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ENVIRONMENTAL ASSESSMENT REPORT

OPERATION AND MAINTENANCE ACTIVITIES
GRAND TRAVERSE BAY HARBOR
HOUGHTON COUNTY, MICHIGAN

LAKE SUPERIOR

INTRODUCTION

The purpose of this study is to assess the environmental effects
associated with the St. Paul District, Corps of Engineers harbor
operation and maintenance activities at Grand Traverse Bay Harbor.
This assessment has been drawn in part from an environmental report
prepared by National Biocentric, Inc. and a shoreline process study
prepared by Michigan Technological University, both under contract
with the Corps of Engineers. Although various State and County
maps refer to the harbor as "Traverse Bay" or "Big Traverse Bay",
the Corps of Engineers has designated the harbor "Grand Traverse
Bay Harbor" in the past and, r the purpose of this study, that
nomenclature will be used.

1.000 PROJECT DESCRIPTION

1.100 Project Location - Grand Traverse Bay Harbor is located at
the mouth of the Traverse River in Schoolcraft Township, Houghton
County, Michigan, on the eastern side of the Keweenaw Peninsula,
approximately 18 miles northeast of the lower entrance to the
Keweenaw Waterway. The fishing port of Traverse Bay lies along
both flanks of the harbor and along the Traverse River from the
mouth to 0.3 mile upstream (figures 1 and 2).

1.200 Project Purposes - The harbor serves two basic functions.
It is a harbor-of-refuge for recreational craft and serves as a
base of operations for commercial fishing craft.

1.300 Project Authorizations - The project was authorized by the
1945 River and Harbor Act, and construction of the harbor was
initiated at that time. Erosion studies are being conducted under
the authority of section 111, Public Law 90-483, the River and
Harbor Act of 1968. These studies were requested by the Michigan
Department of Natural Resources in a letter dated 16 March 1971
and the shoreline erosion study was initiated on 14 January 1972.

1.400 Existing Project - The Grand Traverse Bay Harbor project
was completed in 1950 and included two parallel breakwaters oriented
northwest-southeast, extending from land into Grand Traverse
Bay. The south breakwater extends straight bayward for 567 feet.
The north pier parallels the south breakwater, but at a point just

*' lakeward of the south pierhead it doglegs to the southeast for a
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distance of 100 feet. The original length of the north pier was

698 feet as constructed. In 1964, the north breakwater was extended

163 feet by the addition of steel sheet pile cells. In 1973 the

north breakwater was extended an additional 180 feet to further

protect the harbor from damaging northeasterly winds.

1.401 The south breakwater consists of a 270-foot section of
Z-type sheet steel piling filled with sand and capped with bituminous

concrete. There are rubble mounds at its base on either side (figure 3).
Harborward is a 111-foot section of Z-type sheet steel revetment
with a rock surface. Further into the harbor is a 185-foot section
of round pile revetment with wakefield sheet pile landward. This r .'

is also capped with rock.

1.402 The north breakwater consists of an outer section of circular
piling (cells) approximately 340 feet long. These are constructed

of SA-23 piling and filled with sand; capping is 2 feet of rock
filled with grout. The cells are 30-60 feet in diameter and have
gravel bedding with rock berm at their base. Harborward from this
are a 100-foot and 307-foot breakwater. The former is Z-type
sheet steel piling filled with sand and capped with 2+ ton rocks
over smaller rocks. The 307-foot section is identical to the 270-
foot section of the south breakwater. Both have rock surrounding
the inner and outer bases. There is then a short (111-foot) section
of Z-type sheet steel filled with sand, capped with 2+ ton rock,
and protected on the lakeward side by 3+ ton riprap. The breakwater
terminates harborward with 190 feet of Z-type sheet steel revetment
surfaced with rock on the landward side. There is a navigation
light on the lakeward end of the north breakwater.

1.403 The entry channel is situated between the piers and extends
a distance of 750 feet from the north pierhead through the alluvial
fan into the mouth of the Traverse River. Except for the slightly
flaring entry it is 50 feet wide overall and has a project depth
of 12 feet.

1.404 At the west end of the entry channel, a harbor basin has been
constructed in a sheltered bend of the river at right angles to the

W entry channel. Project length, width, and depth dimensions for the
basin were 450, 200, and 10 feet, respectively. The project has since
been modified by a 200-foot long, 50-foot wide channel extension
upstream into the Traverse River. The authorized project and':
project modifications were completed in 1973. A sumnarization of
the operational history and costs is included in table 1.

1.500 Improvements By Others - A boat launching ramp was constructed

inside the harbor by the State of Michigan in 1972. It is presently
maintained by Schoolcraft Township and Houghton County. No other
construction has been undertaken by other interests within the
confines'of the Corps breakwaters. Many recreational craft are
mooredat private landings above the harbor along the Traverse

7 River.
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TABLE 1 - Summary of Corps of Engineers Activity in Grand Traverse

Bay Harbor, 1945 - 1972.

Cubic Yds. Costs
" Year Event Description Removed $ New $ Maint.

. 1945 to Construction of piers, 0 $ 26,795

1950 planning

1950 Dredging 45,480 150,555

1951 New work dredging 42,061 20,430 3,354

1952 Dredging, modifications 2,255 85,371
to harbor structure

1953 to Condition surveys 1,836
* -1955

1956 Dredge shoals 15,445 17,497

1962 Surveys, dredge shoals 8,350 15,000

1963 Surveys, extend harbor 7,625 20,244

1964 Extend N. pier, engineering 53,258

1965 Dredging, payment for pier 9,225 68,435

1966 Project area extended 200' 12,625 20,064
upstream

1967- 68 Surveys, minor dredging 15,700

1969-70 Dredge to restore depths 27,300 33,194
repair N. pier

1971 Survey, breakwater repair 3,250 .12,720
dredging

1972 Surveys, dredging steel 1,250 100,776
for breakwater extension 1973

Total cubic yares- remved through 1972: 174,866 .

Total itemized osts
through 1972: $198,000 $449,259

Total osts $647,259

-. - .



1.600 Future Structures - At the present time there are no plans
for further construction by the Corps of Engineers at Grand Traverse
Bay Harbor.

1.700 Proposed Project - The proposed action is the continued
operation and maintenance of Grand Traverse Bay Harbor in accordance
with project authorizations and implied public needs. Operation and
maintenance activities are described below.

1.800 Operation and Maintenance - The purpose of the Corps of
Engineers activities and structures in the Grand Traverse Bay Harbor
is to maintain the harbor entry and provide navigational safeguards.
The principal operation and maintenance activities attendant to
this end involve breakwater repair, dredging and dredged material
disposal.

1.810 Breakwater Maintenance. Maintenance consists primarily of re-
placing rock torn from the Grand Traverse Bay breakwater during Lake
Superior storms and is performed as needed. Breakwater repair is nor-
mally conducted by the crane barge MARKUS in conjunction with the tug
DULUTH and the tender FAIRCHILD. The MARKUS can be used to transport
repair equipment and supplies and can be equipped with a mechanical F
rock grapple for hoisting, moving, and placing 3- to 10-ton boulders at
the repair site.

1.820 Dredging - Most of the recent dredging has been done by the
MARKUS with the tender FAIRCHILD and the tug DULUTH. About 85,000
cubic yards were removed in construction and 89,000 cubic yards
have been removed in maintenance operations. Some material has

been dredged by contract equipment to be used as sand fill in break-
waters (steel sheet pile cells). Maintenance dredging has occurred
almost on an annual basis and it is estimated that 3,000 cubic yards
would be removed approximately annually in future years. This volume r
may vary considerably from year to year depending on rates of sediment
deposition.

1.821 Grand Traverse Bay Harbor receives water and sediment from
the Traverse River (recent studies by Michigan Technological Univer-
sity indicate that the sediment load is small). The harbor also
receives sand from erosion of the Lake Superior shoreline which
is transported by waves and currents into the harbor. The pre-
dominant direction of littoral drift is from north to south. The
shoreline north of the harbor is covered with copper mine tailings
transported by littoral currents and wave action from the Gay Mine
tailings deposits located about 4 miles north of the harbor.

1.830 Dredge Material Disposal - The U.S. Environmental Protection
Agency classified Grand Traverse Bay Harbor as unpolluted on 29 April
1971. Therefore, open-lake disposal of dredge material and beach
nourishment have been utilized as disposal methods to date. This
practice would continue.

. . . . . . . . . . . . . . . . . . . . . . . ... .. . .... . . .



1.831 There are two designated disposal sites. One is located in
the open bay I mile south-southeast of the harbor entrance, the
other is a 5.7-acre area measuring 200 x 1,000 feet along the shore
50 feet south of the south breakwater at a water depth of 6 feet.
Dredged material is placed in this area as beach nourishment.

