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ABSTRACT

This report summarizes efforts in 1979-80 to define the nature and origin
of the problems associated with sawdust and other wood waste déposits which
blanket Lake Michigan beaches near Manistique, Michigan. This survey is viewed
48 a necessary preliminary to any future efforts to facilitate a permanent
solution to these problems.

The study included interviews with interested citizens, beach observations,
collection of wind data for the study area, and most importantly, a SCUBA diving
survey of the lake and river bottom in the study area.

OQur results show no significant sawdust deposits in waters away from the
Manistique River mouth, The urea from Dutch Johns Point westward to Wiggins
Point was surveyed. This Indicated that if the river and the littoral areas
near the river mouth can be freed of wood waste deposits, and {f future
additions of wood wastes are prevented, the sawdust problem near Manistique

could be solved.
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BACKGROUND AND OBJECTIVES

Due to past lumber milling and logging operations and recent deposition of
dredge spoils from the harbor at Manistique, Michigan, the waters of Lake
Michigan near Manistique have contained large accumulations of sawdust, wood
chips, and other forms of wood wastes.

These wood wastes have resulted in extensive deposits of sawdust and wood
chips on the beaches near Manistique, creating esthetic problems which have been
viewed as a significant detriment to the tourist industry in the area.

The objectives of this project were threefold. First, to determine the
location and extent of sedimented wood waste deposits on the bottom of Lake
Michigan near Manistique. Second, to develop a body of information related to
prevailing winds and resulting water movements in the area which would enable
prediction of the movement of these wood waste deposits. Finally, the project
sought to assemble historical and geographical information about the nature and

extent of the beach deposits.

HISTORICAL INTRODUCTION

It wags the beginning of the 1850s, in Michigan's Upper Peninsula, when
Thompson and Manistique - then just overgrown lumber camps - began fo capitalize
on the abundant white pine in the region, Their prime locations near the mouth
of the Manistique River at Lake Michigan made processing and transportation of
the lumber quite feasible. Logs as large as seven feet in diameter could be
seen floating in the river., After the huge logs were sawn into lumber,

schooners were loaded for markets in Chicage, New York, and France.



Peak lumbering years for white pine were between 1863 and 1912, During
these years, five large lumber millg operated in the Manistique area. The Delta
Lumber Company operated at Thompson. The Hali and Buell Lumber Company at
Southtown, just east of Manistique, operated during the 188Cs and 1890s.! From
1863 unri] 1871, the Chicago Lumber Company, located in Manistique, had an
average yearly output of 70 million board feet,l

In 1871, the Weston Lumber Company was organized. It bought the Chicago
Mill and opened two additiona] ®ills near Manistique. The three mills were in
use until 1912 when they were purchased by the Consolidated Lumber Company.

Most of the white plne wag cyt by 1915 when the Consolidated Corporation was
sold to Stearns and Culver. They operated a hemlock and hardwood industry until
1922 when the Stack Lumber Company took over, By 1926 most lumbering had
ceaned,

From 1863 1¢ 1912, while the white pine lumbering was at irg peak, five

large mills Operated In the Manistique area, creating jobs, good times, and

legends; but

the Chicago mil] alone, and ap estimated 3.6 billion board feet were oyt by the

three Weston millg during their 40 Years of operation,l Therefore, over

4 billion board feet of lumber WEre cut by three of the five large mills

Iy 5. Crowe. 1977, Inside an era 1ip the Manistique,
Senger Publishing Company, Hanistique, MI
Based on ¢stimates f
Personnel .,

Michigan region.,

tom conversationg with Marquette Timber Company



between 1863 and 1912, Using the above information, we camn calculate that this
sawing produced approximately 5.1 million tons of sawdust. This figure does not
include waste from the Delta Mill in Thompson, the Socuthtown MHill owned by Hall
and Buell, or small operations along the Manistique River and its tributaries.

