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Building Conservation Technology/The Ehrenkrantz Group with Syska 

and Hennessy have entered into contract with the United States Government, 

the National Park Service for the purposes of rehabilitating the mechani

cal and electrical systems of the Main Building and associated structures 

at Ellis Island, New York - New Jersey. Also included in the scope of 

work is the documentation and design of repairs for the exterior windows 

of the Main Building. 

The following report reflects the altered list of priorities set by 

a joint meeting of the Denver Service Center, North Atlantic Regional 

Office, Liberty National Monument, BCT/TEG and Syska and Hennessy per

sonnel on July 13, 1978, after review of the Phase IA preliminary designs 

for the rehabilitation of the mechanical and electrical systems of the 

Main Building and on-site inspection of the building. It was determined 

that "-ithout having a clearly defined program for the future use of the 

building at the present time, that the imm'ediate goal would be to stabilize 

the building, to make it weathertight and to prevent further deterioration 

of the building structure. To accomplish this goal the exterior windows 

will be made weathertight, the masonry repointed and repaired, and the 

present electrical syst_em upgraded to improve and increase lighting in 

the tour areas and to allow the storm drainage system to be heated to 

prevent freezing. The scope of work for Phase IB was thereby revised to 

include survey of all stone work, mortar analysis, recommendations for 

necessary repair of stone work, alternatives for the repair of windows 

and doors, and a revised electrical distribution design; and to eliminate 

rehabilitation of the mechanical system. 

In light of this, the following report covers items F, G, R, I, J, 

K and L of the Phase IA work and all items of the revised IB scope of 

work. It includes a survey of the present condition of all exterior 

windows, doors and masonry of the Main Bulding, recommendations and 

outline specifications for the repair and restoration of the above, a 

design and outline specification for revised electrical distribution and 
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cost estimates for all items. 

Measured drawings of the major window types and the design drawings 

I for electrical 

report. 

distribution are submitted as a separate package with this 
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WINDOW SURVEY 

To facilitate examination and documentation of the over.400 windows 

in the Main Building, three identification codes were devised: 

r.M;;r;;-1->::;.,:::;"::;:_IC:-'ii"·ii,-:, 7;-;,,::;,;-;,?-r-;o,;;-,,~.,:;c,,;c:.::__-------,-~,:;:";::"';-;";:;;e•'------,-:c"w"':-;,;, 

1. 

M:OCHANlCAL li.ND ELEC'I'RICAL REHAlHLlTATIO:l 
MAIN BUlLOING 

ELLIS ISLAND 

Window Type 

M'2..07 3 

The first system distinguishes the various ,.,indow types found 

throughout the building. Each different win.dow configuration was 

sketched and analyzed to determine the basic forms. Each basic type 

was then assigned a letter from A to Z (see Appendix A, chart with 

line drawings of each type) and measured drawings were prepared show

ing elevations and sections of each type (Appendix E). Where the 

basic type had variations, numbers were added to the letter designa

tions, i.e. the basic arched window found on the first floor was 

designated Bl, and other doors and windows derived from it were 

labelled B2 through B6. 

plans. 

2. Window Numbers 

The type code was then noted 'on the floor 

Individual openings were further distinguished by a numerical code 

keyed to their location in plan. This code will facilitate the trans-· 

mittal of information on each window, both in the current analytical 

phase and during the actual restoration work. 
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Windows of the facades, towers and interior light courts were grouped 

together and labelled first with letters corresponding to the compass 

direction and general location. Each opening was then assigned a 

three-digit number. The first digit identifies the floor, from 000 

at the basement level to 400 at the roof. The next two digits 

correspond to the location within each floor. Openings were numbered 

consecutively, from left to right on the exterior facades, counter

clockwise from the southwest corner on the lightwells, and counter

clockwise from the west side on the towers. For example, the code 

can be broken down in the following way: 

south facade 

L7 
r- third floor 

30~ second window from the left 

north\<'est tower r-roof level 
'-- NWI- 402. 

~ south opening (door) 

Skylights over the Ticket Office were coded M and numbered 201-214, 

from east to west and south to north. Numbers and their locations 

are shown on the plans in Appendix B. 

3. Remedial Treatment Class 

Field sheets containing an exterior elevation drawing of each 

different window type were prepared and numbered according to the 

above system. Each window was then inspected and the condition of 

its constituent elements--wood, glass, glazing putty, paint, concrete, 

stone or metal--was assessed. Areas in which the fabric had deterior

ated and/or window functions were impaired were marked in the corres

ponding location on the survey sheet. In addition, the presence and 

condition of hardware, steel grills and screens were indicated. These 
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forms are intended to serve as the basis for construction documents 

for the restoration work. 

After examination, the general condition of each window was assessed 

and it was assigned to one of three treatment classes--(1) Maintain, 

(2) Repair and (3) Replace--based on the amount and type of damage 

sustained and the. nature of the necessary repair techniques. Listed 

belmv are the criteria used in making the decisions: 

Maintain: Windows with little or no serious damage were placed in 

this category. All windows throughout the building need some form 

of maintenance, including removal of debris from sills, tightening of 

loose trim, replacement of broken glass, removal of corrosion from 

metal parts, filling of small holes or cracks in wood trim, and 

application of preservative treatments and paint. 

