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AUTHORI TY FOR THE NATI ONAL WATERWAYS STUDY

The Congress authorized the National Wateways Study (NWS) and provided the

instructions for its conduct in Section 158 of the Water Resources Devel opnent
Act of 1976 (Public Law 94-587):

The Secretary of the Arny, acting through the Chief
of Engineers, is authorized and directed to nake a
conpr ehensi ve study and report on the system of

wat erway inprovements under his jurisdiction- The
study shall include a review of the existing system
and its capability for neeting the national needs

i ncludi ng enmergency and defense requirements and an
apprai sal of additional inprovenments necessary to
optim ze the systemand its internoda
characteristics. The Secretary of the Arny, acting
t hrough the Chief of Engineers, shall submt a
report to Congress on this study within three years
after funds are first appropriated and nade

avail able for the study, together with his
recomendat i ons. The Secretary of the Arny, acting
through the Chief of Engineers, shall upon request,
fromtime to tine, nmake available to the Nationa
Transportation Policy Study Conm ssion established
by Section 154 of Public Law 94-280, the information
and data developed as a result of the study



PREFACE

This panphlet is one of a series on the history of navigation done
as part of the National \Waterways Study, authorized by Congress in
Public Law 94-587. The National Waterways Study is an intensive review
by the Corps of Engineers’ Institute for Water Resources of past, present,
and future needs and capabilities of the United States water transporta-
tion network. The Historical Division of the Office of the Chief of
Engi neers supervised the devel opnent of this panphlet, which is designed
to present a succinct overview of the subject area.

U JOHN T. GREENWOOD
Chief, Historical Division
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Chapter |
THE AGE OF DI SCOVERY AND SETTLEMENT
EXPLORATI ONS

Early in the sixteenth century, only a few decades after
Col umbus accidentally discovered Anmerica, European navigators
began sailing into the Atlantic coastal waters of the future
United States. In March and April 1513 the Spanish adventurer
Juan Ponce de Leon, searching for a fabled spring that restored
youth and vigor to the old and inpotent, and with an eye also
peel ed for gold, sailed from Puerto Rico, threaded his way
through the Bahama Islands, and |anded near Daytona Beach in the
land that he named Florida. Hugging the shore to avoid the
northward-flowing Qulf Stream he coasted down the length of the
peninsula, rounded the Florida Keys, and sailed up the Qulf
Coast as far as Charlotte Harbor.

G ovanni da Verrazano, the first recorded navigator to
voyage along the coast of the United States from the Carolinas
to Mine, was on a very different mssion. A Florentine nariner
sailing for Francis | of France in the spring and sumer of
1524, Verrazano was seeking a water route through an unwanted
continent to the riches of Cathay. The Anmericas were an
annoying obstacle in Europe's course westward to the East, and
when it became clear that no passage existed through South or
Central Anerica, European logic and desire inperatively insisted
that a strait to the Pacific Ccean--the Northwest Passage--nust
somewhere cut across North Anerica. Looking across what he
t hought was a narrow isthnus, apparently the barrier sandspits
that separate Pamlico Sound from the Atlantic, Verrazano
believed that the Pacific Ocean was only a few nmiles distant.
Sonmehow, probably prudently avoiding shoal water and sailing far
out to sea, he nmissed the great Chesapeake and Del aware bays.

He entered New York Harbor, but evidently deciding that the
Hudson River was not the strait, hastily departed when
unfavorable winds blew up. Putting into Narragansett Bay, he
stayed for a fortnight in the sheltered harbor of Newport, Rhode
Island.  The treacherous shoals eastward of Nantucket and Cape
Cod were so nuch to his disliking that he called them
“Arnellini,” after Francesco Cardinal Arnellino, a prelate hated
for his avarice and success in collecting papal taxes.
Stretching across Massachusetts Bay, he hit the coast of Mine
at or near Casco Bay and continued northeasterly past Nova
Scotia and Cape Breton Island to Newfoundland, whence he
returned to France. He failed to find the strait to the Oient,
but by describing the long East Coast of the United States and
Canada he influenced North Anmerican cartography--not always
beneficially-- for over a century.



Verrazano had nmany followers on the same errand. Every
inlet, estuary, bay, or river nmouth on the Atlantic coast m ght
be the route to the Indies, either through the Northwest Passage
or by way of another illusory but durable entity, the Western
Sea. Fashioned by hopeful imagination from Indian stories of
inland waters, amazingly extensible and mgratory on
contenporary naps, yet held to be a certainty by the beginning
of the seventeenth century, the Western Sea becanme an
i ndi spensable |ink connecting rivers flowing into the Atlantic
with rivers leading to the Pacific.

Verrazano's failure to report a strait south of Nova Scotia
directed exploratory navigations largely northward. John Cabot,
a CGenoese under patent from Henry VIl of England, had already
probed there a quarter of a century before Verrazano, but had
left little to geographic know edge beyond uncertainties.
Believing that the Far East could best be reached by sailing
westward in the short high latitudes, Cabot, in 1497, had gained
the coast of Anerica at Cape Breton, Newfoundland, or Labrador--
schol ars debate just where--and returned home convinced that he
had visited an outlying region of China. He tried again the
next year, and disappeared. After Verrazano's voyage, Jacques
Cartier, Mrtin Frobisher, Hunphrey Glbert, John Davis, GCeorge
Waymout h, Henry Hudson, Sanuel de Chanplain, and many other
mariners about whom less is known explored northern waters from

Baffin Bay to the Qulf of St. Lawence, all seeking the passage
that had to be there.

Not everyone thought that the passage must lie to the north,
and hard behind Verrazano into our own waters cane three
navi gators pursuing the same dream Estevan Gonez and Lucas
Vasquez de Ayllon were sailing for the King of Spain, and John
Rut was out to discover the strait for England. CGonez, putting
out from Spain only two months after Verrazano had returned to
France, was directed “*to search whether anongst the nultitudes
of windings and vast diversities of our ocean any passage can be
found leading to him who we commonly call the Gand Khan."’
He raised land at or near Cape Breton in February 1525, sailed
up the Penobscot River to the head of navigation at the site of
Bangor, hoping it was the passage, and coasted on to Massachu-
setts. Among the numerous capes and inlets that he sighted,
scholars have identified Pemaquid Point and Boothbay, the
Kennebec and Merrinmack rivers, Ipswich Bay, and Cape Ann and
Cape Cod. The rest of his voyage is less clear, but he may have
continued down the coast to Florida. Ayllon, arned with a
patent from the king to explore sonme 2,500 niles of coast, to
follow any oceanic strait that he mght find, and to establish a
col ony, headed north along the coast from the Spanish colony of
Santo Domingo at the sane tinme that Gomez was sailing southward.



He commanded a small armada of five ships carrying 500 nen,
wonen, and children, and 80 to 90 horses; but the results of his
venture nmocked his anbitions. He entered a river, which remains
uni dentified, where his flagship ran aground and becane a total
loss. Forty to 50 |eagues up the coast he found another river,
evidently the Cape Fear, where he planted his colony. Here
everything went wong, Ayllon died of fever, and only 150
survivors made it back to Santo Domingo. John Rut, who also was
out “to discover the land of the Geat Khan,” sailed from
England in 1527 along the northern latitudes. But having no
relish for the ice-filled seas he found, Rut cast about to the
south and ranged along the coasts of Cape Breton, Nova Scotia,
and New England, frequently landing men to report on “the state
of those unknown regions." Mst likely he continued down the
coast, but the record is blank until he turned up in the West

I ndies.’

Late in the sixteenth century and early in the seventeenth
century, the exploration of Anmerican waters was heightened by
new incentives. Hopes for finding the Northwest Passage still
remai ned strong, but now European courtiers and nerchants were
also interested in the fisheries, furs, and other resources of
North America, and in establishing settlenents there. Mariners
in their enploy penetrated coastal inlets and sailed far up many
rivers from Cape Hatteras to northern Mine.

Sinon Ferdinand and John Walker, sent by Sir Hunphrey
Glbert in 1579 and 1580 to find a suitable site for a colony,
exam ned Penobscot Bay and possibly also Narragansett Bay. In
1584 and 1585 Ferdinand, Philip Amadas, Arthur Barlowe, and Sir
Richard Genville, on sinmilar assignments for Sir Walter Raleigh
that resulted in the ill-fated Roanoke colony, found inlets
through the Carolina Banks (the long series of narrow islands
that Verrazano had assumed to be an isthrmus between two oceans),
nosed about in Pamico and Al bemarle sounds, and ascended several
of the rivers that flowed into them® In 1602 Barthol omew
Gosnol d explored for English nmerchants the coast of New England
from southern Miine to Buzzards Bay. To him we owe the nanes
Cape Cod, Mrtha's Vineyard, and the Elizabeth Islands. He
tenporarily established a small trading post on Cuttyhunk Island
to barter with Indians and, apparently only incidentally, kept
an eye open for “finding a passage . . . to the South Sea and
China. "*The next year Martin Pring, on a purely trading
expedition, followed the same course as Gosnold, but entered
several waterways that Gosnold had overshot, including Massachu-
setts and Cape Cod bays. For some five weeks Pring made a summer
trading camp at a deep and protected anchorage that for many
years was identified as Plymouth Harbor but is now thought to be
Provincetown Bay. In 1605 CGeorge VWaynouth, who three years
before had searched Canadian waters for the Northwest Passage,



sailed along the coast of Mine to find a colonial refuge for
English papists and fishing grounds for his nerchant backers.
He discovered Mnhegan Island, put into an excellent anchorage
that he nanmed St. GCeorge’s Harbor, as it is still called today,
and sailed up the broad St. George River estuary.’

The year before Waymouth sailed into Maine waters, Sanuel de
Chanplain had taken the first of three voyages between 1604 and
1606 on which he systematically explored and charted the coast
from Cape Breton Island to southern Massachusetts. Wile search-
ing for a favorable site for a French colony, he was always on
the |ookout-for “a passage which should lead near to the great

lake . . . where the water is salt: [a boon] as well for the
navigation of ships . . . as for the shortening of the way nore
than three hundred |eagues.” The great |ake was Lake Huron,

which from Indian reports Chanplain cane to believe could “be
nothing else than the South Sea. “*In the course of his three
voyages Chanplain navigated the Penobscot River and the |ower
reaches of the Kennebec River. He entered Eastport, Machias,

G oucester, Boston, Plymouth, Barnstable, Nauset, and Chatham
harbors and sailed through Vineyard Sound as far as Wods Hole.
Like many later nariners, he grounded on a reef off Cohasset or
Brant Rock and experienced difficulties anong the shoals around
Mnonoy |sland. He sighted Portsnouth Harbor and stopped at the
mouth of Saco River, but sailing across Casco Bay he missedthe
fine harbor of Portland, as had other explorers before him
Chanplain's report of his voyages was the only fruit of his New
England venture. Sieur de Mnts, who sponsored the col onial
project, lost the king's support, no French settlement was nade,
and the history of New England became quite different from what
it mght have been.

Chesapeake Bay, with its many inlets and feeding rivers, was
like deeply indented New England a magnet for European naviga-
tors. From 1560 the Spanish had an interest in the bay as a
site for a naval base to protect their treasure galleons from
pirates and privateers as they sailed from Havana northeasterly
with the Qulf Stream along the North Anerican coast before
turning eastward for home. As this would be an expensive
undertaking, however, nothing was immediately done. The first
known English ship into the bay was a vessel of the first
Roanoke expedition of 1584 piloted by Sinon Ferdinand, who
claimed to have been there previously with Spanish nariners.

The next year the colonists of Roanoke worked their way in a
smal | boat around Cape Henry and explored the southern shore of
the bay, Hanpton Roads, and the |ower estuary of York River.

Now that the English had a position on the American coast, the
alarmed Spanish, intent on destroying it and replacing it with a
Spani sh settlement, sent Vicente Conzalez in 1588 to make a



reconnai ssance. But not knowing the colony’ s location, Gonzalez
sailed past the small inlets through the Banks |eading to Roanoke
Island and took his ship into Chesapeake Bay. There he searched
up the western shore and down the eastern, and departed w thout
finding a trace of the English.”

After that, exploration and settlement in the great bay was
left solely to the English, for the defeat of Spain's great
Armada in 1588 destroyed Spanish power to contest it.

Christopher Newport, who transported the first colonists to
Jamestown, on instructions from King James worked his way up the
James River to the falls at present R chnond. Mre inportantly,
Captain John Smith, who assuned |eadership of the colony, spent
much of his first two years at Jamestown exploring the bays and
estuaries of the neighboring coast. Smth was under orders from
the Virginia Conpany to find a way to the Pacific and was
determined in any event to test Indian statenents regarding such
a passage. In 1607 he went up the James and the tributary

Chi ckahonminy River, looking for a lake at its source--the |ake
that Englishmen at home continued to believe lay just beyond the
Blue Ridge Muntains and fed rivers flowing to the Pacific. The
next year he poked into numerous bays and creeks in Chesapeake
Bay, searching for good harbors and sites for settlement as well
as for the passage. He went up the Potomac, Patapsco, Sassafras,
Pat uxent, and Rappahannock rivers, but the route to the “big sea
water” that supposedly lay somewhere to the northeast of
Chesapeake Bay always eluded him"

The Captain, still having hope, sent to his friend Henry
Hudson maps that indicated a passage to the western ocean m ght
be found north of the Virginia colony, sonewhere about the 40th
latitude. Hudson, after having failed twice in the enploy of
the English Miscovy Conpany to find a Northeast passage to China
through the arctic seas north of Europe, had entered the service
of the Dutch East India Conpany, which assigned himto try once
again. Before leaving Holland in 1609, he received Snmith's
letter, which inclined himto disobey instructions and |ook to
the west. Therefore, failing again to pass Novaya Zemya, the
long barrier island north of Russia, he doubled back to North
America. He coasted south to Chesapeake Bay, then reversing his
course and examning the coast nore carefully, discovered
Del aware Bay, but could find no deep and open channel. Wrking
past the confusing sand dunes and keys off the New Jersey shore,
he entered New York Harbor, close to the 40th latitude, early in
Septenber, probably the first white man to do so since Verrazzano
almost a century before. The |ow screen nmade by the shores of
Long Island, Staten Island, and Sandy Hook had hidden well the
only river of the Atlantic coast that provided an entry into the
interior at all conparable to that of the St. Lawence. Hudson



was able to navigate his vessel up the river that bears his name
for 150 mles before he had to use small boats to explore
farther. ”

The Hudson River was not the passage to the Orient, but
rather to the richest fur country south of the St. Law ence.
Hudson's enployers were not interested in the fur trade, but
other Dutchmen were. They returned to the river the next year
to pursue the exceedingly lucrative trade, and within a few
years expanded their operations. In 1614 Adriaen Bl ock
navigated the treacherous Hell Gate, pushed eastward through
Long Island Sound, visited Narragansett Bay, rounded Cape Cod,
and sailed into Massachusetts Bay. In the course of this
exploration he discovered another |ong north-and-south river.
Crossing the awkward bar at the mouth of the Connecticut River
in Long Island Sound, he sailed upstream for 50 mles nearly to
present Hartford. Later the Dutch set up a depot there to tap
the fur supply of the long, rich valley. Meanwhile Cornelis
Jacobsen Mey sailed south to chart Delaware Bay, bestowing his

names, Cornelis and Mey, on the Del aware capes. In 1616 Captain
Cornelis Hendrickson sailed up the Delaware River as far north
as the Schuylkill, and in this region, too, the Dutch set up

trading posts and established a settlement. ::

In the same year, 1614, that Block and My were exploring
southern New England and Delaware Bay, Captain John Smith spent
11 weeks working southward from Penobscot Bay to Cape Cod, care-
fully investigating the shores and waterways of the region, which
to himowes its name, New England. By this time several naviga-
tors had made their way along the New England coast, but Smth
was the first to put into many of its harbors, and his meticul ous
record of physical features was of enormous value to |ater
mariners. In his Description of New England, a remarkably
accurate depiction published in 1616, he conments that he had
“sounded about 25 excellent good Harbours: in many whereof there
is anchorage for 500 sayle of ships of any burden; in some of
them for 5000. *’“On his return to England he presented Prince
Charles with a map that for accuracy of detail and clarity of
presentation far surpassed the charts made by Chanplain and ot her
navigators. Speaking of it, Smth explains:

| have drawn a Map from Point to Point, Ile to Ile, and
Harbour to Harbour, with the Soundings, Sands, Rocks and
Land-marks as | passed close aboard the Shore in a little
Boat; although there be many things to be observed which
the haste of other affairs did cause me omt. For set in
in being sent nore to get present commodities than know
| edge by discoveries for any future good, | had not

power to search as | would; yet it will serve to direct
any that should goe that waies, to safe Harbours and the
Sal vages habitations. *



THE LINES OF SETTLEMENT

The search for the Northwest Passage never shortened passage
to the East, but it added vastly to European know edge of North
Ameri can geography and hel ped open the way for colonization.
American waterways now took on a more vital purpose. No |onger
merely imagined avenues to riches beyond, they becane the essen-
tial highways for the new settlements. The Atlantic coast is a
“drowned’* coast, its land and rivers having been subnerged by
the prehistoric sinking of the continent’s edge. This produced
an indented coastline with innunerable bays and estuaries, into
each of which flows one or nore rivers providing access for vary-
ing distances to the interior. Mjestic rivers like the Hudson,
the Del aware, the Potomac, and the Savannah, and many snaller
streans such as the Piscataqua, the Charles, the Patapsco, and
the Cooper, linked the coastal plain with seaports and through
themwith Europe. At a time when travel and transportation by
waters was easier and nore econonmical than by land, and often
the only means of comunication in the new colonies, the rivers
and their tributaries largely determned the lines of settlenent
and the course of trade.

In early Virginia, farnms and plantations lined the Janes,
York, Rappahannock, and Potonmac rivers up to the fall line.
Al nost every farmer kept a boat on a nearby creek or river, and
the larger plantations had wharves for handling their own tobacco
at points which seagoing vessels of the day could reach. The
first settlers of Mryland established thenselves on the
St. Mary's River, a small tributary of the [ower Potomac, where
supplies could be brought in from neighboring Virginia and from
New England. From there the colony developed up the north bank
of the Potomac and around the great water road of Chesapeake Bay.
WIliam Penn instructed his colonists to select on the western
side of the Delaware River a spot “nost navigable, high, dry and
healthy, . . . where nost ships may best ride, of deepest draught
of water, if possible to load and unload at the bank . . .
without boating. "“On the site chosen, where the Schuylkill
joins the Delaware, the city of Philadelphia was laid out. The
smal l er nearby colonies of Delaware and New Jersey grew from
settlements hugging close to Delaware River and Bay and to the
east shore of the |ower Hudson.

New Netherland, later New York, owed its beginnings to the
Hudson passage to Iroquois fur country. The colony's Dutch
promoters, hoping to add permanence to their trading-post enter-
prises, encouraged inmmgration, and thinly scattered settlenents
devel oped along the river to Albany. South Carolina grew from a
nucl eus at Charleston, which had a good harbor at the point
where, as South Carolinians later boasted, “the Ashley and Cooper
rivers join to formthe Atlantic Ccean.’* North Carolina settle-



ments grew up on the Cape Fear River and on Al bemarle and Panlico
sounds. Ceorgia, founded on the southern border of English
Arerica as a mlitary barrier against the Spanish in Florida,
began as a fortified town at the nouth of the Savannah River.

The Spanish, to protect their treasure fleets from French and
English marauders, had founded St. Augustine on Florida's
Atlantic coast in 1566. Few settlers, however, came to the
colony, and Florida during three centuries of Spanish rule
remained little nmore than a nilitary outpost of Mexico and Cuba.

New England’s heavily indented coastline encouraged nore
scattered early settlement than elsewhere. Wthin a decade
after the Pilgrims of the Myflower fronted their colony on a
good harbor within the shelter of Plynouth Bay, a dozen or nore
fishing and trading posts dotted the New England coast at inlets
from Penobscot Bay to Massachusetts Bay. The Pilgrins estab-
lished posts on the Penobscot River, on the Kennebec River at
the site of nodern Augusta, and, shortly after the Dutch opened
their post at Hartford on the Connecticut River in 1633, set up
another at nearby Wndsor. The Mssachusetts Bay colony started
with the founding of Boston at an excellent harbor and the estab-
lishment at the same tinme of six or seven other towns close by
on good water connections. The other New England col onies
simlarly had their beginnings in groups of towns dispersed on
rivers and bays. Rhode Island devel oped from the comunities of
Provi dence, Portsmouth, Newport, and Warwi ck, which ring
Narragansett Bay. Connecticut was formed by the anmal gamation of
the Connecticut River settlements of Hartford, Wndsor, and
VWethersfield with New Haven, Branford, Quilford, Stanford, and a
hal f-dozen other port towns on Long Island Sound. New Hampshire
got its start with Portsnmouth on the Piscataqua River, Dover and
Exeter on tributaries of the Piscataqua, and Hanpton on the
Hanpton River, ten miles to the south. Mine originated from
Kittery, York, \Wlls, Saco, New Harbor, and other isolated towns
strung along its coast from the Piscataqua River to Penaquid
Point. "

THE COURSE OF TRADE

During the colonial era settlement extended up the river
valleys as far as the fall line, and there generally stopped.
Some outlying communities existed above the line, and a few
hardy souls penetrated into and even beyond the Appal achian
Mountain chain stretching from Maine to Georgia, but not until
after the Revolution was popul ation nmovenent very strong beyond
the reach of navigable waterways. Throughout the whole period
land travel remained both difficult and costly and roads
appal lingly bad. It was not until 1722, a century after New
England was settled, that a team was driven for the first time
from Connecticut to Rhode Island. And as late as 1818 the Nles



Wekly Register reported that two-thirds of the market crops of
the Piednont were raised within 5 mles of some river and the
remai nder not more than 10 nmiles from water that could be
rendered navigable. The value of the rivers was easy to
appreciate: in New York, where-the Hudson was the highway, the
average cost of carrying a bushel of wheat 100 niles was only
two pence, whereas the cost was a shilling, or six times as
much, in Pennsylvania, where 40 wagons, 160 horses, and 80 nen
were required to transport the same ampunt of freight handled by
two or three men on a scow in New York.™

Wt erways connected the colonies with the world and with each
other. Down the rivers and from the ports went the tobacco of
Virginia, Mryland, and North Carolina; the rice and indigo of
South Carolina; the grain, flour, cattle, and neats of the middle
colonies; the fish, saltneats, lunber products, ground vege-

tables, livestock, and sinple manufactures of New England; and
the furs, hides, ship tinber, and naval stores of New England,
New York, Pennsylvania, the Carolinas, and Georgia. Into the

waterways and up to the towns and farms came tools, hardware
utensils, luxury articles, and other comodities from England and
the continent; sugar, rum nolasses, diewoods, ginger, and other
exotic products from the islands of Wst Indies; and fruits and
wines from Spain, Portugal, the Mediterranean, and the Wne
I'slands. A busy coastal traffic also devel oped, through which
the products of each region were exchanged. In New England and
the mddle colonies the water connections along the coast were
also integral links in overseas comerce. Boston, New York, and
Phi | adel phia each served as an entrepot to which small vessels
carried the products of the surrounding area for export in ocean-
going ships and from which foreign goods were transported by the
coasters to the dozens of smaller ports in each trading

net wor k. *

THE ATLANTIC HARBORS

The colonial settlenents had the good fortune to be
abundantly provided with natural harbors having the rare conbina-
tion of considerable shelter and sufficient depth of water.
Unlike many foreign ports, where extensive and expensive break-
waters or noles were required for protection against the
violence of ocean waves and storns, early Anmerican ports could
devel op on sheltered estuaries and bays. Some ports, |ike
Baltinore, Philadelphia, Norfolk, and Savannah, lay from 30 to
152 mles inland from the sea. Qhers, like Portland, Boston,
and New York, opened nore directly on the ocean, but were never-
theless relatively well protected by natural breakwaters of
i slands and headl ands.



Al'though nature cut some East Coast harbors deeper than
others, and at the entrances to many of them had the annoying
habit of forming bars fromriver silt or from shifting shore
sands, their depths were generally adequate to the denands of
the time. Vessels throughout the colonial period and for nore
than a half-century after were of dimnutive size conpared to
the cargo carriers of today. Mich of the coastal trade between
Atlantic ports was carried by shallowdraft sloops and schooners
that could enter harbors with shoal entrances. The sl oops,
rigged fore-and-aft with a single mast, were often under 25 tons
and rarely nmore than 100. Sonetines they were equipped wth
centerboards instead of fixed keels, which could be drawn up
when traversing shoal waters. Schooners, rigged fore-and-aft
like sloops but with two masts, usually ranged in size from 50
to 150 tons. Originating in Qoucester, Mssachusetts, in 1713
or 1714, the schooner was destined to stand for a century and a
half as the favorite and distinctive rig of American waters. It
was peculiarly adapted to the requirenments of New Wrld naviga-
tion, where on many rivers and estuaries the wind tended to draw
up or down the channel, and passage involved a great amount of
beating to the windward in short tacks. For such service the
fore-and-aft rigged schooner, which could sail closer to the
wind, was superior to square-rigged vessels of sinmilar size

Wi le schooners, and even large sloops, were enployed in
of f-shore trade, square-rigged brigs and ships were nore conmon
on the longer sea voyages. The two-roasted brigs usually dis-
placed from 150 to 250 tons, and the three-roasted ships sel dom
more than 300, A vessel over 200 tons was considered |arge, and
a 400-ton ship was |ooked upon both in Europe and the colonies
as being too large for successful operation. Small vessels best
met the needs of the highly dispersed trade that prevailed both
here and abroad before railroads, good highways, or devel oped
canals and river works could concentrate export shipments in a
few major ports. Because each port and waterway was the foca
point of its own small hinterland, and there was conparatively
little concentration of export shipments prior to I|oading,
cargoes were |oaded and discharged in many places. Small vessels
could enter and easily maneuver in the several hundred snall
ports on the Atlantic coast and the many small ports of foreign
countries. They could quickly find sufficient cargo and depart,
whereas larger vessels nmight have to wait for sonme tinme or sai
with partly filled holds. Moreover, as trade was dispersed
spasnodi c, and specul ative, and all nerchant ships were tranps
with no fixed routes or schedules, mnerchant shipowners preferred

to spread their risks by enploying two or three small vessels
rather than a single large one.

10



Wth full-rigged ships sel dom exceeding 300 tons, and with
shipmasters content to wait for 5- to 9-foot tides to carry them
over harbor entrance bars, the numerous Atlantic harbors
general ly had sufficient depth of water just as the colonists
found them  Newburyport at the nouth of the Merrimck River,
and Salem on Massachusetts Bay, with nmean |ow water depths
dimnishing to 7 or 8 feet, became maritime netropolises and
| eadi ng shipbuilding centers turning out large full-rigged ships
as well as smaller craft. Charleston, with some 12 feet at |ow
water and 17 feet at high, and Savannah, with a channel 7 feet
deep at |ow water and about double that at high tide, becanme the
maj or ports of the South. Even a place |ike Kennebunkport in
Maine, a small ham et |ocated on an exceedingly small river,
with water at low tide as little as 4 feet in places, could
develop into a thriving mercantile port building everything from
sloops to full-rigged ships.”

Some harbor inprovenent was no doubt attenpted in the
colonial period, but evidence is sketchy. In three studies of
the port of New York, for exanple, the only references to
colonial port inprovenent, except for the construction of
commercial facilities such as docks, wharves, and weighthouses,
are the brief coments of one study that in 1662 the Dutch built
a small breakwater to protect ships against floating ice from the
Hudson, and that when the English took over the colony their
i nprovenments included the construction of bul kheads along the
wat er front . “Dredgi ng appears to have been performed for the
first time in America in 1729 at the nouth of the M ssissippi
River, but evidence indicates that probably the only attenpt
made on the East Coast during the colonial period was in 1774,
when Phil adel phians enployed a horse-powered grab dredge to
clear out ship slips. Dredging was not likely to be tried nuch
in any event, for prior to the application of steam power to
dredgi ng equipment, doing the job by man or aninmal power was
slow, |aborious, and at best mninally effective.

\Watever the harbor depth, the channel had to be found and
fol | owed. Local authorities as a matter of course adopted the
age-old device of marking channels with buoys, and at some najor
harbors pilots were necessary for all vessels except the smaller
coasters. Portland Harbor, with a straight, deep channel and a
run of only 3.5 mles from open sea to docks, was easy to enter.
Norfol k, though 30 mles fromthe sea, had the sane advantage of
a deep and clear entrance. Boston Harbor, 17 mles from the
ocean, had sufficiently deep water, but its channel threaded
t hrough rocky islands hazardous to the mariner in darkness,
storm or fog. The entrance to New York Harbor appeared to the
uninitiated to be a 6-mle breadth of good water between Sandy
Hook and Coney Island, but a broad sandbar stretched between the
two shores, and the main ship channel was only a few hundred
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yards wide. Small craft could use three |esser channels, but
close to each lay dangerous sandbanks. Philadel phia, just over
100 nmiles from the sea, Baltinore, 152 mles, and Savannah, 30
mles, all had long winding channel approaches that invited
grounding. 24 Illustrative of the nmeasures taken was the action
of the colonial assenbly of New York in 1763 enpowering the
governor to appoint one master and three or nore wardens for the
port of New York. Their duties included exam ning and comm s-
sioning all pilots, keeping buoys in repair, and maintaining

|'i ght houses. At Boston Harbor, piloting was one of the functions
of its early lighthouse keepers, who were also the collectors of
i npost fees.”

