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MANAGEMENT SUMMARY
The perimeter of Ellis Island is defined by a granite-faced concrete seawall that rises from New
York Harbor’s water, forming a protective wall for the fill and cribwork that comprise the bulk of the
island’s acreage. The history of the seawall’s evolution is tied closely to the evolution of the island itself.
Sections of seawall were often constructed or replaced in conjunction with the expansion of the island’s
boundaries to accommodate its changing function, architecture, and spatial use.
Originally only 3.5 acres in size, Ellis Island was expanded three times between 1890 and 1906
using landfill contained by a wooden crib bulkhead. Between 1913 and 1920, the wooden bulkhead was
replaced around much of the island with the granite-faced concrete seawall that exists today, utilizing
different engineering solutions to accommodate the variable harbor bottom conditions and the existing
wooden crib infrastructure. The seawall, and the island, attained their present form in the years 19331934 when the masonry seawall was extended along the northwest side of the island complex, supporting
fill for an addition in the center of this side, and around the northeast corner and point of the island.
Within a decade of the masonry seawall’s completion, problems began to arise in the structure of
the essentially manmade island. Unfortunately, many of these were the same problems that the
replacement of the wood cribwork with masonry had been intended to solve. Fill material settled and
washed through gaps in the masonry construction, which caused sinkholes to develop in the land along
the inside perimeter of the wall. As the wall’s deterioration progressed to include mortar washout, stoneblock displacement, and concrete cracking, the loss of island fill accelerated and the wall destabilized
further. Although numerous maintenance campaigns and stopgap measures have been taken to address
these problems and halt the cycle of fill attrition and wall deterioration, structural problems with the
seawall and the fill it contains continue to this day. Current conditions potentially threaten the stability of
the Ferry Building, the integrity of the landscaping, and the safety of the visiting public.
This historic structure report (HSR) is intended to serve a planning document for the Ellis Island
Historic Seawall Rehabilitation, and as a resource for the long-term maintenance of the structure. The
seawall rehabilitation is a collaborative effort between the U.S. Army Corps of Engineers, New York
District (COE); the Denver Service Center (DSC) of the National Park Service (NPS); and the Statue of
Liberty National Monument/Ellis Island National Historic Site (STLI/ELIS). This HSR will provide the
Corps of Engineers (which has submitted the schematic design for the rehabilitation) and the park with a
developmental history and comprehensive description of the structure. Its objective is to aid in design,
rehabilitation, and maintenance decisions, so that the seawall’s unique structural problems can be
addressed while minimizing loss of historic material and alteration of the historic structure.
This HSR was undertaken as a project agreement between the Building Conservation Branch
(BCB) of the Northeast Cultural Resources Center (NCRC), the Statue of Liberty National Monument
and Ellis Island (STLI/ELIS), and the Denver Service Center (DSC). The report outlines the
developmental history of the seawall and documents the techniques, materials, and construction of each of
its phases. Although investigation was limited to nondestructive methods, consisting of archival research
and field observation of the COE’s test pits, the level of research that was undertaken can be classified as
“exhaustive” as defined by NPS DO-28.1 All extant primary and secondary sources of known relevance
1

Although mortar analysis was originally included in the project agreement for this report, it became apparent from
examining maintenance records and interviewing maintenance personnel that there was no known original mortar on
the earliest parts of the seawall, and that mortar analysis would thus be of very limited use. Additionally, as research
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were consulted, including some archival sources that have not been referenced in earlier Ellis Island
reports. (See Part I, “Introduction, Administrative Data.”)
Primary source material examined included construction drawings, specifications, contracts,
correspondence, and photographs. Most of this material was found in the National Archives and Records
Administration (NARA) repositories in Washington D.C. (NARA I); College Park, MD (NARA II); and
New York City (NARA NYC). Many of the drawings were found on a two-CD set containing images
culled from the NPS Technical Information Files at the DSC. The archival record for the seawall is fairly
complete, and provides a comprehensive picture of the seawall’s construction. The conformity of the
construction photographs and recent test-pit and diver data to the specifications of the original
construction documents suggests that the planning materials provide a fairly accurate picture of the
seawall “as built.”
Additional historical photographs, magazine articles, and newspaper clippings were examined in
the Statue of Liberty/Ellis Island Library, the New York Public Library, the Library of Congress, the New
York Historical Society, and the Museum of the City of New York.
Secondary sources consisted of NPS planning documents, including earlier historic structure
reports, a cultural landscape report, and several engineering reports. These documents are discussed in
Part I, “Introduction, Administrative Data.”

progressed it became clear that the main objectives of mortar analysis, including mortar composition and the wall’s
construction chronology, could be met using archival means.
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Figure A. Historical development of Ellis Island and its seawall.
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PART I.
INTRODUCTION

1

STATEMENT OF SIGNIFICANCE
The Ellis Island Seawall, constructed in phases between 1890 and 1934, forms the perimeter of
the entire island, protecting and retaining the landfill that comprises the majority of the island’s mass. As
such, the seawall serves a critical structural function for the landscape and buildings of Ellis Island. The
seawall is also an important historical feature of the island. As an integral part of the island’s
construction, its development represents the evolution and 20th- century expansion of the island itself.

ADMINISTRATIVE DATA
The Ellis Island Seawall surrounds the perimeter of Ellis Island, which is situated in New York
Harbor’s Upper Bay on the New Jersey side of the Hudson River. The island lies approximately one and
one-half miles southwest of Manhattan Island and three-quarters of a mile north of Liberty Island.
In the List of Classified Structures (LCS) for the Statue of Liberty NM, the seawall (IDLCS
40472, Structure Number HS44) is listed as 1. “Granite Seawall,” and 2. “Granite-Faced Sea Wall.” It is
classified as a “peripheral structure” of Ellis Island. Its proposed treatment is rehabilitation.
Until recently, the seawall was not recognized as an important element of the island’s cultural
landscape or historical development; mention of the structure is all but absent from early NPS planning
documents. Harlan Unrau’s 1981 Historic Structure Report, Ellis Island, Historical Data describes the
timber crib bulkheads of the 1890 through 1906 island extensions, but does not discuss any further
development of the seawall in his text. (Later seawall phases are vaguely labeled in his schematic
Historical Development plans of the island.) The 1984 Historic Structure Report, The Main Building by
the architectural firm Beyer Blinder Belle, which contains a historical landscape section, has no
discussion of the seawall.
Two recent NPS planning documents that do mention the seawall are Patrick Eleey et al.’s
Cultural Landscapes Inventory, Ellis Island (2000), and J. Tracy Stakley’s Cultural Landscape Report for
Ellis Island: Site History (2003). These reports were produced by the Olmsted Center for Landscape
Preservation, in Brookline, Massachusetts. The “Chronology” section of the cultural landscapes
inventory contains incomplete references to the seawall and incorrect dates for several of its entries. The
cultural landscape report provides an excellent if brief account of the seawall’s development in the
context of the historical evolution of Ellis Island’s landscape.
At several times in the history of the park, the NPS has contracted architectural or engineering
firms to produce reports that address repair and stabilization of the seawall. These are: Seawall
Rehabilitation and Walk Repair-Ellis Island by URS/ Madigan-Praeger (1976), Project Manual for
Docking Facilities and Seawall Repair, by Beyer Blinder Belle (1987), and most recently, Condition
Survey: Ellis Island Ferry Slip, by Mueser Rutledge Consulting Engineers (2000).
It should be noted that although the URS/ Madigan-Praeger report is a detailed study of the
seawall, with a careful condition survey, good conclusions, and a helpful concrete-analysis appendix
(reproduced here in Appendix F), there are a number of inaccuracies and omissions in the site plan and
detail drawings that describe the historical types of wall construction. The authors did not access a
portion of the original archival information that would have provided more accurate construction details
and dates.1
1

That URS/ Madigan-Praeger’s construction details were only partially correct was first noticed by the COE
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ARCHITECTURAL DESCRIPTION
The Ellis Island Seawall is a granite-faced concrete structure that surrounds the entire island. The
total linear footage of the seawall is more than 6,700 feet, or about a mile. The wall extends almost 10
feet (4.5 courses) above mean low water, with a slight batten around most of the island. The face of the
seawall is perpendicular to the plane of the water northwest of the ferry basin (in front of the ferry
building) and behind Islands Two and Three on the northwest side of the island (facing New Jersey). The
stone facing consists of rock-faced blocks of pale pink granite with a fine linear grain, laid in alternating
header and stretcher directions and capped with bush-hammered coping stones.
Around most of the island, the land’s grade is almost flush with the rear of the coping stones. In
these areas the coping stones have a bull-nosed (rounded) profile on their front face. Around the
southeast point and in the center of the northeast side, however, the seawall has three additional, thinner
courses on top that form a parapet wall extending several feet above grade. At the bottom of the parapet
wall, at grade level, periodic square openings through the stone (slightly higher than a course) allow for
drainage. The parapet coping stones are slightly peaked, with bronze strap cramps between each stone.
Along the north of the ferry basin, in front of the Main Building, squared backing logs are bolted
to the upper face of the seawall for protection of the wall and ferries during docking. Metal railings for
visitor protection are bolted to the top of the coping stones. Three concrete ramps have also been built
into this stretch of the seawall. Iron mooring bollards are bolted into the tops of the seawall along both
sides of the ferry basin. At the northwest corner of the island, wood backing logs and mooring piles
bolted into the seawall also allow for ferry docking.

engineers upon digging test pits along the southeast and southwest edges of Islands 2 and 3. Original drawings
found subsequently conformed to the test pit results rather than those proposed by the 1976 study.

4

A NOTE ON TERMINOLOGY AND SCOPE
The term “seawall” is used to denote a structure that both protects the land behind it from erosion
by wave action, and that retains this land from falling into the sea. It is often used interchangeably with
the term “bulkhead,” but as the U.S. Army Engineer Manual on the subject notes,
A bulkhead is primarily intended to retain or prevent sliding of the land, while
protecting the upland area against wave action is of secondary importance.
Seawalls, on the other hand, are more massive structures whose primary
importance is the interception of waves.2

Ellis Island has had two types of such constructions throughout its immigration and postimmigration history, a wooden crib begun in 1890 that fully surrounded the island by 1907, and a
masonry wall begun in 1913 that surrounded the island by 1934. Although the terms “seawall” and
“bulkhead” are defined independently of the material of construction (a seawall need not be masonry, nor
a bulkhead wood), in this report, the wooden crib construction will generally be referred to as a
“bulkhead” and the masonry one as a “seawall.” This is done both for clarity and following the lead of
the historical documents, while recognizing that the wood bulkhead had some of the protective
characteristics of a seawall and the masonry seawall the retentive qualities of a bulkhead. Both structures,
the earlier wooden one and the later masonry one, performed essentially the same function.
It should also be noted that although in this report the masonry seawall is stated to have
“replaced” the wooden crib bulkhead between the years 1913 and 1934, this was a replacement in
function only. In almost all cases, the wood crib below the water line remained intact and the masonry
seawall was built on top of it or front of it at varying distances, removing the old cribbing above the water
line only. For this reason, this HSR gives detailed descriptions of the construction of both the original
wooden crib bulkhead and the present granite-faced concrete seawall, discussing both as a developmental
continuum. The original wood cribbing is still in place around (and presumably under) most of the island,
below water and below grade, and as such must be considered a historically significant structure that may
be impacted when planning for the rehabilitation of the seawall.
To aid the reader, a glossary of relevant seawall-related terminology is provided in Part V.