Gemeral milling practice was to discharge unwanted sawdust into the
Manistique River or transport it on barges and dump it im Lake Michigan (Crowe,
op., cit. p. 2). There is spaculation that not all of the sawdust was Jdumped
into water. Some may have been used for heating the mills or other buildings;
however, slabs and bark were usually the main source of fuel. Slabs were also
used for dock construction., It has been mentioned that sawdust was also burned,
not for heat, but as a means of disposal. Scrap burners, however, were not in
use until after 1910.3 By chis time, white pine lumbering had been underway for
47 years. Another estimation is that 3% of all sawdust produced betwean 1363
and approximately 1920 was burned.® This leaves almost 5 million tons for the
water around Manistique. The dispesal of sawdust on land during the peak years
is undocumented, but the lack of large piles of sawdust in the area indicates
that land disposal was relatively unimportant.

Besides the discharge of sawdust and wood debris by lumber miils and
logiing operations of the White Pine era, another poussible scurce aof wood wastes
in the Manistique River to be considered was the Manistigue Pulp and Paper
Company, which originated in 1918.

The Manistique Harbor and the Manistique River mouth were dredged
periodically through the years to allow for vessel traffic. Records of dredging

aoperations by the U.S. Army Corps of Engineers show activities berween July,

3 Les Boucher, Manistigue, MI, personal communication December 5, 1975.
4 Worman Wood, Manistigue, MI, personal communication December &, 1979.
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1941, and November, 1967 (Table 1). Their log sheets give the percentages of
rock, sand, clay, and sawdust removed. Table | lists the cublc vards and
calculated tons of sawdust, slabs, and wood chips that were dredged from the
harbor. The number of cubic yards of sawdust was obtaiped by multiplying the
total cubic yards of dredged spoils by that percent known to be wood debris.
The estimated number of tons of sawdust was calculated by multiplying the cublc
yards of sawdust by the weight of wet sawdust and wood chip debris per cubic
yard. A total of 66,751 cubic yards, or 47,000 tons of sawdust and wood waite,
was dumped in Lake Michigan between July, 1941, and November, 1967,

The 47,000 tons of sawdustr and wood waste were dumped in a stretch of Lake

Michigan water located south 27° gast from the eastern breakwater light {see

TABLE 1. Record of dredging operations of the U.5.

Army Corps of Engineers
between July, 1941, and Hovember, 1967,

Cubic Yards of Sawdust

Date (Mo & Yt) Wood Debris
July 1941 4,772
August 194] 15,108
July 1954 14,933
August 1954 13,312
August 1962 3, a2s
November 1963 4,320
November 1964 1,818
July ~ November 1965 9,462
November 3967 0
Total ;;:;;:*

* 66,751 cubic yards x 7.0 x 10-1 tons/cubic yard = 47 000 tong



Figure 1). Dumping in large quantities occurred 2 3/4 miles out in an area
approximately 1,000 feet on side. Other dumpings occurred 1 1/2 and 2 1/2 miles

out into the lake.

NATURE AND EXTENT OF RECENT BEACH DEPOSITS

To become familiar with the sawdust problem in Manistique, and as a wmeans
of becoming known in the area, radio announcements were made; newspaper articles
were published stating achievements, setbacks, and tentative results; and
interviews with residents were conducted both personally and through survey
forms. Citizens interviewed included fishermen, real estate owmers, bankers, an
airplane pilot, and shoreline home owners (see Appendix A).

As a result of these interviews, a general body of information about the
sawdust problem was formed. Feelings are that the sawdust and wood debris are
an eyasore on beaches; however, the problem has not changed nuch through the
years. Accumulations were evident on beaches and suspended in the lake as early
as the 1390s. During the fall and early winter seasous, large quantities are
said to build up. The sawdust may lie suspended in the water 50 to 100 faet
from shore, or it may accumulate on land back as far as 30 feet from the water
line and may be 1-2 feet thick.

A gencral theory put forth by local residents is that a circular, clockwisc
(west to east), longshore current moves sawdust along the shoreline, causing omne
area to be free of build-up ome day and full of material the next. Weather
conditions also affect movement. Residents feel that stronmg, southerly winds
bring the sawdust in and that northerly (offshore) winds push the sawdust out.