The |ighthouse was another ancient aid to navigation that
the colonists began to enploy to a linted extent. The first
Anerican |ighthouse was Boston Light, located on Geat Brewster
Island (then called Beacon Island) at the entrance to the harbor,
which was kindled on 14 Septenber 1716. The enterprise was set
in motion by Boston merchants led by one John George, who
petitioned the General Court for this protection to the **Lives

and Estates of His Mjesty's subjects.” The cone-shaped tower
was made of rough-cut stone and was at first illumnated by
tallow candles. These were later replaced by l|anps burning whale
or fish oil. New York's lighthouse resulted froma lottery

organi zed in 1762 to raise the noney for a tower 85 feet high at
Sandy Hook. Newspapers described it as the best light on the
continent, an easy boast as at the time only three others

exi sted. Local authorities adnministered |ighthouses until 1789
when the Treasury Departnment of the federal government assumed
control of the 12 stations then operating along the seaboard.
Eight were located on the busy but troublesome waters of New
England.  The northernnost lay at Portsnouth, New Hanpshire; five
warned of Massachusetts coastal dangers at Newburyport, Cape Ann,
Boston, Qurnet at the entrance to Plymouth Bay, and Geat Point
on Nantucket Island; and two blinked out from New England' s
southern coast at New Haven, Connecticut, and at Beaver Tail at
the entrance to Narragansett Bay. The four lights to the south
were at Sandy Hook; Brant Point, New Jersey; Cape Henl open at
the mouth of Delaware Bay; and Charleston, South Carolina.”

THE COASTAL RI VERS

Rivers during the colonial period, like harbors, generally
provi ded satisfactory navigation in their natural condition.
Mbst major rivers were not seriously obstructed below the fall
line, and the head of sloop navigation was often a considerable
distance inland. The Hudson was a splendidly navigable waterway
for some 150 miles above New York to Troy. The head of tidewater
and sloop navigation on the Delaware was at Trenton, about 140
mles fromthe sea. In Virginia the three great river ports of
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Al exandria, Fredericksburg, and Richnond devel oped on the

Pot onmac, Rappahannock, and Janmes rivers, each approximtely 100
mles from Chesapeake Bay. Even on New England's conparatively
shorter streams, vessels could sail 30 mles up the Penobscot to
Bangor, 45 mles up the Kennebec to Augusta, and 52 niles up the
Connecticut to Hartford. Smaller but inportant rivers up and
down the coast permtted sloop navigation at different tide
stages a dozen or nore mles inland to busy comrercial towns
such as Haverhill, Mssachusetts, on the Merrimack; Norw ch
Connecticut, on the Thanes; and New Brunsw ck, New Jersey, on the
Raritan. Many streans that today are little nore than w nding
brooks were also once comercial arteries of some significance
Observers in the nineteenth century noticed a dimnution in the
size of rivers conpared to that in the eighteenth, a phenonmenon
possibly resulting from deforestation. Bound Creek in New
Jersey, for exanple, now only a brook between Elizabeth and
Newar k, once had wharves and |andings for the acconmodation of
sloops . And the town of Exeter, New Hanpshire, on a small branch
of the Piscataqua River now used only by small recreationa

craft, was in the seventeenth and eighteenth centuries a

shi pbuilding comunity ranking in inportance with Portsmouth.”

Above the head of sloop navigation, flatboats, skiffs
bateaux, wherries, and other shallowdraft vessels plied the
rivers. The Durham boat, developed on the Delaware River to
fill the need for a sizable carrier that could go against the
current, was a favorite craft on many streams. Box-like, wth
straight and parallel sides extending to about 12 feet from the
ends where they curved to the stem and stern posts, the Durham
boat was usually about 60 feet long, 8 feet wide, and 42 inches
deep from gunwale to keel plank. It drew from3 to 5-1/2 inches
of water when light, and about 28 inches |oaded, and could easily
carry 150 barrels of flour or 600 bushels of corn. Going down-
stream it floated with the current, helped along at times by |ong
oars or by a sail attached to a renovable mast. The sail was
sonmetimes used going upstream but nmore often the boat was poled
The crew, using 12- to 18-foot poles shod with iron, set the
pointed tip in the riverbed and, pushing as they went, wal ked
back the length of the boat on planks about a foot wde, called
“*wal king boards,” laid on the thwarts on each side. Sometines it
was possible to draw the boat along by grasping overhanging
branches, or “pulling the brush” as it was called, At partic-
ularly difficult rapids iron rings were attached to rocks and
the boat was pulled upstream by boathooks or ropes.

Local authorities occasionally inproved river navigation.
Adjoining towns on the |ower Connecticut River sometines
deepened the channel lying between them as did Hartford and
Wethersfield in 1686. Fromtime to time the legislature of
colonial Virginia authorized associations of gentlemen to raise
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subscriptions for clearing rivers of |ogs, sandbanks, or other
obstructions. In South Carolina the assenbly assumed occasional
responsibility on sections of streans by appointing conm ssioners
authorized to nake assessnents of |abor and noney on |ocal
residents who would benefit from inprovenents. In 1770 citizens
of Pennsylvania and New Jersey, wanting to make commercial travel
on the Delaware above Philadel phia |ess hazardous, appointed
conmi ssioners to remove obstructions in the river and generally
i mprove navigation. Collecting subscriptions to cover the
expense, the commissioners surveyed the river between Trenton
and Easton and hired men and boats to renmove the worst of the
rocks. At Trenton Falls, where the river dropped ten feet in a
di stance of about 1,200 yards, the channel was changed and buoys
were placed to mark it. The next year the legislatures of Penn-
sylvania and New Jersey sanctioned these efforts by declaring
the Delaware a conmon highway and by enpowering the conmm ssioners
to continue; but, as before, individual donations provided the
necessary funds. In 1773 a group of New Jersey residents took it
upon thenselves to organize a lottery to raise 3,000 pounds to
clear and deepen the channel of Elizabeth-Town Creek so th%
boats mght be brought to a landing in the center of town.

River inprovement in the colonial period, however, I|ike harbor

i nprovenment, was obviously not a very extensive practice.
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Chapter |
THE CANAL ERA

TRANSPORTATI ON  REQUI REMENTS

From the first days of the Republic Anericans recognized that
the transportation facilities of the colonial era no |onger
sufficed. The Revolution disclosed the isolation of the colonies
from one another and the difficulties of nmoving nmen, mlitary
supplies, and goods up and down the seaboard. Roads were few and
poor, all but the smallest rivers had to be ferried, and British
war ships menaced the custonary traffic of coastal sailers.
Thoughts turned inevitably to inland water connections. During
and after the Revolution an unprecedented nunmber of Anericans
surged westward. New settlenents sprang up beyond the fall line
creating incentives to extend navigability farther inland by
constructing passages around the falls. The growth in inland
popul ation also pronoted the establishment of cities near the
head of tidewater to provide transfer facilities for the trade
on the upper rivers. Royal edicts such as the Proclamation of
1763 no longer restricted the flow of settlers into the nore
distant regions beyond the Appal achians. The nunber of people
living west of the divide increased froma few thousand when the
war began to 120,000 by 1790, laying the foundation for the
states of Tennessee and Kentucky. These new westerners also
needed access to markets.

Wars in Europe, which lasted alnost without respite from
1793 to 1815, intensified the need for better transportation.
The wars forced the belligerents to renove mercantili st
restrictions on foreign trade with their colonies, threw the
commerce of the world largely into American bottoms, and created
an enornous demand for American foodstuffs and other supplies.
Flour nearly doubled in price, sending a tide of migration into
new grain-growing regions of western New York, western
Pennsylvania, and still nore renote areas along the Chio River
and the shores of Lake Erie. The cost of long overland hauls,
however, placed many newy settled regions beyond the range of
profitable use. \estern Virginia, Tennessee, Kentucky, and Chio
could reach markets by way of the Mssissippi River, but wth
New Orleans for some years in Spanish hands this was a
politically uncertain avenue. For even nore years the distances
involved, tine consumed, primtiveness of transport, and chance
availability of ships at New Oleans--made this route an
econom cally marginal one. In the [ower South the cotton
industry arose at this same time, stinulated by an increasing
demand for the fiber in Europe and Witney' s invention of the
cotton gin in 1792, which cheapened production to a fifth of its
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former cost. Populations spread westward into upland sections
suitable for cotton culture, adding to the pressures for better
connections with the ocean highway.

A NATI ONAL SYSTEM

The pressures for inproved transportation facilities were
not only economic and military, but also political. Inproved
conmmuni cations would help tie together a still fragile new
union, especially if they ended the isolation of the Wst. How
to keep regions without an outlet for their produce except by
way of New Orleans or the St. Lawence loyal to the United
States was for some years a matter of serious national concern
In 1808 considerations of comrerce, defense, and political
integrity led Secretary of the Treasury A bert Gallatin to
prepare at the request of the Senate a conprehensive plan for
tying the new nation together wth governnent-sponsored roads
and canals. Gallatin's great achievement was not to offer nuch
that was new in the way of specific plans, but to conbine many
| ocal inprovenent schemes then being urged or already undertaken
into a coherent national system to be constructed under the
aegis of the federal government.

To inmprove comunications between the northern and southern
states, @allatin proposed the construction of canals across four
*“necks” of land between Boston Bay and Al bemarle Sound, North
Carolina, which would open an alnost continuous natural “tide
water inland navigation'” from Massachusetts to Georgia. To this
should be added “a great turnpike extending from Maine to Georgia

passing through all the principal seaports.” To bring the
settlers beyond the nountains into easy communication with the
East, the Secretary recomended the construction of roads over
the Appal achian divide to connect the Susquehanna or the Juniata
River to the Alegheny, the Potomac to the Mnongahela, the James
to the Kanawha, and the Santee or the Savannah to the Tennessee.
He further recomrended that the navigation of the eastern rivers
of these four great land and water routes be inproved, principal-
ly by constructing canals around falls. To open conmunication
between the East and the Geat Lakes, where advantage could be
taken of a natural gateway through the mountains, Gallatin
advised the construction of canals to connect the Hudson River
with Lake Chanplain, the Hudson River with Lake Ontario, and
Lake Ontario with Lake Erie around N agara Falls.

Because such “internal inprovenents” would unite the nation,
inprove its defense, and advance the econony, Gallatin proposed
that the federal governnent either do the work itself or
subsi dize private conpanies. He considered the projects of such
obvious value that the state involved would readily consent.
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President Jefferson, however, always cautious about federa
authority intruding upon the states, proposed an amendnent to
the Constitution that would “renove every inpedinent” to the
great national plan. 'But events interfered. Foreign diffi-
culties leading to the War of 1812 gripped the nation's
attention, and Gallatin's superb. “Report on Roads and Canal s’ *
was shel ved

Belligerent interference with Anmerican shipping, American
retaliatory restrictions on trade, and then the war itself
served to accentuate the need for internal inprovenents. The
enbargo and the war diverted nuch of the capital enployed in
shi pbuilding and conmerce to manufacturing, and better roads and
wat erways were essential for the larger hone markets desired
The British blockade reduced coastal shipping to a trickle,
forcing Anmerican goods to move over inland routes. Coasta
roads clogged with traffic, wagons backed up for mles at river
ferries, and teans took weeks and even nonths to go from Boston
New York, or Philadelphia to Charleston. In some localities
serious shortages of goods normally carried by sea pushed prices
to new heights. Rice cost three tines as nuch in New York as in
Charleston; flour cost three times as much in Boston as in
Richmond.  The absence of good roads and dependable water
conmmuni cations also helped to frustrate American mlitary
canpai gns on the northern and western frontiers.’

Wth these experiences in mnd, President Mdison in 1815
urged upon Congress “the great inportance of establishing
t hroughout our country the roads and canals which can best be
executed under national authority.”” As had Jefferson, Mdison
suggested that any defect of that authority could be renedied by
constitutional amendnent. ’Representative John C. Cal houn of
South Carolina promptly sponsored the so-called **Bonus Bill,”
which provided for a national system of internal inprovenments
funded by nonies due the government from the newy chartered
second Bank of the United States. A strong nationalist at this
point, Calhoun viewed internal inprovenments as a broad national
question. But the debate and vote in Congress reveal ed that
many of his colleagues were nore concerned with state and
sectional self-interest. New England, whose roads were rela-
tively good, was alnost solidly opposed. The neasure, she
feared, would increase an already serious drain of her people to
the West and would promote the commerce of New York, Philadel-
phia, or Baltinore to the disadvantage of Boston. The South,
which was well supplied with navigable rivers but had the
poorest roads in the country, was largely opposed because she
believed that other sections would benefit nmore than herself.
The mddle states of Delaware, Maryland, and New Jersey,
apparently with simlar thoughts, voted two to one against the
measure. The West, badly needing internal inprovenments
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strongly approved, but |ocal jealousies neverthel ess produced
sone opposition. Only New York and Pennsylvania gave al nost
unani nous support. Both had promising routes to the West
through their territories, New York hoped for federal aid in
building the Erie Canal, and Pennsylvania hoped to reach the
South by way of a Chesapeake and Del aware Canal and to see
Pittsburgh profit inmmeasurably by the opening of the Falls of
the Chio to navigation. Utimtely Calhoun's bill squeaked by,
but President Mdison, firmin his belief that a constitutional
amendment was necessary, vetoed it.°

Internal inprovements at federal expense neverthel ess seened
assured. In 1819 Cal houn, now Secretary of War, elaborated at
the request of the House of Representatives a program nuch |ike
that put together by Gallatin. Ignoring the constitutional
question, Calhoun stressed the defensive value of a “judicious”
system of roads and canals. He also advocated the extensive use
of Army Engineers in making surveys and plans. Arny Engineers
were already involved in the work of inproving internal comuni-
cations and were to become even nmore so in the next several
years. In 1816 the War Departnent, acting on the assunption
that England would have to be fought again at some future date,
had created a Board of Engineers for Fortifications. [Initially
consisting of Colonel WIIliam MRee, Mjor Joseph G Totten,
Captain J.D. Elliot of the Navy, and Brigadier General Sinon
Bernard, a French nilitary engineer enployed under congressional
authorization by President Mdison to assist the Corps of
Engi neers, the board sought to create a conprehensive defensive
system based on the armed services, fortifications, and interior
land and water conmmunications.

On essentially mlitary assignments, Arny Engineers
identified transportation routes while making western
explorations.  They made navigational surveys of the nation's
great inland |akes and rivers and of rivers and harbors along
the Atlantic coast. They laid out mlitary roads and
occasionally other highways. State governnments and private
corporations, faced with a critical shortage of civil engineers,
called on the War Departnment for engineering assistance in
maki ng canal surveys. The Engineer Department within the War
Departnment ordered the Board of Engineers to formulate plans for
breakwaters at the mouth of Delaware Bay, as called for by an
act of Congress, and Congress directly turned to the Arny
Engineers to deternmine the nost practicable neans of inproving
the navigability of stretches of the Chio and M ssissippi rivers
and to provide a plan for inproving the entr?nce to the harbor
of Presque Isle, Pennsylvania, on Lake FErie.
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President Mnroe, while at first taking the strict
constructioni st attitude of his predecessors toward internal
i nprovenents, was by 1823 satisfying his constitutional scruples
by holding that Congress could make appropriations for inprove-
ments of national benefit if control of the inprovenent conpanies
remained within the states. He also recomended that the Corps
of Engineers survey the route of a canal to be built by private
enterprise connecting Chesapeake Bay with the Chio River and the
routes of several proposed canals to connect the Chio with Lake
Erie.’

Wth federal encouragenent of internal inprovenents
conspi cuously on the increase, Congress on 30 April 1824 passed
a Ceneral Survey Act authorizing the President to enploy Arny
and civil engineers to make surveys, plans, and estimates of
roads and canals of national inportance. Its evident purpose
was to lay the foundations for a program of appropriations for
internal inprovenents, with federal subscription to the stocks
of conpanies undertaking them To inplenment the act President
Monroe appointed a Board of Engineers for Internal |nprovenents
consisting of GCeneral Bernard, Colonel Totten, and John L.
Sullivan, a promnent civil engineer. Under the direction of
the board, Army Engineers examned all the major land and water
routes proposed by Gallatin and Cal houn, and many other routes
as well. The board began formulating plans for great national
arteries of transportation. But the scheme of Gllatin and
Cal houn for a rational, integrated system of internal
communi cati ons devel oped under federal |eadership was never
realized.

The vote on the Ceneral Survey Act had again om nously
reveal ed that particularist interests were far stronger than
nationalist concerns. Successive Congresses and chief executives
approved federal grants to help build specific roads and canals,
and the average annual appropriation for internal inprovements
increased with each administration through that of Andrew
Jackson. But bitter state and sectional jealousies,
constitutional arguments that often seemed forced and unreal,
and extrenes of partisan politics all served to thwart plans
that |ooked to the broad national interest. |Increasingly, the
General Survey Act becane nerely a vehicle for providing
engi neering assistance to state and private agencies.

Conpl aints against this practice and the pressure of other
duties on Arnmy Engineers finally resulted, in 1838, in repeal of
the act. The trenendous task of developing transportation in
America was thus left largely to the conflicting anbitions of
state and private enterprise.’
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EARLY CANAL CONSTRUCTI ON

Artificial waterways were the most favored mode of
transportation. The construction of turnpikes beginning in the
1780s had by the 1820s greatly inproved overland transportation.
But roads were not econonmically feasible for hauling anythi n?.
except the nost compact and valuable goods. Bulky products [ike
wheat and corn could not be transported at a profit beyond 100
mles at the nost. Contenporaries calculated that four horses
could pull a wagon weight of one ton 12 miles a day over an
ordinary road and one-and-a-half tons 18 mles a day over a turn-
pike. Conparatively, four horses could draw a boatload of 100
tons 24 niles a day on a canal.

From the late eighteenth century, when canals began to prove
their worth in England, forward-looking Anericans |ike George
Washi ngton, Robert Mrris, and Albert Gallatin had visualized
maj or waterways penetrating deep into the American hinterland.

It was easier to conceive great waterways, however, than to
construct them America’s eastern terrain was not, |ike

Engl and's, one of gentle contours. The science of civil
engineering in Anerica was in its infancy, and woul d-be

engi neers learning as they went often committed costly errors.
Excavating machinery still belonged to the future, and canals
were fornmidable challenges in an age of hand tools, gun powder,
wheel barrows, and horse-drawn carts. Canals also required heavy
expenditures, and large pools of venture capital did not yet
exist in the United States. Even when a few early enterprises
overcane these obstacles, they weresuch financial failures as
to discourage further investnents. It was not until construction
on the epic Erie Canal was under way several years and seem ngly
conquering all difficulties that the Canal Era in the United
States really began.

Prior to that time many canal conpanies were organized.
Before the year 1793 eight states had incorporated a total of 30
conpani es, and between 1776 and 1823 New Hanpshire al one
chartered 20. Sone conpanies intended to construct |engthy
overland canals, but nost planned to inprove river navigation by
buil ding short canals around falls and rapids. Many soon
abandoned their efforts. Before work began on the Erie, only
about 100 miles of canal had been constructed, and few canals
were more than 2 mles |ong.

The Riverine Canals

Al'though the canals bypassing river falls were not |ong,
they were often inpressive engineering achievenents. Sone
required nore than a hal f-dozen |ocks to make their descents,
and alnmost all needed one or nmore dams or wing dans to divert
water into their locks and ditches.
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Canal construction in New England began in 1792 on the
Connecticut River at South Hadley, Mssachusetts. Dropping 50
feet in two-and-a-quarter nmles, the river at this point was
i mpassabl e even for canoes. Undertaking a difficult task for
the time, the canal conpany, the “Proprietors of the Locks and
Canals on Connecticut River,” in one place cut a gorge 300 feet
long and 40 feet deep through solid rock. For about a decade
the conpany used an "inclined plane” to raise and |ower boats
fromone river level to the other. Enployed here for the first
time in Anerica, this device was perhaps suggested by Dutch

stockhol ders. It was a 230-foot-long stone and tinber ranp upon
which the boats rode on a carriage that was hauled up or eased
down by chains connected to water wheels. In 1805 the conpany

replaced the inclined plane with five |ocks.

Meantine, other conpanies constructed |ocks and danms at four
falls farther up the river, making the Connecticut navigable for
flatboats for nmore than 200 miles above its mouth. A difficult
passage, however, still remained at Enfield Rapids about 11 mles
above the head of sloop navigation at Hartford. A long canal was
required, and the high estimated cost deterred investors.

Shi ppers got through inconveniently by transferring their goods
to smaller boats or by passing the rapids at times of high water.
It was not until a threat to Hartford arose froma plan to divert
the Connecticut Valley trade to New Haven by a canal from that
city to a point on the river above the rapids that a conpany
formed in 1824 succeeded in digging a canal around them The
conpany went to work in earnest in 1827, and the Enfield Canal,
six mles long with three locks, opened in 1829."

The Merrinmack River, rising at the same height as the
Connecticut but reaching the sea by a course only half as I|ong,
saw even nore construction. In 1796, Newburyport interests
built a canal around Pawtucket Falls at present Lowell,
Massachusetts, to permt |unber to pass downriver to the
shi pyards at Newburyport and other towns on the |ower Merrinmack.
Farther up the river, subsidiaries of the Mddlesex Canal Conpany
had by 1814 constructed, as part of the conpany’s extensive
navi gation system six nore sets of locks and canals to bypass
nore than a dozen falls and rapids. The largest work was the
Amoskeag Canal at present Manchester, New Hanpshire. A mle
long and equipped with several dams and nine locks, it overcame
a descent in the river of 45 feet."

In Miine, the Kennebec River was navigable for 65 nmiles to
Waterville, but no seaport lay at its nouth about 30 niles up
the coast from Portland. In 1795 a short canal constructed
between the Kennebec and Casco Bay along the line of the Stevens
River allowed a nore direct connection to that city’'s
wharves .”
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Canal construction inproved navigation on other rivers down
the Atlantic seaboard. The Susquehanna River and its tributaries
provided water transportation for a huge area of interior
Pennsyl vania and southwestern New York, but for nore than 40
mles above its entrance into Chesapeake Bay it was choked by
rapids and falls. Between 1792 and 1798 a stock conpany dug a
|-mle canal around Conewago Falls, the worst obstacle, just
bel ow Col unbia, Pennsylvania, and inproved the river by sluices
for some 17 niles farther down. Flatboats and arks could
now come down the river nore easily, but to get back up was
still difficult and often inpossible.

The Potomac Canal Conpany, organized in 1785 with George
Washington as president, set out to open the Potomac River to
Cunberland, Maryland, over 200 miles above tidewater and 300
mles from Chesapeake Bay, and to connect it by road to the Chio
River. By 1818 the conpany had constructed crude chutes without
| ocks around the three upper falls of the Potomac, |ocked canals
around the Geat and Little falls above Georgetown, and |ocked
canals to pass five falls on the branch Shenandoah River, bank-
rupting itself in the process. The work on the falls above
Georgetown was both a remarkable piece of engineering and
extremely expensive. At Geat Falls, where the river descends
76 feet in little nore than a half-nmle, the eastern end of the
canal and the last two of five locks were be cut from solid
rock. The 37-foot descent of Little Falls required four |ocks
in a canal 2 mles |ong.

The James River Conpany, chartered in 1785 and reorganized
as a state corporation in 1820, had a conparable plan of
i nproving navigation on the James River and linking it by
turnpike to the Kanawha River, a tributary of the Chio. This
project also owed its conception to Washington, who was the
conpany’s honorary president for a decade. The conpany
constructed and later enlarged a canal around the falls above
Richmond and built another canal where the river breaks through
the Blue Ridge. It also conpleted the turnpike connecting the
James and Kanawha rivers and sporadically made river navigation
i mprovements. But it was still far fromits goal of providing
adequate transportation through to the Wst when, under the
influence of Erie fever, it was again reorganized as a private
conpany in 1835."

The state of South Carolina also participated directly in
improving river transportation, and for several years after
establishing a Board of Public Wrks in 1819 invested heavily in
building locks and canals at falls. By 1825 small boats coul d
make a trip of more than 300 mles from Canbridge to Charleston
by passing through three state-built canals on the Saluda River
and another on the Congaree and then through the Santee and
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Cooper Canal constructed earlier by private enterprise. South
Carolina also constructed canals at two places on the Wateree
River, a large tributary of the Santee flowi ng down from the
north, opening the river to navigation for about 200 mles from
Charl eston

In North Carolina, the Roanoke Navigation Conpany, chartered
in 1812 to inprove navigation on the Roanoke River, had by 1823
constructed nearly nine niles of canal around the falls near
Vel don, where, within a few niles, the river drops 100 feet.
The canal termnated at its |ower end, however, at a basin at
Vel don, 1,800 feet from the river. As the extension to the river
entailed the construction of six more |ocks at considerable
expense, nothing nore was done for several years and goods on
reaching this point had to be drayed and transshipped. Upon
insistence by the state that the conpany accept its stock
subscription--which the directors considered inadequate--and
conplete the waterway, the conpany resumed work in 1828 and the
canal opened to through traffic in 1834. Shortly afterward the
Roanoke River flooded, breaking the sides of the |ower |ocks
Refusing to rebuild them the conpany argued, as it had before,
that produce could be carried fromthe basin to the river by
land as easily as it could pass through the locks. Wthin a few
years railroads drew away a large part of the trade that had
formerly gone down the |ower Roanoke, and the canal was no
| onger considered of inportance to the comerce of the
regi on.

Early Overland Canals

Only three major canals were constructed before the Erie
Canal was pushed across New York State, but conpared to that
ditch, they, too, were snall undertakings. The |ongest was the
M ddl esex Canal in Massachusetts. Started in 1793 and conpleted
in 1803, it ran 27 mles fromthe Merrimck River above Pawt ucket
Falls to the Charles River near Boston Harbor. Initiating a
conpetition between ports that was to be a promnent feature of
the Canal Era, its proprietors planned to divert the traffic of
the Merrimack, which carried nuch of the trade of New Hanphsire,
from Newburyport to their own city of Boston. Upon conpletion
of the Merrimack River canals in 1814, canal boats with capaci-
ties of 30 tons could travel from Boston to Concord, New
Hanpshire.  Smaller boats could continue farther up the river
and up the tributary Pem gewasset River to Plymouth, 113 mles
fromthe sea. Despite the canal's value to the territory it
served, it was a financial failure fromits first day of business
toits last, 50 years later. Local conditions pernmitted conpeti-
tion from teansters in carrying general goods, and when the
growth of manufacturing created a demand for raw materials that
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was favorable to the canal, railroads reached out to gamer this
trade and eventually diverted to their cars every ton of traffic
formerly noving by water.

The Santee and Cooper Canal of South Carolina, constructed
between 1792 and 1800, was a 22-nile waterway cut between the
two rivers to give the agricultural products of central South
Carolina a better outlet to Charleston. The Santee and its
tributaries drained the whole South Carolina uplands, but its
entrance to the sea, sone 50 mles northeast of Charleston, was
choked by a swanpy delta and a shallow bay. From there boats
had to pass to Charleston inside a broken string of sea islands
by turn risking shoal water and open ocean. The first boat to
make the |ess hazardous passage through the Santee and Cooper
Canal, in July 1800, carried a cargo of salt from Charleston up
the Cooper, Santee, and Congaree rivers some 200 niles to
Columbia. Although it opened the interior of South Carolina to
water transportation, the Santee and the Cooper Canal} |ike the
M ddl esex Canal, never made noney. Construction was nore costly
than had been expected. Then the rise of the cotton industry in
the uplands in place of cereal production soon ended all shipnent
of grain to the coast. Cotton, far lighter in weight and nore
precious in value, could better bear the cost of transportation
by land, especially since transport on the rivers was plagued by
frequent mshaps, |ow water, and delays. Railroads also began
to conpete for the upland traffic in the 1840s, and the cana
was finally abandoned in 1858."