Repair: Windows requiring any of the above work which also 

contained elements so seriously split, warped or decayed as to require 

replacement, were designated for Repair. The amount of work to be 

replaced could range from 1 to 50% of the total window parts, and 

varied from a single sash stop, needed in many of the basement windows, 

to several feet of ovalo moulding, two sills, two transom rails, four 

transom stiles and four outer sash tracks, needed in window E209 

(Figure 1). 

Replace: Windows which required renewal of greater than SO% of the 

parts were marked for replacement. As a rule., when more than SO% of 

the window had been damaged, deterioration had extended into the 

framing elements, thereby jeopardizing the structural integrity of 

the window. Many of the windows in this category have already fallen 

out and been boarded over. 
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B. MASONRY SURVEY 

All brickwork and stone trim on the Main Building which was not 

included in the window survey was later examined separately. Parti

cular attention was given to conditions which pose an immediate 

threat to the masonry such as exposed iron anchors or loose stonework. 

Problem areas were recorded on elevation drawings in Appendix D and 

keyed to descriptions in Part liB of the text. 
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WINDOWS 

After over 20 years of unmitigated exposure to the elements, all the 

windows show signs of deterioration. Protective paint coatings have 

cracked and peeled, allowing moisture to come into direct contact 

with the bare wood and metal and thereby initiating decay and corro

sion. The following conditions were noted on all window types: 

--The w.indows have accumulat.ed large amounts of extraneous matter. 

Sills are covered .with dirt, leaves and decayed screens, often as 

much as several inches deep. This debris retains moisture, endanger

ing adjacent wood sills and mouldings, and encourages the growth of 

plants, whose roots may damage masonry units and mortar. Nails, 

spikes and staples have been attached to the exterior wood trim. As 

they corrode and expand, they cause the wood to crack and split • 

--Both glazing putty and caulking between the wood frame and. masonry 

surround have cracked and peeled, reducing the windows' weathertight-

ness. 

--Sash stops are loose, swollen, split or missing on almost all 

windows, preventing smooth operation of the sash. 

--All windows appear to have steel lintels between the exterior 

stonework and interior wood framing or plaster surround. lVhere the 

head framing has rotted through or the plaster has deteriorated, as 

in the third floor central windows (Type X), the lintels are exposed 

and have corroded. Windows on the second floor of the light courts 

(Type P) have no stone lintels, only the steel lintels covered with 

copper flashing. In all cases, this flashing has come loose and the 

lintels are corroded, splitting and sagging. The resulting pressure 

on the bricks below has caused some of the masonry framing the 

windows to crack and spall and will ev~ntually cause damage to the 
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windows themselves (Figure 2). 

--Hardware on all windows is rusted and stiff. Where sash weight 

chains or transom opening mech1nisms are frozen or broken, the windows 

frequently are stuck open, allm·>ing rain to damage interior stools 

and framework. Window hardware was documented photographically and is 

illustrated in Figures 3 through 29. 

--Wooden screens ,yere installed over the lo,yer sash and/or transoms 

of most windows. As a rule, where exposed to the ,yeather, they are in 

poor condition, with rails and stiles split or ,yarped, mouldings 

t,yisted and the wire mesh corroded. 

--Almost all windows have had metal grating or grilles attached to 

the exterior surround. Though most have lost their protective paint 

coatings, the rust is primarily superficial • 

Condition of the windo,ys was greatly dependent upon their particular 

design and location. Descriptions of each of the major window types 

and their problems are therefore given below. .Detailed data for· 

individual windows in these types, as well as for the other minor 

window forms, are included in Appendix C. 
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A BASEMENT WINDOWS 

J! IL 
[J I [] D 

~ i== 

-- - --

Maintain: 6 

Repair: 22 

Replace: 5 

Total: 33 

The basement windows are relatively small, with four vertical lights, 

and are set deeply within the granite surrounds. Because they are 

small and well-recessed, they have been sheltered from the weather, 

and though 22 were marked for repair, the work required is generally 

simple. Splitting or rot, where present, is confined to the outer 

jamb mouldings, sill and bottom sash rail. A number of the openings 

appear to have been refitted with casement sash, which should be 

replaced with awning windows in order to present a uniform appearance 

across the facade. 
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B FIRST FLOOR WINDOWS AND DOORS 

r 

Maintain: 4 

Repair: 28 

Replace: 5 

Total: 37 

The first floor «indows and doors are among the largest and most 

complex in the Main Building. They are composed of a semi-circular 

transom «ith 9-light sash in the center and 3 lights on each side, 

and a lo«er section with 9-over-1 sliding sash and 6-light sidelights. 

The transom and some of the side windows pivot at the center. 

All but 4 of the 37 windo«s and doors are in need of some repair, 
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and 5 are so badly damaged as to require replacement. Most problems 

are related to open joints. The separate sash units in each window· 

are framed with ovolo mouldings which were carelessly applied. Gaps 

have opened in the mitred corner joints and the butt joints around 

the arch of the transom on almost all windows, and water s.eeping into 

the end joints has caused the wood to check and rot and the nails 

holding the mouldings to corrode. Deterioration frequently extends 

to the outer stops behind the ovolos. The sash units themselves 

incorporate 54 muntin joints, most of which have opened, allowing 

water to enter and damage the interior elements of the joint. 

