage basin.
Continued addition of phosphorus will even-
tually remove the phasphorus limit to plant
production and lead to carbon and nitrogen
limits. The rate of the process is largely
dependent on the alkalinity of the lake
water.

If the basin is dominated by sand and
granite, alkalinity will be low and only very
small amounts of phosphorus are required
before undesireable algae, such as blue-
greens, begin to dominate. In these lakes,
blue-green algal dominance may eccur be-
fore any signifincant oxygen depletion at the
lake bottom is observed, Where lakes are of
limestone origin, a much higher alkalinity ex-
ists and much more phosphorus can be toler-
ated by the system. However, in these hard
water lakes, oxygen depletion in bottom
waters may develop prior to bluegreen
dominance at the lake surface. In shallow
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lakes, macrophytes, which increase in den-
sity with phosphorus  addition, may
dominate with plankton activity limited.,

Larger aquatic plants respond positively to
phospherus addition. They grow over large
portions of the lake bottom and may domin-
ate the shallow areas of the lakes where suf-
ficient light 15 available, oftern interfering
with recreational activities. During late sum-
mer when they expire, they are also consum-
ed by bacteria placing an oxygen stress on
the system and leading to an increased pro-
bability of winter kill, Attempts to remove
plants by poisoning often results in oxygen
stress, as the poisoned plants decay, and/or
in heavy algal blooms.

In any case, if phosphorus addition to a
lake is not curtailed, the lake will eventually
support a sufficient production of some
aguatic plant to allow the lake to be classed
as eutrophic. With an abundant phosphorus
supply, nitrogen or carbon may become lim-
iting. When either of these nutrients is limit-
ing, the more desireable algal species such as
diatoms and green algae cannot effectively
compete with the noxious blue-green algae.

Bouyed up by their gas filled vacuoles (air
sacs), the blue-green form large populations
on the water surface. They are not eaten by
many organisms in the lake and face virtually
no competition from other agal species, The
solar energy they fix is not distributed
through the aguatic food chain to fish, but is
instead used by oxygen consuming bacteria.
Blue-greens are notorious for reducing water
clarity and for causing malodorous and foul-
tasting water. Under some conditions they
form toxins which are extremely lethal to an-
imais.

Since carbon dioxide can be supplied
fram the atmosphere al a rate sufficient to
cause excessive plant growth, and nitrogen
from the air can be converted by some blue-
green algae to a form they can utilize, the
best practical method to arrest or reverse the
excessive increase in plant material and the
eutrophication process is to control the phaos-
phorus supply to the lakes.

SOURCES OF NUTRIENTS:

Nutrient inputs into a lake are usually clas-
sified as either point (identifiable) sources
coming from such human activities as
sewage disposal or industrial waste disposal
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or as non-paint (diffuse) sources. The diffuse
sources can be classified as meterologic, bio-
logic or geologic inputs depending upon
how they are transported into a lake.

Meteorlogical inputs include precipita-
tion, dry fallout such as dust particles,
aerosol impaction and wind borne materials
such as leaves blown into the lake, These in-
puts are usually beyond the control of the
local lake manager.

Biological inputs are those associated with
movement of organisms into the lake from
ather areas. With the exception of bird in-
puts in some local situations and upstream
migration of fish for spawning, these inpuls
are usually relatively small and not very
amenable to human control,

The only major sub-group of nop-point
sources that are amenable to control are
termed geologic inpuls or the materials trans-
ported. in surface or groundwater, In addi-
tion to nutrient runoff from non-point
sources, other pollutants may be present in-
cluding pesticides, heavy metals or other tox-
ic and inhibitory substances. While some of
these substances can injure or kill plants, fish
and other aquatic biota, others are concen-
trated into the aquatic food chain. They are
passed on from prey to predator, including
humans, with potential harmful effects.

Control of eutrophication can be achieved
if inputs of limiting nutrients or other factors
are reduced 1o low enough levels. Recent
studies of phosphorus inputs to the Great
Lakes give information of major sources of
nutrients to lakes. Although each lake is uni-
que, data for the Great Lakes offers some in-
sight as to what may be important to look for
in local situations.

For the four Great Lakes with Michigan
shoreline, phosphorus from point sources,
including municipal effluent and industrial
discharge, contribute over 40 percent of in-
puts to Lake Erie and Lake Michigan while
less than 15 percent of total inputs into Lake
Superior and Huron are derived from poeint
sources, The latter two lakes have the least
problems with excessive nutrient loading
and plant growth,

in a local lake management plan, an
elimination or reduction of point source in-
pul is a high priority. The next step is some
control of land run-off. It is not coincidental
that Lakes Superior and Huron have the
greatest percentage of their watershed in
forests.  Forests lose the least amount of
phosphorus per unit area of any major land
use due to low soil erosion, low native fertil-
ity of many forested soils, low runoff per unit
area, and high rates of evapotranspiration,
Crops and urban areas, on the other hand,
contribute a large amount of the total phos-
phoerus load to the lakes. Lake Erie has over
50 percent of its watershed as urban or crop
areas, Thus, major control efforts should be
directed toward reducing runoff from urban
areas amndd croplands,

May, 1981

CONTROL OF NUTRIENT INPUTS:

Nutrient inflow must be reduced in order
to stop or reverse the eutrophication process
and can be.accomplished by control of point
and non-point sources. Through advanced
treatment of municipal and industrial sewage
effluent, nutrients are substantially reduced.
Sewage Treatment

One source of overabundant phosphorus
is sewage discharge, particularly from human
waste and detergents, A lake catchment
basin with several hundred or thousand
households will annually generate tons of
phosphorus, Of course, not all this phos-
phorus reaches waterways, but the amount
that does should be an important considera-
tion in any decision on sewage treatment for
a lake community,

Septic systems, most often used in rural
areas for homesite wastewater treatment are
designed primarily ta minimize the spread of
infectious diseases. Their ability for phos-
phorys removal depends on: (1) the soil
types in the area; (2) depth of the ground-
water table; (3) setback distance of the sys-
tem from the water’s edge; (4) the age of the
system; (5) the number of persons using the
systern; and (&) the design and construction
of the septic tank and tile field,

Sewage collection and treatment facilities
are probably the most effective and frequent-
Iy considered alternative to individual septic
systems but not all types are effective in re-
moving phosphorus. Such facilities are very
expensive, consume much energy in con-
struction and maintenance and are impracti-
cal in small, isolated communities. Also, if
this alternative is not fully evaluated, nega-
tive conseguences may offset advantages in
the attempt to control phosphorus. Treat-
ment facilities that do not remove phosphor-
us are probably not solving the problem but
transferring it to downstréeam areas. Such
factors should be parnt of any evaluation for
treatment facility planning,

Land Use Treatment

Land use practices also have a tremendous
effect on nutrient and sediment runoff, and
some land use changes may be essential in
reduting nutrient and sediment lpading to
lakes. Since massive land use changes are
probably not practicable, control of urban
and agricultural runoff will be emphasized.
These two land uses contribute a much
greater load per hectare of land than do any
other major land use catagories,

Erosion control practices can be imple-
mented that will reduce sediment and
nutrient inputs to lakes, Some of these prac-
tices include stabilizing and protecting banks
of streams by vegetation or structural means;
no till or minimum tillage farming; sod-based
rotations: improved soil fertility; contour far-
ming; planting trees, shrubs, grasses, etc., in
critical, highly erodible areas; use of grassed
of legume filter strips and waterway outlets;
timing of field operations or ridge planting;
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and by use of detention basins, Reduction in
runoff is highly variable using any of these
practices and may range from 0-50 percent
reduction by soil fertility improvement to
50-100 percent reduction through no-till
planting. Losses of nutrients from urban
areas can be controlled by adopting strin-
gent sediment control ordinances during
construction, by strict zoning to limit num-
bers of houses along streams and floodplain
areas, by regular sweeping of streets and
parking lots to reduce particulate runoff, by
the use of detention basins, or by using grass
or forested greenbelts along surface waters to
increase infiltration and reduce runof,

In the removal of phosphorus from urban
or agricultural runoff, the most common
techniques employed Invelve some form of
settling basin or filtration through vegetation
ar soil. Other technigues for controlling nu-
trient loss from agricultural lands include
crop rotation, timing ferilizer plow-down,
incorporating surface applications of fertil-
izer into the soil, or changes in land use.

The elimination of excessive nufrient in-
puts into culturally eutrophied lakes will not
only begin to reverse the course ol eutrophi-
cation in some lakes, but will also prevent re-
wccurrences in future years. While removal
of nutrients actually treat the cause of eutro-
phication, local managers and lake owners
may determine that this solution is not feas-
ible due to excessive costs or uncontrollable
non-point sources,

Direct in-lake schemes for maintaining a
lake in a usable condition are available as
short term corrective measures. However,
these methods treat only the symptoms,
therefore, they only provide temporary relief
of cultural eutrophication.

SHORT-TERM CORRECTIVE MEASURES:
Permanent control of eutrophication by
reducing nutrient flow may cost less in the
long run with the initial expense very great.
Temporary relief by chemical, biclogical, or
mechanical means may be desirable to ease
the warsening conditions but should not be

-allowed to detract from efforts towards a ge-

nuine solution.

The following table summarizes many of
the long-lasting and temporary remedies for
management and control of nutrients. Some
of the management schemes listed under
Part A have been discussed under “Control
of Nutrient Input.” Parts B and C are short-
term remedies that may be implemented for
temporary symptomatic relief.

TABLE 1
Restricting nutrient inflow - the only
true remedy. Lets self-healing power of

lakes take effect. Phosphorus is usually
the nutrient to control,

(Continuad On Nex! Page)
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LAKE EUTROPHICATION...

{Continued From Page 5)

1.  Demestic waste treatment and use:
fal  Municipal sewer and treat-
mem--disposal in water ways
after phosphorus  removal;
on-land; solid waste conlain

ment, reuse,

On=site systems--guthouse
{despite drawbacks, does
not mix wastes with water):
septic tank/drain field (leaks
phosphorus to lakes); com-
posting toilet; other self
contained toilets:  kitchen
and garden waste compest
ing.
Industrial wastewater treatment.
Agricultural wastewater treatment.
Wastewater diversion-may just put
the problem somewhere else,
Owverland runeli treatment--made
difficult by large surges and dilute
concentration.
Runoff diversion--puts problem
elsewhere.
Reducing soil erasion,
Minimal use of phosphate fertilizer,
Using non-phosphate cleansers.
Modifying industrial products for
less content and loss of phos-
prhorus.
Managing consequences of over-en-
richment - of temporary effect. These
are “cosmetic”’ procedures, as appear-
ances are dealt with, not the nutrient
sourcs of the problem,
1. Aeration andior mechanical mix-
ing.
Lake deepening--dredging. dam
ing or drawdown to consolidate
seddiment.
Plant harvest--weakens plant
growth,
Waterlevel fluctuation-unfavorable
for some plants,
Lakebed sealing-hinders rooting,
Shading with dyes—reduces light
needed for plant growth.
Poisaning the plants—-herbicides
tend to give very short-term relief
and more undesirable plants may
take over.
Biological control--biemanipulation
by selection of size selective carni
vores and use of herbivorous fish
may offer some possibiliies by
controlling plankton populaticns
through selective grazing.
Hindering in-lake nutrient cycling and
accelerating nutrient outflow--may
speed remedy; but if done without re
ducing nutrient inflow, may nat keep
up with problem.
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Lake deepening-dredging or dam
ming for more “nutrient-using”’
volume,
Chemical inactivation/precipitation
of phosphorus-—-moves it to lake
bed.
Lake aeration-keeps mud surface
oxidized, phosphorus insoluble.
Lakebed sealing--blocks diffusion
of nutrients from mud.,
Biotic harvest--remioves nutrients in
form of plants or animals, but often
inefficient.
6. Waterlevel drawdown to expose
sediment in air, light, and drying,
7. Lake dilution/flushing.