Large quantities accumulate on beaches within the city. Pockets of sawdust have
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been seen regularly in the corners where the eastern and western breakwaters
neet the shoreline. These corners are located out of the harbor (Figure 13.
They collect the sawdust when waves sweep in toward shore. Sawdust, wood chips,
and slabs have been observed as far east as Dutch Johns Peint and as far
southwest as Wiggins Point (Figure 2).

Cur observations of the shoreline were made on an irregular basis from
September 7, 1979, to June 26, 1980, Information drawn from resident interviews
was compared with actual observaticns made by walking the shereline, photography
from & low—flying aircraft, or observing from a boat. The results have been
recorded on three maps, one each for fall 1979, winter-spring 1980, and summer
1980 (see Figures 2, 3, and 4). The maps have been drawn to show common areas
of accumulaticn during the three seagons. Each map repregents a period of time
because day-to-day sawdust movements could not be shown. The periods are:
September through December, 1%79, January through April, 1980, and May and June,
1980, The survey was made of the shoreline between Wiggins Point and Dutch
Johns Point. Only sawdust accumulations that are 2 inches thick or greater are
indicated with shaded areas on the three maps. Because of the map scales,
accumuplations within 20 feet of one another are shaded as cne.

Pictures taken from a low-flying aircraft in January and April, 1380, were
used to pinpoint wood waste accumulation. These are shown in Figure 3. Copies
of color slides showing portions of the shoreline during these periods are
availeble from the authors on request. During these overflights, attemprs were
also made to use color filtration and filter selection to achieve maximum water
penetration to reveal underwater wood-waste deposits near shore. A yellow-
colored filter and a Kodak E~4 process (Ektachrome) professional film seemed to

produce results which show promise.
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When the sawdust accumulations of each season are compared, one concludes
that there are five areas that consistently have deposits from September through
June. The mouths of Thompson Creek, Scuthtown Creek, and Orr Creek are major
collecting areas for wood debris. Immediately east and west of Manistique
Harbor are two other prime locations. The locations of these five areas compare
well with those mentioned by Manistique residents.

The site of highest concentration is located immediately west of Manistique
Harbor. Here, the breakwater and shoreline create a funneling effect by
catching waves and channeling suspended wood debris into the corner formed by
the shoreline and breakwater. Quantities 2 feet thick that spread 25-30 yards
up from the waterline were observed during the fall months. The mouths of
Thompson, Southtown, and Orr creeks are often altered by sawdust mounds. The
opening of Southtown Creek inte Lake Michigan has been observed 40 yards west of
its usual location, quite likely due to accumulation of the waste material.

The largest accumulaticns of sawdust waste occur during the fall months
because of the strong, predominantly southerly winds which prevail during the
late summer and fall. Suspended wood waste in the Manistigue River plume and
near-shore waters is, therefore, pushed directly into the shore locations that
are mentioned above. Beach deposits that have become resuspended are also
pushed into these locations. Manistique receives extreme wave action because of
its location on the northern shore qf Lake Michigan. Strong southerly late
summer and fall winds increase the likelihood of sawdust and wood chips being

waghed ashore on the Manistique shoreline.

il



WEATHER AND CURRENT INFORMATION

Wind data for recent years were compiled from these sources:

a) The Haﬁiatique Alcpott: Weekly wind speed and direction information
from December, 1978, through December, 1979,

b) 1Inland Lime and Stome Company: Wind direction only, from April through
October, 1978.

¢) Our observations: Wind direction and estimated speeds, October-

Rovember, 1979, and June, 1980,

The wind directions can be summarized as follows:

April, 1978 - Almost all winds had a northerly component. Only 1 day with
southerly winds wag recorded. Average wind direction, 0°, N,

May, 1978 - Again, most winds were northerly, with a larger than usual
number of observations (10) with easterly (NE, E, or SE) winds. Average
direction, 40°, NE.