The Dismal Swamp Canal, a 20-mle waterway between the
Pasquotank River flowing into Al bermarle Sound and the Elizabeth
River of Virginia near Norfolk, was designed to give North
Carolina a short and sheltered outlet to a deepwater port. Begun
in 1793 it was the only segnent of Gallatin's proposed intra-
coastal waterway under construction when the Secretary wote his
report. For years, however, sporadic work produced little more
than a nuddy, shallow ditch which not even flatboats carrying
shingles cut in the swanp could navigate until 1805. The first
craft other than a shingle flat to travel its course was a 20-ton
boat in 1814, and it was not until a year-and-a-half later that
anot her such passage was recorded. The first vessel to make the
trip completely loaded with North Carolina cotton, flour,
tobacco, and hogs was a 35-ton schooner in 1823. In 1826
Congress directed the Arny Engineers to make surveys and
estimates for inproving and enlarging the canal so that it mght
serve as part of a chain of canals contenplated along the
Atlantic coast. To pay for the reconstruction Congress
ultimtely purchased $200,000 worth of Dismal Swanp Canal Conpany
stock. I'n 1829 barges carrying up to 92 tons, as well as sloops
schooners, and rafts, began plying the enlarged waterway
Traffic steadily increased, and the canal at l|ast became a
paying enterprise and an inportant part of the transportation
system of eastern North Carolina
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THE INSPIRATION OF THE ERIE

In view of the record of canal construction, the building of
the Erie Canal was an act of faith. Authorized by the New York
| egislature in 1817 and conpleted in 1825 “dinton's Big Ditch”
stretched 363 mles from Buffalo on Lake Erie to A bany on the
Hudson. It was the longest canal in the world and the greatest
construction job that Americans had ever undertaken. Its high
cost of $7 million was net, not by private investors, but by the
state.  Engineering problens were greater than any previously
confronted in canal building, but the lack of professional
engi neers was overcome by the appointnent of able, though
untrained = people to Plan and supervise construction. They
devi sed -ingenious arrangements of cables, pulleys, wheels, and
gears for bringing down trees and uprooting stunps. Instead of
the usual shovel and wheel barrow, they used specially designed
plows and scrapers for noving earth. Even before its conpletion
the Erie Canal was a phenonenal financial success as well as a
transportation triumph. The middle section of the canal from
Uica to Ronme opened in 1819, and successive sections as they
came into use quickly filled with traffic. Wthin seven years
after the canal opened to through traffic, tolls brought in
enough noney to repay the whole cost of construction. 20

The Erie funneled much of the comerce of the West to New
York Gity. The area through which it passed, much of it formerly
unsettled wilderness, boonmed with prosperity. Boston,

Phi | adel phia, and Baltinore--New York's comrercial rivals--felt
that they too must find ways of tapping the western market, and
the idea took hold that alnost any region reached by a canal
woul d so prosper as to nerit the investment. The Erie’s success
provided the stinulus that finally got the great canal-building
boom under way. The huge suns necessary for construction were
supplied to a large extent either directly or indirectly through
public aid. Congress nmde substantial contributions by granting
public domain to canal conpanies in the West and by purchasing
stock in the Chesapeake and Chio, Chesapeake and Del aware, Di smal
Swanp, and Louisville and Portland canal companies. |t was the
states, however, that made the mmjor capital contributions. In
sone cases, as in New York and Pennsylvania, they directly owned
and operated extensive canal systems. Mire often states
purchased or guaranteed the stock of private conpanies, the

heavi est investnents being nade by Pennsylvania, Virginia, and
Maryland.  Sonetines states permitted newy organi zed banks to
invest a portion of their capital endowrent in the stock of a
canal conpany, as did Maine, or they granted canal conpanies

t henmsel ves banking privileges, as did Rhode Island and New
Jersey. The Mddle Atlantic states granted valuable monopoly
rights rather than financial assistance to the promoters of the
so-called “anthracite canals.” Minicipalities, such as New
Haven, Connecticut, and various banks also invested in cana
conpani es.
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NEW ENGLAND CANALS

O the major canals of the eastern seaboard, three were
constructed in New England. The Cunberland and Oxford Canal in
Maine, chartered in 1820 and conpleted in 1827, connected Sebago
Lake with Casco Bay near Portland. Although only 20 mles |ong
it was supplemented by lake and river navigation that reached
another 30 mles inland, and for many years it was an inportant
outlet for products of the southeastern corner of the state
Mre successful than other New England canals, it did not
succunb to railroad conpetition until the 1870s.”

The Bl ackstone Canal, constructed between 1824 and 1828
linked Worcester, Mssachusetts, wth Providence, Rhode Island,
45 mles away. Wrcester was surrounded by good farming |and
but the area had been slow in devel oping because of the heavy
expense of hauling produce to the Boston market. Despite
irregular service resulting fromtoo nuch or too little water
and from poor maintenance, the canal proved to be a consider-
able, if brief, boon to the area. Trade increased, villages
sprang up, and mlls and factories developed along its Iine.
Wien a railroad from Wrcester to Boston was conpleted in 1835
however, business declined rapidly, and when \Wrcester was
connected by rail to Providence in 1847, traffic ceased
entirely.”

The longest and nost costly, and also the least successful
of New England canals was the New Haven and Northhanpton
chartered in 1822 and after many difficulties opened in 1835
Connecting with the Connecticut River at Northhanpton,
Massachusetts, sonme 40 mles above Hartford, it was designed to
capture for New Haven the trade of the river's rich upper
valley, as Enfield Rapids, when the project began, stil
hi ndered navigation to Hartford. Poorly constructed though
costing well over a mllion dollars for its 78-mle course
constantly short of capital, repeatedly damaged by floods, and
always short of water in dry seasons, it seldom carried enough
traffic to cover expenses. In 1847 it was abandoned.™

New England’s construction of canals fell considerable short
of it vision and schemes. An old plan of Boston nerchants
dating back to 1791 for a canal fromthe Charles River to the
Connecticut River, “to take the trade from Hartford,” was
revived on grander lines. One proposed route would run the
canal through Wrcester, stopping the drainage of trade by the
Bl ackstone Canal, connect with the Connecticut, taking that
river’s trade from both Hartford and New Haven, and continue
across the Berkshire Muntains to the Hudson River near Al bany
where it would divert to Boston nuch of the Erie trade going to
New York. In 1825 the Massachusetts legislature ordered surveys
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and canal commi ssioners reported eloquently on the benefits of
the enterprise. But the legislature, recognizing that costs
woul d be huge and engineering difficulties alnost insurmuntable,
turned its attention to railroads.”

Canal promoters in Mine contenplated several |arge
projects, which would direct state trade to the St. Lawence
River or to Boston, that never reached the survey stage.

Ambi tious canal schemes in New Hanpshire and Vernont, however,
progressed to the point where Arnmy Engineers surveyed several
routes under the authority of the General Survey Act. (ne route
connected Rutland, Vernont, with the Chanplain Canal, which the
state of New York had built in conjunction with the Erie Canal
to connect Lake Chanplain to the Hudson River. The other routes,
while consisting of numerous sections, each with its own state
or private sponsor, would together have fornmed three great |ines
of navigation reaching across New England from Lake Chanplain to
the Atlantic, one termnating at Portland, another at Portsnouth,
and the third at Concord on the Merrimack. Intersecting the
principal rivers of the region--the Connecticut, the Merrinack,
the Androscoggin, and the Kennebec, which the Army Engineers
also surveyed with a view to inproving navigation--the canals
would have formed with the rivers a huge transportation grid
serving five states. Railroads, however = quashed the projects
even before the Engineers had time to conplete their reports and
designs. “

One other canal proposed for New England was to have a
future, though it had to wait nearly a century. This was a
waterway that would elimnate the dangerous passage around Cape
Cod and shorten the sailing distance to New York. In his “Report
on Roads and Canals," Gallatin had proposed a route from Boston
Harbor to Narragansett Bay along a course surveyed by the state
of Massachusetts in 1806. In 1824-1825 the Army Engineers nade
another survey of this route, but they were nore interested in a
shorter one that cut across the base of the cape between
Barnstabl e Bay and Buzzards Bay. Less than eight miles |ong,
the route was traversed nost of the way by rivers flowing north
and south, with the ridge between them rising only about 30 feet
above sea level and at one point only three-quarters of a mle
wide. The Plynouth colonists had crossed here by boat and foot
as early as 1623 to trade with the Narragansett Indians and |ater
with the Dutch at New Amsterdam By 1676 people were talking of
cutting “a passage fromthe South Sea to the North.” |n 1697
and again in 1776 the General Court of Massachusetts appointed
commttees to investigate the feasibility of such a canal, but

with no result. In 1791 the legislature ordered a third survey,
and in 1818 a Boston company chartered that year made yet
anot her. Plans and estimates for a canal, however, were not

forthcoming until the Corps survey. Although there seened to be
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no doubt about the canal’s practicability, no serious obstacles
to construction, and no great costs involved, neither Congress,
nor Massachusetts, nor private enterprise took any further
action.  The project languished until 1860, and then it was
another 54 years-before the canal was finally built.”

M DDLE ATLANTI C CANALS

The Anthracite Canals

The Mddle Atlantic states saw the greatest activity in
canal building, with three distinguishable groups of waterways
constructed. One conplex, known as the “anthracite canals” was
constructed to carry this new fuel from eastern Pennsylvania to
New York and Philadel phia markets. The northernmost canal, the
Del aware and Hudson, ran from Honesdale in northeastern Pennsyl -
vania to the Delaware River, which it crossed by neans of a dam
and slackwater and later by a suspension aqueduct. The canal
continued northeasterly across New York for a total of 108 mles
to Rondout on the Hudson near Kingston. Started in 1825 and
conpleted in 1828, the canal did a tremendous business making an
increasingly popular fuel available to New York and New England
cities. Oiginally a smll waterway that could accommodate boats
carrying only 25 or 30 tons, it was enlarged several tinmes until
boats of 140 tons capacity could be used. Enornously profitable,
the canal conpany paid its investors good dividends for many

years wth the peak of its traffic not being reached until
1872.

The Lehigh Canal, conpleted in 1829 to provide another
outlet for Pennsylvania anthracite, ran nearly 72 mles from
Wiite Haven through Mauch Chunk to Easton on the Del aware
Rver. Replacing an inadequate system of transporting coal on
the Lehigh River, the Lehigh Canal, although still depending in
smal | part on slackwater navigation on the river, was a |arge,
wel | -constructed waterway capable of floating boats of 100
tons. In its peak year, 1860, 2,000 barges ran its course,
carrying nore than a million-and-one-third tons of traffic.”

At Easton, the Lehigh Canal fed into two other canals, one
supplying anthracite to Philadel phia, the other to New York.
The Delaware Division Canal, opened over its full length in 1832,
paral leled the Delaware River for 60 mles south to Bristol, from
where boats could navigate the river to Philadelphia. Built by
the state of Pennsylvania, it was the only anthracite canal not
under private managenment. In a mstaken effort to save noney,
it was constructed on a snaller scale than the Lehigh, with the
result that cargoes of the larger Lehigh boats had to be trans-
shipped at Easton to small craft. Nevertheless, the Delaware

Division Canal did a large business and yielded good return on
construction costs.

28



The Anthracite Canals
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The Mrris Canal, also connecting with the Lehigh at Easton,
was intended not only to supply New York with coal, but to stinu-
|ate agriculture and manufacturing and revive the iron industry
of northern New Jersey, which had flourished in colonial times.
Wnding through the hills of northern New Jersey to Newark Bay,
the canal had to overcome an elevation of 914 feet. Wth the
limted lift of locks in those days, the 200 to 300 |ocks
required made the project prohibitively expensive. The canal’s
promoters, considered using inclined planes, but wanting reliable
prof essional advice, called on Secretary of War Cal houn for
assistance. Ceneral Bernard and Colonel Totten of the Arny's
Board of Engineers for Fortifications surveyed the route in
1823. They agreed that the idea was financially and technically
practicable. The inclined planes, constructed wherever a |ong,
steep hill had to be surnounted, were steampowered cable rail-
ways on which the barges ascended or descended about 10 feet for
every 100 feet of track. Twenty-three inclines took care of the

greater part of the elevation, and only 23 |ocks were needed to
cover the rest.

Construction on the canal began in 1825, and in 1831 the
90-m e connection between the Delaware River and Newark was com
pleted. In 1836 the canal was extended another 12 mles across
the Bayonne neck to Jersey City. A though a considerable
engi neering achievenent, the Mrris Canal, like the Del aware
Division, was the victim of shortsighted planning. Nodoubt due
in large degree to lack of funds, its locks could not
accommodate boats of more than 25 tons, thus excluding the
| arger Lehigh barges. Hurting the profitability of the canal
even nmore were the scandal ous financial nanipulations of its
directors, who had been granted banking privileges. When
bankruptcy hit in 1841, a new conpany took over the canal,
enlarged it, and nmanaged to keep it out of the red until after
the Givil War. Despite its shortcomngs, the canal carried a
consi derabl e tonnage of anthracite and contributed materially,

as had been_intended, to the econom c devel opment of northern
New Jersey.

A fifth anthracite canal, the Delaware and Raritan, cut 44
mles across central New Jersey from Bordentown on the Del aware
River to New Brunswick on the Raritan, which connected it to
Perth Amboy. The location was one of the four “necks*’ of Iand
across which Gallatin had recommended the construction of canals
in 1808. Completed in 1838, the canal was a large and well-
constructed waterway that not only carried considerable
Pennsyl vania coal, but also nuch comerce of a nore general
nature. Despite handicaps of railroad ownership and irrespon-
si bl e management, the canal was one of the nost inportant in the
country before the Cvil Wr, and for a few years actually
carried greater tonnage than did the Erie.”
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Canal s of Broader Commercial Purpose

Three other Mddle Atlantic canals built by private
enterprise, while also inportant to the coal trade, were
primarily carriers of general nerchandise. One, the Chesapeake
and Del aware Canal, provided an inland shortcut for shipping
between the two great bays. At their heads the land distance
between the bays narrows to less than 20 mles. Cutting a canal
across this isthmus had been discussed since the Delaware Col ony
was in the hands of the Dutch. A route was surveyed as early as
1764, and construction repeatedly urged. Like the Delaware and
Raritan, the proposed canal was a link in Gallatin's projected
intracoastal waterway, and like the Mrris Canal, it was surveyed
in 1823 by Engineers Bernard and Totten, whose recommendations
appear to have been decisive in determning the route that was
adopted.  Wen opened in 1829, the canal reduced the distance of
water transportation between Philadelphia and Baltinore by nore
than 300 mles. Financial enbarrassments plagued the canal in
its early years, but by the 1840s it was carrying steadily
increasing amounts of traffic that in 1872 reached a peak of a
mllion-and-one-third tons. But the conpany never fully
recovered from the financial disasters of its first decade, and
until the federal governnment purchased its property and
franchises in 1919, it was continually in debt. Utimtely the
government transformed the waterway from a small barge canal
into a ship canal as part of the Atlantic Intracoastal
Vat er way. *

The Schuylkill Navigation and the Union Canal was a conbined
wat erway designed to bring to Philadel phia the trade of interior
Pennsyl vania and southwestern New York reached by the Susquehanna
River and its tributaries. The Schuylkill Navigation, which
opened in 1825, consisted of 45 mles of slackwater and 63 mles
of canals that extended the navigation of the Schuylkill River
from Philadel phia to Port Carbon. The Union Canal, conpleted
two years later, united the Schuylkill at Reading with the
Susquehanna at Mddl etown, just south of Harrisburg. The
77-mle Union Canal, however , proved to be a bottleneck in the
extensive system  Because of topographical difficulties and a
shortage of water, the canal’s dimensions linited traffic to
boats of 25 tons, thereby excluding the larger barges of the
Schuyl kill and those of the Pennsylvania state canals soon built
to the west. Enlarged in the early 1850s to give it the capacity
of the state canals, the Union for a few years doubled its
traffic, but the excessive costs of reconstruction together wth
increasing railroad conpetition led to declining profits by the
end of the decade.”
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The Susquehanna and Tidewater Canal represented Baltimore's
bid to garner the rich trade of the Susquehanna watershed. This
could be done only if the navigability of the |ower Susquehanna,
with its 40-odd-mles of rapids and falls, were inproved. In
1823 Arny Engineer Captain Hartman Bathe, at the request of
Maryl and, surveyed a route along the river to circunvent these
obstacles. It was not until 1840, however, that the Susquehanna
and Tidewater Canal, reaching from Havre de Gace on Chesapeake
Bay 45 mles up the river to clear navigation at Wightsville,

opened to traffic. It was a costly canal, about $80,000 a mile,
but its large locks were soon heavy with traffic, justifying the
expense. Ironically, in view of the intentions of the canal’s

original-pronoters, Susquehanna trade flowed not only to
Baltimore but also, by taking advantage of the Chesapeake and
Del aware Canal, to rival Philadelphia.™

The Pennsylvania State Canals

The third group of canals in the Mddle Atlantic region, and
the nost ambitious of all the artificial waterway projects, were
the Pennsylvania state canals. As the Erie Canal neared com
pletion, nerchants of Philadel phia, fearing a heavy |oss of
western trade to New York, began to push for a waterway of their
own to Pittsburgh on the Chio. Opposition was not wanting. It
came from wagoners and innkeepers on the turnpikes, from
farsighted people who said that the still unproven railroad
woul d be the better answer, from Pennsylvanians who would share
in the canal's costs but not in its benefits, and from critics
who insisted that the canal would cross such rugged and difficult
terrain it could never conpete successfully with the Erie. But
canal fever carried the day. |In 1826 Pennsylvania began the Min
Line Canal .

But the state had to settle for a conprom se between waterway
and rail. The Union Canal, which already connected Philadel phia
with the Susquehanna River, was too small to carry all the
expected traffic. Mreover, Myjor John WIlson of the Arny
Engi neers, who nmade a prelimnary examnation of the route at
the request of the canal’s pronoters, advised that the area
between Philadel phia and the Susquehanna was much nore
appropriate for a railroad than for a canal. Therefore the
first section of the Min Line from Philadel phia to Colunmbia on
the Susquehanna was a railroad, which for its first few years,
was horse drawn. From Colunbia a series of canals along the
Susquehanna and Juniata rivers brought the Main Line to the
backbone of the Allegheny Muntains near Hollidaysburg.

The famous 36-mle Allegheny Portage Railroad surnounted the
crest. On a series of ten inclined planes, the canal boats,
which could be dismantled into sections, rode on cable cars up
one side of the divide and down the other. Canals follow ng the
Conemaugh and Allegheny river valleys brought the Min Line the
rest of the way to Pittsburgh.
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Opened over its entire length in 1834, the Min Line was 30
mles longer than the Erie Canal and cost in excess of $4
mllion nore to build. The Erie took the Appalachians in flank,
rising at its highest point only 650 feet above sea level. The
Main Line had to take the mountains head on, crossing at an
altitude of 2,322 feet. The Erie could travel its course wth
84 locks; the Main Line needed 174. The Miin Line did attract
consi derabl e business, but it never became a serious challenge
to the Erie. The Portage Railroad bottlenecked traffic and the
excessive |ockage slowed passage further. Then at Col unmbia
cargoes had to be transshipped to railroad cars or to boats
smal | enough to slip through the Union Canal. In 1840 the |ast
di sadvantage was partially overcome with the conpletion of the
Susquehanna and Tidewater Canal, which permtted large barges to
continue on to Chesapeake Bay and to Philadel phia or to riva
Baltinore. But traffic on the Miin Line continued to be nore
costly and nore tine consuming than on the Erie.

Because of political pressures from sections of the state
that wanted their own waterways, Pennsylvania built not only the
Main Line but also a whole system of branch canals, whose tota
m | eage by 1834 was al nost double that of the through route to
Pittsburgh. Sections of the state not yet satisfied, however,
continued to force construction, until by 1842 Pennsylvania had
772 mles of canal built and another 162 nmiles building. Then
the bubble of confidence burst. Mst of the canals, suffering
fromhigh initial costs, slow novenent of traffic, and strong
railroad conpetition, were |osing noney; and the state was
virtually bankrupt. In the 1850s Pennsylvania sold most of her
canals to railroads and other private corporations.”

SOQUTHERN CANALS

The success of the Erie also gave new life to the South's
schenes to share in the rich trade of the West. The dream of
the old Potomac Conpany to connect the Potomac River with the
Ohio was revived by the Chesapeake and Chio Canal Conpany,
organi zed in 1828. Taking a lesson as well as enthusiasm from
the Erie, the conpany abandoned the system of short canals and
river inprovements constructed by the old conpany and substituted
a permanent artificial waterway extending up the Potomac Valley.
Recei ving generous stock subscriptions from Virginia, Mryland
and the federal governnent, the conpany began work on the
Potomac River section from Georgetown to Cunmberland, 184 niles
away at the base of the nountains. This barrier, even higher
here than in Pennsylvania, was not to be crossed by tracks like
the Main Line, or by road as the Potonmac Conpany had planned,
but would be surmounted by 246 locks and a 4-mle tunnel piercing
the divide at 1,900 feet. This engineering challenge was never
met. The waterway did not open to Cunberland until 1850, and
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its $11 nillion cost exceeded that of the Erie and Chanplain
canal s conbined. Disputes over rights of way, a cholera
epidemic, political obstructionism and continual |abor,
financial, and engineering problems had delayed construction and
increased costs beyond the $8 nillion estimate of the Corps of
Engineers in 1826 that canal supporters had deemed preposterous.
The canal's dinensions, however, were generous. Therefore
despite conpetition from the Baltinore and Chio Railroad, whose
tracks paralleled most of its route, the waterway accomodated
| arge barges and attracted considerable business, mostly
transporting coal from around Cunberland. The canal continued
in use into the twentieth century, but it never becane a ngjor
transportation agency or a paying enterprise.

The plan to connect the James River with the Kanawha was al so
revived. In 1835 the assets of the old James River Conpany were
taken over by a private corporation under the name of the Janes
River and Kanawha Conpany, with the state of Virginia holding
three-fifths of the stock. Mking the last attenpt to unite the
Atlantic with the Wst by water, the conpany displayed enornous
optimsm for not only were the engineering problenms substantial,
but by 1835 the faith placed in waterways was already being
transferred to railroads. Like the Chesapeake and Cnhio Conpany,
the Janmes River and Kanawha Company made little use of the old
river-inprovenent works and relied on slackwater navigation for
only a snmall part of the route. And it too planned to pierce
the nountains with a tunnel. Surveys nade by Major Wlliam G
McNeill of the Army Engineers between 1826 and 1828 had found
that it would be practicable to do so with a tunnel 2.6 niles
long at an elevation of about 1,900 feet. Subsequent surveys
did not change these plans. By 1840 the canal was conpleted 146
mles from Richmond to Lynchburg. From that date to 1856, as
funds became available, it was extended about another 50 mles
toward Covington. Then work was suspended for want of neans to
carry it further. As with the Chesapeake and Chio, difficulties
of construction were great and the cost, over $10 million,
exceeded expectations. Although the conpany never turned debts
into profits, the canal traveled through relatively rich country
and did a substantial business. In 1860, despite railroad

conpetition, it was by far the largest freight carrier in
Virginia.”

Following the Gvil War, the James River and Kanawha Conpany
turned to Washington for succor | propagandizing the idea of a
great central waterway from the Atlantic to the M ssissippi.

The nonent was opportune, for there was growing resentment in
the West over alleged exploitation by railroads. The National
Board of Trade; national commercial conventions; and the states
of Chio, lowa, and Kansas, claimng that railroads were not
meeting the demands of the West for the cheap and abundant
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transportation of bulky produce to the seaboard, petitioned
Congress to construct the great “central water line.” In 1870
Congress authorized the Corps of Engineers to nake a new survey
to the Chio. Mjor WlliamP. Craighill, who directed the
survey, reported, as had Mjor MNeill over 40 years before,
that a water route through the mountains was entirely
practicable. In 1868 the canal conpany had surveyed a route
through them at a lower elevation than originally planned, which
woul d pierce the crest with a tunnel 9 mles long. Craighil
found that the job could be done with a tunnel 7.8 mles |ong
He estimated the cost of constructing the unconpleted parts of
the line and of enlarging the rest to admt boats carrying 280
tons at around $50 nmillion, an expense that he argued was
warranted by the needs of the West for a cheap and certain

commercial outlet to the Atlantic coast. “I't has been supposed
by some that the day of canals is past,” he also conmmented.
“Facts do not sustain this view . . . . Wen the circunstances

are such that slowness of movement is permssible and the
quantities to be noved large, the cheapness of the canal becones
obvious to everyone who chooses to consider the statistics of
the case.” Chanbers of Conmerce and other conmercial organiza-
tions now fell in behind the idea, and in 1872 President G ant
urged Congress to insure that the West and South had adequate
transportation for their increasing products. |n 1874 the Corps
submtted to Congress further estimates and details of surveys
which did not differ materially from Craighill's. But if the
proposal ever had a chance with Congress, the Panic of 1873
which turned the great postwar econonm ¢ boom into despairing
depression, ended any such possibility. By the end of the
decade the Janes River and Kanawha Canal becane anot her
abandoned enterprise.

THE END OF THE CANAL-BUI LDI NG ERA

By 1840 the great period of canal construction was over
Work continued on the Chesapeake and Chio and on the James River
and Kanawha canals; and the Union, Mrris, and Del aware and
Hudson canals were enlarged and inproved. But no new construc-
tion on canals of major size was started, and by the 1850s
abandonnent of canal mleage exceeded new building. Hgh
construction costs, heavy fixed charges, and |ess than expected
revenues contributed to the collapse of the canal-building boom
but they do not appear to have been vital causes. Railroads,
whose construction costs seem to have averaged higher than those
for canals, also had their share of financial difficulties, yet
investment in them continued, and for a time nost canals were
profitable ventures. Pennsylvania in the East and Indiana in
the West became disastrously involved in the enthusiasm for
canal building, but their experiences were not typical. The
financial crises of 1837 and 1839 perhaps retarded construction.
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But canal building came to an end primarily because by 1840 nost
of the practicable routes for long-distance artificial waterways

had been devel oped and by that year the enormous potential of
the railroad could no longer be doubted.

In September 1825, one nonth before the Erie Canal opened to
through traffic, George Stephenson ran his pioneer |ocomotive
over the Stockton and Darlington Railroad line in England. The
steam engine promsed a future for railroads that early horse-
drawn systems, which were little more than turnpikes with tracks
coul d never have achieved. Interest in railroads imrediately
spread to the United States. Numerous corporations, starting
with the Baltinore and Chio Railroad Conpany in 1827, began
constructing roads on the eastern seaboard. The first trial of
an Anerican-mde steam |ocomotive took place in August 1830
The early railroads were crude affairs, but they were rapidly
i nproved, and they conpleted the transportation revolution in
the United States that had begun with the construction of
turnpi kes. Less obliged than canals to conformto the lay of
the land, not freezing up for part of the year, unaffected by
droughts and sel dom by floods, easier to connect with the point
of origin and the ultimate destination of goods, and carrying
freight at the prodigious speed of 20 niles an hour, railroads
possessed advantages that few canals of the tine, even those
capabl e of handling heavy traffic, could hope to overcone. Many
canal s, especially those that carried coal, continued to be
relatively prosperous well into the second half of the nineteenth
century. Some did not reach their peak traffic until after the

Cvil War, but eventually railroad conpetition forced their
abandonnent .

Though the Canal Era was brief, it greatly furthered the
transportation revolution in the United States that permtted a
huge expansion of agriculture and industry in the decades before
the Cvil War. The waterways opened new areas to profitable use
and stinulated econonmic devel opnent everywhere they serviced
Even those that failed to pay a fair return on investnent were

al most always useful to the public, even if not profitable to
their owners.
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Chapter |11
RIVER AND HARBCR | MPROVEMENT

For a half-century after Independence, river and harbor
i nprovenment remained a local responsibility. Federal activity,
of any significance, began in the 1820s, notivated by the sane
economic and mlitary considerations that led to the Genera
Survey Act of 1824 relating to roads and canals. But just as the
intention of that measure was frustrated within a decade and a
half, so was the program of navigation inprovement. Qccasiona
federal projects continued to be carried out, but it was not
until after the Cvil Wr, when a new economc, technological,
and political climate prevailed in the nation, that the federa
governnent initiated a vigorous and continuing program of river
and harbor inprovenents

EARLY LOCAL EFFORTS ON RIVERS

As shallow sloops and often larger vessels generally had
little difficulty navigating the tidal reaches of rivers, state
agencies and private conpanies directed their attention nostly
toward inproving small boat navigation on upstream stretches.
They made some rivers considerably nore usable, but more often
their success was linmted

On the Merrimack River the series of canals constructed by
subsidiaries of the Mddlesex Canal Conpany provided a workable
system of navigation. Al the locks were large enough to pass
the 75-foot boats enployed on the canal. Towed along that ditch
by horse or oxen, and propelled on the river by oars, poles, and
under favorable conditions by sail, the boats could travel
uninterrupted to Concord

In 1812 steanboats, used for the first time as tugs on an
American waterway, began towi ng barges on the canal and river.
But they proved of little advantage. At speeds greater than
three-and-a-half mles an hour on the canal they badly washed
its banks, and whatever time they saved was usually more than
offset by delays at the locks. On the river, traffic was not
sufficiently regular, nor were the reaches between the canals

sufficiently long, to use tugs profitably. Towi ng by steam was
abandoned in 1820 and never resuned.’

Navi gation on the Connecticut River above the head of sloop
navigation at Hartford, while nuch inproved by canals, was |ess
satisfactory. Flatboats carrying 15 to 18 tons of cargo could
use the river during high water in spring and fall, but during
the summrer nonths navigation was restricted to lighter boats
with draft of only 12 to 15 inches. Oher conditions were even
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more disadvantageous. Although flatboats operated with sone
regularity between Hartford and the Massachusetts towns upriver,
and for a tine small steamboats towed barges on stretches of the
river, inhabitants of the upper valley often found it cheaper to
send wagons overland to Boston, to Portland, or to Lake

Champl ain, from where products could be sent down the Chanplain
Canal to the Hudson River. As separate conpanies operated the
canals, tolls were not uniform and locks varied in size. Boats
that could pass the locks in the lower river could not squeeze
through those in Vernont. Nor was there satisfactory slack-

wat er navigation, as the dam of one conmpany did not back water
to the foot of the next. At ten places on the upper river the
help of extra men or oxen, and sonetinmes the toilsome expedient

of lightening the cargo, was required to get boats through
rapids.

Below Hartford the nmjor obstacles to navigation were river
bars scattered downstream from the city for about ten mles. The
Connecticut at this point flows through an alluvial region and
its banks are easily eroded, causing constant changes of its bed

and the formation of shoals at every flood stage. In 1800 the
Connecticut legislature entrusted inprovenent to the Union
Conpany, which, |ike the canal conpanies, could recover its

expenditures by collecting tolls. Dredging sandbars, reveting
banks with stone and planting them with willows, and extending
wing dams into the river to scour shoals by concentrated
currents, the conpany secured a channel of seven-and-a-half feet
over the bars. The toll system which opponents said should not
be applied on “navigable tide waters*’ of the state, aroused
intermttent hostility throughout the six decades of the
conpany’s chartered life. But the inprovements enabled |arger
vessel s to reach Hartford and relieved all trade of many
interruptions, especially in periods of |ow water.’