Mechanical Harvest

A major problem resulting from increased
nutrient input is a dramatic increase in agua-
lic vegetation. Mechanical harvest or the
physical removal of the vegetaion is a tem-
porary approach in the control of aquatic
weeds, In situations where reduction of nu-
trient input to low encugh levels for control-
ling excessive plant growth is not feasible,
harvesting every season from one to several
imes may be necessary to keep waler open
for recreational boating and to reduce fish
kills due to low oxygen conditions associated
with plant decay.

Harvesting is appropriate during spring or
summer when it will result in the maximuem
amount of plant material removal and still
allaw full recreational use of the lake. Such
timing depends on knowledge of the growth
characteristics of the species in question and
on experience with the lake's recreational
pattern.

Harvesting plants can make good garden
mulch, soil conditioner, and composting
material. The thin cell walls of agquatic plants
break down rapidly. Seme lakeside com-
munities make harvested material available
1o farmers, landscapers, and homeowners
who pick it up just aboul as fast as it is
browght to shore, This eliminates the cost of
disposal by truck to landfill sites.

Herbicide Treatment

At present, the choice in temporary stop-
gap managements is chiefly between harvest
and the use of herbicidal chemicals (al-
though there are other alternatives such as
nutrient-precipitating chemicals), '

Use of aquatic herbicides can have an ad-
vantage of convenience and may be the only
alternative if plant production is dominated
by algae, but it has the following drawbacks
which mechanical removal does not share
including killing plants without removing
them from the water; being non-selective by
killing beneficial plants as well as nuisance
plants; and drifting beyond their point(s) of
application. There is also risk of chemical
side-effects hazardous to humans and the
ecosystem.  Cerlain didadvantages common
to both mechanical removal and chemical
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herbicides are that the killed or removed
plants are often quickly replaced by other
undesirable vegetation, and treatment costs
and efforts are recurring, in many cases an-
nually or more often. The expenditures must
be repeated for as many years as control is
desired until the nutrient sources of the pro-
blem are abated by some other means.

As for cost of treatment, harvest by motor-
ized equipment was comparatively expen-
sive during the early years of its develop-
ment. But by about 1974 harvesting gear
had improved to the point that cost was
comparable to chemical herbicide treatment
COSLS,

Aeration

Another alternative 1o temporary manage-
ment of agualic systems is through the use of
artificial aeration, Various methads are avail-
able to add dissolved oxygen to waters and
to circulate the water. For lakes anly a few
feet deep, agitators and aerators inject air in-
to the surface water to help fish through
pericds of low oxygen concentration which
accompany. hot weather and/or the oxygen
demand of decaying organic material such as
vegetation and feces. In deeper lakes where
wind cannot circulate surface water to the
botiom all summer or in small lakes or bays
of lakes—or in any waters where excessive
oxygen reduction below the ice occurrs in
winter—injection of air at the bottom and
creating an upward stream of bubbles will
circulate water from bottom o the surface
where it can take on oxygen from the atmas-
phere, as well as give off waste gases.

In addition to providing better conditions
for fish, maintaining oxygen in the depths of
a lake can help hold the critical plant nu-
trient, phosphorus, locked in the bottom
mud by keeping it in a chemical form that is
relatively insoluble, and unavailable for plamt
growth.

Artificial aeration should not be consi-
dered a substitute for reducing inflow of nu-
trients. If energy costs to run the system are
included in estimation costs, ‘aeration can be
a very expensive temporary solution.

SOURCES OF ASSISTANCE

The: first step in solving water guality pro-
blems is to identify the source of the pro-
blem. Since every lake is unigue, the
management of a lake must be specific to its
needs. A study of the lake and its drainage
basin will provide information on the best

steategy for lake management.

Several sources of technical assistance are
available to lake associations or individuals
seeking advice on lake problems or
evaluating their lake’s condition, Specialized
information might be obtained from lim-
nologists, fish managers or biologists who
work for a university, a state conservation
program. or an emnvironmental agency. A
readily available source of infermation can
be obtained from the county extension
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office.
Cooperative Extension Service
Michigan State University and the Federal
government jeintly implement a statewide
Cooperative. Extension Service. Each county
has an extension director and a staff thal
waork directly with people within the county,
District agents, specializing in a particular
area are also available through the Service.
Many of these specialists have extensive
training and research experience in lake
management. They can be called upon by a
county extension director to help analyze a
lake problem, identify alternative solutions,
help prepare and conduct educational pro-
grams, and help to identify other technical
and financial sources that may be used to
solve an individual lake problem.
Regional Planning Commissions

The 208 Regional Planning Commissions
are developing region-wide water manage-
ment plans which include the control of
point and non-point source discharges. They
may have specific information concerning a
particular lake or watershed within a region
and can assist local agencies and lake
associations in developing lake and stream
management plans.
Department of Natural Resources

The Land Resource Programs Division of
the Department of Natural Resources assists
local agencies and lake associations in the
evaluation of lake management problems.
While this division cannot conduct extensive
field investigations to study individual lakes,

it will assist citizens in answering questions
and will supply information that will assist
lake associations in protecting their aguatic
rESOUrces.

The Inland Lake Management Unit of the
Land Resource Programs Division provides
information on the Township and Village
Public Improvement Act 41 of 1955. Under
this law any township board in Michigan can
appropriate money from their gereral fund
to pay for lake or lakeshore improvement
programs on public inland lakes.

U.S. Soil Conservation Service

This federal agency is responsible for
assisting citizens in controlling erosion and
sedimentation problems. Each Soil conserva-
tion District is wsually composed of one
county and assists county residents in
developing and implementing erosion and
sedimentation contral programs,

LLS. Environmental Protection Agency

This agency awards funds under the
“clean lakes” section (314) of the Clean
Water Act. Grants have been established for
rehabilitation and protection of lakes in
many areas of the country. Funding has also
been provided for activities related to lakes
such as construction of sewage treatment
plants and area wide planning for
wastewater management,

Under the Federal Water Pollution Act
Amendments of 1972, the US.EPA. s
authorized to enter into contracts with or
make grants lo private agencies, orgainza-
tions, and individuals for the purpose of

developing and demonstrating methods and
procedures for restoring lake water quality.
Grant funds are available on 50/50 matching
basis so'a source of local funding must also
be obtained.,
Other Agencies and Non-Profit
Organizations

Various associations will assist in seeking
solution to lake problems. The Michigan
Lake and Stream Associaitons, Inc. for exam-
ple, encourage formation of lake assaciations
by riparian owners and discuss problems
assaciated: with the lake environment.
Universities throughout the state also pro-
vide detailed infermation. Private cansulting
firms are available to develop and conduct
extensive lake surveys and rehabilitation pro-
grams.
CONCLUSIONS

Analogies can be drawn between human
health and water gquality conditions (health)
of inland lakes, Lakes get old, the natural
process of eutrophication. But the rate of
eutrophication can be greatly accelerated by
cultural influences. Cultural eutrophication
is-an illness that can be cured. Either short-
term therapy or long-term treatmint can be
applied to restare lakes and reverse the trend
of eutrophication. The best preventive
medicine 5 a long-term water guality
management program. This program in-
cludes monitoring of a lake with a commit-
ment 1o continue efforts toward its care and
maintenance.

Shingle Creek Polluted Fiorida creek
seen as a symbol of statewide problem:

THE HOLLAND SENTINEL Thursday, February 19, 1981

KISSIMMEE, Fla. (AP) - Shingle Creek, a
puny sliver of water that sloshes through the
teeming developments of Orange and
Osceola counties, is sick - infected with
phasphoraus, nitrogen and other damaging
wasles it is fed by man.

Environmentalists call the ill-fated creek a
symbol of statewide malaise, a “‘growth at
any cost’” mentality common among
developers and politicians,

The torrent of sewage pouring into Shingle
Creek, which feeds Lake Tohopekaliga, the
magnificent, fish-rich body of water known
as Toho, has prompted the Florida En-
vironmental Regulation Commission to warn
cities and counties that such pollution can
lead to state-ordered restrictions on growth,

Moratoriums on hookups to overtaxed
sewage treatment plants have already caused
long delays in development of housing and
tourist attractions.
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“MNobody ever dreams that somiething like
this can happen until the moratorium hits
them,”” said Bill Frederick, chairman of the
Flaorida Department of Environmental
Regulation.

The Florida League of Anglers, a statewide
group claiming some 10,000 members; has
chosen Shingle Creek as “a horrible exam-
ple’ on which to concentrate its fight to halt
growth that ignores environmental concerns,

“There are many Shingle Creeks in
Florida,” group founder Lyman Rogers of
Ocala said, “'But this was the most highly
identifiable; in the heart of Florida and at the
headwaters of the Kissimmee-Okeechobee
basin.

"We cannot expect to gét anything done
at the bottom of the system if we have state
agencies allowing that degree of pollutants to
be put at the top,” he said.

Shingle Creek once rose from a swampy,
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southwestérn corner of Orlando, meandered
into Osceola County, entered its historical
channel and, just before emptying into Toha,
became a small stream filled with fish.

But the swamps that nurtured it were
drained and bulldozed. Upland canals were
dredged so runoff water from the new
residential areas could drain into the creek.

From a gentle, winding stream, Shingle
Creek became a straight-line ditch filled with
sewage wastes which nurture plants but
poison fish and other aquatic life.

Hydrilla, an exotic weed and water
hyacinths feed on the pollution and form
dense mats on the lake bottom, blocking
sunlight and threatening the aguatic food
chain. Blue-green algae blooms choke fish
breeding areas. Trophy-sired bass could
eventually give way to tough trash fish such
as gar and shad.

(Continued On Page 22)
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Don’t Do It

In The Lake!

First of two articles
By Paul Todd

In 1973, Michigan State University con-
cluded studies of shoreline home sewage
systems at Houghton Lake. Among the
study team members was Dr. Boyd G. Ellis,
whose article on septic systems previously
appeared in the Ripariam.

The findings were eye-opening:

1} Nitrates in one case moved over 300
feet through the soil, from the septic system,
to seep into the bottom of Houghton Lake.

2} FPhosphates in one case moved over
100 feet into the lake bottom.,

3} The homes with substantial movement
of these nutrients, from the septic systems,
were year-around homes.

In earlier studies at Gull Lake near
Kalamazoo, M.S.LL investigators estimated
that 65 per cent of the phosphorous entering
the lake came from shoreline septic systems.
This was, we should note, before the
Michigan Natural Resources Commission
banned the sale of high-phosphate laundry
detergents,

This type of nutrient pollution probably is
occurring at vour lake, and it is encouraging
weeds and algae to grow faster, Recently at
Long Lake, at Portage, lake residents suffered
form recurring intestinal illnesses. Wells and
lake water were found to be contaminated
by seeping sewage.

Too often, I've heard someone say: “Show
me I'm polluting. Prove it to me. then I'll do
something about it."" Our lake association
leaders recognize it isn't the government's
job to prove we're polluting. We must be
responsible for purselves. Studies of the type
mentioned earlier are costly, and it's unlikely
that your lake association or local govern-
ment con afford this type of investigation.