2.000 ENVIRONMENTAL SETTING

2.100 Introduction - Grand Traverse Bay Harbor is situated on ,
the eastern shore of the Keweenaw Peninsula. It is very nearly
on the HoLgaton-Keweenaw County line. The peninsula is unique
in terms of its geology and geomorphology, climatic and vegeta-
tional characteristics.

2.200 Physical Environment.

2.210 Geology, Geomorphology, and Topography - The area around
Grand Traverse Bay Harbor was shaped during the Pleistocene glaci-
ation. During this period successive ice sheets advanced and r

.. retreated across the area filling valleys, creating valleys and
lakes, eroding hills, and depositing glacial till in various places.

2.211 The general topography of the area is relatively flat to
"" about 10 miles inland on the north. Over that distance, elevation

gradually increases from about 600 feet to 1,000 feet. There is
then an abrupt rise to the Copper Range, the "spine of the Keweenaw",
where elevations exceed 1,500 feet a short distance to the north-
east. Down this spine runs a fracture in the earth's crust, the
Keweenaw fault. This fault line separates the Keweenawan upland
on the northwest from the sandstone lowland of the southeast. The
rocks northwest of the fault were uplifted relative to the younger
upper Precambrian or lower Cambrian Jacobsville Sandstones.on the
southeast.

2.212 The underlying rock in the Grand Traverse Bay area is
* Jacobsville Sandstone, a reddish brown to red fine to medium-

grained sandstone with occasional interbedded shale and conglomer-
ate. This formation outcrops in the vicinity of Gay as verticle
to overhanging bluffs. At the present time these bluffs are far
removed from the lake due to the very extensive deposit of copper
mill tailings at Gay. The shoreline in the area is quite low

* and consists of easily erodible material.

2.213 The present harbor structure separates the shoreline into
two distinct beaches (figure 4). On the south side of the harbor,
the beach is made up of medium-grained quartz sand. The small
bluff marks the beginning of the vegetation along the shoreline. ..
The coarser material on the north side of the harbor supports a

S- -J



Figure 4. -Typical Beach Profiles, Grand Traverse Bay, Michigan.
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slightly steeper beach slope, as would be expected. The beach rises
to a relatively level berm which extends back for some distance,
depending on the extent of tailing deposition, to the woods. Just
north of the harbor, the material is a mixture of the natural
beach sand and the intruding mine tailings, which have just reached
the harbor within the past 5 years.

2.220 Shoreline Changes - Before 1865 the area near Gay, Michigan

was being eroded as evidenced by the steep sandstone cliffs to the
water's edge. Further south, the abandoned beach lines confirm ,
the fact that since the Pleistocene period Lake Superior has recededresulting in what might be classed as deposition. ( "

2.221 The massive deposit of mine tailings at Gay has moved south- -
ward with the predominant north to south littoral currents. The
mine tailings advanced to the south circumventing an old coal
dock and have covered a former sand beach just north of the harbor.
Using available air photo coverage it was possible to approximate
the advance of the Gay mine tailings toward Traverse Harbor. From t.
1938 to 1974, the tailings have moved along the shore at an average
rate of about 240 feet per year. The area from the harbor to

I* - 1,000 feet north has advanced 160-170 feet into the lake.

2.222 Typically, ice cover develops along the Grand Traverse Bay
shoreline toward the end of December. The ice may achieve a thick-
ness of several feet and extends several miles offshore. By the
end of March, ice is dissipating and usually disappears in April.

." During the winter and early spring the ice is constantly moving
in response to the wind and currents. Due to this, ice is pushed
many feet above the normal waterline, moving beach material and
causing local erosion problems by removing trees and bushes.

2.223 There is evidence of severe erosion south of the Corps
project. Studies to determine the cause of this erosion and to
find solutions to it are ongoing.

2.230 Soils - All of the soils in the Upper Peninsula, including
" those in the Grand Traverse Bay Harbor area, have developed from.

glacial drift and glacial lake deposits. These range from a few
inches to several hundred feet in thickness. The topography is
directly related to these deposits and wherever the drift is thin
or absent, the topography is controlled by the bedrock. Soils are
not always representative of the underlying material as drift may
have been brought in from sources some distance away and subsequent-
ly deposited.

2.231 A small area immediately adjacent to the harbor is covered

by soil of the Rubicon Association. It is a moderately deep and well
drained soil on nearly level topography. Available water capacity

-''" "'" *. " "". ' * : " . . • .,. .... .". .. . . . .. . . .



is low and permeability is high with a dominant slope range of
0 horizontal - 6 verticle. It is poor for agriculture and fair
for forestry because of dryness. There is a hazard of pollution
of groundwater because of the high permeability of this associa-
tion.

A 2.232 The dominant soil type inland from the Rubicon Association
consists of the Munising-Skanee-Onota Association. Depending on
bedrock characteristics, the soil is deep to moderately deep, well
to poorly drained, and consists of an acid loam on moderate to
strongly sloping topography (dominant slope range 0-12). Natural
fertility, available water capacity, and permeability are moderate

-,A with a strong frangipan (high density layer) commonly being present
in the subsoil. Suitability for agriculture and forestry ranges from
fair to good with the principal problems being perpetually wet areas
and a lack of soil depth.

2.240 Weather and Climate - The average annual temperature at the
harbor is about 40 degrees; average January and July temperatures
are approximately 15 and 65 degrees, respectively. Precipitation
occurs throughout the year and averages about 32 inches (1931-1961).
Precipitation on the peninsula is of low intensity with few hard
rainstorms, but of more frequent occurrence. Precipitation occurs
on the average of 20 more days per year on the peninsula than on
inland areas nearby.

2.241 The combination of cool summer temperatures and the proximity
of the Lake Superior water mass result in an average relative
humidity of 70 to 80 percent despite the moderate rainfall. Some
of the high humidity results from inversion fogs that occur on or
near the lake most of the year. The summer fogs occur as warm
moist air comes in contact with the cooler lake surface.

2.242 The prevailing winds are westerly, with an average velocity
of 9 miles per hour. However, wind velocity exceeds 30 miles per
hour an average of 30 days out of each summer's five-month (May to
September) small craft boating season. Storms accompanied by high
winds blow up quickly, particularly in the spring and fall.

2.300 Hydrologic Environment.

2.310 Surface Water - Four streams enter Lake Superior within
the area surrounding the Corps project. They are: 1) the Tobacco
River at the extreme northerly end of the Gay tailings; 2) a small
unnamed creek 1 1/2 miles north of the project; 3) the Traverse
River whose mouth is within the harbor; and 4) a small unnamed
creek approximately 3,000 yards south of the harbor (figure 5).

W .. >. - - . . i . - . . .. . -
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2.320 Groundwater - Keweenaw and Houghton Counties do not have
abundant supplies of groundwater. The recorded wells at Grand
Traverse Bay Harbor indicate that water for domestic water supplies
is obtained from wells drilled in glacial drift or Jacobsville
Sandstone. Many summer cottages along the shores of Lake Superior
obtain water by laying small diameter drive points on the lake
bottom.

2.321 Most of the wells in glacial drift obtain water from morainal
deposits. Yields of wells in morainal areas generally are great
enough to supply a power pump. The majority of wells yield enough
water for a modern domestic water supply. The water quality is
generally satisfactory, but a few wells yield water with trouble-
some amounts of iron.

2.322 The Jacobsville Sandstone yields small to moderate supplies
of fresh water to most wells. Almost all bedrock wells in the two
counties yielding more than 20 gallons per minute are in Jacobsville
Sandstone. The bedrock wells at Grand Traverse Bay yield less than
10 gallons per minute. Water is generally of satisfactory quality,
although a few of the deeper wells may yield water too salty for
domestic use. Most of the wells are in the range of 100 to 250
feet deep, but a few are shallower than 50 feet.

2.330 Lake Water Quality - The eutrophication process in Lake
Superior is apparently progressing at an extremely slow rate as
dictated by nature. Therefore, the measured changes in water
quality are misleading when viewed from the eutrophication stand-

- point alone. The effect of the activity of man on Lake Superior
can be more readily seen in the examination of other chemical and
physical parameters.

2.331 The introduction of halogenated and chlorinated hydrocarbons
are recent and a function of the activities of man. At present
there is virtually no information on the levels of these compounds
in Lake Superior. Measurement of these parameters is important
because of the deleterious effects of the parent or breakdown
products. The presence of heavy metals, taconite tailing dumping,
and asbestos-like materials are acknowledged although their effects
are still undetermined.

