Central Library of Rochester and Monroe County • Historic Monographs Collection

if .

V"T.

S

;r;

,

."jnf^,-,v*?r, . > s p ? r . j i ^

GREAT LAKES—CONNECTING WATERS,
PRINCIPAL HARBORS, AND RIVER CHANNELS
U.S.

Engineer dept. Board of engineers
for rivers and harbors

Central Library of Rochester and Monroe County • Historic Monographs Collection

Rochester Public Library
Reference Book
Not For Circulation
§1.4Cif

Central Library of Rochester and Monroe County • Historic Monographs Collection

T4TH CONGRESS ) COMMITTEE ON RIVERS AND HARBORS, ( DOCUMENT
I 1st Session
j HOUSE OF REPRESENTATIVES, TJ. S. \ No. 53

GREAT LAKES—CONNECTING WATERS, PRINCIPAL
HARBORS, A N D RIVER CHANNELS

LETtTEK
THE CHIEF OF EN&INEEB8, UNITED STATES ABMY
TRANSMITTING

REPORT OF THE BOARD OF ENGINEERS FOR RIVERS AND HARBORS ON REVIEW OF REPORTS HERETOFORE SUBMITTED ON
GREAT LAKES—CONNECTING WATERS, PRINCIPAL HARBORS,
AND RIVER CHANNELS, WITH FIVE ILLUSTRATIONS
W A R DEPARTMENT,
OFFICE OF THE CHIEF OF ENGINEERS,
Washington, May 31, 1935.
Hon. J. J. MANSFIELD,
Chairman Committee on Hirers and Harbors,
House of Representatives, Washington, D. C.
, M Y D E A R M R . M A N S F I E L D : 1. T h e Committee on Rivers and

Harbors of the House of Representatives, by resolution adopted
January 5, 1934, requested the Board of Engineers for Rivers and
Harbors to review the reports submitted on the Great Lakes—Connecting Waters, Principal Harbors, and River Channels, submitted
in House Document No. 253, Seventieth Congress, first session, with
a view to determining whether further improvement is advisable at
the present time. I enclose herewith the report of the Board in
response thereto.
2. T h e connecting channels of the Great Lakes include the St.
Marys River, between Lake Superior and Lake Huron; the Straits
of Mackinac between Lake Huron and Lake Michigan; and the St.
Clair River, Lake St. Clair, and Detroit River between Lake Huron
and Lake Erie. A connecting channel between Lake Erie and Lake
Ontario is afforded by the Welland Ship Canal, a Canadian project.
These channels unite th** Great Lakes into one waterway system, on
which an enormous traffic in bulk commodities is transported, Because of the great volume of traffic, the policy has been adopted of
131M06—ss
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providing separate channels for up- and down-bound vessels where
practicable. T h e downbound vessels, carrying iron ore and grain frojm
the upper lake to the lower lake ports, are more deeply loaded th$3i
the upbound vessels. T h e River and Harbor Act of July 3, 193$,
authorized a comprehensive project described in the report un&|r
review for deepening the channels used by downbound vessels to
provide depths suitable for vessels of 24-foot draft when the ruling
lake is at its datum plane, at a cost not to exceed $29,266,000. T w o
further improvements subsequently have been recommended to Congress and adopted under the Public Works program; the removal of
the old dike which divided the channel at the outlet of the St. Clair
River, and the improvement of the approach to the Straits of Mackinac between Mackinac Island and R o u n d Island. T h e work authorized is so far advanced that its substantial completion is expected by
July 1, 1936, at a cost well within the limitation fixed.
3. T h e datum planes to which depths in the lake channels were
referred when the present worlds were authorized were not the lowest
levels of the Lakes, but were some 2 feet above the extreme low levelsSubsequently n e w datum planes have been adopted, designed to repT
resent the levels which will be continuously available after the eomjpensating works authorized in the project have been constructed].
T h e construction of these works awaits the consent of the Dominion
of Canada. A s referred to the n e w datum planes, the ruling depth
in the downbound inner lake channels is 23.3 feet: This depth is
considered completely adequate for the vessels of the present lake
fleet when loaded to capacity. T h e channels used only by upbound
vessels have a ruling depth as referred to the n e w datum planes of
approximately 20 feet, and are suitable for navigation by vessels qjt'
18 feet draft or less at extreme lake levels.
4. T h e Lake Carriers' Association, representing the principal navigation interests concerned, requests the removal of certain shoals
adjacent to the vessel courses in open waters of the Lakes, and the
improvement Of certain bends in restricted channels to afford greater
safety to navigation and to reduce delays.
5. T h e commerce through the St. Marys River in the 8 years frorb
1923 to 1930, inclusive, ranged from 72,000,000 to over 92,000,0Cfc
tons annually, dropping to 44,613,671 tons in 1931, and 20,480,873
tons in 1932, and using again to 40,307,893 tons in 1933. T h e commerce through the Detroit River during the 8 years from 1923 to
1930, inclusive, ranged from 80,000,000 to over 110,000,000 tons per
annum, dropping to 47,447,138 tons in 1932 andrisingto 66,009.703
tons in 1933. T h e resumption of the enormous traffic carried in 1930
and previous years is confidently anticipated with the economic
recovery of the Nation.
6. T h e district and division engineers have fully investigated the
advisability and justification of the various proposed improvements
presented by the Lake Carriers' Association and recommend that
three of these be undertaken. These a r e —
(a) T h e improvement of Southeast Bend in the St. Clair River.
St. Clair River divides in a delta formation into several channels as it
enters Lake St. Clair. T h e channel improved for navigation dechannel
scribes ainto
half the
circle
lake.
about
T h3emiles
channel
in length
is a two-way
before entering
channelthe
600straight
feet in
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width. A t no other place in the connecting channels is9«rJh<s°danger of
collision so great. T h e grounding of a larger fr#i|J|te% n^glg? co^hpletely block navigation. T h e district and Ciivipp$ *^gm$efe Reco m m e n d the excavation of a separate straight channel, 300 feet in
width and 25 feet deep across the bend, for the use of downbound
vessels, at an estimated cost of $1,650,000. T h e necessary land has
been found to be held by the State and can be deeded to the United
States for the purpose proposed, although certain rights m a y have to
be acquired by the United States by condemnation.
(6) T h e removal of a small midchannel shoal in the easterly
approach to the Straits of Mackinac at an estimated cost of $50,000.
(c) A relatively minor widening of a bend in the channel in upper
St. Marys River, at Brush Point, in the channel leading from Lake
Superior to the Soo Locks, at an estimated cost of $175,500.
7- T h e Board of Engineers for Rivers and Harbors, concurring in
general with the views of the reporting officers, reports that a separate
downbound channel across the Southeast Bend, St. Clair River,
separating the upbound and downbound traffic will remedy the
present hazards to navigation and will result in savings in time of
transit more than sufficient to justify the cost of the proposed improvement. T h e Board considers a channel width of 300 feet
adequate for present and immediately prospective commerce, but
believes that aright-of-wayat least 1,000 feet wide should be obtained
at this turn to accommodate any future widening of channel found
necessary. T h e Board considers that the relatively small cost of
obtaining a depth of 27 feet over Poe Reef Shoal in the Straits of
Mackinac and of easing the turn and widening the channel above
Brush Point Turn in St. Marys River is thoroughly justified by the
resulting improved navigating conditions and the elimination of
navigation hazards. Other improvements recommended by the Lake
Carriers' Association are not considered warranted at this time.
8. T h e Board recommends that the project for the Great L a k e s —
Connecting waters, principal harbors, and river channels be modified
to provide for the construction of a separate downbound channel
across Harsen's Island at the Southeast Bend in St. Clair River to a
depth of 25 feet below* low-water datum and a bottom width of 300
feet, at an estimated cost of $1,650,000, with increase of $1,000 for
annual maintenance of St. Clair River, subject to the condition that
the State of Michigan quit claims to the United States, free of cost,
all itsright,title, and interest in the land needed for a right-of-way
1,000 feet wide, and furnish suitable areas for the disposal of dredged
materials; for the removal of Poe Reef Shoal in South Channel of
the Straits of Mackinac to a depth of 27 feet below low-water datum
at an estimated cost of $50,000; and for widening Brush Point Turn
in upper St. Marys River to a bottom width of 1,200 feet and the
channel from Brush Point to Point Louise to a bottom width of 1,000
feet at an estimated cost of $175,500 with increase of $1,000 for annual
maintenance of St. Marys River, all as shown on the accompanying
maps.
9. After due consideration of these reports, I concur with the views
of the Board of Engineers for Rivers and Harbors.
Very truly yours,
Major General,
E. M.Chief
MARKHAM,
of Engineers.
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REPbR*TOF*TH"B BO*ARD OF ENGINEERS FOR RIVERS AND HARB
WAR DEPARTMENT,.
T H E BOARD 3 OF'ENGINEERS FOR RIVERS A N D HARBORS,

Washington, D. C, May 23, 1935.
Subject: Great Lakes—Connecting Waters, Principal Harbors, and
River Channels.
To: T h e Chief of Engineers, United States Army.
•1. This report is in response to the following resolution, adopted
January 5, 1934:

Resolved by the Committee on Rivers and Harbors of the House of Representative
United States, That the Board of Engineers for Rivers and Harbors created
under section 3 of the River and Harbor Act, approved June 13, 1902, be, and is
hereby, requested to review the reports on the Great Lakes—Connecting waters,
principal harbors, and river channels, submitted in House Document Numbered
253, Seventieth Congress, first session, with a view to determining whether
further improvement is advisable at the present time.