June, 1978 - Winds were highly variable, with 11 wind observations from the
N to E (0° to 90°) quadrant, 2 from the E to § (91° to 180°) quadrant,

6 from the S to W (181° to 270°) quadrant, and 8 from the W to N (271° to
359°) quadrant. Average direction, NNW, 350°.

July, 1978 - 0° = 90° 9 observations

91° - 180° 3 observations

181° - 270° 10 observations

271° - 359° 5 observations

Average directlion, 170°, SSE

12



August, 1978 - 0° - 9Q° 4 ghservations
91° - 180° 5 observations

181° - 270° 8 observations

)

271" 359° 5 observations
Average direction, 225°, SW

September, 1978 - 0° - 90° 8 observations

9]1° 180° 5 observations

181° - 270° 8 observations

271% ~ 359 5 cobservations
Average direction, 180°, S
October, 1978 - 0° - 90° 5 observations

91° - 180° 4 observations
181° - 270° 12 observations
271° - 339° 5 cbservations
Average direction, 245°, WSW

January, 1979 - 5 observations, all from 300° - 350°, average directien,

330", NNW, average speed, & knots.

February, 1979 - 7 observations, all had northerly component, average

direction, 25%, NNE, average speed, 7 knots.

March, 1979 - 4 observations, all had northerly component, average
direction, 290°, ENE, average speed, 5 knots.

April, 1979 - 1 observation, 80°, 8 knots.

May, 1979 - 1 observatiom, 350°, 8 knots.

June, 1979 -~ 2 observations, 270° and 350°, average speed, 7 knots.

July, 1979 ~ 2 chservations, 140° and 340°, average speed, 11 knots.

13



August, 1979 - 4 observations, average direction 270°, W, average speed,
10 knots.

September, 1979 - | observation, 140°, 13 knots.

October, 1979 - 9 observations, all but 2 had a western component., Average
direction, 280°, WNW, average speed, 10 knots.

November, 1979 - 6 observations, all but one between 165° and 280°, average

direction, 215°, average speed, 12 knots.

December, 1979 - 2 observations, 30° and 240°. Average speed, 15 knots.

June, 1980 - 16 observations. Winds were strong and variable during the
first half of the month, but northerly directions were predominant.

The last half of the month showed reduced wind speeds, with all winds from

southerly directiouns.

In summary, these observations gshowed winds predominantly from northerly
directions during the winter and spring months, with southerly winds predominant
in the summer and fall months. In general, as expected, southwesterly winds
were predominant in these warmer months.

Older weather data, for the period 1921 to 1933 inclusive, were obtained
from the U.S. Army Corps of Engineers for Escanaba, Michigan, which is about 60
miles west of Manistique. They are summarized by average duration and velocity
for elght directions in Table 2,

These data clearly show that northerly winds tended to be stronger in this
area and that winds with a westerly component were predominant. This is
consistent with our more recent wind data,

The questions of the predominant lake currents in the Manistique area and

the effects of winds on changes in these currents are pertinent te our
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TABLE 2. Average winds at Escanaba, Michigan, 1927-1933.

Direction Average Duration Average Velocity

(% of winds) (mph)
N 18% 11.9
RE 10% 10.4
E 4% 8.1
SE 4% 7.9
S 23% 9.2
SW 14% g.1
W 9% 7.5
NW 18.7% 1G.1

investigation of possible movements of wood waste deposits by water currenis.
Intervicws with Manistigue area residents indicate a predominance of west to
east (clockwise) longshore currents in the area. Our limited observations in
September-December, 1979, and June, 1980, support this contention. The
Manistique River plume, which is gemerally quite visible, curves to the east as
it enters Lake Michigan. However, there are exceptions to this. During one
period of strong south to southeast winds, in the spring of 1980, the plume
curved sharply to the west at the end of the breakwater, and was visible for
about one—half mile west of the river mouth.

As will become obvious in later sections of this report, the need for
extensive current data is obviated to a great extent by the observed
distributions in wood~waste deposits. For this reason, in part, we did not

conduct drift bottle studies of curremts. Other reasons included severe tise

15



constraints imposed by boat problems and our cobservations of the variability in
the longshore curtents revealed by the river plume.