2

U.S. Army Engineer Manual 1110-2-1614, Design of Coastal Revetments, Seawalls, and Bulkheads, April 30,
1985.
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PART II.
HISTORICAL DATA

7

PRIOR TO IMMIGRATION: BEFORE 1890
Ellis Island has a long pre-immigration history as a small islet used first for its natural resources
and later as a military fortification. It passed from Native American to colonial Dutch ownership in 1630,
to New York merchant Samuel Ellis in 1794, and then to the State of New York (which subsequently
ceded it to the federal government) in 1808. In the months preceding the War of 1812, the Department of
War expanded the existing defensive buildings at the southeast end of the island, upgrading an earthen
rampart to a masonry parapet with 13 embrasures. At this time, too, the island received its first seawall
structure, a low masonry wall that surrounded the island at its high water mark. This wall can be seen in
an 1813 plan and elevation of the island (fig. 1). The fortification was named Fort Gibson the following
year. Maps of the island from 1853, 1854, and 1864 explicitly label the south portion of the wall in front
of the parapet “seawall.”1
In early 1870, a wood crib seawall was built around much of the island along the inland high-tide
line where the low masonry wall of 1813 had been.2 A map from March 26, 1870, notes the “new sea
wall” along the island’s north and west sides (fig. 2). An 1890 plan, made shortly before the wall’s
demolition, reveals that it consisted of open cribs (fig. 3). Plank walks along the northeast and southwest
shorelines of the island were presumably also situated on or next to wood crib seawalls as well. The 1870
wood crib seawall was built in conjunction with a number of improvements that the Navy made to the
island, which by now was used exclusively as a gunpowder storage depot. Also in 1870, the hook-shaped
jetty on the south side of the island, shown on maps as early as 1800 and prominent on the 1813 plan (fig.
1), was expanded to accommodate railroad tracks leading to the magazines and two cranes at their end
(fig. 2).
These early seawalls, the low masonry one and later crib one, do not for the most part bear any
relationship to the cribbing and wall that surround the island today. The early seawalls were built on the
3.5 acres of the island’s original landmass, to protect the inner part of the island and its buildings from
tidal and wave erosion. With the exceptions of the jetty and two additional 1870 dock extensions, the
shape of Ellis Island essentially conformed to its natural contours for all of its pre-immigration history.
The history of the present seawall dates from the beginning of the island’s use as an immigration station
in 1890, when the artificial expansion and shaping of the land mass to accommodate the island’s new
function began.
One part of pre-immigration cribbing, however, does relate to later seawall construc- tion. The
1890 specifications for the island’s expansion direct that 163 feet of existing “old crib” be incorporated
into a new crib running along the south side of the island. The “old crib” likely dates from the 1870
expansion of the ca.-1800 jetty, which would have required new cribbing along its front to accommodate
the fill for its enlargement and the heavy cranes and railroad infrastructure placed upon it. The
incorporation of the existing crib is discussed subsequently.

1

Map of “Ellis’ Island,” 1854; Sheet 51, Drawer 38; Record Group (RG) 77; NARA II. Also “Map of Ellis’
Island,” August 1853; Dwg. 1, Red 460; RG 74; NARA II. Also Map of Ellis Island, Bureau of Ordinance, May 30,
1864; Dwg. 2, Red 460; RG 74; NARA II.
2

By 1870, the low masonry wall may have no longer existed; it is not shown on the 1864 map referenced above
or on one from 1866 (Dwg. 5, Red 460; RG 74; NARA II).

9

10
Figure 1. Details from drawing of fortifications in New York Harbor, 1813.

11
Figure 2. Plan of Ellis’ Island, March 26, 1870.

12
Figure 3. Map of Ellis Island, 1890.

FIRST IMMIGRATION STATION, 1890-1897
Beginning in 1855, immigrants arriving in New York Harbor were processed at Castle Garden at
the southern tip of Manhattan, a facility that was operated by the State of New York. In 1882,
immigration into the U.S. became federally centralized under the Department of the Treasury. The
increasing volume of immigration through the harbor, coupled with charges of mismanagement by the
State, caused Treasury Department representatives to seek a new isolated, federally controlled arrival
venue. After considering both Governors Island and Bedloe’s Island for this purpose, a temporary
congressional committee selected Ellis Island to house the new U.S. immigration depot in March 1890.
The following month, Congress appropriated $75,000 to build the facilities necessary to convert
Ellis Island into an immigration station. Although several of the extant military buildings on the island
would be rehabilitated for this purpose, most of the immigration facilities would be contained in newly
constructed buildings, including a large main building, that required the expansion of the island.
Congress made a second $75,000 appropriation for this purpose, and plans and specifications for crib
construction and filling around the all of the island except for the northeast side were put out to bid in
May 1890 (see Appendix A). The proposed crib dimensions can be seen in an 1890 map of the island
(fig. 3). The cribwork consisted of a main crib across the south side of the island, a portion of which
incorporated the existing crib from the face of the main jetty. The difference in construction between
these two phases of construction can be seen in the main crib below the central gable in figure 4.
Narrower cribs connected the east end of the main crib to the east shore of the island and enclosed the
entire west end of the island (fig. 3). A tongue crib, used for docking small boats, extended
perpendicularly from the east end of the main crib; this can be seen at the far right of figure 4.
Thomas Casey, a captain in the Army Corps of Engineers who had recently completed
construction supervision of both the Washington Monument and the U.S. Capitol Building, was brought
on detail to Ellis Island to oversee the work in July 1890.3 W.H. Beard was contracted in the same month
for dredging and for placing riprap in the cribs and dredged fill between the new cribwork and the original
shoreline.4 Warren Rosevelt was awarded a concurrent contract for constructing the cribs.5 A second
contract was let to Rosevelt in September 1891 for the construction of a crib breakwater parallel to the
main crib, forming a ferry basin along the southwest side of the island.6 When the Ellis Island Immigrant
Station was officially opened on January 1, 1892, the island’s original 3.5-acre size had been increased to
more than 6.5 acres.7 The island at this period can be seen in an 1892 photograph of the immigration
building, taken from the west and showing the outer face of the breakwater crib (fig. 5), and in a
photograph of the main immigration building from the same period, taken from the same orientation
inside the ferry basin (fig. 4).
3

J.H. Windrim, Supervising Architect, Treasury Department, to J.W. Marshall, Superintendent of Repairs, July
21, 1890; Box 601; Entry 8; RG 121; NARA II.
4

Thomas Casey, Captain, Corps of Engineers, to Supervising Architect, October 8, 1890; Box 441; Entry 25;
RG 121; NARA II.
5

Thomas Casey, Captain, Corps of Engineers, to Supervising Architect, October 8, 1890; Box 441; Entry 25;
RG 121; NARA II.
6

J.H. Windrim, Annual Report of the Supervising Architect to the Secretary of the Treasury for the Year Ending
September 30, 1891, United States Library of Congress, 1891.
7

J.H. Windrim, Supervising Architect, Treasury Department, to J.W. Marshall, Superintendent of Repairs, July
10, 1890; Box 601; Entry 8; RG 121; NARA II.
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Between 1895 and 1897, additional crib bulkheads and fill were added along the east and
northeast edges of the island, increasing the island by another 2.75 acres.8 A 1908 copy of an 1896
drawing shows the lines of the cribbing from this phase of construction (fig. 6). The cribbing around the
northeast side and southeast point of the newly expanded island would continue to function as a bulkhead
for the longest of any of the cribs constructed on the island: it was the last of the original cribbing to be
fronted with a masonry wall, in 1933-1934. The southeast bulkhead construction can be seen in an aerial
photograph from 1926, when it was 25 years old (fig. 20).
By 1897, a timber crib bulkhead surrounded the entire perimeter of the island, which had been
almost tripled in size from its original 3.5 acres.
On June 15, 1897, a fire broke out that consumed most of the structures on the island including
the timber-framed main immigration building. The wood cribbing was originally assumed to have
survived unharmed, and was not included in the reconstruction estimates; the “telegraphic report of the
disaster” filed with the Treasury Department by the Commissioner of Immigration, J.R. Senner, made no
mention of any bulkhead damage.9 This omission must have been an oversight; a report filed several
months later noted that the main crib was “bulged toward the basin and, for the greater part of the basin
front, has been much damaged by fire”; this assessment is confirmed by a fragmentary photograph (fig.
7).10

8

J.K. Taylor, Annual Report of the Supervising Architect to the Secretary of the Treasury for the Year Ending
September 30, 1897, United States Library of Congress, 1897.
9

Acting Supervising Architect to the Secretary of the Treasury, June 18, 1897; Box 604; Entry 8; Records of the
Public Building Service (RG 121); NARA II.
10

James Low, Chief, Technical Division, to the Supervising Architect, Treasury Department, November 4, 1897;
Box 442; Entry 26; RG 121; NARA II.
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15
Figure 4. Ellis Island, looking east from within the ferry basin, 1892-1897.

16
Figure 5. Ellis Island, looking east, 1892.

17
Figure 6. Plan of Ellis Island, 1906 copy of 1896 original.

18
Figure 7. Photograph of Ellis Island after fire, looking northwest, 1897.

SECOND IMMIGRATION STATION AND ISLAND TWO:
1897-1898

Almost immediately after the fire, plans were made to rebuild the immigration facility with a
new, fireproof design and to enlarge the island to accommodate the increasing immigrant traffic. On June
30, 1897, Congress made a special appropriation of $600,000 for these purposes, and in August the
Department of the Treasury announced an architectural competition for the improvements.11 The firm of
Boring and Tilton won with a proposal that included a monumental Beaux Arts-influenced main building,
a kitchen and laundry building, a powerhouse, and—on a second island to be built to the south of the ferry
slip—a hospital building. Alfred Brooks Fry, who had served as the Public Buildings Service’s Chief
Engineer and Superintendent of Repairs for the recently completed Post Office and Customs House
buildings in Manhattan, was appointed to oversee all work; he would remain in this position for almost 20
years.
In August 1897, Secretary of the Treasury Gage obtained approval for the new island from the
War Department, who still had jurisdiction over the surrounding waters.12 Fry subsequently prepared the
drawings and specifications for the new island, of which only a schematic plan exists today (fig. 8). The
specifications were put out to bid in January 1898, and the contract for the island’s construction was again
awarded to Warren Rosevelt, the lowest bidder. The contract included dredging, construction of the
cribwork, and placement and grading of the fill.
The main crib in front of the immigration building and the tongue crib at the east end of the main
crib were repaired around this time. A ca.-1897 plan of the island describes repairs to the tongue crib and
makes note of the “recently repaired crib” to its west.13 A different type of construction was used for the
repaired main crib facing than existed on the damaged 1890 crib face (figs. 9 and 10; compare to fig. 4).
The existing crib breakwater at the southwest side of the ferry basin, now over eight years old,
was incorporated into the structure of the island’s cribwork to form the northeast side of the hospital
island (fig. 11). The breakwater’s condition caused delays in construction when it began to bulge into the
basin during filling operations for the new island, requiring stabilization measures to be taken; these are
discussed in Part III, “Physical Evolution and Technical Details: Second Immigration Station (Island
Two): 1897-1898.”
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Various Correspondence; Folder 1069; Box 605, Entry 8; RG 121; NARA II.
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L. Gage, Secretary of the Treasury Department, to the Secretary of War, August 5, 1897; Folder 1069; Box
605; Entry 8; RG 121; NARA II.
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NPS Denver Service Center, Technical Information Center files, STLI 43960.0009 (plan) and 43960.0008
(details).
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The completion of Island Two in December 1898 added almost 3 acres of landfill to the site,
increasing the total size of Ellis Island to more than 12 acres.14 Construction began on the new hospital
building and surgeon’s house in 1900 and was completed the following year. This phase of the island
complex’s development can be seen in a panoramic photograph from 1902 (fig. 12). Closer views of the
island during this time can be seen in figures 9 and 10 (both showing 1897 repairs of the 1890 cribwork),
and figure 11 (showing the inner face of the 1891 breakwater incorporated into Island Two).
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J.K. Taylor, Supervising Architect, Treasury Department, to the Secretary of the Treasury, February 1, 1899;
Box 442; Entry 26; RG 85; NARA II.
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Figure 8. Layout plan for cribwork and landfill to create Island Two, August 26, 1897.