In Pennsylvania the major efforts to inprove river navigation
were the Schuylkill Canal and slackwater system discussed in
the previous chapter, and works on the Lehigh River. Beginning
in 1791 the state legislature enacted provisions for inproving
the Lehigh, but little was acconplished until 1818, when Pennsyl -
vania allowed the Lehigh Coal Mne Company to take measures to

nove coal down the river to market. In sonme places the conpany
scoured out shoals with wing dams, and in others it made rapids
navi gable by the unique device of “artificial freshets.” This

consisted of constructing V-shaped dans across the river at the
heads of rapids, thus forming pools above them  Sluice gates
opened in the dams created artificial floods that floated coal -
carrying arks over the rapids. The arks were merely large boxes
16 to 18 feet wide and 20 to 25 feet long, steered with oars |ike
a raft. For econony of operation two arks were joined together,
fastened by hinges to allow themto bend up and down in passing
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over rapids. As nmen became accustonmed to handling the arks and
the channel of the river was inproved, nore sections were added
until their whole length reached 180 feet. From the mouth of the
Lehigh the arks floated down the Delaware River to Philadel phia.
There they were broken up for lunber, as the system of artificial
freshets did not permt upstream navigation. It was this dis-
advantage, conbined with rapidly increasing business, that soon
led to the construction of the Lehigh Canal. On the Delaware
River, the state carried out mnor inprovements. |In 1817 it
spent $10,000 to inprove navigation from Trenton to Foul Rift,

12 niles above Easton, nmost of the noney being used to bl ast
rocks and build wing dans at Rocky Falls and Wlls Falls. Two
years later the state constructed wing dams at Scudders Falls.’

The southern states, with their plentiful, lengthy, but
shal low rivers, saw the greatest efforts at inprovement. The
James River Conpany that set out in 1785 to create a trans-
Appal achian transportation system was essentially a river
i nprovenment concern, and during its half-century of existence it
not only built two canals but cleared obstructions from the river
and constructed wing dams and sluices. Sluicing consisted of
cutting channels through shoals, confining them by stone walls
on each side, and directing stream flow through them with w ng
dams at their approaches. The conpany also inproved navigation
on the Rivianna, WIlis, and North river branches of the James.
But its operations were so limted and ineffective that inhabi-
tants along the James persistently conplained. |In dry seasons
the river was not everywhere navigable by boats drawing a nere
foot of water, as required by the conpany's charter."’

The Potomac Canal Conpany, which also began operations in
1785, was, like the James River Conpany, prinmarily intent on
river inprovement, and it undertook canal construction only at
falls.  The canals, however, absorbed so nuch of its linited
resources that it made only minor excavations in the main river
and its larger branches. In the upper course of the Potomac it
never attained more than a foot of permanent water. Thus it
failed to achieve its modest charter objective, which was to
provide a safe channel in all seasons for vessels carrying 50
barrels of flours

The state of Virginia, which controlled the James River
Conmpany after 1820, also financed other river inprovements. In
1816 the legislature created a Fund for Internal Inprovenent, to
be adnministered by a Board of Public Wrks. The system remai ned
in effect until the Gvil War, by which time the state held an
interest in 12 canal and navigation projects, several still
unfinished, as well as in roads, bridges, and railroads.’
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North Carolina enacted river inprovenent measures as early
as 1784. It chartered a nunber of conpanies to carry out the
projects, but decades passed with little being acconplished. In
1819 the state established a Board for Internal Inprovements to
solve its transportation problenms. North Carolina produce was
finding its markets largely in neighboring states. Mst of the
trade of the Roanoke Valley nmade its way to Norfolk, and nuch of
the trade of the central part of the state flowed southward into
South Carolina. North Carolinians hoped that if these |eakages
were checked a commercial city would grow up on their own coast
equal in inportance to Philadel phia, Baltinmore, or Charleston.
To this end the state subscribed to stock in conpanies chartered
to inprove navigation on six rivers, build a canal between the

Yadkin and Cape Fear rivers, and cut a short intracoastal
wat er way.

But results continued to fall far short of objectives. The
construction of sluices on the Roanoke River and its Staunton and
Dan tributaries, for which Virginia s subscriptions were |arger
than North Carolina's, secured small boat passage on the Staunton
through the Blue Ridge Muntains to Salem Virginia, and on the
Dan to the foot of the Saura Town Muntains in North Carolina.
Oherwise little progress was nmade, and nost of the conpanies
abandoned their efforts. The Board for Internal |nprovenents
attributed the failure partly to blunders made “before the aid of
science and skill had been enlisted to direct the operations” and
partly to diffusion of effort amobng so many projects. Indeed,
too much had been attenpted with too little. Private investnent
had been meager, and total state expenditures to 1833 were |ess
than $300, 000.’

South Carolina expended much nmore noney but fared little
better. Beginning in 1799 a number of conpanies tried to make
various rivers nmore navigable with slim finances and even slinmer
results. Traffic in the state was still too light to create
effective demands for expensive inprovements, and cotton growers
managed to get their crops to market profitably with rivers and
roads as they were. Not until conpetition arose from western
cotton producers after 1815 were South Carolina planters spurred
to lower the cost of marketing their crops through inproved
transportation facilities. The effort began in 1817 when South
Carolina appointed a “Gvil and Mlitary Engineer," purchased a
conpany that had attenpted inprovenents on the Catawba and
Wateree rivers, and subscribed heavily to the stock of the Wnyaw
and Wando Canal Conpany. The next year it appropriated $1
mllion for an ambitious program to be spent at the rate of
$250, 000 a year.

In 1819 the state placed the work under the direction of a
Board of Public Wrks but because of squabbles over the board s
managenent transferred authority to a Superintendent of Public
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Works in 1822. By 1834 South Carolina had spent nearly $2
mllion, nore than half of which went into costly canals
bypassing falls in the center of the state; had inproved to some
extent nearly 2,000 mles of rivers, the nost inportant work
being done on the Wateree and the Geat Peedee; and had
constructed nearly 150 mles of roads. Yet the results were on
the whol e disappointing. Individual inprovenents had been
selected on a highly political basis, thus frustrating the

devel opment of a coherent transportation system [|nprovenents

above the fall line, including nost of the canals, locks, and
sluices, were not navigable by steanboats, and alnost all were
ultimately abandoned. Below the fall line, periodic flooding

choked the channels with debris and sandbars, yet maintenance
was neglected as disappointnment over the failure of the system
to nmeet expectations created a reluctance to spend more noney on
waterways. Finally, as with many inland navigation projects
along the East Coast, by the time the system was conpleted the
practicability of railroads was being denonstrated. As in North
Carolina, the poor results were attributed in part to too nuch
diffusion of effort. There was hardly a public work in the
state, except the State Road and the Colunbia Canal, declared a

di sillusioned governor, that “would find a purchaser . . . at a
public auction."®

In Ceorgia reaction to the spread of the cotton culture
westward after the War of 1812 paralleled that in South Carolina
Upl and sections of the state demanded better means of transporta-
tion, and in 1817 Georgia made its first appropriations for river
inprovenment. It allocated funds for each of the inportant
streans in the state, to be expended by |ocal commi ssioners, and
established a fund of $250,000, |ater increased to $500,000, to
earn interest for financing projects. Inprovenents came so
slowy and were so disappointing when they did come that in 1825
the state established a Board of Public Wrks to inaugurate a
nore centralized and effective program  The next year, however
it abolished the board and went back to a policy of appropria-
tions expended by local conmmissioners. By 1829 ,when efforts
petered out, river navigation had been little inproved

The Savannah River, flowing to the state’s principal port,
was of special interest to many Georgians. Because it forned
the state’s boundary with South Carolina, inprovement was consid-
ered a matter for joint action; but as Georgia was the nost
benefited, it put the nost noney into the river. In 1817 a
st eamboat conpany began running vessels on the Savannah to
Augusta. Wthin a few years, however, despite work on the
river’s channel, traffic declined because of the inability of the
boats to reach Augusta during long seasons of |ow water. At one
tine the legislature planned nore extensive inprovenents to
facilitate their passage but subsequently turned its attention
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to arailroad line to Macon. Inhabitants of the Piednont
continued to denmand inprovements on the upper course of the
Savannah, but rapid descents and frequent heavy freshets

prohibited better navigability at reasonable cost. The farmers
of the upper river had to wait for a railroad.’

EARLY HARBOR WORK

Harbor inprovenent in the early years of the Republic was
mnimal. Trade still remained highly dispersed anong many snall
ports, and seagoing vessels, while adopting better hull designs
and rigs, did not increase nuch in size from colonial tines.
Ships still rarely exceeded 400 tons displacement and 100 feet in
length. As late as 1828 the largest ship in Salems nerchant
fleet, which in the early nineteenth century experienced its
gol den age of world-wi de comerce, was 404 tons.”

But not all ports had the depth of water or degree of
protection shipping interests preferred. In 1784 the port
wardens of Baltinore tried to deepen the harbor using a Dutch-
type nud mll, a dredging machine that raised spoil with |ong-
handl ed scoops operated by man-powered treadmlls. Dredging is
said to have been attenpted on the Thanmes River channel to
Norwi ch, Connecticut, in 1785, on the Hudson River shoals between
Al bany and Troy in 1799, and on the Delaware River nmud at New
Castle Harbor in 1803 and after. In 1804 Oiver Evans of Phil-
adel phia built a steam powered dredging machine equipped wth
wheel s for travel on land and a paddle wheel for propulsion on
water, but the extent of its use is uncertain. In 1785 Pennsyl-
vania, in an early effort to furnish protection to shipping,
constructed timnmber piers at Mircus Hook on the Delaware River to
provide a harbor of refuge from drifting ice."

Beginning in 1790 several states carried out harbor
i nprovenments under the authority of congressional enabling acts.
Congress granted permission to |levy tonnage duties on shipping to
Georgia to pay for raising wecks sunk during the Revolutionary
War to block Savannah Harbor, to Mryland to support inprovenments
by the port wardens of Baltimore, and to Rhode Island to subsi-
dize work at Providence by a “River Mchine Conpany" incorporated

for that purpose. In 1798 Congress approved the incorporation of
a company by Massachusetts to erect a pier at the mouth of the
Kennebunk River in Mine to protect the channel. In 1806 it

al l owed Pennsylvania to levy tonnage duties at Philadel phia for

“building piers in, and otherw se inmproving the navigation of the
river Delaware, "“wi th which nonies, apparently, the state

constructed ice harbors of refuge at Chester and Fort Mfflin.
Harbor inprovements by the federal government's own agencies

devel oped slowy. The First Congress of the United States had
provided that all expenses for the naintenance and repair of
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| i ght houses, beacons, buoys, and public piers should be defrayed
out of the Treasury of the United States and that all contracts
for work be made by the Secretary of the Treasury with the
approval of the President.”Under this authority relating to
navigation safety, the federal government undertook its first
harbor projects. In 1802 a congressional directive to the
Treasury resulted in the construction of cribwork piers at New
Castle, Delaware, to provide vessels a harbor of refuge from the

dangerous Delaware River ice. In 1820-1821 the Treasury built a
pair of cribwork piers at the entrance of the Kennebunk River to
confine the channel and obtain nore water over the bar. In 1822

Congress authorized the Treasury to construct a breakwater to
inprove a harbor of refuge at the Isles of Shoals, about seven
mles off Portsmouth, New Hanpshire, and to erect two piers at
Cape Henlopen, at the mouth of Delaware Bay, to create a refuge
fromthe twin threats of storms and ice. Calling on other
governnment agencies in 1823 for projects other than piers,
Congress authorized a collector of custons to supervise the
renoval of a channel obstruction between the harbors of

G oucester and Annisquam on Cape Ann in Mssachusetts and ordered
a survey by an Arny Engineer to determne how best to inprove the

entrance of the harbor of Presque Isle, Pennsylvania, on Lake
Erie. ™

FOUR DECADES OF SPORADI C FEDERAL ACTIVITY

Even before the Presque Isle assignnent to plan harbor work,
the Arny Engineers had planned river inprovements. Under
mlitary appropriations bills of 1819 and 1820 they had made
surveys on the Chio and Mssissippi rivers and several tributar-
ies to devise methods for making them nmore navigable. In June
1823 the Engineer Department ordered the Board of Engineers to
design the piers at Cape Henlopen that Congress had authorized
the Treasury to construct the year before.

Responsibility for carrying out navigation inprovements soon
followed. On 24 My 1824 Congress provided for the removal, by
*’engineers in the public service,” of snags and sandbars from the
Ohio and Mssissippi rivers, work which President Mnroe assigned
to the Corps of Engineers. Two days later Congress voted appro-
priations for inproving the harbor of Presque Isle and for
repairing Plymouth Beach, Massachusetts, which sheltered the
town's harbor. Further appropriations in the next tw years
provided for breakwater construction at two Lake Erie ports, for
breakwat er surveys at the Massachusetts harbors of Marblehead
and Hol nes* (Wods) Hole and a canal route survey across Florida,
and for clearing obstructions from the Savannah River. 15

on20May 1826 Congress enacted its first omibus rivers and

harbors bill, a measure that provided for more than 20 works and
surveys on the Atlantic and Qulf coasts and on the Geat Lakes.
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Annual 'y thereafter through 1838 Congress passed simlar bills
authorizing new projects and surveys or appropriating additional
funds for projects under construction. Wth the exception of
the act of 1836, few new projects or surveys were authorized
after 1830, and appropriations were mostly for conpleting or
continuing works. Cccasional --y Congress also made individual
appropriations for projects.

Mich of the work on the East Coast was to protect shipping
from storns or ice at both commercial harbors and harbors of
refuge. At Plymouth, Provincetown, and Duxbury, Massachusetts,
the Arny Engineers by various means firmed beaches that forned
natural harbor breakwaters to arrest water and w nd erosion.

They constructed granite seawalls on islands and headl ands at
Boston Harbor and at Black Rock and Westport harbors in Connecti-
cut to preserve these natural harbor screens. At Little Egg
Harbor, New Jersey, they strung jetties out from the shore of
Tuckers Island, which protected the harbor, to prevent abrasion
of the island by surf. At harbors wthout sufficient natural
cover, the Engineers constructed rubblestone breakwaters, thus
providing protected anchorages at Belfast and Portland, Muine;
Rockport, Bass River, and Hyannis, Mssachusetts; Churchs Cove,
Rhode Island; and Stonington, Connecticut. At Cape Henlopen they
took over the construction of the artificial harbor of refuge
originally assigned to the Treasury, and on the Delaware River
they constructed ice-breaker piers at New Castle and repaired
those at Chester, Port Penn, Marcus Hook, and Fort Mfflin. ~ They
also built an ice breaker at Staten Island, New York, to protect

the public wharf and buildings of the harbor’s quarantine
station.

Deepening channels to coastal or river ports constituted the
bul k of other projects. Bars obstructing harbor entrances were
tackled with horse or steam powered dredging machines at
Nant ucket, Massachusetts; Bridgeport, Connecticut; W]Imngton,
Del aware; Baltinore, Maryland; and Brunswick, Georgia. For the
benefit of shipping to Philadel phia, the Delaware River ice
harbors of New Castle, Chester, Mrcus Hook, and Port Penn were
dredged; and for the benefit of shipping to Hartford and other
river towns, dredging was begun on Saybrook Bar at the mouth of
the Connecticut River. In the shallow Panmlico Sound area of
North Carolina, dredging was performed to clear a shoal in the
Pamico River below the town of Washington, to remove shoals
near the Qcracoke Inlet to the sound, and to open a navigable
passage through adjoining Core Sound to Beaufort Harbor. In the
Savannah River wecks sunk during the Revolutionary War were
rai sed and the shoals formed by them dredged. Rocks and other
obstructions were cleared from the Kennebec River of Mine to
facilitate navigation to Bangor, from the Saugatuck River of
Connecticut to inmprove the harbor of Westport, and from the
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Raritan River of New Jersey to benefit New Brunswick. In work
aimed at protecting channels, a breakwater and dike were con-

structed at Southport, Connecticut, to confine the channel and
prevent sand from washing into it; and at Edgartown, Massachu-
setts, a pier supporting a l|ighthouse was extended, also to

prevent sand from being carried by littoral current into the
har bor .

Several attenpts were made to deepen channels by constricting
river currents to increase their natural scour. The jetties at
the mouth of the Kennebunk River, erected earlier by the Treasury
and soon wecked by storms, were rebuilt and extended; and new
jetties were constructed at the nouth of the Merrimack River, at
the entrance of the Saco River of Mine, and in the Cape Fear
River below WIlmngton, North Carolina. To inprove the channel
of the Thames River to Norw ch, Connecticut, a number of wing
dans were extended into the stream the scouring effect of which
was supplenented by dredging. Wng dans, together with shore-
protection dikes and revetments as well as dredging, were also
enpl oyed in the Hudson River to control the shoals above and
bel ow Al bany.

The focus of the early East Coast projects was on harbors
accessible to seagoing ships. Wrk on inland waterways was
negligible. Rocks and shoals were renoved from the Cocheco and
Berwi ck branches of the Piscataqua River to pernit small boats
to reach conmmunities a few niles upstream the inside navigation
channel between St. Johns River in Florida and St. Marys Harbor
in Georgia was inproved, and shoals were dredged in Joyces Creek
at the southern end of the Dismal Swanp Canal. 17

Early navigation projects on western rivers and on the G eat
Lakes followed the advance of the steamboat on these waters.
But the steamboat was of little significance to inprovenents on
the Atlantic seaboard. By the 1820s steanboat routes had been
established on a nunber of rivers, bays, and sounds, but the
instances of correlation between these routes and the localities
of the river and harbor inprovenents are few and it would be
difficult to credit these to the steanboat. ® Even nore than
the sailing vessel, the coastal steaner, with its flat-bottoned
hull, only slightly protruding keel, and gingerly dipping paddle
wheel s, was suited to shallow waters. The eastern steamer was
primarily a passenger vessel--its large engines and huge stores
of firewood (anthracite did not come in to general use until the
1840s) left little room for freight. And oceangoing steam
vessels scarcely existed. Because of various technical and
econonm ¢ obstacles nuch harder to overcone than those met on
sheltered waterways, the application of steam to ocean transpor-
tation was slow to develop. Not until the 1850s did either the
coastal or ocean steam vessel begin to conpete with sailing
ships in the carrying trade.”
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Navi gation inprovenents on the East Coast coincided with a
marked increase in coastal shipping. A though for some years
after the War of 1812 foreign trade made little progress beyond
prewar |evels, the Anmerican fleet engaged in the coastw se trade
grew steadily from 475,666 gross tons in 1815 to 842,906 gross
tons in 1828, an increase that reflected the rise of manufactur-
ing in the United States and the nore extended division of |abor
resulting fromit. The acquisition of Florida in 1821 and an
ever-increasing volunme of goods from the South and West nmoving
down the Mssissippi, a considerable part of which went to
northeastern ports, further augnented the coastal trade.”

Mst of the projects had beneficial results. Some, however,
were left unfinished, and almost all subsequently suffered from
| ack of maintenance, for no further appropriations were forth-
comng until 1852, Just as it had been politically inpossible
for the federal governnent to initiate a unified national system
of roads and canals, it was unable to institute a coherent plan
for rivers and harbors inprovement. Local and sectional
pressures supported by logrolling tactics had produced rivers
and harbors bills that appropriated small amounts for numerous
projects in uncoordinated pieceneal fashion. Criticism and
opposition arose both within Congress and in the executive
branch. Except for the briefly incunbent Wig Presidents
Zachary Taylor and MIlard Fillnore, all chief executives to the
time of the Gvil War took the constitutional position that
Congress could appropriate for works of a national character but
not for projects of a local nature, a distinction often
difficult to determine. They generally refused to present
estimates for work to Congress and several tines vetoed rivers
and harbors bills. This was a period of turbulent party
politics, and party alignnment on the issue was clearly evident.
The Denocrats, who generally believed that the governnent shoul d
| et economic activities pretty much alone, tended to be hostile
toward internal inprovenents, while the Wigs, who held a
broader conception of the powers and duties of the federal
governnent, wusually supported them The Depression opening in
1837and increasing state and  sectional tensions did nothing to
ease the controversy.

Except for a measure in 1844 confined to projects in the
interior, there was not another general rivers and harbors act
until 1852. Congress continued to make a few appropriations
through special acts or riders attached to other bills. Projects
on the East Coast, however, were restricted to mnor works justi-
fied by mlitary requirements. The Corps of Engineers cut a
small canal in Florida between Msquito Lagoon and the Indian
River at a portage called the Haulover to pernit easier novement
of Army supplies in canpaigns against the Seminole Indians, and
it constructed or repaired seawal|s at Boston Harbor and
St. Augustine, Florida, to preserve sites for fortifications. 23
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The Rivers and Harbors Act of 30 August 1852 was the product
of election-year tactics. In the canmpaign of that year the Whig
and Free Soil parties, both nore attuned to the interests of
eastern businessmen and western farners than the southern-
controlled Denocratic party, proclaimed thenmselves in favor of
internal inprovenents. Swaying with the political w nds,
Congress appropriated in excess of $2 nillion for more than 100
works and surveys, 46 of which, at a cost of about $640, 000,
were on the East Coast. Wth the Wig Mllard Fillnore in the
Wiite House, the bill was assured of presidential approval.”

Mre than half of the East Coast projects consisted of
repairing or continuing works left untouched for over a dozen
years . Conbating the depredations of storms and tine, the Corps
of Engineers repaired the breakwaters at Portland and Hyannis,
the jetties at Kennebunk River, and the ice piers at Chester and
New Castle; they patched up a seawal| at Marblehead and a dike
at Wods Hole built years before by other agencies; and they
closed several large breaches in the beach at Plynouth opened by
a gale in 1851. Continuing unfinished projects, the Corps worked
on the Delaware Bay breakwaters and the Boston and St. Augustine
seawal I's, resumed beach protection neasures at Provincetown, and
again dredged and nmade other channel inprovenents at Bridgeport
Harbor and in the Hudson, Panlico, Savannah, and Cape Fear
rivers.

Undertaking new projects, the Army Engineers constructed
breakwaters at OMs Head and Richnmond Island harbors in Mine
and ice-breaker piers at Reedy Island in the Delaware River.
They blasted out rocks at New Haven Harbor, Connecticut, at
Cobscook Bay, Miine, and at Hell Gate in New York's East River.
They dredged at Charleston and Providence harbors, in Newark
Bay, in the Kennebec, Janes, Appomattox, and Patapsco rivers,
and at the nmouths of the Susquehanna and St. Johns rivers. They
also made an unsuccessful attenpt to reopen navigation between
Al bemarl e Sound and the Atlantic Ccean at Nags Head on the Quter
Banks of North Carolina.”

The act of 1852 failed to restore an ongoing program of
navigation inprovenent. The Denobcrats won the election, and
with the party opposed to internal inprovenents in power for the
rest of the decade, Congress did not pass another general rivers
and harbors bill until after the Gvil Wr. Through special
acts it authorized four works in the interior and three in the
East, and passed five of these bhills over the vetoes of President
Pierce. The three eastern projects allowed the Corps to continue
work on the Savannah and Cape Fear rivers and to deepen the
Patapsco River to make Baltinore Harbor accessible to steam
frigates and other vessels of the United States Navy.”Wen
these appropriations and those of 1852 ran out, river and harbor
i nprovenment by the federal governnent again came to a halt, with
many projects still unconpl eted.
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PRESSURES FOR NAVI GATI ON | MPROVEMENTS

At the close of the Gvil War several forces converged to
settle the |ong-debated issue of river and harbor inprovement.
Many Atlantic harbors were feeling the pinch of three decades of
economi ¢ and technol ogi cal devel opnent that had drastically
changed long-existing patterns of maritime activity. Between
1830 and 1860 world shipping had expanded enormously as part of
the conplex devel opment |abeled the Industrial Revolution.
Manufacturing had increased immensely and had tended to becone
geographical Iy concentrated, necessitating the transportation of
raw materials from remote places and the mass shipping of
finished products to distant markets. The construction of rail-
roads, canals, river works, and highways had greatly increased
the hinterlands of seaports and provided cargoes for ships on a
scale fornerly unknown. The tonnage of United States ships
engaged in all enploynments rose from 1.19 mllion tons in 1830
to 5.35 nmillion in 1860, |In this same period the annual tonnage

of American vessels that entered and cleared from American ports
increased nearly sixfold.

The growing volume of trade, the concentration of overseas
comerce at mmjor ports, the rise of packet |ines operating on
definite routes and regular schedules, and the increasing
carriage of bulky products led to a demand for |arger vessels.
In 1830 a ship of nore than 400 tons was considered a nonster
In the early forties ships of 1,000 tons were regarded as very
large. By the fifties ships of this size were the typica
deep-sea freighters and many vessels registered 1,500 or nore
tons. These devel opnents affected not only the rising primry
transshi pment centers of New York, Boston, Philadelphia, and
Baltimore, but also smaller harbors all along the seaboard as
schooners and an increasing nunber of steamers carried an

expandi ng anount of commerce between the larger and snaller
ports.”

During the same years that Atlantic harbors were experiencing
unprecedented use, people of the interior were organizing great
commercial conventions calling for the inprovement of the
M ssissippi and Ohio rivers and their tributaries. Anong the
earliest was a neeting in Menphis in 1845 ~ From then on powerfu
associ ational appeals for waterway projects came steadily from
the South and West. Reinforcing the resolutions of these conven
tions was an outpouring of tracts on river inprovenent that by
1860 had become a considerable body of literature. Even the war
did not retard the novenent. In 1863 a call signed by 14
senators and 80 representatives in Congress brought 2,000
del egates to a waterway convention in Chicago to demand
i nprovenments on the Erie Canal and on canals in Illinois and
Mchigan. The next year another convention in Louisville urged
i nprovenent on the Chio River.”
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These devel opments and appeals elicited from the nation’'s
capital a response very different from that of the prewar
decades. The Givil War opened a period of amazing growth in
transportation, trade, industry, and agriculture that dwarfed
even the substantial advances of earlier years. Od politica
patterns dissolved before new dynamc forces, and new ruling
groups energed anxious to provide expanding enterprise with a
federal helping hand. And this assistance included the devel op-
ment of the nation's navigable waterways. The Republican party
had begun its national career with a declaration in its platform
of 1856 that appropriations by Congress for the inprovenment of
rivers and harbors were constitutional and justified by the
obligation of the government to protect the lives and property
of its citizens. The Denmocratic party, forsaking its earlier
opposition to internal inprovements, was no |ess eager to give
river and harbor inprovement steady and generous support.”

R VER AND HARBOR PROJECTS EXPAND, 1866-1914

River and harbor work resumed in a small way even before the

war ended. In June 1864 Congress authorized the Secretary of
War to expend $350,000 to repair harbors on the seaboard and
G eat Lakes. Inprovenents on a broad scale began in June 1866

with a congressional appropriation of nearly $3.7 mllion for
more than 50 works and nearly 40 examinations and surveys
throughout the country. Thereafter river and harbor expenditures
grew by large anounts. For the decade of the 1870s they totaled
nearly $54 mllion; for the decade ending in 1914 they cane to
nore than $325 million. ™

This extensive program embraced nore than 500 waterways on
the Atlantic seaboard. The Corps of Engineers dredged harbors
to provide deeper and wi der channels, anchorages, and turning
basins; inproved channels through inlets, bays, sounds, and
of fshore thoroughfares; cleared rivers of obstructions to snal
craft navigation; and created sheltered passages along the coast
by cutting inland waterways. Many projects included structura
works:  breakwaters to inmprove natural harbors and to build
whol |y artificial harbors of refuge; jetties to stabilize harbor
and river channels, control tidal currents, form ice harbors,
check shifting sands, and protect shores from erosion; and dikes
wal I's, revetnments, and other structures to preserve harbor and
river shorelines.

As the program of navigation inprovement expanded, work at
maj or harbors tried to keep pace with constantly increasing
commerce and larger ships. Steam was replacing sail and iron
was replacing wood. By using iron, vessels could be built of
far greater size than previously had been possible. Trans-
Atlantic express liners increased in size fromless than 4,000
tons in the 1860s to 12,000 tons in the 1890s and to 48,000 or
nore tons by 19147
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New York Harbor, with a controlling depth over its outer bar
and several inner shoals of alnost 24 feet at mean |ow water, had
been the envy of other Atlantic ports. But by the 1880s |arge
ships on trans-Atlantic runs could cross the bar only on flood
tides. The first inprovenment project, begun in 1886 and com
pleted in 1891, provided a passage 30 feet deep and 1,000 feet
wide through the Main Ship and Gedney channels to deep water out-
side the bar. Wthin a few years the channel was again
i nadequate, and in 1899 Congress authorized the construction of
a 40-foot-deep, 2,000-foot-wide channel. To avoid interrupting
the busy traffic of the port, the outer bar was dredged at the
East, renamed Anbrose, Channel, a hitherto shallow and little-
used passage that now becane the main entrance channel to the
harbor. As the dredging equipment then existing in the United
States was incapable of doing such deep work while exposed to
the open sea, the contractor was allowed a year to build two
dredges before beginning the project. Before the unprecedented
job was conpleted in 1914, however, the Corps built four dredges
of its own for the project and transferred a fifth from the
Del aware River. Commenting on the commerce of the port, the New
York Engineer District noted that the value of foreign exports
and imports (the District did not provide statistics for
coastwi se comerce) for the year 1914 was $2.1 billion, an
increase over the valuation for 1886 before inprovenent began of
$1.3 billion. Costing less than two-thirds of 1 percent of the
increase in the annual value of foreign conmerce, the projects
were excellent investments.™

At Boston Harbor the original inprovenent project, adopted
in 1867, enlarged the main ship channel from 18 feet deep and
100 feet wide at its nost restricted point to 23 feet deep and
600 feet wide. A project of 1892 extended the depth to 27 feet
and the width to 1,000 feet, and a project of 1899 increased
these dimensions to 30 and 1,200 feet. Three years later
Congress authorized another enlargenent of the channel to 35
feet deep and between 1,200 and 1,500 feet wide.”