However, should future workers find a need for more detailed current data,
we suggest that the current modeling computer program (Appendix B) developed by
Dr. Guy A. Meadows of the University of Michigan's Department of Atmospheric and

Oceanic Science be explored.

SCUBA SURVEY RESULTS

Our program of SCUBA investigation of the bottom of Lake Michigan, near
Manistique, was somewhat limited compared to our original plan. This was caused
by extreme weather conditions during much of the fall of 1979 and by weather and
boat problems 1n the spring of 1980. Nevertheless, our survey was extensive and
the overwhelming feature of our observations is the lack of any evidence of wood
waste deposits outside of the shallow waters very close to the mouth of the Man-—
lstique River and in the river itself. Our observations are summarized below,

Six fall survey dives were made in 1979, Only three of these dives
extended out of Manistique Harbor. Every survey within the harbor found sawdust
(Figure 5). The dives indicate that large concentrations of sawdust cover
approximately 75 to 80% of the harbor bottom. Sawduat was found close to shore,
along the two breakwaters, and within the barbor channel. We have made a
conservative estimate of the sawdust thickness to be 3 feet. Only sawdust was
observed in the harbor; no slabs or large logs were seen. Harbor channel
concentrations indicate that the sawdust is either moving down the river or it
is washing in from peripheral areas of the harbor.

Two survey dives were also completed around Stoney Point, located west of

131
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the Manistique Harbor. This area was clear; only limestone and sand were
ohserved.

May and June dives were more extensive, covering an area west as far as
Wigpgins Point and east to Dutch Johns Point. Twenty-six dives were made. Large
éreas of the Lake Michigan bottom were observed by towing two SCUBA divers by
boat. The dive locations iacluded the most likely collectors of wood waste:
distinct drop-offs and holes. The entire length of shorelinme from Wiggins Point
to Dutch Johns Point was ohserved at average depths from 10 to 30 feet
(Figure 5). Dives were also made at the mouths of Thompsan, Southtown, and Orr
creeks. Additional surveys to a depth of 110 feet were made as far as 10 miles
from Manistique Harbor, The Wizgins Point Shoal area, the U.S. Army Corps of
Engineers' dredged spoils dunp site, and sections located around the harbor
@outh were of major interest. One dive was made in the eastern channel of the
Manistique River, beginning at a polnt 1,500 feet from the mouth of the river
and covering a 600 feet section doumstream to a point opposite the commercial
fisheries.

No sawdust was observed in Lake Michigan beyond 1 aiie from Manistigue
Harbor, Figure 5 shows all sawdust observed during SCUBA surveys. Surveys
found that only the harbor mouth and to 1,000 feet west of the harbor contained
any sawdust concentrations. Sawdust in these areas was up to 2 feet deep in
small patches. The Manist{que River dive, from the eastern channel to the
commercial fisheries, showed logs, wood chips, and sawdust in slow water areas.
All other areas contained .imestone rock slabs, boulders, clay, sand, and large
concentrations of silt,

Wiggins Point Shoal has a varied topography and was thought to be a likely

location for sawdust deposits; however, no sawdust was located. fThe U,S. Army

18



Corps of Engineers' dredged spoils dump site and a straight line transect from
the site to the harbor (S 27°E bearing) was observed. Only sites of dredged
rocks were seen; no sawdust or wood debris were observed. OQne dive made
approximately 5 miles south (s 27°E) from the harbor in 110 feet of water showed
ne sawdust, slabs, or other wood debris. An important feature of the lake
bottom at this depth is the presence of ripples, 4-5 inches deep and spaced 2-
2.5 feet apart, in the sand. The presence of ripples at 110 feet indicates that
the Lake Michigan bottom in the Manistique area is a high-energy environment.
Because of this energy and the fact that the topography is basically flat, the
lack of sawdust in these areas is not surprising. Figure 6 shows the depths of

the water around Manistique.