Those Sewer Need Studies

In recent years, federally-funded “studies’’
of sewer needs have been carried out across
Michigan. In many lake areas, the consultant
reported that the Health Department knew
of numerous septic systern "failures,” and
concluded that municipal sewers were the
answer. And that was that.
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Many lake residents rejected those pro-
posals as toe costly, or not needed. In some
cases; they were right. Unfortunately, there
has been no systematic follow-up to improve
the pedormance of on-site sewage systems
where needed,

One prablem is that a septic system
“failure’” may only be identified when the
sewage backs up into the home, or surfaces
in the yard. A septic system also has failed
when it contaminates the ground water
(especially the well), ar the lake. But this
type of contamination may not be quickly
recognized.

“Invisible’” failures often occur when the
soil is coarse-textured. Gravels and sands
dispose of septic system effluent (effluent is
the water flowing out of your sewage system
into the soil) rapidly. But the water seeps
away so quickly that the soil cannot treat it.
Research has shown that almost no purifica-
tion will occur once the effluent reaches the
ground water; and the ground water almost
ahways seeps toward the lake,

Even without costly environmental studies,
we can find when cenditions are likely to
lead to pollution. We can correct the major
problems, usually for less money than the
cost of building municipal sewers,

Better Soil Disposal

A few conditions in your soil are keys to
making a conventional soil absorption
system (the generic term for a tile field) work:

* SEPARATION FROM GROUND WATER
On lake properties, the bottom of your soil
absorption system should be at least four feet
above the seasonal high ground water table
(the spring level).

* TYPE OF SOIL - Loam soils, with a mix-
ture of smaller (clay, silt) and larger (sand)
particles, do the best all-around job of purify-
ing effluent from your septic system.

* AERATED SOIL - The soil receiving the
effluent needs to have millions of tiny air
pockets in it for purification to take place. Ex-
cessive home water use, will make the soil
too soggy, Never build a driveway or
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building over the absorption area; this closes
the soil pores.

VOLUME OF SOIL - The mare soil the ef-
fluent contacts as it seeps downward, the
mare it will be purified. Seepage pits (dry
wells) must not be used on lake lots; the
distribution area is too small. A large distribu-
tion system is best.

Excessive Loading of Septic System on Porous
Spils causes plumes of poorly-treated effluent
which move with ground water flow and may
discharge Inlo nearby lakes.

How to Stop Doing It

To prevent, reduce or stop pollution from
your home sewage stystem going to the lake,
take action, The “Big Ten™ steps you can
take are listed below.

1. BE FEINDLY TO YOUR LOCAL
SANITARIAN - Your Health Department
has knowledge you need. Its sanitarians want
to help protect your lake, too. Develop a
good working relationship.

2. LOCATE YOUR SEWAGE STYSTEM
~Find the septic tank if buried. Locate the
soil absrption system. Measure distances,
and map the locations related to your lot
lines and house.

3. CHECK THE S50IL AND GROUND
WATER - Cooperating with your sanitarian,
dig a pit or trench near the soil absorption
system. Ask the sanitarian how goad the soil
is for purifying sewage effluent, when he can
come to the site. Have the sanitarian deter-
mine the seasonal high ground water level
(usually the spring level) from soil mottling or
other evidence,

4. HOW DEEP ARE YOU DISCHARG-
ING? -- Still working with the sanitarian, find
out the depth of the bottom of your sail ab-
soption system under the seasonal high
ground water level, If you can't provide this
protection for your lake (which may be more
than required by law), plan to rebuild your
soil absorption systerm.

5. CONSIDER DOSING - If your soll ab-
sorption  system is high enough above
ground water level, but the soil lets the ef-
fluent seep down too fast, consider pressure-
dosing the effluent. This lets the soil dry out,
and uses all available soil. Your sanitarian
can explain the system,

May, 1981




From

heviuse Warer
Baffle Iewel

Perforated PVC pipe Clay fill or wopsoil

High mate.r

alarm switch

Fump

SEPTIC TANK
PUMPING CHAMBER

Plain view and cross section of mound system lor probiem soils.

6. YOU MAY NEED A MOUND - If you
can't provide 4 feet of separation between
the soil abserption system and seasonal high
ground water, you should have an elevated
(mound) soil absorption system with
pressure-dosing of effluent. A “bump” in
your yard may not be pretty, but it'll keep
your lake clean due to the greater depth of
soil. Discuss with your sanitarian and septic
installer.

7. USE LESS WATER - Never use a gar-
bage grinder. Wash clothes outside the
home; or at least wash full loads. Wear fewer
light colored clothes to reduce laundry.
Hand wash dishes with minimum rinse
water, If using an electric dishwasher, use as
little detergent as possible (t's high in
phosphorus); wash full loads. Bathe away
from home when possible: take quick
showers; use bath water for two persons.
Don't flush teilet every time for urine, Tum
sink water on and off as needed, don’t let
stream run.

B. NEED A WATER-SAVING TOILET?
~{irclinary toilets use 5 or 6 gallons a flush;
smaller water-saver models us 3 Vi adapt to
manual action (flush stops when handle is
released). Cut water use from toilet over 75
per cent with an air-assisted 2-gquartflush
toilet (Write: Microphor Inc,, P.O, Box 490,

Willits, CA. 95490).

9. CUT SHOWER WATER - Visit a plumb-
ing supply firm and install a flow-restricting
device, in pipe or ina new shower head. Cut
flow to ¥ gallon per minute with air-assisted
systern {Write:: Minuse Systems, P.O. Box
310, Mokelumne Hill, CA, 95249),

10. IN EXTREME CASES - You may have
to completely separate toilet wastes from the
soil absorption system. Talk to your
sanitarian about composting toilets; vacuum
toilets with holding tanks; air-assisted toilet
{see -B) with helding tank: mineral oil or
biological recirculating toilet with holding
tank; or combined waste holding tank.

Other Thoughts

Another common method to prevent clog-
ging or back-up of your septic system is
checking the sludge level in your septic tank,
and pumping it out when it's close to the
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outlet pipe. This may have little to do,
though, with preventing fake pollution.

Above all, lake residents need to be in-
terésted; they need to ask questions; and
they need to gather information, They need
to be positive;, and lead the way for others in
protecting their lake, Those who browbeat
their neighbors will not have an audience.
They need to be persistent; Rome wasn't
built in a day.

Next issue, we'll provide a few more
thoughts for clean lakes; and listings of pro-
ducts, manufacturers and publications.

Paul Todd was employed for 3 years by the
water quality planning program of South-
central Michigan Planning Council near
Kalamazoo, Previously, he was a reporter for
the Kalamazoo Gazette for 10 years. He
recently compieted Don’t Do It In the Lake,
a book on home sewage disposal on
Michigan inland lakes. ML & SA is reviewing
the book for possible publication.
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Hawks Beach

Improvement
Lake Bortaem Résurfaciug With Samd
20 years experience in dealing with
soft and weed choked lake bottoms.
All operations (are) done in swimm-
ing season, with (a) portable
pipeline.

1628 Huron St. Niles, MI 49120
616/683-1049
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SANITARY SYSTEMS




A Unique Partnership:
Water and Health

james Lampky

Department of Biology
Central Michigan Univesity
Mt. Pleasant, Michigan 48859

Although we Michiganders are in a very
unigue position with regard to the seemingly
generous amounts of good, fresh water,
other areas of the LS, and other land masses
of the waorld look upon us most covetoulsy.
With our present knowledge of the actual
finite supply of water on earth, we are in-
deed in ne position to hasten the course of
nature by causing the premature death of a
lake or other water supply.

From the point of view of human need for
good health, each one of us require about
three liters of water per day. This is true of an
individual living a normal life in the temperat
zone. But, if one lives in a more tropical or
arid setting, more water is necessary for
maintainance of health. Water serves as the
basic material of all living things,
microorganisms, plants and animals-
including man.

Water participates in countless
biochemical reactions occurring in every liv-
ing cell. If water were not available, all such
reactions would soon grind to a halt for a

short time preceding death. Historically, one
can relate mankind and the relationship to
waler:

® 5000 vears ago, people of mideast built
dams for drinking and irrigation water;

® Jacob’s well is reported still in use;

® the Greeks and Romans built agueducts
and public baths;

® Ponce Deleon sought the "fountain of
youth’” in the New World to prevent aging;

® numerous references in the Bible made
to water regarding cleansing and healing
both the body and soul.

We have been aware of the fact that water
quantity, as well as quality, plays a large role
in daily living. On the average, each person
utilizes mare than 200 liters daily for normal
living, such as bathing or washing, toilet
facilities, cooking, dishwashing, etc. All of
these aspects of living require good water for
health purposes. The 200 liters daily is ir-
respective of the water used of production of
goods and material we purchase and use dai-
ly. Indirectly, we use water to irrigate many
of the crops we grow, and it is of necessity
that irrigation water is of high quality lacking
chemical and biological cantaminants. It is
the goal of this paper to attempt ta bring into
focus some of the recent problems; and also
solutions that have seemed successful,
Chemicals in Water:

In 1969, elemental mercury was discharg-
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ed by industrial plants into the St. Clair River,
Lake St. Clair, and the Detroit River, Bacteria
in the water changed the elemental mercury
to an organic form, methyl mercury. Methyl
mercury is toxic and absorbed by living
organisms. Fish then were found to be con-
taminated with mercury and a ban was put
upon keeping and eating fish caught in these
eastern Great Lakes waters, Further, it was
found that persons who had eaten fish which
had been taken from these waters had a
higher than normal amount of mercury in
their blood.

In 1970, Dow Chemical at Sarnia (Canada)
stopped discharging mercury into the river,
Since that time, murcury levels have drop-
ped and the ban on taking and eating fish
from those Creal Lakes waters has been
lifted.

Then in 1973, shortly after the release of
Coho salmon in the western Great Lakes,
specifically in Lake Michigan, it was found
that Coho flesh contained high level of
polychlorinated biphenyl (PCB). Apparently
industries bordering the lake had long been
discharging effluents containing PCH.
Although from that time Lo present, we know
of no untoward effects of PCB in Michigan,
however, in Japan multiple casualties are
known to have occurred. At the time in
1973-74, persons eating the fish were warn-
ed about removal of fat from the fish prior to
preparation and also to limit oneself to only
one meal of the fish per week.

Presently, PCB levels in Lake Michigan
salmon have dropped to a safe level and the
1974-1977 fish eating restriction has now
been removed.

In the latter part of 1977, in Hemlock, a
village in Saginaw County, residents com-
plained of health problems of themselyes
and of their farm animals. It was claimed that
a variety of illnesses were higher than for the
average population and charges were level-
ed that the ilinesses were due to contamina-
tion.

Mo less than ten separate public and
private agencies have tested the gound water
for poliution. To this time, none of the agen-
cies have been able to confirm that the jl-
Iness ju due to contamination by chemicals,
Pesticides, or bacteria. The case is still open
and the EPA is currently investigating.

An even mare of a hazardous situation
regarding ground water contamination. re-
mains with wus. In Muskegon County, a
number of chemical concerns have legally
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and illegally disposed of noxious chemicals
and residues thereof into the soil and water
of that county. Legally, the companies
dumped into sludge disposal lagoons; illegal-
ly, the wastes were dumped wherever possi-
ble.

The net result of the disposal program,
legally or illegally, is that waters of Muskegon
Co. have become polluted with such
chemicals as: dichlorobenzene (human car-
cinogen), Hexachloropentadine, brine,
mirex, hesachlorobenzens, PCB, and DDT.
All of these chemicals are life-threatening.
The chemicals do not belong in aguifer
water, and state agencies are attempting o
force the companies to clean-up the waste
chemicals.

Microorganisms in Water:

First, water has long been known as an
agent of disease transmission. Microscopic
life forms in water are a problem in any
water; surface water and in water from the
soil depths in regard to water and health.