Shipping to Philadelphia originally had to contend with ten
or nore bars scattered down the Delaware River between the city
and Delaware Bay that restricted channel depths at mean |ow water
to between 17 and 20 feet. Initial inprovenents consisted of
sporadic dredging and rock removal under separate appropriations
The first systematic and permanent inprovement began in 1885 when
a special Corps of Engineers board studied navigation of the
river as a whole and recomrended the construction of a ship
channel to Philadelphia at l|east 600 feet wide and 26 feet deep.
This work was carried out at some bars and shoals by the federa
governnent and at others by the city of Philadelphia. Htherto,
vessel s of deep draft had been conpelled to ride two high tides
to ascend the river to Philadel phia; now they could make the
whole trip on a single tide. Continued dependence on tides
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however, was not satisfactory for long, and in 1899 Congress
authorized the construction of a 30-foot channel. Wrk was
nearing conpletion in 1910 when a new project increased the

channel depth to 35 feet and the width to between 800 and 1,200
feet. 34

The controlling depth of the Patapsco River channel to
Baltimore Harbor was originally 17 feet at low tide and only
slightly nmore than 18 feet at high tide. Vessels exceeding that
draft were obliged to transfer portions of their cargoes to
lighters about 14 mles fromthe city in order to ride high
enough to reach the wharves. The inprovenent begun in 1853 ained
at a channel depth of 22 feet and a width of 150 feet. Post-
Cvil War projects adopted in 1871, 1881, and 1896 deepened the
channel by stages to 30 feet and widened it to 600 feet. In 1905

Congress authorized a 35-foot channel between 600 and 1,000 feet
wi de. *

Norfol k Harbor had a deep-water entrance on Hanpton Roads,
but several shoals within the Elizabeth River restricted nean
| ow-water depths of the main and branch channels to 21 feet or
less. The original project adopted in 1876 provided for
dredging the worst shoals only. Mdified no less than eight
times between 1885 and 1910, the project ultimately provided a
mai n channel 35 feet deep and at |east 400 feet wide from
Hanpton Roads to a point above the Norfolk Navy Yard on the
South Branch of the Elizabeth River.”

Efforts at other harbors to keep abreast of commercial and
technol ogi cal devel opnents were equally striking. At WI nington,
North Carolina, the pre-Civil War projects to increase the
governing lowwater depths of the entrance bar and the channel
of shallow Cape Fear River beyond 7.5 feet had acconplished
little. Between 1870 and 1890 five successive projects, which
included closing inlets between islands at the nouth of the
river as well as dredging, gradually increased the channel’s
dimensions to the city to 20 feet deep and 270 feet w de. The
rivers and harbors acts of 1910 and 1911 provided for securing
such depths in excess of 20 feet as the appropriations woul d
allow.  The act of 1912 authorized a 26-foot channel 300 feet
wide to the sea and 400 feet wide across the bar. 37
Savannah, three projects adopted between 1873 and 1902 deepened
the river channel to 28 feet at nean high water. A project
begun in 1910 established a channel depth of 26 feet at mean |ow
water. At Charleston, the deepest channel across the entrance
bar was originally about 12 feet. In 1878 Congress authorized
the construction of tw jetties and auxiliary dredging to obtain
a channel of not less than 21 feet, A project of 1899, which
was modified in 1910, provided for dredging the entrance channel
to 26 feet and then to 28 feet.”
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An exceptional ly dogged race to acconmodate increasing
commerce and larger ships took place at Providence, Rhode Island
The Providence River, which stretches eight mles fromthe city
to Narragansett Bay, was obstructed by several shoals that at
one point opposite the city decreased the |owwater depth of the
channel to 4.5 feet. At nean low water the channel in the
portion of the river formng the harbor ranged from 4.5 to 15
feet deep, but nmost of the river at this point was only 1 to 3
feet deep. Resuming after the Cvil War work begun in 1852, the
Corps of Engineers had by 1870, under three successive projects
cleared the channel to a controlling depth of 14 feet. In 1878
they began constructing a channel that was 23 feet deep and 150
wide in the center to accommmodate |arge ocean steaners. At
| esser depths it was nore than 1,000 feet wide to give sailing
coasters nore room to naneuver. Four years later Congress
modi fied the project to provide a 25-foot-deep, 300-foot-wde
steamer channel to deep water in Narragansett Bay and a capacious
anchorage basin at Providence. In 1896 Congress authorized a
25-f oot -deep, 400-foot-w de channel that would follow a nore
direct route to the ocean through the West Passage of
Narragansett Bay. Projects of 1902, 1907, and 1910 provided for
enl arged anchorage areas. The project of 1910 also authorized

increasing the dimensions of the channel to 30 feet deep and 600
feet wide. ”

Far outnunbering the projects at major harbors were works at
smaller rivers and harbors to establish channel depths ranging
from4 to 16 or nore feet at nean low water. As railroads did
not reach every locality and their unregulated rates in any
event encouraged waterway conpetition, and as highway transport
was still limted, small streams continued throughout the nine
teenth century to offer a node of transportation for many inland
communities. Small harbors all along the coast were even nore
vital to the economy. As shelters for fishing fleets and
processing points for catches, they were elenents of a large and

still-growing industry. As commercial ports they werenore
active than ever, for as the comercial life of the nation
qui ckened it was still mainly coastal vessels that noved bul k

trade along the Atlantic seaboard.

Trunk-line railroads, having in the main followed econonc
devel opment westward across the continent, provided |ong-distance
east-west connections with the major Atlantic ports. But through
lines going north and south developed at a slower pace. R vers
and estuaries had to be crossed by immense bridges; the diverse
gauges of southern railroads had to be changed to standard size
the provincial ains of short [ines had to be harmonized with the
objectives of longer hauls; |ong-haul comrerce had to be stinmu-
lated by low rates and efficient service, and the consolidation
of short lines had to take place to bring about these changes
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and to form effective through routes. These changes cane |ater
than on east-west routes and were not fully apparent until the
close of the century. Even then the railroads, afflicted by
freight congestion and a car shortage that reached critica
proportions within a few years, were far from able to neet trans-
portation demands. Sone roads would accept only the high-value
freight that was nore profitable to carry. Thus coastal trade
continued to nove many of the bulky conmodities that had al ways
been its mainstay.”

Fi shery products, lumber, linme, building stone, ice, flour
grains, cotton, rice, tobacco, naval stores, manufactures, and
many other goods found their way up or down the seaboard by
water. Topping the list of bulk carriage was the coal trade out
of Norfolk, Newport News, Baltinmore, Perth Amboy, and New York
The use of coal for heating buildings in the North and for power-
ing industry all along the seaboard increased trenendously in the
| ast three decades of the nineteenth century. Small two-roasted
schooners and brigs that entered all of the little ports of the
coast at first nonopolized this trade. Conpetition soon followed
froma new breed of three- to six-roasted schooners of nuch
greater tonnage that carried coal and other goods to the larger
and deeper ports. But smaller vessels continued to service the
| esser ports all along the coast, and every town and industrial
enterprise located on waters navigable by the shallowdraft
schooners had its coal wharf.

Wiile sailing vessels continued to hold their own and
sonething nore in the coastal trade, steanships were by 1900
comng Into increasing use particularly in the coal and |unber
business. After about 1880 tow barges were also frequently seen
along the seaboard. The feasibility of regular towi ng over |ong
distances had finally caught on, and tugs, no longer merely
harbor and river auxiliaries, had becone seagoing power plants
Tow barges had the flexibility of freight cars. They could be
detached at ports along the route, unloaded, and then picked up
on a later voyage. By 1900 barges and tugs, although bringing

in less tonnage than ships, formed one-half of the arrivals in
Bost on Har bor.

FLUCTUATIONS IN IMPROVEMENTS IN THE TWENTIETH CENTURY

By 1914 river and harbor inprovement on the East Coast began
to taper off as fewer projects were authorized. Wth the out-
break of war in Europe in 1914 a drive for governmental econony
contributed further to the decline. Until 1919, when Congress
authorized 27 new projects on the Atlantic seaboard, nostly of
mnor nature, rivers and harbors bills confined appropriations
with only few exceptions to maintenance and to works already
under way. 42 The downtrend was graphically illustrated in New
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Engl and, whose heavily indented coastline abounds in small
harbors. In 1900 66 coastal navigation projects were under
construction--as nmany as were under construction throughout all
the United States and its territories in 1979. By 1917 projects
had been conpleted on 95 rivers and harbors. On 68 of these
wat erways no further inprovenments have been made; on the other
27 nothing nore was done until after World War 11. Inprovenents
on 38 waterways were continued or renewed between the W)rld43
Wars, but projects were begun at only seven new localities.

As projects becane fewer they became nore restricted to
localities of mjor comercial inportance. Shipping at many
smal| ports declined as trains and trucks took over business
from coastal vessels. From 1920 through 1929 Congress authorized
only 48 projects or nodifications of existing projects for the
Atlantic seaboard. Expenditures, including nonies for mainte-
nance as well as inprovenent, averaged $10.4 mllion a year.
The total national outlay on rivers and harbors, excluding
speci al i zed expenditures such as those under the M ssissippi
River and California Debris conm ssions, averaged about $42.7
mllion a year, or about 6 percent nore than expenditures for
1914. “Since prewar costs had inflated 105 percent by 1920,

outlays for general navigation inprovenents were actually
reduced by half.

The depression years of the 1930s restored for a decade an
extensive program of navigation inprovenents. Expenditures for
fiscal year 1930 were about 30 percent greater than for fiscal
year 1929. The increase, the annual report of the Chief of
Engi neers explained, was “due to a speeding up of operations to
meet the demands of expanding commerce, and in a considerable
degree to carry out the purposeful plan of the admnistration to
alleviate conditions of unenployment.” Not only had the greater
ports benefited, the report noted, but also nunerous |esser
harbors and waterways had been inproved and naintained.

Between 1930 and 1938 larger regular appropriations together wth
public works and energency relief prograns increased general
river and harbor expenditures nationwide to an annual average of
nore than $115 million. Expenditures on the Atlantic seaboard,
while not increasing in proportion to the national average,
neverthel ess rose to nmore than $19 mllion a year, and four

rivers and harbors acts between 1930 and 1938 authorized 265
works of inprovement.®

Wrld Var 11, burdening the Corps of Engineers with
increased mlitary responsibilities and creating a critical
shortage of construction equipment, materials, and manpower,
restricted river and harbor work to projects directly related to
defense. On the Atlantic coast projects focused on inproving
facilities for naval and supply vessels. These works, several
of which were already in progress, included clearing a 27-foot
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channel in the Kennebec River to the Iron Wrks at Bath where
war ships were constructed for the Navy; dredging a 40-foot
channel in the Delaware River to the Philadel phia Navy Yard;
dredging to 35 feet the main channel of Charleston Harbor |eading
to the Navy Yard and the Arny Terminals on Cooper River; deepen-
ing the Anbrose Channel to New York Harbor to 45 feet and
dredging additional anchorage space within the harbor; inproving
the extensively used New York and New Jersey Channels, which pass
through Raritan and Newark bays, for the benefit of large oil
tankers; and removing from the main ship channel of Portland
Harbor a rock |edge hindering the operation of deep-draft
vessels. Submarine attacks off the Atlantic coast pronpted
additional emergency neasures. The Corps stabilized bank
sections on the recently conpleted Chesapeake and Del aware Ship
Canal and with Navy Department funds constructed the three-nile
Cape May Canal from Cape May Harbor to Del aware Bay. 47 Both

i nprovenments provided greater protection for shipnents of

freight and oil.

Congressional authorization between 1945 and 1950 of 198
projects on the Atlantic seaboard promsed a strong revival of
navi gation inprovenents. 48 Only a fraction of the projects
had been started, however, when hostilities erupted in Korea.
Mlitary requirenments again took priority, a huge Cold War
defense building program was quickly cranked into operation, and
river and harbor work shrank once nore to a handful of essential

projects. Through fiscal year 1955 navigation works on the East
Coast nunbered fewer than a dozen.”

Al'though the Cold War construction program continued without
letup for nearly a decade, river and harbor inprovement resuned
on a sizable scale in fiscal year 1956 when the nunmber of proj-
ects under construction on the East Coast junped from 6 to 38.
The next year 37 projects were initiated. Thereafter the vol ume
of work gradually dimnished. From 1958 to 1967 between 7 and
14 projects were initiated each year; from 1968 to 1979 between
1 and 6 were initiated, and in fiscal year 1980 none was started.
The nunber of projects under construction each year ranged from
39 in 1958 to 13 in 1980."

During the post-Wrld War Il period nmore than 250 works of
i nprovement were carried out at nearly as many localities. Small
harbors and |esser ports necessarily accounted for mopst of the
projects. Many are primarily fishing ports or seafood processing
centers. (Ohers are commercial ports handling a variety of bulky
freight, including petroleum products, coal, fertilizers, chem -
cals, agriculture products, aggregates, pul pwood, nmetals, [unber,
cement, |inestone, machinery, and nunerous other commodities
including large quantities of fish and shellfish. Reflecting a
new public interest, nany snall harbors are used heavily and

55



others alnost exclusively by pleasure craft. Wrk on scores of
these small waterways was carried out under Section 107 of the
Rivers and Harbors Act of 1960, which permts the Corps to con-
struct certain small projects not specifically authorized by
Congress when they will result in substantial benefit to

navi gation.

At major ports, the Corps of Engineers devel oped channels,
anchorages, and turning basins to accommodate deep-draft oil
tankers and other large vessels. They deepened the main channels
at Portland, New York, Norfolk, and Newport News to 45 feet and
those of 22 other ports to between 35 and 42 feet. In the past
25 years, conmerce at these ports increased markedly. At New
Haven, Norfolk, and Charleston the tonnage of freight noved in
1979 was approximately double that noved in 1954, and at Ports’
nmouth, Fall River, New London, WInmngton (N.C), Savannah, and
Jacksonville it was approximately three times greater. At Port
Everglades it was about five times greater, and at Mrehead Gty
it was seven tines greater. The ports with the greatest tonnage
in 1979 were New York (163.6 mllion), Philadelphia (54.8

mllion), Baltimre (51.4 mllion), Norfolk (48.6 mllion), and
Boston (26.3 mllion).

In 197926 ports had freight traffic exceeding two mllion
tons. Petroleum products or crude oil domnated the list of
comodities handled at nost of them  The exceptions were
Baltinore, Norfolk, and Newport News, where the leading comodity
was coal; Mrehead City, where it was liquid sul phur; and
Henpstead (N.Y.), where it was aggregates. Foreign traffic was
present at all the ports except Henpstead, a small six-foot-deep
harbor on Long Island Sound that is one of the nation s [eading
ports handling sand, gravel, and crushed rock. Foreign tonnage
exceeded donestic tonnage at Portland, Portsnouth, Philadelphia,
Wlmngton (Del.), Baltinore, Norfolk, Newport News, Savannah,
and Mam, but was concentrated in greatest quantity at New York
(56.2 mllion), Baltinore (37.5 mllion), Norfolk (37.2
mllion), and Philadelphia (34.5 million).”
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Chapter 1V
THE | NTRACOASTAL WATERWAY:  ATLANTIC SECTION

The tidal streams, bays, and sounds that lie along and just
within the shoreline of much of the Atlantic coast were
i ndi spensable arteries of conmunication and comrerce for early
settlers in Arerica. Not many years passed before they began to
speak of linking the waterways together with canals at one place
or another to extend their usefulness. . Such enterprises were
too formdable for seventeenth-century resources and know edge,
but by the final decades of the eighteenth century nen were
devoting thenselves seriously to the idea, and at last in 1793
and 1796 attenpts were made to link A bemarle Sound wth
“Chesapeake Bay and the Delaware River with New York Bay.'

In 1804 construction also began on the canal between
Chesapeake Bay and Del aware Bay of which nmen had dreaned since
at least 1654. A year-and-a-half later work cane to a halt when
the Chesapeake and Del aware Canal Conpany ran out of funds.
Appeal ing unsuccessfully to the states of Mryland, Del aware,
and Pennsylvania for financial assistance, the canal conpany
then turned to Congress. Cainming that the canal was of national
i nportance, the conpany's directors argued that it would free
the coastal trade from the dangers of the sea, shorten water
comuni cations between Philadel phia and Baltinore by 319 niles,
pronote interstate commerce, |ower freight and insurance rates,
and facilitate the mlitary defense of the country. Al though
Congress was not inspired to act inmediately, the conpany’s
menorial sparked the Senate discussion of federal aid to internal
i nprovenents that led to the noted report of 1808 by Secretary of
the Treasury Al bert Gallatin on the transportation needs of the
country.

The United States possessed, Gallatin noted, an inland
navi gation extending from Massachusetts to the southern
extremty of Georgia (then the southernnost Atlantic seaboard
state) that was ‘*principally, if not solely,” interrupted by
four necks of land: Cape Cod, New Jersey between the Raritan
and Del aware rivers, the peninsula between the Delaware River
and Chesapeake Bay, and the marshy tract between Chesapeake Bay
and Al bemarle Sound. Wth canals cut through them the Secretary
expl ained, a sea vessel could travel by rivers, bays, and sounds
from Boston to Beaufort and Swansboro in North Carolina. From
there a route through Stunpy and Toomers sounds and two cuts
overland of less than three mles would extend the inland naviga-
tion with dimnished draft to the Cape Fear River. Broken then
by a short ocean run, the inland navigation continued again
inside the chain of islands skirting the coasts of South
Carolina and Georgia.’
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Gallatin estimated that the cost of the four canals would be
$3 million. Hs entire schene for roads and canals would run to
$20 million. By setting aside $2 nmllion a year from the annual
Treasury surplus, then in excess of $5 nillion, the whole under-
taking could be acconplished in ten years. Gllatin's plan,
del ayed by foreign problens and then frustrated by domestic
obstructions, was never fully inplemented. H's concept of an
intracoastal waterway never died, but the waterway cane into
being through local projects rather than conprehensive planning.
And instead of being conpleted in ten years, its construction
took nmore than a century.

THE CONSTRUCTI ON OF THE CENTRAL CANAL LI NKS

The Chesapeake and Del aware Canal

Until 1822 the Chesapeake and Del aware Canal Conpany did
little else than make nmore futile appeals to Congress for
assi stance. Reorganized in that year by capable nen, it obtained
new stock subscriptions not only from private investors but from
the hitherto reluctant states of Pennsylvania, Mryland, and
Del aware. Before resuming construction the conpany had to
settle an issue that had arisen over the best route for the
canal, and it was on this matter that the federal governnent
first lent a helping hand. An “upper” route, which had been
selected in 1804, ran fromthe Elk River tributary of Chesapeake
Bay toward Christian, then was to continue either directly to
the Delaware River at New Castle or follow the Christina River to
the Delaware at WlInington. A recently proposed “lower’* route,
more direct but nore costly to construct, ran from the Back Creek
branch of the Elk River into Broad Creek, through the ridge of
the Delmarva Peninsula to St. Georges Creek, then on the Delaware
at Newbold's Landing, later renamed Delaware City. Upon the
request of the conpany, Secretary of Wr Cal houn sent Brigadier
General Sinon Bernard and Lieutenant Colonel Joseph G Totten of
the Board of Engineers for fortifications to assist in making the
decision. After examning the routes and reviewing all plans,
estimates, and engineering data, the two Arny Engineers conferred
with two civil engineers in Philadelphia in January 1824. The
unani nous decision of the board was for the |ower route.
Construction of the canal began the following April.

Continuing all the while to petition Congress for financial
assi stance, the conpany finally succeeded in Mirch 1825, when
President Mnroe signed a bill authorizing a subscription of
$300,000 for 1,500 shares of stock. Before construction was
finished, unexpected costs in deep-cut and marshland areas forced
the conpany to borrow $1 million and again appeal to Congress.

An appropriation for $150,000 for 750 nore shares of stock was
qui ckly approved and becane law in Mirch 1829. Thus after
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standing aloof for nearly 20 years, the federal governnent
contributed $450,000 toward the canal’s construction and, as the

hol der of nearly 38 percent of its stock, became the |argest
single proprietor.

Oficially opened on 17 Cctober 1829, the Chesapeake and
Del aware Canal was 13.6 mles long, 10 feet deep, 66 feet wide at
the top, and 36 feet wide at the bottom Each of its four |ocks
measured 100 by 22 feet. Although beset for a decade by
crippling legal difficulties and costly engineering problems
from which it never fully recovered, and al nost inmediately
rivaled by a parallel railroad conpleted in 1831, the canal was
by 1840 attracting increasing anounts of traffic and fulfilling
its promoters’ vision of beconing a mejor carrier of the
nation’s waterborne commerce.

The Dismal Swanp Canal

The Dismal Swanp Canal connecting Chesapeake Bay with
Al bemarle Sound also owed its conpletion in large part to
federal assistance. The construction of the canal, which
extends from Deep Creek, a tributary of the South Branch of the
El i zabeth River flowing to Norfolk, to the Pasquotank River
draining into A benarle Sound, began in 1793. Because of the
Dismal Swanp Canal Conpany's inexperience, inefficiency, and
constant lack of funds, work was still in progress when war broke
out with Britain in 1812 and the canal was of little use in
circumventing the British coastal blockade. Although the conpany
stepped up its efforts to conplete the waterway, when Mjor Janes
Kearney examned the route in 1816 in response to an inquiry by
a congressional conmttee, he reported that at the foot of the
intermedi ate |ocks of the canal, ‘*if it may so be denomi nated,”
there had never been more than 18 or 20 inches of water. He
thought that enlarging the canal was an absolute necessity for
the country, but unfortunately the canal conpany was restricted
by the difficulty of obtaining funds. The commttee reported out
a bill to buy stock in the company, but the measure fell by the

wayside. Left on its own, the conmpany could mke only limted
i nprovenents. °

Federal interest in the Dismal Swanp Canal revived with the
passage of the General Survey Act of 1824. In Decenber 1825 in
response to a query from the House of Representatives, Ceneral
Bernard categorized the canal as “one link of the contenplated
inland navigation . . . destined to connect . . . all our main
streans enptying into the Atlantic.” Wth larger dimensions, he
advised, the canal would not only be of great mlitary value but
would “continue to a pronpt, safe, and regular interchange of
the manufactured produce of the North, with the raw materials of
the South.” A second report from the Engineer Department in
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March 1826 stressed the mlitary advantages of meking the canal
practicable for sloop navigation. Two nonths later, on 18 My
1826, Congress voted to buy 600 shares of Dismal Swanp Canal
Conpany stock for $150,000, provided that the Board of Engineers
determned that the inproved canal would serve “as part of the
chain of canals contenplated along the Atlantic Coast,” and that
the sum subscribed would be sufficient to conplete the work.’

A survey carried out in July under the direction of
Li eutenant Colonel Charles Gatiot, the Engineer in charge of
defenses at Hanpton Roads, produced plans to neet these
conditions, and the canal conpany, fortified with the federal
subscription and with loans totaling $137,000 from the state of
Virginia, went to work. Reconstruction progressed so rapidly
that by Decenber 1828 an essentially new canal opened to traffic.
Costs had evidently exceeded estimates, for in Mirch 1829
Congress subscribed an additional $50,000 for 200 rmore shares in
the waterway, "bringing its holdings in the company’s stock to
more than 40 percent.

The new canal was 22.5 mles long, averaged 40 feet w de,
and could acconmmodate vessels drawing 5.5 feet of water. The
elimnpation of two of seven |ocks made possible a speedier
passage. A viable waterway at last, the canal rapidly attracted
traffic. By 1833 the annual value of produce shipped through was
nearly $2.5 nillion and by 1854 it was nore than $3.5 nillion.
Contrary to the prediction of General Bernard, however, trade was
nostly local in character, conming from the sounds and rivers of
North Carolina largely in schooners built especially for this
traffic. Vessels occasionally sailed on to Richnmond, Baltinore,
or \shington, but nost craft stopped at Norfolk.’

The Del aware and Raritan Canal

The Delaware and Raritan Canal, reaching 44 mles across
central New Jersey from Bordentown on the Delaware River to New
Brunswick on the Raritan, was the next link in Gallatin's chain
to be constructed. Although the Arnmy Engineers rated it, anong
canals being built or proposed in the 1820s, as first in inport-
ance for the defense of the country and third in inportance for
internal comrerce, ‘the Delaware and Raritan received no
federal engineering or financial assistance.

The idea for a Delaware and Raritan connection dated back to
the seventeenth century, when WIliam Penn and his associates
are reputed to have conm ssioned an investigation of the possi-
bility. In 1796 and again in 1804 short-lived attenpts were
made to connect the rivers, mainly by deepening existing streans
rather than by digging a new channel. |n 1816, with the |esson
of the British blockade fresh in mnd, the state of New Jersey



appointed a comission to explore the idea anew. Rejecting the
earlier plan for a slackwater navigation as inpracticable, the
commi ssion reconmended the construction of a canal that in
conformty with Gallatin's report would be |arge enough for
seagoi ng vessels drawing eight feet of water.

During the next decade-and-a-half nore than a dozen attenpts
to get construction of the canal under way by the state, by
private enterprise, or by a nmixed corporation were frustrated by
inability to raise the necessary capital, |ocal jealousies, or
conflicting economic interests. Finally, in February 1830, the
New Jersey legislature broke a deadl ock between canal supporters
and partisans of a Canden and Anboy railroad, who wanted to run a
line roughly parallel to the canal, by chartering separate
conpani es, one to construct the canal and the other the railroad.
A year later the two conpanies united for their nutual benefit,
and in return for guaranteed annual paynents to the state, the
| egi slature granted a monopoly of New York to Philadel phia rail

transportation across New Jersey to the Joint Conpanies, as they
came to be called.”

Qpened in the spring of 1834, though not actually connected
with the Delaware River at Bordentown until 1838, the Delaware
and Raritan Carol was a large and well-constructed waterway. It
measured 80 feet wide at the surface and had a depth of 7 to 8
feet. Its 14 locks were each 220 feet long, and the smallest
was 24 feet wide. A navigable feeder canal 22 mles long, 60
feet wide, and 6 feet deep joining the main canal at Trenton
brought an anple supply of water from higher up the Del aware.
The canal quickly became one of the largest freight carriers in
the country, with Pennsylvania coal domnating its tonnage.

The Inland Waterway Versus Sea Routes

Wth three links of Gallatin's projected intracoastal
wat erway conpleted by the late 1830s, a small vessel could
travel from New London, Connecticut, at the eastern end of Long
I'sland Sound, all the way to the large sounds of North Carolina
wi thout ever being exposed to the open sea. Long-distance ship-
ments by this inside passage, however, were not often made. It
was general ly quicker and cheaper to make long transports by sea.
Naval stores, red oak for ships, staves, shingles, and other
forms of lunmber from North Carolina, and flour and tobacco and
other products from the Chesapeake region continued for the nost
part to reach New York and New England by coastw se vessels,
while manufacturers from the northern states and from Europe
furni shed valuable return cargoes. Sone |ong-distance shipments
did come through the canals, particularly the two northern cuts.
Barges filled with coal at Richmond, Virginia, arrived at New
York via the inland waterway, while limted amounts of
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merchandi se noved back to Chesapeake ports the same way. And
from far up the Susquehanna, barges descended to the Chesapeake
and took the inside passage to New York, a journey of about 700
mles. But it was over the shorter distances, between the
Carolina sounds and Norfolk, between Baltinore and Philadel phi a,
and between Philadel phia and New York, that the inland waterway
carried the nost traffic. On these transits it so successfully
chal | enged the sea routes that only the bulkiest freight was
left for coastal vessels.”

The Al bemarle and Chesapeake Canal

At the southern end of this string of canals another
potential waterway route existed between Norfolk and Al bemarle
Sound.  Roughly paralleling the Dismal Swanp Canal on the east,
it ran through low and |evel ground between Currituck Sound, an
arm of A bemarle Sound, and the Elizabeth River. Requiring only
short excavations, this route had such evident advantages that
proposals for a canal had been presented to the Virginia Assenbly
as early as 1772. In 1807 Virginia and North Carolina granted
charters to an aspiring canal conpany, but apparently because
the Dismal Swanp Canal was already under construction, no stock
was subscribed for the venture. Following the War of 1812 Major
Kearney examined the route on the same assignment as his inspec-
tion of the Dismal Swanp Canal. Wth the interest of the
government in mnd, he concluded that the expense of inproving
the existing canal would be trifling conpared to the cost of
building a new one. Interest in the route persisted, however,
and over the next decades several surveys were made by state and
|l ocal agencies. Finally in 1856 the A bemarle and Chesapeake
Canal Conpany began construction.

Designed for vessels of greater tonnage than the Disnal
Swanp Canal could handle, the new canal was 8 feet deep, about
60 feet wide at the surface, and 40 feet wide at the bottom
Starting in the upper reach of the North River, a tributary of
Al bemarle Sound a few miles east of the Pasquotank River, it
passed by a five-mle land cut through the Currituck Peninsula
at Coinjock into the upper part of the Currituck Sound, thence
by Currituck Sound and North Landing River to North Landing,
Virginia, from where an excavation of nine mles brought it to
the South Branch of the Elizabeth River at Geat Bridge, five
mles above the entrance to the Dismal Swanp Canal. Unlike
earlier canals cut through nore rugged terrain with prinitive
equi pment, the Albemarle and Chesapeake was scooped through
marshy soil by steam dredges working from deep water at both
ends of the cuts. No lift locks were required, but because the
Elizabeth River is a tidal stream the conpany constructed a
guard lock 220 feet long and 40 feet wide at Geat Bridge to
prevent currents from eroding the canal’s banks.
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In January 1859 the first vessel passed through the canal, a
75-ton schooner-rigged barge towed by a conpany side-wheel
steamer. A steady stream of traffic followed. During the Civil
War, when Union armes conmandeered the canal, nearly 9,000
vessels nade the transit. After the war, traffic continued to
increase as the new waterway took over practically all of the
trade passing between Albemarle Sound and Norfolk."