21

22
Figure 9. Ellis Island, main building and main crib wall, circa 1904-1910.

23
Figure 10. President Taft visiting Ellis Island, October 1910, showing west end of main crib, Island One.

24
Figure 11. Island Two from Island One, June 1901.

25
Figure 12. Halftone panorama of Ellis Island, 1902.

ISLAND THREE: 1902-1906
As immigration through Ellis Island steadily increased throughout the end of the 19th century, so
too did accusations of corruption and poor physical conditions at the immigration station. It was in this
climate that William Williams, a Wall Street lawyer with a background in government legal service, was
appointed Commissioner of Immigration by President Theodore Roosevelt in 1902. In response to the
prevailing criticism of the station, Williams immediately initiated a number of administrative changes,
and—seeking to improve the island’s conditions, capacity, and appearance—took a more active role than
his predecessors had in the physical development of Ellis Island. One of the first major initiatives he
proposed was the addition of a third island extension to house a contagious disease hospital. The new
hospital building on Island Two, which had opened in March 1902, had no contagious disease facilities,
and the overcrowded New York City Health Department, which had previously taken immigrant cases of
that type, terminated its contract with the immigration station in September of that year.15
Congress appropriated $150,000 for the construction of the island in 1903 (a $250,000
appropriation for the construction of the hospital itself would follow in 1905). Dredging began in June
1904, and after lengthy negotiations with New Jersey over the ownership of submerged lands around the
island, work on the island began in May 1905.16 Alfred Brooks Fry prepared plans and specifications for
the cribwork construction (figs. 24-25 and Appendix B), and the contract was awarded to the New Jersey
Dock and Bridge Company.17 The new island was 800 feet long by 250 feet wide, located 200 feet to the
southwest of Island Two. It was connected to Island Two by a gangway at the west end (fig. 13).
In March 1906, towards the end of the island construction contract, problems were encountered
during the filling of the cribs when the western rear crib began to move out of place. Alfred North Fry
thought that the displacement was fault of the contractors’ method and demanded that the crib be rebuilt
according to the original specifications. The contractors at first refused to comply, and then sued the state
to recoup the additional labor and material costs they incurred. The case was heard two years later; the
fact that the detailed archival record does not extend beyond the case’s filing suggests that the case was
decided in favor of the United States.18
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William Williams, Commissioner, to Secretary of the Treasury, December 11, 1902; File 51477/44; Box 36;
Entry 9; RG 85; NARA I.
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Correspondence surrounding the boundary dispute with New Jersey is contained in File 51447/44 Part 1; Box
36; Entry 9; RG 85; NARA I.
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“Contract, Bond, and Specification for the Construction of an Island and a Certain Gangway in New York
Harbor, Near Ellis Island,” April 19, 1905; File 51447/44 Part 2B; Box 36; Entry 9; RG 85; NARA I.
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Correspondence and documents relating to the conflict and the court case are located in File 51447/44 pt. 4;
Box 36; Entry 9; RG 85; NARA I.
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The completion of Island Three in 1906, containing 4.75 acres of landfill, increased the total size
of Ellis Island to almost 17 acres. Wooden cribbing contained the island’s fill and formed a bulkhead
around the entire island. A detail of the bulkhead can be seen in a 1907 photograph of the hospital’s
construction (fig. 14). An overall view of this stage of Ellis Island’s development (with the addition of
the hospital complex on Island Three, which was completed in 1909) can be seen in a Irving Underhill
photograph from 1912 (fig. 15).
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Figure 13. Layout plan for the creation of Island Three, July 2, 1903.

28

Figure 14. Island Three from the north, December 16, 1907.
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Figure 15. Ellis Island from the southeast, 1912.

PEAK IMMIGRATION PERIOD: 1907-1920’s

From 1907 through the mid-1920’s, a general increase in immigration and its support activity on
Ellis Island led to an intense period of facilities improvement, spearheaded by Commissioner of
Immigration William Williams. A new Baggage and Dormitory building and greenhouse were built on
Island One between 1908 and 1910, a large hospital extension was completed on Island Two in 1909, and
a contagious disease hospital complex on Island Three (and all of the island’s landscaping) was finished
the same year. Several additions to the Main Building accommodating dormitory, administrative, and
medical needs, as well as a large number of interior renovations, upgraded the facilities and reflected the
increased intake and expanded role of the immigration station.
It was in this context that Williams, in his 1910 funding request to Congress, asked for an initial
appropriation of $150,000 towards a projected budget of almost $800,000 for the replacement of the
wood crib seawall that surrounded the island with a “concrete sea wall faced with granite.”19 He stated
that the 2- to 15-year-old cribwork needed to be replaced sequentially over the next five to six years,
because “the life of cribwork is not over seven years,” and noted that all cribwork on Island One above
the water line, which included the oldest on the island, was already showing signs of decay.20
On March 4, 1911, Congress authorized the projected $787,170 expenditure, to be appropriated in
phases.21 Work on the seawall began in December of that year with a preliminary testing phase that
consisted of test-pile driving followed by hydraulic test borings and soundings around Island One to
ascertain the extent of the “marked variation in the character and depth to hard bottom.”22 The tests
confirmed the variability in topography surrounding the island, suggesting that “no uniform system of
construction [could] be adopted” for the entire island.23
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William Williams, Commissioner of Immigration to the Commissioner-General, July 1, 1910; File 558; Box
55640; RG 85; NARA I.
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See footnote 19.
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558; Box 55640; RG 85; NARA I.
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“Memorandum by Mr. Fry Concerning Construction of Proposed Sea Walls Around the Three Islands of the
U.S. Immigrant Station at Ellis Island,” June 4, 1912; File 558; Box 55640; RG 85; NARA I.
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Contract 1: North Wall along Ferry Basin, 1913-1914

The test borings confirmed that the depth of dredging required to accommodate ferry traffic in the
slip would undermine a new seawall in this area if it were built on top of the original cribwork, as Albert
North Fry had originally predicted. The new ferry basin seawall would instead be built in front of the
cribwork, on precast concrete foundations placed in a deep trench dredged to rock bottom. The contract
for dredging in front of the cribbing along the north side of the ferry slip was awarded to the Taylor
Dredging Company, the same contractors that had made the test borings.24
Fry prepared the drawings and specifications for the first contract (fig. 29 and Appendix C),
which covered the construction of the seawall from the northwest corner of the ferry basin to the edge of
the projecting tongue crib at the northeast corner. The specifications were put out to bid in January 1913,
and the contract was awarded the following month to the Phoenix Construction Company. The
construction of this section of seawall is depicted in figure 16. After the work began, additional
appropriations were made for the removal of the tongue crib at the southeast corner of the ferry basin, the
extension of the seawall beyond this point, the removal of the upper portion of the old cribwork, and the
filling and leveling of the 12-foot-wide gap between the old timber and new masonry walls.25 After
several delays, first for the changes in scope and then because freezing conditions in the winter of 1913
had led to mortar failure, the seawall along the north side of the ferry basin was completed in July 1914.

Contract 2: South Wall along Ferry Basin, 1915-1917

Before the first contract was completed, Albert North Fry requested that funding be appropriated
to continue the masonry seawall construction along the south edge of the ferry basin. The old breakwater
cribwork along this side, dating from the first island extension in 1891, was now almost 25 years old and
had “very recently shown signs of distortion, due to soil washing out from beneath.”26 Congress
appropriated $150,000 for this second contract on August 1, 1914, shortly after the completion of
Contract 1.27 Fry prepared the drawings and specifications for the contract (figs. 30-31 and Appendix C).
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“Contract and Bond for Dredging Seawall Preliminary to building new Seawall,” July 23, 1912; File 558; Box
55640; RG 85; NARA I.
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William Williams, Commissioner of Immigration, to Commissioner General of Immigration, April 1, 1913;
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Work got underway on this section of the seawall in August 1912, when a specification was put
out for the stabilization of the easternmost 200 feet of the old cribwork.28 Problematic since its
incorporation into Island Two’s construction in 1899, this part of the old breakwater had slipped into the
trench dredged for the new wall along with a portion of its fill.29 After the sheet piling stabilization had
been completed, additional contracts provided for the Taylor Dredging Company to remove the slipped
cribwork and to remove all in situ cribbing above the low water mark.30
In October 1915, the second contract was awarded to the Phoenix Dredging Company.31 Delayed
by congested harbor traffic and wartime labor shortages, the contract was mostly completed by November
1916.32 The lower courses of the granite facing still required pointing, which could only be carried out
during the several hours a day of low tide, and could not be worked on at all in cold weather.33 The
contract was fully completed in April 1917.34
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D; Box 55640; Entry 9; RG 85; NARA I.
33
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Contract 3: Wall along Southeast Sides of Islands Two and Three,
across Basin between Islands Two and Three, and
along Southwest Side of Island Three, 1918-1920
Alfred Brooks Fry and the Commissioner of Immigration requested appropriations for the third
phase of masonry seawall construction in May 1916, before the second contract was completed, noting
that “the old crib at the easterly end of the No. 2 Island, notably at the top, is seriously rotted.”35 These
plans were tabled after word came from Washington that it was “inexpedient...to submit this at the present
time, given the amounts that had recently been appropriated.”36 Almost two years later, in March 1918,
the third contract “to construct section of sea wall at southeast end of Island No. 2, across basin between
Islands No. 2 and 3, and along southeasterly and southwesterly bulkhead lines of Island No. 3” was put
out to bid, and the Phoenix Construction Company was once again the lowest bidder.37 Because there
would be no ship traffic in these shallow waters, no test borings or dredging were required, and the
masonry seawall was built directly on top of the existing cribbing (see Part III, “Evolution and Technical
Details,” fig. 32 and Appendix C).
During construction, a gap was left in the wall bridging the space between Islands Two and Three
so that available fill, taken from ship ballast and from dredging for Contract 4, could be more easily
deposited between the islands. The “approximately 100,000 yards of material” required to fill this area,
however, could not be obtained by these means alone.38 The wall was built across the island gap in 1919,
with the basin in a partially filled state.39 Because there was no cribwork between the islands on which to
build, this section of the wall had a different method of construction from the rest of the contract (see Part
3, “Evolution and Technical Details.”)
Although ashes and clinkers were regularly added to the walled basin from coal-powered ferries
throughout the 1920’s, it would remain incompletely filled until its grading in 1933. This intermediate
state can be seen in several photographs from the 1920’s, which show different levels of fill between the
islands (figs. 17-19).40 Due to labor problems caused by both marine strikes and the aftermath of the war,
and the frequent difficulty of procuring fuel and materials, Contract 3 was not finished until June 1920.
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Contract 4: Northeast Side of Island One, 1918-1920
The contract for the fourth phase of seawall construction was put out to bid in October 1918, just
six months after Contract 3 was signed (fig. 33 and Appendix C). This too was awarded to Phoenix. The
contract covered the middle of the northeast side of Island One, off the shore from the Baggage and
Dormitory Building. This section of seawall was intended for use as another docking site for ferries.
The drawing and specification describes a section of wall running 510 feet along the northwest
side, turning the corner by the Baggage and Dormitory Building and proceeding southwest for 45 feet.41
Apparently, however, only 450 feet of the seawall was constructed, ending in front of the Baggage and
Dormitory Building before the wall turned the corner. This shortened length is depicted by the drawing
and specification for Contract 5, which includes the corner evidently not completed in Contract 4 (see fig.
A and figs. 33-34). Although no mention of this modification exists in the surviving archival record, it
may be assumed that the shortening was due to the exhaustion of the $125,000 appropriation before the
specified length was reached. The budget shortfall was perhaps due to underestimated dredging costs, a
circumstance that seemed to arise with many of the contracts.
The offshore location of this seawall section, 50 feet in front of the existing cribwork, was chosen
because the bottom conditions adjacent to the island were shallow and rocky. By building at a greater
distance from the original land mass, the engineers hoped to “avoid a considerable portion of [the]
difficult and costly dredging” that had been required for the ferry basin walls of Contracts 1 and 2, at the
same time increasing the size of the island when the space between the old cribwork and the new seawall
was filled in at a later date.42
Like Contract 3, the completion of Contract 4 was delayed by labor, fuel, and material shortages
caused both by marine strikes and the war. Contract 4 was finished in October 1920. After the
completion of the seawall contract, fender piles were installed alongside the section, and a ramp added
between the seawall and the existing wharf in front of the baggage and dormitory building.43 An aerial
photograph from 1926 shows that the area between the Contract 4 seawall and the Baggage and
Dormitory Building was filled in by this time (fig. 19).
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“Specification For All Labor and Materials Required to Construct Section of Sea Wall...Under Sea Wall
Contract Number Four,” paragraph 24, October 1918; File 558 D; Box 55640; Entry 9; RG 85; NARA I.
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Contract 5: Northwest Corner of Island One, 1920-1921
Congress appropriated $175,000 for the continuation of the seawall under a fifth contract in July
1919. Fry prepared drawings and specifications for dredging and wall construction in March 1920 (see
fig. 34 and Appendix C). Following test borings, the specifications were put out to bid in June. This
section of the seawall began where Contract 4 had left off, extending northwest an additional 85 feet,
turning towards land for 25 feet, resuming its course along the northeastern side of the island for 220
more feet, turning the northwestern corner of the island, and proceeding about 215 feet along the
northwest side.45 Like the preceding seawall section, it was built significantly in front of the existing crib
bulkhead on the northeast side, presumably to avoid extensive dredging of the shallow, rocky bottom in
an area where there would be boat traffic.
44