2. T h e locality under consideration comprises Lakes Superior,
Michigan, Huron, Erie, and Ontario, and their connecting channels.
T h e project authorized by Congress for the through waterway between
Lake Superior and Lake Erie provides for depths in all two-way
channels and in downbound channels suitable for vessels of 24-foot
draft, and for depths in separate upbound channels suitable for vessels of 20-foot draft when the lake stages correspond to the established datum planes, and for compensating works in St. Clair River
and Niagara River to compensate for the lowering of lake levels.
In addition to work under the authorized project, the center dike of
St. Clair Flats Canal has been removed and deepening of the channel
between Mackinac Island and Round Island, Mich., to 27 feet for a
width of 1,250 feet is in progress with funds allotted by the Public
Works Administration. T h e total cost to June 30, 1934, of channels
connecting Lake Superior and Lake Erie, including maintenance and
operation and care of canals and locks in St. Marys River, was $66,418,127,03. Local cooperation has not been required in the improvement of the interconnecting channels. T h e Lake Carriers' Association, under permit from the Secretary of W a r , has removed some
boulders from the channel through Vidal Shoals, St. Marys River,
and widened the downbound channel through Middle Ground at
Port Huron.
3. The Great Lakes and their connecting waterways aTe the most
important unit of inland water transportation in the world. C o m merce consists primarily of such bulk commodities as iron ore, grain,
limestone, and coal. Savings in the cost of their transportation affect
either directly or indirectly the whole population of the United States.
The average commerce for the years 1929 to 1933 was 54,000,000 tons
through the locks at Sault Ste. Marie; 21,500,000 tons through the
Straits of Mackinac, Mich., and 65,400,000 through the St. Clair River,
Mich. T h e decrease in tonnages during the past 5 years was a reflection of the general economic depression throughout the country. A
definite uptrend in the volume of traffic during the next few years is
reasonably assured.
4. The Lake Carriers' Association, representing 83 percent of the
American tonnage on the Lakes, n o w suggests additional improvements in the connecting channels to eliminate delays and remove
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existing hazards to navigation. The specific localities referred to are:
Southeast Bend, St. Clair River; Thunder B a y Island Shoals, Lake
Huron; Poe Reef Shoal, Straits of Mackinac; Brush Point Turn, St.
Marys River; Point Iroquois Shoals - and Gros C a p Reef, St. MarysRiver.
5. Southeast Bend, St. Clair River, is a sharp reverse curve about 3
miles long in the main ship channel, a short distance above the St.
Clair Flats Canal. This two-way channel, with a present m i n i m u m
width of 600 feet, accommodates 50 to 100 passages per day. D o w n
bound vessels must turn on a radius of 2,100 feet at the upper end and
on a radius of 3,000 feet at the center. W o r k in progress will provide
a two-way channel of easy turns 1,000 feet wide above the bend and
700 feet wide below the bend. T h e locality is subject to periods of
low visibility and fog, frequently slowing the movement of ships and
occasionally stopping navigation. T h e Lake Carriers' Association
states that Southeast Bend is the most hazardous stretch in, the connecting channels, and urge widening to 800 feet or the construction of a
separate downbound channel across the bend. The district engineer
considers the present channel fairly practicable, but notes that 19
minor collisions have occurred in this reach in the past 12 years. H e
believes that difficulties of navigating the bend result in some delays,
and that improvement to reduce delays and eliminate present hazards
of navigation is justified.
6. H e has considered three plans of improvement, involving widening the existing channel to 800 feet; widening to 700 feet, and the
dredging of a separate downbound channel across Harsens Island.
(1) Widening to 800 feet.—This, plan contemplates widening the
present 600-foot channel to a width of 800 feet from a point approximately 2,600 feet below Harsens Island Light i7-A to a point near
Lower Reach Light N o . 5, a distance of about 20,500 feet, thence
tapering to 700-foot width in a distance of about 3,500 feet, thence
continuing 700 feet wide to St. Qlair Flats Canal, at an estimated
cost of $675,000. H e reports that the bank-to-bank width of the
river in the bend varies from 90Q to 2,200, feet with the international
boundary generally followTng the middle of the stream. T h e banks
on both sides are low. O n the American side the banks have been
built up and bulkheaded and are lined with homes, s u m m e r cottages,
and docks. O n the Canadian side the land is marshy and undeveloped. H e states that the widening proposed would not encroach
on fast land, the material to be dredged consisting of sand, clay, and
m u d which will take a slope notflatterthan 1 on 4. T h e land to be
dredged is understood to be public property under the control of the
Dominion of Canada, and no difficulty in obtaining Canadian Consent
to the work is anticipated. H e states that widening of the existing
channel to 800 feet would not eliminate the chief cause of difficulty
in this,locality, which is reverse curvature. H e believes that even
if the channel is widened to 800 feet, the Southeast Bend would still
present a serious condition both with respect to the degree of curvature
and direction, and that further requests for greater widths would
continue until this section is improved to conform with the remainder
of the interconnecting channels.
(2) Widening the channel as described above to 700 feet, at an
estimated
costwill
ofavoid
$405,000.
T h e district
states
that this
improvement
considerable
heavy engineer
cutting on
the Canadian
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side of the channel, but that it will be less satisfactory from a navi
gating standpoint than the proposed widening to 800 feet.
(3) Separate downbound channel.—This provides for a separate
channel 18,500 feet long, 300 feet wide and 25 feet deep across Harsens
Island, at an estimated cost of $1,650,000. A right-of-way 550 feet
wide with an area of 180.55 acres would be required. T h e district
engineer states that the area included in theright-of-waywas originally
lake bottom lands and that the State of Michigan holds title thereto
in trust for the people of the State for the purposes of navigation,
hunting, and fishing. With the exception of 15.75 acres, all land is
leased by the State to private individuals under 50-year leases, with
the option of renewal for 49 years. Twenty-two acres are in Muscamoot Bay, 90 acres are s w a m p land, 25 acres are farm land, and 44
acres are improved lots. T h e total value of the leases is $7,352 and
the total assessed valuation of all property within the right-of-way is
$60,085. H e states that under the law passed in 1931 (Public Act 256)
the Governor of the State of Michigan is empowered to deed State
lands to the United States for purposes of navigation, but that the
United States will probably be required to resort to condemnation
proceedings to extinguish the rights of lessees. T h e district engineer
further states that the construction of a cut-off will isolate certain
lands between the proposed channel and the St. Clair River by severing State Highway M 154 in the vicinity of Tashmoo Park. T h e
area served by the highway comprises 1,225 acres, involving 115
separate leases with a total value of about $25,000. T h e assessed
valuation of the property is $136,750. It is computed that the
increased discharge as a result of the construction of a cut-off across
Southeast Bend will have the effect of lowering Lake Huron 0.07 foot,
and that accordingly one additional sill will be required in St. Clair
River, at an estimated cost of $100,000. T h e district engineer states
that a separate downbound channel as proposed will save 1 mile in
distance, or about 6 minutes in the time of passage, and that the
separation of traffic should save 4 minutes in the upbound channel.
H e notes that these reductions in time of passage will result in savings
sufficient to justify the cost of the separate downbound channel.
H e concludes that a separate downbound channel is the ultimate
solution of the navigation problem at this bend, and recommends
that it be authorized at this time.
7. 7%under Bay Island Shoals, Lake Huron.—This shoal, with
i m n i m u m depths of about 22K feet, lies 6 to 7 miles northwest of
Thunder B a y Island Light and is within the limits of steamer lanes
laid out for up- and down-bound traffic. Navigation interests state
that a considerable detour is necessary to avoid these shoals with
certainty at times of poor visibility. The district engineer states that
these shoals constitute a possible hazard only to up-bound vessels,
mainly vessels engaged in the stone trade out of Alpena, Mich., as
vessels in this traffic m a y load to greater draft than up-bound traffic
moving through the Detroit River. H e estimates that such vessels
m a y have to detour 5 miles, 17 times a year, resulting in an actual
money loss of $340 per annum. H e concludes that the cost of removing
estimated
atIf*
$100,000,
is of
incommensurate
resulting
m i8.
n ithe
Poe
m u mshoal,
savings.
Beef
depths
Shoal,
of 24Straits
feet,
ofmiles
Mackinac.—This
east
Poe Reef
is aLighthouse.
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lies directly on the present sailing course through the South Channe
of the Straits of Mackinac, used by all commerce between Lake
Michigan and the lower lakes. Navigators state that while there is
a possible passage on either side of the reef, it is impossible for a master
to know his position with sufficient accuracy at times of low visibility,
and that accordingly the reef constitutes a hazard to navigation.
The district engineer points out that improvement is not urgent for
up-bound traffic, but that a considerable tonnage of stone from Lake
Huron is subject to some navigation hazards and delays, especially
in times of fog and storm. H e believes that the relatively small cost
of obtaining a depth of 27 feet over the shoal is amply justified, and
recommends its removal at an estimated cost of $50,000.
9. Brush Point Turn, St. Marys River.—At Brush Point in the
upper St. Marys River, the channel makes a turn of 15°. T h e
m i n i m u m natural width of channel at the turn between 26-foot
contours is 1,000 feet. Above the turn the channel narrows to a
m i n i m u m width of 700 feet opposite Point Louise, 7,000 feet upstream.
Widths of channel above and below this section are 1,000 feet or more.
Navigation interests state that while the channel has a fairly good
width at this point, vessels meeting at the turn in times of low visibility have difficulty in passing. They request that the turn be
widened by removing about 400 feet of the point. They state that
this woidd result in extension of the straight and well-defined channel
just below Brush Point and would materially aid navigation. T h e
district engineer considered three plans of improvement, involving
(a) increasing the width of the 15° turn from 1,000 feet to 1,600 feet,
at a cost of $132,500; (6) increasing the width of the 15° turn from
1,000 feet to 1,600 feet and widening the channel above the turn to a
width of not less than 1,000 feet, at a cost of $297,000; and (c) a
modification of the above plans to provide for increasing the width
of the 15° turn from 1,000 feet to 1,200 feet and widening the channel
above the turn to a m i n i m u m width of 1,000 feet, at a cost of $175,500.
The district engineer states that although the benefits from this
improvement are intangible, it is believed that navigation will be
facilitated and the hazard of traversing the course at times of low
visibility will be reduced to an extent which will justify further improvement. H e recommends increasing the width of the turn to
1,200 feet and widening the channel above the turn to a m i n i m u m
width of 1,000 feet, at an estimated cost of $175,500.
10. Point Iroquois Shoal, St. Marys River.—This shoal extends
northeasterly in White Fish B a y to within 1,000 feet of the sailing
course as defined by the Birch Point Range Line. T h e Lake Carriers'
Association suggests that the southeasterly end of the shoal be re*
moved to project depth to afford greater width between these shoals
and the sailing course. T h e district engineer reports that a recent
survey of Point Iroquois Shoals indicates that the 27-foot contour
approaches to within 640 feet of the sailing course as n o w marked.
H e finds that the quantity of material to be removed in order to give
a clear channel 700 feet wide and 27 feet deep west of the range line is
negligible and can be removed as an item of maintenance of the
channel.
depth
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The Lake Carriers' Association suggests that the reef be removed or
the location of navigation aids be changed to avoid passing too close
to the reef. T h e district engineer finds that the reefs project about
700 feet west of the channel line as marked by the Gros C a p Reef
lightship. H e estimates that the removal of the shoal as suggested
would involve sweeping operations and perhaps the use of explosives
for rock removal. H e considers that a suitable channel can be m a d e
available by relocating the Gros C a p Reef Lightship 700 feet to the
south westward. T h e lightship is a Canadian aid n o w located in
Canadian wraters. Its proposed movement would place it in American waters, but no difficulties are expected to arise in connection with
its relocation in view of the fact that reciprocal arrangements on
maintenance on both sides of the international boundary are in
effect in other portions of the boundary waters.
12. The division engineer concurs in the views and recommendations
of the district engineer and recommends that the project for the
Great Lakes—connecting waters, principal harbors, and river channels be modified to provide for the construction of a separate downbound channel across Harsen's Island at the Southeast Bend in St,
Clair River to a depth of 25 feet below low-water datum and a bottom
width of 300 feet, at an estimated cost of $1,650,000 with increase of
$1,000 for annual maintenance of St. Clair River; for the removal of
Poe Reef Shoal in South Channel of the Straits of Mackinac to a depth
of 27 feet below low-water datum at an estimated cost of $50,000;
and for widening Brush Point Turn in upper St. Marys River to a
bottom width of 1,200 feet and the channel from Brush Point to
Point Louise to a bottom width of 1,000 feet, at an estimated cost of
$175,500 with increase of $1,000 for annual maintenance of St. M a r y s
River, all as shown on the accompanying maps. The total estimated
cost of these improvements is $1,875^500 for new work and $2,000 for
annual maintenance in addition to that n o w required.
VIEWS AND RECOMMENDATIONS OF THE BOARD OF ENGINEERS FOR
RIVERS AND HARBORS
13. The Board concurs in the views* and recommendations of the
reporting officers. T h e principal improvement n o w requested is the
widening of Southeast Bend in St. Clair River or the provision of a
separate downbound channel across the bend to obviate the present
hazards of navigation and reduce the time of passage. Other improvements requested are minor channel improvements involving the
removal of shoals or easing of bends to provide safer navigation conditions in specific localities. T h e conditions with regard to width
and curvature at Southeast Bend in the St. Clair River present a
difficulty to navigation that is out of proportion to the facilities provided in the remainder of the interconnecting channels. T h e Board
believes that widening the bend will greatly improve conditions but
that it will not entirely eliminate the hazards of navigation which
n o w exist at times of low visibility. It notes that the provision of a
separate downbound channel will not only remove to a large extent
the present hazards of navigation, but will result in materia1 savings
in time more than sufficient to justify the cost of the proposed improvement. T h e Board considers a channel width of 300 feet adequate for present and immediately prospective commerce, but believes
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that a right-of-way at least 1,000 feet wide should be obtained at th
turn to accommodate any future widening of channel found necessary. T h e removal of Poe Reef Shoal and the easing of the turn and
widening of the channel at Brush Point Turn in St. Marys River are
minor improvements desirable to reduce existing hazards to navigation. T h e Board believes that the relatively small cost of these improvements is fully justified by the resulting benefits to navigation.
It, therefore, recommends that the project for the Great Lakes connecting waters, principal harbors, and river channels be modified to
provide for the construction of a separate downbound channel across
Harsen's Island at the Southeast Bend in St. Clair River to a depth
of 25 feet below low-water datum and a bottom width of 300 feet at
an estimated cost of $1,650,000 with increase of $1,000 for annual
maintenance of St. Clair River, subject to the condition that the
State of Michigan quitclaims to the United States free of cost all its
right, title, and interest in the land needed for aright-of-way1,000
feet wide and furnish suitable areas for the disposal of dredged m a terials; for the removal of Poe Reef Shoal in South Channel of the
Straits of Mackinac to a depth of 27 feet below low-water datum at
an estimated cost of $50,000; and for widening Brush Point Turn in
upper St. Marys River to a bottom width of 1,200 feet and the channel
from Brush Point to Point Louise to a bottom width of 1,000 feet at
an estimated cost of $175,500 with increase of $1,000 for annual maintenance of St. Marys River, all as shown on the accompanying maps.
The total estimated cost of these improvements is $1,875,500 for new
work and $2,000 for annual maintenance in addition to that n o w
required.
For the Board:
G. B . PILLSBTJRY,

General,
Corps of Engineers,
REPORT OF Brigadier
THE DIVISION
ENGINEER
Senior Member.

