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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 1933-
1934 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, stone-
block 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." All extant primary and secondary sources of known relevance

! 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

X



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 I1); 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.

Xi
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PART I.

INTRODUCTION







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 20"- 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 oflthe original archival information that would have provided more accurate construction details
and dates.

! That URS/ Madigan-Praeger’s construction details were only partially correct was first noticed by the COE
3



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.’

Ellis Island has had two types of such constructions throughout its immigration and post-
immigration 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.






PART II.

HISTORICAL DATA







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.”*

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.? 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.

! Map of “Ellis’ Island,” 1854; Sheet 51, Drawer 38; Record Group (RG) 77; NARA I1. Also “Map of Ellis’
Island,” August 1853; Dwg. 1, Red 460; RG 74; NARA Il. Also Map of Ellis Island, Bureau of Ordinance, May 30,
1864; Dwg. 2, Red 460; RG 74; NARAII.

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).
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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.%> 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.* Warren Rosevelt was awarded a concurrent contract for constructing the cribs.> 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.® 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.” 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).

# 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.

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

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

¢ 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.

" J.H. Windrim, Supervising Architect, Treasury Department, to J.W. Marshall, Superintendent of Repairs, July
10, 1890; Box 601; Entry 8; RG 121; NARA 1.
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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.® 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.® 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
frolrgt, has been much damaged by fire”; this assessment is confirmed by a fragmentary photograph (fig.
7).

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.

® 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.

19 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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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.** 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.*? 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."* 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 111, “Physical Evolution and Technical Details: Second Immigration Station (Island
Two): 1897-1898.”

1 various Correspondence; Folder 1069; Box 605, Entry 8; RG 121; NARA II.

2. Gage, Secretary of the Treasury Department, to the Secretary of War, August 5, 1897 Folder 1069; Box
605; Entry 8; RG 121; NARA II.

3 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.* 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).

14 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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ISLAND THREE: 1902-1906

As immigration through Ellis Island steadily increased throughout the end of the 19" 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.*®

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.*° 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.'” 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.'®

> William Williams, Commissioner, to Secretary of the Treasury, December 11, 1902; File 51477/44; Box 36;
Entry 9; RG 85; NARA I.

16 Correspondence surrounding the boundary dispute with New Jersey is contained in File 51447/44 Part 1; Box
36; Entry 9; RG 85; NARAI.

17 «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.

18 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 14. Island Three from the north, December 16, 1907.
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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.”*® 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.?

On March 4, 1911, Congress authorized the projected $787,170 expenditure, to be appropriated in
phases.?! 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.”?* The tests
confirmed the variability in topography surrounding the island, suggesting that “no uniform system of
construction [could] be adopted” for the entire island.?®

9 Wwilliam Williams, Commissioner of Immigration to the Commissioner-General, July 1, 1910; File 558; Box
55640; RG 85; NARA 1.

20 gee footnote 19.
2L public No. 525, H.R. 32909; File 558; Box 55640; RG 85; NARA I.

22 Albert Fry, Chief Engineer and Superintendent, to Commissioner of Immigration, December 12, 1911; File
558; Box 55640; RG 85; NARA I.

2% “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 accommaodate 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.*

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.”> 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.”?* Congress
appropriated $150,000 for this second contract on August 1, 1914, shortly after the completion of
Contract 1.# Fry prepared the drawings and specifications for the contract (figs. 30-31 and Appendix C).

# «Contract and Bond for Dredging Seawall Preliminary to building new Seawall,” July 23, 1912; File 558; Box
55640; RG 85; NARA I.

% William Williams, Commissioner of Immigration, to Commissioner General of Immigration, April 1, 1913;
File 558A; Box 55640; RG 85; NARA I. The dimensions of the gap are given in a memo in this same location,
dated July 31, 1913.

% | etter from Fry to William Williams, July 27, 1915; File 558 E; Box 55640; Entry 9; RG 85; NARA I. See
also letter from Fry to William Williams, March 24, 1913; File 558 A; Box 55640; Entry 9; RG 85; NARA I.

%" Public no. 161, 63rd Congress, H.R. 17041; File 558 B; Box 55640; Entry 9; RG 85; NARA I.
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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.?® 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.® 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.*

In October 1915, the second contract was awarded to the Phoenix Dredging Company.®* Delayed
by congested harbor traffic and wartime labor shortages, the contract was mostly completed by November
1916.% 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.*® The
contract was fully completed in April 1917.%

28 «gpecification for all Labor and Materials Required for Sheet Piling, etc. Behind Present Crib Work Along
Northeast Face of Island No. 2”; File 558 C; Box 55640; Entry 9; RG 85; NARA I.

29 | etter from Fry to William Williams, July 27, 1915; File 558 E; Box 55640; Entry 9; RG 85; NARA 1.

%0 |etter from Acting Commissioner of Immigration Baker, to Commissioner-General of Immigration, October
25, 1915; File 558 C; Box 55640; Entry 9; RG 85; NARA I.

*! The award of the Contract Two seawall was delayed when an aggressive contractor underbid all of the other
bidders by proposing a different system of construction from that that had been used for the first two contracts; see
File 28D; Box 52989; Entry 9; RG 85; NARA | for the alternate proposals from Roy H. Beattie, Inc. After much
deliberation, and visits to projects that had already been completed by those contractors, Fry recommended that the
contract be awarded to the Phoenix Dredging Company again because of doubts about Beattie's workmanship and
his proposed concrete-block-and-wood pile method of construction; letter from Fry to Commissioner of
Immigration, September 30, 1915; File 558 C; Box 55640; Entry 9; RG 85; NARA I. For the contract: Contract 2,
October 14, 1915; File 558 E; Box 55640; Entry 9; RG 85; NARA I.

%2 |etter from Phoenix Construction Company to Commissioner of Immigration, September 15, 1916; File 558
D; Box 55640; Entry 9; RG 85; NARA I.

% Letter from Phoenix Construction Company to Commissioner of Immigration, November 29, 1916; File 558
D; Box 55640, Entry 9; RG 85; NARA I.

% Letter from Phoenix Construction Company to Commissioner of Immigration, April 2, 1917; File 558 D; Box
55640; Entry 9; RG 85; NARAI.
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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.”® 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.”® 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.®” 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 I11, “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.*® The wall was built across the island gap in 1919,
with the basin in a partially filled state.*® 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).* 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.

% Letter from Fry to William Williams, May 4, 1916; File 558 D; Box 55640; Entry 9; RG 85; NARA 1.

% |_etter from Alfred Hampton, acting Commissioner-General of Immigration, to William Williams, May 12,
1916; File 558 D; Box 55640; Entry 9; RG 85; NARA I.

%7 Contract 3, March 11, 1918; File 558 C; Box 55640; Entry 9; RG 85; NARA .

% Letter from Byron Uhl, Assistant Commissioner, to Commissioner-General of Immigration, February 5, 1919;
File 558 D; Box 55640; Entry 9; RG 85; NARA I.

% Letter from Fry to Acting Commissioner Baker, August 25, 1919; File 558 D; Box 55640; Entry 9; RG 85;
NARA I.

%0, Tracy Stakley, Cultural Landscape Report for Ellis Island, Statue of Liberty National Monument: Site
History (Brookline, MA: National Park Service, Olmsted Center for Landscape Preservation, 2003), p. 91.
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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.**
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.*

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.* 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).

1 «gpecification 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.

%2 etter from Frederic C. Howe, Commissioner, to Commissioner-General of Immigration, September 17, 1914,
p. 5; File 558 B; Box 55640; Entry 9; RG 85; NARA I.

*% Specification: “For all Labor and Materials Required for Construction of Ramps Between Sea Wall and

Baggage and Dormitory Building and Installation of a Fender Pile System,” October 11, 1920; File 558 F; Box
55640; Entry 9; RG 85; NARAI.
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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.”® 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.

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.%

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).*

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

* Sundry Civil Act, HR 7343; File 558 F; Box 55640; Entry 9; RG 85; NARA I.

** The specification for Contract 5 states that the wall on the northwest should extend 585 feet “more or less, as
the appropriation may permit” (Spec. paragraph 25), and the accompanying drawing indicates this length, thick-
lined, in the plan. The drawing also, however, contains a notation (possibly a slightly later annotation?) that the
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.

% Letter from Byron H. Uhl, Commissioner of Immigration, to Commissioner-General of Immigration, January
11, 1921; File 558 G; Box 55640; Entry 9; RG 85; NARA I. No documentation for the exact ending date could be
found, but this letter implies that work on this section was winding down.

*7 Letter from Byron H. Uhl, Commissioner of Immigration, to Commissioner-General of Immigration, January
11, 1921; File 558 G; Box 55640; Entry 9; RG 85; NARA I.
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the completion (significantly larger, of course, than those budgeted in 1911) were requested in 1923.®
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.% 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.”*® Both
requests were unsuccessful >

*8 etter from Henry H. Curran, Commissioner of Immigration, to Commissioner-General of Immigration,
December 17, 1923, p. 19; File 558 F; Box 55640; Entry 9; RG 85; NARA I.

%9 etter from I.F. Nixon, Acting Commissioner-General of Immigration, September 11, 1929, and letter from
Wm. N. Doan, Secretary of Labor, to Col. J. Clawson Roop, Director, Bureau of the Budget, July 28, 1932; File 558
G; Box 55640; Entry 9; RG 85; NARA .

%0 |_etter from I.F. Nixon, Acting Commissioner-General of Immigration, September 11, 1929: Entry 9; Box
55640, file 558 G; RG 85; and letter from Benjamin M. Day, Commissioner of Immigration, to Commissioner-
General of Immigration, April 26, 1929; File 558 F; Box 55640; Entry 9; RG 85; NARA I.

*! etter from Col. J. Clawson Roop, Director, Bureau of the Budget, to Wm. N. Doan, Secretary of Labor, July
30, 1932; File 558 G; Box 55640; Entry 9; RG 85; NARA I.
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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.>> 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 Sub-
Committee 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.”® 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.>* The September
1933 committee report, however, recommended that the new seawall follow the existing bulkhead line at
the southegsst, instead adding landfill that could be used for immigrant recreation space at the northwest of
the island.

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

%2 “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.

%% “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.

> 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 43968.00009 tif.

% “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.*® 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.”” 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.%® 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.”®® 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 Il 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.

*® These photographs, several of which are included in this report, are located in Box 38, Folder C in the Still
Pictures Division, RG 121, NARAII.

> Repointing is itemized in various documents in File 330; Box 16; RG 79; NARA NYC.

8 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.

% 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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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.”® A contemporary magazine article stated that the overall
appearance of the island was “reduced by a crumbling seawall gradually sliding into the bay.”®*

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.?

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.

% Robert D. McFadden, The New York Times, May 28, 1976.

%1 |_ee Dennis, Historic Preservation, April-June 1978, pp. 10-19.

82 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
I11, “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.%® 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.

83 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 I11.

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.> 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.?

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.’

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,* and the north
side of the island.> These subsidiary bulkhead cribs were constructed from the low water mark to the top

! 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
Twao’s construction in 1898 (if they ever existed); see note 10.

® 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 Il

* 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.

> “gpecification 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.® 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.’

The Island One cribwork extensions were beset with structural problems even before the 1897
fire. In aregister 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).® 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 1.

® 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.

" Pousson, p. 93.

& “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®

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.™® 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.* Fry made these same
observations some 15 years later, during the construction of the masonry seawall around Island Two.*
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.”* The specifications and drawings for Island
Three are discussed in the following section.

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

9 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.

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

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

3 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.”*

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."® 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)."® 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.’” 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.'®

4 Kemper, Acting Supervising Architect, to Alfred North Fry, September 28, 1897; File 1069; Box 605; Entry 8;
RG 121; NARA II.

5 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.

7 Alfred North Fry to Supervising Architect, Treasury Department, November 5, 1898; Box 442; Entry 26; RG
121; NARAII.

18 etter 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 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 half-
lap 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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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.*®

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.”® 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 1). This modification was subsequently
incorporated into the specifications for Contracts 2 through 5.

% 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 coal-
fired island ferry) was instead used as a cost-cutting measure.*

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.?? 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 | mobilization) made this prohibitive.”® 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 granite-
faced upper wall. The other type was used where the bottom was deemed inadequate to carry a load-
bearing 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

2L 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 «gpecification 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.

2% «gpecification 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.?*

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
eIseWherezglong this section of wall) corresponding to the area where this different construction method
was used.

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.?®

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.

2+ «gpecification 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.

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

% 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.”’

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.®® The opening and ramp can
be seen in a 1920 photograph (fig. 18).

2" 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 «gpecification 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.” 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.*

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.*

2 etter 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.

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

#! 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.

% 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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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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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.*® 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 pressure-
injected and hand-packed.** 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.®

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 coal-
slag air abrasive, and injecting grout behind the wall. A mixture of grouts that were hydraulic cement-
based and calcium-free were used. Made by Specon, Inc., these were Powergrout ™ (slower-setting) and
Powerplug™ (faster-setting).*

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

* 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.