2.332 Lake Superior, the dominating body of surface water in the
area, is characterized by soft water. Hardness is approximately
44 ppm CaCo 3. The pH is approximately 7.5. Water temperatures in
Lake Superior fluctuate slightly, ranging in the 40's most of the

• .year.
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2.333 Shipping has been responsible for some water quality degra-
dation in the open waters and harbor areas of Lake Superior. Oil
discharges, bilge wastes and garbage from commercial vessels
plying the lake have created occasional problems. However, enforce-
ment programs have become more stringent in recent years, and the
problem is not considered acute.

2.334 The water quality generalizations made for the open lake are
appropriate for most of the inshore waters. The widespread indi-
cations of change and deterioration observable in the inshore waters
of the other Great Lakes are, for the most part, not apparent in
Lake Superior.

2.340 Harbor Water Quality - Grand Traverse Bay can be described
as a "river harbor". That is, the harbor is located at a river
mouth, which receives and collects sediment loads carried by the r
river.

2.341 Grand Traverse Bay Harbor receives the water and sediment
from the Traverse River. The harbor also receives sand from erosion
by Lake Superior that is transported by waves and currents into
the harbor. The river not only carries sediments and deposits them
in deeper areas of the harbor, but also acts as a mixing agent for
sediment that has already been deposited on the bottom. This move-
ment of sediments results in increased contact between the silt
and clay sized particles and the chemicals (organic and heavy
metal) present n the water causing an accumulation of these
chemicals in the bottom sediments. In order to permit comparison
between and within specific areas of the harbor, the harbor was
arbitrarily subdivided into four zones (exhibit 1).

2.342 In addition to the overall influence of the rivers and Lake
Superior in Grand Traverse Bay Harbor, each zone has specific factors 6'

which influence the sediments within that zone. Zone IV is the
entry to the harbor. The major factor which influences this zone
is the wave action from Lake Superior. Boats travel in this zone
and may contribute material as well as disturb the sediments.

*e 2.343 Zone II is the channel into the harbor contained between
, the breakwaters. Sand moved by wave action scours the surfaces of

the breakwaters in this area and abrades away metals that can mix
with the sediments.

2.344 Zone I is a basin lined by private docks, homes and cabins.
A public boat ramp is located in this zone and numerous boats
are moored on the edge of the channel.

2.345 Zone III is located at the head of the harbor and includes
a portion of the undredged riverbed. The river channel is lined

'- by homes and cabins. This area is also used for the mooring of
pleasure crafts.
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2.346 The U.S. Environmental Protection Agency (EPA), Michigan
Technological University (MTU), and National Biocentric, Inc. (NBI)
have all sampled Grand Traverse Bay Harbor for chemical constituents
(exhibit 2). It was the conclusion of EPA that the harbor is
unpolluted. However, limited data from the EPA and NBI indicate
that zinc and organic matter are present in appreciable quantities

%- in the upper harbor. In the event the harbor was reclassified as
polluted, an on-land disposal site would be obtained.

2.347 Grand Traverse Bay Harbor was sampled for coliform bacteria

by MTU in the summer of 1973 (exhibit 3). Although there were four
zones for analytic purposes, only three were sampled. In Zone III,
the zone upstream, total and fecal coliforms were high as compared
with other harbors in the area. In Zone I, the next zone down-
stream, they were very high, but decreased downstream in Zone II
to values approximating those observed in Zone III upstream. As
one progresses downstream in this harbor from the uppermost station
in Zone III to the lowermost in Zone II, passage is between a
number of houses on the riverbank and boats in the river. The
total and fecal coliform distribution appears explainable in terms
of septic tanks and direct sewage effluent into the harbor. In r
general, the land and soils around the harbor are not suitable for .
septic tanks. The coliform decrease in Zone II, near the harbor
mouth, is brought about by dieoff and dilution.

2.350 Lake Superior Water Levels - The effect of water level on
the stability of a beach is very significant since a rise in water r
level brings damaging wave activity closer to backshore and bluff
areas. In addition, with a mild beach slope, a small rise in
water level can produce noticeable apparent loss of beach, which
is often the cause of concern by local residents.

2.351 The level of Lake Superior from 1860 through 1974 is shown
in figure 6. By comparing the high and low monthly plots, it can
be seen that the mean monthly level has varied by more than 3 1/2
feet. Following the low levels of 1926, Lake Superior has main-
tained a relatively high level to the present.
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2.400 Biological Environment.

2.410 General - The vegetation of the Grand Traverse Bay Harbor area
can best be described as a mosaic of the forest communities of the

.4 northern Great Lakes region. The extension of the Keweenaw Penin-
sula into Lake Superior results in a situation in which the natural

-I environmental influences are more delicately balanced than in main-
land areas. Soil type, climate, slope angle, and slope orientation
have combined to form differing natural habitats necessary to support
the variety of vegetation found on the Upper Peninsula.

2.420 Terrestrial Vegetation - Inland from the harbor, on the better
drained land, are primarily northern hardwoods of the sugar maple,
elm, yellow birch, and hemlock variety. Aspen, fir, spruce, and
white pine are also present.

2.421 The shores of Lake Superior are surrounded by recessional
beach lines from another era. In the harbor area, the tops of the

* "beach lines (ridges), if adequately drained, are populated by red,
4I white, and Jack pine. In the valleys between the beach lines, cedar

and aspen are the predominant species of trees. In the very low
and poorly drained areas are found willows and alder. The trees
bordering the tailing area include alders, willows, and spruce.
There is a lowland bog south and inland from the harbor; it is vege-

3 tated by low-brush cranberrys, perrenial grasses, spruce, poplars,
* balsam, and cedars.

2.430 Fish and Wildlife - There is both a sport and commercial
fishery at the harbor. Herring and chubs are the primary commer-
cial catch. Lake trout and other salmonids are caught by sport fish-
ermen in the harbor mouth and along the breakwaters as well as off-
shore on the reefs. The Traverse River is frequented by brook, brown,
and rainbow trout. There is a spring spawning run of steelhead (rain-
bow) trout in the Traverse and Tobacco Rivers. Just to the south-

- * west of Grand Traverse Bay is Rice Lake. It is a shallow lake with
abundant shoreline vegetation, and supports a population of pike,

• "perch, and bass. Black ducks, woodducks, geese and other waterfowl
frequent its extensive wetlands.

2.431 The adjacent forest lands surrounding the harbor provide
habitat for a diversity of songbirds, birds of prey, and upland
gamebirds. Whitetail deer, black bear, coyotes, foxes, skunks,
porcupines, red squirrels, ruffed grouse, woodcock, and snowshoe
hare are the more common species of wildlife found in the area.
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- 2.440 Plankton - Plankton collections were conducted by MTU in June
and August 1973. In both months there was a progression of phyto-
plankters as one moves down the river and into the harbor mouth.
Asterionella was the dominant phytoplankton in June, with numbers
ranging from 2,000 to 8,000 cells per liter. Zooplankton consisted of
400-500 Trachelmonas in one of six samples. In August there was no .1
clear dominance in any of six samples. Zooplankton of the genera
Kellicottia, Cyclops, and Daphnia were observed in a few of the sam-
ples. During both sampling periods Oscillatoria, Gomphonema,

* Arthrospira, Stigeoclonium, and other species commonly associated
with polluted or enriched waters were present. This probably results
from sewage that is presumed to be entering the harbor.

2.450 Aquatic Macrophytes - No aquatic macrophytes were observed
in the project area or adjacent parts of the harbor. I

* 2.460 Benthic Organisms - Sampling for benthic organisms was done
by NBI and MTU (exhibits 4 and 5). Grand Traverse Bay Harbor was unusual in

that the dredged area had a much greater density of benthic animals
than the undredged areas. However, a comparison is probably not justi-
fied because the undredged areas differed with the dredged areas in

. many other factors in addition to dredging activity. The Traverse
River undredged area had little fine sediment and flowing water while
the Lake Superior area was subject to considerable wave action. With-
out suitable control areas it is difficult to assess the effect of

- dredging. In other Michigan harbors where dredged and undredged areas
were more comparable, the dredged areas almost always supported fewer
animals. - ]

2.470 Threatened and Endangered Species - Although there may be some
threatened and endangered species in the harbor or project area, a
check with the Michigan Department of Natural Resources and the U.S.
Fish and Wildlife Service has failed to disclose the existence of
such species in the harbor area.

i' 2.500 Socioeconomic Environment.

2.510 Historic and Archaeological Resources - The most recent listing
of the National Register of Historic Places, dated February 1975 and

. updated u may 1975, Las been consulted and no iational ilegister
. property is affected by the project.

". 2.511 Coordination has been initiated with the National Park Service,
the Michigan State Archaeologist and the Michigan Historic Preservation
Officer to insure compliance with section 6 of the National Historic
Preservation Act of 1966 in accordance with procedures of the Advisory
Council on Historic Preservation Executive Order 11593, Protection and
Enhancement of the Cultural Environment. Coordination and responses

" received to date are included as exhibits 6, 7, and 8.
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2.512 Information from the Michigan State Archaeologist indicates
that no archaeologic sites, recorded or unrecorded, would be affected
by operation and maintenance activities as proposed. Although un-
likely, if a site were discovered as a result of Corps activity, work
would be halted and an archaeologist would survey the site for further
determination.