WAR DEPARTMENT,
OFFICE DIVISION ENGINEER, G R E A T L A K E S DIVISION,

Cleveland, Ohio, May 14, 1985,
Subject: Review of reports in House Document N o . 253, Seventieth
Congress, first session, on Great Lakes—Connecting waters,
principal harbors, andriverchannels.
To: T h e Chief of Engineers, United States Army.
AUTHORITY

1. This report is submitted in compliance with the following
resolution adopted January 5, 1934:
Resolved by the Committee on Rivers and Harbors of the House of Representatives,
United States, That the Board of Engineers for Rivers and Harbors created under
section 3 of the River and Harbor Act approved June 13, 1902, be, and is hereby
requested to review the reports on the Great Lakes—Connecting Waters, Principal Harbors, and River Channels, submitted in House Document Numbered
253, Seventieth Congress,firstsession, with a view to determining whether
further improvement is advisable at the present time.
139406—35
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NATURE OF THIS REPORTS BEING REVIEWED
2. In the document under review the Chief of Engineers, on April
26, 1928, recommended modifying the existing project to provide a
depth of at least 24 feet for the down-bound channels; for widening
certain bends; and for constructing compensating works in St. Clair
and Niagara Rivers. H e also recommended a separate report as
authorized for each of the principal harbors of the Great Lakes.
The recommended modification was authorized by the River and
Harbor Act of July 3. 1930, except that the m i n i m u m project depth
was increased by I foot to 25 feet.
DESCRIPTION
3. The locality under consideration comprises the watersheds of
Lakes Superior, Michigan, Huron, Erie, and Ontario, and the connecting channels thereof. T h e geographical description of the watershed of the Great Lakes and the general description of the locality
is given in the document under review.
4. United States Lake Survey Charts Nos. 0, 5, 43, and 63 are
general maps of the region. Detaff maps of specific locations are
enclosed.
5. In their original condition the connecting channels had inadequate depths for economical navigation. In the St. Marys River
locks were required to overcome the abrupt drop of about 20 feet
at St. Marys Rapids. T h e region is subject to storms, fluctuations
of water level, fog, and ice, all of which interfere with navigation.
For about 5 months annually the region is winterbpund.
EXISTING PROJECT
6. Prior reports.—Numerous reports have been made on the subject
under review, the principal ones being listed in the document under
review.
1. Subsequent reports.—Since the submission of that document the
following reports have been made:
(a) Document 2 of the Committee on Rivers and Harbors, House
of Representatives, Seventy-second Congress,firstsession, channel
between Mackinac Island and Round Island, Mich., in which was
recommended a channel 1,250 feet wide and 27 feet deep, at an estimated cost of $225,000, with $500 annually for maintenance.
(b) Document 3 of the Committee on Rivers and Harbors, House
of Representatives, Seventy-second Congress,firstsession, channels
in Lake St. Clair, Mich., in which was recommended the removal of
the center dike in St. Clair Flats Canal, and the modification of the
existing project for channels in Lake St. Clair to provide for a single
channel 700 feet wide and 25 feet deep from the mouth ot the St.
Clair River to the open channel in Lake St. Clair, at an estimated
cost of $350,000.
(c) Document N o , 5 of the Committee on Rivers and Harbors,
House of Representatives, Seventy-fourth Congress,firstsession,
Grays Reef Passage, Mich., in which was recommended an improvement to provide a width of 3,000 feet and a depth of 25 feet through
the east channel, at an estimated cost of $132,400.
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(d) Senate Document No. 110, Seventy-third Congress, second
session, St. Lawrence Waterway, in which the President recommended
ratification of the St. Lawrence Treaty with Canada. This treaty
provided for dredging and for one new lock in St. Marys River;
dredging in St. Clair River, Lake St. Clair, and Detroit River; dredging in the Welland Canal; and dredging, locks, and power development in the St. Lawrence River; all to provide a minimum depth of
27 feet for navigation through the Great Lakes to the Atlantic Ocean.
8. The existing project provides for the following when the lake
levels are at the established datum planes:
(ri) A minimum depth of 25 feet and widths in 2-way channels and
in 1-way down-bound channels as shown in detail on page 53, House
Document No. 253.
(b) A minimum depth of 21 feet and suitable widths for up-bound
channels.
•(c) Compensating works in St. Clair and Niagara Rivers to compensate for lowering of lake levels.
(d) A channel 27 feei deep by 1,250 feet wide between Mackinac
Island and Round Island, Straits of Mackinac, Mich.
Q. Present status.—The work authorized and completed prior to
1927 is described in the document under review. Since that date the
following has been accomplished:
St. Marys River: Removal of Round Island Middle Ground authorized by the act of Jariuary*21, 1927, 100 percent completed; widening
to 500 feet of the Middle Neebish (upbound) Channel authorized by
the act of January 21, 1927, 100 percent completed; and deepening of
down-bound channels to minimum depth of 25 feet, 100 percent
completed.
Mackinac Island and Round Island: Channel27 feet deep by 1,250
feet wide authorized by the National Industrial Recovery Act of June
16, 1933, 22 percent accomplished (Jan. 1, 1935) with completion
estimated about December 1,1935.
St. Clair River: Deepening of downbound channels authorized by
act of July 3, 1930, 30 percent accomplished with completion estimated about December 1, 1935.
St. Clair Flats Canal: Removal of center dike authorized by the
National Industrial Recovery Act of June 16, 1933, 100 percent
completed.
Lake St. Clair: Deepening down-bound channels to m i n i m u m depth
of 25 feet, authorized by the act of July 3, 1930, 65 percent accomplished with completion estimated about July 1, 1936.
Detroit River: Deepening downbound channels to minimum depth
of 25 feet authorized by the act of July 3, 1930, 35 percent accomplished with completion estimated about July 1, 1936.
Compensating works: N o t started.
Grays Reef Passage, Mich.: Recommended by the Chief of Engineers but not yet authorized.
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10. Datum planes.—On July 6, 1933, the established datum planes
of the Great Lakes were modified as shown on the following table:
Elevation in feet above
mean sea level
Difference

Location
Old datum N e w datum

Feet

Lake St. Clair
Lake Erie

!~ .-.

,
,

601.6
579.6
579.6
573.8
570.8
244.5

601.6
578.5
578.5
573.5
570.5
244 0

0.0
—1.1
—1.1

—.3
—.3
—.5

In the execution of the work of deepening downbound channels some
work was based on the "Old " datum planes and such work is therefore
not completed to project depths by amounts of 0.3 or 1.1 feet, depending on the location. In the letter to the Chief of Engineers dated
M a y 2, 1935, on the "Status of connecting channels on completion of
work n o w in progress", it was recommended by the division engineer:
"(a) A n y further deepening of the downbound channels await
approval of the St. Lawrence Waterway or the construction of new ore
carriers capable of being drafted deeper than 22 feet.
" (b) Further deepening of upbound channel through St. Marys
River (estimated cost $644,000) be deferred until it can be justified
by prospective reduction in cost of transportation.
" (c) The upbound channel through Detroit River be deepened to full
project depth of 21 feet referred to the n e w datum planes, as added
maintenance, at an estimated cost of $220,000, and the district
engineer, Detroit, be authorized to submit estimates therefor so as
to begin the work upon the completion of Livingstone Channel and
so as to prosecute it at an economical rate with the Government plant
available."
11. T h e total costs of the channels connecting Lakes Superior and
Erie as of June 30, 1934, is as follows:
N e w work, including canals aDd locks in St. Marys River
$57, 355, 159. 36
Maintenance.._—^
___...
2, 354, 967. 86
Total, new work and maintenance 59, 710, 127. 22
Operation and care of canals and locks in St. Marys River
6, 707, 999. 91
Total, new work, maintenance and operation, and care__ 66,.418, 127. 03

The modification of the existing project as recommended in the
document under review and authorised by the act of July 3,1930, at a
cost of $29,266,000 has recently been reestimated, with the result
that the total cost of the modification is expected to be about
$19,780,000, or a savingOTHER
of about
$9,486,000 from the original estimate.
IMPROVEMENTS
12. Local cooperation.—The connecting channels being through
waterways, no cooperation by local interests has ever been required.
13. Improvement by Lake Carriers* Association.—This association
has made two minor improvements in the connecting channels. In
1917, it removed about 210 cubic yards of boulders from Vidai Shoals
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in St. Marys River, and in 1922 it removed about 349,000 cubic yard
of material from Port Huron Middle Ground in St. Clair River.
14. Terminal and transfer facilities.—These f acuities have not been
required by the Federal Government in connection with improvements to connecting channels. A t the principal harbors adequate
terminal and transfer facilities have been continually maintained and
are considered among the most modern in the world. They are
described in general in the document under review and in detail in
"Transportation on the Great Lakes, Transportation Series N o . 1
(Revised 1930)."
COMMERCE AND VESSEL TRAFFIC

15. Commerce.—The volume of traffic traversing the connecting
channels of the Great Lakes is indicated in the following table:
St. Marys Falls Canals,
Mien, and Ontario

Straits ©f Mackinac,
Mich.

St. Clair River, Mich.

Year
Value

Short tons

Value

Short tons

$1,000,327,459
760,988,185
521,686,758
354,710,804
534,411,772
634,420,996

28,986,913
25,854,254
21,270,511
12,479,509
19,229,349
21,564,107

$361,359,249
301; 956,031
229*541,682
150; 564,'192
227,309,312
254,146,093

99,677,966
81,684,168
54,889,436
36,511,005
54,235,207
65,399,556

Short tons

1929- —
1930
19311932
1933

-

Annual mean

— 92,622,017
— 72,897,752
44,613,671
20,480,873
40,307,893
54,184,441

Value

$1,076,522,033
852,782,714
641,552,297
632,370,607
719,158,845
'784,477,299

The commerce of the Lakes is essentially one of bulk commodities
of which the principal are as follows:
Iron ore—Lake Superior to Lakes Erie and Michigan.
Grain—Lake Superior to Lake Erie and St. Lawrence River.
Coal—Lake Erie to Lakes Superior and Michigan.
Stone—Lake Huron to Lake Michigan.
Stone—Lake Huron to Lake Erie.
Additional data are given in the district engineer's report, in the
document under review, ^and in Transportation on the Great Lakes,
Transportation Series N o . 1 (Revised 1930).
16. Vessel traffic.—The past few years has witnessed a definite trend
to the self-unloading type of vessel for the coal and stone trade, both
by construction of n e w vessels and conversion of existing ships into
self-unloaders. For general sizes of vessels n o w operating on the
Great Lakes see the district engineer's report, the document under
review, and Transportation on the Great Lakes, Transportation
Series N o . 1 (Revised 1930).
IMPROVEMENTS DESIRED