All doors are in very poor condition (Figure 30). Panels and decora

tive detail are checked, loose or missing, transoms are rotted and 

locks, handles and other hardware have been removed. Most doors 

should be completely replaced • 
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Cl and C2 ARCHED WINDOWS OF THE GREAT HALL 

Maintain: 

Repair: 

Replace: 

Total: 

C2 
Wood Doors 

6 

6 

Cl & CZ 
Metal Sash 

15 

15 

(Note: Nmnbers refer to window units as divided for the purpose of 
examination and recording.) 

The sash and framework of the Main Hall windows are composed entirely 

of metal. Sash on the first floor, which replaced the original 

entranceways, is extruded bronze, while the framework and transom 

windows which fill the remainder of the arches are made of steel. 

Though the paint covering has peeled, the bronze oxidized and the 

steel has corroded, this has not affected the structural integrity 
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of the parts. The only other impediment to normal operation of these 

windows appears to be the hardware; the closers on the bronze windows 

are frequently stiff or missing screws, and the complex mechanism for 

opening the steel transoms is heavily corroded and missing parts. 

By contrast, the wood doors at the second floor level of the arches 

are badly deteriorated. Panels and stiles are checked, mouldings are 

loose and hardware is missing. All require replacement. 
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C3 and ct, CLERESTORY WINDOWS 

Maintain: 

Repair: 

Replace: 8 

Total: 8 

(Note: Numbers refer to the entire window area.) 

The clerestory windows are constructed of multiple 8-part wooden sash 

units set into an arched wooden framework. They have been exposed to 

the most extreme weather conditions, and consequently are severely 

deteriorated (Figures 31 and 32). Mouldings, stiles, muntins and rails 

are cheeked and almost all joints are open. Approximately 95% of the 

sash members require replacement. The mechanism for opening the sash, 

similar to that found on the Cl and C2 windows, does not appear to be 

functional. 
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E BATHROOM WINDOWS 

K TOWER WINDOWS 

W BATHROOM WINDOWS NEXT TO TOWER 

I \ -

--l 
~ 

[J --- l] 
I 

Maintain: 25 

Repair: 15 

Replace: 3 

Total: 43 

I \ I 

,, [] 
l 

All three types are similar in construction--small, vertical windows 

with 1-over-1 sash and deep stone or brick reveals--and are in 

similar condition. Relatively well-protected, 25 of the windows 

require simply routine maintenance, while the remainder need only 

minor repairs, such as replacement of split ovolos or bottom rails, 

with the exception of 3 windows in the light courts and the first 

floor which have been subject to exceptional water damage. 
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F TICKET OFFICE 

Maintain: 

Repair: 

Replace: 

Total: 

4 

12 

16 

rsJ0 l~0 LSJ0 
.---
= 

t---. kZJrsJI [Z)[S] [2J[S) 

r---' 

I 

-----r [Q][Q[QJ 

I'' 
-~--

(Note: Numbers refer to wood portion of window 'bays.) 

Ticket Office windows are made of wood sash and interior panelling 

set into cast iron columns and framework; three windows to a bay. 

The metal is generally in good condition, despite loss of paint and 

subsequent corrosion. Over half the cast-iron pieces separating 

the windows have split at the bottom and should be welded together. 

The copper panels below the sills on the exterior elevations have 
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buckled in some places and have lost screws. 

The wood sash and interior framing, by contrast, are in very poor 

condition. 40% of the sills and/or lower rails are split. Joints 

in the 8-part transom windows are generally open. Mouldings along 

the iron frame are usually loose. On the interior, water running 

down the walls has detached large quantities of plaster and caused 

warping and rotting in the frames. The secondary members have bent 

in turn, and in many instances, the entire window frame has pulled 

away from the metal casing (Figure 33). 
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J SECOND FLOOR WINDOWS 

Maintain: 

Repair: 

. Replace: 

Total: 

1 

15 

21 

37 

\\ 
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The exterior second floor windows are made up of two 4-over-1 sash 

windows with a 2-light transom above each. As on the first floor, 

the ovolo mouldings framing the openings are generally loose, open 

at the joints and split. Over half the windows have rotten transom 

bars and lower transom sash rails, and nearly as many have rotten 

heads (Figures 34 and 35). This has been caused both by water pene

tration through the exterior lintel joints and by water running down 

the interior walls from leaking gutters. The side jambs have subse

quently rotted, and 21 of the 37 windows require total replacement. 
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M SKY]:.IGHTS IN THE TICKET OFFICE 

Maintain: 

Repair: 2 

Replace: 12 

Total: 14 

OOOOODDDDOOOO 
DOOOODODDDDDD 
OOODDDOOODODD 
DDDDDDDOODDDD 
OOOOODDDDDDOO 
DODDODDDDODOO 

The glass blocks of the skylights are set into reinforced concrete. 

Moisture appears to have penetrated around the edges of the glass, 

corroding the re-bars and thereby causing the concrete to crack and 

spall. From twenty feet below, extensive damage was evident (Figure 

34); smaller hairline cracks may also be present though not visible 

at that distance. Because the concrete and reinforcement ~re so 

badly deteriorated, and since the surrounds were originally poured 

in a mold, these windows cannot be repaired, but must be completely 

replaced. 
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S THIRD FLOOR WINDOWS 
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Maintain: 

Repair: 14 

Replace: 24 

Total: 38 

Except fot minor changes in the transom and surround constructi.on, 

the third floor windows are identical to those on the second floor, 

and suffer from most of the same problems. 14 of 38 windows require 

repair including replacement of sash, sills, transoms and framing 

(Figures 35, 36, 37, and 38). Ten windows on the north and east 

facades have already fallen in and 14 other windows are so badly 

damaged that total replacement is indicated. 
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T THIRD FLOOR LIGHT COURT WINDOWS 