2.513 A recent study of the area has identified a historic site, the

Grand Traverse Fishing Community. The effect of operation and main-

tenance activities, if any, on this historic site will be addressed
- following further coordination (exhibit 9), and clarification of its

location relative to the Corps of Engineers project. It is not anti-

cipated, however, that any on-land historic site would be affected by
Corps activities.

2.520 Historic Background - The development of mines to exploit the
native copper deposits of the Keweenaw Peninsula led to the construc-
tion of many stamp mills. Convenience and economics, not environ-
mental concern, dictated the location of these mills. The mechanical
separation of copper from the native rock resulted in vast quantities
of tailings to be disposed of. In most circumstances disposal was
into the Keweenaw Waterway or Lake Superior on either side of the
peninsula. Two stamp mills existed side by side at Gay, Michigan.
The Mohawk Mill went into production on 9 August 1902 and the Wolver-
ine Mill started stamping on 4 December 1902.

2.521 There was a coal dock constructed between harbor Rays 10-N and 11-N
(figure 4, page 11) in conjunction with the mining operations. Records in-
dicate that the dock was constructed in 1902, was 30 feet wide and
300 feet long, and would accomodate a boat with a 14-foot draft.
Present field evidence shows, from the original shore, a 400-foot
long embankment, a widened fill about 300 feet long probably for
coal storage, and a trestle about 285 feet long. It appears the
entire structure was filled to at least lake level, thus acting as -

a barrier or groin. The coal dock was used little, if at all, after
1932 and according to a local resident the structure slowly deteri-
orated due to the elements and informal salvage operations conducted
by local people.

2.522 By 1905 a commercial fishing settlement had developed at Grand
Traverse Bay Harbor. The river entrance had been cut through the
beach at approximately the present location. A retaining structure
was present along the north bank of the river extending to the lake.

2.523 North of Grand Traverse Bay Harbor, at the stamp mills, it
became necessary in 1910 to elevate the tailings by conveyor belt to
dispose of them. This was due to the filling of the bay at Gay by the
production of the tailings. The Wolverine Mill was closed 1 April
1925 and the Mohawk Mill ceased operations in 1932. While in opera-
tion, the two mines deposited approximately 12,785,000 cubic yards of

* tailings into Gay Bay.



2.524 By 1940 there were a considerable number of dwellings in the .

vicinity of the river mouth. The river mouth protection had been
improved. Parallel log cribs extended into the lake 60 feet beyond
the beach on the north and 120 feet on the south side of the river.
By this time permanent horizontal and verticle control had been
placed in the area by the Corps of Engineers. -

2.525 In 1949 a considerable harbor improvement project was under-
taken. Just before this construction, the parallel log cribs ex-
tended 50 feet into the lake on the north and 125 on the south side
of the river. The 1949-1950 construction included the lower portion
of the Traverse River, enlarging a section of the river, changing a
portion of the river, and changing river-mouth structures. The
log cribs with a 20-foot clear width were abandoned and replaced
by a new pair of parallel double wall sheetpile breakwaters with a
clear width of 125 feet. The new centerline was 180 counterclockwise
from the centerline of the old timber cribs and more nearly per-
pendicular to the shoreline to the north. Supplementary structures
including a short angled extension of the new north breakwater were
added and work was completed in 1951.

w 2.526 In 1964, a line of 4 connected circular sheetpile cells was
added to the end of the north breakwater. During 1972-73, 3 addition-
al circular sheetpile cells were added to the north breakwater at an
angle of 26 1/2* clockwise from the existing centerline.

*2.530 Social Characteristics - The community at the harbor has about
30 residents on an arnual basis. Children attend school in Lake
Linden. There are no schools, stores, motels, restaurants, or other
amenities in Grand Traverse Bay. Power is provided by the Ontonagon
REA and telephone by Michigan Bell Telephone Company. There is no
water or sewer system. Schoolcraft Township (in which the harbor is
located) had a population of 2,145 in 1960 and 1,939 in 1970, a de-
crease of 9.6 percent. There is 12 percent unemployment in the town-
ship.

* 2.531 The closest economic ties of the area are with Houghton-Hancock,
Calumet-Laurium, and Lake Linden. Because of its small size the
impact of the harbor on each of the associated communities is probably

Or negligible.

2.540 Transportation - Access to Grand Traverse Bay Harbor is by
county road from Gay or Lake Linden. There are no railroads, buslines,
airports, hospitals, or businesses.

2.600 Future Environmental Setting Without the Project - Without a

maintained project, storm generated waves would eventually destroy

the breakwater structures. The breakwaters provide safe access to
the Traverse River during periods of inclement weather. AlLhough
these processes resulting from no maintenance would be slow to occur,
eventually the loss of the breakwater and entry shoaling would close
the harbor to most watercraft.
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2.601 The absence of the breakwater would eventually put one
commercial fisherman out of business. Sport fishermen who use the
launching ramp just inside the breakwater would be denied this access
point to Lake Superior, and it would eliminate a small craft harbor-
of-refuge along Michigan's Upper Peninsula.

2.602 It is hypothesized that were the harbor works not present,
natural accretion covered by coarse gray tailings would exist for
some distance south of the existing harbor.

3.000 RELATIONSHIP OF THE HARBOR TO FUTURE LAND USE

3.001 There are no commercial facilities available at the harbor.
The buildings in the harbor area are largely summer residences. There
are no apparent opportunities for commercial development in Grand
Traverse Bay Harbor and the surrounding area as a whole is experiencing
a decline in population.

3.100 Harbor-Related Activity - The harbor is used primarily by a
commercial fisherman and recreational craft. Most of the recreational
use is by those with small, easily trailered boats, usually using
the launching ramp for 1-day excursions offshore. As of 1973, there
were an estimated 25 or 30 vessels moored at private landings above
the harbor.

3.101 Commercial fishing at Grand Traverse Bay Harbor is not expected
to increase. Commercial fishing in Michigan waters of Lake Superior
is also decreasing. The invasion of the sea lamprey and overfishing
virtually destroyed the lake trout fishery in the early 1960's. Lam-
prey control measures, combined with massive efforts at stocking
trout and salmon, have only lately succeeded in bringing the fishery
back to a productive level. In 1961, 1,100 tons of fish were caught
by Grand Traverse fishermen. In 1971, only 200 tons were taken.

4.000 PROBABLE IMPACT OF OPERATION AND MAINTENANCE ACTIVITIES ON
THE ENVIRONMENT

4.100 General - Maintenance activities in Grand Traverse Bay Harbor are
conducted as required. Certain amounts of petroleum products may reach
the water directly as a result of equipment submersion. Reasonable care

is maintained to prevent oil and grease from entering the water; however,
temporary oil slicks may occur in the vicinity of operating equipment.
Short-term impacts to air quality may result as diesel exhaust from
the motors aboard the IARKUS, tug and tenders must be vented into the
open air.
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- 4.200 Socioeconomic Impacts - The primary economic justification for
developing and maintaining the harbor has been the need for a harbor-
of-refuge for recreation and fishing. Prior to deepening and widening
the harbor, the nearest refuge point to the west was the Keweenaw
Waterway. To the east, refuge was available at Lac La Belle. It is
impossible to estimate accurately the dollar value of losses prevented
by the breakwaters, but the existence of Lthe breakwate~rs is essential
to the harbor-of-refuge concept.

4.210 Recreational Value - Sport fishermen fish from the breakwaters
' at the entrance to the harbor. The north breakwater is particularly

popular as it is the longer of the two. In spring and fall many
fishermen may be seen on the breakwater. The primary catch is lake
trout, although other species are taken as well. The expected resur-

*gence of the lake trout would further enhance the recreational value
of the breakwaters.

4.300 Impacts of Breakwater Maintenance.

4.310 Noise - A certain amount of noise is associated with the operation
of the various motors, pistons, winches, etc. Little of the noise asso-
ciated with the equipment is audible beyond a hundred yard distance and
increased noise levels during maintenance operations would not have a
significant adverse impact.

4.320 Activity-Related Congestion - While at the repair site, equip-
ment is tied up to the breakwater out of navigation channels and would

* not contribute to harbor congestion.

4 .730 Biological - 6reakwaters along a relatively unsheltered coast-
• l. .,.e provide an area of calm water for navigational purposes, and

also provide a relatively calm and sheltered habitat for species Uhich
would normally not be found in this area. Increases in macrophytes,
plankton and benthic species can be expected in areas of reduced wave
force. As the habitat and nutrient levels increase, increases could
also occur in kinds and numbers of fish present.