17. The division and district engineers did not consider a public
hearing necessary because of the general character of the connecting
channels. T h e views of all United States vessel interests were
requested and the views of the Lake Carriers' Association, representing about 83 percent of the American tonnage on the Lakes, were
taken as a measure of the improvements desired. This association
requested the following improvements:
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(a), St* Clair River, Southeast Bend.—Widen this bend :from 600 to
800 feet.in width. T h e present:two-way channel is a reverse curve
with a total curvature of about 180° in a length of 3 miles. T h e
grounding of a 600-foot freighter across this channel would block the
channel. T h e widths above and below the locality are from 800 to
1,000 feeti for similar two-way traffic. A t no other point in the con-,
necting channels is there so great a danger of collision. The m i n i m u m
width should be at least as m u c h as other straighter reaches. It is
emphasized that thespecial board on Great Lakes channels recognized
the need for wider channels and considered reducing the hazard by
providing a separate dowribound channel. Attached to the district
engineer's report are subsequent letters from the Cleveland lodge of
the International Shipmasters' Association and from a number of
vessel masters urging the construction of : a separate downbound
channel across this bend. In addition* a separate downbound channel is urged b y the president of the Lake Carriers' Association in a
letter addressed to the division engineer, copy attached.
(6) Lake Huron, Thunder Bay Island Shoals.—Remove the shoals
lying 6 to 7 miles northwest of Thunder B a y Island Light. They
have a m i n i m u m depth of about 22 K feet and are within the limits of
steamer lanes laid out for upbound and downbound traffic. T o avoid
these shoals at times of obscure vision would require a considerable
detour, and also an effective aid to navigation.
(c) Straits of Mackinac, Poe Reef Shoal.—Remove the shoal lying
about 1J_ miles east of Poe Reef Lighthouse. It is directly on the
sailing course and has a m i n i m u m depth of 24 feet of water. While
a navigable passage exists on either side, the shoal is a hazard at times
of low visibility, fog, and storm.
(d) St. Marysi River, Brush Point Turn.-^-Remove about 400 feet of
this turn at the point where the shoal juts but into theriverand the
channel changes direction. This would be in extension of the straight
and well-defined channel just below Brush Point and would materially
aid navigation and m a k e for safety at this location. T h e present
channel has fairly good width but vessels meeting at the turn have
difficulty, especially at times of low visibility.
(e) JS*. Marys River, Point Iroquois Sftoalsr—Remove a part of the
southeasterly end of these shoals. A t this point the shoal encroaches
to within a few hundred feet of Birch Point range line. The remainder
of the shoal is in general 1,000 feet away from the range fine.
(f) St. Marys River, Gros Cap Reef—Investigate with a view to
removal, or to'a change in location of aids, the shoal about 2,000 feet
southeast of Gros C a p Reef Lightship. It has about 23 feet over it
and is very close to Birch Point range line: Also the Point Iroquois
Light, if it were moved about 8,000 feet east 20° north of its present
location, would be in a better position, and a slight change in course
from Whitefish Point would avoid Gros C a p Reefs.
(g) T h e association points out that the special board on Great Lakes
channels in the document under review computed that a delay of 7
minutes for each upbound boat in Lake Superior trade would justify
spending a million dollars in St. Marys River and that the suggested
improvements would hot only prevent delay but would contribute
materially to safer navigation.
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SPECIAL SUBJECTS

18.,The existing development of water power at Sault Ste. Marie
in St. Marys River will not be affected b y the present report. There
are no problems of land reclamation or flood control involved in this
report.
PLANS OF IMPROVEMENT

19'-.' iSf. Clair River, Southeast Bend—(a) Widening to 800 feet.—This
plan contemplates widening the present 600-doot channel to a width
of 800 feet from a point about 2,600 feet below Harsens Island Light
17-A to a point near Lower Reach Light N o . 5, a distance of about
20,500 feet, thence tapering to 700-foot width in a distance of about
3,500 feet, thence continuing 700 feet wide to St. Clair Flats Canal.
O n the easterly side of the channel between Haybury Highway
light ]STo. 2 and Southeast Bend Light N o . 4, the widening m a y cause
some falling in of the banks. T h e land area in this vicinity is low
and marshy and is public property of the Canadian Government.
There should be no difficulty obtaining Canadian consent for the
Work. T h e widening m a y require the relocation of two aids to navigation, which the local superintendent of lighthouses does not consider difficult or costly,
T h e district engineer estimates the cost as follows, based on hydraulic

dredging:
Dredging 2,700,000 cubic yards, at 22 cents.
,___
-_
$594,000
Overhead, supervision, contingencies__________i^______Li.
;__ 81, 000
Total _. ._- :.„ ,T._._„____ 675, 000
(6) Widening to 700 feet.—To provide a widening to 700 feet is
estimated to cost as follows:
Dredging 908,000 cubic yards, at 40 cents
$363, 200
Overhead, supervision, contingencies.
—
41, 800
Total -— 405,000
(c) Separate downbound channels.—The third plan considered for
the Southeast Bend is to provide a separate downbound channel 300
feet wide and 25 feet deep, extending across Harsens Island from
Harsens Island Light N o . 17~A to about 1,500 feet below Lower
Reach light N o , 7, a distance of about 18,500 feet.
T h e right-of-way for this channel is on land held in trust b y the
State of Michigan for its people for the purposes of navigation, fishing,
and hunting. Subject to these purposes about 91 percent of this
right-of-way has been leased to private individuals. T h e proposed
channel will cut State Highway N o . M l 5 4 in the vicinity of Tashmoo
Park and thereby isolate some lands between the n e w channel and
the St. Clair River.
T h e district engineer estimates the cost as follows:
Dredging 6,267,000 cubic yards, at 20 cents
$1, 253, 400
Overhead, supervision, contingencies
____
„_— — _
396, 600
Total . __... :-..-ij— 1, 650, 000
20. Lake Huron, Thunder Bay Island Shoals.—(a) T h e removal of
these shoals involves the clean-up, to a depth of 27 feet, of about
8,846,000 square yards of area b y dipper dredge and derrick boat.
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The district engineer considers the cost of such a plan to be prohib
tive and not warranted.
(b) T h e removal of the four most easterly shoals marked " G , "
" H , " " I , " and " J " on the attached m a p was considered by the
district engineer and estimated to cost about $100,000.
(c) T h e removal of the most easterly shoal marked " J " on the attached m a p was also considered and estimated to cost about $20,000.
21. Straits of Moxkinac, Poe Reef Shoal.—The removal of this shoal
involves the clean-up* to a depth of 27 feet, of about 22,000 square
yards of area by dipper dredge andderrick boat. The district engineer
estimates the cost to be $50,000.
22. St. Marys River, Brush Point Turn.—(a) T h efirstplan considered increases the width of the 15° turn from 1,000 to 1,600 feet.
For a depth of 26 feet the district engineer estimates the cost to be
$132,500.
(b) T h e second plan considered consists in securing, in addition to
the above widening, a width of not less than 1,OQ0 feet throughout the
turn. T h e plan involves additional dredging above the turn for a
distance of about 7,000 feet. T h e total improvement is estimated
by the district engineer to cost as follows:
Widen turn from 1,000 to 1,600 feet, 530,000 cubic yards, at 25 cents: $132, 500
Widen channel above turn to 1,000 feet, 658,800 cubic yairfs, at 25 cents. 164, 700
Total, including overhead, contingencies, supervision 297, 200

(c) T h e third plan considered is a modification of thefirsttwo plans.
A width of 1,200 feet at the turn can be obtained by a small amount of
dredging. Under this plan the cost as estimated by the district
engineer would be:
Widen turn from 1,000 to 1,200 feet, 43,200 cubic yards, at 25 cents,._ $10, 800
Widen channel above turn to 1,000 feet, 658,800 cubic yards, at 25 cents. 164, 700
Total, including overhead, contingencies, supervision—. 175, 500

23. St. Marys River, Gros Cap Reefs, and Point Iroquois Shoals.—A
Eortion of Gros Cap Reefs projects about 700 feet west of the channel
ne as marked by Gros C a p Reefs Lighthouse. T h e shoal, as marked
by the lightship and the present sailing course, has an area of about
67,700 square yards with a least depth of 24.5 feet. Its removal; is
estimated by the district engineer to cost about $70,000. A t Iroquois
Shoals the removal of about 40 feet of one projecting shoal will give a
m i n i m u m width of 700 feet west of Birch Point Range line., T h e
plan considered by the district engineer is to m o v e the Gros C a p Reef
Lightship to the westerly edge of Gros C a p Reef—^about 700 feefc—
and thus eliminate dredging these shoals and to remove the small
projecting Point Iroquois Shoal as a matter of maintenance.
VIEWS OF THE DISTRICT ENGINEER
24. St. Clair Rimr, Southeast Bend.—The district engineer considers
the present channel fairly practicable. While there has been no
actual blocking of the channel, there have been 19 minor collisions in
the past 12 years, resulting in damages estimated at $60,000. Normally vessels meet in this bend and great care in navigation is required,
with the result that the entire movement is slowed down. A widening
to 700 or 800 feet would ease conditions and save some time. T h e
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saving of 1 minute of time would justify an investment of about
$405,000 and a saving of nearly 2 minutes would justify an investment
of about $675,000. T h e proposed widening will hot cure difficulties of
navigation around reverse curves and in any ease requests for easement
of conditions would probably continue.
T h e district engineer points out that the special board of engineers
seriously considered a separate downbound channel through Harsen's
Island. T h e downbound cut-off will save 1 mile in distance, or about
6 minutes in time. T h e separation of traffic should save 4 minutes
in the upbound channel. O n this -basis he estimates annual savings
of $66,700. These savings, at 4 percent, represent a justified investment of $1,667,500.
T h e district engineer views a separate downbound channel at this
bend as the ultimate solution and believes it should be adopted
now. It is his opinion that the land needfed for the improvement can
be obtained by a quitclaim deed from the State of Michigan followed
by condemnation proceedings to determine therightsof the lessees
and the damages to them, if any.
25. Lake Huron, Thunder Bay Island Shoals.—In the opinion of the
district engineer, these shoals constitute a possible hazard only to
upbound vessels, mainly in the stone trade out of Alpena, Mich.
S o m e of this traffic m a y load to greater draft than upbound traffic
through the Detroit River and must therefore avoid the shoals having
about 22 feet over them. H e estimates that on perhaps 17 trips of
these vessels they m a y have to take a course about 5 miles longer than
the usual upbound course, resulting in an actual money loss of $340
per season. H e points out such loss cannot justify the cost.
26. Straits of Mackinac, Poe Reef Shoal.—This shoal lies near the
middle of an otherwise free and open channel about 2 miles wide which
is used by all commerce to and from Lake Michigan. T h e district
engineer points out that improvement is not urgent for upbound traffic
limited by depth of upbound connecting channels, but that a considerabletonnage of stone from Lake Huron is subjected to hazard and
delay especially in times of fog and storm. H e believes that an expenditure of $50,000 for removal of this shoal is justified.
27 St. Marys River, Brush Point Turn.—The district engineer considers that if a more suitable turn can be procured at moderate cost,
improvement as insurance against hazard during periods of low visibility is warranted. H e believes that improvement of the 700-foot
channel above Brush Point Turn is warranted, even though the
economic benefits are not tangible.
28. St. Marys River, Gros Cap Reefs and Iroquois Shoals.—In the
opinion of the district engineer the conditions at these localities can
be relieved by adjustment of aids for Gros C a p Reefs and a slight
amount of maintenance for Iroquois Shoals, and that these improvements can be m a d e under the existing project.
RECOMMENDATIONS OF THE DISTRICT ENGINEER

29. In view of the above considerations the district engineer recommends that the existing project for the Great Lakes—Connecting
Waters, Principal Harbors, and River Channels be modified to provide for the construction of a separate downbound channel across the
139406—33