We use witer for a wide variety of things,
for example, swimming, fishing. and boating.
Each of the activities entail contacting the
water in one way or another. We use water
for drinking, cooking, bathing, cleaning and
for washing our utensils and clothing. Each of
these uses, although not exactly the same,
requires water to be of a purity for drinking
purposes,

By purity, | mean to be free of bacteria,
viruses, and other forms of microscopic life:
We obtain our water from wells {(generally in
the rural setting) or from wells or other water
sources (in the municipal setting). Wherever
we obtain water, we expect it to be pristine
and pure!

But this is not always the case, Water has
been known to be contaminated from old
wells long forgotten, from poorly designed
sewage systems, backups from farmyards,
from floods, and from just about any other
source imaginable.

We further know that even if our water
supply is contaminated, it may possibly not
contain pathogens. But | certainly wouldn't
wish to chance drinking water that might be
contaminated, would you? At present we are
still using and relying upon testing methonds
developed some 67 years ago (1914), Most of
the tests currently used are changed only
slightly frem the original test methods. We
dtill use Escherichia coli as the reference
organism; because it is normally from the
digestive tract of warm-blpoded animals.
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The bacteria that concern us with regard to
health -are members of the enterobacteria
group, enteropachogenic Escherichia, Ed-
wardsiella, Citrobacter, Salmonella,
Shigella, Klebsiella, Enterobacter, Hafnia,
Serratia, Proteus, Yersinia, and Erwinia.
Also some organisms of Pseudomenas,
Vibrio and Streptococcus are of con-
siderable importance with regard to water
and health. In addition, and as | tell my
students, any bacterium has the potential of
becoming a pathogen when taken out of its
normal environment and placed in a situa-
tion where conditions for growth and
reproduction are conducive.

As noted above, the methonds we current-
ly use to test water for purity were developed
more than 60 years ago. Very few changes
have been instituted since then. One test,
not commonly used, is to test for fecal strep-
tococci using a special agar. Although this
test is one which s not universally accepted,
it is one which does indicate praobable
pathogens,

Human viruses appear to be becoming
more and more important in regard to water
and health. Of the more than 100 known
water borne viral types, those which cause
infectious hepatitus, polio, respiratory, and
digestive tract infections, are of prime impor-
tance, for they cause great human misery
and suffering. Although viruses are well
diluted in water, it is often difficult to
diagnose a wviral disease and even if it is
diagnosed, there is no known chemotherapy
treatment available, as is known for bacteria
to be treated with antibiotics. The only
means of treatment of a viral disease or infec-
tion is bedrest and plenty of fluids,

in addition, there are no simple, relatively
quick means of viral identification. There are
methods of viral identification, but usually it
takes several days or more of intensive work
and preparation to determine with which
virus one is working. The most reliable
means of isolation and identification of
viruses is by monolayer tissue cufture and
resulting plague formation. One major pro-
blem that arises here is that of which tissue
should one use for assay, Another problem is
that many, if not most, labs are not equipped
to do such specialized and/or exotic types of
testing. Further, even if we are able to do
basic viral testing, how can we be assured
that we are not missing certain viral types?

Finally, before | end this section on
“microorganisms in water”’, | wish to bring
to your attention the fact that we depend,
almost entirely, upon microorganisms (the
"good"” ones) in helping to aid a clean water
supply. Bacteria are actually indicators of the
chemical make up of the water at a particular
location. Certain species flourish under the
influence of choice chemical environments,
This then serves as a clue to the scientest of a
specific kind of water contamination. Of
course, we can then add bacteria (or they are
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there naturally in small numbers) to
biodegrade almaost any kind of compound.
Examples are those such as bacteria that aid
in the degradation of phenols in phenol
sludge disposal lagoons of several chemical
concerns in the state, as well as 3 recent
granting of patent rights to a bacterial species
for oil degradation (Supreme Court, 1980).

Therefore it seems relatively clear that
without bacteria in water systems such as
ponds, lakes, streams, rivers, and other
watersways, organic compounds would
never be degraded and would only ac-
cumulate. This then leaves us with both
“good”’ and “'bad” bacteria in water. The
“good” bacteria aid in clean-up of water,
while the "“bad"” bacteria cause human
health problems.

Some solutions (conclusions):

In erder to keep the wide and varied pro-
blems of water and health in line and in
check, we must have some form of regulated
approach. It would be “nice” if it could be
done by individuals, but an individual is,
frankly, powerless. Therefore, we must have
a surveillance system with the authority to
relegate responsibility, 1o draw up new rules
and regulations as needed, and to enforce
them. Of course we do have such a
surveillance system at present. At the federal
level, the EPA is a watchdog. At the state
level, the Department of Public Health
serves as the environmental health agency
with a division known as the Chemicals and
Health Center coordinationg the activities of
the Department with that of other state agen-
cies including:

Department of Agriculture that maonitors
foods, chemicals in foods, and pesticide use.
The DNR monitors industrial water
discharges, industrial air emissions (acid rain-
fall), and disposal of toxic and hazardous
wastes. And finally the District Health
Departments monitar various aspects of
local pollution problems. At a local level, we
have both county and municipal govern-
ment agencies which monitor and protect
the local citizenry with regard to water sup-
plies and sewage disposal facilities,

Although none of us really like to pay for
such governmental agencies, they, the agen-
cies, are an absolute essential and integral
part of water and health. The role of the per-
sons in these agencies to force business, in-
dustry, and each and every individual to
obey is necessary if we are to continue 1o
keep an even balance with that limited
resource - water, These governmental agen-
cies - federal, state, and local - all have field
laboratory persons keeping tabs on pollution
prablems.

In addition to governmental surveillance,
there are, in Michigan, several private en-
virenmental concerns which also serve to
protect our water, and hence, our health,
These businesses are an important link bet-
ween the public and governmental agencies
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because they are able to rapidly respond
{unlike most governmental agencies) 1o an
immediate problem or situation. In my opi-
nion, these businesses will most certainly
gain more respect (and work) from the
public and governmental sectors.

Education is finally responding (in the past
few years) to recognizing its responsibility to
the environment and to the public by making
everyone more aware of the imporance of
water and health. At the higher education
level, we have been teaching about water
purity and cleanliness for a long time. Only
relatively recently has such education “leak-
ed”’ down to the high school and grade
schools levels. This means that only a small
percentage (perbaps less than 50%) of our
citizens are aware of the fact that water is
really a limited resource. if indeed this is
true, would it not be a good idea to spread
the “aquagospel” further? By this | mean, to
teach at all levels of education, repeatedly,
that water is indeed a limited resource and
that indeed, good water and good health is a
true partnership, In conjuncion with the
eight purposes listed by ML and SA, | would
propose that the Michigan Lake and Stream
Associations finance regional seminars,
perhaps two days, 1o update teachers in
arder that they may teach about water quali-
ty and health,

And finally for the future, trained persons
must constantly teek oul new and more
streamlined method of testing and monitor-
ing water supplies. Perhaps some of the cur-
rent methods will remain, but with
technological advances made in the past few
decades, we certainly ought to be able to
manitor problems in the field and locate the
source of the problem much more quickly
and with more accuracy than we have in the
past. As | see it in future years, we will be
able to put a few milliliters of water into a
computer based machine that will be able to
tell us in mocroseconds the chemicals and
microorganisms: in that given sample. We
can then act quickly to prevent megacon-
tamination, as has been the case in the past.

POrox-
TreaTmenTt
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By Cecile Harbour

NEW MLESA MEMBERS
Region 1l

Lake Leelanau Association, Leelanau County
Wayne Wunderich, President

The Birch Lake Association, Inc., Antrim
County, William Holland, President

Idlewild Lake Association, Lake County
Arthur B, Parks, President

Region 1V
Greater Wall Lake Association, Barry County
John S, Woods, President

Crockery Lake Association, Steve Menn,
President

Birch Lake Millpond Association, Hubert
Cetzinger, President

Region V
Coon Lake Hills, Livingston County, Tom
Augustus, President

Hi-Land Lake Property Owners Association,
Roger Maczura, President

ALGONQUIN LAKE COMMUNITY ASSOC-
IATION, The association conducted its 10th
annual roadside spring cleanup March 28th.
Following the winter draw-down for work on
the dam, it is expected that the lake should
be back to normal levels by May 21.

BIRCH LAKE ASSOCIATION, Cass Co,
“Fourteen Things You Can Do To Keep Any
Lake Cleaner” were published in the April
newsletter, Emphasis was placed on careful
lawn fertilizing, preferably none, and the use
of a buffer zone (greenbeltl to stabilize the
shoreline and to prevent runoff.

BROOKS LAKE ASSOCIATION, Newaygo
Co. Annual dues have been increased so that
the association can better carry out its goals
and provide better service to its members.
Fund raising activities include a flea market,
rurnmage sale and bingo.

COREY LAKE PO ASSOCIATION, 5t. joseph
Co. High praise was given to the member-
ship committee for signing 122 properties to
membership during the first vear of organiza-
tion. Even though the Self-Help Monitoring
Program has assisted the association to deter-
mine the water quality, there is indications
that vigilance must be maintained to
evaluate the changing conditions from year
o year.
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ELK-SKEGEMOG LAKES ASSOCIATION,
Antrim, Grand Traverse & Kalkaska Cos.
This is the 30th anniversary year for the
association. Among the projects for 1981 is a
re-survey of all shores for algae to determine
any changes, detrimental or beneficial, and
to use the results for further improvement.

KEARSLEY LAKE ASSOCIATION, Geneses
Co. A plan to provide movies and pictures of
previous activities on the lake s being
discussed. An effort is 1o be made to en-
courage limiting fertilizer runoff from the
municipal golf course adjacent to the lake.
Water clarity has diminished in the past 2
years, There will be a fish survey in May, and
the DNR will continue to plant Tiger
Muskies,

LAKE CHARLEVOIX PO ASSOCIATION,
Charlevoix Co. Following is a quote from the
mewsletter, A greenbelt is an ‘easy,
economical and attractive way to do
something posifive to protect the water
guality.” It describes what a greenbelt (buf.
fer zone) is and encourages the LC POA
members to work toward such plantings.

LAKE FENTON PO ASSOCIATION,
Cenesee Cg. The association has researched
a Wetlands and Floodplains Control
Ordinance. It is being studied and appraised
by the Fenton Township Planning Commis-
sion. A fish survey this spring will provide in-
formation as te how the association can best
improve fishing. Members are again urged to
not feed the geese, which may alter their
natural migrating habits and encourage them
ta remain in the area,

LAKE LEPEER ASSOCIATION, Lapeer Co.
CPR classes were offered in March, at no
cost. Erosion is a major problem and
members are urged to help 1o correct the
problem. A Carp Shoot is planned tor June.

LAKES PRESERVATION LEAGUE, (Devil &
Round Lks.) Lenawee Co. The monthly
newsletter s full of informatian of much in-
terest to the members. The association is
studying fish stocking: the effects of the con-
struction of an alcohol producing plant with
the projected use of 500,000 gallons of water
per day; is active in township politics and has
observers at all meetings; reports special
activities such as the lce Festival in February
that attracted 6000; and conducts quarterly
membership meetings.
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PROPERTY OWNERS OF LINCOLN LAKE,
Kent Co. MLASA legal counsed, Joseph
Hollander, reported at a special meeting in
February, on the status of the |itigation in
which the association is invalved. They have
joined this suit with the neighboring Land O
Lakes Association against Spencer Township
and Lincoln Pines Resort. A very active fund
drive includes a successful weekly bingo
pary and an auction: The joint effort of the
twio asspciations is worthy of comiment.