I I 

DOD 
DOD 
DOD 

I -- I 
Maintain: 3 

Repair: 22 

Replace: 6 

Total: 31 

The most prevalent window type in the light courts has a three-light 

transom above 6-over-1 sash. With these windows, the most serious 

problems were located in the transom bar and above it, where water 

appears to have collected, causing the transom bar members to split 

and warp and the bottom rails, stiles and muntins of the transom sash 

to rot. In some cases, deterioration is so advanced that only a 

quarter-inch shell remains of the bottom_rail. 21 out of 31 windows 

have succumbed to such problems, the only exceptions being those with 

a protected western exposure. 
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X THIRD FLOOR WINDOWS IN CENTRAL SECTION 

JIJJLJ 
U LJ U U.U 

JJU. 11. 
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Maintain: 16 

Repair: 12 

Replace: 2 

Total: 30 

Windo\Vs of this type are composed of a single horizontal pane of 

glass 1<hich pivots on hinges in the center of the side rails. They 

are set into deep limestone and brick reveals, so that the exterior 

trim is generally in good condition. The interior faces, ho1<ever, 

appear to have \Vet and dried repeatedly as a result of the malfunction

ing drainage systems. Many of the 1<indo1<s on the southern side have 

joints open as much as one quarter of an inch, and many have rotten 

aprons. Water has also dissolved the plaster above the 1<indows, 

exposing the steel lintels, which have corroded and are beginning 

to bow. While damage to the interior trim is still largely cosmetic, 

the rusting lintels will eventually cause the windows to buckle and 

collapse. 
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B. Mli.SONRY 

l. Limestone Surrounds 

Damage to the limestone surrounds ranges from fine flaking to 

spalling of large stone chunks. It seems to have been generated by 

two factors--open mortar joints and corroding iron anchors. 

Almost all the stonework and adjacent brick is in need of repainting. 

Joints are open and rainwater has accumulated within, where it 

freezes and causes the sides of the joints to spall. The open joints 

have also allowed water to penetrate into the walls. The effects of 

this penetration are particularly noticeable in the windows of the 

second and third stories, where open joints in the soffits conduct 

water into the head framing, causing the framing to decay. In about 

one quarter of these windows, the frame has sagged or fallen in 

completely. 

Mortar deterioration has also caused movement within the surrounds. 

The resulting damage ranges from cracked corner blocks, found in 

about three-quarters of the exterior second floor windows, to half

inch shifts or bulges between the masonry units (see Figure 39). 

The most serious threat to the stonework appears to be corroding 

metal from several sources. Some windows, such as those on the 

northwest corner of the second floor, have iron cramps drilled through 

the center of the inner face of each stone block. In the northwest 

corner, where all the third floor windows have fallen in, the 

boarding used to block the openings has been secured to the masonry 

with iron bolts. The majority of the other windows have or had 

steel protective grills attached directly to the stone surround 

with iron anchors. 
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In all three cases, as the metal has corroded, it has expanded in 

volume, shattering the adjacent stonework (Figure 41). Extensive 

damage has occurred in the northwest corner, where as many as half 

the masonry units containing cramps have spalled (Figure 42), and 

alor.g the south side of the first floor, >{here grills were inserted 

into the stone reveal and the entire reveal area has subsequently 

spa.lled (Figure 43). This damage has been covered with concrete 

parging, which is visually incompatible and has already begun to 

crack itself. Where grills were installed on the face of the 

surrounds and remain in place, the paint on the metal appears to 

have protected the anchors from moisture. Where the grills were 

removed, most of the anchors were simply left in place. Some were 

covered with lead, but many have been exposed, rusted, and damaged 

the stone (Figure 44). 

Many areas of the stonework have been stained, either by copper in 

the roof and drainage system or by rusting iron in the grills and 

anchors. In some cases, the deposits of iron oxide on the sills has 

a perceptible thickness. 

2. Stone Trim 

Masonry deterioration in the remaining parts of the Main Building 

is similar in nature and origin to that found in the window surrounds. 

In all areas of the brick and stonework, mortar joints are open, and 

in several places corroding ironwork has caused serious deterioration 

of the limestone units. 

The most extensive damage has occurred in the eaves of the Main Hall 

roof (shown in Figure 45 and numbers N2, N3, N4, N5, Sl6, Sl7, Sl8, 

S20, 821 and S22 on the elevations in Appendix D). Anchors for the 
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stone fascia are located directly below the joints of the eave 

mouldings. As the mortar in these joints has deteriorated, water 

has penetrated behind the stone, causing the anchors to corrode 

and expand and the stone around them to spall. Four areas (NS, Sl6, 

Sl7 and S22) have expos<ti anchors and six more contain varying 

degrees of horizontal or circular cracking. 

Similar problems occur within the second and third floor cornices. 

Pieces of sto.ne .are missing in nine losations (E10, Ell, E14, W4, WS, 

W6, W7, S4 and SS) and twelve more are cracked (NlS, N12, N20, N28, E7, 

E8, El6, E18, E24, S2, S3, S6 and the Northwest Light Court near 

window 304). In addition to this, slight spalling and efflorescence 

are present along many of the stone joints, and repainting is 

required throughout as a result of leaking. in adjacent gutters (see 

Figure 39 and N22 and N27). Area S30 has joints open nearly one inch. 