The dredging contract for the deep-wall foundation was awarded, once again, to the Taylor
Construction Company. The contract for the seawall construction, however, was awarded to Howard M.
Peterson, who finally underbid the Phoenix Construction Company after having submitted unsuccessful
bids for each of the previous seawall contracts. Work began on the contract in the fall of 1920, and
finished sometime in 1921.46
This section of wall served as the output for the island’s sewage lines. Before its completion, the
sewer pipes had to extend through the wall to a point where the waste could be washed away by the tides
(Appendix C).47

Work on the Seawall Stops: 1921-1933
Upon the completion of Contract 5 in 1921, the granite-faced concrete seawall enclosed much of
the island. It was intended that the masonry seawall perimeter be completed without delay; wood
cribbing from as early as 1896 still formed the bulkhead at the southeast side of Island One and along
most of the northwest side of the island complex. A proposed expenditure of $800,000 for the
construction of a complete perimeter had been authorized by Congress in 1911, and this entire budget had
not been appropriated in the first five contracts. A proposal for the completion of the seawall around the
southeast point was pictured on the cover of Scientific American in 1919 (fig. 20), and appropriations for
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contract ends after just 200 feet in the northwesterly direction, and the drawings for the next phase of seawall
construction, in 1933 (see figs. 21, 32), indicate that this shorter length what was built.
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the completion (significantly larger, of course, than those budgeted in 1911) were requested in 1923.48
Work would not resume on the seawall, however, for almost a decade.
Appropriations were again requested to complete the seawall in 1929 and 1932, the latter under
the Department of Labor’s Emergency Relief and Construction Act of 1932.49 These requests were
accompanied with urgent warnings that “certain sections [of the cribwork] are now in such bad condition
that, unless action be taken in the immediate future, it is highly probable that considerable damage will be
done to Government property”; that tides had washed out “a considerable quantity” of the ash fill between
Islands Two and Three through the west gangway; and that the bulkheads had “rotted away.”50 Both
requests were unsuccessful.51
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Figure 16. Construction of Contract 1 seawall, looking north, August 1913.
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Figure 17. Island Three and fill between Islands Two and Three, looking south, circa

1925.
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Figure 17. Island Three and fill between Islands Two and Three, looking south, circa

1925.

41
Figure 19. Aerial view of Ellis Island, 1926.

42
Figure 19. Aerial view of Ellis Island, 1926.

WPA ERA THROUGH DETENTION CENTER USE:
CIRCA 1933- 1954
The construction of the masonry seawall sections necessary to complete the perimeter of the
entire island was finally undertaken in 1933, under the National Recovery Act, a federal relief initiative
overseen by the Federal Emergency Administration of Public Works. The seawall completion was a
component of Federal Project 61 (FP 61), which included filling behind the new wall sections and grading
the area between Islands Two and Three.52 FP 61 was one of a series of Public Works projects on the
island, consisting primarily of landscaping, maintenance, and improvements to existing structures. Many
of the works undertaken in Federal Projects 61-64 were recommended in the 1933 Report of the SubCommittee on Buildings, Grounds, and Physical Equipment for Ellis Island, which sought to “adapt Ellis
Island to its present needs.” Ellis’ primary function had begun to shift towards the detention of deportees,
repatriates, and those in need of hospital care.53 Immigrants still passed through the station, but in smaller
numbers than they had previously, and were kept for shorter periods of time than in the past. Previously
overseen by the Bureau of Immigration, Ellis Island came under the jurisdiction of the Immigration and
Naturalization Service (INS) when this bureau was merged with the Bureau of Naturalization, also within
the Department of Labor, in 1933.
The original plan for the seawall at the southeast of Island One involved the construction of the
seawall at a considerable distance from the bulkhead, “squaring off” the shape of the island and adding a
large amount of landfill (while also, presumably, mitigating the dredging costs for the shallow, rocky
waters in this area). This plan was first depicted on the cover of Scientific American in 1919 (fig. 20), and
a similar configuration with less landfill acreage is shown in a plan from July 1933.54 The September
1933 committee report, however, recommended that the new seawall follow the existing bulkhead line at
the southeast, instead adding landfill that could be used for immigrant recreation space at the northwest of
the island.55
In addition to the improvements to the existing facilities and grounds, the construction of two new
buildings was proposed, a new fireproof ferry terminal building to replace the “old and somewhat
dilapidated” one on the same site, and a new immigration building that would enable the segregation of
the various classes of deportees and immigrants. The new immigration building would be sited to the
northwest of the ferry building, on landfill contained by a new section of seawall (Section 2). In
conjunction with the construction of the new ferry building, the northwest end of the ferry slip would also
be fronted with the granite-faced masonry seawall (Section 4). (The northwest end was previously just
52

“Remove 2 feet of present cinder fill between buildings of Is. No. 2 and replace with 18 inches of subsoil and
6 inches of top soil and plant with grass and shrubs,” letter from Harold L. Ickes, Administrator, Federal Emergency
Administration of Public Works, to the Secretary of Labor, November 18, 1933; File 330; Box 16; Entry 9; RG 79;
NARA NY.
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“Report of the Sub-Committee on Buildings, Grounds, and Physical Equipment for Ellis Island,” September
13, 1933; File 330; Box 16; Entry 9; RG 79; NARA NY.
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The proposed seawall extension at the southeast point of Island One is indicated on “Block Plan Showing
Relative Location of Buildings Corridors Etc. on the Three Islands,” July 1933. NPS Denver Service Center,
Technical Information Center, STLI 43968.0009 tif.
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“Report of the Sub-Committee on Buildings, Grounds, and Physical Equipment for Ellis Island,” September
13, 1933, p. 2; File 330; Box 16; Entry 9; RG 79; NARA NY.
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wood piles supporting the old ferry building and a covered walkway to either side.) New sections of
masonry seawall would also replace the remaining areas of wood crib seawall on the island, to the south
and north of the proposed fill on the northwest side (Sections 1 and 3, respectively), and around Island
One’s southeast point (Section 5). The section divisions can be seen on the plan in figure 21.
The drawings and specifications for the seawall construction and the grading of the area between
Islands Two and Three were prepared in November 1933, and were awarded under a single contract to
A.M. Hazel, Inc. (figs. 39-45 and Appendix D). The monthly construction photographs submitted by the
contractors are preserved today.56 The dates on the photographs show that work proceeded
simultaneously on all five sections of the seawall in the sequence of construction. Preliminary work and
concrete pile casting were carried out in March through May 1934 (fig. 35); pile driving in June through
September (fig. 36); placement of the granite facing in October and November (fig. 37); and backfilling
and grading—including that of the area between Islands Two and Three—in November and December
(fig. 38). The new granite wall sections were pointed in February and March 1935.
Repointing of the pre-1933 sections of masonry seawall was included in the original itemization
for Federal Project 61 but was later eliminated; in subsequent lists of work from 1935-36 it also received
low prioritization.57 In 1938, repointing was included as a line item in a WPA project proposal along with
extensive landscaping, mechanical service upgrades, and renovations all over the island, but was one of
the few items not approved for WPA implementation in 1940.58 It was decided to perform seawall
maintenance using private contracts rather than through WPA avenues because the project was one of
several “requiring a large amount of skilled labor.”59 The seawall repointing was presumably contracted
soon after, although no records of the work exist.
Ellis Island continued to function as an immigrant detention facility throughout the 1940s and
1950s. Its rates of immigrant detention and deportation varied during this time, dropping as immigration
slowed during World War II and increasing in 1950 when the Internal Security Act prohibited the entry of
members of communist and fascist organizations into the United States. In 1951, the then-outdated
hospitals on Islands Two and Three were closed, and the Coast Guard established a Port Security Unit on
the island, inhabiting the Island Two buildings. In 1952, the passage of the Immigration and Nationality
Act broadened the grounds for exclusion and deportation of aliens, rendering the INS and Coast Guard
operations on the island obsolete. Ellis Island was officially closed in November 1954, and the island was
abandoned. During this time, the seawall, like all of the structures on the island, received little if any
maintenance and began to fall into disrepair.
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These photographs, several of which are included in this report, are located in Box 38, Folder C in the Still
Pictures Division, RG 121, NARA II.
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Repointing is itemized in various documents in File 330; Box 16; RG 79; NARA NYC.

58

WPA Project Proposal, November 16, 1938, and letter from W.H. Wagner to District Director, Immigration
and Naturalization Service, February 17, 1939; File 903; Box 55938; RG 85; NARA I.
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Letter from James L. Houghteling, Commissioner, to District Director, Immigration and Naturalization
Service, June 7, 1940; File 903; Box 55938; RG 85; NARA I.
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Figure 21. Plan of Ellis Island showing new sections of seawall to be constructed, November 1933.