3
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Southeast Bend, St. Clair River, Mich., to a depth pf 25 feet at lowwater datum and a bottom widt h of 300 feet, at, an estimated cost of
$1,650,000 with $1,Q00 increase in annual maintenance of the.St.
Clair River; for the removal of Poe Reef Shoal, South Channel,
Straits of Mackinac, Mich., to a depth of 27 feet below low-water
datum at an estimated cost of $50,000; and for widening Brush Point
Turn, St. Marys River, to 1,200 feet and the channel from Brush
Point to Point Louise to 1,000 feet, at an estimated cost of $175,500
with increase of $1,000 in annual maintenance for St. Marys River.
T h e total estimated cost of these improvements is $1,875,500 for new
work and ;$2,000 for annual maintenance in addition to that n o w
required.
VIEWS OF THE DIVISION ENGINEER
30i St. Clair River, Southeast Bend.—The sinuous channel accommodates 2-way traflic where from 50 to 100 passages occur per day.
It is a shaip reverse curve about 3 miles long. At its upper end a
downbound vessel must turn" on a radius of about 2,100 feet and at
about its center the turn is on a radius of about 3,000 feet. A t its
upper end an upbound vessel must turn on a radius of about 3,200
feet. For 2-way traffic these navigating conditions are obviously
difficult. The locality is subject to frequent periods of low visibility
and fog which frequently slow movement of ships and at times stop
movement altogether. T h e present channel is 600 feet minimum
width. W o r k n o w in progress above the bend will provide a 2-way
channel of easy turns and 1,000 feet m i n i m u m width and below the
bend a channel of easy turns and 700 feet m i n i m u m width. Navigators consider Southeast Bend the most hazardous stretch in connecting channels and it is merely fortunate that no serious collision
has occurred in it. T h e division engineer believes that widening of
this bend will ameliorate conditions and provide for safer movement
of traffic, but he does not believe that the widening will eliminate the
ever-present hazard inherent in present conditions. Deducting the
cost of widening the existing channel to 800 feet ($675,000 from the
total cost of $1,650,000) makes the extra cost of the separate downbound channel $975,000.
T h e division engineer concurs in the plan recommended by the
district engineer for a separate down-bound channel 300 feet wide and
25 feet deep across Harsens Island, principally because separation
of traffic will eliminate the hazards inherent with two-way movement
at this location. In addition, the probable future deepening of connecting channels to-a 27-foot depth for the Great Lakes to the ocean
waterway will introduce a different and less easily handled type of
^vessel to these channels, which will further emphasize the need for
separate channels at Southeast Bend. If ..the separate down-bound
channel is built now, deepened to 27 feet at a later time, and the
up-bound route later deepened to the same depth over a width of
500 feet, the extra cost will be no greater than widening the existing
channel to 800 feet and later deepening it to 27 feet.
The necessary land for this proposed channel is held in trust by
the State of Michigan, subject to the paramount rights of navigation,
fishing, and hunting and can he deeded to the United States for the
pwpose proposed. T h e rights of the lessees of the land included in
the right-of-way, the damages to property and for possible isolation
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of adjacent land owners, if any, can be adjusted, it is believed, b
outright purchase or by condemnation. T h e district engineer's
estimated cost of $1,650^000 is concurred in.
31. Straits of Mackinac, Poe Reef Shoal.—A practicable channel
exists on either side of this shoal, which lies nearly in the center of a
channel about 2 miles in width. T h e route is traversed by a large
tonnage of deep-draft commerce plying between Lake Huron and
Lake Michigan. T h e division engineer believes that the relatively
small cost of $50,000 for obtaining a depth of 27 feet over this shoal
is warranted.
,..
32. St. Marys River, Brush Point Turn.—Recent improvements
above this turn in upper St, Marys River have provided channels of
1,000 feet m i n i m u m width. .The route below the turn lies in natural
deep water and is more than 1,000 feet in width. The recommendation of the district engineer increases the width of channel a short
distance above the turn from about 700 feet width to 1,000 feet width.
and increases the width at the turn to 1,200 feet. The improvement
rectifies a channel between Lake Superior ana" St. Marys Falls Canals
and Locks which is otherwise very satisfactory and can be accomplished at moderate cost. T h e district engineer's cost estimate of
$175,500 is concurred in.
RECOMMENDATION OF THE DIVISION ENGINEER

33. I therefore recommend that the project for the Great Lakes,
connecting waters, principal harbors, andriverchannels be modified
to provide for the construction of a separate down-bound channel
across Harsen's Island at the Southeast Bend in St. Clair River to
a depth of 25 feet below low-water datum and a bottom wid$i of
300 feet at an estimated cost of $1,650,000 with increase of $1,000
for annual maintenance of St. Clair River; for the removal of Poe
Reef Shoal in South Channel of the Straits of Mackinac to a depth
of 27 feet below low-water datum at an estimated cost of $50,000;
and for widening Brush Point Turn in upper St. Marys River to a
bottom width of 1,200 feet and the channel from Brush Point to
Point Louise to a bottom width of 1,000 feet at an estimated cost of
$175,500 with increase of $1,000 for annual maintenance of St. Marys
River, all as shown on the accompanying maps. T h e total estimated
cost of these improvements is $1,875,500 for n e w work and $2,000
for annual maintenance in addition to that n o w required.
34. T h e report of the district engineer is transmitted herewith.
M . C. TYLER,
R E P O R T O F T H E D IColonel,
S T R I C T ECorps
N G I Nof
E EEngineers,
R

Division Engineer.

The district engineer is of the opinion that to afford greater safety a
in navigation throughout the Great Lakes, connecting waters, and river channels,
further improvement at certain, restricted localities is advisable at this time.
H e ^recommends that the existing project be modified to provide for the construction of a separate down-bound channel 25-feet deeo and 300 feet wide across the
Southeast Bend, St. Glair River, Mich., at an estimated cost of $1,6SO$00, with
an increase in eo^t ®C maintenance of Si,000 per year} for the removal of Poe
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Reef Shoal in the South Channel, Straits of Mackinac, Mich., at an estimat
cost Of $50,000. with no increase in annual maintenance; and for the widening
of Brush Point Turn, St. Marys River, Mich., to 1,200 feet and of the channel
from Brush Point to Point Louise to 1,000 feet at an estimated cost of $175,500,
with an increase in cost Of maintenance of $1,000 per year.

W A R DEPARTMENT,
UNITED STATES ENGINEER OFFICE,
Detroit, Mich., March 25, 1935.
Subject: Review of preliminary examination and survey reports on
Great Lakes, connecting waters, principal harbors, and river
To: The Chief of Engineers, United States Army.
(Through the Division Engineer.)
1. Authority.—On January 5, 1934, the Committee on Rivers and
Harbors of the House of Representatives, United States, adopted the
following resolution:

Resolved by the Committee on Rivers and Harbors of the House of Representati
United States, That the Board of Engineers for Rivers and Harbors created ifnder
section 3 of the River and Harbor Act, approved June 13, 1902, be,and is hereby,
requested to review the reports on the Great Lakes, connecting waters, principal
harbors, and river channels, submitted in House Document Numbered 253,
Seventieth Congress,firstsession, with a view to determining whether further
improvement is advisable at the present time.

2. The Chief of Engineers, under date of January 25,1934, requested
the division engineer to submit a report covering the subject matter of
the resolution. This office was subsequently directed by the division
engineer to prepare such a report.
3. Nature of reports being reviewed.—The reports being reviewed are
preliminary examination and survey reports which were called for by
the River and Harbor Act approved January 21,1927, as foliows:
Great Lakes: With a view to providing ship channels with sufficient depth and
width to accommodate the present and prospective commerce at low-water
datum for the Great Lakes and their connecting waters, and their principal
harbors and river channels, either by means of compensation or regulatory works
or by dredging and rock removal in the separate localities, or by both methods.

4. In the document under review, the Chief of Engineers reported
that the modification of the then existing project for the Great Lakes
connecting channels was deemed advisable so as to provide for deepening all clown-bound channels and the up-bound channel at St. Clair
Flats Canal to afford depths below datum planes of 24 feet in soft
bottom, generally 25 feet in hard bottom, 25 feet through the shoal at
the foot of Lake Huron (800 feet in width), 25 feet in the Fighting
Island Channels and through the Livingstone Channel, 26 feet in
Round Island Middle Ground and R o u n d Island Shoals Nos. 1 and 2,
and 27 feet in West Neebish Rock Cut; for widening by 300 feet the
bend at Light N o . 27 at Little Rapids Cut; for widening to 600 feet the
channel through the Southeast Bend, St. Clair River; and for the
construction of compensating works in St. Clair and Niagara Rivers.
T h e recommended channel widths in localities where there was no
phvsical separation of up-bound and down-bound traffic varied from
600 feet to 1,400 feet. Where such separation existed, the recommended widths were 300 feet in the West Neebish Channel. St.
Marys River; 300 feet in the east and west channels, St. Glair Flats
Canal; 450 feet in the rock section of Livingstone Channel, Detroit
River; and 800 feet in the earth section of Livingstone Channel. T h e
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above depths and widths of channel were considered suitable for 23foot navigation. With regard to the principal harbors, it was recommended that each be m a d e the subject of a separate report when and
as specifically authorized by Congress in each case.
5. The modification of the project was authorized by the River and
Harbor Act approved July 3, 1930. A s adopted by Congress, it provided for deepening the downbound channels and the upbound
channel at St. Clair Flats Canal 1 foot more than the Chief of Engineers deemed Advisable, in order to provide channels suitable for
vessels of 24^foot draft. T h e other features of the project as recommended by the Chief of Engineers were adopted. T h e estimated
cost of the work as authorized was $29,266,000, including the cost of
compensating works in the Niagara River and St. Clair River. The
estimated annual maintenance cost was $171,500.
6. Description—Tributary area.—The general locality is shown on
United States Lake Survey Charts Nos. 0, 5, 43, and 63. For a geographical description of the watershed and a general description of
the locality under consideration, reference is made to the document
containing the reports being reviewed. Since the date of that document the enlargement of the Welland Qanal connecting Lake Ontario
with Lake Erie has beeh completed. T h e following maps showing
details at tha several localities under discussion accompany this report:
South East Bend, St. Clair River, Mich,
Harsens Island, St. Clair River, Mich.
Thunder Bay Shoals, Lake Huron. Mich.
Poe Reef Shoal, South Channel, Straits of Mackinac, Mich.
Upper St. Marys River, Mich.

7. Prior reports.—For a discussion of the reports submitted and
published prior to the reports being reviewed reference is made to
pages 25-27 of the document containing the latter. Since the date
of that document three reports bearing upon the Great Lakes connecting channels have been made. T w o of these were in response to
a resolution adopted December 17,1930, by the Committee on Rivers
and Harbors of the House of Representatives, requesting a review of
the reports submitted in Document N o . 253, Seventieth Congress.
Thefirstof these reports was published in Document N o . 2 of the
Committee on Rivers and Harbors, House of Representatives,
Seventy-second Congress,firstsession. T h e Chief of Engineers recommended therein a channel 1,250 feet wide and 27 feet deep between
Mackinac Island and Round Island, Mich., at an estimated cost of
$225,000, with $500 annually for maintenance.
8. The second report is contained in Document N o . 3 of the C o m mittee on Rivers and Harbors, House of Representatives, Seventysecond Congress, first session. It was recommended therein that
the center dike in the St. Clair Flats be removed and the project for
the channels in Lake St. Clair be modified to provide for a single
channel 700 feet wide and 25 feet deep from the mouth of the St.
Clair River to the open channel in Lake St. Clair, all at an estimated
cost of $350,000.
9. A third report was m a d e in response to a resolution adopted
January 5, 1934, by the Committee on Rivers and Harbors of the
House
of Representatives,
requesting
a review
of
theChief
reports
on SixtyGrays
Reef
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under date of August 21, ,1934, recommended ^}™V™Jf*f^of **£
passage to'provide a width of 3,000 feet andLa depth of 25 feet through
the.east,channel at an estimated cost of $132,400—no provision for
maintenance being considered necessary. .
. . ....
10 In addition to the above, a survey of the economic aspects ol the
Great Lakes-St. Lawrence project has been m a d e by an interdepartmental board! composed of representatives of the W a r Department,
the Department, of Commerce, the Federal Power Commission, and
the Power Authority of the State of N e w York. T h e report of this
survey was submitted to the President on January 10, 1934, and
transmitted to the Senate in a message from the President oi same
date., It. has been printed in Senate Document N o . 110, Seventythird Congress, second session.
„ . ,
,
11 Existing project—The existing project for the through waterway
between Lake Superior and Lake Erie provides for depths m the
downbound channels (including all two-way channels) suitable tor
vessels drawing 24 feet, and where separate upbound channels are
provided, depths suitable for vessels drawing 20 feet, when the lake
stages correspond to the established datum planes For project
depths and widths at the controlling localities m the downbound
channels, reference is m a d e to table III on page 53 of the document
under review. T h e project dimensions in the separate upbound
channels of the waterway are Middle Neebish Channel, St. Marys
River, depth 21 feet and width 500 feet; Amherstburg Channel,
Detroit River, depths 21 and 22 feet and widths, 600 and 800 feet.
A separate upbound channel east of Stag Island in the St. Clair River
having a project depth of 20 feet and width of 800 feet, is a part of the
existing project, but is not critical since the down-bound channel west
of the island is being constructed as a two-way channel. T h e construction of compensating works in the St. Clair River, and Niagara
River to compensate for the lowering of lake levels as a result of
diversion of waters from the lakes and increasing the dimensions of
the channels in the connecting waters, is an integral part of the
project.
•••••.-•
,
12. Since the date of initiation of the existing project, n e w lowwater datum planes have been adopted for all of the Lakes except
Lake Superior. The n e w planes are lower than the previous ones by
the following amounts:
Lakes Huron and Michigan
Lake Erie
Lake. Ontario....