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

% 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.®” 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.® 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.®* 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.

% See Appendices C and D.
% Conversation with Peter O’Dougherty, Ellis Island Facilities Manager, January 2003.

% 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.”*® 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.

0 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 19-
year 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 19-
year 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.
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APPENDIX A.

Specification for the Construction of
Island One

From Box 601, Entry 8, RG 121, NARA Il
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SPECIFICATION

For Building Cribs for United States Government at Ellis
Island, New York Hearbor.
Plans to be seen at the Office of
Superintendent of Repairs,
United States Publie Buildings,
Room 104 Dourt House and P.0.Building,

New York, June 5th, 1880,

The amnugt of work to be done, the size of different
Cribs, amitha lines that they are to be built on, will be
entirely in amcord with the plans accompanying these Speci-
fications.

Bidders must satis{y themselves by personal examunination
of the locality, or whatever means they may prefer as to
the acouracy of the soundings and shall not at any time
after the submission of their estimate, dispute or complain
of any misunderstanding of the Speeification or Plans,

The Contractor will be obliged to completé the work to
the entire satisfaction of the Superintendent of Constructi-
ony, and it is to be expressly understood, that no deviation

from the Plans or Specification will be ellowed in any
|
|

respact whatever, except by written consent from the Super- I

intendent, when he deems sueh alteration necessary for the
best interest of the Government.

The Superintendent of Construction shell have the

(2)
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La;n Crib

Lower Por
tion of
Main Crib
Frame.

power a£ all times to rejeet any work that he does not
consider in striet conformity with the Plans and Specifica-
tion,

The work to be done under this Contract is to be
commenced within five days after the date of contract, and
to be finished on or before the 25th day of October, 1890.
And the damages to be paid by the Contractor for each day
aftar the time for fulfillment of Contract has expired will
be($50) Fifty Dollars per day,

Bidders will submit a priee for the whole work, and
will give Bonds for the falthful performance of the Contract
in the sum of

The Main Crib on the Scutherly side of the Island,
beginning at the shore and extending as deseribad on the
plan, will be built in the following manner:

It will be twenty-two feet wide on the bottcm and
eighteen feet wide on the top, and will be sunk twelve

feet deep, below mean low water, excavated by the Contractor
to receive Crib.

Crib will be framed on eight courses of longitudinel
sills of 12% x 12" yellow pine, placed at equal distance so
as toc cover full width of the Crib, running its entire
length,

The bottom timbers or framing logs in these sills will
be in lengths of not less than thirty feet, except end
lengths, which may be shorter if necessary, and where len-

lgths Join, to be searfed with two feet six ineh scarfs,
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Flcor.

Braces,

ut and whshers,

On top of these longitudinal sills, a course of cross
sills will be laid at intervals of every six feet, They
will be of round spruce logs of sufficient length te reach
the full width of Crib in single piasce- let down to the i !
under sills, f£&kxux four inches at each crossing and fas-
tened to the under sills with 3-4" x 18" iron dock spike,

On top of the cross sills, a close floor of rcund logs
will be laid longitudinally, they are to be of straight
‘pine or spruce, not less than 6" at small end and in length
of not less than forty feet, except the end logs to finish
a course, These logs will be laid with butt jnin{s to come
only over the center of the eross sills, and to break

joints in a proper manner. Each floor log to be fastened

hat each crossing to the sills beneath with 5-8" iron doek
ﬁspike, long enough to penetrate at least 8" into the sill

I beneath, Where floor logs butt, they will be spiked with B
i5-8‘ iron dock spike of sufficiant length to penetrate the
under stick at least 8",

i These floor logs ars to be noteched down at each bear-

ing to the sills beneath.

laid at intervals of every six f=2et, They will extend the
full width of the Crib, in single lengths, and be not less
than 8* at the small end, spiked down to the floor every

five feet with 3-4" iron dpek spike of sufficient length to

penstrate at least 6" into the under stick.
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On teop of the floor, & row of transverse braces will be

ew bolted together with four 3-4" x 14" iron serew bolts




UPPER Por

tion of

Main Crlbéwhich will be ebout five feet above high water mark, to the

Above the row of transverse braces, a row of longitudi-~
Pnal ﬁraces will be laid. The front and r2ar rows will be
deuble logged, and the intermediate rows (single) placed s
distance so as to form five feei square bays with the transel
verse braces. They are to be notched down, and fastensd to
the transverse braces beneath with 5-6" x 168" iron doek
spike, except the butts whieh will be fastened with 3-4*
iron dock spike of sufficient length to penetrate under log
at least 8%, [

These longidudidal lomgs are to be in lengths of not
less than thirty-five and upward fest, not less than 6" at
the small end, exu=pt the end whers shorter pileces wiil pe
| used -to finish out the coursz. Wnere joined bics=2 logs will
lap each cther at least two bays,

From this course up to low water mark, the Crib will be
fbuild up of alterastie courses of longitudinal and cross '

|
| braces, Spacad, fastened sand of the same size, quality and

mmiber as the Tirst two coursas heretofore described.,

From mean iow water mark up to th2 grade required

{ top course of timbers, the main faee of ihe Crib will be

jbuilt up of courses of square sawed vellow pine of 12"x12*
glaid in L2ugths of rnot less than thirty feet except the end
engths to carry cut the course which msy be shortier. The
|botiom courss will be laid upen a tiér of transverse logs,

which will be flattened to receive it, where lengths join

in the bottom course,
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- verse logs six feet square.

| braces will be placed every six feet. They will be in sing-

[tailed into the face timbers, These dove-tails are to he not

This course will be fastened to each transvarse log
eath it with 7-8" x 20" iron dock spikes, Each course
will be fastened to the course beneath it at distance of
about six feet, with 7-8" iren dock spike 22* long. These
face timhers will butt up squaraly, butts to come only
between the cross ties, and break joints ia a Droper manner,
One bolt at each butt,

The balanee of the Mdhn Crib from low water up to the
required height will be built up of alternate courses of
longitudinal and transverse logs; placed, distanced and
fastened in the same manner as deseribed for lower portion
of the Crib, The rear rows of longitudinal logs and the ine-

termediate rows spaced so as to form bays with the trans-

The longitudinal logs are to be in lengths of not less
than 35 feet and upwards, 6 inches at the small end, where
joining, they will lap at least two bays. The transverse -
le lengths for the full width of the Crib and not less than |

8 inches at the small end. These eross braces will be dove-

less than six inches deep and eight inches wide, and as much
longer as the size of the stiek will admit, or as the Super-
intendent of Construction may divact.

The dove-tails are to be proparly cut, leaving square
shoulders which will fit snug into the face tidber. Th2 dove
tailed heads of the cross braces will be fastaned to the

face timbers with 1-2' x 12* iron doek spikes,
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The main Cribt from the flooring up tc within one foot
of the level of the under sice of the backing log will be
filled up with suiteble sized stone, no stone to te larger
than eighteen inches in 1ts largest dimensions and with
smaller stone to fill in the spaces.

The old Crib for a distsnce of (163)feet one hundred
and sixty=-three feet to be removed to low water mark by the
Contractor, to make room for the new work, and face of
present Crib to be close piled with 12 inch diameter at
butt spruce piles and be driven tc a depth of 15 feet below
low water mark.

The balance of the Cribs ccnsisting of the inshore

Crib, running East and West, and connacting with present

! bulkhead. The Crit on the West side of tha Island running

North end Scuth, and the outer Crib running East and West,
and Crib on North side of Island, all as deserihbed and

shown on the plan accord-ing to the measurements and sizes

| therson, must be built in exactly the sam® manner as here-

tefeore deseribed for the Main Crib.
All the maeterials to be of the same size and qQuality.

These Cribs will be sunk to level of Basin dredgilng

112 feet 1n depth below mean low water and 18 fest wide at

bottem and 15 feet wide at top whieh will be excavated by

lthe Contraetor. The inshore Crib, or bulkheasd, running

East and West, will be built from low water mark up to the
required height on its ocuter face with sswn yellow pine
timber of 12" x 12", Also face in similar manner tlie inner

face of the breakwater at southerly side of basin.
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e Cribs on the Westerly, Northerly and Easterly side
the Island will be built from low water up, from boticm
to top of round spruce logs, same as main Crib with two
sawn tiabers 12 x 12 yellow pine at top fastened with the
same size iron and in the same manner,

There will be Mowmring Posts along the entire front of
the Crib in basin placed about 50 feet (fifty feet) apart
as shown on the plans. These Mooring Posts will be of pine,
not less than 16" diameter at the butt, well braced and
checked to the backing piece with four (4) pieces of 6' x
10" yellow pine plank bearing against the hull of the posts
and ties, and spiked thereto with 1-2' x 12" iron doek
spikes,

The Mooring Posts are to be cut oflf and rounded on the
head about four feet abowve the backing log, and to be painted
with two coats of white lead and linseed oil, and to be
placed close to string piece,

Half Round A half round white oak fender, nct less than 5" x 8%, ‘
Fenders. |
12 feet long will be placed each side of each row of brace-~
heads, properly fastened to the face {imbher with six 3-4*
iron & ck spikes 12 inches long. They will be neatly
trimmed off even with the top course of face timbers,

Quter Coﬂ- The two outer corners of the Cribs will be c¢loge
iers.,

ﬁ-fendered with four inch white oak plank, not less than 12
feet long, fer a distance back of 8 feet on each side of a

corner, each plank to be placed vertically, and secured to

i i

the fece timbers with 8 3-4* x 12% iron doek spikes,

111



here will be three corner bands placed on each corner,
y are to be 3-4" x 4' first quality of wrought wron five
feet on each arm, secured with eight 3-4* , and 12" long
round iron doek spikes, counter sunk heads tc 2ach band,
f All tiwber used in the work will be of new sewed

‘yellow pine, entirely free from wind shakes, decay, knots

and other defects injurious, in the opinion of the Superin-|

! trnedent of Construction, to its strength or duribility.
The cross sectional area of sap, .or wane, or of both
| combined, must not exceed two square inches,

All timber must be of first quality in every respect,

!
ﬂand what is known as North Carolina Yellow Pine will not be
accepted as yellow pine under this ccntract.
i All scarfs and jcings must be accurately fitted, egual
to in all respeectis to first quality of*Bridge building. No
bloecking or shinning pieces will be allowed to meke good
Jjoints,

All work to be done under these specificatiions, must
| be to the satisfaction of the Superintendent of Construct1on?
¢ |
I and all material and workmanship shell be subjzet to the

| inspection and rejection of said Superintendent.

Fender ; At the Easterly ends of Crib work and corners, there
Piles i

i must bé driven oak fender piles not less than 5 in number,
and 30 feet in length and not less than 13" at butt, Piles
i51milar in diameter must be driven at intervels of 20 feet
{along the =ntire outer face of the Crib work, and inner face

of breakwater crib. |

All fend-r piles to be striped of bark and securely

faobanad .
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Pieces.

Bracing, |

Flooring |
and .
Slzepers.
|

| framed in and festened in approwed manner,

string piece,

eces of Crib., Also chock all fender piles by wooden

hocks, 12 x 12 x 5 feet in length well bolted to fece of

must be cut to a uniform height of five feet above top of

These piles must be somnd and straight and not less

! then six inches at the small end,

driving piles not tc split same.

Care must be taken in

String pieces of 12" x 12" sswed yellow pine timber in

| lengths not less than

30 feet, except where required closer

will be placed on top of Crib its entire length on outer

face of bulkhead and breskwater and ends of entire Crib

work, they must be half lapped at joints not less than 24

{ inches long each joint,

by

and will be fastened to timber

beneath them,iwo 7-8" x 22* dock spikes and also by a

similar spike at every six feet between Joints.

Brace the string pieces at corners by diagonal braces

each end by two dock spikes of proper size,

| of 12% x 12* yellow pine dove-tailed in and fastened at

Provide yellow pine floor timber not less than 3* x 10*

in width and thiekness, and spike same at proper intervals,

to sleepers of yellow

pine 8" x 12", these sleepers to be

and extend a

' distance of 8 feet apart from centers, 40 feet from face of

' bulkhead of Crib work,

| same at either end,

towards the building line,
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and beyond

{ doek, with 4 3-4" iron bolts, 20" long. All fender piles m&

|
i
|

|




Wrought
Iron

Finally.

|
!

In rear of Crib there will be two longitudinal rows of|
earing piles of spruce, 12" at butt and six feet from cen-i
ters, each row to be capped longitudinal with 12 x 12 !
yellow pine joiats, to be secarfed with 2 feeti scarfs, and |

bolted to heads of piles with one 7-8* x 22" dock bolt.