4.340 Chemical - Breakwaters may contribute trace amounts of various
* chemicals as a result of leaching of native rock or concrete after

long submersion in the water, as well as zinc and small amounts of
lead, cadmium and iron. fainted or electrified navigational aids on
breakwaters may contribute lead, zinc, copper and other elements as
they age and/or deteriorate under constant exposure to weathering.
In this case no long-term adverse effects are expected.

* •4.400 Impacts of Dredging.

4.410 Turbidity - Dredging creates a certain amount of turbidity
(muddied or sediment clouded water). Lifting a load of sediments out
of OAe water also causes turbidity as "mud" washes out of the dredge
buckec.
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4.411 Dredging redistributes and resuspends the finer sediment material
found at the sediment-water interface. This fine material settles
out and redeposits in dredged and adjacent undredged areas after
dredging has ceased. The layer of fine, easily disturbed sediments
may, therefore, be greater in the adjacent undredged areas representing

*1 the original state plus some of the material stirred up by dredging.

4.412 The amount of turbidity is related in part to the nature of the
bottom sediments being dredged. Sand and gravel create relatively
little turbidity, while clay and light organic "muck" will create more
turbidity. Generally, however, the "plume" of dredge-induced turbidity
is of relatively small extent and of short duration.

4.413 Turbidity affects the amount of light penetrating into the water.
Reduction in light penetration of relatively short duration will have
little effect upon the light requirements of sensitive organisms.

4.414 More subtle and, therefore, more difficult to accurately deter-
mine effects are those produced upon water quality in the area of

* the operating equipment. Turbidity clouds and associated release of
oxygen consuming nutrients, especially where dredging of organic sedi-
ments is being conducted, can be expected to reduce the dissolved oxygen
level of the surrounding water, driving off fish. Those same nutrient
releases, however, may over a period of time, result in higher plankton
levels, an influx of rough fish and a higher biomass and perhaps

J greater species diversity for that part of the harbor being dredged.

4.415 Turbidity directly affects resuspension and redistribution
and indirectly affects oxidation or reduction of various chemicals.
Many of these substances are toxic to life forms, although it is as
yet not fully known to what extent turbidity caused by dredging in-
fluences toxicity concentrations.

4.420 Water Contaminations - All of the operating equipment associated r
with the MARKUS is equipped with sanitary holding tanks for containment

of on-board generated wastes. A certain amount of temporary water quality im-
pairment exists as a result of dredging induced turbidity, discussed
above.

4.421 A floating oil boom is kept at Fountain City Boat Yard, Fountain

City, Wisconsin. It is packaged and ready to be shipped by automobile
to any Lake Superior or Mississippi River site in the event of an
accidental oil spill.

4.430 Noise - Noise associated with the operating of the dredge is
substantial. The use of this equipment engenders considerable mechani- P
cal noise associated with the raising and lowering of tLe dredge. This

noise impact is temprary, being associated only with the act of dredging

during the hours of operation.
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'. 4.440 Activity Related Congestion - The act of dredging results in the

location of the dredge, scow, barges and other large pieces of equip-

ment directly in the entry or channel. As such, it presents a navi-

gational obstacle by the mere presence of large stationary vessels.
In a small harbor, this localized center of equipment causes temdporary
congestion 1,roblem s.

4.500 Probable Impacts of Open Lake Disposal.

4.510 Turbidity - Dredged sediments are placed by the dredge into
bottom dump scows which are moved by tug boat to the disposal site
where they are dumped. A small amount of fine material leaks from
the barge as it is being moved to the disposal site, causing a turbid-

* ity wake. A large amount of turbidity is created at the disposal site
as the barge bottom dump doors are opened releasing the load of sedi-
ments to the open water. Past practice has been to dump while moving

. over the dump zone, resulting a turbidity plu.-e or wake

* behind the moving equipment. In addition, the amount of turbidity
caused during disposal is related to the nature of the sediments.

-4.520 Currents and Sediment Movements - Past practice has been to
dispose of dredged sediments in an open lake zone about 1 mile in
diameter, 50 feet or more in depth, and away from navigation channels,

* public beaches, and similar areas. The practice of dumping while
moving tends to maximize the exposure of dumped sediments to the
influence of open lake and long shore current transport with resultant
redistribution and resedimentation over a wide area.

4.530 Activity-Related Contamination - Short-term impairment of air
- and water quality and operation generated noise are similar to those
-. occuring during dredging operations.

4.540 Chemical Impacts - Disposal at a 50-foot or so depth results
in a possible source of heavy metals to the bulk water and bottom

- environment, as well as possible pH and oxygen demand changes at
the bottom. Similar temporary changes would occur in the vicinity

of the turbidity plume associated with dumping.

* 4.550 Biological Impacts - Open lake disposal is a potential danger
to fish spawning beds. The covering of spawning areas with sediment
materials could eventually result in a reduction of the fish popula-
tion in the area. Lake trout, whitefish, and lake herring spawn on
the offshore reefs in Grand Traverse Bay. The effects on fish spawn-
ing beds is minimized by dispersing the dump scow load over a

wide area and not dumping on known spawning beds. Dredging operations
_7 normally take place during the summer months when fish are not spawn-

ing. Open lake disposal at Grand Traverse Harbor has not taken place
over any known spawning sites.
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4.600 Probable Impacts of Beach Nourishment.

4.610 Turbidity - A relatively small amount of turbidity is created
at the disposal site since the barge is grounded before the bottom -

dump doors are opened, releasing the load of sediments into shallow
water. The resultant turbidity tends to be confined to the dump area
and is of short duration.

4.620 Wave and Current Sediment Redistribution - The purpose of beach -

nourishment is to replace beach sand which has been removed by storm
waves or long shore currents; therefore, wave and long shore current
redistribution and resedimentation of the deposited sand is desirable.

4.630 Chemical - Since this method gives maximum contact of the dredge
material with air and water, it is expected that aerobic chemical
and biological processes in the dredged material would be stimulated
and dissolution rates of absorbed toxins increased. This latter is
probably the most important chemical impact of this method of dis-
posal. Rate of addition to the water of nutrients and suspended
organic matter from the dredge material would be expected to be at
its maximum in this type of disposal.

r

4.700 Shoreline Erosion and Accretion - There are indications that
the north breakwater in Grand Traverse Bay Harbor is acting as a groin
and interrupting the predominant north to south littoral drift and
thereby affecting the erosion and accretion rates of the beach around
the harbor. Studies of this situation have therefore been implemented
and if it is found that Corps of Engineers structures are affecting
these rates of deposition, action will be taken commensurate with the
degree of their effect.

4.710 Future Conditions - Assuming that no further man-made changes
occur north of the harbor, the mine tailings will continue to extend
the shoreline lakeward for some time to come. The huge artificial r
nourishment source (the Gay mill tailings deposit) to the north may
be sufficient to cause the north side of the breakwater to eventually
fill with tailings and to be bypassed as occurred at the coal dock some
45 years ago. Fine particles of tailings have been noted on the
beach south of the breakwaters.

4.711 South of the breakwater, the shorelineerosion may accelerate
in the area near and south of Ray 4-S (figure 14. The offshore re-
moval has been considerable (erosion of older nourishments from the
Traverse River before the earliest breakwater). This process should
move shoreward and in the future the shoreline erosion may increase.
The 1964 breakwater extension may have increased the erosion rate of
the shoreline south of the breakwater.

4.712 The owners of some lakeshore homes have had to move their build-
ings back from the shoreline. If the erosion continues at what appears
to be an increasing rate, the road will be in danger.
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4.800 Socioeconomic Impacts Related to Operation and Maintenance -

The major socioeconomic impact of the Corps activities in Grand Traverse
Bay Harbor is that continued operation and maintenance would enable
recreational craft and commercial fishing vessels to use the harbor.
The degree of tourism and recreation at the harbor is relatively light,
and there are no commercial establishments which cater to tourists.

* oThe economic impact of the harbor and its related activities upon the
* surrounding communities is negligible.

4.900 Impacts on Rare and Endangered Species - No rare and endangered
species would be affected by continued operation and maintenance activi-
ties.

4.1000 Historic and Archaeological Impacts - No known historic or archeo-
logical sites are expected to be affected by continued operation and
maintenance activities. The proposed undertaking would not affect fed-
erally or non-federally owned districts, structures, or objects of his-
torical, archaeological, architectural, or cultural significance. See
para-rapi 2.500 for further deLail.