,

— - — ._„_--,.
-----.-—

Feet
1. 1
•*
..5

D u e to the fact that m u c h of the work under the project had been
either completed or placed under contract prior to the change in
datum planes, the depths to which some sections of the channels have
been excavated are referred to the previous planes and consequently
these sections are deficient in depth as referred to the n e w planes.
This is particularly true in the lower St. Marys River, the m a x i m u m
deficiency there amounting to 1.1 feet.
13. A complete description of the work completed and authorized
on the interconnecting channels prior to 1927 is given in paragraphs
32-41 of the report of preliminary examination under review (see
pp.
accomplished:
28-30, Doc.
In the
253).
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Island middle ground and the widening of the Middle Neebish
Channel, both authorized by the River and Harbor Act of January 21,
1927, and the deepening of ,the downbound channels as authorized
by, the River.and Harbor Act of July 3, 1930, have been completed
to project depths referred to t\xe previous datum plane. In the St,
C|air River, the project, exclusive of the compensating works, is
approximately 30 percent-; complete. Funds for completion of the
channelin this river a r e n o w available and it isroxpected that lull
project; dimensions will be attained by December I, 1935. In; Lake
St. Clair the project is about 65 percent complete and the work remaining to be done is scheduled for completion by July 1, 1936. In
the\Detroit River the project is approximately 35 percent complete
and is expected to be fully completed by July 1, 1936. lCk& constrncr.
tion of the compensating works provided for in the project has necessarily been deferred because of the unusually low lake levels that have
obtained during the past seyeralyears. In the St. Clair River, La^e
St. Clair, and the Detroit River the channels are for the most part
being excavated to project depths referred to the n e w datum planes.
O n the estimated dates of completion given above, there will remain
several localities in each of these channels where the depths wili.be
deficient when referred to the n e w datum planes because the work
therein was completed or contracted for prior to the adoption of the
new planes. At the head of the St. Clair River (foot of Lake Huron)
this deficiency will amount to 1.1 feet. A t the head of Russell Island
in the St. Clair River it will amount to 0.5 foot. A t all other localities
where a deficiency will exist, it will not exceed 0.3 foot,
14. In addition to the above, the removal of the center dike at
St. Clair Flats Canal has been completed and the deepening of the
channel between Mackinac Island and Round Island, Mich,, has
been begun, both under the provisions oftitleII of the National
Industrial Recovery Act approved June 16, 1933. T h e latter work
is scheduled for completion by the end of the 1935 navigation season.
15. T h e cost to June 30, 1934, of the channels between the Lakes
from Lake Superior to Lake Erie, has been $57,355,159.26 for n e w
work, including the cost of the St. Marys Falls Canal and locks, and
$2,354,967.86 for maintenance. In addition, the total cost to the
same date of operation and care of the St. Marys Falls Canal and locks
has been $6,707,999.91.
16. Local cooperation.—-In the improvement of the interconnecting
channels, local cooperation has never been required because of the
general nature of the through waterway.
17. Other improvements.r—The Lake Carriers' Association, under
permits from the Secretory of W a r , has performed some work of
minor improvement in the through channels. In 1917, approximately 210 cubic yards of boulders were removed by the association
from the channel through Vidal Shoals, St. Marys River, and in 1922,
approximately 348,911 cubic yards of material were dredged by the
same agency from the Middle Ground at Port Huron for the purpose
of widening the downbound channel there.
18. Terminal and transfer facilities.—In the reports under review,
there was no special requirement on the part of the Federal Government with respect to additional facilities of -'this nature, and no such
requirementsn o
provements
are
w being
considered
considered.
necessary
T h einconstruction
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withimprovethe im-
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ment of such facilities by private interests has always kept pace with
the improvement of the Lake channels.
19. Improvements desired.—The views of all United States steamship interests on the Great Lakes, on the subject of the resolution,
have been solicited by letter. Because of the general character of
the through waterway, a public hearing was not considered necessary
in thefirstinstance, and inasmuch as no interest developed as a result
of the solicitations of this office, except on the part of the Lake Carriers'
Association, no hearing was held. T h e views of that association,
which represents approximately 83 percent of the gross registered
tonnage under United States registry on the Lakes, m a y be taken as
an authoritative statement of the improvements desired. In a letter
from the association, under date of March 13, 1934, the following suggestions were made:
(a) That the channel at Southeast Bend through the delta of the St. Clair
River be widened to 800 feet throughout its entire length of approximately 4 K
miles. The reason advanced in justification of this improvement is that an
extremely hazardous condition exists there due to the curvature of the channel
and frequent meeting of vessels therein; and in the event of a collision or grounding, involving a modern 600-foot freighter, the channel might be completely
blocked until the vessel could be salvaged.
(b) That the shoal areas lying about 6 miles north by west and 7 miles north
by east from Thunder B a y Island Light in Lake Huron be removed to provide
suitable depths for 24-foot navigation, since they lie within the steamer lanes laid
out for up-bound and dpwn-bound traffic and now have a depth of, only 22}i feet
oVer them. This would require the removal of all material within the 27-foot
contour as shown on drawing D. M . 10A58 herewith.
(c) That the shoal area lying about 1}_ miles easterly from the Poe Reef
Lighthouse in the South Channel, Straits of Mackinac, be removed to provide
for depths suitable for 24-foot navigation, since it is located directly on the sailing
course and n o w has a depth of only 24 feet over it.
(d) That the shoal which juts out into the upper St. Marys River at Brush
Point be cut back about 400 feet. T h e reason given in justification of this improvement is that the channel changes direction at this point and vessels meeting
at the turn have difficulty in passing, especially at times of low visibility, and as a
result, the improvement would m a k e for safety at a location where accidents are
likely to occur.
(ej, That the southeasterly end of the Point Iroquois shoals in Whitefish B a y
at the head of the St. Marys River be removed to project depth in order to give
greater width between these shoals and the sailing course as defined by the Birch
Point Range Line.
(/) That the shoal southeast of Gros Cap Reef Lightship in Whitefish Bay, at
the head of St. Marys River, which encroaches on the sailing course and has a
depth of only 23K feet over it, be removed or the location of the aids to navigation in this locality be changed in order to avoid it.

20. It is pointed out by the association that the suggested improvements cover localities which either were overlooked in the reports
under review or were omitted for reasons which it is considered m a y
well be modified in view of later developments. It is also the view of
the association that, in addition to contributing materially to the
safety of navigation by removing existing hazards, the proposed
improvements would save delay to shipping by reason of the greater
assurance masters would have in traversing the several channels. In
this latter connection, reference is m a d e to the finding in the report
under review (p. 81) that a delay of 7 minutes for each up-bound boat
in
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and a number of masters of vessels pointing out the hazards that
attend the navigation ofthe Southeast Bend, St. CSair River,and
urging the elimination of these hazards h y the construction of a separate channel for down-bound vessels across the bend. Copies of these
communications l are enclosed herewith. These views are endorsed
by the Lake Carriers'Assoeiation.
22. Commerce.—In the report on prelmiinary examination under
review (p. 34), a statement was submitted showing the traffic through
the St. Marys Falls Canals for the period 1887 to 1926/inclusive.
Table I l snbmitted herewith continues the statement to include the
year 1933. Table II * herewith is a statement of interlake traffic
between Lakes Michigan and Huron via the South Channel, Straits of
Mackinac for the years 1929-33, including Ta,bte III T is a statement of
traffic through the St, Glair River for the, years 1925-43 inclusive.
23. T h e decreases in tonnages and values of commerce during the
past 5 years are merely a reflection of the trend of general econojnic
conditions thronphout the country. With improvement in those
conditions, a,definitely upward trend in the volume of traffic m a y
reasonably be expected.
24. T h e improvements n o w under discussion, being in the nature of
refinements in the present project intended to reduce hazards to navigation and to increase the ease of navigating at various localities
throughout the interconnecting channels, will not appreciably alter
the conclusions on prospective commerce and savings m freight rates
pertaining to the whole project as contained in the reports under
review.
25. There is a considerable use of the through waterway by passenger craft, yachts,fishingboats, motor boats and other similar craft,
but as the present dimensions of the project are greatly in excess of
those required by such craft, the volume of this traffic has no bearing
on the present discussion.
26. Vessel traffic.—Supplementing the data on vessel traffic contained in the report on preliminary examination under review (p. 36),
table I V l herewith gives the sizes of freight carriers using the locks at
the St. M a r y s Falls Canals for the years 1927 to 1933, inclusive, and
tables V l and V I l show, for the year 1933. the classification of bulkfreight steamers and self-unloading bulk freighters included in the
membership of the Lake Carriers' Association. A comparison of the
data contained, in these tables with those given in the prior reports
indicates a continuation of the trend toward the use of larger sized
freighters. T h e most noteworthy change in the character of vessels
in recent years has been the conversion of freighters into self-unloaders
for use in the stone and coal trade.
27. Difficulties attending navigation.—A discussion of this subject is
contained iii the report on preliminary examination under review
(p. 31). There has been no change in the conditions described
therein, except that the lakes other than Lake Superior, are n o w passing through a stage of exceptionally low levels.
28. Survey.—A sounding survey has been m a d e of the Southeast
Bend, St. Clair River, in connection with the prosecution of the work
of the present 24-foot project. Sweeping and sounding surveys were
made,
for the purpose of this report, ot Poe Reef Shoal in the Straits of
1
Mackinac,
Not printed. Gros C a p Reef, and Point Iroquois Shoals at the head of
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the St. Marys River, and Brush Point Turn in the upper St. Marys
River. T h e data On Thunder B a y Island Shoal were obtained from
sweeping surveys of the U . S. Lake Survey m a d e in 1907 and 1910.
In addition to the foregoing, a survey was m a d e of a 1,200-foot strip
of land on Harsens Island between the upper and lower ends of the
Southeast Bend, St. Clair River, with a view to the determination of
the possibility of constructing a separate down-bound channel across
the bend. This survey included the usual data necessary for the
determination of quantities and character of material and in addition
an investigation of the county and State records of the real estate
within and adjoining the strip.
29. Plans of improvement.—-The plans of improvement that have
been considered involve channel widening and removal of shoals at
various localities throughout the waterway as follows:
30. Southeast Bend, Si. Clair River—The existing project provides
for a width of 600 feet in the Southeast Bend from Harsens Island
Light N o . 17A to Lower Reach Light N o . 5, a distance of approximately 23,000 feet. Below the bend the 600-foot width continues to
the head of the St. Clair Flats Canal where the project width is 700
feet. U p stream from Harsens Island Light N o . 17A the project
width is 1,000 feet. The bank to bank width of the river in the bend
varies from 900 to 2,200 feet. T h e international boundary generally
follows the middle of the stream. T h e banks on both sides are low.
O n the American side they generally have been built up and bulkheaded and the shores are lined with homes, summer cottages and
docks. O n the Canadian side the land is marshy and undeveloped.
Natural widths of channel in excess of 800 feet exist for a distance of
about 2,600 feet below Harsens Island Light No. 17A.
31. T h e plan of improvement suggested by the Lake Carriers'
Association contemplates widening the channelto 800 feet from this
point downstream to Lower Reach Light N o . 5. F r o m this light the
channel would taper to a width of 700 feet in a distance of 3,500 feet
and thence be continued at 700-foot width to the St. Clair Flats Canal
7,500 feet farther downstream. T h e widening would not encroach
on fast land. T h e material consists of sand, clay, and m u d which
will take a slope notflatterthan one on four. S o m e sloughing of the
banks m a y result on the Canadian side between M a y b u r y Highway
Light and Southeast Bend Light N o . 4, but would not amount to
more than 75 feet at any place and in the aggregate will not exceed
10 acres. Since the land is understood to be public property under
the control of the Dominion of Canada and the Province of Ontario
and is entirely undeveloped marshland, no difficulty in obtaining
Canadian consent to the work should be experienced. T h e volume of
material to be removed is estimated at 2,200,000 cubic yards to a
project depth of 25 feet plus 500,000 cubic yards to a 2-foot overdepth, a total of 2,700,000 cubic yards. It is suitable for dredging by
hydraulic pipe-line methods. The widening would result in a change
in location of one or possibly two aids to navigation on the American
side. These aids are mounted on frame structures and their relocation
would not involve a large expenditure. The local superintendent of
lighthouses has been consulted and can foresee no difficulty in connection
with
their
relocation.
It is estimated that the cost of completing the
work
would
be as follows:
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Dredging 2,700,000 cubic yards, at 22'cents---^—,-,-^-—,«----«. $594^000
Contingencies, overhead, supervision.-^...„.M.',;I«.—^«-t^.»,»{81, 000
«—

.I

, •

•...