The four towers contain from three to twelve exposed anchors in 

quoins near the base. There also are rusting bolts drilled into the 

third, fourth and fifth stones from the bottom of the Southwest Tower 

(see Sll and Sl2) and the eighth, ninth, tenth and eleventh stones in 

the Southeast Tower (S33 and S34). In the Northwest Tower, expansion 

of the sleeves has already caused serious damage in three of the six 

affected stones (see N23, N24 and Figure 48), and similar problems 

may be expected in the remaining areas if the metal is not removed. 

Decorative limestone bands run along the top and bottom of the second 

and third floor windows. Twenty seven blocks in these bands have 

vertical cracks ranging in length from 1" to the width of the unit 

(see Nl3, Nl4, N21, N28, E6, E9, E13, E15, El7, El9, WS, W9, Wll, 

IV13, S7, SS, S31, S32 and S29). Although they presumably result 

from building settlement and are thus probably inactive, the cracks 

pose potential problems. Most are located in the center of the blocks, 

where the anchors were probably placed. Water penetrating through 
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the cracks can thus corro4e the anchors and damage the stone. The 

upper band at 531 has already spalled, exposing the anchor. For this 

reason, the cracks should be patched. 

All four sculpture groups outside the Great Hall are undergoing 

deterioration (Nl7, N18, 527 and 528), The stone has spalled along 

the joints of the shields, on top of the scrolls and on the right wing 

of the northwestern eagle (Figures 49 and SO). The fruit clusters at 

the bottom of the compositions are encrusted· with dirt and efflores

cence. Although decorative elements have not been given a high 

priority in the current scope of preservation work, the existing cavi

ties should be filled so that ·water cannot collect and freeze within 

them, causing further damage to this original artwork. 

There are a number of other, less serious masonry problems. Much of 

the stonework adjacent to gutters is covered with copper stains 

(E2, Sl9),and one corner contains pigeon nests and droppings (Sl) • 

The outer skin of the granite water table is spalling around most of 

the building. Nails and miscellaneous hardware which may cause 

damage are located in quoins (E23, N33) or around sills (:E20, E21 and 

E22) and hurricane fencing has been attached to the masonry at N30 and 

S35. Two of the first floor limestone blocks are cracked (N32, Wl2), 

as are decorative bosses beside the panels on the Northwest and North

east Towers (Nl9, Nl6). Two quoins on the facade of the East Wing 

have pulled out (ES, Nll) and brick is cracking along the quoining 

at N31 and El2. 

As a result of greater exposure, several more problems are concen

trated in the roof area. Numerous quoins in the vertical bands on 

the east and west facades have cracked (Wl, W2, W3, E3, E4) and 

anchors are exposed at Wl. In the towers, cracking or minor spalling 

has occurred in the triangular pediments (SSl, NN7, SS9 ) , the arched 

pediments (SS12, SS14) and base or corner stones (NN2, NN8), 'but the 
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only damage requiring immediate attention is located adjacent to the 

arched openings (SS2, SS3, SS4, SSlO,. ·ssn, SS13 and NNl). The 

balustrades on the north and south facades have cracks or slight 

spalling in the sills (NN5, SS8, SS23, SS24), railings (SS5, SS24, 

SS25) or sides (NN3, SS6, SS26 and NN4) and large patches in several 

locations (NN6 and SS7). The balustrade at the south side of the 

east facade (El) is slightly cracked and needs repointing. 

The last masonry problem is primarily structural. The brick-and

stone parpet over the Ticket Office has begun to fall outward in two 

locations (N25 and N26), creating gaps as great as 2" between the 

top stone and the surrounding brickwork. The anchor system should 

be examined and the walls rebuilt if necessary. 

3. Mortar 

Examination of the masonry joints in the Main Building :JCevealed that 

although the mortar itself is still hard and pointing appears sound 

when observed from the ground, there are several problems in the 

joint construction. In the stonework, cracks have opened between 

the mortar and masonry as a result of mortar shrinkage and building 

settlement. (See Figures 39, 41, 42 and 45.) In the brickwork, the 

lime-rich mortar has weathered back from the brick surface as much 

as 1/4", creating shelves in which rainwater can collect and be 

drawn into the wall by capillary action. 

These problems occur in 75-85% of all mortar joints, but it is 

recommended that the entire building be repainted in order to insure 

a uniform appearance. The square foot area of brick and stone was 

estimated by preparing rough elevation sketches, taking measurements 

of overall dimensions and trim, and adding known dimensions from 

measured drawings of the window types, since measured elevation 

drawings of the Main Building do not exist. Using this method, 
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the total area of brick to be repainted was calculated to be 56,000 

square feet, and the total area of stone 85,900 lineal feet. 

Samples of original mortar weighing approximately 8 ounces each were 

taken from joints between the bricks and limestone trim on the roof 

level of the Northwest and Northeast Towers. To provide a basis for 

the formulation of new mortar recipes, ASTM tests C-85 and C-136 were 

perfonned on the samples. The results are included on the following 

page. The mortars were also matched with standard color samples in 

the Munsell color system, as follows: brick mortar - 2.SY 6/2 and 

stone mortar - SY 7/1. 
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AMBRIC TESTING AND ENGINEERING ASSOCIATES ?.fc:A .. 