A Ranger to be placed every six feet and bolted to Crib and.
capping with 3-4* x 20* bolts to saeh crossing, a decking
of 3" yellow pine spiked at sach crossing with one 7-16"

x 7' spika,

Return to be floored as above in similar manner, and ‘

erib work running at right angles with Main Crib at East end

of Island, to be {loored in similar manner, or as above |

deseribed. '
All wrcugb% iroq.gfed must be of best quelity, and {
capable of béiﬁé“ﬁcht over a cylinder 2" in diameter, i

The Contractor to carefully examine plans and to read 5
|

these Specifications and note eny omission (if such exist)

and to notify the Superintendent, before signing of Contracé
During the prosecution of the work, the Contractor |

shall place proper and sufficient safeguards for preventiod

of accidants, and shall place signal lizhts every night,

as EXl many as may be required, and be responsible for all
demage arising {rom negleet of taking proper oprecautions

to prevent accidant.

It is intended and fully understood that the work is to}

| meaning of the several drawings and spscifications, and any

\
|
|
\'
|

be complietely finished according to the true intent and !

work designated on the plans and drawings and not 1ineluded

i in this specification., or vica wawes 3~
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any extra charge.

i All to ve finished in conformity with the general

F style of work,

U
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SPECIPICATION
for

DREDGING AT ELLIS ISLAND, N. Y. HARBOR.

-—-ipi-—-

The dredging to be done under thig cont ract, emn=-
bracss the removal of all material other than solid x-ock,
inecluding all mud, sand, shells, clay, gravel, loose stones,
and old eribs from iow water, to & depth of 12 feet, or to
a Ilevel bed below mean low water. The area to be dredged
over, will be in accordance with the line furnishsd by Su-
perintendent of Construction, and in accordance with the
plans on file, in the office of said Superintendent.

All material dredged will be paid for by the cubic
yard, measured in the scows, or basins to be filled, and
any material not measured before removal will not bq paid
for.

Contractor is to £ill the imer basin formed by
present bulkhead, and new cribwork north, east and west of
same, with hard material dredged from channel and main basin
or obtained from city by scows, to level of dock floor, and
dredging mast begin at eastsrly and westerly ends of present
bulkhead, and inner face of same and cont inue to intersec-
tion with erib, running nerth and west, at sach end of
Island at right angles with southerly front of bulkhead, and

the continuation of same.
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se of washout or settlement. The entire area of re-

imed basin to be covered with 3 feet in depth of clean

d, or loam, below surface level of Dock or Island, con-

tractor for dredging to provide same.

P Immediately in rear of cribwerk on southerly side

and east end of Island provide and place not lsss than seven
hundred and fifty tons of stone rip rap filling, the same to
extend the entire length of bulkhead, for purpcse of resist-

ing pressure of earth filling, in basin.

In case rock be found in dredging channel and basin,
the same must be removed by blasting, at a cost not to ex-
ceed ($4) four dollars per cubie yard, and to the depth
specified, viz: 12 feet at mean low water.

Surplus Tilling of every description to be removed
seaward, in accordance with the law, and material not so
disposed of, will not be paid for.

It is intended and fully understocod, that the work
is to be completely finished, according to the true intent
and meanin gz of the several drawings,and specificatiocons, and
any work designated on the plans or drawings and not inelud-
ed in this specification, or vice versa, is to be done with-

out any extra charge.
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APPENDIX B.

Specification for the Construction of
Island Three

From File 51447/41 2B, Box 36, RG 85, NARA |
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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 |
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APPENDIX D.

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

From File 202, Box 9, RG 79, NARA NYC
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62, THE COoN RACTOR smu.l. ms 1u£ SITE AS HE F ifps:3i%
REMOVE ALL OLD STRLCTURES 'SO° INDICATED ON DRANING: NG W'tw

63« BIDDERS SHALL TAKE INJO ACCOUNT THE SALVAGE :VALVE
OF MATERIALS REMOVED, AND smmuqqa SHALL BE REFLEGYER mmw
T sw] AHE
©4s  ALL RUBB1SH AND DEBRIS FOUND ON THE §ITE AND RESULTIRG'FROM
THE WORK OF DEMOLITION SHALL, ﬂE RE%VED FROM THE PREM ISESJ ibdiily
T sk e

65. ALL MASONRY MATERIAL fo BE REMOVED SHALL BE_&)HENCHED BEFORE OR
DURING |TS REMOVAL AS MAY BE NECESSARY TO PREVENT DUST FROM RISIHG
FROM THE MATERIALS WHEN HANDLEDs

66.. WATER SERVIGE PIPING IN BUILDINGS SHALL BE REMOVED BACK TO THE
POINT OF ENTRY AND CACPED OR PLUGGEDs DRAIN PIPING I[N BUILDING SHALL
BE REMOVED AND SEWER GONNEGTIONS CAPPED OR PLUGGED, AS DIRECTED.

67« THE CONTRACTOR SHALL NOTIFY THE OWNERS OF ALL GTHER.PIPES, VIRES,
AND ETCe, SUPPLYING SERVICE TO ANY OF THE B8UILDINGS TQ DISCOHNECT SUOR:’
PIPES AND WIRES AND TO REMOYE ANY METEAS OR OTHER EQUIPMENT BELONGIRG
TO SUCH- OWNERSe SUCH SERVIGCE LINES AND EQUIPMENT FOR UHICH NO OWNER=-
SHIP 1S CLAIMED, SHALL BE REMOVED BY THE CONTRAGTOR AND paormn.'r TERM [N~
ATEDs. Ty

[REDGING, EXCAVATING, FILLING, RIP RAP, ETCa

63.. DREDGIMG.~=~THE EXTENT OF DREDGING |S SHOWN ON DRAWING NO.. [=40l.
DREDGING SHALL INGLUDE THE REMOVAL OF ALL MATERIAL INCLUDING WRECKS,
PILES (IF ANY) STONES, SHELLS, SAND, SILT, ETCs, TO THE DEPTHS INDICATED.

69, DREDGED MATERIAL FREE FAOM PERI|SHABLE RUBBESH SHALL BE USED
FOR FILLING WHERE SO NOTED ON THE DRAWINGS.

70. EACAV..TI0Ma==/\LL EXCAVATION SHALL BE DONE AND WITH SUFFICIENT
WORKING SPACE TO PERMIT THE PLAGING, INSPECTION, AND COMPLETION OF
ALL WORK EMBRACED IN THE CONTRACTe EXCAVATED MATERIAL THAT 18 UN=
SUITABLE OR NOT REQUIRED FOR FILLING OR GRADING SHALL BE REMOVED FROM
THE PREMISESs-

71s THE SIDES OF EXCAVAT IONS SHALL BE TEMPORARILY SUPPORTED AND
MAINTAINED SECURE UNTIL PEAMANENT SUPPORT 1S PROVIDEDs .

72, FILLING AND GRADINGa~=EXCAVATIONS BELOW THE FINISHED GRADES
SHALL BE BACK FILLED WITH SUITABLE MATERIAL FREE FROM PER.SHABLE
RU3BISHe ALL TEMPORARY PLANKING, TIMBERING, ETCes SHALL BE REMOVED
AS THE BAGK FILL IS PLACED
GH =
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"2 5" MEBH PCREEM, - -

0 BAGKF LLING )
OAVING OF EXCAVATIONG T
BEFORE |NGPECTIONS ARE:

313 i A
ﬂﬂm .ﬂBT-tlu. P“‘ *‘3‘__ H 9

75 FILL%*DF PILES m:n:mml

/ TAKEN FROM SPACE BETWEEN fsLAM

HE iy YED L BE
DETA4LS. ON RRAWINGRG 1« -4 *a OL "g;iw‘. o

. P8 THE SPACE BETWEEW {WLAN km*g wD 3 %& AVATED
« .TO THE ELEVATION INDICATED” aANDT r:g 10 & W oF | FEET
SIX INCHES WITH GLEAN EAARTH PLACED IN EVENLY DISI"\:BU‘I’ED LAYERS
OVER ENTIRE AREA, THE ENTIRE AREA :ﬁiu.l. THEN BE uJRFNSED ¥ITH GOOD

QUALITY TOP BGIL TO A DEPTH '6FG o SUCH' BURFACES SHALL
BE RAKED SMOOTH AND FREE FROM ST IQKS, s*ronEs IR CLODSe
.__.—__-_‘——-__'_‘——-_._.________.—"-" pt ¥ 1 H

4

AL

76+ LL FILL AND BACKF ILLING $HALL BE PLACED IN HOR)ZONTAL
LAYERS NOT OVER 8 INCHES IN DEPTH.~ EACH LAYER SHALL BE THOROTUSHLY
TAMPED, PACKED, OR PUDDLED, AS DIRECTED, SO THAT NO SETTLEMENT
SHALL OCCUR. '

3
.

77« +LL GRADING- SHALL BE DONE AS REQUIRED TO BRING THE GROUNDS
TO THE FINISHED GRADES. GRADES NOT OTHERWISE I[NDJGATED SHALL BE
UNIFORM LEVELS OR SLOPES BETWEEN POINTS WHERE ELEVATIONS ARE GIVEN,
OR BETWEEN SUCH POINTS AND EXISTING FINISHED GRADESy .

78+ RIP RAP.~-31P RAP SHALL BE COMPOSED OF GAANITE OR EQUALLY
DURABLE BOULDERS OF NOT LESS THAN 50 POUNDS EACH AND SHALL BE
PLACED SUCH THAT THE RIP RAP WILL BE COMPARAT IVELY HOMOGENEOU
AND THE FACE STONE. wWEeL S3ANDED TOGETHERs

79« CONCRETE B.\G WORK.——=CONCRETE SHALL BE AS SPECIFIED UNDER
"CEMENT, (GGREGATES AND MIXTURES" AND SHALL DE PLAGED IN BURLAP
BAGS AND LAID UP 3Y HAND AS SHOWN. PLAIN CONCRETE MAY 3E SUD~
STITUTED FOR THE BAG WORK DY PROVIDING SHEET PILING COTTER DAM AND
PLACING THE CONGCRETE AS SPECIFIED UNDER "CONGCRETE ‘VoRKY AT THE ORTION
JF THE CONTRACTOR. :

CEMENT, /GGREG,TES ND MIXTURES o

80, PORTLAND CEMENT SHALL GOMPLY WITH FEDERAL aPEclrlc@T ION NO.
55-C~191, EXCEPT THAT THE 2B DAY TEST WILL BE WAIVED, .‘mrf, CEMENT

SHALL BE NON-STAINING PORTLAND GEMENT.

8l. IF THE AMOUNT OF THE CEMENT REQUIRED 1S MORE THan 1,000 soLs.,*
AND LESS THAN 5,000 08LS. THE USE OF MILL TESTED CEMENT SHALL BE
OFT1ONAL WITH THE CONTRACTORe |F THE AMOUNT OF THE CEMENT REQU|RED
Is 5,000 30LSs OR MORE, THE CEMENT SHALL 3E MILL TESTEDs CEMENT
WILL KOT BE MILL TESTED IN QUANTITIES OF LESS THaN. 000 BaLSe

82. MILL TESTID CEMENT SHALL BE TESTED AND PASSED AT THE MILL
BY A GOVERNMENT IMSPECTOR; OR SHALL BE TAKEN FROM GOVERKI'ERT TESTED
ANC SEALED OINS. EACH SHIPMENT SHALL DE CERTIFIED DY A GOVERNMENT
INSPFCTON THAT THE CEMENT COMPLIES WITH FEDERAL SPECIFICATION, AND
SH/LL BE SEALED OR TAGGED OR OTHERWISE IDENTIFIED AS CERTIFIED MATERIAL

GH {0~
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il 7 52 L

B3+ THE CONTRACTOR SHALL NOTIFY THE
LATIVE TO THZ AMOUNT, BRAND AND MAKE OF .
THE PLACE OF PRIMARY SHIPMENT [N AHPLE,(m
WRCHITECT TO ARRANGE FJIR INSPECT IOM.A ERT :
ALL GEMENT OF ‘178 KIND 8HOULD OE 0JTAINED FROM Ti
AVOID PUSSIDLE DELAY DUE TC THE ADDIT IQ¥ e il
INSPECTIONS AT SEVEAAL FLACESs i1 af._ T A

el e

84. FECERAL SPECIFICATICN sa-c-|9l ?noxlnﬁs tug: CEMENT REMA IN=
ING IN STORAGE PRIDR T SHIPMENT FOR A PERIOD GHEAIE& THAN 8 |X MONTHS
AFTER TEST SHALL JE RETESTEDs P ) sy

85. TESTS AND INS/ECTION ©ILL JE MADE AT GOVERNMENT EXPENSE.
AFTER A CEMENT HAS JEEN AP ROVED, NO CHANGE [N DRAND OR_MAKE WILL
€ PERMITTED FOR THIS S_NTAAGT UNLESS THE MANUFAGTURENS -CANNOT MAKE
SAT ISF.CTORY. DELIVERY, L .

85 LILE SHALL BE EITHER HYDRATED LIME. COMPLYING WITH FEDERAL
SPECIFICATION Nos S3=L=351, Of PULVERLZED QUICK LIME GOMPLYING wITH
FEDERAL SPECIFTCATION Noa SS~2-351, TYPE "C'o . QUICK LIME BHALL PASS
n No. 20 SIEVZ AND AT LEAST GO PER CENT SHALL PASS A Nce 50 9l1EvE.