5.000 PROBABLE UNAVOIDABLE ADVERSE EFFECTS

*- 5.100 Dredging - Dredging the harbor bottom causes several unavoid-
able effects, the most obvious of which is teimporary turbidity. For example,
clouds of sediment are released to the water every time the dredge

* bucket or clamshell digs into, disturbs and removes a portion of the
"" bottom sedimaents. Turbidity also results from overflowing and leaking

dredge buckets, clamshells, and dump scows. Additional turbidity
-~ results when equipment and scows are cleaned by flushing sand, mud,

silt and organic material off decks and operating equipment with
high-pressure water hoses.

5.101 Although the full effects of turbidity are unknown in each
instance it occurs, generic effects of turbidity are known, and,
depending upon the duration and extent of the turbidity produced, the
effects may vary considerably. Reduction of light penetration into
the water is of relatively short duration and could be presumed to
have no long-term effect upon the ecosystem.

W5.102 More subtle and hence more difficult to assess are the effects

of the operating equipment on aquatic life and water quality in the

area being dredged. Turbidity clouds and the associated release
of oxygen consuming nutrients, especially where organic sediments are

' being dredged, can be expected to reduce the dissolved oxygen level
of the surrounding water. Those same releases may result in higher
plankton levels and in increased biomass, and perhaps greater species
diversity. Ultimately, it may be expected that the area would return
to an ecological equilibrium if no further dredging occurred.

26

. . .. .. .. .. .. .. . .. .. . . .. .



7'j

5.103 Aside from turbidity influenced effects, the physical act of

digging and disrupting the habitat of various benthic dwelling organ-
isms must be considered an unavoidable effect of the dredging operation.
Adult fish are mobile and are able to swim out of the way of the dredge

scoop or clamshell. Benthic dwelling organisms such as bacteria,
• "fungi, worms, molluscs, insect larvae, fish larvae, and crustacea

must be considered relatively immobile and are therefore subject to
being dredged up along with their habitat.

5.200 Disposal.

5.210 Open Lake Disposal - Open lake disposal of material dredged
from the Grand Traverse Bay Harbor was practiced through 1973. Cer-
tain characteristics of open water or open lake disposal are similar
to those of turbidity, resuspension, redistribution and solubility
problems and effects previously discussed under dredging impacts. An
additional unavoidable effect of the open lake disposal of dredged
sediments is the burying, en masse, of benthic dwelling organisms
under the unloaded or bottom dumped sediments. In cases of off-shore
disposal, the nutrients released to the water may spur an
increase of plankton growth.

S-6.000 ALTERNATIVES

6.100 No Prolect Alternative - If the Corps of Engineers discontinued
maintenance of this project, harbor entry shoaling and breakwater dis-
repair would eventually render the harbor entry non-navigable. The
co mercial fisherman using the harbor as a port would have to fish
elsewhere or go out of business. People using the harbor for recrea-

*i tional boating or sport fishing would have to find another place to
pursue these activities. The direct economic impacts of the harbor
are negligible. The greatest impact would be the loss of an important
small craft harbor-of-refuge along Michigan's LakeSuperior shoreline.

6.200 Disposal Alternative.

6.210 On-land Disposal - As stated in section 1, open-lake disposal

and beach nourishment are the proposed methods of dredge material dis-

posal. On-land disposal (unconfined or confined) is an additional

method and is usually practiced when the dredged material is classified
polluted. Grand Traverse Bay Harbor sediments are presently classified
unpolluted, therefore, on-land disposal has not been considered due to
increased costs of this alternative and because of the availability of
other environmentally acceptable disposal methods.
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7.000 RELATIONSHIP BETWEEN SHORT-TERM USES OF NATURAL ENVIRON4ENT
AND MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

7.001 Corps of Engineers maintenance activities in Grand Traverse

Bay Harbor are conducted by Congressional authority in response to

expressed and implied public need for continued small craft naviga-
tion and safety requirements within the project area. Breakwater

repair and inner basin dredging is performed on a periodic basis
as needed, in response to changing harbor use patterns and in

response to storm-generated breakwater damage and basin shoaling.

7.002 In pursuit of the requirements for harbor maintenance, some
localized short-term expenditures of funds, manpower, and natural
resources have occurred. Localized short-term disruptions of the

benthic biological community have occurred, however, no apparent

long-term damage to any ecosystem has resulted from past Corps

dredging or structure maintenance within the harbor.

7.003 The breakwater structures, as a resulL 0f tiLeir physical
location and structural design, appear to be functioning as a groin,

interrupting the shore building materials normally carried by lit-
* toral currents. This is resulting in an extensive loss of the

shoreline south of the Corps project. The eventual loss of land,
private dwellings, and public roads may become very costly in terms
of monetary and aesthetic values unless abatement measures are
taken. Studies are presently underway to determine the exact effect
of the breakwater on shoreline processes and to find solutions to the
erosion problej.

7.004 Some localized short-term releases of potential contami-
nants to the open waters of Lake Superior have occurred in the past
during disposal of material dredged from the harbor; however, no
apparent long-term damage to any ecosystem has resulted from past
open lake dredged material disposal methods.

7.005 Corps maintenance activity and the periodic expenditure of
funds, manpower and natural resources associated with that activity
has permitted the continued use of Grand Traverse Bay Harbor by
those individuals who rely on the harbor for their livelihood, for
their recreation, and for their safety.

7.006 Continued maintenance of the Grand Traverse Bay Harbor,
while resulting in irretrievable short-term uses and commitments of

resources and temporary disruption of harbor benthic species within
the project area, would allow the existence of harbor-related land
use and life style options for present and future generations in
the Grand Traverse area and surrounding Keweenaw Peninsula area.
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8.000 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

8.100 Breakwater Maintenance - Breakwaters and revetments at Grand
Traverse Bay Harbor are constructed of sheet piling, rock and con-
crete. All of the materials that go into either the construction or
maintenance of any Corps of Engineers structures may be considered as
permanently and irretrievably committed. All fuels and lubricating
oils used by construction and maintenance machinery also constitute
irretrievable commitments of natural resources.

8.200 Maintenance Dredging - The operation of dredging equipment,
tugboats, tenders and other maintenance craft results in consumption
of thousands of gallons of petroleum products each year, but only
a portion of these are used at Grand Traverse Bay Harbor. Mainte-
nance dredging entails an irreversible commitment of biological
resources throughout much of the harbor as a result of alteration
and disturbance of bottom sediments.

8.300 Dredge Material Disposal.

8.310 Open Lake - Past operations have disposed of approximately
174,866 cubic yards of sand, silt, clay and organic material dredged
from the harbor over the life of the project into Lake Superior.
Of that material only the sand, which made up the predominant
character of the material, could be considered as a valuable natural
resource which has for the most part been irretrievably lost.

.. 8.320 Beach Nourishment - At various times in the past, dredged
sand has been used as beach nourishment. Material used for beach

-" nourishment represented a wise recycling of a valuable natural
*. resource, as well as a replacement of real property and associated

lakeshore land values.

8.400 Long-Term Commitments of Resources - Certain irreversible
and irretrievable commitments of resources associated with Grand
Traverse Bay Harbor maintenance must be viewed in light of the
long-term public good, public need, and public safety afforded by

* - a harbor in this location.

8.401 Corps of Engineers maintenance activity in Grand Traverse
*: Bay Harbor permits both recreational boating and commercial fishing

activity to be pursued by those persons who have chosen this harbor
as their home port. In addition, the existence of the harbor
increases the viability of the harbor-of-refuge program along Mich-
igan's Keweenaw Peninsula.
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9.000 COORDINATION

9.001 This report was drawn in part from an environmental impact
assessment prepared by National Biocentric, Inc., and a shoreline
process study prepared by Michigan Technological University, both
under contract with the Corps of Engineers. Many meetings were
held with National Biocentric, Inc. and its subcontractors; the
University of Minnesota, Duluth; University of Wisconsin, Superior;
and Michigan Technological University, Houghton, to determine the
scope and content of the assessment and to ensure adequate coverage-
of all Corps functions and their effect on Grand Traverse Bay
Harbor.

9.002 During the weeks of 9-13 and 16-19 of July 1973, representa-
tives of National Biocentric, Inc., the Corps of Engineers, St. Paul
District and Duluth; the U.S. Environmental Protection Agency; the
Fish and Wildlife Service; the Minnesota Pollution Control Agency;
the Minnesota, Wisconsin and Michigan Departments of Natural
Resources; as well as local administrative officials and interested
parties, participated in a tour of all harbors on Lake Superior
which are within the jurisdiction of the St. Paul District of the
Corps of Engineers. The purpose of the tour was to familiarize the
representatives of interested Federal, State and local governments
and of the contracting agencies who were carrying out technical
studies on specific harbors with all of the harbors and the problems
involved, in dredging, disposal and general maintenance of such
harbors. It was hoped that as a result, the assessment parameters
would be better understood by all and that a coordination of effort
might better be achieved.