RltOIUTt:RI<O £NG1NEERiJ 

• lN6P£CT()RS • 

TESTING LABORATOR:II:8 

• CHii:M18TO: • 

4110 Wheeler Avenue 
Alexandria, Va. 22304 

703-370-3100 

v - 749 

Building Conservation Technology, Inc. 
Suite 1117, 1010 Vermont Ave,, N.W. 
Hashington, D.C. 20005 

Attn: Ms. Mary L. Oehrlein AIA 

I 
Dear Ms. Oehrlein: 

ll• August 1978 

Re: Ellis Island 

We report the results of our tests on mortar from the referenced project. 
ASTM e 85 and ASTM C 144 were the test procedures followed. 

TEST RESULTS: 
ASTM C 85 

Sample No. 

ifol. Brick Mortar. 
Cement 
Sand 
Lime 

1f2 Stone Mortar 
Cement 
Sand 
Lime 

Sieve Analysis 
ASTM C 144 

II r 

Sieve Size 

1f 4 
if 8 
1f 16 
tr 3o 
1f 50 
ifolOO 
lf200 

Proportions 
% By Weight % By Volume 

8.2 % 
50.9 
40.9 

10.8 
lt2. 5 
46.7 

4.99 
36.29 
58.58 

6.33 
29.29 
64.37 

% Passing 
4fl Brick Mortar 

% Passing 
# 2 Stone Mortar 

27 

100 
94.3 
77.6 
59.7 
39.1 

7.8 
1.0 

100 
94.6 
72.1 
52.7 
36.1 
3.0 

.6 

Respectfully submitted, 

~.W.\ l,c,~ 
F. W. Hilliams, P.E. 
Executive Vice President 
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c. PAINT ANALYSIS 

The painted exterior trim of the Main Building was examined to 

determine the original and all subsequent paint colors. Examina

tion was made of approximately 75-100 of the 410 window and door 

openings. Considerable variation was found in the number of paint 

layers depending upon the location of the window/door; the light 

court windows and those not easily accessible have f~wer paint 

layers. The layering sequences shown on the following paint 

charts labeled as original window frames and sash are the typical 

and most complete of the sequences recorded. At the time of the 

original building construction, the window and door frames were 

painted light green (7.5GY 6/2), the sash and metal arch windows 

were painted medium green (lOG 4/4), and the doors were painted 

black (N2.). 

The Railroad Ticket Office was added to the north elevation of the 

Main Building in 1904 and therefore the cast iron and wood frames 

and "rood sash are missing the first two paint layers. The third 

floor of the west wing was added in 1911. At that time all of the 

trim was painted light green. In 1913-14 the third floor was added 

to the east wing. This marked the last major addition/change in 

the exterior appearance of the Main Building. It is therefore 

recommended that the paint colors used at the completion of this 

construction be the ones chosen for the present repainting endeavor. 

All of the t;rood door and window frames and the frame and sash of 

the metal arch windows were painted medium grey (NS.S). All of 

the wood window sash and all of the doors were painted dark grey 

(N4. 0) 

The paint used on the trim of the building throughout its history 

was oil based paint and had a medium gloss finish. The complete 

layering sequences and the Munsell codes for each paint color 
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are recorded in chronological order .on the following charts. The 

original paint layer appears at the top of each column, the most 

recent layer at the bottom. The darkened horizontal bar indicates 

the paint layer applied at the time of the third floor east wing 

construction and are those colors recommended for use in repainting. 
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Figure 2. 

Spalled brick caused by 
corroding lintel on SEL 
209. 
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Figure S. 

Type A, Basement Window 
Hook. 

Figure 5. 

Type CZ, Firat FZoor 
Casement DetaiZ of 
Top of Latah Mechanism. 
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Figure 4. 

Type B2, First FZoor 
Door Hinge. 

Figure 6. 

Type CZ, First FZoor 
Casement DetaiZ of 
Center of Latah 
Mechanism. 
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Figu:t'e 7. 

Type Cl, First Floor 
Casement Detail of 
Bottom of Latch 
Mechanism. 

Fi gu:t'e 9. 

Type CZ, Main Arches 
Transom Operating 
Mechanism. 
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Figu:t'e 8. 

Type Cl, First Floor 
Casement Screen 
Hardware. 
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FigUPe lO. 

Type C2, Main Arches 
Transom operating 
Mechanism. 

Fi(JUI'e ll. 

Type C2, Main Arches 
Detail of Transom 
Operating Mechanism. 
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FigUPe l2. 

Type C2, Main Arches 
Exterior Door Hardware. 
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Figure l- 3. 

Type C2, Main Arehes 
Detail- of Door Hardware. 

Fig=e l-5. 

Type C3, Cl-erestory 
Sash Hinges. 
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Figure l-4 • 

Type C3, Cl-erestory 
Window Operating 
Meehan ism. 

Figure l-6 . 

Type E Bathroom Window 
Sash Lock. 
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Figure Z7. 

Type E Ba.throom Window 
Sash Pulls . 

Figure Z9. 

Type F Ticket Office 
ScPeen HaPdwaPe. 
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Figure ZB. 

Type F Ticket Office 
Sash Pull. 

Figure 20. 

Type F Ticket Office 
TPansom HardWaPe. 
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Figure 2l. 

JYpe J Second Floor 
• Window Sash Weights. 

Type S raird Floor 
Window Sash Loek. 
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Figu:t.'e 22. 

Type S Third Floor 
Window Sash Handles. 