OSTEGO LAKE ASSOCIATION, Otsego Co.
A water guality survey conducted last sum-
mer and the results summerized for
members is an excellent cooperative effort
by the association, the U of M Biological Sta-
tion at Pellston and the Northeast Michigan
Council of Governments INEMCOG).

PINE LAKE PO ASSOCIATION, Oakland
Co. Lake users are bBeing urged to voluntarily
Exercise commaon courtesy to other users so
that all may enjoy the lake. The lake has
about 396 acres of water and there are about
500 families with lake privileges. Peak use on
summer week-ends and evenings demand
that users consider the safety and pleasure of
all users,

PORTAGE & BASE LAKES PO ASSOCIA-
TION, Livingston Co. Wetlands adjacent to
Littte Portage Lake are in jeopardy of
development for access to back lots. The
association is on record in opposition to the
filling. Pedicated public access strips are be-
ing located and efforts made to make them
available to only affected subdivisions in the
immediate neighborhood. The Dexter
Township Board has formed a Lakes
Management Committee with P/B President
as Co-Chairperson. Lake related ordinances
such as keyholing and runoff from developed
land will be considered.

THREE LAKES ASSOCIATION, (Bellaire,
Clam, Tarch) Antrim Co. There are over 100
miles of shoreline-on the 3 lakes. It is pointed
out in the Winter 1981 Newsletter that the
Water Quality Program has provided most of
the information needed on algae — that what
is really peeded is more aclive paricipation
by the membership so that they will under-
stand the water guality testing completely
and report prablems promptly.

THE GREATER WALL LAKE ASSOCIATION,
Barry Co. We wish to welcome this associa-
tion 16 ML&SA membership. A law suit has
been instituted te stop construction of a
channel for which the DNR approved a per-
mit,

THE WOODBECK CHAIN OF LAKES
ASSOCIATION, Kent Co. Four members of
the association were elected to positions in 2
townships of the chain. These people have
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also been active in association activities. A
major project has been the praduction of a
lake directory, which will soon be ready for
distribution.

Composting Toilets Are Legal In Michigan

Act #241* which was signed by Governor
Milliken on January 13, 1981 and which
became effective on March 31 provides that,
“a person-may install and use in a structure
an acceptable innovative or alternative waste
treatment system or an acceptable in-
novative or alternate waste treatment system
in combination with an acceptable
Erevwater system.”

Such a systermn shall be subject 1o regula-
tion by the local health department. The
local health department may inspect each
waste lreatment system at least once each
year to determine if it is being properly
operated and maintained.

Before such a system may be installed, the
property owner must make application for
and receive from the health department an
approval permiit and secure information on
the appropriate installation of such a system,

Even though the Act permits local units of
government to charge construction fees for
available public sanitary sewer systems, local
units of government are empowered by the
Act to exempt the owner of an acceptable in-
novative system from connection and user
fees.

Some of the arguments in favor of com-
posting waterless toilets include: (1) They
conserve ‘water use; (2) Promote nutrient
recycling by creating usable humus; (3)
Reduce energy demands; (4) Reduce costs
for ‘waste treatment; (5) A viable substitute
for septic-tank drain field systems.

For more information, consull with your
local health department and with companies
that produce and markel acceplable
systems. (Editor’s note:) please see the arti-
cle by Rose Houk entitled “’In Praise Of The
Privy™" that appeared in the August, 1979
Michigan Riparian.

*Act #2417 b the legistation which grew aul of Senate Bill Na. 974
which was introduced in the Regubar Sevsian of 1980 by Seaatars

Sederburg, Geake, Arthurbults, Monsoa, - Pierde, Faust,
Vanderlaan, Engler, Delrow and Irwin,

GRATITUDE
Michigan Lake & Stream Associations
(ML&SA) is happy to report that two of its
member associations have voluntarily assess-
ed their members $1.00 for 1981 as dues to
MLESA. The PORTAGE & BASE LAKES POA,
Livingston County with 240 members, and
the POA OF LINCOLN LAKE, Kent County
with B85 members have added %134.00 to
their regular dues of $130.00,
MLASA wishes to acknowledge the action
taken by these associations and to express
our appreciation.
The MLESA Board of Directors has formed a
{Continued On Pags 20)
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ACID
RAIN

DOES MICHIGAN HAVE AN
ACID RAIN PROBLEM?

According to an article in the November
December 1980 Michigan Natural

Resources Magazine, “In Michigan, the
west end of the Upper Penninsula is par-
ticularly wulnerable (to Acid Rain) and
brook trout found in the lakes and streams
there have been affected by the rain’.

By Dr. Ellis Cowling

The following information is from an
abstract entitled "“An Historical Resume’ of
Progress in Scientific and Public Understan-
ding of Acid Precipitation and Its Biological
Consequences”, which was presented by
Dr. Ellis B. Cowling, Chairman, National At-
mospheric Deposition Program and
Associate Dean of Forest Resources of North
Carolina State University, at the conference
on the “Effects of Acid Precipitation on
Ecological Systems” which was held at
Michigan State University April 1-3, 1981.

Some years ago the terms “acid precipita-
tion" and “acid rain" were hits of esoteric
jargon used almost exclusively by scientists
in certain specialized fields of ecology and
atmospheric chemistry. During the last few
years, these terms have become worrisome
household words in many countries around
the world.

Early Awareness of Acid Precipitation

Many features of the acid rain
phenomenon were first discovered by an
English chemist named Robert Angus Smith
in the middle of the 19th century. In 1852,
Smith published a detailed report on the
chemistry of rain in and around the city of
Manchester in England. In this account,
Smith (1852) called attention to the changes
in precipitation chemistry as one moves from
the middle of a polluted city to it's surroun-
ding countryside: "“We may therefore find
three kinds of air, - that with carbonate of
ammaonia in the fields at a distance, - that
with sulphate of ammonia in the suburbs,
—-and that with sulphuric acid, or acid
sulphate, in the town”. Smith also pointed
out that the sulfuric acid in city air caused the
fading of colors in textiles and the corrosion
of metals.

Modern Awareness of Acid Precipitation

Modern understanding of acid precipitation
and its environmental consequences had its
origins in three seemingly unrelated fields of
science: limnology (the study of lakes),
agriculture, and atmonpheric chemistry.

During the first half of this century, several
scientists in Europe and North America
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studied certain isolated aspects of at-
mospheric and surface water chemistry, Oc-
casionally interactions were demonstrated,
but it was Eville Gorham, now Professor of
Ecology ot the University of Minnesota, whao,
in a long series of papers, developed the ma-
jor foundations for our present understan-
ding of the causes of acidity in precipitation
and its impact on aquatic ecosystems
(Corham 1955, 1957, 1958a-c,1959, 1961,
1965). On the basis of research both in
England and in Canada, Gorham and his col-
leagues demonstrated the following prin-
ciples:

1) Much of the acidity of precipitation in
industnal regions can be attributed to at-
mospheric emissions produced during com-
bustion of fossil fuels;

2) Progressive loss in alkalinity of surface
waters and increase in the acidity of bog
waters can be traced to atmospheric deposi-
tion of acidic substances in precipitation;

3} Much of the free acidity in soils receiv-
ing acid precipitation is due to sulfuric acid;

4) The incidence of bronchitis in man can
be correlated with the acidity of precipita-
tion; and

5) Fumigation with sulfur dioxide and
resultant acid rain contribute to the
deterioration of vegetation, soils, and lake-
water quality around metal smelters.

The Present Status of Knowledge
Concerning Acid Precipitation

During the summer of 1979 a Cooperative
Agreement was established between the
U.S. Environmental Protection Agency, the
Mational Atmospheric Deposition Program,
and North Carolina State University for the
management and coordination of research
on the Effects of Acid Precipitation on
Aquatic and Terrestrial Ecosystems. One of
the major responsibilities specified in this
Agreement is synthesis and integration of
knowledge about acid precipitation and its
ecological effects. Accordingly, and effort
was made to summarize in a few statements
of fact, the present status of knowledge in
this area of science, The most recent version
of this Status Report is presented in Table 2.
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These summary statements are providing a
part of the background upon which scientists
in various institutions and organizations in
the United States and Canada will continue
to build a scientific foundation for understan-
ding the phenomenon of acid precipitation
and its important ecological effects.

The selected summary statements listed
below describe the general status of
knowledge about acid precipitation and its
ecological consequences on aquatic
ecosystems and on water quality as of
December, 1980. Statements about at-
mospheric chemistry (#'s 1-13), General Ef.
fects on Ecosystems (#'s 14-20), Effects on
Agricultural Crops and Forests (#'s 27-30)
and Effects on Soils (#'s 31-37) are not includ-
ed in this summary. In most cases these
statements are a synthesis of observations
and inferences derived from many indepen-
dent investigations.

Effects on Aquatic Ecosystems

21. Acids and other soluble substances
contained in polluted snow are released as
contaminated meltwater during warm
periods in winter or in early spring. The
resulting release of pollutants can cause ma-
jor and rapid changes in the acidity and other
chemical properties of stream and lake
waters. Fish kills are a dramatic consequence
of such episodic inputs into aguatic
ecosystems, (Oden and Ahl, 1970; Leivestad
et al., 1976)

22, Acid precipitation titrates the acidity-
/alkalinity of lake and stream water from can-
ditions that are favorable for fish and other
aquatic organisms to conditions that inhibit
reproduction and/or recruitment of popula-
tions of fish and fish-food organisms.
{Henriksen, 1979).

23. In oligotrophic lakes and streams at
pH’'s between 6.0 an d 5.0, reproduction of
certain species of aguatic organisms is in-
hibited; at pH's below 5.0, populations of
many freshwater fish will go to extinction.
(Beamish and Harvey, 1972; Dickson et al.,
1973; Leivestad et al., 1976; Schofield, 1976)

24. Interference with normal reproductive
processes in fish populations is induced not
only by acidity itself but also by increased
concentrations of certain cations - notably
aluminum - in acidified lake and stream
waters, (Hultberg and Grahn, 1976; Cronan
and Schofield, 1979)

25. Reproduction of frogs and salamanders
also is inhibited by atmospheric acidifica-
tion of surface water. (Pough, 1976; Cronan
and Schofield, 1979).

26. As of 1980, hundreds of lakes in the
Adirondack region of New York State, and
many hundreds of lakes in various parts of
southern Ontario and Quebec were showing
acid stress in the form of diminished popula-
tions or extinction of fish populations. Lakes
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and streams in other regions of the United
States and Canada also are vulnerable to
stress by acid precipitation. These regions in-
clude northern Minnesota, Wisconsin, and
Michigan; parts of southern Appalachia and
Florida, and large parts of Washington,
Oregon, California and Idaho and parts of
the Canadian Maritime Provinces. (Beamish
and Harvey, 1972: Schofield, 1976;
Galloway and Cowling, 1978; Altshuller and
McBean, 1979)

Fffects on Water Quality

38. The chemical composition of lake,
stream, and groundwaters is determined in
part by the chemical composition of
precipitation and dry deposition. The
chemical composition of precipitation is
modified by chemical and biological
weathering and exchange processes as
precipitation 1) washes over vegetation, 2)
percolates through the soil, 3) interacts with
the underlying bedrock of the drainage basin
in which the precipitation occurs, and 4)
runs off over surface. (Braekke, 1976; Oden,
1976)

39. Acigd precipitation incréases the
solubility and mobllity of many cations in
sail. This increases the concentration of toxic
metal cations including Al, Mn, and Zn in the

soil solution, It also increases the leaching of
nutrient cations including K, Ca, Mg, etc.
These toxic and nutrient ions are transferred
from soils into surface and groundwaters.
(Braekke, 1976; Oden, 1976)

40. Acidification of groundwaters has been
found in western Sweden and attributed to
long-term changes in the acidity of precipita-
tion, As a result, hundreds of shallow dug
wells and deeper drilled wells for home and
farm buildings have shown pH's in the range
between 4.0 and 6.0. A strong correlation
has been found between the acidity of the
well water and the content of metal ions in-
cluding copper, zine, lead, manganese, and
aluminum. In some cases, accelerated corro-
sion of copper piping has resulted in the
necessity for early repair and/or replacement
of copper piping systems, (Hultberg and
Wenblad, 1980)

The Future of Acid Precipitation Research

We have come a long way since the
earliest attempts of Smith, and Gorham, and
Oden to alert the scientific community and
the public at large to the causes and conse-
guences of acid rain, Much has been learned
both in Europe and in North America. But
much more remains to be learned about
many aspects of the phenemenocn and its ef-

fects. The pathway that has led to our pre-
sent understanding has been illuminated by
the remarkable insight of a few imaginative
scientists. It has also been illuminated by
many others who have filled lesser voids in
our knowledge.