9.003 In addition, copies of this environmental assessment report
have been furnished to the following agencies and interest
groups:

U.S. Environmental Protection Agency -

U.S. Department of Agriculture
U.S. Department of Commerce
U.S. Department of Health, Education and Welfare
U.S. Department of Housing and Urban Development
U.S. Department of the Interior
U.S. Department of Transportation
Advisory Council on Historic Preservation
Federal Energy Administration

Michigan Advisory Council for Environmental Quality
Michigan Bureau of Management and Budget
Michigan Bureau of Programs and Budget
Michigan Department of Natural Resources
Michigan Farmers Home Administration
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Michigan Historic Preservation Officer

Michigan State Archaeologist
Michigan Water Resources Commission
Great Lakes Basin Comission
Upper Great Lakes Regional Commission
Western Upper Peninsula Planning and Development

Izaak Walton League of America
League of Women Voters

-t Michigan United Conservation Clubs
Northern Environmental Council
Save Lake Superior Association
Sierra Club

Department of Biological Science, Michigan Technological
University

] - Department of Civil Engineering, Michigan Technological
University

Fresh Water Biological Institute, University of Minnesota
l1arine Studies Center, University of Wisconsin
Social Science Division, Northern Michigan UniversityS..Michigan State Archives Library

10.000 CONCLUSIONS

10.001 Based on the information contained in this assessment report, I
conclude that the continued operation and maintenance of Grand
Traverse Bay Harbor is important to the health, safety, and social
well-being of the residents of the local area and other persons
utilizing the facility as a harbor-of-refuge. The adverse impacts
of operation and maintenance activities are generally short-term

-- in nature and the social benefits resulting from the project out-
weigh these short-term effects.

10.002 Attention should continue to be given to preventing, con-
trolling, and removing any fuel spillage or oil slicks caused by
dredging and harbor maintenance activities. Efforts should continue

to be made to avoid spillage of sediment back into the harbor during
dredging, loading-and unloading of scows, cleaning of scows, and
related activities.

10.003 The proposed action would not result in the displacement of
any persons or in the loss of any known cultural, natural, historic,
or archaeological resources. Any historical and archaeological
finds made during dredging and harbor maintenance activities will
be recorded and preserved. Coordination to determine the impact
of Corps activities on a historical fishing community in the Grand

tTraverse Bay area has been initiated and further assessment will
be made following the completion of coordination.



10.004 All maintenance work will continue to be coordinated with the
U.S. Fish and Wildlife Service and the Michigan Department of Natural
Resources to assure that the impacts upon aquatic life will be kept to
a minimum.

* "10.005 The ongoing shoreline erosion study will be carried out to a
reasonable conclusion and mitigative measures will be taken if necessary.

- "10.006 The environmental review by this office has indicated that the
proposed action would not have a significant impact on the quality of the
human environment.

*: 10.007 Therefore, I conclude that these activities do not constitute a
major Federal action which would significantly affect the quality of the
human environment and it is my decision that an environmental impact state-
ment will not be prepared for this activity.

* 30 May 1975 MAX W. NOAH
Colonel, Corps of Engineers
District Engineer

Vr
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Table 1. Jh identi ic L.,.n of spxocific sanr-Aes within a zone in Grand
Trivewosc Ecl:, or

SJN PLE I1MTE
ZC14E Nil II3", O3LLCAD AG1W'CY

1 3 Novarnbr 1972 WI
1 4 Nouraxr 1972 NBI
1 10 July 1973 1-I-
1 16 Junc 1973 HInu
1 22 August 1973

2 2 April 1971 FPA
2 7 July ]973 NI
2 14 June 1973 flu
2 15 June 2973
2 2L Aucust 1173
2 2i August 1973

3 5 .Navcr-.r 1973 NBI
3 6 Novnbor 1973 14BI
3 11 Juce 1973 ?'IU
3 12 June 3973
3 13 June 19"/3
3 17 Augast 1973 l-IFJ
3 18 August 1973 Mr"
3 19 August 1973 IU

4 1 April 1.971 F 'A
4 8 July 1973 NI
4 9 July 1973 w31

Table 2. Samples collected by EPA, NDI, and !,TU in Grand
Traverse Harbor.

so.mrle Collecting Date
. n :e. Agency Col lected

" EPA April, 1971

1-6 3I No-rember, 1972

7-10 NBI July, 1973

11-16 MTU June, 1973

17-:.2 MTU Aucust, 1973

GRAND TRAVERSE BAY HARBOR
EXHIBIT 2 WATER QUALITY SAMPLING DATA
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TECHNICAL APPENDIX

Bacteriological analysis of water samples from
Grand Traverse, collectcd by "FU'in the surner
of 1973. Surface somples () and bottom san-
ples (b) were collected one mcer below the sur-
face and o1 Pieter above tLe bottom.

Total Fecal
Samnl Zone Date Cojiforms Coliforms

16S 1 6/73 150 15
16B 1 6/73 150 15 "
22S 1 8/73 150 23
22B 1 8/73 1100 15

14S 2 6/73 21 23
14B 2 6/73 36 23
20S 2 8/73 15 9
20B 2 8/73 11 4 '
15S 2 6/73 20 15
15B 2 6/73 240 9
21S 2 8/73 23 7
21S 2 8/73 93 91

11S 3 6/73 75 23
lB 3 6/73 36 15
17S 3 8/73 11 150 U
17B 3 8/73
12S 3 6/73 93 7
12B 3 6/73 -- *
18S 3 8/73 21 460
18B 3 8/73 ---*
13S 3 6/73 460 43
13B 3 6/73 ---* ---*
19S 3 8/73 75 43
19B 3 8/73 ---* ---*

* Too shallow fbr bottom samples

P
[! U

GRAND TRAVERSE BAY HARBOR EXHIBIT 3

BACTERIOLOGICAL ANALYSIS
A-11
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* TECHNICAL APPENDIX

flcnthic lnvvrtc .rates Coll.ctod by 11W' ared
Nih~ with a r j'mculc x nino inch Ponar Drcdg
at Grana1 Trav%.xrse.

Samp:le Organimn ?&mbo
N'juberPresent

3 Prorz-adius 2
3 Ydv-botanytarsus 1
3 Peloscolex 3
3 ~Umbriculus 1

4 ambriculus 5
4 Tubifox 1
4 Chactogaster 1
4 Dasybelea 1

5 Unidentif ied. Tanypodinae 1
5 Iijnriculus 1

6 Falponyia 2

7 Peloscolox 2
7 JjImbriculus 2
7 Lirnnai lus 1
7 Tlubifex 1

8 Unidentified Chironamid 1

9 Eudiefferie] la 1
9 lnidenti-ricd chironomid 1

10 Rhiizelmls 1
10 Peloscolex 24
10 Lijrvdrilus 164
10 L..mbriculus 127
10 Tribelos 1

11 Diamesa 1

12 No Organians

13 ho Organimus

14 Pelosmi-ex 1

15 Dakief fcrie la 2

15 Unidentifiedi Chironanics 3

EXHIBIT 4 GRANID TRAVERSE BAY HARBOR
BENTHIC INVERTEBRATE SAMPLING
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Crarx Ti averse Cuntinuad.

Sample Organism NPznbxr
WMmlr ____Present

16 Eukieferialla 1
16 Tricl~os 2

* 116 Ptloscolex 7
16 kpa1nyla 1

17 Dikiefteriella 4
17 Tribelos 3
17 Unidentifixl Chirorianids 4
17 Lincxrilus 1
17 Palpcznyia S

18 Palpanyil 4
18 Diptera pua~ 1

19 Cryptchironarius 1
19 Heterotrissocladius 3
19 1~xeotanyt~i'rsus 1
19 Palpcxiyici 1
19 Hydropayo-hidae1

20 Eukiefferiellay
20 Unidetificd Chirorxnid 2

21 aikicffcaiella 1
21 Tubifcx 3
21 bIrnvbricul, is 2

22 DEkieffariella 1
22 Leterotrisscladius 2
22 Polypodilum 2
22 bbiculus 1
22 Sialis 1

A-13 EXHIBIT 4 (Cont.)
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f~~~TOF TI4! tr"Y

State :.rc: ,.

Der lir. Fittins

We are nmo- in the process of yrepynrin: r draft envirmorental Isowe-iL
statL:! ..t for tho o;'erarlca nd rit. tixico of Graxid Iravcrne L;7r
harbor, l~.ituCounty, zcichd.lan erid fur htarbor relatc4 shorel.lIre

In gecneral C-.s stamert wf .1 Ussclv-s thLe etuviromn~tal iisipucts at
Corr.s of tna:incers ac',,v:,ties nocef tary to ?4Lift.ii n-i o~)trate
the hiirbor. h.Ids incvols norr*l1 irc-!:vter repnix Ao;.i .C.::t±
dred tii'r, whia~h 1. nv:ri -rr &,; "er n.i . '-ic cor':rc tOVfEq'! f e,,i'. I
annual a-c:~eof 3,Cv1j cubic yar-la. rrcin.ed rmtn'iU frn'r,
Traverna d.. 1;arbor ic disp'osed of iii the open lake cr m-ar
beach 1!ouricirnrt.