THE UNITED STATES BUYS CANALS

Except for the now eclipsed Disnmal Swanp Canal, the canals
conprising the partially realized intracoastal waterway enjoyed
increasing trade until about 1870. Forced from the outset,
however, to neet conpetition from railroads, their financial
returns were never sufficient to allow the expensive modifica-
tions necessary to keep pace with transportation requirements
and, except for the enlarging of l|ocks, their dinensions were
not materially increased. After 1870, owing to the rapid
i nprovenment of railroad beds and |oconotives and the lack of
i mprovenent of the canals, trade on the canals steadily declined.
The traffic of the Chesapeake and Del aware Canal, which reached
a maximumof 1.3 mllion tons in 1872, fell to 639,543 tons in
1890. In the sanme tine span, traffic on the Delaware and Raritan
Canal fell from 2.8 mllion to 623,751 tons. Wthout hope of
revival through independent action, the canal conpanies turned
to the federal governnent for relief.”

The Chesapeake and Del aware Canal

After 1871 the financial position of the Chesapeake and
Del aware Canal Conpany steadily worsened. Gow ng conpetition
from railroads and steanships using the outside route gradually
forced tolls down more than 50 percent. Despite efforts to
attract trade by giving larger rebates to tow ng conpanies, the
inportant coal trade, which usually amounted to 40 to 50 percent

of all traffic, declined by nore than one-half between 1872 and
1879.

Adding to the troubles of the conpany was a novement, which
took form at a National Commercial Convention in Baltinore in
1871, for the construction of a sea-level ship canal between the
Chesapeake and Del aware bays. The supporters of this novenent
were not interested in an intracoastal waterway but in providing
Baltinore with nore direct access to the Atlantic in order to
conpete with New York as a great entrepot of overseas trade
connecting with the Wst. In their view the Chesapeake and
Del aware Canal, even if converted to a sea-level passage, was
too far north to furnish the desired short outlet to the ocean.
Looking primarily to the United States for the construction of
the canal, its advocates succeeded in bringing about surveys by
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the Corps of Engineers, between 1878 and 1883, of six probable
routes across the Delmarva Peninsula. Upon submtting its
findings to Congress, the Corps suggested the appointment of a
special commission representing mlitary, naval, and commerci al
interests to decide which route would best pronote the defense
and commerce of the country.”

Wien eventual |y appointed in 1894, the comm ssion, chaired
by Chief of Engineers Brigadier General Thomas L. Casey, rejected
all of the surveyed routes and instead recomended devel opnent
of the existing Chesapeake and Del aware Canal. Discounting the
benefit of a ship canal to Baltinore's trans-Atlantic trade, the
comm ssion explained that for foreign traffic the gain in time
from using any of the routes would be so small conpared with the
duration of the entire voyage it was unlikely vessels would risk
the delays common in restricted channels. Thus a ship cana
constructed on any of the routes would be used largely for
interior navigation, and for this, the commission decided, the
line of the present canal was the npbst advantageous. Though the
Casey Conmission report was unpopular in Baltinore, it was
wel comed by the Chesapeake and Del aware Canal Conpany, which had
already decided to do everything in its power to have its
properties taken over by the government. 16

Before Congress acted on the matter again, renewed interest
in waterways began to be expressed in the nation. Despite the
precipitous decline in canal traffic, belief in the relative
cheapness of water transportation, especially for |owvalue bulk
freight, remained strong. The conpetition of waterways was also
seen as an effective neans of regulating railroad rates. The
most conpel ling cause for the renewed interest, however, was that
the entire transportation system threatened to break down. Rail-
roads, successful beyond their capabilities, had become clogged
with more freight than their cars could carry and more traffic
than their termnals could handle. Dozens of local and regional
wat erway associations sprang up for the purpose of pressing upon
Congress the inportance of waterway devel opment. 17

I'n 1906 Congress authorized a new special conmmission to
determne the cost and advantage of converting the Chesapeake
and Del aware Canal to a ship canal. By this tine the advocates
of a ship canal had significantly changed their tune. No |onger
urging a direct route to the ocean for Baltinmore's foreign trade
they had for several years been touting the strategic and comer-
cial benefits of the existing canal route as part of a great
inland waterway. Reporting in January 1907, the commi ssion,
chaired by Felix Agnus of Baltinore, one of the first and nost
articulate of the ship canal advocates, declared that the cana
was “the nost inportant link in the proposed waterway from the
Qlf to the Gty of Philadelphia . . . and its purchase and
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i nprovenment by the Government would be a benefit of extraordinary

value.” Bills to this end introduced in 1907 and 1909, however,
failed to pass. A though the demand for the ship canal was
growing, it still lacked sufficient strength.”

Adding to the political clout of the canal’s supporters at
this time, however, was the organization in 1907 at Philadel phia
of the Atlantic Deeper Waterways Association. |ts president was
J. Hanpton More, a congressman from Philadel phia, and chi ef
among its other leaders was John H Small, a congressman from
North Carolina. The association persistently agitated for the
systematic and gradual construction of a continuous inland water
route from Boston to Key West. Because of the inportance of the
Chesapeake and Delaware Canal to its overall plan; “substantially
the vital link,” More maintained, the group becane the canal’s
| eadi ng advocat e.

In 1908 Congressnen More and Small introduced resolutions
calling for surveys for an inland waterway from Boston to
Beaufort, North Carolina, and from Beaufort to Key West.
Approved in 1909, the surveys were the first to be made along the
entire Atlantic coast. In 1910 Congress enpowered the Secretary
of War to negotiate the purchase of either the Al bemarle and
Chesapeake Canal or the Dismal Swanp Canal as part of the inland
waterway if recommended in the survey report. The report on the
Boston to Beaufort survey, subnmitted to Congress early in 1912,
reconmended two first steps in the devel opment of the waterway:
the construction of a 12-foot-deep waterway between Norfol k and
Beaufort by way of the A bemarle and Chesapeake Canal and the
purchase and gradual conversion, so as to interfere as little as
possible with existing traffic, of the Chesapeake and Del aware
Canal into a ship canal 25 feet deep. In the Rivers and Harbors
Act of 1912 Congress accepted the first reconmendation but not
the second. According to Muore, “the desire to keep down the
total appropriations and the pressure from the M ssissippi
Valley were too strong to be overcone."”

For several years repeated attenpts to purchase the
Chesapeake and Delaware Carol were frustrated by opposition from
the West and M dwest, governnment econom zing on waterway projects
followed the outbhreak of war in Europe, and failure to set a
price acceptable to both the canal conpany and Congress.

Finally, in 1917 Congress authorized condemation proceedings.
In March 1919 it made the necessary appropriation, and the next
month the Wlimngton District Court nmade a condemation award of
$2.5 mllion. This figure, which the conmpany had agreed to
accept prior to the award, had been set by the Agnus Conmission
as the value of the canal. It represented solely the bonded

i ndebt edness of the conpany. As no dividends had been declared
on the canal’'s stock since 1876, the commission had deened it
worthless. Formal transfer of the canal to the governnent
occurred on 13 August 1919.%
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By 1927the first step recomended by the Corps--the
conversion of the locked canal into a sea-level canal 12 feet
deep and 90 feet wide at the bottom-was conpleted. To provide
nmore ready access to deep water and to elimnate a sharp curve
in the canal line, the Corps |ocated a new eastern termnus at
Reedy Point, two mles south of the old entrance at Del aware
city. Reconstruction had proceeded with a mninmm of hindrance
to traffic, which increased while work was in progress from
481,000 tons in 1920 to nore than 700,000 tons in 1928. Continu-
ing to grow, tonnage exceeded one mllion tons in 1932 and
remai ned well above the figure throughout the decade. New |arger
vessel s were soon regularly navigating the canal, shallowdraft
seagoi ng vessels occasionally used it, and in 1931 a new
commodity —ei | --began to pass through in tankers designed to the
| argest dinensions possible for use on the route.”

In 1935 Congress authorized the enlargenment of the canal to
27 feet deep and 250 feet wide at bottom through the land cut and
400 feet wide down the Elk Rver and into Chesapeake Bay to deep
water. Initiated with funds from the Emergency Relief Appropria-
tion Act of 1935, the project was conpleted by 1938. Commerce
through the canal increased dramatically from just over 1 mllion
tons in 1935 to 3.8 mllion tons in 1940. Wrld War Il drove
more freight to the protected passage, and in 1942, when German
subnmarine activity along the Atlantic coast was at its peak,
10.8 nillion tons went through.”

Traffic on the canal dipped back to about 3.7 mllion tons
by 1945, and then steadily increased until by the md-1950s it
anmounted to nearly 10 million tons annually. |n 1954 Congress
again modified the canal project to provide for a channel 35
feet deep and 450 feet wide throughout, the reduction of curves
in the channel, and the replacenent of all novable-span bridges
with high-level fixed structures (later changed to allow a
vertical-lift railroad bridge). For several years neager funds
allotted to the project permtted only mnor works. But after
new cal culation of the project's cost-benefit ratio in 1932,
whi ch showed 30 percent greater benefits than costs, Congress
provided for large-scale construction. Myving ahead at a steady
pace, the project was by 1970 about 87 percent conmpleted. Since
then only mnor work has been carried out. |n 1979 vessels
carrying 14.4 mllion tons of freight made 11,207 trips through
the canal.™

The Dismal Swanp and Al bemarle and Chesapeake Canal s

The Dismal Swanp Canal, dealt a blow by conpetition from the
Al bemarl e and Chesapeake Canal, was dealt another by the Givil
War. Taken over to transport supplies first by Confederate
troops and then by Union forces, neither of whom paid tolls or
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provi ded maintenance, the canal deteriorated badly. In 1866 the
canal conpany, remnding Congress that the United States still
owned 800 of 1,944 shares in the waterway, asked for $200,000

for repairs. Congress responded by authorizing the Secretary of
the Treasury to sell the stock, apparently intending that the
conpany use the proceeds in lieu of an appropriation. At the
same time Congress stipulated that the canal should be kept open
as a navigable highway wthout any further expense to the govern
ment. This nove died when the Attorney General advised that
perpetual navigability of the canal was a matter the government
could not control beyond its voice as a stockholder in the
conpany and could not be insured by any guarantee a purchaser
mght be asked to give. 25 In 1867 the conpany floated a

$200, 000 bond issue, but the sum proved insufficient to rebuild
a viable waterway. The conpany again petitioned Congress for aid
in 1871 and 1874 without success. In 1878, in default on bond
payments, it was forced by the bondholders to sell its

properties, at which time the United States ceased to be a
stockhol der . *

Faring no better under new management, the conpany continued
to lead a hand-to-mouth existence while the condition of the
canal steadily worsened until only vessels whose draft did not
exceed 2 feet had a reasonable chance of getting through w thout
grounding. In 1892 came a turning point. The Lake Drummond
Canal and Water Conpany of Baltinore purchased the canal and
between 1896 and 1899 reconstructed it into substantially its
present form The new owners enlarged the canal to 10 feet deep,
60 feet wide at the surface, and 40 feet wide at the bottom
| owered the summit level so that only a single lock was required
at each entrance; and dredged the canal approaches 10 feet deep
and 40 feet wide. The Corps of Engineers, under a project
authorized in 1899, widened the approaches to 100 feet.

The success of the reconstructed waterway in recapturing
trade fromits rival was remarkable. In 1880 the Dismal Swanp
Canal had carried only 6,731 tons of freight, while the
Al bemarle and Chesapeake had carried 400,000 tons. In 1899,
al though reconstruction was not conpleted until August, it
carried 78,211 tons conpared to the Albemarle and Chesapeake's
316,793 tons. By 1906 the Dismal Swanp’s tonnage had increased
to 340 135 tons, while its rival’s had dropped to 95,629
tons. “ This advantage, however, was short |ived.

The Corps of Engineers report on the survey of the
intracoastal waterway from Boston to Beaufort, North Carolina,
submitted to Congress in 1912, recommended the route of the
Al bemarl e and Chesapeake Canal for the construction of the
12-foot-deep, sea-level waterway from Norfolk to Beaufort. The
shorter land cut and |ower elevation of this route brought

68



construction cost to less than half that of the Dismal Swanp
route. Congress approved the project, and on 30 April 1913 the
United States purchased the Al bemarle and Chesapeake Canal for
$500, 000. 29

The construction of the waterway, known officially as the
“Inland Waterway from Norfolk, Vs., to Beaufort Inlet, NC.,”
was conpleted in 1932.  Congress nodified the project in 1917
and 1918 to pernit changes in the route and in 1930 to provide
for the construction of a new tidal guard |ock, measuring 600
feet long and 75 feet wide, at the Elizabeth River entrance to
the Al bemarle and Chesapeake Canal. Covering a distance of
nearly 198 mles from Norfolk to Beaufort, the waterway varies
in bottomwidth from 90 feet in land cuts to 300 feet in open
waters.  Upon leaving A bemarle Sound, it avoids broad Panlico
Sound and follows a succession of rivers, creeks, bays, and |and
cuts fromthe Alligator River, which flows into Al benarle Sound,
to the Newport River, which leads to Beaufort Inlet. Prior to
the adoption of the project the Corps had inproved some of these
water courses and, beginning in 1837, had nmade seven previous
surveys for a through route. Now at last it had constructed a
through waterway suitable for barge traffic as part of the larger
scheme for an intracoastal waterway. Between 1970 and 1979
comerce on the waterway passing through the Al benmarle and
Chesapeake Canal averaged 1.36 million tons annually. 30

Fol I owing federal purchase of the Chesapeake and Al benmarle
Canal, the Dismal Swanp Canal again lost trade to its now toll-

free rival. For some years |unber shipped from landings on the
canal's banks alnobst alone kept it in operation. Meanwhile its
controlling depth gradually dininished to five feet. In tinme

growi ng usage by pleasure boats hel ped keep the canal open.
Yachtsmen taking this route found it a confortable day’s run
from Norfolk to Elizabeth City on the Pasquotank River, where
they could get supplies and lay over for the night. On the

Al bemarl e and Chesapeake Canal route such acconmodations are not
readi |y avail able.

From the beginning of the Norfolk to Beaufort waterway
project, the Lake Drummond Canal and Water Conpany tried to
persuade the government to take over its canal as well as the
Chesapeake and Albemarle. In 1925 Congress finally agreed to
buy it as an adjunct to the inland waterway for $500,000. After
several years’ delay the transfer of title took place on 30 March
1929.  Until recently the Corps of Engineers maintained the canal
at project dinensions of 9 feet deep over a bottom width of 50
feet and, under the project of 1899, maintained its approaches
at 10 feet deep and 80 to 100 feet wide. In 1940-1941 the Corps
replaced the canal’s old tinber locks with steel and concrete
chanbers 300 feet long and 50 feet wide. Although yachts en
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route to and from Florida continue to use the canal extensively,
commercial traffic from 1974 to 1978 averaged only 173,504 tons
annual ly. Finding this insufficient to justify mintaining the
project depth, the Corps currently provides a 6-foot channel.”

The Cape Cod Canal

In 1860 the state of Mssachusetts revived the idea, which
had lain dormant since the 1820s, of cutting a canal through
Cape Cod between Barnstable Bay and Buzzards Bay. It commis-
sioned the drafting of new plans and in 1870 granted a
construction charter to a newy organized Cape Cod Ship Canal
Conmpany. The state also asked the federal government to
construct a breakwater to shelter the Barnstable Bay entrance,
claimng that the work would be conparable to any other federal
harbor project. Directed to look into the matter, Boston
District Engineer Lieutenant Colonel John Foster suggested a
nuch larger waterway than had been planned. A canal 23 feet
deep, 300 feet wide at the surface, and 198 feet wide at the
bottom he advised, would permt the heaviest vessels of the
Navy to pass through and allow vessels of all classes to pass
each other. Because of considerable differences in the heights
and times of tide at the two bays, previous plans had included
|l ocks at each end of the canal. Foster discarded this idea. He
calculated that in a canal of the dimensions he proposed, the
swiftest currents generated by tides, which would last only a
few mnutes anyway, would be no greater than in several other
wat erways navigated wthout difficulty.”

Foster’s report established the concept of an open canal, but
had no further effect as the canal conpany never started con-
struction. For more than three decades new petitioners scranbled
for charters to construct the canal. Several charters were
granted, but little was acconplished. Al npbst everyone saw rosy
prospects for the canal, but practically no one was willing to
risk his own nmoney. The string of false starts ended in 1907
when August Belnont, a New York investnment banker and the buil der
of the city's first subway system bought the rights and proper-
ties of a conpany chartered eight years before. Belnont forned
a syndicate to underwite the canal and in June 1909 started
construction. 33

Shortly afterward the Corps of Engineers made their
intracoastal waterway surveys from Boston to Key West. They
surveyed two inland routes from Boston to Narragansett Bay and
al so considered the advisability of purchasing the partly
conpl eted Cape Cod Canal, which would nmean outside navigation
for the waterway from Boston to Fishers Sound except for the
several mles of the canal and Buzzards Bay. As existing
comercial needs were insufficient to justify construction of a
canal over either of the inland routes, the Corps recomrended
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postponing their further consideration until other sections of
the proposed intracoastal waterway had been constructed and the
benefit to conmerce afforded by the Cape Cod Canal had been
demonstrated.  Accordingly, plans for purchasing the canal should
al so be delayed. Between Narragansett Bay and Long Island Sound
the Corps surveyed a series of tidal streans, ponds, and |agoons
that offered an inside route for a canal, but the Engineers
doubted that it would be used sufficiently to warrant the large
expense.  The rest of the waterway to New York Bay, they noted
was by nature sheltered through Long Island Sound and of anple
capacity for all the traffic that would ever use it except at its
western end, where obstructions were already being renoved. 34

In July 1914 the Cape Cod Canal opened to traffic. It was a
narrower waterway than Col onel Foster had proposed, Although its
charter depth was 25 feet, its bottomwdth of only 100 feet and
surface width of 200 feet precluded two-way traffic. The land
cut of the canal was 7.68 mles long, a dredged approach in
Buzzards Bay about 5 mles long, and the Barnstable Bay approach
about one-half mle long, making the total length of the passage
about 13 mles. For years it had been believed that the canal
by elimnating the hazardous passage around the cape, would aid
shipping imensely. Yet it failed to attract the expected
traffic. The current was a major deterrent. Underpowered
vessels had to await slackwater or a favoring tide. Tugs tow ng
barges could not proceed against the current, and on going wth
it had to take them through one at a time. Accidents occurred~
giving the canal a bad reputation. Mriners conplained about
delays in transit through the single-track route, the narrowness
of the channel, shoals caused by bank erosion, the hazards of

passing through narrow draw bridges, and the preval ence of
ground fog.”

As early as 1915, Belmont, who formerly had been indifferent
to government aid or purchase, thought that the nationa
government “ought to really acquire the canal.” The first step
in this direction was taken May 1917, five weeks after the United
States declared war on Germany, when Senator John \Weks of
Massachusetts introduced a bill for its purchase. Slightly
anended, the bill became part of the Rivers and Harbors Act of
August 1917. The government and the canal conpany, however,
came to |oggerheads on the question of price, an issue that was
further conplicated by clains for conpensation due each side
arising from the governnent’s takeover and repair of the cana
in the last nonths of the war. In 1919 the government instituted
condemmation proceedings that eventually led to an out-of-court
settlement signed on 29 July 1921 under which the government
agreed to pay the canal conpany $5.5 million in cash and assume
its $6 mllion bond obligation. Until Congress approved the
contract and appropriated the money, the conpany woul d operate

the canal and the governnent would be responsible for the
interest on the bonds.
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In the next half-dozen years seven bills to carry out the
contract were introduced in Congress, only to fail because of
haggling over the terns, indifference, or opposition. In
January 1927 a bill finally passed, but only with a Senate amend-
ment providing that the government should pay interest on the
bonds from the date of the title transfer rather than from the
date of the contract, which neant a loss of nearly $2 nmillion to
the canal conpany. After nore delay because of questions arising

over the validity of conpany land titles, the United States took
over ownership of the canal on 30 March 1928.7

The Corps of Engineers made extensive repairs on the canal
and the governnent abolished tolls. Commerce seeking the water-
way increased from 894,763 tons in 1927 to nearly 2.5 mllion
tons in 1930. But it was obvious that wthout major inprovements
the canal could never attract the great bulk of shipping conpass-
ing the cape. Studies authorized in 1930 reconmended deepening
and widening the channel, installing a tidal lock mdway in the
land cut to elimnate the problenms caused by currents, and
replacing the hazardous bridges with nore suitable
structures.”

Reconstruction began in 1933 as an energency relief neasure.
The Public Wrks Admnistration allocated funds to construct
three bridges and widen the land cut to 205 feet. Before work
had progressed very far, plans for the project went back to the
drawing board. An initial wdening of the land cut in one place
to 170 feet had resulted in greater current velocities, yet
tugboat operators found that nost of the difficulties for one-way
traffic had been removed. The trouble with the canal had not
been the current, but the narrow width of the channel. A |ocked
canal was no longer viewed as necessary, and the wnter of 1933-
1934 showed that it mght be a nuisance. Buzzards Bay became so
choked with ice that shipping was disrupted for weeks at a tine.
But the canal did not freeze. It was apparent that in the still
waters of a locked canal there could be serious trouble with ice
formations every few years.

Boston District Engineer Colonel John J. Kingman proposed
modi fying the project to provide for an open waterway 32 feet
deep and 540 feet wide through the land cut. The 540-foot wdth
woul d not only insure safe two-way navigation but also permt the
excavation of a channel 40 feet deep and 500 feet wide at sone
future time without inpairing revetments and other works on the
banks of the canal. Qher recommendations included w dening the
channel approach in Buzzards Bay to 500 and 700 feet, construct-
ing nooring basins at each end of the land cut, and installing a
new lighting system to conbat the problem of ground fog. The
reviewing authorities of the Corps concurred with Kingman's
proposal s, and Congress authorized the project in August
1935. 38
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By 1940the project was essentially conpleted. The Corps cut
the surface width of the canal to about 700 feet but reduced the
bottom width to 480 feet. Mre gradually sloping banks, the
Engi neers reasoned, would reduce erosion and provide greater
safety if a ship ran aground. In addition to the nooring basins
for freighters, the Corps constructed harbors of refuge for small
craft at each end of the waterway. Wth extended approach
channel s reaching to the new 32-foot depth, the total l|ength of
the canal became 17.5 niles. Even while work was in progress
the inproved canal attracted new shipping. |n 1940 three times
as many ships and nore than eight tinmes as nuch cargo tonnage
went through as had gone through the old canal in 1927, the |ast
year of private ownership.

During World War Il cargo tonnage doubled as convoys bound
for Geenland, Iceland, and the United Kingdom assenbled in
Buzzards Bay and all but the deepest ships sailed through the
protected passage. Qher nerchant ships, whose peacetime routes
passed wide of the cape, sought the safety of the canal, and
naval vessels of the lighter classes used it extensively. At the
hei ght of submarine activity in the Atlantic, as many as 80
merchantmen and warships used the canal in a single day. Nearly
19mllion cargo tons passed through in the year 1944,

After the war the canal continued to attract heavy traffic.
Since 1970 freighters and tankers have carried through an
average of about 12.5 mllion cargo tons annually. Thousands of
recreational craft also pass through the canal each year. To
accommodate this traffic the Corps, between 1957 and 1963,
provi ded additional anchorage facilities at each end of the
wat erway .39

THE | NTRACOASTAL WATERWAY FROM BEAUFQRT,
NORTH CARCLINA, TO KEY WEST, FLORI DA

In 1913 the Corps of Engineers submtted its report on the
Beaufort, North Carolina, to Key West, Florida, section of the
proposed intracoastal waterway. The Engineers were divided in
opinion. The special board of officers making the survey
reconmended a ten-foot-deep waterway for the entire distance of
925 mles, to be conpleted in six years at an estimated cost of
$31 million. Brigadier General WIlliam H Bixby, the Chief of
Engi neers, concurred on the need for an intracoastal waterway
but saw no urgency for one ten feet deep or, in view of the
sparse population on Florida's east coast, for construction
through to Key West. He recommended, for the present, a seven-
foot channel as far as the St. Johns River, which the special
board fornmed at his request estimted would cost about $14.4
mllion. The Board of Engineers for Rivers and Harbors declined
to endorse either recommendation. Through traffic would be
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negligible, the board argued, as vessels suited to the waterway
could not conpete in capacity or speed with seagoing vessels.

It agreed with the special board that mpst conmmerce would be

| ocal but saw no prospect of an increase sufficient to warrant
the large expenditures involved. It noted that between
Charleston and Jacksonville--in its view the nost pronising
section of the intracoastal waterway--channels for small boat
traffic already existed, for two of which inprovenent had already
been reconmended. Inprovenent of the remaining sections of the
wat erway, the board concluded, was not advisable at the present
time.®

Congress took no action on the report. Utimately the
wat erway between Beaufort, North Carolina, and Key Wst was
devel oped, not as single project, but in several sections
i nproved by stages in response to expectations of comercial
benefit. The entire Intracoastal \aterway remained a string of
variously named projects until 1947, when all but the last two
of the southern reaches were collectively designated the
**Atlantic Intracoastal \Waterway between Norfolk, Vs., and St.
Johns River, Fla.” The ship canals conprising the waterway in
the north and the sections between the St. Johns River and Key
st continue to remain separate projects.

Inland Waterway, Beaufort to Cape Fear River, North Carolina

The Intracoastal \Waterway from Beaufort, North Carolina, to
the Cape Fear River passes from Beaufort through Bogue Sound to
Swansboro, thence through the sounds and marshes to the south to
the lower end of Myrtle Sound where, near Carolina Beach, a land
cut of 1.6 mles brings it into the Cape Fear R ver about 16
mles below WIlmngton. Covering a distance of 93.5 mles, the
channel is 12 feet deep at mean |ow water with bottom widths
varying from 90 feet in land cuts to 300 feet in open waters.

Contrary to the assunption nmade by Secretary Gallatin when
witing his report on roads and canals, inland navigation along
this stretch of the coast even for vessels of light draft was
not practicable. Between Beaufort and Swansboro the governing
| ow-water depth through Bogue Sound was 18 inches; between
Swansboro and the New River the depth of channels w nding
through marine narshes sonetines dimnished to 6 inches; and
between the New River and the southern end of Mrtle Sound the
shal | ow channel s and marshes were not navigable by rowboats at
| ow water. Small boats sailing between Beaufort and the Cape
Fear River had to make the trip by ocean and pass around the
dangerous Cape Fear Shoals with no safe inlets to put into if
caught in bad weather and without enough good daylight to make a
safe through run.
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Navi gation inprovenent along this reach of the inland
waterway began in 1836 with a small appropriation for dredging
in the New River, which today carries a side channel of the
Intracoastal Waterway 21 mles to the town of Jacksonville.
Several nore mnor appropriations through 1910 further inproved
the river. Navigation inprovement between Beaufort and Swansboro
began in 1886 and between Swansboro and the New River in 1890.

In 1917 Congress consolidated the three works under the project,
“I'nland \aterway, Beaufort to Jacksonville, N.C,” which provided
for a channel 100 feet wide and 3 feet deep at nean |ow water

bet ween Beaufort and Swansboro, thence 40 feet wide and 3 to 4
feet deep at mean high water to New River, thence 40 feet wide
and 3 feet deep at nmean low water to Jacksonville.®

Congress authorized the 12-foot channel through to the Cape
Fear River in 1927, and the Corps conpleted the work five years
later.  Since then the Corps has increased the usefulness of the
waterway for both commercial and pleasure craft by constructing
ten channels, several wth boat turning basins, to connect wth
ocean inlets or nearby communities. 43

Intracoastal Waterway from Cape Fear River,
North Carolina, to Wnyah Bay, South Carolina

Passing down the Cape Fear River to Southport, near the
river’s mouth, the Intracoastal Waterway then follows the
Eli zabeth River to its headwaters, cuts 2.6 mles through high
ground to the head of Davis Creek, descends the creek, and
continues through coastal sounds and marshes to the Little River.
Ascending the Little River to its headwaters, it cuts nearly 22
mles through land to the head of Socastee Creek, thence follows
the creek and Waccamaw River to Wnyah Bay to conplete a
distance of 94.5 mles.

Before construction began in 1930 inland navigation between
the Cape Fear River and Wnyah Bay had been totally inpossible.
The depth of water in the Elizabeth and Little rivers and in
Socastee Creek dimnished to nothing at their heads, and in
ot her places shallow channels and marshes could not be traveled
by rowboats at |ow water. \here the land cuts were nade,
el evations reached 30 and 32 feet. The only navigation work
along the route had been dredging in the Waccamaw River,
authorized in 1880, to clear shoals as far as the town of Conway.