Today, public interest in acid-rain research
is at an all-time high in many parts of the
world. The challenge for us as scientists is to
satisfy that interest by providing a still deeper
understanding of the atmospheric processes,
the soils transformations, the vegetational
changes, the alterations in water chemistry,
the materials effects, the physilogical in-
fluences, and the nutrient as well as toxic ef-
fects of acid precipitation.

Research is the key 1o improved
understanding. Improved understanding is
the key to wiser public and private decisions
that relate to the use of energy and to the
guality of life in our society.

Let us get an with the job of learning so
that the challenge of managing acid
precipitation and its effects can begin as soon
as possible,
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Ground Water Recharge

W. Thomas Straw
Department of Geology
Western Michigan University

The possibilities for multiple use of water
begins when water reaches the ground sur-
face. At this surface -water may enter the soil
or runoff. The ability of earth materials to ac-
cepl water that falls on it as rain or snow is
generally referred to as the infiltration rate.

The process whereby waler enters surface
materials and moves downward through the
soil toward the water table is known as in-
filtration. Such moisture replenishes those
deficiences that exist in the soil moisture,
and the excess moves under the farce of
gravity 1o the water table and becomes
ground water, The maximum rate at which
earth materials in any given condition can
accepl water and transmit it to the water
table is called the infiltration capacity.
Water enters the soil at capacity rates only
when precipitation intensity is greater than
the infiltration capacity. When such condi-
tions exist the excess water flows across the
ground surface as runoff.

The infiltration capacity is a major control
factor for ground-water recharge. The ability
of earth materials to accept water is extreme-
ly variable, and the actual value at a given

location and time depends upon the interac-
tion of several variables. OF primary impor-
tance is the permeability of the surficial
materials. The movement of water through a
soil s strongly controlled by the size and
distribition of the particles that make up the
soil, Knewn as the soil texture, this factor
dominates the infiltration process.

Surficial earth materials have a wide range
of textures and resultant permeabilities. Most
peaple are aware that soils exhibit a cor-
respondingly wide range of water absorbing
ability. In general, coarser textured soils,
composed mainly of sand and gravel are very
permeable, whereas soils rich in silt and clay
absorb water very slowly. In areas mantled
with glacial drift sails developed on moraines
and lake bheds are geperally slowly
permeable whereas soils on outwash and
dune sand tend to be muchk more
permeable.

The rate at which a soil of any texture can
accept water is also controlled by a number
of other tactors. Since water moves through
the connected pore space in earth materials,
anything that changes the availability of such

© Environmental

void space affects the infiltration capacity.
Mareover, water is moved downward
through soil principally by the force of gravi-
ty, but if a soil is dry at the beginning of a rain
this force is supplemented by & strong
tapillary force. Consequently, the amount of
soil moisture is an important control factor in
the infiltration rate. Also, many clays and soil
colloids swell when subjected to welting, If
501l maoisture content is high. they reduce the
initial infiltration rate. If the soil is dry, they
tend to reduce progressively the ability of a
soil to transmit water through the course of a
rainfall, and dry soils with high infiltration
capacities may become significantly less
permeable some time after it begins to rain.
Another factor that tends to lower the infiltra-
tien rate as a rain progresses is the inwash of
fine materials. “Fines” tend to clog pore
space and thereby reduce the infiltration
capacity of the soil. Impact of rain drops can
alsocause compaction and reduce the ability
of the soil to transmit water, This is especiafly
true of exposed clay-rich soils. Thus, in-
creases in soil moisture, swelling of ¢lays and
soil colloids, the imwash of fine material and
compaction due to rain drop impact may all
cause the infiltration capacity to decrease
during a rain.

Coempaction by machinery, pedestrian traf-
fic and animals significantly influences in-
filtration. Conseguently, construction areas,
playvgrounds, dirt roads and overgrazed areas
may be virtually impervious.

/
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From an 160 Acre Lake Study

345 STATE ST. SE GRAND RAPIDS, M.
49503 (616) 454-6539 J
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Some factors may increase soil permeabili-
ty and thereby enharice the infiltration
capacity of an area, The presence of a dense
vegetative cover such as grass or forest
generally increases infiltration. Vegetation
breaks the fall of rain drops; provides a layer
of partially decaved organic material and
promotes the activities of burrowing
organisms. .

Of the several factors that influence infiltra-
tion, soil texture and land use are generally
the most important. The texture of soils
strongly governs the movement of water
from the surface to the ground water, and if
all other factors are relatively equal, will
dominate the process. In some instances the
effect of land use may actually exceed that of
soil  texture, but enly in exceptional
circumstances. Earth materials protected by
a thick layer of organic material such as
jorest litter may be'loose and permeable, but
the same soil barren of vegetation can be
hard and compacted due to the impact of
rain and the hoofs of animals,

Land wse also includes such impacts as
urbanization, land drainage by ditch and tile,
agricultural practices such as contour plow-
ing, lumbering and mining. In general,
change from the original native vegetation to
more controlled conditions increases the
amount of water that goes into surface runoff
and decreases ground-water recharge.

Urbanization combines a wide variety of
activities that reduce infiltration. Roads,
roafs, playgrounds and parking lols effective-
ly prevent infiltration and thereby recharge
of the ground water, Landscaping and recon-
touring of the land surface combined with
the construction of curbs and gutters quickly
diverts surface water into major drainage
lines and reduces the opportunity for such
water to become recharge. In contrast to
urbanization, agricultural practices may
increase the amount of water that goes into
recharge.

Certain farming technigues such as con-
tour plowing and strip eor “dry’’ farming
increase the amount of mosture in the soil
profile and the amount of water that reaches
the water table, Yet, other practices such as
surface drainage by ditches and subsurface
drainage by tiles are specifically designed to
reduce standing water and soil maisture. In
humid areas the impact of land drainage
generally far exceeds the increases in
recharge due to other agricultural practices.

tn humid areas ground-water recharge
generally occurs through the surface of the
land, whereas, lakes, streams and swamps
are generally discharge areas for ground
water, Streams may add water to the ground
water in their banks during floods, but such
increases are short lived, and quickly drain
after the stream returns to normal stage. A
few lakes situated on or near divides miay
recharge ground water, but few recharge
lakes have been shown to exist,
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In summary; infiltration and the resulting
recharge of ground water sustains supplies of
ground water which in turt support the bhase
flow of streams and maintains lakes and mar-
shes. When human  activities significantly
alter any of the several factors that control in-
filtration the change will effect the entire
ground-water-surface-water system.

Many of the ideas expressed hergin are
coversed in greater depth in the following
books which were used for background in-
formation.

Freeze, R.A., and Cherry, J.A., 1979.
Groundwater. Englewood Cliffs: Prentice-
Hall, Inc., 604 p.

Luthin, J.N., 1966, Drainage Engineer-
ing. New York: John Wiley & Sons, Inc. 250
p-

Wister, C.O. and Bruter, E.F., 1967,
Hydrology. New York: John Wiley & Sons,
Inc. 408 p.

WATER

Source-Atlas of Michigan
Edited by Lawrence M. Sommers
Published by Michigan State University
Press
1977

Michigan prides itself as being the nation's
“Water Wonderland,” an image well
deserved. Of the state’s official gross water
and Jand area of 67,946,160 acres
(25,088,194 hectares), some 40 percenl oF
24 6BB,000 acres (9,998 640 hectares) is
covered by the Great Lakes, and another
841,000 acres (340,605 hectares) are
covered with inland lakes and ponds, The
state lies within the drainage basin of the
Great Llakes. It has 3,251 miles (5,202
kilemeters) of shoreline on the Great Lakes
and 36,350 miles (58,160 kilometers) of in-
land streams. About 35,000 mapped lakes
and ponds each cover areas of more than a
tenth of an acre (.04 of an hectare.) Including
the 20 large inland lakes, Michigan has about
6,500 lakes that each cover ten acres ({four
hectures) or more and aboul 15800 that
cover two acres (.8 hectares) or more,

Early explorers found much of the
Michigan area swampy or poorly drained.
Surface and tile drains have been extensively
used, and practically all of the land area of
southern Michigan is included in drainage
districts. An estimated 50,000 individual
drainage projects of varying size are now in
operation throughout the state.

Groundwater is readily available from
bedrock or from glacial deposits at most sites
in the state, although there are places in the
western Upper Penlnsula and in southern
Michigan where well yields are low, There
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are also areas in the state where underlying
salt depaosits make the supplies of ground-
water unfit for normal household use,

The Creat Lakes are one of the largest
freshwater sources in the world. Many
coastal settlements and several inland com-
munities depend on the Creat Lakes for their
water supply. Water supply problems in the
state are complicated by the uneven distribu-
tion of population. Most of the domestic and
industrial need for water is concentrated in
the southern third of the state. The Detroit
area experiences both the grealest pressure
upon surface and groundwater supplies and
the greatest threat of pollution of existing
Sources.

WWZ -

WILLIAMS & WORKS
ENGINEERS - PLANNERS - ARCHITECTS
GRAND RAPDE MICHGAN AMD OTHER CITIES

What do you need most
next to a good boat?

an AQUA-MATIC PIER!

The sala piar with non-skid surfaces and rounded
gdgas — The pinr that beautdias any shorating,

Bul above ail, it's the permanent pier with
husky slesl sliroctural paris gabanized {or long
lite — with the weatherprool, ffbergiass deck that
cant lade — never négds paint s the pier
that's 1c|ugh onn-unh for marinas. and affordabla
for hpmes and coliages

How aftordable? Call or write. Or sand 2
dimensionad skeich and we' |l guote,

Don Williams & Associates
20070 Coryell Dr,
Birmingham, Michigan 48010
(313) 647-4107




Kalamazoo
County Takes
Steps To
Protect
Ground Water
Resources

Kalamazoo Gazetie
Sunday, March 1, 1981
By Mike Magner
Gazette Staff Writer

The basic life-support system for
Kalamazoo County, its groundwater supply,
faces a growing threat.

Warning signs have been showing up for
years — in Richland in 1977, near the former
KL Avenue Landfill in Ostemo Township in
1979 and in the heart of Comstock Township
last year.

Then came the most serious “warning”
last month, when traces of a man-made
chemical were found in two active city water
wells for the first time in the history of the
Kalamazoo Utilities Department,

“Perhaps its a good thing,” said Utilities
Director David L. Wadsworth, “'It might give
us time to develop pratective systems.”

“So far | believe we've been fortunate,”
agreed James E. Akers, director of
environmental health for the Kalamazoo
County Health Department. But the ground-
water contamination problems that have
been discovered in recent years demonstrate
the need for "'closer control over what we
discharge into our water,” he said

“If we don't get a handle on it soon we
could be in trouble.”'