In cot rliarce ifi cuction 106 of Via ;.atina1 !Uistf%'ic~Ir~r::v.
Act oZ 1N' and rxczctive Crder 11' 3, -ae ara ci-~. you~r ec- 'ts
couccrninjr 0e exict';ce oi any ldrc. v;;Ictlo nrctcol -j mt(!I

D~ay I .t. lor, rc! whIich Ivay La afictod by ci~sraticji viI:;I.Lc c .:.

activities~. 3Um plates are Incloo- '! indlicating t~le lention oL
harbor andx the proj(.ct dii'ansions.

Vie dreift enviromwcntai i-pact atr r.-~ for CrauW Iraverse Day 4r''-
lo scLeduLLod for c'.einin tito ~ r~.;of 1976, mu' n cury 'iibe
furnisecd you at tiat U130e.

If wecart be of any further aslstance Ilease co1utacI us.

Siurercly your*,

* li. IFAX 11. ];CA!U
1.Irdex i~a -p. loka Co:c.1 orpi c. 11.1 .. r

Lup)erior £ orcr DintrictI.;ico
2. Index 1.ap - Grn.' irsverse

Day Iarbor, li.,.in

EXHIBIT 6 HISTORIC AN~D ARCHAEOLOGICAL
COORJJIW~ATIOi4
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IDENTICAL LETTEPS TO:

Mr. Wilfred H. Husted
Archaeologic Salvage Coordinator
National Park Service
U.S. Department of the Interior
143 South 3rd Street
Philadelphia, Pennsylvania 19106

Mr. James Fitting
State Archaeologist
Department of Natural Resources
Stevens T. Mason Building
Lansing, Michigan 48926

Dr. Martha M. Bigelow
Division of Michigan History
Department of Natural Resources
208 North Capitol Avenue
Mutual Building
Lansing, Michigan 48933

A-17 EXHIBIT 6 (Cont.)
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United States Department ;f the Interior
NATIONAL PARK SLRV*ICE

MIDWEST REGION

W ma k~~ 0 1709 JACKSON STREET

I7~19OMAA, NEBRASKA 6EI02

1-70519 W1, C 9 1975

Colonel Nz% V. Noah
Corps of 17nc;i'cers
District Uncvineera
1210 U.S. Post office
St. Paul, inrnesota 55101

Dear Colonel Noah:

major Hintz's letter of December 4, 1974, to Mr. Wilfred
Husted in our Philadelphi.a Office has been forwarded to
our office for reply. ile have been requested to ccm-ment
on any historical, archeological, and paleontologrical

V resourceE known to cxi ;t in -he vicinity of Gran~d Traverse
Bay' Harbcr, Michigan, which may be affz-cted by your
operatioi a'nd maintenance activities.

Although records available to us do not indicate that any
cultural resources are present in the area described, we
cannot make the type of field reconnaissance needed to
provide 'he assurance you seek that the action proposed
would have no impact on cultural resources. Tlercefore,
we can only suggest so-urces -or such information as will
be necessary for compilation of the draft envircnmental
statement.

The statement should ref ler7: consultation of the National
Register of Historic Places (including monthly supplements
as published in the Federal Regizter) in order to deterrine
whether any properties listod therein will be affected
in any way by the proposed plan for operation an~d maintenance
of Grand Traverse Bay Farbor. If thc project has an etfect
on a National Register listing, the statement should
reflect further corpliance with Section 106 of the National
Historic Preservation ?ct of 1966 (r--'bii.c Law r,-ECS) .
Evidence of co'nsultationA with the State Historic Preservation

U Officer should also be pres.nted with respect to cultural
values in the project area t.hat may be eligible for inclusion

kiNteNational Register.

VR t6 L1fC1S"flP WiC4 FWrOur200th Utday

EXHIBIT 7 LETTER FROM THE
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In the ever, that the proposed project entails involvement
of any onsrZore properties, the Mlichigan State Archaeologist
(Dr. Jares E. Fitting, Michigan H1istory Division, Departmcnt
of State, 208 North Capitol Avenue, Lansing, Michigan 5e9l1)
shoul1 be contacted with regard to any archeological
resources within thz project area which may be affected
by the proposed project. If there are no cultural resources
known at the present time within affected onshore areas,
it may be necessary to conduct a professional archeolcgical
survey of all land.s to be directly affected by the pro-
posed project in order to locate and assess presently
unrecorded archeological resources.

The statement should further reflect procedures to be
followed should previously unknown archeological resources
be encountered during project development.

Sincerely yours,

nobert L. Giles
Acting Regic al Di actor

A-19 EXHIBIT 7 (Cant.)
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M IC HI G AN f PA RT M EN T 0OF ST AT Y

R I C HARD 0. A UST IN SECRETARY OF STATE L
MICHIGAN 48918

. (517) 373-0510
MICHIGAN HifrTORY 01 VlSt

AOWlNSTRAT1011. PUBLICATIC P..-
mjN"Af.,P MISTO~RIaC Silt'

STATE ARCHIVES
December 17, 1974 34N ft4 lo-F-

STATE UUS!iM
SOS M. 11-,jt-'/..,

Colonel Max W. Noah
Army Corps of Engineers -

1210 U.S. Post Office and Customs House
St. Paul, Minnesota 55101

Dear Colonel Noah:

We have no record of archaeological sites within
the immediate area of Grand Traverse Harbor, Houghton
County, Michigan. Furthermore, the proposed dredging,
including offshore dumping of a limited amount of
dredgings, would have no adverse impact ona such
unrecorded sites as micht exist i.n the area.

I would like to call your attention to a study of
this area that will be included in a Master's Thesis
being prepared by Mr. Alan Moore for the School
of Natural Resources at the University of Michigan.

* The Grand Travar~o Fishing Community has been identified
as one of the six z'ost significant historical fishing
communities in th~e State. Moore is to join our staff
in February, 1975 and the entire area will probably
be nominated to the National Register of Historic Sites
at that time. Since I am not a historian, I will not
attempt to assess the impact of your actions on the
historical integrity of the district.

Sincerely,

State' Archaeologist2

Michigan History Division

* JEF/ew,

cc: M. Bigelow

K. Eckert

HXKIBIT 8 LETTER FROM THE MICH~Wa
'4 STATE ARCHAEOLOGIST
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DEPARTMENT OF THE AMY
ST. PAUL DISTRICT. CORPS OF 9NGINEA
1135 U. S. POST OFFICE & CUSTOM HOUSE

ST. PAUL. MINNESOTA 53101

Dr. M~artha M. Bi~elow
State Preservation Officer
Michigan History Division
208 N4orth Capitol Avenue
LausIn., Hichi-lan 48918

- Dear Dr. Bigelow:

We are now preparing an envirenmental assessment report for operation
and maintenance activities in Grand Traverse Bay Harbor, Houghton
County, Michigan.

In general, the statement will discuss the environmental effects-
of Corps of Engineers actiiities alacessary to maintain and operate
the harbor. This Involves breakwater repair and maintenance
dredging Vnich are performed as sr'2!ed. The Corps re,.a.oves an
estimated av/erage of 3,-1^V cubic ;arrs -3f bottc!" ac~.~* nnually.
Dredged material is disposed of In the open lake or near shore as
beach nourishment.

In complianice with section 106 of the National Historic Preservation
Act of 1966 and Executive Order 11593, we are requesting your comments
concerninE the existence cf any h~storical, archaeolo.-ical and
paleontological resources which may exist in the vicinity of Grand
Traverse Bay Harbor, and which may be affected by operation and
maintenance activities. Of particular concern at this tine, is
the status and location of the rf-cently identified Grand Traverse
Fishing Community which was brought to our attention by Dr. James
E. Fitting in his letter of 17 December 1974. Two plates are inciosed
Indicating the location of the harbor and the project dimensions.

The environmental assessment report for Grand Traverse Bay Harbor is
scheduled for completion in May 1Q75, and a copy will be furnished you
at that time.

u If we can be of further assistanne, please contact this office.

Sincerely yours,

2 Incis MOLX W. NOAH
1. Index Map - Lake Colonel, Corps of Engineers

Superior Projects District Eng~ineer

2. Index Map - Grand Traverse

Bay Harbor, Michigan

LETTER TO THE MICHIGAN4 STATE EXHIBIT 9
HISTORIC PRESERVATION OFFICER
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