87. CENWENT /ND LIE SHALL 3¢ DELIVERED IN THE ORIGINAL PACKAGES
ANT KEPT DRY UNTIL USEZ.

83. LIME PUTTY SHALL OE A STIFF MIXTURE OF LIME AND WATER,
THORGUGHLY SLAKED AND ALLOWED O GOGLe PUTTY SHALL S3AK AT LEAST
2 HOURS, AFTER COJLING, AND JE KEPT MOIST UNTIL USEZe

89. S/ND sHaLL DE SHARP, CLEAN AND WELL GRADED N Sl1zE. IT
SHALL DE FREE FROM JRGANIC MATTERe VHEN DRY, AT LEAST 97 PER CENT
SHALL DE RETAINED o8 A Noo 120 51evE anp 80 Per GENT oON A Nou 50 SiEvVEs
SAND FOR CONGRETE SHALL PASS A NO. 4 SIEVE AND AT LEAST |2 PER GENT
SHALL 3E RETAINED oM & Mo« 10 SIEVEe. SAND FOR MORTAR SHALL PASS A
NO. 8 SIEVE AND AT LEAST 5 PER CENT SHALL 3E RETAINED ON A Noa 16
SIEVE . :

90« AGGREG'TE SHALL 3E CLEAN OROKEN TRAFP ROCK ORt GRANITE THAT
WiLL DE RETAINED ON 4 /4 INGH SGREEN iND PASS A [~INGH SCREEN AND SHALL
8E WELL GRALED IN SIZE FROM FINE T) G.ARSEs SIZES SPECIFIED FOR AGGRE-
GATE ARE THE MAXIMUM ACCEPTAZLE AND REMESENT STANSARD SCREEN SIZES.

9le UATER SHALL 3E FRESH, CLEAN AND FREE FiOM ALKALI.

92s [i!ATIRES«~=PRCPORT IONS SPECIFIED ARE IN EQUAL PARTS BY VOLUMES
ONE SACK OF PORTLAND CEMENT (34 POUMDS NET) SHALL 3E GONSIDERED EQUAL
TO | cudlc FOOTe «LL GEMENT SHALL 3E PORTLAND CEMENT, UNLESS OTHER—
WISE SPECIFIED.

CONGRETE MIXTURES SHALL JE AS FOLLOWSZ

CLASS /e | OF CEMENT, I=1/2 OF SAND AN3 3 OF AGGREGATE.
CLiss Ce | CF CEMENT, 4 OF SAND ANC 8 OF AGGHEGATE.

MORTAR MIXTURES SHALL DE
| oF cemenT AND 2 oF SAND.

GH ==
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CONCRETE “CRKe ' lﬁ
L . 4 . !

53e CONCRETE.~CoONG-ETE SHALL BE CLASS A WiTH 3/4 INGH acunsearl
FOR ALL ®ORK EXCEPT CONCRETE SO NOTED. SEE DR/AWING NoOe I1§09, B
WHICH SHALL BE CLAss C UITH 3/4 INCH AGGREGATEs . “ e T

4o - FROTECTION FROM COLD.==No GONGRETE OR neusm&;\mu e
DONE [N FREEZING WEATHER UNLESS'SUITADLE MEANS ARE U WenT
MATERIALS DEFORE PLACING AND TO PROTECT THE CONCRETE ‘AFTER PLAGI
SO THAT NO DAMAGE FROM FROST OR FREEZING SHALL OCCUR. - PROTEGTION ¥
AFTER PLAGING SHALL INCLUDE THE USE OF TEMPORARY HEAT AND COVERING
IF NECESSARYe NO ANTI=FREEZING INGREDIENT SHALL DE MIXET WITH CON=—
CRETE OR CEMENT WORKa

%+« MIXINGe=NO FEOZEN, GAKED OR LUMPY MATERIAL SHALL BE USED.
MATERIALS, INCLUDING WATER, FOR EACH DATCH SHALL DE ACCURATELY
MEASURED ANC THOROUGHLY MIXED UNTIL EVENLY DISTRIDUTED THROUGHOUT.
CONGRETE SHALL BE MIXEZ WITH AS LITTLE WATER AS PRACTICABLE TO A
PLASTIC CONSISTENGY THAT WILL SUPPORT THE ASGAEGATE AND THAT CiN
BE REACILY WORKED INTO THE SPACES TO OE FILLEDe NO MORTAR OR SON-

CRETE SHALL BE RETEMPEREZ FOR USEs MIXING TOOLS AND APPANATUS SHALL
BE KEPT CLEANe

9%. ADMIXTURE.—=/, MINERAL ASMIXTURE SHALL 3E USED TO OBTAIN THE
SPECIFIED SLUMP AHZ PLASTICITY OF THE CONGRETE AND MORTARe THE AD-
MIXTURE SHALL HAVE THE FOLLI®ING CHARAGTERISTICS AS DETERMINED 3Y THE
UNITED STATES 3UREAU OF ST.NZARDS.

THE ADMIXTURE SHALL JE FINELY DIVIZED SILICA SUSSTANTIALLY
FREE FAUM GLAY AMD ORGANEIC MATTERe .

NOT MORE THAN | PER GENT Y WEIGHT OF THE WATERIAL SHALL JE
RETAINED On A Noo 3D SIEVE ANG NOT MORE THAN |5 PER CENT
3Y WEIGHT SHALL JE RETAINED oM A No. 200 sleve.

THE ATMIXTURE SHALL NOT CONTAIN MORE THAN 3 PER GENT 3Y
HEIGHT 2F MO1STURE

A MOISTURE FREE SAMPLE OF THE MATERJAL SHALL SHOU A L2SS OF
NOT MCRE THAN 5 FER GENT 9Y VEIGHT ON IGNITION AT 1800 ze-
GNEES Fe

aN IGNITES SAMPLE SHALL CONTAIN AT LEAST 83 Pe’ cENT oY
WE IGHT CF SILICA AN2 NOT OVER 3 PEQl CENT DY UEIGHT OF ALUMINA.

AN AIR SRY SAMPLE OF THE MATERIAL SHALL NCT GONTAIN MORE
THAN 3 PER CENT BY WEIGHT CF ALKALIES OR OTHER WATER=SCLUCLE
ZELETERIOUS SUSSTANCESs

THE QUANTITY OF AZMIXTURE USED WILL DEPEND UPON THE PRO=-
PORT |ONS OF THE GCOMCIETE MIX AND SHALL NOT 3E LESS THAN THE
FOLLOWIMG AMCUNTS PER SACK (94 POUNDS NET) OF CEMENT USET:

Two Pounns Fom 13 I=1/2: 3 coNnc ETE.

THE EFFICIENCY OF THE ACMIXTURE SHALL 3E SUCH THAT WHEN MIXED
IN THE ABOVE PROPCRTIONS THE TJITAL WATER GONTENT OF THE GONGRETE pylx
SHALL NOT EXCEED 7=1/2 GALLONS PER SACK OF GEMENT T2 GIVE A MINIMUM
SLUMP OF 3 INGHES ANZ A MAXLMUM SLUMP OF O I#1CHES UHEN TESTED AS
SPEGIFIED HEREIN UNDER "Stumr TeEsT",

GH 42
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-9%,. For CLASS A CONCRETE . SLIGHT VARIATIONS® FROM.THE SPEGIFED
PROPORTIONS CF SAND AND AGGREGATE SHALL BE MADE A8 iér Yib BY THE
CONSTRUCTION ENGINEER WHEN NEGEQSARY Y0 bo so 1u cnne {A:u
THE REQUIRED WORKABILITYs NO. CHAMGE WILL BE PERMITTED
CREASES THE GOMBINED quaurfrlzs OF SAND AND lGGHEG#TE asvn 2
SPEC|F|EDy AND [N NO CASE SH.lLL THE QUANTITY CF AGGREGATE BE‘L
THAN ONE-HALF OR MORE THAM ;gaggytana THE GOMBINED QUANTITIES oF
SAND AND AGGREGATEe S¥at s ) N

98.  SAND AND AGGREG:T&’&H#LL BE SEPARATELY STCRED AND SEPARATELY
MEASURED AS USED. THE QUANTITIES CF MATER[|AL FOR EACH BATCH SHALL
BE MEASURED BY MECHANICAL MEASURING DEVIGES AND SHALL BE E|THER BY
WEIGHT (R BY VOLUME AT THE OPTION OF THE CONTRACTOR, ']F' MEASURED
BY VOLUME, THE SANC SHALL BE COMPLETELY SATURATED BY INUNDATION' WHEN
MEASUREDe |F MEASURED BY lslcyt, THE QUANTITIES CF SAND th AGGRE=
GATE USED SHALL BE ON THE BAS18 CF BONE-DRY MATERIAL AND PROPER
DEDUCTION SHALL BE MADE FOR ARY ii'TEﬁ PRESENT IN THE SAND AND kGGHE"’
GATE AT THE TIME CF MEASURINGe

99, THE AMGUNT CF WAYER USED IN EACH BATCH SHALL BE CHMLY SUCH
PREDETERMINED QUANT,TY AS 'S NEGESSARY TO PRCDUGE GCONCRETZ CF THE
SPECIFIED CONSISTENCY ANL 3LUMPs [N NO CASE Z4ALL THE TCTAL QUANTITY
OF WATER PRESENT [N EACH BATCH EXCEED 5-t/2 GALLONS PER < .CK OF
CEMENT USED. MUTOMATIC JORRECTION OF THE WATER MEASURE SHALL %% N
ACCURDANCE WITH THE VARYING MO!STURE CONTENT OF THE SAND AND AGGREGATEs

[00, MEASURING DEVIGES SHALL BE AS NEARLY AUTOMATIC AS PRACTICABLE
AND SHALL BE SO CALIBRATED THAT THE CONTENTS AT ANY SETTING MAY BE
READILY DETERMINED, THE MEASURING DEVIGES USED SHALL BE SUBJEGT TO
THE APFROVAL OF THE SUPERVISING ARCHITECT OR HIS AUTHCRIZED REPRE=
SENTATIVE. IYHEELBARROWS OR OTHER APPROXIMATE MEASUREMENTS SHALL
NOT BE USED,

I0l« CONGRETE MAY BE MIXED AT A CENTRAL MIXING PLANTs PROV|DED
THE GONTRACTOR MAKES SUCH ARRANGEMENTS AS WILL ASSURE THE CCNSTRYCTION
ENGINEER TO H15 SATISFACTION THAT THE MATER]ALS ARE BEiNG MIXED AND
THE CONCRETE DEL|VERED UNDER GONDITIONS THAT WILL PROVIDE A FINISHED
PRODUCT MEETING THE CONTRACT REQUIREMENTS IN ALL RESPECTSe

102, THe ConsTRUGTION ENGINEER SHALL HAVE FREE AGCESS AT ALL TIMES
TO THE MIXING PLANT FOR INSPECTICN AND SAMPLING OF ALL MATERIALS BEING
FURNISHED AND WORK PERFORMED FOR TH1S PARTICULAR PROJECT, AND S5UCH
PRIVILEGE SHALL NOT BE CONSTRUED TO RELIEVE THE CONTRAGTOR CF HIS
RESPCGNSIBILITY FCR COMPLIANCE W[TH THE CONTRAGCT REQUIREMENTS ¢

103 WHEN THE CONCRETE ]S DUMPED AT THE PLAGE CF DEPGSIT, IT SHALL
HAVE THE SPEGIFIED GONSISTENGCY AND WORKABILITY ARD SHALL BE PLACED
IMMEDIATELY IN ITS FINAL POSITION, |F NECESSARY, THE GONGRETE SHALL BE
DELIVERED TO THE JCB IN TRUCKS SO DESIGNED AND OPERATED THAT THE
CCNGRETE WILL BE THOROUGHLY MIXED DURING THE TIME THAT IT IS IN TRANSIT.

|04 SLUMP TEST .—CONGRETE "SHALL BE TESTED FOR CONSISTENCY AT
THE MIXERe A COMPLETE BATCH SHALL BE MIXED AS SPECIFIED AND THEN
DUMPEDe THE SAMPLE SHALL BE TAKEN IMMEDIATELY FROM THE BATCH AND
TESTED UNDER THE DIRECTION OF THE CONSTRUCT|ON ENGINEER. THE TEST
SHALL CONFORM TO TENTATIVE STANDARD D-[38 oF THE AMERICAN SCOGIETY
OF TESTING MATER|ALS, THE SLUMP SHALL NOT EXCEED 4 |NCHES,

IRB -] 3
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'l"FH 'NRE 8RUBHES B ORE PLAGIUG-

H;uﬁ+l-g ; , % E ‘,\

B .gmm'm "

{0 . Bhwd ‘sHALL BE ?Sbﬂ?
CRETE," Lﬁxyiet OR DISTORTION
THE ' bk 1% POURED FoORMS aHALL :
CRE} ELY 9ELF=3UPPORT ING AND 9:. :
0.4 TEe T TRRL aﬁ at Ak ."'