Figu:t.'e 24. 

Type S Third Floor 
f!indow Transom Chain. 
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Figure 25. 

Type S Third Floor 
Transom Lock. 

Figure 2?. 

Type Y Tower Roof 
Door Hinge. 
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FigW'e 26. 

Type S Third Floor 
Window Awning 
Hardi»are • 

Figure 28. 

Type Y Tower Roof 
Door Knob and 
Escutcheon. 
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Figu:t>e 29. 

Type Z Sash Loek. 

Figu:t>e 30. 

Split and Potted panels and missing deeorative detail 
in DooP El06. 
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Figure ;;z, 

Typical Clerestory (Type C3 and C4) Window Sash . 

Figure :32. 

Detail of Clerestory Sash showing open joints and 
decayed wood. 
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Figure 33. 

Interior elevation of Ticket Office (Type F) window 
Ell5 showing warped and rotted head and jamb members. 

Figure 34. 

Rotten interior jamb and stool on second floor 
(Type J) window N203. 
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Figu:J:'e 35. 

Rotted and broken head, transom and jamb framing 
on interior of window N203. 

Figu.Y'e 36. 

Cracked and spallina concrete in skylights over 
Ticket Office- (Type" 11). 
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Figure 37. 

Detail from ~indO~ W308, sho~ing conditions typical of 
second floor (Type J) and third floor (Type S) ~indO~s. 
Sho~ here is the siZZ, ~ith open sash joints, Zoose 
trim, and cracks in the lo~er sash raiZ. 

Figure 38. 

Upper half of sash, shwing open J'oints at muntin and 
corner of stile and rail. 
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Figure 39. 

View of head, showing araaked wood and loose trim. Note also 
keystone in stone surround, which has slipped out approximately 
l" and open joints in gutter stones. 
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Figure 40. 

Interior of window NS25, 
where head mouldings are 
missing and transom and 
joints are rotted. 
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Figu:t'e 42. 

Figure 47-. 

Cracked and spalling stone 
caused by corroding grill 
anchors. 

Head of windOw N2ZZ, where stone spaZling has been caused both by 
cramps inserted in wind:JtJ reveal (along the tops) and by griU 
anchors (cracking in the side). 
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Figure 43. 

Grill drilled into stone 
reveal of window El07. 
Note parging at inner 
edge of reveal. 

Figure 44. 

Spalling caused by grill 
anchors in window El05. 
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Figure 45. Spalled stone fascia along eaves at southeast corner of roof. 
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Figure 46. 

Spalled gutter above second floor on west facade. 

Figure 4?. 

Spalled gutter above east facade of Ticket Office. 
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Figure 48. 

Where sleeves were inserted in the quoins of the 
Northeast Tower, the stone has spalled (on left) 
or cracked (on right). 
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Figv.:t>e 49. SpaUing on top of seroUs which are part of the northwestern sculptW>e group. 
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Figure 50. Damaged stone wing on the northwestern eagZe. 
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Ill. Recommendations 

and Outline Specifications 
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A. WINDOWS AND DOORS 

Based upon field survey of the condition of all of the wood windows 

and doors three major classes of remedial treatment were devised, 

as discussed in Part I. Each of the openings were placed into one 

of these three classes: maintain, repair, replace. Through dis

cussions t<ith National Park Service personnel, it was determined 

that two additional classes were necessary; 

4. 

5. 

Closing Off: where windows were not visible on the exterior of 

the building and would not affect the visitors viewing and 

interpretation of the building, they may be completely closed 

off. 

Conservation: in cases where at least one window or door of a 

major type was not designated for maintenance, the window or 

door considered to be in the best condition would undergo complete 

conservation by reusing good portions of other windows· or doors 

of the same type and employing wood consolidation treatments. 

On the following pages are recommendations and outline specifications 

for each of the remedial treatment classes. 
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1. Maintenance 

--Remove all dirt, leaves and other debris from window sills; remove 

all extraneous nails, staples, bolts, hooks, etc. from the wood trim. 

--Remove all caulking between wood and masonry surrounds. 

--Remove all glazing putty and glazing paints. Label, remove and 

store glass. 

--Remove all loose paint by scraping and sanding, and brush all 

surfaces with a stiff fiber bristle brush to remove all dust/dirt. 

--Treat all wood surfaces with a 5% solution of pentachlorophenol 

in mineral spirits. Repeat application until wood no longer absorbs 

liquid. Allow at least 24 hours drying time prior to painting. 

--Tighten open joints where indicated on the field notes and secure 

with wood glue and finishing nails properly counter-s1.1nk. Fill all 

joints which cannot be closed without dismantling the window and all 

other holes in the wood sash and frame with a non-shrinking wood 

filler. 

--Sand to a smooth surface. 

--Treat all stiff and rusted hardware with chemical rust remover 

and brush clean with bristle brush. Repair/replace all broken sash 

weights, locks, etc. to match exi·sting. 

--Secure frame to masonry with counter-sunk stainless steel masonry 

bolts through jamb; at least two per jamb but spaced no more than 

three feet apart. Fill with non-shrinking wood filler--sand to 

smooth surface. 

--Attach bronze or copper weatherstripping to bottom and sides of 

sash to make weathertight. 
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--Caulk joint between wood frame and masonry with a permanently 

flexible polyurethane sealant, backed with a polyurethane compres

sible rod filler. Finish to a concave joint with smooth finish. 