Studies by the U.S. Geological Survey
show that Kalamazoo County pumps more
groundwater than any other county in
Michigan — more than 25 billion gallons per
year, Wadsworth said,

Michigan itself uses more groundwater for
water supplies than 35 other states combin-
ed, reports the state’s Department of Natural
Resources (DNR).

“The entire county is dependent on its
groundwater supplies,”” Akers said. “We also
live in a chemical society. When you couple
a chemical society with a groundwater supp-
ly that often has very little protection, it
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points up the need for close cooperation bet-
ween government, industry and everyone
whao depends on it to carefully manage the
groundwater systemn, he said.

Southwest Michigan's groundwater
resources are highly vunerable, Wadsworth
said. Sandy soils combined with very shallow
aquifers makes our groundwater supplies
more accessible, but alse more sensitive to
impact from waste dumps, chemical spills
and discharges into surface water, he said.

The DNR has s far identified 24 former
landfills and dumps, B3 wastewater
discharge sites, 22 sewage disposal sites and
23 petroleum storage locations in Kalamazoo
County which could have an impact on
groundwater aquifers, Wadsworth said.

Already there have been nine groundwater
contamination problems confirmed in the
county, including chromium and copper
found in private water wells near Production
Plated Plastics Inc. in Richland, traces of
several chemicals found in wells near the
former KL Avenue Landfill and traces of
trichloroethene (TCE) in several wells in the
hieart of Comstock, he said.

What can be done 1o prevent further con-
tamination problems in the future?

The key, Wadsworth and Akers agree, is a
coordinated effort to manage and monitor
our vast groundwater supplies.

Currently, there is very litthe communica-
tion between local governments, state
government and industry when decisions are

made about discharging wastes or tapping
water supplies, they said,

After the city found traces of the chemical
tetrachloroethylene in two wells in its central
well field downtown last month, it was
decided that a committee should be
established to review future developments
that could affect the area's groundwater
system, they said.

Akers, Wadsworth and Dr. E. Safapour,
director of the Kalamazoo County Health
Department, met Friday morning to discuss
how the committee should be formed.

It was agreed that within two weeks,
between 30 and 50 local government and
industry leaders will be invited to a “brain-
storming’’ session on water management,
Satapour said. Then a committee will be

established that will at least review all

wastewater discharge permits that are issued
in the county, and perhaps coordinate a
county-wide water management and
monitoring program as well, he said.

"Kalamazoo County has the resources 1o
pravide all the water that's needed well into
the 21st Century — provided they do not
become contaminated,” Wadsworth said.
“A coordinated effort to manage and protect
those resources has been suggested for
years, but its not really been started yet.”

Mow, thanks to the “warmnings’’ provided
by recent comamination problems, the
efforts are finally getting off the ground, he
said.

CONTROLLING SUBMERGED AQUATIC
PLANT GROWTH IN SMALL LAKES AND
PONDS
By Dr. |. Peverly, Cornell University
Ithaca, N.Y,

Water milfoil (M. spicatum) is a very
troublesome submerged aquatic plant in the
Northeast and other parts of the country.
Control by various means has been tried but
most have faults. For instance, chemical her-
bicides are expensive and problems occur
subsequent to treatment, including oxygen
depletion in the water, effects on non-target
arganisms and algal blooms, Harvesting has
attributes, but regrowth is rapid, and initial
and operating costs are high,

The product AQUASHADE seems to offer
an alternative to the above, in that it was sup-
posed to only control plant. growth by
physically reducing their photosynthesis,
withaut quickly killing the plants and causing
an oxygen deficiency.

The above type of herbistatic control was
indeed observed in field trials at Cornell
University initiated in 1978 and continuing
through September 1979, AQUASHADE, a
combination of innocuous food dyes which
filter out the photosynthetically active light,
was applied at the recommended rate of
Ippm o two non-flowing ponds infested
with milfoil, and growth compared to a
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similar control pond. Eight weeks later, the
concentration had fallen to 0.5 ppm and an
additional Tppm was made. Stem elonga-
tion, dry weight and bulk sample dry weights
were measured as indicators of control, and

various water quality parameters were
monitored, including PH, alkalinity, oxygen
level, and chiorophyll for algae.

The results showed clearly that stem
welghts and growth were reduced by
AQUASHADE treatment. However, it was
the greater than 90% reduction in fotal stan-
ding crop in the treated ponds by the end of
1979 which showed the effectiveness of
AQUASHADE under field conditions for
controlling milfoil. This result was observed
with no appreciable increase in algae
growth, decrease in oxygen, or changes in
PH armd alkalinity, No effects on other
arganisms in the pond were observed, In ad-
dition, AQUASHADE remained in the water
column effectively,

Based on these results, AQUASHADE of-
fers a remarkable effective, simple, non-toxic
control program for milfoill and other
submerged aguatic plant problems in ponds
and small lakes, by not only controlling
growth, but also doing it with no ill effects on
the pond environment. It can be effective as
a growth inhibitor when used alone, or after
plant kill with herbicide to keep regrowth
down,
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Salmon Bonanza
in Grand River

Kalamazoo Gazatie Jan. 11, 1981

LANSING —Fishermen in the middle of Michigan won't have as
far to travel next fall when their angling targets are Salmon.

An anticipated 55,000 aor mare coho and chinook salmon will
make the trip up the Grand River from Lake Michigan to Lansing.

The Department of Natural Resources says construction of five fish
ladders between Grand Rapids and Lansing will be completed by
next September, just in time for the fish to make their spawning runs.

Large numbers of salmon — 650,000 chinook and 200,000 coho —
were planted by the DNR in the upper Grand River system begin-
ning in 1978. Some 225,000 steelhead (rainbow trout) were also
planted in that same Ingham-Eaton-Clinten tri-county area.

“Anadromous fish, such as salmon, go up river lo spawn,” ex-
plains Don Reynolds, DNR watershed management specialist. “We
should have some very good fishing the entire length of the Grand
River pext fall as far upstream as Lansing,”

Salmon runs generally start around the middle of September and
continue through October. Chinooks weighing about 15 pounds
and measuring 36 to 38 inches should be angling targets, while
cohos should weigh in at about eight pounds and be approximately
28 inches long.

Steethead approaching the same size as the coho should be run-
ning in October and November.

All fish must be caught legally, but the Grand is wadeable most of
its length so wading, bank fishing or from boats are opticns,

Snagging is presently allowed only in a small area below the dam
in Grand Rapids. However, the DNR is developing plans to prohibit
snagging there in 1982, No snagging will be allowed between Grand
Rapids and Lansing,

Saimon plantings in the Grand River began in 1969, but the fish
could move no further upstream than Grand Rapids because there
were no fish ladders beyond that point. The first fish ladder on the
river was completed in 1975,

The Grand River salmon plan cost $2.2 million and invelves the
construction of fish ladders — man-made devices to move fish over
dams, waterfalls and other barriers to high to jump — at five dams,
Lyons, Webber, Portland, Grand Ledge and Lansing,

Funding for the project comes from both the state and federal
governments. Half the cost comes from the federal Anadromous Fish
Conservation Program and half from the state's Fish and Game Pro-
tection Fund, which is supported by hunters and anglers license fee,

concenirations of alewife and
smell. [n fall, they schoo! naar
stream mouths, Record
catch: 30 ibs. Doz

salmon. Notable for is
persistent fighting on the line
Record calch 46ibs.. 1 oz

Fish ladders such as this are a boon fo anglers; fishermen from Grand
Rapids fo Lansing will benefit. Gareits photo by John Block

To Oquatic Weed Control

OQUATIC ENGINEERING INC.
680 Indianwood Road
Lake Orion Mi 48035
313-548 8340

cutters- harvesters
&
shore conveyors

we care about your lake
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THIS ONE
DIDN'T GET
AWAY.

In ponds, lakes, drainage ditches,
or waterways, water weeds can foul

you up,

ORTHO Diguat Water Weed Killer
controls an exceptionally broad
spectrum of water weeds, both loat-
ing and submerged vaneties,

Dhiguat won't leave binlogically
active residue in water or so01l. Clay
particles inactivate Diguat
oTl contact,

For further information, contact:
ORTHO
TR0 OLENTANGY RIVER ROAD
WORTHINGTON, OHIO 43085
PHONE: 1614 436-5811.

ML&SA NEWS...

{Continued From Page 13)

“Forward Planning Committee” to study
ways to improve the organization, services
and funding. One of the funding measures
may be a recommendation to assess in-
dividual members of each lake association
%1.00 per year for ML&SA membership. A
report of this committee will be ' made at the
1981 Annual Meeting.

1981 CONTRIBUTIONS TO MLASA
Christie Lake Assn. Van Buren Co..$ 30.00
Charles Schamanek
Portage & Base Lakes Assn.

Livingston Co

Joseph Hollander

Leo & Bernadine Bischoff..........
PO Assn. Lincoln Lake

Floyd & Geraldine Rorabacher
Land O’ Lakes Assn.

Kent & Montcalm Cos.....
James Gibney

Dennis Hansen

Lake Lapeer Assn

Charles A, Hansen.........
Fred & Dorothy Niebrugge
White Lake Citizens League
Oakland Co..civvvvivain
The Long Lake Assn

Grand Traverse Co...

COMING EVENTS

May 14 & 15 Natural Resources Commision,
Lansing.

May 16 Region |l Spring Meeting will be
held at Blue Lake Township Hall, Kalkaska
County. Dr. Cliff Humphrys will speak on the
topic, “Lake Management-Update.” Reg-
istration will begin at 9:30 and the program
at 10:00.

June 11 & 12 Natural Resources Commis-
sion, Muskegon,

july 9 & 12 Natural Resources Commission,
Alpena,

August 13 & 14 Natural Resources Commis
sion, Sault Ste. Marie.

Sept. 25, 26 & 27 MICHIGAN LAKE &
STREAM ASSOCIATIONS ANNUAL
MEETING. The meeting will return to Hiltoen
Shanty Creek instead of to Caberfae at Cad-
dillac as announced in the February
Riparian. The theme for the meeting will be
CLEAN WATER FOR THE 80's. Dr. Straw’s
knowledge of hydrogeology and his current
research of aguafiers and groundwater
resources of Michigan make him a logical
person o speak on the conference theme.

Lake Surveys

AQUATIC NUISANCE PLANT
CONTROL, INC.

Lakes & Ponds Chemically Treated

Environmental Impact Studies
Chemical Sales

Aguashade Distributors
Pennwalt Distributors

Cutrine Distributors

Deal with Michigan’s oldest and
most experienced company

We Deliver
Special Prices To Lake Associations

Phone: (313) 724-6000
7329 Church Road
Imlay City, Michigan 48444

DIQUAT
WATER WEED KILLER

By Ot Fimlh, ol Rl AR QLGN -« REG A0l DA & F M (8T
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14 THINGS YOU CAN DO
TO KEEP YOUR LAKE CLEANER!

The following information from the
Southwestern Michigan Regional Planning
Commission was included in the April
MNewsletter to Members of the Birch Lake
Association, Yandalia, Michigan.

1. Maintain a zone of natural vegetation
between your lake and lawn, If you wish to
plant a buffer strip, some trees worth con-
sidering are tamarack, red cedar, black
willow, red oak, white oak, sugar maple,
black ash, and balsam popular. A buffer strip
can help stabilize the shoreline and prevent
runoff. Deeply rooted plants can take up
nutrients from the soil, instead of allowing
them to soak into the lake water.