The project initiated in 1930 provided for a waterway 8 feet
deep and 75 feet wide, which was conpleted in 1936. The next
year Congress approved a channel 12 feet deep with a bottom
width of not less than 90 feet. Applying to the Intracoastal
Waterway from the Cape Fear River to Savannah, this legislation
was in accordance with a Corps review report that recomended
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enlarging that portion of the waterway to the same dinensions as
al ready existed north to Norfolk. In 1938 provision was made for
the construction of a yacht basin at Southport. Both project
nodi fications were conpleted in 1940.“

Waterway from Wnyah Bay to Charleston, South Carolina

Leaving Wnyah Bay 8 mles below the port of Georgetown, the
Intracoastal Waterway passes through the Estherville-Mnim Creek
Canal to the North Santee River, cuts through Four Mle Creek to
the South Santee River, and then threads through |ow coastal
islands to Charleston Harbor, 63.5 mles away. For much of this
course it follows a natural waterway, originally 86 mles |ong,
that had allowed the passage of small vessels but was in many
pl aces obstructed by crooked channels and shallow reaches where
| ow-water depths sometines did not exceed a foot. Mre dangerous
were stretches across Bulls Bay and near Cape Remain that were
exposed to the sea.

| nprovenents on the waterway began in 1900 with the
construction of the Estherville-Mnim Creek Canal--6 feet deep,
70 feet wide, and 5 mles long--for the passage of Santee River
steaners to Wnyah Bay. A second project initiated in 1902
enl arged the channel from Charleston to the village of MCdellan-
ville, about two-thirds of the way to Wnyah Bay, to 4 feet deep
and 60 feet wide and rerouted it to elimnate the open stretch
across Bulls Bay. 45 Nothing nmore was done until 1919, when
the Corps extended these channel dinensions through to the
Estherville-Mnim Creek Carol along a course that avoided the
exposed run near Cape Remmin. In 1925 Congress authorized the
cut across the Santee Delta at Four Mle Creek, which shortened
the waterway by 10 mles. In 1932 the Corps recomended
constructing a channel 10 feet deep and 90 feet wide, generally
following the existing route. This project was included in the
Public Wrks Program |aunched in 1933 to stinulate the econony,
was adopted by Congress in 1935, and was conpleted the next year.
In 1937 the legislation establishing uniform dimensions for the
Intracoastal \Waterway from the Cape Fear River to Savannah

increased the project depth to 12 feet. Three years later this
work was conpleted.®

Waterway from Charleston to Beaufort, South Carolina

At Charleston Harbor the Intracoastal Waterway passes from
the Ashley River through the Wappoo Cut and continues along a
sinuous string of tidal streams and land cuts 66.5 mles to the
Beaufort River at Beaufort, South Carolina. Better endowed than
the inland water course to the north, the original natural
wat erway between Charleston and Beaufort had a mninum depth of
6 feet interrupted at only four places and, except for a 6-mle
passage across St. Helena Sound, was well protected from the sea.
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Early work on the waterway tackled its nost bothersone
stretches. The first undertaking was at \Wappoo Cut, a crooked
and shallow creek joining the Ashley and Steno rivers. By
dredging and by a cutoff bypassing some of the worst bends, a
project authorized in 1881 created a channel through the cut 6
feet deep and 60 feet wide. At the other end of the waterway, a
project adopted in 1890 inproved Brickyard Creek. A continuation
of the Beaufort River, Brickyard Creek had a fairly good 7-foot
channel except near its juncture with the Coosaw River, where the
channel practically disappeared anmong shoals. Wrk conpleted
in 1905 provided the creek with a through 7-foot channel of ‘“con
venient width.” A third inmprovenent, made in 1905-1906, was the
construction of Fenwicks Island Cut in the central portion of the
waterway. Replacing a narrow, tortuous, and shallow passage
through Msquito Creek, the cut, 7 feet deep and 90 feet wide,
connected the South Edisto River with the Ashepoo River.

In 1925 Congress consolidated these inprovenents into a
single project for a waterway from Charleston to Beaufort 7 feet
deep and not less than 75 feet wide. Conpleted in 1929, the
Corps ' work consisted mainly of wdening and deepening the
channel in Steno River, where in places the |owwater depth had
been 4 feet; constructing another cutoff at Wappoo Cut to
elimnate a sharp curve; and cutting a new channel between the
Dawho and South Edisto rivers to avoid nore sharp bends and
shorten the waterway by 9 miles. In 1931 a Corps report recom
mended elimnating the exposed passage across St. Helena Sound by
excavating two short cuts through the marshes between the Ashepoo
and Coosaw Rivers. This work, authorized under the Emergency
Relief Appropriation Act of 1935 and included in a rivers and
harbors act later in the year, was conpleted in 1936.

In 1937 the Corps resumed construction on the entire waterway
between Charleston and Beaufort to bring the channel to the
12-f oot -deep, 90-foot-w de dinensions authorized that year for
the Intracoastal \Waterway from the Cape Fear R ver to Savannah.
The Engineers conpleted this alteration in 1940."

Wt erway between Beaufort, South Carolina,
and St. Johns River. Florida

Between Beaufort, South Carolina, and the St. Johns River the
Intracoastal Waterway consists nostly of natural water courses
through sounds and tidal marshes. Several artificial cuts help
shorten the route and avoid exposed localities. Two hundred and
seven mles long, this section offers internmediate connections
with Port Royal, South Carolina; Savannah, Darien, and Brunsw ck>
Georgia; and Fernandina, Florida. Even before inprovement of the
waterway, light-draft boats had carried considerable comerce be-
tween Beaufort and Savannah. Between Savannah and Fernandina,
where the controlling depth of water was three feet, traffic had
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been lighter. Between Fernandina and the St. Johns River, which
the waterway enters a few mles fromits nmouth, nature had
neglected to provide a through channel, but private interests
opened a shallow passage early in the nineteenth century by
making cuts to connect streanms paralleling the coast.

Until 1917 the Corps inproved these three reaches of the
wat erway under separate authorizations. Wrk began on the
section between Fernandina and the St. Johns River. Between
1828 and 1839 the Arny Engineers dredged shoals at severa
places, chiefly in the cuts. Nothing nore was done until 1874
when Congress called for dredging between the St. Johns River
and Nassau Inlet in order to provide a better outlet for the
comrerce of the St. Johns than across the treacherous bar bl ock-
ing the river’s mouth. Six years later, however, upon the
adoption of plans for inproving the entrance of the St. Johns
the project was abandoned. The channel soon shoaled to 2.5 feet
and remained in this condition until 1913. That year Congress
authorized a new project, conpleted in 1915, to open a waterway
between Fernandina and the St. Johns River 7 feet deep and 100
feet wde.”

Bet ween Savannah and Fernandina the first navigation
i mprovement s deepened passages at Ronerly Marsh in 1882 and at
Jekyl Creek in 1888. In 1892 work began on a through 7-foot-deep
channel . A separate project of 1905 inproved Skidaway Narrows,
a twisting and shallow passage near Savannah that was nmuch used
in preference to the regular route because it was safer in bad
weather and shorter. In 1912 Congress incorporated the Narrows
and four other water courses used as alternate routes or s
auxiliary channels into the Savannah to Fernandina Waterway.

Wrk between Beaufort and Savannah began in 1896 with a
project to deepen the natural waterway between the two
communities to 7 feet throughout its course. Because current
plans for inproving Savannah Harbor included closing old
entrances of the waterway, a new entrance was to be cut into the
Savannah River near its nouth. Three years later, however, the
waterway was re-routed to nove the entrance upriver to a less
exposed locality. In 1912 a sinmilar change of route was made
where the waterway entered Beaufort River to bring it into the
shelter of Parris Island. Twenty-five years later this passage
was abandoned in favor of the deeper water of Port Royal
Sound. **

The Rivers and Harbors Act of 1917 consolidated the projects
on the three reaches into the “Waterway between Beaufort, S.C.,

and St. Johns River, Fla.” Al work under the new authorization
whi ch included several cuts that considerably shortened the
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length of the waterway, was conpleted in 1932. In 1937 the
waterway as far as Savannah canme under the provision of that
year for establishing a 12-foot-deep, 90-foot-w de channel from
the Cape Fear River. The next year, upon the request of
carriers, Congress authorized the extension of the 12-foot
channel to the St. Johns River, work which the Corps conpl eted
in 1941. Between 1919 and 1945 Congress also provided for the
construction of an anchorage basin at Thunderbolt, Georgia, and
for the incorporation into the project of five nore ancillary
channel s connecting with internediate points or offering nore
protected passages.

Intracoastal \Waterway, Jacksonville to Mani, Florida

The Intracoastal \Waterway from Jacksonville to Mam extends
down the St. Johns River from Jacksonville to the entrance of
Pablo Creek, a few mles fromthe river’s mouth, and then follows
an alnost continuous series of protected waterways just inside
the coast to Mam on Biscayne Bay for a total of 370 mles.

Early federal projects on this lengthy course were restricted
to Indian River, a 128-mle-long |agoon lying between the nmain-
land and barrier islands mdway along the waterway. The first,
prompted by logistic problens during the Second Sem nole War of
1835-1842, was the construction in 1853-1854 of a small canal 8
feet wide, 2 feet deep, and less then half a nile long at a
portage called the Haul over between Msquito Lagoon and Indian
River to pernmit the Army to transport supplies by flatboats down
the waterways without having to lug them across an intervening
sand barrier. Wth little permanent population in the region,
the small passage soon fell into disrepair. By 1892, however,
settlements along the Indian River had devel oped to the extent
that a project was initiated for clearing a 5-foot-deep, 75-foot-
wi de channel for steanmers through the river's nopst obstructed
section between Goat Creek and Jupiter Inlet. Spall dredging
projects authorized in 1894 and 1896 opened Indian River Inlet
and Jupiter Inlet for passage of small vessels to the sea.

The devel opment of a continuous waterway along Florida's
east coast was left to private enterprise. In 1883 the Florida
Coast Line Canal & Transportation Conpany began construction from
the St. Johns River to Biscayne Bay that continued until 1912,
when the last section of the Florida East Coast Canal was
conpleted. By charter requirements the conpany was to provide a
channel 5 feet deep and 50 feet w de, but whether because of
i nadequate toll receipts or greater interest in profiting from
the sale of lands granted by the state to subsidize construction,
it failed to maintain these dinensions.
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In 1915 Congress directed the Corps of Engineers to exanine
the advisability of purchasing the canal and converting it into
a nore usable waterway. The canal conpany was willing to sell
its rights for $2 mllion, but the survey board advised against
the purchase. Taking the same position as had the Chief of
Engineers in relation to the intracoastal waterway surveys made
a few years before, the board did not believe that commerce along
Florida's still sparsely populated east coast would devel op
sufficiently within a reasonable period to justify the large
expense. In 1920 Congress ordered a second survey. Not
reporting until 1926, the Corps found a markedly changed
situation. Noting that between 1920 and 1925 the popul ation of
Florida's east coast counties had increased nore than 70 percent
and that the Florida East Coast Railway could not provide
adequately for the novement of perishable crops, the Corps now
advised that the development of the waterway was warranted. It
reconmended the construction of an 8-foot-deep, 75-foot-w de
channel (nodified in 1930 to 100 feet wide) from Jacksonville to
Mam, provided that local interests acquired the Florida East
Coast Canal and the necessary rights of way and transferred them
free of cost to the United States.”

Congress approved the project in 1927, and in 1929 a Florida
Inland Navigation District created by the state purchased the
canal properties and conveyed them to the United States.

Financed in large part by Public Wrks funds, the construction
of the waterway was conpleted in 1935. Ten years later, in
response to objections by local interests that comon carriers
found it unprofitable to operate on regular schedules in an
8-foot channel, Congress authorized a channel 12 feet deep and
125 feet wide. In 1960, however, an econonmic study report |ed
to a reduction of the project depth to 10 feet for the portion
of the waterway between Fort Pierce and Mam. These channel
nmodi fications were conpleted in 1965. Extending through a now
popul ous and recreationally popular coastal strip, the waterway
from Jacksonville to Mam is dotted with private and nunicipa
wharves and piers for freight and recreational craft, makes
intermedi ate connection with the deep-water ports of Fort Pierce
Pal m Beach, and Port Everglades, and connects with ten yacht
basi ns open to the public.™

Intracoastal \aterway, Mam to Key West, Florida

In 1935 Congress authorized the continuation of the
Intracoastal Waterway, with a channel 7 feet deep and 75 feet
wide, from Biscayne Bay through Card, Barnes, and Backwater
sounds into Florida Bay as far as Cross Bank at the southern end
of Key Large, 63 nmiles from Manm and 94 mles short of Key
West. A Corps survey report of 1932 justified the extension
only to that point, where it would connect with Key Largo and
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nei ghboring Plantation Key, the largest of the Florida Keys and
the nost inportant in fish and agricultural production. The
survey found that the depth of water in Biscayne Bay and the
sounds to the south was generally 10 to 12 feet and in the
eastern end of Florida Bay 7 feet, but scattered shoals inter
rupted through navigation. Dredging through the shoals to
construct a 7-foot channel to Cross Bank would cost relatively
little. But the cost would be too great and the benefits too
uncertain to justify extending the channel to Key West. For 53
mles from Cross Bank to Bahia Honda the controlling depth of
water was 5 feet and for 41 mles from Bahia Honda to Key West
only 2.5 feet, conditions that would require alnost continuous
dredging. The dredging to Cross Bank was acconplished in 1938-
1939, with the width of the channel increased to 9ofeet at no
addi tional cost.

In 1945 Congress authorized the extension of the 7-foot
channel to Key West. A Corps review report, conpleted in 1942,
had advised that the channel would not only be of conmercial
benefit but would facilitate the activities of the federal
mlitary and civil agencies located at Key Wst. Funds for the
work, however, never materialized. In 1963 an economi c study
report concluded that the extension was not economcally
justified, and this last stretch of the Intracoastal Waterway
was placed in the inactive category. °°

THE “M SSING LI NK

Wth the conpletion of the channel from Mam to Cross Bank
in Florida Bay in 1939, the Intracoastal Wterway along the
Atlantic coast reached its present length. But there is a
“Mssing Link,” as it has been |abeled by the Atlantic Deeper
Wt erways Association. The through navigation envisioned by
Gallatin is interrupted between New York Bay and the Del aware
River, where once the Delaware and Raritan Canal had carried
more traffic than the fanous Erie.

After 1872 the volune of coal entering the Delaware and
Raritan Canal, which had comprised nmore than 80 percent of its
tonnage, steadily declined. The Philadel phia and Reading
Rai | road, which now controlled many of the Schuylkill m nes,
preferred to ship anthracite to New York by rail or by barges
towed along the outside route. The Pennsylvania Railroad, which
in 1871 leased the canal to acquire affiliated railway rights
across New Jersey, favored shipments by rail rather than canal
and was apparently indifferent to the decline of traffic on its
wat erway. Despite criticism of the railroads by waterways
advocates, the canal could in fact no |onger accommdate barges
of the size necessary for the econonical transportation of
freight by water. Freight revenues in the twentieth century
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fell below those from pleasure craft. In 1933 the canal ceased
operations, and the next year the railroad gave its rights to
the waterway to the state.”

The failure of the Delaware and Raritan Canal to neet the
requirements of nodern water transportation caused the city of
Philadel phia, in 1894, to commission an investigation of
feasible ship canal routes across New Jersey. Reporting the
next year, the conmission favored a route from Bordentown to
Sayreville near the mouth of the Raritan River, located to the
south of the existing canal and following a nore direct course
across the state. Because of land elevations on the route
ranging from75 to 100 feet, it did not propose a sea-level
canal, but one equipped with three |ocks at each end.

Phi | adel phia took no further action, and the schenme for a
ship canal remained in abeyance until the Corps intracoastal
waterway surveys initiated in 1909. Like the Philadel phia
commi ssion, the special board conducting the surveys ruled out
the purchase of the Delaware and Raritan Canal. Topographi cal
and geol ogi cal conditions, the existence of numerous bridge
crossings, and its route through the business center of Trenton
were all too unfavorable for its conversion to a ship canal.

The board recommended the construction of a 25-foot-deep
sea-level canal close to the route proposed by the Philadel phia
commssion. It estimated the cost at $45 mllion and advised
that construction should be deferred until the two sections of
the waterway to the south were conpleted. Chief of Engineers

Bi xby, unconvinced of benefits to the general public sufficient
to warrant that great an expense, recomended a 12-foot-deep

| ocked canal at a cost of $20 mllion. It should be constructed
to permt future enlargenent, but as the benefits accruing from
the use of heavy-draft boats would be mainly local, this cost
should be met through provisions of |ocal cooperation. The Board
of Engineers for Rivers and Harbors advised against constructing
either canal, but suggested that if one were built, the United
States should foot only half the bill.”

Four nore Corps reports on the New Jersey ship canal between
1920 and 1936 failed to produce a favorable reconmendati on.
Prospective conmercial benefits never caught up with escalating
costs. By 1920 the estimated cost of a 12-foot-deep |ocked canal
had risen to $40 mllion and that of a 25-foot-deep sea-level
canal to $86 mllion. By 1930 the cost of a sea-level canal
only 12 feet deep was $100 nillion. In 1934 a congressional
request for data on a waterway with a mninum depth of 25 feet
resulted in plans that discarded the concept of an open sea-|evel
wat erway and recomrended a canal with a summt |evel of 10 feet
reached by |ocks and dams in the Delaware and Raritan rivers.
Studies had devel oped the essential requirenment that the canal
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must be designed to prevent an intolerable intrusion of salt
water into the Delaware River, upon which Philadel phia and ot her
comunities were dependent for water sugplies. The estimated
cost of the waterway was $210 million. ®

It took the submarine nmenace of World War Il to draw from
the Corps, in 1942, a favorable, though divided, review report.
The Board of Engineers for Rivers and Harbors concluded that the
value of a barge canal in tine of war, together with prospective
benefits in normal times, warranted the construction of a
14-foot-deep canal at an estimated cost of $145 mllion.

Li eutenant Ceneral Eugene Reybold, the Chief of Engineers,
believing that the war had denonstrated the value of a ship

canal that could be built for only 29 percent nore, recomrended
the construction of the 27-foot-deep |ocked canal for which plans
had been drawn. 99 No further reports on the New Jersey ship
canal have been conpleted, and the “Mssing Link” in the Intra-
coastal \Waterway is not likely soon to be forged. Changing
concepts of war have |lessened the mlitary incentive for the
canal, and the large problenms of cost in relation to benefits
and of salt water intrusion still remain.

The New Jersey Intracoastal Waterway

Lacking a route across New Jersey, light-draft boats may
take a sheltered passage down nost of the New Jersey coast and
into the lower end of Delaware Bay by the New Jersey Intracoastal
Waterway. Beginning at Manasquan Inlet, 26 mles south of Sandy
Hook, the waterway passes through the 2-mile Point Pleasant Canal
to the head of Barnegat Bay, follows a series of bays, [agoons,
and thoroughfares inside the New Jersey barrier islands to Cape
May Harbor, thence crosses the southern tip of the state by the
3-mle Cape May Canal to enter Delaware Bay about 3 mles above
Cape May point. The state of New Jersey constructed the waterway
from Manasquan Inlet to Cape May Harbor, a distance of 106 mles,
between 1908 and 1918. Al though the authorized dimensions were
100 feet wide and 6 feet deep, the state dredged portions of the
channel to depths of 10 and 12 feet. The Corps of Engineers
dredged the Cape May Canal, a cut 12 feet deep and 100 feet wi de,
with Navy Department funds in 1942 as an emergency wartine
measure to facilitate transportation along the coast.

In 1945 Congress adopted the New Jersey Intracoastal Waterway
as a federal project and authorized a through channel 12 feet
deep and generally 100 feet wide. The rationale for the project
was that it would bring substantial recreational and conmercial
benefits and that the waterway was an essential part of the
intracoastal route from Boston to Mami. Funds for dredging the
12-foot channel from Manasquan River to Cape My Harbor, however,
were not forthcomng, and that portion of the project was soon
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The Intracoastal Waterway: New Jersey
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deferred for restudy. The Corps maintains portions of the

channel north of Cape May Harbor at the 10- and 12-foot depths
originally dredged by the state, but elsewhere the controlling
depth of the waterway is about 3 feet. Commercial traffic on

the waterway, consisting in 1979 of 87,012 tons of fish and
shel I fish, I's of minor inportance.”

CONCLUSI ON

Two centuries of navigation devel opnment on the Atlantic
seaboard has seen river inprovenent and canal construction to
provide inland transportation, harbor inprovement to serve foreign
and coastw se commerce, and the construction of an intracoastal
waterway to offer a sheltered passage the length of the coast.

I nfluenced by changing commercial needs and political climtes,
this devel opment has followed an uneven course.

During the colonial era the difficulty and often prohibitive
cost of land transportation forced Anericans to depend on
wat erways for travel and trade. Local authorities sonetimes
attenpted navigation inprovements, but the known instances are
few Atlantic harbors were deep enough in their natural states
for the small ships of the time and nostly well sheltered.
Nunerous rivers were navigable by sloops for long distances
inland, and above the head of sloop navigation shallowdraft
boats could reach nost conmunities.

American independence brought a need for better inland water
conmuni cations.  The interruption of coastw se shipping during
the Revolution revealed the inadequacy of transportation
facilities north and south along the seaboard. A surge of
popul ation westward to the Appal achians and beyond created a
demand for better east-west connections. Soon the economic life
of the nation quickened everywhere. Turnpike construction begun
shortly after the Revolution greatly inproved overland travel,
but as goods still noved far nore cheaply by water than by |and,
Armericans continued to depend wherever possible on water routes.
Private conpanies and state agencies set out as early as 1784 to
inprove river navigation, largely by constructing |ocks and
canals at falls. Extensive construction of |onger overland
canals did not get under way until the 1820s, after the builders
of the Erie Canal denonstrated that such huge undertakings were
technol ogically and econonmically feasible. The river inprove-
ments frequently failed to bring significant results, but the
dozen and a half major canals built along the seaboard hel ped
greatly to fulfill transportation requirenents of the age.
Wthin a few decades, however, conpetition from railroads, which

revol utioni zed land transportation, brought canal building to an
end.
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Albert Gallatin and other statesnmen of broad national vision
hoped to conbine the many early nineteenth-century schemes for
canals and roads into a coherent national system under the
sponsorship of the federal government. But their plans met with
only partial success. State and sectional jealousies, constitu-
tional scruples, and partisan politics stood in the way of
effective federal action. Federal appropriations helped build
specific roads and canals, and the Arny Corps of Engineers
assisted in planning many internal inprovenents. But the
transportation system in America was nostly shaped by the
narrower interests of state governments and private enterprise

The federal government did assume responsibility for river
and harbor inprovenent. Wrk of a significant nature, perforned
by the Arny Engineers, began in 1824 in response to greatly
increased shipping activity. But the federal endeavors were
fitful and of uncertain future for several decades. The
political forces that obstructed federal devel opment of roads
and canals also inpeded systematic navigation inprovement.

After the Gvil \ar, however, a constantly growi ng volune of

wat erborne comrerce carried in increasingly larger ships and a
new political climate in the nation assured a strong federa
role in river and harbor developnent. As an unprecedented
program of navigation work continued to expand until about 1914,
the Corps of Engineers inproved alnost every river and harbor on
the East Coast that was expected to provide commercial benefits
justifying the cost. Wrk then sharply declined for a decade-
and-a-hal f and centered mainly on waterways of major comercial
inportance. In the 1930s public works spending and |arger
regul ar appropriations, which nearly doubled navigation work on
the East Coast, restored a broader program Interrupted by
Wrld War 11 and the Korean \r, river and harbor inprovenent on
the eastern seaboard resuned on a significant scale in 1956 and
then gradually dimnished. 1In 1980 the Corps of Engineers did
not initiate a single new navigation project from Miine to
Florida. By this time, however, they had deepened mgjor
Atlantic ports to 35 to 45 feet to accommodate deep-draft oil
tankers and other large vessels. They had also inproved
nunmerous smaller ports inportant to the coastwi se trade and
harbors inportant to fishing fleets and recreational craft.

The Atlantic Intracoastal Waterway, conceived by Al bert
Gallatin in 1808, was not essentially conpleted until the
1930s. It is a hybrid creation conprised of two widely
separated ship canals north of Norfolk, Virginia, and a string
of barge canals south of that port. Although Gallatin and other
advocates had in mnd the advantages of a through route, the
wat erway came into being through a series of local projects
devel oped in expectation of local benefits. Long-distance
shipments along the seaboard are cheaper and quicker by large
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coastw se vessels than by vessels suited to the restricted
channel s south of Norfolk. Commerce through the ship canals
consists nostly of coastwise and foreign traffic en route to
northern and Mddle Atlantic ports. Comerce south of Norfolk
is entirely domestic and nostly short haul, tributary to the
nearest commercial centers and seaports. Although not a

t horoughfare over which the goods of the North and South are
exchanged, as envisioned by early planners, the waterway
neverthel ess carries large amounts of freight and is heavily
used by recreational vessels.
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1524 -

1525 -

1527 -

1579 -

1584 -

1585 -

1588 -

H STORI CAL  CHRONOLOGY OF ATLANTIC COAST WATERWAYS

G ovanni da Verrazano, a Florentine mariner seeking the
Nort hwest Passage for the king of France, was the first
navi gator of whom we have definite record to coast the
Atlantic seaboard from the Carolinas to New oundland. He
put into New York Bay and Narragansett Bay.

Estevan Gomez, a Portuguese in Spanish service out to find
the passage, discovered a nunber of rivers and bays from
Cape Breton to Cape Cod, including the Penobscot River,
which he followed to the head of navigation at the site of
Bangor. He may have sailed as far south as Florida, but
the record is not clear.

Wi le Gomez was sailing south for the Spanish king, Lucas
Vasquez de Ayllon sailed north from the Spanish colony of
Santo Domingo with a flotilla of five ships to find the
passage and establish a colony. H's colony, apparently

| ocated on the Cape Fear River, was decimated by fever
and a difficult winter, and only a remant of his
expedition made it back to Santo Dom ngo.

John Rut, sailing for England to find the passage,
searched the coasts of Cape Breton Island in Nova Scoti a,
and New England. He continued to the \West Indies, but
whet her he explored nmore of the coast is not known.

Simon Ferdinand and John Wl ker, sent by Sir Hunphrey
Glbert to find a site for a colony, explored Penobscot
Bay and possibly Narragansett Bay in 1579-1580.

Simon Ferdinand, Philip Amadas, Arthur Barlowe, and Sir
Richard Genville, enployed in 1584-1585 to establish a
settlement for Sir Walter Raleigh (the ill-fated Roanoke
Colony), found inlets through the Carolina banks, explored
Pamico and Al benmarle sounds, and ascended several rivers
flowing into them Ferdinand also appears to have put
into Chesapeake Bay, claimng to have been there before
with Spanish mariners.

Settlers from the Roanoke Colony, rounding Cape Henry in
a small boat, explored the southern shore of Chesapeake
Bay, Hanpton Roads, and the |ower estuary of the York

Ri ver.

Vicente Conzales, sent to reconnoiter the Roanoke Col ony,
which Spain intended to destroy and replace with a Spanish
settlement, unknowi ngly sailed past the inlets to the

colony and on into Chesapeake Bay, which he explored to
its head.
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1602 -

1603 -

1604 -

1605 -

1607 -

1608 -

1609 -

Barthol omew CGosnol d, enployed by English merchants,

expl ored the New England coast from southern Mine to
Buzzards Bay. He named Cape Cod, Martha's Vineyard, and
the Elizabeth Islands, and established a tenporary post
on Cuttyhunk Island to barter with the Indians.

Martin Pring, on a simlar trading expedition for English
merchants, followed Gosnold' s course but put into
Massachusetts and Cape Cod bays, which Gosnold had sailed
by. For some five weeks he operated a trading post at a
good anchorage formerly identified as Plymouth Harbor but
now thought to be Provincetown Bay.

Samuel de Chanplain, searching for a site for a French
colony and for the Northwest Passage, made three voyages
between 1604 and 1606 on which he explored and charted
the coast from Cape Breton Island to southern
Massachusetts.  Mre systematic than his predecessors, he
navi gated the Penobscot River and the |ower reaches of
the Kennebec, entered the harbors of Eastport, Machi as,

G oucester, Boston, Plymouth, Barnstable, Nauset, and
Chatham and sailed through Vineyard Sound as far as
Wods Hol e.

George Waynmouth, who three years earlier had |ooked for
the Northwest Passage in icebound waters to the north,
came to the coast of Miine to find a colonial refuge for
English Catholics and fishing grounds for his nerchant
backers. He discovered Mnhegan Island and an anchorage
that he named St. George's Harbor.

Captain John Smth, under orders from the Virginia Conpany
to find a passage to the Pacific Ccean, went up the Janes
River and the tributary Chickahomny River looking for a

| ake at its source that Englishnmen believed lay just
beyond the Blue Ridge Muntains and fed rivers leading to
the Pacific.

Continuing to look for the passage to the Pacific as well
as for sites for new settlements, Smth explored nunerous
bays and creeks in Chesapeake Bay and ascended the

Potomac, Patapsco, Sassafras, Patuxent, and Rappahannock
rivers.

Henry Hudson, seeking the passage to the Oient for the
Dutch East India Company, and using maps sent by John
Smith, entered New York Harbor and followed the Hudson
River to the head of navigation above Al bany. He opened
the way for the Dutch fur trade and the settlenent of New
Net her | and.
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1614 -

1662 -

1686 -

1716 -

1762 -

1763 -

1770 -

1773 -

Captain Adriaen Block, sailing a small vessel built on
Manhattan Island, entered Long Island Sound through the
Hel | CGate and navigated the southern New England coast as
far as Massachusetts Bay. Discovering the Connecticut
River, he sailed to the head of navigation at Hartford.

Captain Cornelis Jacobsen My, another Dutch navigator,
charted Delaware Bay and bestowed his nanmes on the
Del awar e capes.

Captain John Smith nmeticul ously explored the shores and
wat erways of New England (which owes its name to him
from Penobscot Bay to Cape Cod. Hi's Description of New
Engl and, published in 1616, contained the nopst accurate
maps and descriptions made up to that time.

The Dutch at New Amsterdam built a small breakwater to
protect ships fromice floating from the Hudson River.
Few other references to harbor inprovenent during the
colonial period are readily found.

An early local effort at river inprovement was the
deepening of the Connecticut River channel between
Hartford and Wethersfield through the conbined efforts of
t he adjoi ning towns.

Providing aids to navigation was more necessary and common
during the colonial period than was harbor inprovement.

In 1716 the first American |ighthouse began operation at
the entrance to Boston Harbor.

A lottery was organized in New York to raise funds for
erecting a |ighthouse on Sandy Hook.

The colonial assembly of New York authorized the
appointment of a naster and three or nore wardens for the

port of New York to conmssion pilots, repair buoys, and
mai ntai n |ighthouses.