FAGE 8HALL
“BE ACCURATELY

1?0&3? ‘ForMS FOR CONCRETE" E!Fo%hﬁ“’ﬂ
HAVE SMOOTH FACES WITH TIGHT, FLUSH JOINTS AND BHAL
3HA]PED #\HD 8ET TO THE REQUIRED LH?EE AN]? LE\"ELSK

107y WETAL RE INFORCENENT 4 —RETRF 0RG ING MéTﬁ_; AL IncLupe sT1R=
RU?S;'sPncEas,'Tlsa. ETCey AS REQUIRED AND NEGCES on ASSEMBLING,

PLACING AND SUPRORT.NG THE REINFORGEMENT IN PLacS*‘“ﬂtfiL SHALL BE

CLEAN AND FREE EROM GCALE OR FLAKE RUST OR ANY aoi 1#&. sFIBRIC MAY
BE ZINC COATEBs METAL SHALL BE KEPT CLEAN UNTIL uhzb, oa*gz CLEANED

T

108, BARS SHALL GONFORM TO FEDERAL SPECIFicATION No: J50A
(QQ-8~71)+ BARS NOT CTHER“ISE SPEGIF|ED SHALL BE TYE B, GRADE 2
AND MAY BE ANY GLASSc =

|09, METAL FABRIG SH:LL BE'EITHER STEEL WIRE OR EXPANDED SHEET
STEEL. SUSTA;NING MEMBERS SHALL BE NOT LESS THAN 3 INCHES NOR %ilRE
THAN 8 INCHES APART, THE LENGTH OF MESH SHALL NOT EXGEED |6 INChES.
AREAS SPECIFIED ARE THE WET SECTIONAL AREA OF SUSTAINING MEMBERS
ONLY PER FOGT OF WIDTH.

| [0a  AREAS OF METAL FABRIG WHEN NOTED.ON THE DRAWINGS ARE FOR
WIRE FABRIC, WHERE AREAS OF FABRIC ARE NOT INDICATED, THE AREA
SHALL BE AT LEAST 0.]35 sqe INe FOR EXPANDED METAL AND 0,08 squaARE
INGH FOR WiRE FABR|C, THE MANUFACTURER'S CATALOGUE DESIGNATION OF
METAL FABRIC TO BE USED SHALL BE SUBMITTED FOR APPRIVAL OF THE
SUPERVISING ARcHtTEcT.

. . . S .
{lla WHERE THE TYPE CF REINFORCEMENT [8 NCT DEFINITELY INDICATED
ON THE DRAWINGS METAL FABRIC SHALL BE USED.

1125  SHOP DRAWINGSe—BENDING AND ASSEMBLING DIAGRAMS SHOWING
SHAPES, DIMENS[ONS AND DETAILS OF RODS AND BARS AND AGCESSORLES FOR
SECURING AND SUPPORTING THE SAME SHALL BE SUBH;TTED IN QUADRUPLICATE
FOR THE APPROVAL OF THE Supsnvxs:us ARCHITECT,

113, PLACING RE|NFCRCEMENT ¢=—RE |NF ORCEMENT SHALL BE LIGURATELY
PLAGED AND SEGURELY FASTENED AND SUPPORTED TO PREVENT DISPLACGEMENT
BEFORE OR DURING THE POURING OF THE CONGRETE, ’

|14¢ REINFORCEMENT SHALL BE |NSPEGTED [N THE FORMS AND APPROVED
IN WRITING BY THE CONSTRUCTION ENGINEER BEFORE THE CONCRETE |5 POURED,.
THE CONTRACTOR SHALL FORWARD A COPY OF THE WRITTEN APPROVAL TO THE
SupERulstna ARGHITECT,

[[5a PLACING CONCRETE.—CONGRETE SHALL BE'SO HANDLED AS TO MAIN-

" TAIN ITS GONSISTENCY AND NOT PERMIT THE INGREDIENTS TO SEPARATE,

[T SHALL BE PLAGCED IMMEDIATELY AFTER MIXINGy AND SHALL BE SO RODDED,
TAMPED OR WORKED [NTO PLAGE THAT NO VOIDS OR SEGREGATION OF THE
AGGREGATE SHALL SHOW WHEN THE FORMS ARE REMOVED,

-
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' I i r i rf;(:: .
[F6e CONSTRUCTION JOINTS SHALL BE AVO{DED mimm_g ™
WORK THAT 18 SHOWN GONTINUOUSe VERTICAL JOINTS &HALL M& TONGUED
OR TENONED TO BOND, THE CONNECTING SECTION®s  HORJZONTEL. o @ BHALL

] “POND
P it I

BE FREE FROM SOFT OR BPONGY MATERIAL AND SHALL HAVE S
BETMEEN THE LAYERB OF CONGRETEs VIR TV b e

[17. REINFORGED WORK SHALL BE POURED continudos V%" slstbie,
WHERE CONSTRUQYXLOR JQINTS CANNOT BE AVOIDED THEY SHALL.BE PERPEN-
DICULAR TO THE AX|8 OR SURFACE OF THE MEMBER JOINTED AND AT JHE
CENTER OF THE SPANs IF AN INTERSECTING MEMBER OOCURS AT THAY POtNT,
THE JOINT SHALL BE OFF~BET TWICE THE DEPTH OF THE INTENBECTING weuser.

Y wfi

18+ ANCHORS, BOLTS, SLEEVES, DOWELSs ETCey AS REQUIRED SHALL
BE PROPERLY LOCATED AND BUILT IN AS THE WORK PROGRESSES,’ $LOTS =
SHALL BE FORMED OR ANCHORS BUILT IN AS DIREOTED FOR BONDING ABUTYiNG
MASONRY WALLSe :

119 EXPOSED & *FAGCES OF CONCRETE W!THOUT OTHFR FINISH SHALL
BE TRUE TO LINE, REAGONABLY SMOOTH, WITH FULL ARRi.IS ANC FREE FROM
BURRSy FINS AND HOLESe

|20, CONGRETE SHALL BE PROTECTED AGAINST RAPID DRYING AND SHALL
BE KEPT MCIST FOR AT LEAST S1X DAYS,

(2 « INVEERFECTIONS SHOWING IN EXPOSED SURFAGES OF CONCRETE SHALL
BE GORRECTED AND MADE GOODs NO POINTING OR PATCHING SHALL BE DONE,
OR RESTORATION OF BROKEN SURFAGES OR ARRISES BE GCOMMENCED, UNT!L SUCH

PLACES HAVE BEEN INSPECTED AND PASSED UPQN BY THE ConsTRUCTION ENGINEER,

1RB -| 5~
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' %M}%-ﬁpn THE' uﬁgaen AND, LEHGTH OF CONCRETE PILES '
REQUIRED, SEE DRAWINGS. ALL ‘PILES SHALL BE FURNISHED AND '

i
DRLVEN AS SHOWN ON THE DRAWINGS AND DESGAISED MERE[N. PILES™

B A

Qﬂnéiaﬁ EEHIALS AND PnoPORTIONa roa GONCRETE ARE aPEClFIED
!ﬁauz KGGREGATES AND MIXTURES™, FILES MQ? BE PICKED
LR ann BAIYEN WHEN. THE CONCRETE HAS ATTAINED A COMPRESSIVE STRENGTH
OF NOT LESS THAN 3000 POUNDS PER SQUARE INCH. HOWEVER BE® IRE

ANY HANDLING OF PILZS WILL BE PERMITTED THE GONTRAGTOR MUST HAVE
THEM TESTED, AT HIS ~WN EXPENSE, BY A RECOGN(ZED AGENCY ACCEPTABLE
.TO THE CONTRACTING OFFICER AND A COMPLETE REPCRT OF THE TEST FUR-
MISHED TO THE SUPERVISING ARCHITEGT AND TO THE Cous*auar:uu EN-
GINEER A5 SOON AS COMPLETED.

[24. FPILES4-=5QU/RE P:LES SHALL HAVE GHAMFERED CORNERS. PILES
SHALL BE OF GOMSTANT CROSS SECTION WITH TAPERED POINTS AS ShOWN.
DEFORE BEGINNING WORK THE GONTRACTOR SHALL SUBMIT THE DESCRIPTION
OF THE METHOD .OF . INSTALLATION, ALL OF WHICH SHALL BE SUBUECT TO
THE \PPROVAL OF THE SUPERVISING fiRCHITECT.

|25, FORMS SHALL BE TIGHT AND RIGID TO PREVENT LEAKAGE OR DIS-—
TORTION AND SHALL BE ARRANGED SO THAT FORMS AND REINFORGING STEEL
MAY 3E VIBRATED WHILE POURING THE CONCRETE. [.LL PILES SHALL BE
PLAINLY MARKED wiTH THE GASTING DATE. PILES SHALL BE PROTECTED
AGATNST FROST OR OTHER D/MAGE #ND KEPT WET'FOR AT LEAST [4 DaYs
AFTER CASTINGs NO PILE SHALL BE DRIVEN UNTIL IT 1S THOROQUGHLY
SESOMED TQO THE SATISFACTION OF THE CONSTRUGTION ENGINEER.

126, DAMW.GED 7 ILES.~=5HOULD ANY PILE BE D.MAGED OR DIVERTED
FROM ITS PROPER POSITION [N THE GOURSE OF DRIVINGy OR GTHERWISE
NOT CONFORM WITH THE CONTRAGT REQUIREMENTS, THIS PILE SHALL BE
SETHORWN AND “NOTHER DRIVEN IN 175 PLACE. |F IT 15 NOT POSSISLE
TO 9ITHDRAU THE DAMAGED OR DEFECTIVE PILE, ANOTHER PILE SHALL BE
DRIVEN A8 NEAR AS PRAGTIC:BLE TO IT.

127+3:/iLL PILING THAT H\S BEEN DISTOATED BY THE DRIVING SHALL
BE CORRECTED TO THE ENTIRE SATISFACTION OF THE DOHSTRUGTI("?I
ZNGINEER. CARE SHALL BE USED [N BRINGING SHEET PILING INTO LINE
SO THAT PILES WlILL ¥NT BE STRESSED TD THE POINT OF INJURY TO THE
PILE. PILES SHALL BE DRIVEN WITHIN 3 [NCHES OF LOC/TION, NOT
MORE TH.AN 1/8 INCH PER FOOT FROM DIRECTION INDICATEDs AND THE
TOPS BROUGHT TO OR CUT OFF AT WITHIN 2 INCHES OF THE ELEV.TION
INDICATED.

125« THE CONTRACTOR SHALL FURMISH THE SUPERVISING RCHITECT
THAQUGH THE CONSTRUGTION ENGINEER A DESCRIPTIVE GATALOG OF THE
STENA HAMMER HE PROPOSES TO USE AND /. STHTEMENT GIVING THE WEIGHT
JF THE RAM PLUS THE TOT.AL EFFECTIVE STEAM PRESSURE ON THE PISTONe

130. STEM HAMMERS SHALL DEVELOP AN ENERGY PER BLOW AT EACH
FULL STROKE OF THE PISTON OF AT LEAST [2000 FOOT POUNDS.

DMIF -6~
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131, 'ATER JETS SHALL BE USED. IN DRIVING WHERE THE GOING 18
HARD. EXGESSIVE HAMMERING OF PILES WILL NOT BE PERMITTED A3 IT
IS THE DESIRE TO KEEP THE PILES AS NEAR AS POSSIBLE IN THE LOCA=-
TION SHOWN AND TO AVQ!D BROKEN OR DAMAGED PILES,

132. ‘ALL CUSHIONS OR FOLLOWERS PLACED BETWEEN THE STRIKING
PART OF THE HAMMER AND THE P|ILE AND ALL P[LE DRIVING EQUIPMENT
MUST BE APPROVED BY THE CONSTRUCTION ENGINEER. NO FREE SWINGING
LEADS WILL BE PERMITTED AND THE EQUIPMENT SHALL PROVIDE ADEQUATE
SUPPORT TO FIRMLY- HOLD A PILE OR PILE FOLLOWER [N CORRECT FO8|~
TION WHILE BEING DRIVEN.

133. UNIT FRICES.=-BIDS SHALL BE BASED ON THE NUMBER AND
LENGTHS OF PILES INDICATED ON THE DRAWING S, MEASURING INDIVIDUAL
PILES FROM TIP TO CUT—OFF. |F THE AGTUAL CONDITIONS AT THE SITE
REQUIRE TME USE OF LONGER PILES THAN THOSE INDICATED, THE CON—
TR.CTOR SHALL FURNISH PILES OF THE NEGESSARY LENGTH AND THE
CONTRACT PRICE WILL BE ADJUSTED &N THE BAS51S OF $L60 ADDITIONAL
FOR EACH LINEAR FOOT IN EXCESS OF THE INDIVIDUAL LENGTHS INDI=
CATED ON THE DRAWINGS OR 30 GENTS LESS FOR EAGH LINEAL FOOT LESS
THAN THE INDIVIDUAL LENGTHS INDICATED ON THE DRAWINGS. NO EXTRA
PAYMENT WILL BE MADE FOR WITHDRAWN DEFECT!VE, DAMAGED OR MIS-
PLACED PILES, NOR FOR PORTIONS OF PILES ABOVE THE CUT-OFF LEVEL.