.

ToteL.,.^^-—,._.^-„.-.i„,,^.^..-;-%l)0O
32. An estimate has also been made of the cost of increasing the
width to 700 feet.: ••'•The quantity of material to hi removed tpjohtain
such a width is considerably less thai|^in'-tiie'l^nDiii^:'cj^;sinq9Ut'
avoids much of the heavy cutting on the Canadian side of the channel.
However, the area to be dredged isinot proportionately reduced and
consequently & higher unit cost for the dredging can be exp©fit#.
The cost of "the; dredging necessary to obtain a channel not* less than
700 feet wide throughout the bendis estimated asfollows for a, 25-foot
depth with 2 feet overdepth dredging:
Dredging 908,000 cubic yards, at 40 cents
Contingencies, overhead, supervision
ToteL..._...,_. -105,000

$363. 200
1!, &00

33. Consideration has also been given to the construction of a
separate downbound channel 300 feet wide and 25 feet deep across
Harsens Island—'thus eliminating the bend for downbound traffic as
urged by the Cleveland Lodge of the International Shipmasters
Association'and others. The length of this channel would be approximately 18,500 feet. On the assumption that side slopes of
one-vertical on four horizontal will be necessary, a right-of-way 550
feet wide is required. The total area of land within such right-of-way
is L80.55 acres. By virtue of the fact that this property was originally
lake bottom lands the State of Michigan holds the title thereto, hi
trust for the people of the State for the purposes of navigation, hunting, andfishing.Although the subject of litigation for a number of
years, the State's title was confirmed by a decision of the Supreme
Court of the State of Michigan in 1910.
34. With the exception of about 15.75 acres, all the land is leased
by the State to private individuals under 50-year lenses with the
option of renewal for 49 years. The rights of the lessees arc subject
to the paramount rights of hunting,fishing,and navigation recognized by law. The portion of the proposed right-of-way adjoining
the river bank has been surveyed into lots averaging about 100 foot
by 50 feet. Back from the river the land is leased in larger areas.
There are a total of 108 individual leases or assigns within the
right-of-way, Two of these cover about 100 acres back from the
river and the remainder cover lots along or close to the river bank.
35. Of the approximate total of 181 acres within the right-of-way,
22 acres are in Muscamoot Bay, 90 acres are swamp land, 25 acres
are lands which are suitable for the farming of hay crops except during very high water, and 44 acres are improved lots. The improvements are frame structures of moderate value. The lease holders
pay to the State nominal sums for the period of the leases. The total
value of the 108 leases is $7,352. The total assessed valuation of all
the property within the right-of-way as obtained from the local tax
rolls is $60,085^
36. The title of the State of Michigan to this property rests on the
fact that these lands were lake bottom at the date the State was
admitted to the Union. This fact was established to the satisfaction
of the Supreme Court of the State of Michigan in 1910. In view of
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this fact, it would seem to follow that they are subject to the param o u n t right of navigation as exercised b y the Federal Government.
However, since a large portion of the property is n o w above high
water, it is to be expected that the Government's right to take such
land for navigational purposes without compensation would be
strongly contested. A s has been noted previously, the State holds
the title thereto in trust for the people for purposes of navigation,
hunting, andfishing,and all leases to individuals are expressly subject
to these paramount rights. Still it is questionable whether this
reservation on the leases so completely subordinates the rights of the
lessees that no claim could be legally established by them for the loss
of those rights if extinguished by the State or Federal Government in
the exercise of the paramount right of navigation. It is reasonable
to assume therefore that condemnation proceedings to extinguish
suchrightswould have to be resorted to in order to obtain the necessary right-of-way.
37 In the event of the construction of a cut-off, certain lands
between the proposed channel and the St. Clair River would be
isolated from the mainland by the severing of State Highway M 154
in the vicinity of Tashmoo Park. N o t all of the property between the
cut-off and the river would be thus affected since access to the lower
end of the island thus created is at the present time via boat only.
T h e area served by the highway comprises approximately 1,225 acres.
This property is similar in character to that within the right-of-way
of the proposed channel; i. e., State-owned lands leased to individuals.
There are in this affected area 115 separate leases or assigns having a
total value of approximately $25,000. T h e assessed valuation of this
property is $136,750.
38. T h e material to be removed consists of silt, sand, clay, and
marl and is suitable for removal by hydraulic pipe-fine dredges.
Adequate disposal areas exist on both sides of the channel. N o
difficulty is to be expected in obtaining such areas since the land is
low and marshy. T h e total quantity of material to be removed
to the 27-foot depth-^-i. e., 25 feet plus 2 feet of overdepth with side
slopes of 1 on 4—is 6,267,000 cubic yards.
39. T h e total cost of the cut-off is therefore estimated as follows:
Dredging 6,267,000 cubic yards, at 20 cents.Overhead, engineering supervision, and contingencies _
Total.. _______ _____ 1,650,000