POST IMMIGRATION PERIOD: 1954 - PRESENT
Over the next 10 years, the General Services Administration unsuccessfully offered Ellis Island to
federal, state, and local government agencies; nonprofit agencies; and, amidst public outcry, to private
developers. Numerous plans for reuse in all sectors were proposed, examined, and ultimately rejected
until 1964, when a study examined the feasibility of adding the site to the National Park Service. In 1965,
Ellis Island was officially incorporated into the National Park system when President Lyndon B. Johnson
signed Proclamation 3656, adding Ellis Island to the existing Statue of Liberty National Monument.
Twenty-five years of extensive planning, fundraising, and eventual rehabilitation would follow before
Ellis Island was officially opened to the public as the Ellis Island Immigration Museum in 1990.
During the years of abandonment and the first two decades of National Park Service planning, the
seawall—like all of the island’s structures—continued to deteriorate. An account in the New York Times
from 1976 noted that the buildings were dilapidated, the grounds were overgrown, and “the encircling
seawall is broken and crumbling in spots.”60 A contemporary magazine article stated that the overall
appearance of the island was “reduced by a crumbling seawall gradually sliding into the bay.”61
It was in the context of planning for Ellis Island’s rehabilitation as a NPS site that the seawall
received its first comprehensive attention. A 1976 report was commissioned from the engineering firm
URS/Madigan-Praeger, Inc. (Appendix E). This report documented the condition of the seawall
(including the loss of granite facing stones; the settlement, displacement, and partial collapse of wall
sections; and the formation of sinkholes behind the wall), discussed the causes of deterioration, and made
recommendations for its repair.62
In 1987, in conjunction with the rehabilitation work on the main building, a program of seawall
repair was executed. Open joints and voids in the concrete elements were grouted, loose granite facing
stones were reset, and the granite joints were repointed. Riprap was replaced where it had washed out
from the wooden piles and platforms of the masonry wall foundations. In addition to the seawall work, a
new wood fender system was installed along the ferry basin, and new concrete walks were poured around
the perimeter of Island One.
By 1997, the stabilization work carried out in 1987 was considered to have failed along the south
side of the ferry basin. Mortar had washed out from the joints, wall displacement continued, and granite
facing blocks fell from their positions. The park’s maintenance crew carried out a second campaign of
grouting, block repositioning, and repointing.
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Robert D. McFadden, The New York Times, May 28, 1976.
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Lee Dennis, Historic Preservation, April-June 1978, pp. 10-19.
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Although archival research was apparently not a component of the 1976 investigation, the field surveys (many
of which were conducted by divers) reveal that the methods of construction are the same as those that were specified
in the drawings and contract documents. This suggests that the original documents, discussed subsequently in Part
III, “Physical Evolution and Technical Details,” give an accurate picture of the seawall “as built.”
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These measures have been equally unsuccessful in stabilizing the seawall. Today, mortar joints
continue to erode, and granite facing blocks continue to fall into the harbor, each at a rate too rapid for
periodic maintenance to prevent. Additionally, the wooden relieving platforms, piles, and cribs—not
addressed in the 1987 repair beyond the replacement of their riprap—have decayed and are being attacked
by marine borers. Sinkholes continue to develop around the inside perimeter of the seawall, indicating a
continued loss of fill through the wall. These conditions prompted the commissioning of two condition
reports in 2000 and 2001.63 The reports provided the background for the present Historic Seawall
Rehabilitation project, the pre-design phase of which this historic structure report is a component.
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Condition Survey, Ellis Island Ferry Slip, Simpson & Brown, Inc., for Mueser Rutledge Consulting Engineers,
February 2000; and “Ellis Island National Historic Site, Ferry Building Substructure & Seawall Inspection,” J.T.
Cleary, Inc., February 2001.
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PART III.
PHYSICAL EVOLUTION
AND
TECHNICAL DETAILS
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FIRST IMMIGRATION STATION: 1890-1897
Specifications for the 1890 Island One extension are reproduced in Appendix A. With the
exception of one plan (fig. 3), the drawings for this phase of cribwork construction and fill were
reportedly lost with the immigration records in the 1897 fire.1 It is possible that this was the fate of the
specifications for the 1895 extensions as well, another void in the archival record. Specifications for the
breakwater crib forming the south of the ferry basin, constructed in 1891 in a separate contract and with
the same contractor as that of the other cribwork, also do not exist.2
The main crib along the north of the ferry basin was 22 feet wide on the bottom and 18 feet wide
on top, sunk 12 feet deep below mean low water into channels dredged for this purpose. The cribs around
the northwest and southeast sides of the island were not as wide as the main crib; their exact dimensions
are unknown.3
Below mean low water, the cribs were floored with abutting logs that rested on sills, and were
built up with long yellow-pine logs (longitudinal members and transverse braces), lap-joined and secured
with long pieces of iron hardware—either “dock spikes” or threaded bolts, depending on the joint. From
mean low water to the height of the grade (about 5 feet above mean high water), the crib was built of
courses of 12-inch-square, yellow-pine timbers in alternate longitudinal and transverse arrangements.
The longitudinal timbers were lap-joined, and the transverse braces were dovetailed into the face timbers
and secured with iron dock spikes. The face of this 1890 construction can be seen along the main crib in
front of the old main building (fig. 4; this crib would be damaged and a new facing constructed in the
1897 fire), on the inner part of the breakwater (fig. 11, here incorporated into Island Two), and around the
southeast point of Island One, where it would remain until 1930 (fig. 19).
The old crib comprising the “hook” of the old jetty, probably dating from the jetty’s 1870
extension (see fig. 2), was dismantled to mean low water, and the lower portions were incorporated into
the new main crib construction. A new upper crib was built along this older section and faced with close
piling (fig. 4). The piling was probably intended to give the older crib face the same water-tightness as
the tightly joined, newly constructed part.
The appearance of these faced cribs differed markedly from those of the open cribs that formed
the outer face of the breakwater on the south side (fig. 5), the southeast side of the island,4 and the north
side of the island.5 These subsidiary bulkhead cribs were constructed from the low water mark to the top
1

Reference to the loss of construction records in the fire is given in Fry to William Williams, March 24, 1913;
File 558A; Box 55640; Entry 9; Record Group (RG) 85; NARA I.
2

No construction documents for the breakwater were found, and were in fact missing by the time of Island
Two’s construction in 1898 (if they ever existed); see note 10.
3

The dimensions of the subsidiary cribs are not given in the specification. The sizes indicated in the 1890 scale
drawing (fig. 3)—12 feet wide for the north and northwest cribs, and 20 feet wide for the southeast crib—do not
correspond in scale to the width of the main crib, stated in the specification to be 22 feet wide at the bottom and 18
feet wide at the top. That the side cribs are in fact smaller is confirmed in a letter from Thomas Casey to the
Supervising Architect, Treasury Department, November 3, 1890; Box 441; Entry 25; RG 121; NARA II.
4

The open crib along the southeast of the island can be seen in an 1892-1897 photograph from the New York
Historical Society geographical file, catalog number 75820.
5

“Specification for Building Cribs for the United States Government at Ellis Island,” p. 8; Box 601; Entry 8; RG
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with round spruce logs stacked in alternate directions, without the sawn, dovetailed timber facing of the
other cribs.
The entire volume of all of the lower cribs, from the floor to one foot within mean low water
(where the upper cribs began), was filled with riprap with diameter of 18 inches and less. Seven hundred
and fifty additional tons of riprap was placed behind the new cribwork along the south side and east end,
to resist the pressure of the earth fill that would be deposited there.
The fill between the new cribwork and the original island shores consisted primarily of material
from dredging operations required to deepen the approach to the island and to prepare for the cribwork
foundation. It is possible that material from the demolition of the Fort Gibson structures that were not
rehabilitated—including the parapet, gun platform, and fort walls—was also used.6 It may be assumed
that portions of old timber piles and cribwork associated with the 1870 dock structures were simply left in
place if they were not in the line of dredging (fig. 3), or if (as with the jetty face) they were not
incorporated into the new crib. The area was to be finished with 3 feet of clean sand or loam. The fill
material in the 1895-1897 additions at the northeast and southeast sides of the island consisted of cinder
waste in addition to the dredged material, probably from the island’s recently built coal-fueled power
plant and the coal-fired ferries.7
The Island One cribwork extensions were beset with structural problems even before the 1897
fire. In a register of letters received by the Supervising Architect of the Public Building Service, there is a
reference to a “Dangerous Condition of Seawall” as early as 1895 (the letter that this entry refers to,
however, could not be found).8 After the fire, in conjunction with describing the severely damaged part
of the cribwork along the north of the ferry basin requiring immediate attention, James Low noted that he
examined the entire perimeter of the island cribwork with Fry and that:
The greater part of this work requires repair; as originally constructed it was
work of an inferior character, evidently planned with a view to the greatest
economy in expenditure at the time, but its present condition shows clearly that
in such work permanency can only be secured by thoroughly good construction,
even though it should be expensive....

121; NARA II.
6

John F. Pousson, An Overview and Assessment of Archeological Resources on Ellis Island, Statue of Liberty
National Monument (Rockville, MD: U.S. Department of the Interior, National Park Service, Denver Service
Center, Eastern Team, 1986), p. 92.
7

Pousson, p. 93.

8

“Immigration Bureau,” September 21, 1895, Letters Received, Office of the Supervising Architect, Treasury
Department; Volume 35; Entry 25; RG 121; NARA II.
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The old crib having been made of round instead of square timber has allowed
the filling to wash out.9

The only records of repair to the cribs that exist are ca.-1897 details and a plan of the island
describing repairs to the tongue crib at the southeast of the island.10 The plan also makes note of the
“recently repaired [main] crib” to its west. Later photographs of Island One, in which the original
dovetailed crib exterior (fig. 4) is replaced by close pile facing (figs. 9-10), show that the main crib was
indeed repaired. No records exist of the work, however, to indicate how much of the old crib structure
(some of it dating to 1870) was retained.
James Low, a technical advisor to the Supervising Architect, noted during the construction of
Island Two in 1898 that the breakwater was less substantially constructed than the other cribs from that
period, and speculated that the crib had been and sunk without dredging.11 Fry made these same
observations some 15 years later, during the construction of the masonry seawall around Island Two.12
The relative instability of the breakwater, a feature requiring less structural stability than a crib used for
an earth-retaining bulkhead, led to frequent structural problems along this side. These problems began
with the breakwater’s 1897 incorporation into the cribwork of Island Two, and are discussed in the
following section.

SECOND IMMIGRANT STATION (ISLAND TWO):
1897-1898
The only construction document that exists from the second major phase of crib construction is a
plan showing the layout of the new cribwork (fig. 8). It may be assumed, however, that the method of
crib construction and filling was nearly identical to that of Island Three, which would be constructed in
1905-1906. In a letter preceding the construction of Island Three, Alfred North Fry stated that “The
method of forming the proposed additional island will correspond to that used by me in building the
three-acre addition...completed in the winter of 1898-1899.”13 The specifications and drawings for Island
Three are discussed in the following section.

9

James Low, Chief, Technical Division, to the Supervising Architect, Treasury Dept.; Box 442; Entry 26; RG
121; NARA II.
10

NPS Denver Service Center, Technical Information Center files, STLI 43960.0009 (plan) and 43960.0008
(details). These drawings are not reproduced here because the tongue crib was removed in 1913.
11

James P. Low, Chief, Technical Division, to the Supervising Architect, October 10, 1898; Box 442; Entry 26;
RG 121; NARA II.
12

Letter from Fry to William Williams, March 24, 1913; File 558A ; Box 55640; Entry 9; RG 85; NARA I.