STEEL SHEET PILING

134. INTERLOCKING STEEL SHEET PILING SHALL BE DRIVEN TO TRUE
LINES AND ELEVATIONS INDICATED ON THE DBAWINGS ~ND SH.LL BE FREE
FROM TUIST OR WARP.

135. STEEL PILING SHALL BE NEW OR IN GCONDIT[ON EQUAL TO NEW.

136. STEEL PILING SHALL BE OF THE INTEGRAL POLLED INTERLOCKING
STEEL TYPE AND SHALL BEF STRAIGHT OR ARCHED WEBB, CHANMNEL OR EX—
TENDEL GHANMEL N SECTION, WITH A UNIFORM THICKNESS OF WEBB METAL
oF 378 INcH. THE CONTAAGTOR SHALL SUBMIT THE NAME OF MANUFAGT URER
OF SHEET PILING HE PROPOSES TO USE, THE MANUFACTURER'S SEGTION
NUMBER AND THE SECTION NUMBERS FOR CORNER SECTIONS, TC THE SUPER-
VISING #RCHITECT FOR APPROVAL.

[37. THE PILING SHALL BE ROLLED FROM OPEN HEARTH STEEL CON-
FORMING WITH FEDERAL SPECIFICATION Mo..352A CLasses "B" anp "D".

138, STEEL SHEET PILING SHALL BE GUARANTEED AND TIGHT. ANY
LEAKS DEVELOPING THAT G/NNOT BE OTHERWISE STOPPED SHALL BE STOPPED
BY DRIVING SHEET STEEL FILES AT THE BACK OF THE WALL.

139. THE INTERLOCK OF ALL PILING SECTIONS SHALL BE GCAPABLE OF
WITHSTANDING A PULL OF NOT LESS THAN 7500 LBS. PER LINEAR INCH
OF [NTERLOGK AT YIELD POINT, AND G500 LBS. AT FAILURE, AND SO
DESIGNED AS TO PERMIT A CHANGE OF |5 DEGREES IN DIRECTION TO THE
RIGHT OR LEFT OF LINE.

[40. No SPLIGING OF SHEET RILING WILL BE FEAMITTED WHEN SAME
1S DRIVEN FOR PERMANENT USE.
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" 14].- TAPER PILING SHALL BE ‘FURNISHED AND DRIVEN IF NECESSARY
1o <EEP WALLS PLUMB AND IN ALIGNMENT FOR BOTH VERTIGAL AND SLOPING
WALLS. ;

[42. THE DRIVING OF THE PILING MAY BE COMPLETED AT THE FIRST
DRI VING, BUT ANY PILE DRIVEN BELOW GRADE OR CARRIED DOWN BY THE
DRIVING OF ADJACENT PILING SHALL BE WITHDRAWN TO BRING THE TOP
OF THE WALL TO REQUIRED ELEVATIONs -

'I43.' THE WORK MAY BE CARRIED OUT BY DRIVING rH; ENTIRE WALL
TO WITHIN ONE FOOT OF FINISHED GRADE AND THEN BAGKING OVER SAME
AND CAREFULLY BRINGING THE TOPS TO REQUIRED ELEVATION.

TIMBER PILE FOUND/TIONS

|44, SCOPE,--FOR THE NUMBER AND LENGTHS OF PILES REQUIRED,
SEE STAUCTURAL DRAWINGS. f‘.LL PILES SHALL BE DELIVERED [N GOOD
CONDITIONy AGCURATELY DRIVEN AND CUT OFF AT THE ELEVATION INDICATED.

[45. UNIT FRICES.-—BI1D5 SHALL BE BASED ON THE NUMBER AND LENGTHS
OF PILES INDICATED ON THE DRAWINGSs MEASURING [NDIVIDUAL PILES
FROM TIP TO CUT=OFF. |F THE AGTUAL CONDITIONS AT THE SITE RE-
QUIRE THE USE OF LONGER P|LEZS THAN THOSE I[NDICATED, THE COMNTRACTOR
SHALL FURNISH PILES OF THE NEGESSARY LENGTH AND THE CONTRACT PRICE
WILL BE ADJUSTED ON THE 8aslIS OF 1.00 ADDITIONAL FOA EACH LINEAR
FOOT OR FRACTION THEREOF IN EXCE3SS OF THE INDIVIDUAL LENGTHS INDI=
CATED QN THE DRAWINGSe MO EXTRA PAYMENT @ILL BE MADE FOR WITH=
DRRAWN; DEFECTIVE, DAMAGED OR MISPLAGED P1LESy NOR FOR PORTIONS
OF PILES ABOVE THE CUT=OFF LEVELa

|46, PILES SHALL BE YELLOW PINE, DOUGLAS FIR OR SPRUGE AND
SHALL BE CUT FROM SOUND, LIVE TIMEBER. THE MINIMUM DIAMETEAR TWO
FEET FROM THE BUTT END sHALL BE |2 INCHES. THE MINIMUM DIAMETER
AT THE TIP SHALL BE B INCHES FOR PILES UP TO 50 FEET LONG, AND
7 INCHES FOR PILES OVER 50 FEET LONMG. (\LL DIAMETERS SHALL BE
MEASURED UNDER THE BARK. YELLOW PINE PILES SHALL CUNTAIN AT
LEAST 30 PER CENT SAPWOOD.

147. FILES SHALL BE CUT ABOVE THE GROUND SWELL, SHALL HAVE
A UNIFORM TAPER AND SHALL BE FREE FROM SHORT KINKS. i STRAIGHT
LINE CONNECTING THE CENTERS OF BOTH ENDS SHALL LIE WHOLLY ‘WITHIN
THE PILE. [LL KNOTS SHALL BE SOUND AND NO KNOT OR KNOT CLUSTERS
SHALL HAVE AN AVERAGE JIAMETER EXCEEDING ONE-THIRD THE DIAMETER
OF THE PILE AT THE POINT WHERE THE KNOT OCCURS. KNOTS SHALL BE
TAIMMED CLOSE. [ANY DEFECTS OR COMBINATION OF DEFECTS MORE IN-—
JURITOUS THAN THE MAXIMUM KNOT ALLOWANGE SHaLL NOT SE PERMITTED.

[48. DRIVING.=-AiLL %OOD PILES (BOTH TENSION AND COMPRESSION)
SHALL BE DRIVEN TO A FINAL PENETRATION WHICH WILL SAFELY SUPPORT
A LOAD OF |5 TONS. FILES SHALL NOT BE DRIVEN UNTIL AFTER THE
EXCAVATION IS GOMPLETED. fiLL PILES SHALL BE DRIVEN IN THE PRESENCE
OF THE CONSTRUCTION ENGINEER. THE DRIVING SHALL BE CONTINUOUS
FOR EACH PILE FROM THE TIME OF STARTING UNTIL THE REQUIRED PENE-
TRATION HAS BEEN REACHED. CAPS, COLLARS OR BANDS SHALL BE PRO-
VIDED AND USED 4S NEGESSARY TO RROTECT THE PILES AGAINST SPLITTING
AND BROOMING.
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- 149, PILES SHALL BE DRIVEN WITH A VARIATION OF NOT MORE THAN
I/8 INGH PER FOOT FROM THE DIREGTION SHOWNe PILE WEADS SHALL BE
WITHIN 3 INCHES OF THE LOCATION SHOWN, AND CUT OFF WITHIN 2 INCHES
OF THE +REQUIRED ELEVATIONs; LEAVING SOUND HEADS. PILES THAT ARE
DRIVEN TOO LOW TO GUT OFF AT THE ELEVATION SPECIFIED SHALL BE
W|THDRAWN AND REPLACED WITH NEW PILES. PILES RAISED DURING THE
PROCESS OF DRIV ING ADJAGENT PILES SHALL BE DRIVEN 20MN AGAIN IF
S0 DIRECTED. 5 A

[50., FILES THAT ARE DAMAGED QR BIVERTED IN DRIVING OR ARE
STOPPED BY AN OBSTRUCTION SHALL BE EITHER QUT OFF AND LEFT OR
W4 ITHDAAWN AND THE SFACE FILLED WITH' GRAVEL OR BROKEN STONE WELL
TAMPED IN PLAGE. |IN EITHER GASEy ANOTHER PILE SHALL BE DRIVEN
AS CLOSELY AS POSSIBLE TO THE REQUIRED LOGATIONs

151« THE CONTRACTOR SHALL KEEP AN ACGURATE AND DETAILED
LOG OF EACH PILE SHOWING THE DEPTH TO WHIGH IT WAS DRIVEN,; THE
PENETRATION UNDER THE SERIES OF BLOWS NOTED IN THE FORMULAE
SPECIFIED HEREIN AND THE GENERAL DRIVING GHARAGTERISTICSs

[F2. THE CONTRACTOR SHALL FURNISH THE SUPERVISING NRCHITECT
THROUGH THE CONSTRUCTION ENG [NEER A DESCRIPTIVE CATALOG OF THE
STEAM HAMMER HE PROPOSES TO WUSE AND A STATEMENT GlVING THE WEIGHT
OF THE RAM PLUS THE TOTAL EFFECTIVE STEAM PRESSURE ON THE PISTON.

|53. SINGLE ACTING STEAM HAMMERS SHALL DEVELOP AN ENERGY PER
BLOW AT EACH FULL STROKE OF THE PISTON OF AT LEAST 4000 FOOT POUNDS.

|54, GRAVITY HAMMEAS SHALL WEIGH BETWEEN 2500 anp 3500 pcunDs
AND SHALL HAVE A FALL OF NOT OVER 20 FEET.

155, UIATER JETS MAY BE USED IN DRIVING WHERE FHE DESIRED RE -
SULTS CAN BEST BE JOBTAINED BY THEIR USE. To sEcurE THE FINAL
PENETRATION, THE JETS SHALL BE WITHDRAWN AND THE PILES DRIVEN
BY THE HAMMER. ;

|55« BE/RING VALUES.--THE SAFE BEARING VALUES SHALL BE DE-
TERMINED BY THE FOLLOWING FORMULAE?

P EquaLs 2MH Divined 8y § PLus .0 FOR GRAVITY HAMMENS.

F EqusiLs 2H DiviDed 8Y S PLUS Q.1 FOR SINGLE ACTING
STEAM HAMMERS.

P equaLs 2H (¥ pLus AP') DivipeD sy § pLus O.] FOR DOUBLE
ACTING STEAM HAMMERS.

IN WHIGH?

P EQUALS SAFE BEARING POWER IN POUNDS, .
Y] EQUALS WEIGHT IN PCUNDS OF STRIKING PARTS OF HAMMERS,
H EQUALS HEIGHT OF FALL IN FEET,
S EQUALS THE AVERAGE PENETRATION |N INCHES PER BLOW FOR
THE LAST 5 T0 |0 BLOWS FOR GRAVITY HAMMERS, AND THE
LasT 10 1o 20 BLOWS FOR STEAM HAMMERS.
A EQUALS AREA OF PISTON IN SQUARE INCHESa
' EQUaLS STE/M PRESSURE IN POUNDS PER SQUARE INGH AT HAMMER.

IOMF -lg-
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THE ABOVE FORMULAE APPLY ONLY WHEN THE HAMMER HAS A FREE
FALLy THE HEAD OF THE PILE IS FREE FROM BROOMED OR
CRUSHED FIB8ER, THE FENETRATION IS A REASONABLY QuicK
AND UNIFORM RATE, AND THERE IS NO SENSIBLE BOUNCE AFTER
THE BLOW.

STRUCTUR/L & MISCELL/NEQUS METAL “ORK

157. GEMERAL.=-=ALL STRUCTURAL AND MISCELLANEOUS METAL WORK
SHALL BE FURNISHED AND INSTALLED COMPLETE WITH ALL NECESSARY
ANCHORS, BOLTS, HARDWARE AND OTHER AGCCESSORIES, ALL METAL WORK
NOT NOTED ON THE DRAWINGS AS "GALVAN|ZED™ SHALL BE COPPER BEAR-
ING STEEL GOMPLYING WiTH FEDERAL SPEGIFICATION No. 352A CLASSES
"BR iND "DM. METAL WOAK NOTED AS "GALVANI|ZED"™ SHALL BE STEEL
OR IRON ZINC COATED AFTER FABRICATION.

158, STEEL AND WROUGHT IRON SHALL BE STANDARDs WELL FLNISHED,
STRUCTURAL SHAPES, OR B.R STEEL OR BAR IRONe NO DISTINGTION WILL
BE MADE BETVWEEN STEEL AND WROUGHT I[RON.