2. If you are planting a lawn, plant fescue
rather than bluegrass. The annual nitrogen
requirement of fescue is about 2 |bhs. per
1000 square feet, while bluegrass needs 4 to
7 Ibs, per 1000 square feet.

3. Use the smallest possible amount (this
may be none at all) of nitrogen fertilizer 1o
maintain a good grass cover. Fertilize with
nitrogen in the spring using a small amount
of soluble form of nitrogen. The principle is

Advertising
Rates

BLACK /WHITE
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Sexond snd Thirg Cover
posltions mo  axire  chargs,
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3000 |ake sng sirsam wsber
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to have the grass use the nitrogen so it will re-
main vigorous and minimize the amount of
undissolved fertilizer on the lawn surface
capable of washing into the lake. If the lawn
is not growing well, apply a small amount of
nitragen i early summer.

4, Do net use fertilizer containing
phosphorus or potash unless a soil test in-
dicates the need for these nutrients and the
lawn is not growing well. In most cases no
phosphorus 1s needed on lawns.

5. Water sparingly, especially on sandy soils,
to reduce the possibility of leaching nitrogen
and other nutrients as the water mioves
through the soil toward the lake,

6. Avoid tertilizer-weedkiller mixtures. Use
weedkillers only if weeds become & serious
problem. If weeds are treated, apply the
weedkiller in the fall. This will minimize
runoff and reduce the chance of injury to
trees and shrubs.

7. On lightly fertilized lawns thatch will pro-
bably not need to be raked. it will decom-
pose and provide part of the nutrients need-
ed by the lawn,

8. Rake leaves in the fall. This will keep
them from “shading’’ the lawn and from fall-
ing into the water where they will ad to the
nutrient load.

9. Do not cut the lawn too close. Cutting
height should be 2 to 214" so an adequate
green area remains on the turf.

10. Don't park your car on the [awn.

11. Don't burn leaves in the gutter. Collect
any leaves that fall and use them for compost
or mulch.,

12. Dog droppings are high in phosphorus,
so don't “walk”™ your dog along the curb. If
there is no large area where dog droppings
won't be a nuisance, collect the droppings
and bury them, compost them or flush them
down the toilet. Your neighbor and the lake
will appreciate it.

13. Do not clean driveways and sidewalks
by hosing the dirt into the street, but sweep it
onto your lawn, or collect the dint for
disposal elsewhere,

14, Keep yvour gutters clean and, if possible,
dispose of the water on your property so it
can soak into the ground.

INLAND WATER QUALITY CONTROL
“ ake Restoration Consultant”™

& Commmon Sense Solutions to lake polution,

& Complete analysis of the physical, chemical & bivlogical
characteriathcs of the lake & its waterched,

& Define the wyrces & causes of lake .

@ fecommend cost-cifective managemient oplions,

RR. 1 Bow T60®Gobles, Mich, 49055 ®6T6I8-2750
117 Josephine ®Flhnl, ‘Mich. 830398 373/733-029%

Heavy Weed
Growth Ahead...
sl

[
Water Behing

That’s how it is when
the HARVESTER makes
its pass

You are looking at the mast positive,
most economical, cleanast method
of aquatic weed control yet devised.
Strong statement? We believe we
can back it up.

POSITIVE — No need to wait days,
or even hours to assess results. The
HARVESTER reaches down, cuts
and removes weeds right now —
surely and efficiently as a combine
gathers grain.

ECONOMICAL — Independent
studies show that when it comes to
the bottom line, you can't beat
aguatic weed harvesting in the cost
of work compieted. Studies are
avaitable on request.

CLEAN — If water is clean enough
for swimming before the
HARVESTER makes its pass, it's
clean enough for swimming in its
wake,

LET US TELL YOU MORE — This
HARVESTER is just one of many
machines and systems pioneered by
AQUAMARINE for effective
waterweed control. Our 12-year track
record shows every piece of
equipment still in service. Let us help
you select or design a system for you.

] ik ﬂF-

AN F o ]1 ;”r. A 4 A
reooar Y N
Agquamarine Corporation, Dept. MR

225 Grand Ave., Waukesha, W] 53186
4145470211
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...everyone’s

attention with

a Michigan
Riparian Adj

Bay City, Minhiun 48706
(517) 686-3100

AQUATIC BIOLOGISTS
CIVIL ENGINEERS ® LAND SURVEYQRS

COMPLETE LIMNOLOGICAL SERVICES

Water Quality Analysis

Nutrient Budget Determinations
Weed Control

Lake Renovation

Funding Assistance

Erasion Control

A MEMBER OF WADE-TRIM ENVIRONMENTAL GROUP

Inland Lake Evaluation?

No one has more
experience than ERG.

Environmental Research Group has completed more
inland lake evaluation projects than any other company in
the Great Lakes states. Here's why:

B A large, highly trained field crew of aquatic
biologists and environmental evaluation specialists.

B Fully-accredited, fully-equipped laboratory
facilities.

B Complete-spectrum services ranging from chemical
analysis to project design.

B Long-standing credibility with the EPA and other
regulatory agencies.

B Effective grantsmanship: ERG has been awarded
314 federal and state grants.

cr

FREE BROCHURE

To get your free copy of
our Inland Lake Evaluation
Services brochureg,

citll or wrile:

" ENVIRONMENTAL
RESEARCH GROUP. INC.

117 M. First Street

Ann Arbor, M1 48104, 313/662-3104

Shingle Creek...

(Continued From Page T)

Enviranmentalists point to nearby  Lake
Apopka in warning.

The 51.000-acre lake once proclaimed
“Bass Fishing Capital of the World™ is now
tainted by years of mucky farm runof,
sewage treatment discharge and citrus pro-
cessing wastes., Lake Toho 15 27 percent
smaller than Lake Apopka in surface acreage,
but receives twice the amount of
phosphorous.

As long ago as 1969, the Florida Pollution
Control Commission ordered the Orange
County Commission to cease pollution
of Shingle Creek.

The U5, Emvironmental Protection Agency
stepped in with a 1977 order banning
discharges by county sewage plants into sur-
face walers,

But negotiations fed to an eventual agree-
ment thal gave Orange County uniil 1984 10
reduce the level of phosphorous and until
1988 to stop discharges into Shingle Creek,

The agreement cleared the wayv for con.
struction of a new Western Electric Co. plant
and revival of other building projects stymied
until then by the state-ordered sewer hookup
moraloriarm.

“Everything was tried and nothing suc-
ceeded,” Rogers complained. "It was a mat-
ter of governments backing down and allow-
ing a county to continue to break the law po-
ing into a second decade.”

In 1971, the Flonda Game and Freshwater
Commission “drew down' Lake Toho,
lowering the water level to expose the lake
bottom to air and sunlight. The process dries
up and oxidizes bottoam mud and re-

establishes natural vegetation, said biologist
Ann Arbar» ChicagosCleveland = Minreapolis-31. Paul*San Froncisco ‘ Vince Williams,

- Toho's fish population doubled by 1974,
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BDNTRM}T HARVESTING

THE ECOLOGICALLY AND ECONOMICALLY
SAFE WAY OF CONTROLLING WEED GROWTH

2985 Orchard Lake Road
Keego Harbor, Michigan 48033
Phone: {313) 681-8813

NEW EASY LIFT ALUMINUM

BOAT HOISTS
from 600 to 5000 Ibe. Litting Capacity!

New Pontoon Boat Lift .
Aluminum Porl-0.-Eze Docks j?

LB
Rafts »

Dayton Fioal Drums L ,-"'-,J;I:Ll.“"k f
.w:\--rl v pre F ’ﬁlr!l
s
MICHIGAN DOCKS, INC.
1220 W. SANILAC RD.,
CARO, MICH. 48723
{517) 673-2109

Inland Lake Weed Harvesting Co.

Pollution mandated a second drawdown
in 1979, and the fish population s still work-
ing to come back.

But Williams said the process is a treat-
ment, not a cure.

"We are at the poimt where we would
have to draw down so frequently the fish
population would have no chance to come
back. The possibility of a massive fish kill
during drawdown is now very real, The lake
might never recover at all. So we've decided
not to chance it again unless the water quali-
ty is improved,

“If it isn't, the lake has 10 years at most
and then it's not goeing 1o be worth anything
for fishing,”

Jim Swan, a Toho fishing guide, has taken
the lead among local residents battling to
preserve their fishing paradise.

In 1978, when lakeside property owners
filed for permits to dredge channels into
deep water, for boat usage, Swan fired off let-
ters tothe Army Corps of Engineers and took
out newspaper ads. His customers and con-

KILL LAKE WEEDS
Proven Aquacide pellets destroy unwanted underwater weeds.

Spread marble sized pellets like
grass seed. Effectively kilis weeds at
any depth

Registered with Federal Environ-
mental Protection Agency.

Lzed and tested by many State con
sarvalion departments.

10 ib. can. {Treats 4 000 s, frof lake botiom) $29.95 in:
gludes defivery. (50 b, carton, $109.95 includes Delivery)

AQUACIDE CO.
308 Prince St., Dept. MP, St. Paul, MN 55101

cerned residents began a letter-writing cam-
paign.

The Corps denied the permits,

Now: Swan's: group, Save Our Lakes Inc.,
wants to save Shingle Creek,

“We've learried a lesson, Only when the
people acquire knowledge and get involved
will the governmemt respond,” he said.
"These are issues | don't think the politicians
have a right to decide.

Does Michigan have a “‘growth al any cost”
malaise?

FISH for STOCKING

FARM PONDSHFISHING CLUBS ¢
% LAKE OWNERS ASSOC.

P TROUT, BASS, PIKE, WALLEVES, CATFISH,~
PAN F*SH HIHN@W& fﬂf fﬂﬁi ﬂlﬂ ql’m

FEATURING HYBRID BLUGILLS

Figh may be picked up In small quuntities of we delbvsr by trich,

BOWERMAN FISH FARMS

_Fish Consultants
1442 N. Summers Rd., imlay City, Michigsn 48444

11 Miles Essl of Lapasr on W21, 1% Milss- North on Sumimeis Haxd

PHONE: 313-724:2185
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WHERE THESE
WEEDS ARE GOING

Does your weed control program fertilize someone’s
garden or does it continue to fertilize your lake bot-
tom?

MANEY’S AQUATIC
WEED HARVESTING
CORP.

115th Ave., Evart M| 49631
616/734-2770

NEW CONCEPT
AQUASHADE FILTERS
SUNLIGHT

controlling aquatic plant growth
Also Turns Pond a Natural Blue.
Simple and Proven.
Harmless to Fish, Wildlife,
Livestock, and Humans.

AQUASMHADE ket

Dealer requests welcome
write:

P.O. Box 198
Eldred, N.Y. 12732
(914) 557-8077

P.5. May be applied before or after an herbicide treat-
ment, for a continuing control.

THE MICHIGAN
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11262 OAK AVENUE
THREE RIVERS, MICHIGAN 48083

2nd Class postage paid at Kalamazoo,
Michigan and additional mailing offices.
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A CLEAN LAKE
IS AHEALTHY LAKE

Unchecked water weeds and
algae can reduce swimming
enjoyment, tangle fishing lines and
outboard motors, and could create
an imbalance in fish populations in
your lake or pond,
Rose Aquatic Service can help control
the spread of water weeds and algae
making your lake cleaner, healthier and
more enjoyable for summer’s activities.
Rose Aquatic Service - an intelligent part of
a complete lake management program. Call
today for a free survey and estimate.

(313) 588-7005

ROSE.

. AQUATIC SERVICE :

“Wis prorectio™
ROSE AQUATIC SERVICE

A division ol Rose Exterminator Co
1130 Livernois, Box 1402
Tray. Michigan 48099
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