Ctizens of Pennsylvania and New Jersey appointed

conmi ssioners to inmprove navigation on the Delaware River
between Trenton and Easton. The next year the Pennsyl -
vania and New Jersey assenmblies granted the comm ssioners
| egal status. Funding, however, continued to be by
subscri ption.

New Jersey residents raised 3,000 pounds by lottery to
clear and deepen the channel of Elizabeth-Town Creek so

that boats mght be brought to a landing in the center of
the town.
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1774 -

1775

1784

1785

1789

1790

The first recorded harbor dredging on the Atlantic coast
was the deepening of ship berths at Philadelphia by a
hor se- powered grab dredge.

The Anerican Revolution revealed the isolation of the
colonies from one another and the difficulties of moving
goods along the seaboard when the ship traffic was
interrupted. The Revolution also saw nmore western
mgration. Both devel opnents created incentives for
better transportation facilities.

One of the earliest attenpts at harbor inprovement was
dredging in Baltimore Harbor with a Dutch-type mud mll
that raised spoil wth Iong-handl ed scoops operated by
man-powered treadmlls. Some form of dredging is also
said to have been attenpted in the Thames R ver of
Connecticut in 1785, in the Hudson River between Al bany
and Troy in 1799, and in the Delaware River at New Castle
in 1803.

The state of Pennsylvania constructed tinber piers in the
Del aware River at Mrcus Hook to provide ships a refuge
fromdrifting ice. This was the first of a nunber of
“ice harbors’* built in the Delaware River.

The Potomac Canal Company was organized, with Ceorge
Washington as president, to open the Potomac River to
navigation as far as Cumberland, Maryland, from where it
woul d connect by road to the Chio River. Essentially a
river inprovement concern, the conpany undertook canal
construction only to bypass falls. The canals, however,
absorbed so nuch of its resources that the conpany made
only mnor inprovements in the river.

The Janes River Company was chartered to inprove
navigation on the James River and to link it by turnpike
to the Kanawha River, a tributary of the Chio. This
enterprise also owed its conception to Washington.

The First Congress of the United States directed that all
expenses for the maintenance and repair of |ighthouses,
beacons, buoys, and public piers should be paid for from
the Treasury of the United States and that all contracts
for work be made by the Secretary of the Treasury with
the approval of the President. The Treasury assuned
control from local authorities of the 12 I|ighthouses
operating on the Atlantic coast.

Beginning in 1790 several states made harbor inprovenents

under federal enabling acts. Georgia was pernmitted to
|l evy tonnage duties to pay for work at Savannah Harbor;
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1792 -

Maryland to inprove Baltinore harbor; Rhode Island to
dredge Providence Harbor; and Pennsylvania to construct
ice harbors in the Delaware River.

A stock conpany began construction of a canal around the
falls on the Susquehanna River near Colunbia, Pennsyl-
vania, and inproved navigation through rapids for about
17 mles below Colunbia, allowng flatboats to bring
produce from interior Pennsylvania and New York to
Chesapeake Bay. The project was conpleted in 1798.

- Work began on a canal to surnmount falls on the

1793 -

1796 -

1798 -

1800 -

Connecticut River at South Hadley, Mssachusetts, the
first in a series of canals bypassing falls that opened
flatboat navigation far into New Hanmpshire and Vernont.
The system was conpleted when the Enfield, or Wndsor
Locks, Canal opened in 1829.

Construction began on the Dismal Swanp Canal to connect
Al bemarl e Sound, North Carolina, with the Chesapeake Bay
at Norfolk. Inexperience, inefficiency, and a paucity of
funds retarded progress until federal engineering

assi stance and stock subscriptions totaling $200,000

hel ped transform a nuddy ditch into a viable waterway
opened in 1828.

A canal to circunvent falls in the Merrimck River was
constructed at the future site of Lowell, Massachusetts--
Americafs first textile city. By 1814 conpanies
affiliated with the Mddl esex Canal Conpany had
constructed six systenms of |locks and canals at falls and
rapids farther up the river. The project opened barge
traffic to Concord, New Hanpshire.

Congress approved the incorporation of a conpany by
Massachusetts that would construct a pier at the nouth of
the Kemebunk River in Miine to protect the channel.

The Union Company inproved sloop navigation on the
Connecticut River below Hartford by maintaining the
channel through shoals. Like the conpanies that

constructed canals around river falls, the Union Conpany
was authorized to collect tolls.

- The Santee and Cooper Canal, begun in 1792, opened water

transportation from the interior of South Carolina via the
Santee River system and the Cooper River to Charleston.
Twenty-two mles long, it was the first mjor canal con-
structed in the United States. It never becanme profit-
able. Railroad conpetition ultimately forced its
abandonment in 1858.
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1802 - Under the 1789 provision relating to navigation safety,
Congress appropriated $30,000 for the Treasury to erect
and maintain piers in the Delaware River. Accordingly,
piers were constructed at New Castle, Delaware, to provide
a harbor of refuge from floating ice.

1803 - The Mddlesex Canal of Mssachusetts, started in 1793,
was conpleted. It permtted the trade of the Merrimack
Valley to flow to Boston. Running 27 nmiles and passing
through eight aqueducts and 20 |ocks, the canal
represented the greatest feat of canal construction in
Anerica before the Erie. The Mddlesex Canal was never
profitable and succunbed to railroad conpletion in 1853.

1808 - Albert Gallatin, the US. Secretary of the Treasury,
submtted a conprehensive plan to bind the new nation
together with a government-sponsored system of roads and
canals. He proposed the construction of an inland water-
way along the Atlantic coast from Boston, Mssachusetts,
to St. Marys, CGeorgia. The principal work would be the
construction of four canals, which he estimated would
cost $3 mllion. He thought that his whole program coul d
be conmpleted in ten years.

1812 - The state of North Carolina chartered the Roanoke

Navi gation Conmpany. The conpany constructed a canal
around the falls of the Roanoke River at Weldon.

1815 - President Madison urged upon Congress the construction of
roads and canals and suggested a constitutional amendnment
to invest the federal government with that authority.

- South Carolina and Georgia, each faced with conpetition
after 1815 from western producers of cotton, |aunched
anbitious programs for inmproving their waterways to |essen
the cost of nmarketing crops. Both progranms were poorly
adm nistered, and the shallow, swft, shoal-infested
streans of the Piedmont never succumbed to the designs of
the planners.

1816 - On Novenber 16 Congress established the Board of Engineers
for Fortifications, consisting of three Corps of Engineers
officers and one naval officer, to choose sites and plan
fortifications. The board and the Topographical Engineers
gradual |y became involved in surveys relating to internal
| mprovenents.

- The state of Virginia created a Fund for Internal
| nprovenent, to be administered by a Board of Public
Wrks, through which navigation projects and the con-

struction of roads, bridges, and railroads were carried
out until the Cvil War.
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1817 -

1818 -

1819 -

1820 -

1822 -

1823 -

New York state began to construct the Erie Canal.

A bill sponsored by Representative John C. Calhoun for
federal funding of internal inprovements squeaked through
Congress, but President Madison, still believing in the
need for a constitutional amendnent, vetoed it.

Pennsyl vania authorized the operators of the Lehigh coal
mnes to inprove navigation on the Lehigh River in order
to nove their anthracite down the Lehigh and Del aware
rivers to Philadel phia.

On January 7 Secretary of War John C. Calhoun subnmtted a
plan, much like Gallatin's, for a national system of roads
and canals. He enphasized the benefits for national
defense and reconmended the extensive use of Arny
Engineers in making surveys and plans. In hopes of
attracting trade and developing a mjor seaport, North
Carolina established a Board for Internal |nprovements.

The Treasury Department constructed piers at the nouth of
the Kennebunk River in Mine to inprove the channel.

On May 7 Congress authorized the Treasury to construct a
breakwater at the Isle of Shoals lying off Portsmouth,
New Hampshire, and to erect piers at Cape Henlopen at the
entrance to Delaware Bay to form a harbor of refuge.

President Mnroe adopted the constitutional position that
Congress could appropriate funds for internal inprovements
of national benefit if control of the inprovenent
conpanies remained with the states. He also recomended
that Army Engineers survey the routes for several canals
to be built by private conpanies.

- The Corps of Engineers was called upon to plan the

1824 -

i nprovenent of the harbor of Presque Isle, Pennsylvania,
on Lake Erie and to design the piers at Cape Henl open
that Congress had directed the Treasury to construct.

On April 30 Congress passed the General Survey Act
authorizing the President to employ Arny and civil
engineers to make surveys, plans, and estimates for roads
and canals of national inmportance. President Monroe
established the Board of Engineers for Internal

| nprovenents to administer the act.

On May 24 Congress appropriated $75,000 for navigation
i nprovenents on the Mssissippi and Chio rivers.
President Mnroe assigned this work to the Corps of
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1825 -

Engineers, thus initiating the Corps' role in carrying
out as well as planning waterway devel opment. Two days

| ater Congress voted further appropriations for inproving
the harbor of Presque Isle and for repairing Plymouth
Beach, Massachusetts, which sheltered the town's harbor.

The Schuylkill Navigation, opened to traffic in 1825, and
the Union Canal, opened in 1827, was a waterway system
designed to bring to Philadelphia the trade of interior
Pennsyl vania and southwestern New York via the
Susquehanna River and its tributaries.

- The Erie Canal was conpleted. The longest canal in the

1826 -

1827 -

1828 -

United States and the largest construction job yet
undertaken in America, it funneled much of the comerce
of the West to New York City. Even before its conpletion,
sections opened to traffic as early as 1819 had phenonenal
success and inspired a canal-building mania in the United
States.

On May 20 Congress approved the first omibus rivers and
harbors act providing for nmore than 20 works and surveys.
Congress passed simlar bills annually thereafter through
1838. Fifty works of inprovenent were carried out along
the Atlantic seaboard.

The Cunberland and Oxford Canal in Mine was conpleted.
Connecting Sebago Lake with Casco Bay, the canal remained

an inportant outlet for the products of southeastern Mine
into the 1870s.

The Blackstone Canal, |inking Wrcester, Mssachusetts,
to Providence, Rhode Island, opened. A boon to the
devel opment of the area during its brief existence, it
succunbed in 1847 to railroad conpetition.

The Del aware and Hudson Canal, the northernmost of the
“anthracite canals,” opened to carry coal to New York and
New England markets. The canal extended from Honesdal e,
Pennsyl vania, to the Hudson River at Rondout.

The Chesapeake and Chio Canal Conpany was organized to
construct a canal up the Potomac River Valley from
Georgetown to Cunberland, Mryland. The canal did not
reach Cumberland until 1850 and never achieved the goal
of crossing the Appalachian divide with 264 |ocks and a
four-mle tunnel. The canal did carry considerable
tonnage and continued to be used into the twentieth
century. A ways suffering from railroad conpetition, it
never became a profitable enterprise.
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1829 -

1831 -

1832 -

1834 -

The Dismal Swanp Canal between Chesapeake Bay and

Al bemarl e Sound was the first of the four canals of
Gallatin's proposed inland waterway to be conpleted.
Already 15 years under construction by a private conpany
when Gallatin issued his report, it became a viable
enterprise only after receiving federal financial and
engi neering assistance in 1826.

The Chesapeake and Del aware Canal, connecting the
Chesapeake Bay with the Delaware River, was the second of
Gallatin's proposed chain of canals to open. It was
constructed by a private corporation, which after a
failing start in 1804-1805, resuned work in 1823. The
conpany received engineering assistance from the Corps of
Engineers in 1823 and federal financial assistance,
through the purchase of conpany stock, in 1825 and 1829.
The Chesapeake and Del aware reduced the distance of water
transportation from Philadel phia to Baltinore by nore
than 300 miles and became a mjor carrier of the nation's
wat er borne commer ce.

The Lehigh Canal opened to barge Pennsylvania anthracite
fromfields at Wite Haven to the Del aware River at
East on.

The Mrris Canal, connecting Newark Bay with the Delaware
River at Easton, opened to transport anthracite to New
York Cty and to stimulate agriculture and industry in
northern New Jersey. The canal enployed 23 *'inclined

pl anes,” or cable railways, to transport barges over an
el evation of 914 feet. Although it could not handle
boats of nore than 25 tons, the canal did a considerable
busi ness and contributed materially to the econonic

devel opment of the area.

Pennsyl vania conpleted construction of the Delaware
Division Canal, an anthracite canal connecting with the
Lehigh Canal at Easton. The canal paralleled the Del avare
River south to Bristol. From there barges could navigate
the river to Philadel phia.

The Pennsylvania Main Line Canal, connecting Philadel phia
with Pittsburgh on the Ghio River, opened to conpete with
the Erie Canal for western commerce. From Phil adel phia
to Colunbia on the Susquehanna River, the transportation
was by rail, as was a 36-mle crossing of the crest of
the nmountains by the Allegheny Portage Railroad. The
Main Line did a considerable volume of business, but its
construction and operation, together with a system of
branch canals, virtually bankrupted the state before the
canal and its branches were sold in the 1850s.
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1835 -

1838 -

1840 -

The Janes River Conpany was reorganized as the James
River and Kanawha Conpany. Mking the last attenpt to
connect the Atlantic to the West by canal, the conpany
constructed a waterway nearly 200 mles up the Janes
River Valley from Richnond to Covington. The conpany
suspended work in 1856 for lack of funds and abandoned
plans to pierce the Appalachian divide with a tunnel.
Despite railroad conpetition the canal did a substantial
busi ness, but it never recovered financially from high
construction costs.

The New Haven and Northanpton Canal, built to divert the

commerce of the Connecticut River Valley from Hartford to
New Haven, opened.

Poorly constructed and constantly beset by difficulties,
It was abandoned in 1847.

The Delaware and Raritan Canal, another anthracite canal,
opened from Bordentown on the Delaware River to the
Raritan River connecting with New York harbor. It was
the third of Gallatin's proposed canals to be conpleted.

For a few years it carried greater tonnage than did the
Erie.

Congress in effect repealed the Ceneral Survey Act of
1824 Dby enacting legislation prohibiting the enployment
of Arny Engineers by private conpanies.

Local and sectional rivalries, constitutional objections,
partisan politics, and the Depression beginning in 1837
conbined to signal an end to the annual rivers and
harbors acts of the past dozen years. Projects carried
out along the Atlantic seaboard included preserving
natural harbor breakwaters by firmng beaches and

buil ding seawalls, constructing artificial breakwaters
and ice-breaker piers, dredging rivers and harbors, and
erecting contraction works to deepen channels by the scour
of concentrated water currents. Except for a limted
measure in 1844 providing for works in the interior,
there was not another general rivers and harbors act
until 1852. Some appropriations continued to be nade,
but those for the East Coast were limted to a few mnor
projects justified by mlitary requirenents.

The Susquehanna and Tidewater Canal opened to circunvent
rapids and falls extending some 40 mles up the Susque-
hanna River from the Chesapeake Bay. The canal
represented Baltinore's bid to capture trade from
Phi | adel phia. Traffic, which soon becane heavy, flowed
not only to Baltinore but also to Philadel phia by way of
the Chesapeake and Del aware Canal.
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1852 -

1856 -

1860 -

1863 -

1864 -

1866 -

1867 -

On August 30 Congress appropriated in excess of $2 mllion
for more than 100 works and surveys, 46 of which were on
the East Coast. Thereafter, until the close of the GCvil
War, Congress voted appropriations for only seven inprove-
ments; four in the Mddle Wst and three in the East.

The first national platform of the Republican Party
included a declaration that appropriations by Congress
for river and harbor inprovenents were constitutional and
justified by the obligation of the government to protect
the lives and property of its citizens.

Construction began on the Al bemarle and Chesapeake Canal,
which opened to traffic three years later.

The tonnage of Anmerican ships engaged in all enploynents
had increased from 1.2 mllion tons in 1830 to 5.4 mllion
tons. The annual tonnage of Anerican vessels entering
and clearing American ports had increased between five
and six times. The size of ships had also greatly
increased. In 1830 a ship exceeding 400 tons was very

| arge; by 1860 many vessels displaced 1,500 or nore

tons. These devel opnents made the |arge-scale renewal of
river and harbor work inperative.

A waterways convention called by 94 nenbers of Congress
brought 2,000 delegates to Chicago to demand inprovenents
on the Erie Canal and other waterways. Such conventions,
beginning as early as 1845, added to the pressures for a
broad federal program of river and harbor inprovenent.

On June 28 Congress authorized the Secretary of War to

expend $350,000 to repair harbors on the seaboard and the
G eat Lakes.

On June 23 Congress appropriated nearly $3.7 mllion for
navi gation inprovenents throughout the country. The
devel opment of waterways continued to expand until about
1914, during which tinme more than 500 rivers and harbors
were inproved on the East Coast. Wrk at nmmjor harbors
in this period often raced with growi ng vol umes of
conmerce and increasing size of ships.

On March 2 Congress authorized the first project to
inprove the main ship channel at Boston Harbor. This and
several nore projects through 1902 gradually enlarged the
channel from 18 feet deep and 100 feet wide to 35 feet
deep and between 1,200 and 1,500 feet w de.
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1870 -

1871 -

1873 -

1876 -

1878 -

1883 -

1885 -

Wrk begun at Providence River and Harbor in 1852 was
renewed.  Under nine project nodifications through 1910,
the channel from Providence into Narragansett Bay, which
originally had a controlling depth of 4.5 feet, was
expanded to a 30-foot depth and 600-foot width.

Between 1870 and 1912 nore than a hal f-dozen projects
gradual |y increased the governing |owwater depth of the
Cape Fear River leading to the port of WImngton, North
Carolina, from 7.5 feet to 26 feet.

The Rivers and Harbors Act of Mrch 3 resuned inprovement
of the Patapsco River channel to Baltinore harbor begun
in 1853. Successive projects until 1905 increased the
channel depth from 17 to 35 feet.

A National Comnercial Convention neeting in Baltinore

| aunched a novement for the construction of a ship canal,
which it hoped would be built by the United States
governnent, between the Chesapeake and Delaware bays. As
a result of entreaties by the canal’s advocates,

the Corps of Engineers between 1878 and 1883 made surveys

of six alternative ship canal routes across the Del marva
Peni nsul a.

Projects adopted from 1873 to 1910 increased the channel
depth of the Savannah River to the port of Savannah from
7 feet at mean low water to 26 feet.

Congress adopted the first project for the inprovenent of
Norfol k Harbor. Further authorizations through 1910
provided for the gradual development of a 35-foot main

channel from Hanpton Roads to beyond the Norfol k Navy
Yard on the South Branch of the Elizabeth River.

On June 18 Congress authorized the first in a series of
projects running to 1910 that deepened the entrance
channel to Charleston Harbor from 12 to 28 feet.

The Florida Coast Line Canal & Transportation Conpany
began construction of the Florida East Coast Carol by
dredging waterways paralleling the coast and connecting
themwith canals. The work was conpleted in 1912.

The first systematic and permanent inprovenent of the
Del aware River to Philadel phia began with a Corps study
in 1885. Between then and 1910, several projects

increased the controlling depth of the channel from 17 to
35 feet.
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1886 -

1892 -

1894 -

1907 -

1909 -

The Rivers and Harbors Act of August 5 authorized the
Corps to begin inprovement of New York Harbor. Al though
the entrance channel had a controlling depth of 24 feet,
by the 1880s |arge ships could come in only on flood
tides. The channel was deepened to 30 feet, and then by
a project adopted in 1899, to 40 feet.

The Lake Drummond Canal and Water Conpany purchased the
Dismal Swanp Canal, which had been deteriorating since
the Civil War. Thoroughly reconstructed by its new
owners, the canal regained the major share of commerce
passing between Al bemarle Sound and Norfolk. The canal
prospered until 1912, when the United States began con-
struction of an inland waterway between Norfolk and
Beaufort Inlet by way of the A bemarle and Chesapeake
Canal .

A special commssion authorized by Congress and chaired
by Chief of Engineers Thomas L. Casey reconmended t hat
the United States purchase the Chesapeake and Del aware
Canal and convert it to a sea-level ship canal.

Prompted by the inadequacy of the Delaware and Raritan
Canal to neet modern shipping requirenments, the city of
Phi | adel phia comm ssioned a study of other routes across
New Jersey for the construction of a ship canal. The
comm ssion recomended a route cutting nore directly
across the state south of the existing canal, but no
action was taken.

The Atlantic Deeper Waterways Association was organized
in Philadelphia to lobby for the construction of an
inland waterway from Boston to Key West.

A special comm ssion appointed in 1906 to determine the
cost and advantages of converting the Chesapeake and

Del aware Canal into a ship canal reported that the
reconstructed canal would be the most inportant link in
the proposed intracoastal waterway and a val uable benefit.

In the Rivers and Harbors Act of March 3, Congress
authorized the first conplete surveys for an intracoastal
waterway along the Atlantic coast.

A syndicate formed by August Belnont, a New York

i nvest nent banker, began construction of the Cape Cod
Canal.  When conpleted in 1914, the canal forged the

final link in Secretary Gllatin's projected chain of

canals, but it did not follow the inland route that he
had proposed.
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1912 -

1913 -

1917 -

1919 -

1920 -

1925 -

Reporting on the intracoastal waterway survey from Boston
to Beaufort, the Corps of Engineers recommended the
purchase of the Chesapeake and Delaware Canal and its
conversion into a ship canal. The Corps also recommended
construction of a 12-foot-deep waterway between Norfolk
and Beaufort along the route of the Al bemarle and
Chesapeake Canal .

On February 17 Congress authorized the purchase of the
Al bemarl e and Chesapeake Canal for $500,000, and the
construction of a waterway 12 feet deep and at |east 90
feet wide from Norfolk to Beaufort Inlet. Construction
was conpleted in 1932,

The Corps of Engineers subnmitted a survey report on the
Beaufort, North Carolina, to Key West, Florida, section
of the proposed intracoastal waterway. The report

reveal ed serious differences of opinion anong the special
board conducting the survey, the Chief of Engineers, and
the Board of Engineers for Rivers and Harbors as to what
action should be taken, and no projects resulted fromit.

Congress adopted the project, “Waterway between Beaufort,
S.C., and St. Johns River, Fla. ," which provided for a
channel seven feet deep. The project consolidated three
projects adopted earlier. Al work called for was
conpleted in 1932,

The project, "Beaufort to Jacksonville, N C," providing
for a channel three feet deep, incorporated inprovenents
begun on the New River in 1836, between Beaufort and
Swansboro in 1886, and between Swansboro and the New
River in 1890.

The United States purchased the Chesapeake and Del aware
Canal for $2.5 mllion. Bills to accomplish this had
repeatedly been introduced in Congress since 1907.

The annual reports of the Chief of Engineers from 1920 to
1930 noted that under the current program inprovenent of
only the more inportant rivers and harbors was

contenpl ated. In accordance with this policy, from 1920,
to 1929, Congress authorized only 48 projects or

modi fications of existing projects for the Atlantic
seaboard.

Several projects for inproving specific localities in the
natural waterway between Charleston and Beaufort, South
Carolina, adopted between 1881 and 1902 were incorporated
into the single project, "Waterway from Charleston to
Beaufort, S.C.” Providing for a channel seven feet deep,
the project was conpleted in 1929.
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1927 -

1928 -

1929 -

1930 -

1932 -

Congress authorized the construction of the “Inland
Waterway, Beaufort to Cape Fear River, N.C.” Incorporat-
ing the earlier project that had established a 3-foot
channel between Beaufort and Jacksonville, North Carolina,
the projects provided for a channel 12 feet deep and not
less than 90 feet wide extending to the Cape Fear River.
The work was conpleted in 1932.

Congress authorized the construction of the “Intracoastal
Wat erway, Jacksonville to Mam, Fla.,” provided |ocal
interests acquired the necessary rights-of-way and the
Florida East Coast Canal, and transferred them cost free
to the United States. The state of Florida purchased and
conveyed the canal properties to the United States in
1929. The waterway, with channel dimensions 8 feet deep
and 100 feet wide, was conpleted in 1935.

The conversion of the Chesapeake and Del aware Canal into
a sea-level canal 12 feet deep and 90 feet w de at bottom
was conpleted. By 1932 cargo tonnage passing through the
waterway was nore than double the tonnage of 1920.

The United States acquired the Cape Cod Canal for $11.5
mllion. Haggling over price and opposition wthin
Congress had del ayed the purchase, which was first
authorized in 1917,

The United States purchased the Dismal Swanp Canal for
$500,000. In 1925 Congress had voted authorization to
acquire the canal as an adjunct to the inland waterway
from Norfolk to Beaufort Inlet. The canal is now used
primarily by recreational boaters.

Construction of the “Intracoastal Waterway from Cape Fear
River to Wnyah Bay, S.C.,” began. The project, which
provided for a channel 8 feet deep and 75 feet wi de, was
conpl eted in 1936.

Beginning in 1930 expenditures for navigation inprovenents
increased considerably and remained at a high level
throughout the decade. Public works and energency relief
prograns accounted in part for the increase. Gving
attention to both large and small waterways, Congress
authorized 265 projects for the Atlantic seaboard.

The Corps of Engineers recomrended the construction of a

waterway 10 feet deep and 90 feet w de between Wnyah Bay
and Charleston, South Carolina. Starting in 1900 several
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1933 -

separate projects had inproved the natural waterway
between these localities to a mninum depth of 4 feet.
The new project was included in the public works program
started in 1933, authorized by Congress in 1935, and
conpleted in 1936.

The reconstruction of the Cape Cod Canal began as an
energency relief measure by the Public Wrks Admnistra-
tion. In 1935 Congress authorized new project plans, and
by 1940 reconstruction was essentially conpleted. From a
narrow waterway that had failed to become a paying enter-
prise under private ownership, the canal was rebuilt into
a passage 32 feet deep and 480 feet wi de at bottom
Commerce currently averages about 12.5 nmillion tons
annual | y.

- The Delaware and Raritan Canal, after nore than a

1935 -

1937 -

1938 -

hal f-century of declining traffic, ceased operation. The
next year the Pennsylvania Railroad relinquished its
rights to the waterway to the state of New Jersey.

Congress authorized the construction of the “Intracoastal
Waterway, Mam to Key West, Fla.” The waterway, however,
was to extend only as far as Cross Bank in Florida Bay,
where it would connect with Key Largo and Plantation
Key. A Corps of Engineers report had concluded that the
construction of a seven-foot channel was justified only

to that point. The necessary dredging was acconplished
in 1938-1939.

Congress approved the enlargenent of the Chesapeake and
Del aware Canal to 27 feet deep and 250 feet wide at
bottom initiated with funds from the Energency Relief
Appropriations Act. The work was conpleted in 1938.
Cargo tonnage carried through the canal nearly quadrupled
bet ween 1935 and 1940.

Congress authorized increasing the channel dimensions of
the Intracoastal Waterway from the Cape Fear River to
Savannah to 12 feet deep and not less than 90 feet wide.
This action extended the dinensions that already existed
on the waterway from the Cape Fear River to Norfolk.
Wrk was conpleted in 1940.

On the request of carriers using the Intracoastal
Wt erway, Congress authorized the enlargement of the
channel between Savannah and the St. Johns River to 12

feet deep and 90 feet wide. The Corps conpleted the work
in 1941,
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1941 -

1942 -

1945 -

1947 -

1954 -

Wrld War |1 restricted river and harbor work to a m ninum
as projects not directly connected with defense and war
efforts were suspended. Only eight construction projects
on the East Coast were continued or initiated. Al were
to facilitate the novenment of naval or supply vessels.

Because of the submarine threat to Atlantic coast shipping
during World War 11, the Corps of Engineers, after years
of reporting adversely on the construction of a canal
across New Jersey to unite the Delaware River with New
York Bay as the Delaware and Raritan Canal had fornerly
done, finally endorsed the proposal. The Board of
Engineers for Rivers and Harbors recomended building a
14-foot-deep barge canal, while the Chief of Engineers
favored a 27-foot-deep ship canal. No action was taken,
and a canal across New Jersey continues to be the “Mssing
Link” in the Intracoastal Waterway.

The enlargement of the Intracoastal Waterway from
Jacksonville to Mam, Florida, to 12 feet deep and 125
feet wide was authorized. An economic study report of
1960 led to a reduction of the project depth to 10 feet
for the portion of the waterway between Fort Pierce and
Mam . Construction was conpleted in 1965.

On the basis of a Corps of Engineers review report
submtted in 1942, Congress authorized the conpletion of
the Intracoastal \Waterway to Key West with a seven-foot
channel. The work was never funded, and follow ng an
econom ¢ study report of 1963, it was placed in the

i nactive category.

The New Jersey Intracoastal Waterway, constructed by the
state between 1908 and 1918, was authorized as a federal
project with the channel to be deepened from6 to 12 feet.
The inprovenent was justified in part on the grounds that
the waterway, as an alternative to a canal across New
Jersey, was an essential part of the intracoastal route
from Boston to Mam. The project was soon deferred for
restudy, and construction has not been undertaken.

Legislation consolidated the six intracoastal waterway
projects from Norfolk to the St. Johns River into the
“Atlantic Intracoastal Waterway between Norfolk, Vs., and
St. Johns River, Fla.”

Congress authorized the enlargenment of the Chesapeake and
Del aware Canal to 35 feet deep and 450 feet wide. By

1970 the project was approximtely 87 percent conpleted.
Since then only mnor work has been carried out.
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1956 -

1958 -

1979 -

River and harbor work on the East Coast was resuned on a
sizable scale with 38 projects under construction

The nunmber of Atlantic seaboard navigation projects
started each year began gradually to decline until in
fiscal year 1980 none were started.

Between 1945 and 1979 nore than 250 inprovenment projects
were initiated on the Atlantic seaboard. The main
channel s of 26 major harbors were dredged to depths of 35
to 45 feet. Lesser commercial ports were inproved, as
were nany small harbors used prinmarily by fishing and
recreational fleets.
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