[99. CAST IRON SHALL BE SOFT, TOUGH, GRAY IRON.
[60. Y1IRE NOT OTHERY|SE SPEGIFIED SHALL BE COLD DRAWN STEEL.

161, MILL /MD SHOP IMNSFECTION wWiLL BE MADE BY GOVERNMENT
REPRESENTATIVES, UNLESS SUCH INSPECTION IS WAIVED BY THE SUPER-
VISING GRGHITECT- ﬂFTER THE AWARD OF THE CONTRACT THE CONTRAC-

TOR SHALL INFORMM THE SUPERVISING fRGHITEGT AS TO WHERE THE MATERIAL
IS TO BE ROLLED, AND WHERE IT IS TO BE FABRICATED, AND THE EST 1=
MATED TONNAGE.

162, IN GASE MILL INSPEGTION IS WAIVED 8Y THE SUPERVISING
\RCHITECT THE CONTRAGTOR SHALL FURNISH CERTIFIED CORPIES OF THE
MILL ANALYSIS SHOWING THAT THE MATERIAL TD BE USED IS5 IN CON-
FORMITY TO THE CONTRACT AEQUIREMENTS.

163. COVERS /D FRIMES.--METAL OF COVERS AND FRAMES SHALL
BE AT LEAST 3/B INGH THIGK. SOLID COVERS SHALL HAVE FLUSH DROP
HANDLES, STOCK CIOVERS AND FRAMES OF SIMILAR DESIGN MAY BE USED
PRCOVIDED CUTS OR DRAWINGS OF SAME ARE FIRST SUBMITTED TO AND
APPROVED BY THE SUPERVISING [\RCHITECT.

|94, MaN HOLE SHALL HAVE SOLID CAST IRON GOVERS AND FRAMES
AS SHOWN ON DRavING No. |-407. - DRAIN PIPE SO NOTED SHALL BE
EXTRA HEAVY CAST IRON S21L PIPE. BRASS PIPE SHALL BE RED BRASS
PIPE.

[69. "0RKMANSHIF,--SHEARING AND PUNGHING SHALL BE WITHOUT
RAGGED OR TORN EDGES. THE DI AMETER JF THE PUNGH SHALL NOT EX-
CEED THAT OF THE RIVET, OR THE DI AMETER OF THE DIE EXCEED THAT
OF THE PUNCH, BY MORE THAN |/16 INCH. THE THICKNESS OF MATERIAL
IN PUNCHED WORK SHALL NOT EXGEED THE NOMINAL DIAMETER OF THE
RIVET PLUS /B IncH. HOLES SHALL BE ACGURATELY SPAGED SO THAT
¥'HEN PARTS ARE ASSEMBLED HOT RIVETS WILL ENTER WITHOUT DISTORT [ONa
HOLES SHALL BE ENLARGED ONLY BY REAMING. DRIFT PINS SHALL NOT
ENLARGE DR DISTORT THE HOLES.
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166. RIVETS SHALL HAVE WELL FINISHED GONGENTRIC HEAJS IN
FULL CONTACT WITH TH: METAL. ALL RIVETS SHALL BE TIGHTa SHOP
RIVETS SHALL BE MACHINE DRIVEN. RIVETED PARTS SHﬁLL_bE cLOSELY
DRAWN TOGETHER BEFORE RIVETING. SHOP CONNEGTIONS GENWERALLY SHALL.
BE RIVETED. ' bl

167, EYE BARS SHALL BE TRUE TO LENGTH WITHIN /32 INCH AND
BARS PACKED ON THE SAME FIN SHALL BE DRILLED AT THE BAME SETTING.
PINS SHALL BE STANDARD TURNED PINS. A s

|68, ALL MEMBERS SHALL BE FREE FROM TWISTS, KINKS, BUCKLES
OR OPEN JOINTS. PAR1S ASSEMBLED WITH RIVETS OR BOLTS SHALL BE
IN CLOSE CONTAGT, EXZFPT WHERE SEPARATORS ARE REQUIRED. ALL
MEMBERS SHALL BE SO ACCURATELY MADE THAT WHEN ASSEMBLED THE PARTS
SHALL COME TOGETHER WITHOUT DISTORTION AND WITHOUT SHIMMING.

169. RIFFED VIORK.--TIE R03S SO NOTED SHALL BE PCINTED WITH
COAL TAR PITCH AND THEN WRATPED UNIFORMLY WITH COAL “AR SATURATED
COTTON FaBRic. COAL TAR SnmilLL CONFORM WITH FEDERAL SPECIF!GATION
Mo. R-P-36] AND COTTOM FACRIC SHALL BE PLAIN COTTON, WEIGHING AT
LEAST 4 OUNCES PER SQUARE YARD WITHOUT SIZING #NZ WOVEN APPROX|-
MATELY 22 THREADS PER INGH IN BOTH JIREGTIONS.

170. ERECTION,=={LL STHUCTURAL ANI MISCELLANEOUS METAL WORK
SHALL 3E AGGURATELY SET AND PROPERLY SECURED IN PLACE. UNLESS
OTHERW! SE SPECIFIED FIELD CONNEGCTIONS OF STRUCTURAL METAL VoRK
SHALL 3E RIVETED. e

[71. DBOLTED CONNECTIONS SHALL BE MADE WITH CLOSE FITTI'G
BO0LTS OF THE EXACT REQUIRED LENGTHS. BOLTED PARTS SHALL BE
CLOSELY ZRAWN TOGETY "R AND NUTS JRAWN UP TIGHT AND BOLT ENDS
UPSET«

172, BOLTS FOR STRUCTURAL WORK EXPNSED TO THE WEATHER SHALL
3E JIPPED IN RED LEAD PAINT JUST BEFORE THEY ARE PUT IN PLACE.

[73. -/NCHOR BOLTS AND ANCHORS SHALL BE FROPERLY LOCATED AND
BUILT INTO THE CONMNECTING WORK IN ADVANGE.

[74. LL STRUCTURAL METAL WORK SHALL HAVE SUITABLE TEMPORARY
BRACES AND STAYS TO HOLD IT IN POSITION UNTIL PERMANENTLY SEGCURE.

[79.  PAINTING.--ALL STRUCTURAL AND MISCELLANEOUS METAL SHALL
BE CLEANED FREE FROM SGALE, ARUST AND ALL FOREIGN MATTER AND,
AFTER INSPECTION, SHALL BE GIVEN A SHOP COAT OF PAINT. SURFAGES
IN CONTACT OR INACGESSIBLE AFTER ASSEM3LING (EXCEPT FOR PRESSED
Ot OPEN-WEB STEEL JOISTS) SHALL BE PAINTED BEFORE ASSEMBLING
MAGHINE FINISHED SURFAGES SHALL BE PROTECTED FROM CORROSION,

[76. LFTER EREGTION THE FIELD CONNECTIONS AND ALL ABRADED
PLACES SHALL BE PAINTED, ANJ THE ENTIRE WORK (OTHER THAN WRAPPED
WORK BE GIVEN AN ADDITIONAL COAT OF PAINT.

|77 PAINTING MATERIALS SHALL CONFOFM TO FEDERAL SPEGIFIGA-

TICNSy UNLESS OTHERWISE SPECIFIEDs THE PAINT FOR WORK OTHER THAN
PRESSED OR OPEN-WEB STEEL JOISTS SHALL BE MIXED AS FOLLOWSS

TIMF €21_
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First Coat SECOND COAT .y, -

RED LEADy DRY 25 LBs, RED LEAD, nn?
RAW LINSEED 0ILy | GALLON RAW LINSEED QJL.
TURPENT INE, I/2 pInT TURFENTINE,

LaMP BLACK 1K diL. |

rd i,

N
178, No PAINT SHALL BE USED AFTER THE PIGMENT ﬂhp CAKED oR’
WARDENED. THE PAINT SHALL BE KEPT WELL STIRRED WHMLE ¥ 18 BEING
APPLIED. PAINT SHALL BE THOROUGHLY BRUSHED ON iNJ WELL WORKED
INTO JOINTS AND OPEN SPACESs ALL SURFICES SHALL BE CLEAN AND DRY
WHEN PAINTED.

STONE *IORK

179. GENER.\L.==THE wono "STONEM™ AS USED HEREIN SHALL aviPLY
TO ALL EXTERIOR GRANM'TE AS MAY BE NOTED ON THE DRAWI.GS ON NAMED
IN THE SPECIFIGATION.

180. STONE SHALL BE SO JELIVERED, PILED AND HANDLED AT ALL
TIMES AS TO PROTECT [T FROM DEMAGE. THE TCATCH:NG 2R HIDING OF
DEFECTS SHALL NOT BE PEAM.VTED. /ANY STONE CHIPFED ON THE FAGE
SHALL BE REDIESSED GR CLEANED TC REMOVE ALL TRAGES OF SUCH DE-
FECTS BEFQRE IT IS SET IN PLACEy, OR NEW STONE SHALL BE FURNISHED .
NOo STONE SHALL BE REDRESSED TO LESS THAN THE MINIMUM THICKNESS
ALLOWED UNDER THE CONTRAGT.

18l. KINDS OF GR/NITE.-~GRANITE SHALL BE EITHER PINK OR GRAY
NEW ENGLANDT GRANITE,

182. QUALITY,.--STONE SHALL 3E SOUND AND SURABLE, FREE FROM
QUARWY S!.F‘, SE;MS AN MINERAL STAINS AND SHALL DE OF A QUALITY,
COLIR, AND TEXTURE WITHIN THE RANGE OF VARIATIONS SPECIFIED AND
QCPNESENTED BY 'THE APPROVED SAMPLES. NATURAL VARIATIONS [N COLOR
ANZ MARKINGS CHARACTERISTIC OF THE MATERIAL THAT 70 NOT, IN THE
OPINION OF THE SUPERVISING ;’.HCH!TECT, IMP4A 1R ITS STRENGTH OR
JURABILITY NOR MAR ITS APPEARANGE WILL BE ADMITTED.

183. CUTTING.==FINISHED SURFACES SHALL BE TRUE, AND FACES OF
STONE IN THE SAME FLANE SHALL BE FLUSH AT THE JOINTS. DBEDS AND
JIINTS SHALL BE AT GIGHT ANGLES TO THE FACE OF THE STONE.

|84- BEDS AND JOINTS SHALL BE CUT FULL AND SQUARE FOR A D2IS-
TANCE OF TWO INCHES BACK FROM THE FACE, FROM WHICH POINT TEY
MAY FALL OFF NOT TO EXCEED | INCH IN |2 INCHES AND SHALL Li REASON-
ABLY FREE FROM LARGE SUPPINGS OR DEPRESSIONS. JOINTS SHALL DE
/2 INCH WIDE.

|35- HOLES AND SINKAGES SHALL BE CUT FOR ALL ANGCHORS, CRAMPS,
IOUELSy ETCyy REQUIAED. LEWIS HOLES SHALL 8E CUT IN ALL STONES
WEIGHING MORE THAN |00 L3s., EXGEPT THAT LEWIS HOLES SHALL NOT
GE CUT [N EXPOSED TOP SUHFAGES, NOR NEARENM THAN 2 INCHES TO AN
EXPISED FASE,

|86. CoOPINGS OF PARAPETS SHALL HAVE CRAMTS IN VERTICAL JOINTS.
COPINGS SHALL BE IN SECTIONS AT LEAST 5 FEET LONG UNLESS OTHER-
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187. FINISH.=~ALL GRANITE EXCEPT GOPINGS SHALL BE PITGH FACE.
COPINGS SHALL BE FOUR=CUT OR EQUIVALENT SAWED WORK. SAWED WORK
SHALL BE CLEANED WITH SAND BLAST AT THE MILL.

188. MCHORS, DOYELS, ETC.--DOWELS SHALL BE 6 INCHES LONG,
AND GUT FROM I/E INCH RED BRASS FIFE OF IRON PIPE SIZESs [NGHORS,
J0LTS, CRAMPS, ETC., SHALL BE STEEL OR WROUGHT IRON AND ZIuC COATED
AFTER FABRICATION. OCRAMPS SHALL BE |/2 X 3/4 INGH X |0 INCHES
LONG AFTER BENDING v:TH ENDS TURNED | INCH INTO THE STONE. /INCHORS
SHALL BE AS NETAILED ON THE DRAMW INGSe

189, MORT/R.=-SSTTINMG AND POINTING MORTAR FOR GRANITE SHALL
8E | PART CEMENT AND 2 PARTS SAND. SAND AND GEMENT TO BE AS
SPECIFIED UNDER MCEMENT /\GGREGATES AND MIXTURES."