13

Alfred North Fry to William Williams, October 28, 1902; quoted in William Williams to the Secretary of the
Treasury, December 11, 1902; Box 36, 51447/44; Entry 9; RG 85; NARA I.
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In addition to the use of earth and stone from the dredging, some of the fire debris from Island
One was used in the fill. Fry had been instructed during the cleanup of the island “to include the breaking
down of all the old building walls in the island damaged more or less by fire, and to provide for their use
in the cribwork, ballast, or filling, in the enlargement of the island.”14
The existing crib breakwater at the southwest side of the ferry basin, now over eight years old,
was incorporated into the structure of the island’s cribwork, presumably as a cost-saving measure, to form
the northeast side of the island (fig. 11). Because the ca.-1890 crib had not been constructed to function
as a retaining wall, pressure exerted by the new fill along the old crib caused some of the fill to wash out
and the old crib to bulge into the basin.15 Pending an additional appropriation of funds to stabilize the
crib, the contractor was instructed to omit the fill immediately along the back of the crib, sloping it down
to meet the crib’s base (fig. 22).16 Although a proposal and cost estimate were subsequently prepared for
the stabilization of the crib using oak anchor and sheet piles, there is no evidence that these measures
were carried out as described.17 Stabilization using close-driven piles in front of the crib was attempted
sometime between 1901 and 1907, probably in conjunction with the construction of Island Three (fig. 23;
compare bulkhead construction to that of fig. 11). This did not prove to be a long-term solution, however;
when a masonry seawall was constructed in front of the cribbing in 1913, similar problems with the crib’s
structure necessitated additional stabilization.18
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Kemper, Acting Supervising Architect, to Alfred North Fry, September 28, 1897; File 1069; Box 605; Entry 8;
RG 121; NARA II.
15

J.P. Low, Chief, Technical Division, to the Supervising Architect, Treasury Department, October 10, 1898;
Box 442; Entry 26; RG 121; NARA II.
16

See footnote 15.
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Alfred North Fry to Supervising Architect, Treasury Department, November 5, 1898; Box 442; Entry 26; RG
121; NARA II.
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Letter from Fry to William Williams, March 24, 1913; File 558A; Box 55640; Entry 9; RG 85; NARA I. Also
letter from Fry to William Williams, March 27, 1915; File 558E; Box 55640; Entry 9; RG 85; NARA I.
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Figure 22. Sketch of modification made to the northeast side of Island Two during
construction, 1898.
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Figure 23. View of Island Two from Island One, 1907.

ISLAND THREE: 1902-1906
Specifications for the construction of Island Three are reproduced in Appendix B; the
accompanying drawings are reproduced in figures 24-25.
The cribs were placed as shown in the plan of the island, in a layout measuring 250 by 800 feet
(fig. 13). Judging by a 1912 photograph (fig. 15), the tongue crib at the southeast side of the newly
created basin does not appear to have been built. The cribs were 20 feet wide at the top, of varying
widths on the bottom, and were 27 feet from top to bottom. As shown in the section in figure 24, the crib
had a batter of 2.5 inches to the foot below mean low water, and a batter of one inch to the foot above
high water. The crib rear was vertical. Construction details for the gangway connecting Island Three to
Island Two, constructed under the same contract, are given in the drawing reproduced in figure 25.
Spruce, pine, or cypress wood was specified for the lower crib; it is not known which was used.
The first course of the crib was constructed of five evenly spaced round logs, followed by a course of logs
placed transversely at eight-foot intervals. The lower crib was built up with the alternating longitudinal
and transverse courses, half-lap joined and connected with iron spikes. For the two long-side cribs,
alternate transverse logs on top of the second course of longitudinal logs were closely floored with logs to
form a series of floored bays to receive riprap as ballast (see plan, fig. 24). For the shorter end cribs, the
entire bottom of the crib was floored, and all bays received riprap. After the cribs were filled and sunk in
place, the unfloored bays in the side cribs were filled with riprap as well, which was allowed to sink to the
harbor bottom. The specifications stated that in addition to stone, old brickwork (presumably from the
island) could also be used for riprap, as long as it was not fire-damaged.
The upper crib extended from mean low water to grade height. Its face consisted of longitudinal,
closely abutting, sawn yellow pine timbers measuring 12 inches square, tied into round transverse logs
(again, spaced at 8-foot intervals) at alternate courses with dovetail joints and iron spikes (see upper left
detail, fig. 24). Four evenly spaced round longitudinal logs backed the square facing logs for each course,
in a similar fashion to the lower crib. The longitudinal logs were joined to the transverse logs with halflap joins and iron spikes.
The upper cribs were finished with the following: double vertical fenders, one placed to each side
of the exposed ends of the dovetailed ties in the facing timbers; backing logs on top of the facing timber
that ran the length of the cribs; mooring posts at 50-foot intervals along the cribs; and fender piles at each
of the crib corners. These features of the bulkhead can be seen in a construction photograph of the
hospital buildings from 1908 (fig. 14).
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Figure 24. Construction details for Island Three cribwork, July 2, 1903.
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Figure 25. Construction details for gangway connecting Islands Two and Three.
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REPLACEMENT OF WOOD CRIB SEAWALL
WITH MASONRY: 1913-1921
Specifications for each of the five phases of granite-faced concrete seawall are reproduced in
Appendix C. The accompanying drawings are reproduced in figures 29-34.

Contract 1: North Wall along Ferry Basin, 1913-1914
The first section of masonry seawall, built along the north side of the ferry basin in 1913-1914,
consisted of a single type of wall construction—a deep wall on a concrete bag-work foundation (fig. 29).
The foundation for the wall, laid in a trench about 15 feet wide and dredged to solid bottom (about 30 feet
down), consisted of a dry mixture of one part portland cement, two parts sand, and three parts crushed
stone, placed in jute bags and laid by divers in three courses. On top of this, a leveling course (with equal
parts portland cement and aggregate) was poured in situ between steel railroad rails to provide a true,
level base for the wall.19
The massive concrete blocks (17 feet high with an 8-foot-wide base) that formed the body of the
wall below mean low water were precast on land in a single pour using steel forms (fig. 26). The concrete
mix used was one part portland, 2.5 parts sand, and 5 parts crushed stone, which was apparently too stiff;
the subsequent four contracts would use a 1-2-4 mixture for the same purpose. After curing, the blocks
were hand-finishing to obtain a more impermeable surface, and “seasoned” in the open air for 30 days.
They were then lowered onto their bag-work foundation using cranes on floating platforms whose chains
were attached via grooves that had been cast into the blocks (fig. 27). Once the blocks had been set in
place, dry bags of concrete were rammed into chain grooves in adjacent blocks, forming a keyed joint
between the blocks.
The upper 11 feet of the wall that extended above the water line at mean low water consisted of
cast-in-place, granite-faced concrete. The rock-hammered granite facing blocks, laid in courses with
alternating headers and stretchers, formed the front form for the concrete; tongue-and-groove boards were
used for the removable back formwork. Each granite course was laid on bedding mortar consisting of one
part cement and three parts sand (the first course laid at lowest tide); this mixture was also used to point
the wall after its completion. Iron ties in the top of each stone secured the granite facing to the concrete
that was poured behind.20 The concrete was poured in phases as the granite facing was built up. The
concrete mixture used was the same as that for the below-water blocks. The specifications stated that no
more than two granite courses be set in advance of a pour; that this sequence was followed is suggested
by one of the contractor’s photographs (fig. 16). Bush-hammered capstones topped the masonry wall,
which was surmounted by a backing log and iron mooring bollards, the latter which were removed from
19

The use of rails to facilitate leveling is not included in the specification; it was a modification that the Phoenix
Construction Company proposed upon submitting their bid (letter from Alfred North Fry to William Williams,
February 5, 1913; File 558A; Box 55640; Entry 9; RG 85; NARA I). This modification was subsequently
incorporated into the specifications for Contracts 2 through 5.
20

The drawing and specifications for this contract also describe a system of facing-block reinforce-ment
whereby iron wedges driven in Lewis holes (wedge-shaped cuttings) in the back center of each block held an iron tie
that extended to the back of the wooden formwork. It is not known if this technique was actually used for this
contract, since this detail was excluded from the remaining four contracts that just had the iron ties in the top of the
blocks extending into the concrete mass.
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the wood crib wall and reset.
This upper-wall construction technique was used at least in part for all five seawall contracts,
even when differing bottom depths and conditions necessitated the various foundation configurations that
will be discussed subsequently.
The concrete and granite wall was built in front of the existing cribwork. The drawings show a
recommended distance of 9 feet between wall and crib at the top, tapering to about 3 feet at the bottom
(fig. 29, upper right); in the construction photograph, however, the distance appears slightly greater (fig.
16). Although Fry had recommended that the space between the old and new walls be filled with a solid
material such as gravel, ash (a readily available waste product from the Power House, and from the coalfired island ferry) was instead used as a cost-cutting measure.21

Contract 2: South Wall along Ferry Basin, 1915-1917
Before construction of the masonry wall, between 250 and 650 linear feet of white-pine sheet
piling was driven behind the cribbing at the east end, which had slipped into the dredged trench.22 Steel
was first proposed for this purpose, but a great cost increase by the time the contract went out to bid
(presumably due to production relating to World War I mobilization) made this prohibitive.23 The pine
piles were to measure 4 by 8 inches and approximately 30 feet long. They were to be driven to solid
bottom by a steam hammer, set into concrete anchors, and secured along the top by a piece of pine
whaling and anchor rods.
The second section of masonry seawall, built along the south side of the ferry basin in 1914-1915,
utilized several types of wall construction (Appendix C and fig. 30). The entire wall except for the
westernmost end by the ferry slip was deep-wall construction. This was either one of the two types used
in Contract 1. One type consisted of a bag-work foundation, precast underwater blocks, and a granitefaced upper wall. The other type was used where the bottom was deemed inadequate to carry a loadbearing wall of the first type. It was similar, but used a wood-pile and mass-concrete foundation instead
of the bag-work as a foundation for the underwater blocks. The drawing does not specify exactly where
along the wall that pile foundations were to be used, but the borings profile (fig. 30, lower left) shows
about 50 percent of the side to not have attainable rock bottom (comprising about 400 feet of the 760 feet
total estimated by the specification as requiring this type of construction). It may be assumed that these
are the areas where pile foundations were used.
Piles for these foundations were specified to be pine, about 50 feet in length, and driven to
refusal. After confirming that these were in the correct position, mass concrete (1 part cement to 2 parts
sand to 3 parts crushed stone) would be deposited around the pile tops emerging from the bottom to
21

Letter from Francis Belkamp, Secretary, Phoenix Construction Company, to Byron H. Uhl, Acting
Commissioner of Immigration, November 24, 1913; File 558; Box 55640; Entry 9; RG 85; NARA I. Also letter
from Fry to Commissioner of Immigration, September 30, 1915; File 558C; Box 55640; Entry 9; RG 85; NARA I.
22

“Specification for all labor required for sheet Piling, etc. behind present crib work along northeast face of
Island no. 2,” August 12, 1915; File 558C; Box 55640; Entry 9; RG 85; NARA I.
23