Si, 253, 400
396, 600

40. It is computed that the increased discharge as a result of the
construction of a cut-off across Southeast Bend will have the effect
of lowering Lake Huron 0.07 foot. T h e present project provides for
the construction of compensating works in the St. Clair River to
correct for such lowering of the Lakes as m a y result from dredging in
theriver,in addition to the lowering due to authorized diversions.
F r o m studies which have been m a d e of the effects of several types of
sills at various locations in the river it appears that to overcome the
additional lowering of 0.07 foot resulting from the cut-off will require
the construction of one additional sill at an estimated cost of $100,000.
Theiowering of lake levels that might result from widening the channel
in the bend to 700 feet or 800 feet would be of minor importance and
would not appreciably affect the present plans for the construction
of compensating works under the existing project.
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41. Thunder Bay Island Shoals.—On account of*t|\ef» eScpfsefl ip-eation and the character of the bottom, any work bf removall done, on
these shoals should be carried to a depth of 27 fe£.t- helotf dp/tifc1..
T h e area of the largest shoal within the 27-fooi-contour is '8>8&0,000
square yards. T h e other shoals vary in size from 9,000 to 72,000
square yards, their combined areas amounting to 246,000 square yards.
The removal of these shoals to a depth of 27 feet would involve sweeping operations with derrick boat and some dipper dredging. O n
account of the exposed locality frequent interruptions to the work
are to be expected. T h e cost of the removal of all the shoals would
be prohibitive. Consideration has been given to the removal of the
four most easterly shoals, marked " G , H , I, and J" on the accompanying m a p , as they are somewhat isolated from the main area.
T h e estimated cost of their removal is as follows:
56,000 square yards, at $1.50
$84. 000
Contingencies, overhead, supervision
16, 000
. Total cost , 100, 000
The most easterly shoal marked " J " has an area of 9,000 square
yards. It is estimated that its cost of removal would amount to
$20,000.
42. Poe Reef Shoal.—The least depth over this shoal as shown by
soundings on 50 feet by 10 feet centers is 25.6 feet. Above the 27-foot
submarine contour the shoal has a length of about 1,600 feet and a
m a x i m u m width of about 200 feet with the longer axis of the shoal
lying along the sailing course. T h e area of the shoal within the 27-foot
contour is 22,000 square yards. Probing^ indicate that the material
is gravel and boulders. T^he actual quantity of material to be removed
in order to obtain a swept depth of 27 feet is small, there being only
about 400 cubic yards above the 27-foot contour. T h e removal of
thia shoal would involve some dipper dredging nnd the sweeping of
the entire area to 27 feet by derrick boat and perhaps the use or explosives to break up the larger boulders. T h e area is exposed to storms
and frequent interruptions of the operations are to be expected. T h e
estimated cost of the work is as follows:
22,000 square yards, at $2
_._ $44,000
Contingencies, overhead, supervision
_. _
, ft, 000
Total cost „„_ 50, 000
43. Brush Point Turn.—The m i n i m u m natural width of the channel
between 26-foot contours at this turn is about 1,000 feet. T h e angle
of turn is about 15°. T h e widening requested by the Lake Carriers1
Association would increase the width to 1,600 feet at the point where
the 1,000-foot width n o w occurs. A depth of 20 feet below datum
should be allowed since this conforms to the minimum depth prescribed in the project for the St. Marys River above the locks. T h e
quantity of material necessary to be removed to effect this widening
is approximately 530,000 cubic yards, including 2 feet overdepth
dredging. The material is soft and suitable for removal by hydraulic
dredge. A t an estimated over-all unit cost of 25 cents per cubic yard
the cost of the improvement would be $132,500. immediately upstream from the turn the channel again narrows, reaching a m i n i m u m
width of 700 feet between 26-foot contours opposite Point Louise.
Since the widths above and below this section of the river are at
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lea45t*lg0(ib^eB_t,'asf_ian for securing this width throughout this
Ija^beeif !cc&si_tereoL- T h e length of the section in which widening is
n^e^r^iif*Qr^r*tofconnect with the 1,000-foot channel upstream is
afeoiit*%OOO'le^t;r.Tfie-quantity Of material to be removed to a 26foot depth plus 2 feet overdepth. dredging is about 658,800 cubic
yards. It is soft material which: it is estimated can be dredged at an
over-all unit cost of 25 cents per cubic yard, or at a total cost of
$164,700. The total estimated cost of widening at the Brush Point
Turn as requested by the Lake Carriers' Association plus the widening
to 1,000 feet of the section of the river upstream from the turn would
therefore be $297,200. A plan has also been considered which would
involve only a moderate amount of widening at the Brush Point Turn.
A width of 1,200 feet at this point can be ohtained by the removal of
about 43,200 cubic yards of material which includes 2 feet of overdepth dredging below the 26-foot project depth. Combining this
amount of widening with the widening of the channel above the turn
to 1,000 feet as given above, the total quantity of material to be removed above the 28-foot overdepth grade becomes 702,000 cubic
yards. At an estimated over-all unit cost of 25 cents per cubic yard
the cost of the improvement would be $175,500,
44. Gros Cap Reefs and Point Iroquois Shoals.—The survey of the
Gros Cap Reefs shows that they encroach on the present sailing
courses, the reefs projecting about 700 feet west of the channel line
as marked by the Gros C a p Reefs Lightship. The area of the shoal
above the 27-foot sweeping contour and within the channel as marked
by the lightship and the present sailing course is 67,700 square yards.
The least depth over the reef as revealed by soundings on 100-foot by
10-foot centers is 25.8 feet although for the most part the soundings
are 27 feet and over. The least depth as revealed by sweeping surveys
is 24.5 feet below datum. The quantity of material lying above the
27-foot contour is about 600 cubic yards. T h e material is gravel and
boulders. The removal of the shoal within the limits thus described
would involve sweeping operations by derrick boat and perhaps the
use of some explosives. It is estimated that the cost of the operations
would be about $70,000. The survey of Point Iroquois Shoals shows
that at one point the 27-foot submarine contour approaches within
640 feet of the sailing course as marked by the Birch Point Range.
T h e quantity of material to be removed in order to give a clear channel
700 feet wide and 27 feet deep west of the range line is negligible,
being less than 100 cubic yards. The material is soft and can be
removed as an item of maintenance of the channel. A change in the
location of the aids to navigation in this section of the river would
obviate the necessity of dredging at Gros C a p Reefs. Such a change
would involve the movement of the Gros C a p Reefs Lightship about
700 feet southwestward from its present location. T h e resulting
changes in the sailing courses would be negligible.
45 Discussion.—The arguments for and against the proposed improvements and the prospective benefits that m a y accrue therefrom
are discussed under the headings of the several localities below.
46. South East Bend, St. Clair River.—The usable width of this
channel prior to adoption of the 24-foot project was about 500 feet.
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through the delta of the St. Clair River. This recommendation was
not favorably considered at that time by the special board charged
with the preparation of the report because the work would involve
questions of rights-of-way and land reclamation of considerable
complexity and the board wa*s of the opinion (p. SI) that the general
question of improving the Lake transportation system should not be
complicated by a consideration of this special improvement. H o w ever, the Board recognized in its report of survey that the frequent
meeting of up-bound and down-bound vessels in this bend constituted
a real hazard which could be reduced by widening the bend. T h e
Board gave consideration to providing a 600-foot width from Harsens
Island Light N o . 9 to the head of the St. Clair Flats Canal at an
estimated cost of $258,800 and an 800-foot width at an additional
expenditure of $525,600. T h e 600-foot width was recommended by
the Board because it was felt that this width could he obtained at a
relatively small expenditure and as there was a likelihood that a
better solution involving a separate down-bound channel through the
delta.might be adopted, the provision for an 800-foot width at that
time did hot appear advisable.
47. A search of the available records does not disclose any cases of
a blockade as having occurred in this channel. F r o m information
obtained from the records of the Steamboat Inspection Service, the
reports of the Great Lakes Protective Association, and the records of
this office, there has been a total of 19 collisions or groundings in this
section of the river in the past 12 years. In most cases the damage to
vessels was slight, the total for the 19 accidents amounting to about
$60,000. T h e channel is n o w 100 feet wider than when the above
accidents occurred. It is believed that the possibility of a complete
blockade of the channel is remote,
48. T h e Southeast Bend in its present condition is a fairly practicable channel. However, great care must be exercised in negotiating the bend when there is the possibility of meeting another vessel
at the turns. During seasons of normal traffic on the Lakes, the navigator could expect to meet at least one other vessel in this stretch of
the river. T h e result is that due to the necessity of proceeding with
caution there is a natural slowing d o w n in the rate of movement of
the vessels. T h e extent of the delay cannot he defined and consequently the economic benefit of widening the channel or constructing
a separate downbound channel is impossible of reasonably accurate
determination.
49. If a separate downbound channel were constructed along the
route proposed the downbound sailing distance would be shortened
about 1 mile, which is equivalent to about 6 minutes' sailing time for
the average vessel. T h e average number of vessel* to which this
saving would apply is about 10,000 per year. O n the assumption of
an average total hourly cost of $40 per vessel the annual theoretical
saving to the downbound traffic would amount to $40,000, Such
an annual saving, if reflected in freight rates, would justify an expenditure of $1,000,000. In addition there might be expected a saving in
the time of transit to upbound vessels because of the removal of the
possibility of meeting in the bend. O n the basis of 10,000 upl>ound
passages
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50. The widening of the existing channel to 700 or 800 feet would
not strike at one of the chief causes of difficulty at this locality, which
is the reverse curvature. Such a plan would, no doubt, increase the
ease of navigation and would probably result in a saving in time of
transit. O n a similar basis for computing savings as used above, a
saving of about 1 minute per vessel would justify the cost of $405,000
for the 700-foot channel and oi slightly less than 2 minutes would
justify the cost of$675,000 for the 800-foot channel. However, there
is no assurance that widening will conclusively solve the difficulty.
The situation with regard to width and curvature in this section of
theriverpresents a difficulty to navigation that is out of proportion
to the facilities provided in the remainder of the interconnecting
channels. T h e average degree of curvature throughout the bend is
about 1°. T h e only other locality throughout the interconnecting channels where a comparable degree of curvature exists is at
the turn at Round Island Shoals in the upper St. Marys River where
the curvature is slightly less than 1° (about 50 minutes). A t that
locality, however, the channel has been widened to approximately
3,500 feet. At Light N o . 27 at the head of the Little Rapids Channel
in the St. Marys River, which is the next Sharpest turn in the 2-way
channels, the degree of curvature is about 35 minutes and a width
of about 1,300 feet has been provided. E v e n if widened to 800 feet,
the southeast bend would still present a serious condition both with
respect to degree of curvature and direction that is not encountered
at any other location. Further requests for greater widths until this
section is brought into conformity with the rest of the waterway m a y
therefore reasonably be expected.
51. It is therefore m y opinion that it is the wisest course to adopt
the ultimate solution of the problem at this time. T h e problem of
rights-of-way and land reclamation does not present serious difficulties
in view of the fact that the land is State owned and is leased subject
to the paramount right of navigation. Since the date of the report
under review, the State legislature has passed a law (Public A c t 256,
1931) under which the Governor is empowered to deed State lands
to the United States for purposes of navigation. A practicable solution to the problem ofright-of-waywould seem to lie in obtaining a
quitclaim deed irom the State of Michigan under the authority of the
above act conferring upon the United States all theright,title, and
interest of the State, following which condemnation proceedings could
be instituted against the leases. T h erightsof the lessees could then
be determined by the courts and damages, if any, awarded.
52. Thunder Bay Island Shoals.—The shoal areas in this vicinity
He outside of the lane for downbound steamers recommended by the
Lake Carriers' Association. T h e shoals therefore constitute a hazard
in the usual case only to the upbound traffic. This traffic is limited to
drafts conforming to the least depth in the upbound channels which is
21 feet in the Amherstburg Channel, Detroit River. T h e least sounding over the shoals is 22 feet, which occurs in the most easterly shoal
area. However, there is some upbound traffic in the stone trade out of
Alpena, Mich., which m a y load to drafts in excess of the other upbound commerce. T h e volume of such commerce for the year 1 9 3 3 —
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along the general route of all the other upbound traffic. Otherwise
it would be necessary for them to take a course farther to the east,
with some loss of time and also with the possibility of entering the lane
reserved for downbound traffic. T h e average number of trips of such
vessels during a year of the volume of 1933 would be about 17. A
course well to the eastward, avoiding the shoals, would be about 5
miles longer than the usual upbound course. T h e lose of time would
amount to about 30 minutes per trip or &% hours for the season. At
an average of $40 per hour the actual money loss per season would not
exceed $340 and would probably be m u c h less, since the detour would
not be necessary under good weather conditions and in m a n y cases the
vessels would not be loaded to drafts which would necessitate a detour.
O n the basis of the probable annual savings to accrue, the expenditure of $100,000 for the removal of the four most easterly shoals would
not be justified nor would an expenditure of $20,000 for the removal of
the shoal "J", lying farthest to the east, be warranted by the probable
benefits.
53. Poe Reef Shoal.—This shoal lies directly on the present sailing
course through the south channel of the Straits of Mackinac. T h e
least depth over the shoal as revealed by soundings is 25.6 feet. T h e
south channel is used by all commerce between Lake Michigan and
the lower Lakes. Commerce between Lake Michigan and Lake
Superior via the St. Marys River uses the passage between R o u n d
Island and Mackinaw Island, where a depth of 27 feet is n o w being
obtained. There is an eastbound movement of about 2,400,000 tons
of iron ore and 2,000,000 tons of grain through the south channel.
This is largely in the nature of return cargoes for the east-west coal
movement. Since some of the coal vessels return light under present
conditions, greater depths in this channel than n o w exist are not
urgently needed. Vessels in the westbound coal movement are limited in draft by the project depth of the upbound channels in the
Detroit River. The principal commerce to benefit by the removal of
the shoal is the westbound movement of stone. T h e average volume
of this stone movement for the past 5 years has been 3,000,000 tons,
Although a practicable channel past the shoal exists, the additional
maneuvering to make this channel will no doubt result in nome loss
of time which during fog or storms m a y be considerable. T h e annual
carrying charges on an initial expenditure of $50,000 for the removal
of the shoal would amount to $2,000. If an aggregate of 50 hours
running time is saved to the deep-draft vessels using the channel, the
expenditure would be justified. It seems reasonable that such a
saving should result, since the average number of passages per year
of vessels in the stone, ore, and grain trade is 970. T h e shoal constitutes a restriction on what would otherwise lie a free and open
channel about 2 miles wide for vessels of all draft*, and auiei* its
removal m a y be obtained at a relatively small expenditure it appears
to be justified.
54. Brush Point Turn.—The special board in the preliminary
examination under review (p. 41) considered a recommendation of the
Lake Carriers' Association for widening the channel at this locality
and reached the conclusion that the natural channel had ample
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low visibility. To improve this condition it is suggested that the
point be cut back 400 feet, giving a least width of 1,600 feet. This.
is a greater width than has been considered necessary at other turns
in the interconnecting channels where the changes of direction are
equal to or greater than at this locality. T h e expenditure to obtain
this improvement seems too large to assume unless there is a real
hazard to navigation to be overcome. There is nothing in the record
of accidents in the St. Marys River that would indicate an extremely
hazardous condition here. B y a moderate expenditure the point can
be cut back to give a width of 1,200 feet. Such a width compares
favorably with that at the other turns and is felt to be all that is
warranted at this time.
55. Above the Brush Point Turn there is another change of direction
of about the same degree in the channel and the width is only 700 feet.
It is felt that the widening of this turn is of more importance than at
Brush Point. A s the R o u n d Island Channel immediately above the
turn is 1,000 feet wide and the Point A u x Pins Course immediately
below Brush Point has a least width of 1,000 feet, it would seem that
widening of the intermediate course to 1,000 feet is necessary to obtain
the full benefit of the greater widths already provided. T h e only
other locality in the interconnecting channels where the width in
the turns of the two-way channel is less than 1,000 feet is in the
Southeast Bend of the St. Clair River. Although the benefits from
the improvement are intangible, it is believed that navigation in this
stretch of the river will be facilitated and the hazard of traversing
the course in time of fog will be reduced to an extent that will justify
the moderate expenditure necessary to give this channel a width in
conformity with the adjacent channels.
56. Gros Cap Reefs and Point Iroquois Shoals.—The position of the
shoal areas in this locality is such that ship channels of suitable depth,
width, and direction m a y be obtained without additional dredging
except for a small amount of maintenance work at one point on the
Point Iroquois Shoals, B y cutting this point back about 60 feet,
amounting to less than 100 cubic yards of dredging, and moving the
Gros C a p Reef Lightship westward 700 feet, a channel having not
less than 700 feet on either side of the sailing courses is obtained, with
only a minor change in the direction of those courses. T h e lightship
is a Canadian aid and n o w located in Canadian waters. Its proposed
movement would place it in American waters, but no difficulties are
expected to arise in connection with its movement in view of the fact
that reciprocal arrangements on the maintenance of aids on both
sides of the international boundary are n o w in effect in other portions
of the boundary waters.
57. Conclusions.—The widening of the channel at Southeast Bend,
St. Clair River, to 700 or 800 feet will not give the ultimate relief at
this point which is necessary to afford a facility of navigation in
conformity with the remainder of the interconnecting channels. T h e
adoption at this time of the ultimate solution to this problem which
lies in ehminating this bend for downbound traffic b y the construction of a separate channel across the delta on the American side will
result in the most economical course eventually. T h e theoretical
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58. The cost of removal of all the shoals at Thunder Bay Island is
prohibitive. T h e removal of the four most easterly shoal areas would
be of benefit to only a small portion of the upbound traffic and the
resultant benefit to that commerce would not justify the expenditure.
Further improvement is therefore not considered advisable at this
time.
59. The removal of the Poe Reef Shoal is a desirable improvement
which appears to be justified by the volume of the commerce benefited. The restriction to the free use of the channel which n o w exists
is out of proportion to the relatively minor cost of removal of the
cause.
60. A moderate amount of widening at Brush Point Turn to give a
width at the turn comparable to the widths provided at other similar
places in the waterway is justified. In the channel above the turn,
widening to obtain a clear width in conformity with the widths in
adjacent channels can be obtained at a moderate cost and appears
to be justified in order to obtain the full benefit from the improvements already provided.
61. T h e removal of the Gros C a p Reef is not necessary, since a
relocation of the aid to navigation at this locality and a slight change
in the sailing course will avoid this obstruction. A t Point Iroquois
Shoals a small amount of maintenance dredging is all that is necessary
in order to afford a suitable channel in this locality. Further improvement does not appear to be advisable at this time.
62. Recommendation.—It is recommended that the existing project
for the Great Lakes—connecting wafers, principal harbors, and river
channels—be modified to provide for the construction of a separate
downbound channel across the Southeast Bend, St. Clair River, Mich.,
with a depth of 25 feet at low water datum and bottom width of 300
feet at an estimated cost of $1,650,000, with an increase in cost of
$1,000 per year for maintenance of the St. Clair River; for the removal
of the Poe Reef Shoal, in the south channel, Straits of Mackinac,
Mich., to a depth of 27 feet below low-water datum at an estimated
cost of $50,000; and for the widening of Brush Point Turn, St. M a r y s
River, to 1,200 feet and of the channel from Brush Point to Point
Louise to 1,000 feet at an estimated cost of $175,500, with an increase
in cost of $1,000 per year for maintenance of the St. Marys River.
It. C. CRAWFORD,
Major} Corps of Engineers, District Engineer.
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