CONCLUSIONS AND RECOMMENDATIONS

The inescapable conclusion of our SCUBA study is that there is little or mo
evidence to support the notion that a large body of sedimented wood waste
products exists in the waters surrounding Manistique. 7This means either that
the deposits which litter the beaches originate from some faraway location on
the Lake Michigan bottom or that they are the result of deposition, washout and
re-suspeansion, and re-deposition of near-shore accumulatioms. The latter seems
to us to be the more likely explanation, since the wind and weather patteras in
the area indicate that material near the shore would wost likely be held in the
nearshore zone by wind and wave action.

The extremely thick layers of wood-wastes in the Manistique River and
harbor iandicate that this continues to be a major source of wood-wastes added to

the lake. The majority of the sawdust in the river is probably old. 1If these

i9
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conclusions represent the situation correctly, as we feel they do, then the
implications for any attempted long-term soclution to the problem are relatively
straightforward.

If the existing bottom deposits of sawdust and wood wastes in the river and
around its mouth can be removed, future additions of sawdust to the lake will be
minimal. Annual early spring or late fall cleanups of deposits along the
shoreline near Manistique for the next few years would remove most of the
remaining wood-waste accumulations.

This dredging and shoreline cleanup would, of course, be an undertaking of
considerable effort and expense, but our study reveals that the problem appears

to be localized in the river and in the area around its mouth.

21
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APPENDIX A

Citizens Who Responded to Interviews, and Sample Questionnaire

and Mre. Vern Bernard, mandgers, Schoolecraft County Alrport

Les Beuschor, local citizen

Casey, local commercial fisherman

Leif Christensen, Plant Manager, Manistique Pulp and Paper Compény

Loyd Christensen, driftwood collector and glft shop owner,

George Danko, County Commissioner, Schoalcraft County
and Mrs. Joseph A. DeWinter, shoreline residents
Al Hepker, county extension agent

Ron Howell, City Manager, Manistique

Oscar Jasmin, local citizen

Robert Kmoph, real estate owmer

Barl H. LeBrasseur, Manistique resident historian
Fred Lesica, local citizen

Ada Livermore, local citizen

Mike Lyundberg, local citizen

Helen McNally, local citizen

Mayor Mary Moffat, Mayor, Manistique

Mr.

and Mrs, Muligan, shoreline residents

Mrs. Hasell Osterhout, Thompson resident historian

Mx .,
Mr.
Mc.
Mr.
Mr.

Keith Perry, local fisherman

and Mrs. Paul Sablak, shoreline residents
Clarence Sellman, local commercial fisherman
St. Pierre, local citizen

and Mrs. Tyler, shoreline residents

Mrs. Sherry Varaum, shoreiine resident

Mr.
Mr.
Mr.
Mr.

Henry Weber, local citizen

and Mrs. John Weiss, Thompson Trailer Park owners

Manistigue

Ralph Williams, past owner of the Breakers Motel, Manistique

Normal Wood, local citizen
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APPENDIX A

Sawdust Research Survey for Manistique and Schoolcraft County Residents

With the help of the Michigan Sea Grant Program, Northern Michigan University,
Schoolcraft County, and the City of Manistique, research is being conducted
concerning sawdust build-up along near shore areas in Manistique. Thils survey
has been devised to determine sawdust location and extent along the Lake
Michigan beaches. We hope, with your help, to bhetter understand the sawdust
problem., If you have any questions, or wish to help us in our project in any
way, please write ot call.

Thank you very much for your time and support.

Sincerely,

Stephen Wissler

Research Associate

Chemistry Department 1-227-2911
Northern Michigan University
Marquette, MI 498553

1. How long do you think the dust has been present?
2, At what times during the year does sawdust build up?

3. Where does it build up?

4. How much builds up? Please give rough dimensions of sawdust deposits.

5. Does the sawdust come and ga?
6. Are weather conditions involved with the sawdust mavement?

7. Do you have any suggestions concerning the sawdust problem in Manistique?
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