“Specification for all labor required for sheet Piling, etc. behind present crib work along northeast face of
Island no. 2,” August 12, 1915; File 558C; Box 55640; Entry 9; RG 85; NARA I. Also letter from Fry to William
Williams, July 27, 1915; File 558E; Box 55640; Entry 9; RG 85; NARA I.
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within 1-2 inches from the pile tops; a concrete “mattress,” enclosed in burlap and a wood frame, would
then be placed on the pile tops as a foundation for the underwater blocks, and the blocks immediately
after. Construction of the upper wall would then proceed as for the deep wall on bag-work foundations.
The other type of construction used for Contract 2 was that of a shallow wall on piles, at the
westerly 100 to 150 feet of the wall beside the ferry dock. This area was extremely shallow, and deep
water (and hence dredging and deep construction) was not required for ferry passage. In this type of
construction, piles were driven as for the deep wall on piles, but emerged higher above the bottom. A
wood platform was then framed for the top of the piles, and riprap inserted to fill in the space between the
pile platform, piles, and cribwork (fig. 31). The platform was completed with a planked floor, and the
upper wall was built on top of it. In this method, no underwater precast blocks were used. The shallow
wall on piles was anchored to the cribwork behind it using iron anchor bolts, tied into the existing
cribwork by means of pine “dead men” attached to the inner crib face.24
While this was clearly a more economical method of construction than building deep-wall all
along the south side (as had been done for the north), saving the expense of both dredging and casting and
setting the massive underwater blocks for this area, it was evidently also inferior. The 1976 condition
report documents that there was washout all along the westernmost area (as opposed to intermittent areas
elsewhere along this section of wall) corresponding to the area where this different construction method
was used.25
Like the wall on north side of ferry basin, the Contract 2 wall was built in front of the existing
cribwork. The drawing shows the distance between the new wall and existing cribwork to be 9 feet at the
top, like Contract 1, although it is not certain if this was followed exactly or if (also like Contract 1) the
distance was slightly greater. The space in back of the masonry wall was filled, as with the area to the
north, partially with ash and partially with earth and stone ballast from War Department ships.26

Contract 3: Wall along Southeast Sides of Islands Two and Three,
across Basin Between Islands Two and Three, and
along Southwest Side of Island Three, 1918-1920
With a total length of almost 1,500 feet, the third seawall contract was the greatest length
constructed at one time. It extended from the southeast corner of Island Two, along the southeast sides of
Islands Two and Three, around the southwest corner and up the southwest side of Island Three (fig. 32).
This section of seawall, like the second, also used several construction techniques based on the varying
bottom conditions and the function of the wall. Much of this wall section was intended simply as a
breakwater and retaining wall in the relatively shallow waters surrounding Islands 2 and 3 (all navigation
and docking occurred in the ferry basin between Islands 1 and 2, and on the northeast side of Island 1).
Therefore, most of it was built directly on top of the existing wood crib, using the same upper-wall
construction techniques as for the two earlier contracts. Using the cribbing for the wall foundation was
obviously more cost-effective than dredging for and constructing a new foundation, and allowed work to
proceed relatively quickly.

24

“Specification for all labor required for sheet Piling, etc. behind present crib work along northeast face of
Island no. 2,” August 12, 1915, paragraph 114, and figure 30; File 558C; Box 55640; Entry 9; RG 85; NARA I.
25

Seawall Rehabilitation and Walk Repair-Ellis Island, URS/Madigan-Praeger, Inc. ( August 1976).

26

Byron Uhl, Assistant Commissioner, to Commissioner-General of Immigration, November 18, 1916, and
February 3, 1919; File 558D; Box 55640; Entry 9; RG 85; NARA I.
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The construction, consisting of series of buttressing triangular “counterforts” extending from the
top of the masonry wall to the back line of the crib work, is depicted most clearly on the lower left side of
the Scientific American cover from April 26, 1919 (fig. 20). A photograph submitted by the contractors
illustrates their construction (fig. 28). These counterforts were revealed in test pits dug in 2002 by the
Army Corps of Engineers.
Deep-wall on bag-work construction, placed in a dredged trench, was used in the gap between
Islands Two and Three where there was no preexisting crib. Deep-wall on pile construction was used for
33 feet to either side of this, presumably to “anchor” what would have otherwise been a freestanding
section of wall. Both of these wall types—deep-wall on bag-work and deep-wall on piles—had the same
construction as their counterparts in Contract 2. Deep-wall on pile construction was also used at the
northeast corner of Island Two, to anchor the corner of the seawall at the transition from the already
constructed deep wall of Contract 2 to the shallower new construction.27
A 15-foot opening between Islands Two and Three was left in the upper wall to accommodate a
walled, reinforced concrete ramp supported by piles that extended from mean low water at its lower top
edge to grade level at its upper edge, 50 feet back from the line of the wall.28 The opening and ramp can
be seen in a 1920 photograph (fig. 18).

27

The construction of the seawall at the southeast corner of Island Two differs slightly from the deep-wall
construction elsewhere on the island, in that the foundation for the upper wall was cast in place using sheet piling for
forms, rather than lowering a precast block; see figure 32, details of Plan and Elevation at “D,” and “Specification
For All Labor and Materials Required to Construct Section of Sea Wall...Under ‘Sea Wall Contract Number Three’”
(Appendix C), paragraphs 71-75.
28

“Specification For All Labor and Materials Required to Construct Section of Sea Wall...Under ‘Sea Wall
Contract Number Three’” (Appendix C), paragraphs 63-69.
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Fill was deposited between Islands Two and Three before the construction of the wall section
between them. It was obtained from ship ballast, and from the dredging for Contract 4 (which had gotten
underway the previous year) on the far side of Island One.29 Much of the cribwork lining the space
between the islands was left in place. One exception was 42 fender piles, which were removed from the
slip in 1918 for use along the seawall at the north of the ferry channel, to protect the wall from battering
by docking ferries.30

Contract 4: Northeast Side of Island One, 1918-1920
The fourth section of seawall construction, approximately 50 feet offshore and 450 feet along the
center of the northwest side of Island One, consisted exclusively of deep-wall construction on bag-work,
as described for Contract 1 (fig. 33).

Contract 5: Northwest Corner of Island One, 1920-1921
The fifth section of seawall construction rounded the northeast corner of the island and consisted
of 300 feet of deep-wall on bag-work construction along its northeast side, and 200 feet of shallow-wall
on pile construction along its shallower northwest side (fig. 34). The deep-wall construction was the
same as that described for the preceding contracts. The shallow-wall construction was similar to that
described for Contract 2, but differed in that the platform supporting the upper 11 feet of the wall on top
of the foundation piles was a 12-inch-thick concrete slab instead of framed wood decking (fig. 34, upper
right corner). The drawing shows that wood piling was used beneath the corner foundation for
reinforcement in this area.
The riprap used under the pile caps of the foundation came from the ballast of War Department
ships. The fill used between the old cribbing and new seawall, which was noted as having been
procured “without cost to the government,” was therefore probably from the same source.32
31
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Letter from Byron Uhl, Assistant Commissioner, to Commissioner-General of Immigration, February 3, 1919,
and letter from Fry to Acting Commissioner Baker, August 25, 1919; File 558D; Box 55640; Entry 9; RG 85;
NARA I.
30

Letter from the Phoenix Construction Company to F.S. Howell, Civil Engineer, May 9, 1918; File 558D; Box
55640; Entry 9; RG 85; NARA I.
31

Letter from Byron H. Uhl, Commissioner of Immigration, to Commissioner-General of Immigration, February
3, 1919; File 558D; Box 55640; Entry 9; RG 85; NARA I.
32

Letter from Byron H. Uhl, Commissioner of Immigration, to Commissioner-General of Immigration, January
11, 1921; File 558G; Box 55640; Entry 9; RG 85; NARA I.
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Figure 26. Casting of underwater concrete blocks for Contract 1, May 17, 1913.
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Figure 27. Setting of underwater concrete blocks for Contract 1, July 19, 1913.

67
Figure 28. Construction of concrete counterforts on top of Island Two or Three cribwork, 1917.
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Figure 29. Drawing, Seawall Contract No. 1, November 1912.
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Figure 30. Drawing, Seawall Contract No. 2, December 3, 1914.

Figure 31. Lower left detail of Contract 2 drawing, December 3, 1914.
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Figure 32. Drawing, Seawall Contract No. 3, February 2, 1918.
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Figure 33. Drawing, Seawall Contract No. 4, October 1918.
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Figure 34. Drawing, Seawall Contract No. 5, March 14, 1920.

WPA ERA THROUGH DETENTION CENTER USE:
CIRCA 1933- 1954
The specification for the 1933 seawall that completed the masonry perimeter is reproduced in
Appendix D. The accompanying drawings are reproduced in figures 39-45. In contrast to the previous
cribbing and seawall contracts, whose specifications were almost as detailed as the accompanying
drawings, here the drawings provide most of the construction information and the specifications reinforce
their details. The details of the concrete specifications reflect two advances that occurred in the United
States in the 1930s. These were the increased sophistication of concrete construction (e.g., the use of
admixtures to manipulate working properties), and the development of professional standards by the
portland cement industry (e.g., ASTM slump testing),
Construction for all of the remaining wall sections consisted of precast concrete sheet piles joined
by means of tongue-and-groove sections along their bottom half, with a ledged profile upon which to rest
the granite facing blocks (fig. 35 and lower left details, fig. 41). After the piles were closely driven along
the wall section (fig. 36), granite blocks were placed in a single wythe on the pile’s cast-in ledge and
secured with galvanized iron anchors and a mortar backing (fig. 37). The length of the facing stones was
alternated to create the impression of headers and stretchers, to match the existing seawall. The wall was
topped with a capstone, and the entire granite face was pointed.
Each pile for the sections other than Section 3 was tied into structures behind the seawall with
long galvanized iron tiebacks. The Section 1 piles were tied into the existing wooden crib and, farther
back, to a concrete “dead man” inserted in the riprap (lower left, fig. 39). The Section 2 and 4 piles were
tied into concrete dead men supported on wood tension piles (figs. 40 and 42), and the Section 5 piles
were tied into concrete dead men both at the front and at the rear of the existing crib (fig. 44).
The sheet piling of Section 3 was buttressed with square, precast concrete piles that met the back
of the sheet pile at an opposing angle (fig. 41).
Sections 1, 2, and 4 were all vertical walls; Sections 3 and 5 had a batten to match the existing
seawall that they abutted. Sections 2, 4, and 5 had a granite parapet wall on top of the piling that rose
above grade.
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Figure 35. Casting of concrete sheet piles, April 2, 1934.
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Figure 36. Concrete sheet piles in place, Section 1 (northwest side of Island Three), August 1, 1934.
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Figure 37. Setting of granite blocks on concrete sheet piling, Section 2 (northwest side of
September 24, 1934.

island complex, looking northeast),
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Figure 38. Fill between Islands Two and Three, looking northwest, September 28, 1934.
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Figure 39. Section No. 1 drawing, November 6, 1911.
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Figure 40. Section No. 2 drawing, November 6, 1911.
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Figure 41. Section No. 3 drawing, November 6, 1911.
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Figure 42. Section No. 4 drawing, November 6, 1911.
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Figure 43. Section No. 4 details, November 6, 1911.
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Figure 44. Section No. 5 drawing, November 6, 1911.
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Figure 45. Section No. 5 details, November 6, 1911.