190. SETTING.-—/ALL STONE SHA.L BE CLEANED, THEN SPONGED OR
DAENCHED 'JITH CLEAN WATER JUST BEFORE SETTING. EAC! STONE SHALL
BE SET LEVEL AND TRUZ TO LIiNE IN A FULL BED OR PLAST L MO1™AR
AND TAPPED HOME TO A FULL; EVEN BEARINGs VYERTIGAL .3 INTS 3nALL
BE FILLED Wl TH MORT.R. J:TNTS SHALL 3E UNIFORM AND RAKED ouT
|/2 INCH DEEP ON THE FAGE 3R POINTING. FAGES OF STONE SHALL BE
KEPT FREE QF MORTAR.

191, ALL ANTHORS, CRAMPS, DOWELS, ETC., SHALL BE ACCURATELY
SCT &ND ADJUSTED, AND THE HOLES AND SINKAGES FILLED WITH MORTAR.

[92. POINTING,=—\LL FACE JOINTS SHALL BE CLEANED out [/2
INCH IN DEPTH, WET THOROUGHLY AND POINTED FULL AND FLUSH W1TH
POINTING MORTAR.

193. CLE'NING:==\FTER THE COMPLET |ON OF THE SETTING, COPING

STONES SHALL BE CLESNED WITH STIFF FIBER BRUSHES, U3iNG SOAP
FOWDER EQILED IN WATER, AND THE STONE RINSED WITH CLEAN WATER.

Jas. fhe VIETMORE,
ACT ING SUPERVISING ARCH ITEGT.
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& v Thed e t nerll %/
ADDENDUM No. | TO THE srzc;rl ION Dr R 7, 1938 ..," Yoo
L& FOR SE/\ WALL, ETC,, ron THE UNTTED STATE TGRATION ST >
AT ELHE Lst.m;. N VORK, L ot . ke
H - W R . R

TREASURY DEPARTMENT, PROGURE=-
MENT DivisioN, PuBLIC HORKS BRANCH,
_Wasmu;rau. D. C.y NOVEMBER 14, 1933,

BI,'DIJERS QF!E INFORMED THAT THE ABOVE N.J_'.MZD SPEOIFICATIOI! s
HEREBY MODIFIED AS FOLLOWSE . ,

SPECIFIC/TIONS
Pare No. 75- SECOND WORD SHOULﬁ BE "sack" INSTEAD OF "sOTHY.
Par. No. 63- OMIT.

PaR. No. 90- SECOND LINE, OMIT THE WORD |=iHCH AND SUBSTI=
TUTE FOR saMe 374 |ncH.

FaRe Nos. 10G anp |10- OMIT AND SUBSTITUTE FOR SAME THE
FOLLOWING? P

RE INFORCEMENT FOR CONCRETE ENGCASED STEEL WORK INCLUDING |2

INCH CHANNELS SHOWN ON DRAWING NO. |~409 SHALL BE STEEL FABRIC

. NOT LIGHTER THAN |6 GAUGE. EXPANDED METAL SHALL BE 3 x 7 IncH
0R 3 x 8 INcH MESH AND WEIGH AT LEAST 1.8 L8S. PER SQUARE YARD.
\'i!m-: FABRIC SHALL BE ZINC COATED AND SHALL BE EITHER 2 INGH
HEXAGONAL MESH WEIGHING |~-I/2 POUNDS, OR 2 INCH SQUARE MESH
WEIGHING .17 POUNDS, OR 4 X 4 INCH MESH WEIGHING AT LEAST
I-1/4 LBS. /ALL WEIGHTS ARE PER SQUARE YARD.

Pare No. 123- ADD THE FOLLOWING AFTER THE FIRST SENTENGE:
"CoNcRETE sHALL BE CLass A\%.

PAR. 0. 127-8- REVISE THE THIRD SENTENCE TO READ AS FOLLOWS?
PILES SHALL BE DRIVEN [N THE POSITION SHOWN ON THE DRAWINGS
AND SHALL NOT VARY MORE THaN |/8 INCH PER FOOT FROM THE DIRECTION
INDIGATEDs; AND THE -== ETC.

ParR. No. 176- OmiT.
DRASINGS

DrRawING Noe |1-402 -- SECTION NO. | OF SEA WALL SHALL BE CON-
STRUGTED PARALLEL TO THE BULKHEAD NOW [N PLACE AT THAT LOGATION.

DRaving No. |=405 == fiLL 1=3/4 INcH AND 2 INGH DIAMETER BARS
SHALL BE PAINTED AND WRAPPED AS DETAILED ON DRAWING No. |-402
INSTEAD OF BEING GALVANIZED.

HFH
-]=

MF (Over)
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0 ok

.;‘-':}" ..'i'»“' ; X

45 v

SN ™ &nm&l. nu-m :2 TeaN SQUARE ARE TO BE 14 im
SQUARE ] ALSO HORJZONTAL PARS 1§ PTLE OAP “ARE YO BE | INCH nlmﬂ:n
MMS' !

PravinG NOo !-408—- THE "/\NONORAGE DETAILS FOR GORNER 'Z'™ THE
or'r:ct. SHEET PILING 18 TO BE PROVIDED WITH A WALL AT THE TOP,

W %g_ﬂﬁ%&qﬁ ) w_ouu o Drawive No. 1-407

DAavtn Mos [-406- DETAIL OF FLol WATa¥," ﬁt HORT 20NTAL 3
INCHES X |2 INCHES SHOULD BE GAINED 2 INCHES INTO THE SUPPORT=

“lG PILESs

" h SECTIONS, OF SEA WALL BHALL BE REINFORGED WITH | INCH
DIAMETER ROUND BARS A8 SHOWN BY #TYP|GAL SECTION THROUGH, NEW

WALL AND RILE ANcHOR™ ON DRawING No. 1-403.

IN PARAGRAPH NO« 96 OF THE SPECIFIOATIONS, TENTH SECT IONy RE-
VISE THE THIRD, FOURTH AND FIFTH LINES TO READ AS FOLLOWS!

MSHALL NOT EXGCEED 5-1/2 GALLONS PER SACK OF GEMENT TO GIVE A MAX-
IMUM SLUMP OF 4 |NCHES WHEN TESTED As SPECIFIED HERE|N UNDER
sLumP TESTM

FOV 1 &

BIDDERS MUST ACKNOWLEDGE ON THE FORM OF BID THE RECE|PT OF
THIS ADDENDUM.

Jas. Ne NETMORE,
LcTING SUPERVISING NRCHITECT.
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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
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APPENDIX F.

Analysis of Seawall Concrete, 1976

From Seawall Rehabilitation and Walk Repair —Ellis Island,
URS/Madigan-Praeger, Inc., August 1976, Appendix
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UL —"j;__‘ :j- * e August 30, 1976 | MAZIGA G

GEOSCIENCE CORP

5 NORTHWAY LANE, NORTH i
LATHAM, MEW YORK 12110 t

(518} 783-8102

]
c)

<;:
URS/Madiganﬁﬁiai-eger' e
150 East 42 Street
New York, NY 10017

Attention: Mr. Sidney Johnson

RE: Examination of concrete fragments from the Ellis [sland sea wall
Gentlemen:

This letter reports our findings concerning several fragments of deteriorated

concrete and a short piece of concrete core. The samples were delivered to
our offices on August 16, 1976, after a phone conversation with Mr. Johnson
giving DGC authorization to examine and report on the samples.

The purpose of the examination was to describe in detail the nature of the
concrete fragments delivered, relate the physical and chemical condition of
the fragments to possible causes cf deterioration, and relate the possible
causes of deterioration to the physical environment from which the concrete
was taken. ;

A total of approximately three pounds of fragments was delivered, consisting
of various-sized fragments and one piece of core about three inches long.
Only a crude indication of depth within the structure was given, and orien-
tation and exact position of the fragments are unknown. The setting from
which the concrete was taken was described in several phone conversations
by Mr. Johnson. The site was not visited nor were photos or sketches
supplied to give more exact relationships. Three samples of material, repre-
senting chemical reaction products, have been sent for X-Ray analysis, but
at this writing, the results have not been received. The purpose of these
analyses is to verify the petrographic examination.

Description of the Sample

Aggregate

The coarse aggregate consists of approximately 95 percent rounded quartz and
guartzite, ranging in color from clear through white, gray, and pink to tan.
Also pebbles of micaceous gneiss and traprock {basalt) are found. This

DUNN GEQOSCIENCE CORPORATION
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URS /Madigan-Praeger
Page Two
August 30, 1976

aggregate is typical of the type of gravel once extensively mined from Long
Island. The fine aggregate consists of clear to white to gray quartz with
mincr amounts of feldspar, mica, magnetite, garnet, amethyst and some rock
fragments. In general the sample represents a very high quality aggregate of
which the only problem could be a potentially deleterious alkali reaction from
a high alkali cement, particularly if some of the quartz was strained or had
an opaline component.

Concrete

The samples consist of irreqularly shaped, "slabby" pieces of concrete that
is quite fragile and easily broken. The pieces have a white, coated appear-
ance. In approximately 85 percent of the cases, the aggregate-concrete
bond breaks or has broken around the aggregate, indicating a weakening of
this bond. The original portland cement has almost completely disintegrated.
The probable mineralogic composition of the present cementing material is
hydrous alkali siliceous glass which appears opaline in part, with minor
gypsum and calcite. The alkalic glass and gypsum have not been verified
through x-ray analysis or chemical tests, but calcite is indicated by effer-
vescence in dilute hydrochloric acid.

The calcite and possibly gypsum line most aggregate pockets in the concrete.
The alkali glass cuts across guartz pebbles, surrounds some quartz pebbles
and fills some pockets. The glass tends to be translucent and glassy at the
outer lining of the pocket and opaque and white with an earthy luster in the
center. Reaction rims both within and surrounding the aggregate particles
are very common, affecting 75 percent or more of the coarse aggregate. The
exact nature of these rims has not been determined.

The concrete is essentially devoid of entrained air. There are also very few
open bubbles which would be expected in this concrete as entrapped air.
However, there are numerous almost perfectly round masses of glassy to
earthy alkali silica (?) that are probably fillings in former (entrained air)
voids.

Probable Causes of Concrete Disintegration

The breakdown of the concrete can be described as primarily due to chemical
actions assisted by physical processes. The detericration of the portland
cement paste appears to be due to chemical action with sea water which is
high in alkali and rich in sulfate. The abundance of the white coating of
calcite is the result of carbonization, and the reaction product, calcite, has
concentrated at the aggregate-concrete boundary. The presence of what is

AIINAI AEACSMIEMAr AAnRAAR T

212



URS/Madigan-Praeger
Page Three
August 30, 1976

most likely gypsum, as botryoidal masses and small crystals, indicates a
reaction with the sulfate in sea water. The common appearance of probable
alkali silica material around aggregate particles as part of the cementing
matrix, filling in entrained air voids, and probably replacing former aggregate
particles, indicates moderate to extensive alkali reactivity between the sea
water, the aggregate, and the concrete matrix. Evidence of these reactions
has been observed in every fragment of concrete as well as in the piece of
concrete core.

Each of the above reactions leads to an expansion in volume and thus, incip-
ient or open fractures may be expected. It is possible that water in these
fractures could be subject to one or more cycles of freezing and thawing each
year, however, this is not considered to be a serious factor. With the
exception of the outermost portion of the concrete structure, the concrete is
most probably completely saturated throughout the year and thus, cyclic
wetting and drying is not considered to be a factor.

Possible Relationship to the Physical Environment

The portion of the sea wall undergoing the niost severe deterioration has been
described as being from the high water mark to several feet below the low
water mark, approximately the limits of the wave zone. The detericrated zone
is also reported to be adjacent to vertical expansion joints in the sea wall.
The concrete samples examined are further reported to be from behind a granite
block facing, some of which is missing and from which all the pointing has

been lost.

The pervasiveness of the chemical reaction products, and their apparent
occurrence in several concrete units separated by expansion joints suggests
that the chemical reactions have taken place, to a greater or lesser extent,
throughout the concrete structure. However, the area of severe deterioration
within the wave zone and along expansion joints where the flowing water has
the greatest access to the structure indicates that flowing water is a major
factor in the deterioration of the concrete. The flowing water has probably
had two effects on the concrete: it removes the products resulting from the
chemical activity, and it removes by physical action the less well-cemented
fragments, consequently exposing more concrete to the deterioration process.

Based on the examination of the sample of concrete supplied to us and the
description of the environment, the condition of this concrete could possibly

have been ameliorated in several ways. Air-entrained concrete could have
better absorbed the expansive forces of the chemical reactions. Low-alkali

DUNN GEOSCIENCE CORPORATION

213



URS/Madigan-Praeger
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cement and less siliceous aggregate would have decreased the extent of

the apparent alkali reactions. More complete and permanent facing, blocking
the action of flowing water on the concrete, would have decreased the erosive
force of the sea water.

When the results of the x-ray analyses are available, we will send a brief
addendum to this report unless the results require a complete re-evaluation
of our findings. In that case, we will contact you immediately to consider
possible courses of action.

If you have any questions about this work, please contact us. We enjoyed
working with you and look forward to assisting you in the future.

Sincerely vours,

e W B

George M. Banino
Vice President

jh
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