MAINTENANCE AND REPAIR: 1976 - PRESENT
In the 1976 condition report commissioned by the park, two principal causes of structural failure
in the seawall were found. One was the partial to complete deterioration of the concrete behind the
granite facing stones in the original 1913-1921 wall sections; this was caused by chemical reaction with
the seawater, tidal and wave erosion, freeze-thaw cycling, and the presence of numerous pour joints. The
second was the opening of joints between the concrete sheet piles in the 1934-1935 wall sections,
caused—the report speculated—by careless installation.33 These conditions resulted in the instability of
the wall itself, leading to the loss of granite blocks, and in the loss of fill from behind the wall, leading to
sinkholes around the island perimeter.
No documentation of the extensive work carried out in conjunction with the 1987 seawall
rehabilitation could be found. About half of the seawall—3,400 linear feet—was reportedly treated, but
there is no record of the locations of treatment. From the specifications, it may be speculated that the
work consisted of grouting the open joints in both the 1910’s concrete footing and in the 1930’s concrete
sheet piles, repointing and regrouting the granite facing (following cleaning by pressure washing), and
resetting the loose stones. A portland cement-based grout was used, and was probably both pressureinjected and hand-packed.34 The existing project specifications either represent a preliminary draft, or
were not carefully followed. This is based on the fact that apparently neither the excavations (a linear
trench along the wall measuring 6 feet by 15 feet), nor the filling and compaction that was specified to
preempt any incipient sinkholes, were undertaken.35
The 1997 work on the seawall along the south side of the ferry slip consisted of resetting the
fallen stones with steel pins where the iron anchors had been, blasting the back stone surfaces with a coalslag air abrasive, and injecting grout behind the wall. A mixture of grouts that were hydraulic cementbased and calcium-free were used. Made by Specon, Inc., these were Powergrout ™ (slower-setting) and
Powerplug™ (faster-setting).36

33

URS/Madigan-Praeger, p. 3. In the construction photographs, the installation of the sheet piles appears to be
careful and regular (figs. 36-37).
34

Project Manual for Docking Facilities and Seawall Repair, Ellis Island, Statue of Liberty National Monument,
Beyer Blinder Belle (New York: September 22, 1987). Statue of Liberty /Ellis Island Library.
35

Correspondence (e-mail) between Richard Holmes and John Pousson, June 16, 2003.

36

Conversation with Peter O’Dougherty, Ellis Island Facilities Manager, May 2003.
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MORTAR
All bedding and pointing mortar for the granite facing stones was specified to consist of portland
cement and sand only, in a 1: 3 mix for the first and third contracts (1913 and 1918), and a 1:2 mix for the
rest of the contracts, including the 1933-1935 wall sections.37 The sand was to be sharp and varied in size
up to an eighth of an inch. The only section of original mortar that remains today is in the parapet wall in
front of the Ferry building, dating from 1934. All other original mortar was removed during the 1940’s
and 1987 repointing.38 It is probable that the repointing mix used in the 1940’s was similar to the 1:2
portland mix used for the 1933-1935 seawall construction, since the latter had been accomplished fairly
recently, and the repointing would have had to match the existing wall sections.
The bedding mortar in 1987 consisted of a 2:1:9 mixture of portland cement, hydrated lime, and
sand, and the joints were pointed with Speed Crete joint grout or an equivalent.39 Mortar analysis was not
undertaken for this report, because only one of the original mixes survived, and the results would not have
shed light on the primary historical or developmental questions about the seawall.
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See Appendices C and D.

38

Conversation with Peter O’Dougherty, Ellis Island Facilities Manager, January 2003.

39

Beyer Blinder Belle.
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With few exceptions, the structures used to expand and stabilize Ellis Island between 1890 and
1935 are still in place on the island. The lower part of the wooden cribwork infrastructure that contained
the expansion landfill and that functioned as the island’s first seawall in 1890-1907 exists in situ below
water and below grade. Most of the concrete and stone seawall that surrounds the island today,
constructed between 1913 and 1935, was built either in front of or on top of this cribbing. Although
specific recommendations for the seawall treatment are beyond the scope of this report, it is hoped that
the main theme presented here—that of the chronologically and structurally layered nature of the
seawall—will help to focus treatment decisions.
The treatment proposed for the seawall is rehabilitation. The Secretary of Interior’s Standards for
the Treatment of Historic Properties states that in rehabilitation, “historic building materials and
character-defining features are protected and maintained, [but] latitude is given...to replace extensively
deteriorated, damaged, or missing features using either traditional or substitute materials.”40 In the
context of a historical engineering structure such as the seawall, additions to the existing system such as
anchors or other elements that enable the structure to maintain its function are also given leeway for
inclusion. Standard 9, however, adds the caveat that “New additions, exterior alterations, or related new
construction will not destroy historic materials, features, and spatial relationships that characterize the
property.”
In selecting a specific rehabilitation strategy, a conservative approach to the maintenance of
original structure and retention of original material is urged. It is important that the seawall construction
from the island’s history of expansion from 1890 through 1935 be preserved to the fullest extent possible.
Preservation of the wood and masonry structures, both visible and buried, is important on several levels.
First, the sequence of varied seawall construction preserves a record of the physical history of the island.
The original wood cribbing, most of which exists in situ within the landfill of the island, is an
archeological resource to be “protected and preserved in place. If such resources must be disturbed,
mitigation measures must be undertaken” (Standard 8).
In the case of the wood cribbing, too, there is a structural necessity for taking a conservative
approach to its rehabilitation. Although in varying conditions, the cribbing continues to retain the
majority of the landfill for the island extensions. The masonry seawall was not intended to be a retaining
wall for the entire island, but to function as a durable protective breakwater and “second front” of
protection that retained smaller amounts of fill between it and the crib. Any stabilization measure
addressing the washing-out of fill material must take into account the condition, structure, and placement
of the wood crib. The crib's condition should be addressed where there are problems, and the areas that
are in good condition should not be compromised in any way.
Finally, and more generally, the continuum of seawall structures preserved at Ellis Island is of
value for its representation of engineering history at a time of rapid technological change, and should be
preserved as such. The different phases of seawall construction illustrate a series of changing solutions
for a large-scale marine engineering work, from that of a large-scaled timber construction, to that of a
load-bearing concrete and stone wall, to that of a precast concrete assembly exploiting both the tensile
and compressive properties of the material.
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Kay D. Weeks and Anne E. Grimmer, The Secretary of the Interior's Standards for the Treatment of Historic
Properties, with Guidelines for Preserving, Rehabilitating, Restoring, and Reconstructing Historic Buildings
(Washington, DC: NPS, 1995), p. 63.
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In summary, it is recommended that the design solution selected for seawall rehabilitation
preserve the structure and materials of the original wood crib and masonry wall constructions to the
fullest extent possible.
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Breakwater: a protective structure built from the seabed to protect an anchorage, harbor, or basin from
wave action.
Bulkhead: a retaining structure or partition primarily intended to prevent land from sliding into the sea.
A secondary purpose is to protect the upland against damage from wave action.
Crib: a massive box made out of interlocking wood beams that is filled with rocks ("riprap"—see below)
for ballast and stability. A crib may function as a breakwater, seawall, bulkhead, and/or as an underwater
foundation for building.
Cribbing, Crib Work: a crib wall along some distance, or an assembly of cribs.
Dredging: the excavation of the bottom of a water body using mechanical or hydraulic machines, often
to provide sufficient depths for navigation or to reach a solid surface upon which to build.
Hydraulic Boring: an investigative technique in which a long sampling tube is forced into the harbor
floor using hydraulic power and is then removed, extracting a cross-section of the below-grade material.
Upon examination and analysis, an array of these sample cores will indicate bottom conditions that will
be encountered during dredging and construction, including the depth below mean low water at which
foundations can be constructed.
Mean High Water (MHW): average height of all of the high waters recorded at a given place over a 19year period. For shorter periods of observations, corrections are applied to eliminate known variations
and reduce the results to the equivalent of a mean 19-year value.
Mean Low Water (ML W): average height of all of the low waters recorded at a given place over a 19year period. For shorter periods of observations, corrections are applied to eliminate known variations
and reduce the results to the equivalent of a mean 19-year value.
Riprap: stones of varying sizes placed in cribs for fill and ballast, or behind cribs for crib stabilization.
In some areas of the seawall, riprap was also used a protective mound around pilings upon which a wall
foundation platform was built.
Seawall: a massive structure built along a portion of the shore to prevent erosion and other damage by
wave action. Often functions as retaining wall for earth against its shoreward face. Generally more
massive and capable of resisting greater wave forces than a bulkhead.

95

PART VI.
BIBLIOGRAPHY

97

Condition Survey, Ellis Island Ferry Slip. Simpson & Brown, Inc. for Mueser Rutledge Consulting
Engineers. New York: February 14, 2000. Statue of Liberty/Ellis Island Library.
Eleey, Patrick, et al. Cultural Landscapes Inventory, Ellis Island, Statue of Liberty National Monument.
Brookline, MA: National Park Service, Olmsted Center for Landscape Preservation, 2001.
Pitkin, Thomas M. Keepers of the Gate: A History of Ellis Island. New York: New York University
Press, 1975.
Pousson, John F. An Overview and Assessment of Archeological Resources on Ellis Island, Statue of
Liberty National Monument, New York. Rockville, MD: U.S. Department of Interior, National Park
Service, Denver Service Center, Eastern Team, 1986.
Project Manual for Docking Facilities and Seawall Repair, Ellis Island, Statue of Liberty National
Monument. Beyer Blinder Belle. New York: September 22, 1987. Statue of Liberty/Ellis Island Library.
Report of the Ellis Island Committee. March 1934. Reprint, The American Immigration Library, A
Facsimile Reprint Collection. New York: Jerome S. Ozer, 1971. Statue of Liberty/Ellis Island Library,
JV6481 1934a.
Seawall Rehabilitation and Walk Repair-Ellis Island. URS/Madigan-Praeger, Inc. New York: August
1976. Statue of Liberty/Ellis Island Library.
Stakley, J. Tracy. Cultural Landscape Report for Ellis Island, Statue of Liberty National Monument: Site
History. Brookline, MA: National Park Service, Olmsted Center for Landscape Preservation, 2003.
Unrau, Harlan D. Historic Structure Report Ellis Island, Historical Data, Statue of Liberty National
Monument, New York/New Jersey. Denver, CO: U.S. Department of the Interior, National Park Service,
Denver Service Center, 1981.

99

PART VII.
APPENDICES

101

APPENDIX A.
Specification for the Construction of
Island One

From Box 601, Entry 8, RG 121, NARA II

103

105

106

107

108

109

110

111

112

113

114

115

116

117

APPENDIX B.
Specification for the Construction of
Island Three

From File 51447/41 2B, Box 36, RG 85, NARA I

119

121

122

123

124

125

126

127

128

129

130

APPENDIX C.
Specifications for the Construction of
Seawall Sections, Contracts 1-5, 1913-1920

From Files 558 A-G, Box 55640, Entry 9, RG 121, NARA I

131

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

APPENDIX D.
Technical Excerpt, Specification for the
Construction of Seawall,
November 7, 1933

From File 202, Box 9, RG 79, NARA NYC

185

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

APPENDIX E.
Graphic Summary of URS/Madigan-Praeger
Condition Survey, 1976

From Seawall Rehabilitation and Walk Repair –Ellis Island,
URS/Madigan-Praeger, Inc., August 1976

205

207

APPENDIX F.
Analysis of Seawall Concrete, 1976

From Seawall Rehabilitation and Walk Repair –Ellis Island,
URS/Madigan-Praeger, Inc., August 1976, Appendix

209

211

212

213

214

National Park Service
U.S.Department of the Interior

Historic Architecture Program
Northeast Region
th
Boott Cotton Mills Museum, 4 Floor
115 John Street
Lowell, MA 01852

EXPERIENCE YOUR AMERICA ™
Photograph from National Archives and Records Administration.
College Park, MD