Caulking shall be light gray in color. 

--Reinstall glazing, replacing broken glazing with single strength 

new glass. Set glass in putty, secure with metal glaziers points 

and finish with accurately formed bevels. Use permanently flexible 

glazing putty. 

--Paint all exterior surfaces including bottoms of sash with three 

good coats of alkyd resin, semi-gloss, non-chalking exterior enamel 

mixed to match the colors as specified. 

55 

i 

~ 
I 
I 
1 
' 



I 

I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
I 
I 

2. Repair 

--Remove all dirt, leaves and other debris from window sills; remove 

all extraneous nails, staples, bolts, hooks, etc. from the wood trim. 

--Remove all caulking from between "'ood and masonry surround. 

--Remove all glazing putty and glazing points. Label, remove and 

store glass. 

--Remove all rotted and deteriorated wood as marked on drawings. 

Remove all other wood found to be rotted or deteriorated during the 

repair process. 

--Clean all exposed lintels of all loose scales to bare metal by 

brushing with non-ferrous wire brush. Bru·sh apply two coats rust 
• 

inhibitive lead primer such as Lead Chromate Gray - #360 to a 

minimum dry film thickness of 2 mils. Replace lintel with new 

steel of, same dimensions as original if found to be structurally 

unsound. 

--Remove all loose paint by scraping and sanding and brush all 

surfaces with a stiff fiber bristle brush to remove all dust and 

dirt. 

--Treat all wood surfaces with a 5% solution of pentachorophenol 

in mineral spirits. Repeat application until wood no longer absorbs 

liquid. 

--Replace all damaged/deteriorated wood with new pressure treated 

heartwoods. Hood species, dimensions, joint detailing, molding 

profiles and fasteners shall match the original. Treat all cuts of 

new wood with wood preservative prior to installation. 

--Close all open joints and fill all holes with non-shrinking wood 

filler. All nails shall be counter-sunk and filled with non-shrinking 
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wood filler sanded to a smooth surface. 

--Treat all stiff and rusted hardware with chemical rust remover 

and brush clean with stiff bristle brush. Repair/replace all broken 

sash weights, locks, etc. to match existing. 

--Secure frame to masonry with counter-sunk stainless steel masonry 

bolts through jamb; at least two per jamb but spaced no more than 

three feet apart. Fill with non-shrinking wood filler. Sand to 

smooth surface. 

--Attach bronze or copper weatherstripping to sides and bottom of 

sash to make weathertight. 

--Caulk joint between wood frame and masonry with a permanently 

flexible polyurethane sealant, backed with polyurethane compressible 

rod filler. Finish to smooth concave joint. Caulking shall be 

light gray in color. 

--Reinstall glazing replacing broken glass with single strength 

new glass. Set glass in putty, secure with metal glaziers points 

and finish with accurately formed bevel. Use permanentlyflexible 

glazing putty. 

--Paint all exterior surfaces including bottoms of sash with three 

good coats of alkyd resin semi-gloss, non-chalking exterior enamel 

paint mixed to match the colors specified. 
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3. Replacement 

--Remove window and frame from masonry opening. Salvage glass and 

hardware and interior oak surrounds for reuse. 

--Clean steel lintels of all loose sash to bare metal by brushing 

with non-ferrous wire brush. Brush apply two coats rust inhibitive 

lead primer such as Lead Chromate Gray - #360 to minimum dry film 

thickness of 2 mils. Replace lintel with new steel of same dimension 

as original if found to be structurally unsound. 

--Fabricate new window and frame of pressure treated heartwoods. 

Wood species, dimensions, joint detailing, molding profiles, and 

fasteners shall match the original. New windows may have spring

load sash in lieu of counter-balance sash weights. All cuts in new 

wood shall be treated with wood preservative. All wood shall be 

primed with alkyd resin primer prior to assembly. All nails shall 

be counter-sunk and filled with non-shrinking wood filler. Reuse 

original interior oak surrounds where possible. Where not possible 

install only portions necessary to make window operable and weather

tight. 

--New frame shall be secured to surrounding masonry with stainless 

steel counter-sunk masonry bolts through the jamb; at least two per 

jamb, spaced no more than three feet apart. 

--Old glass and hardware shall be reused wherever possible. Clean 

hardware with chemical rust remover and brush with stiff bristle 

brush. All new hardware shall match original in material, config

uration and finish. 

--Bed glass in putty with metal glaziers points and finish with 

accurately formed bevel. Use permanently flexible glazing putty. 

--Caulk joint between frame and masonry surround with flexible poly

urethane sealant. Joint shall be concave with smooth finish. Sealant 
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shall be light gray in color. 

--Paint all exterior surfaces including bottoms of sash with three 

good coats of alkyd resin, semi-gloss, non-chalking, exterior enamel 

paint matched to colors specified. 
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4. Closing Off 

--Those windows listed below may be closed off and no change made 

in the condition of the original ,;indow fabric. 

Southv1est Light Court 

SWL 201 thru SWL 206 

SWL 211 thru SWL 213 

SWL 301 thru SWL 314 

Northwest Light Court 

NWL 207 thru NWL 212 

Southeast Light Court 

SEL 101 thru SEL 104 

SEL 201 thru SEL 213 

SEL 301 thru SEL 311 

Northeast Light Court 

NEL 101 thru NEL 103 

NEL 201 thru NEL 213 

NEL 301 thru NEL 311 

--The entire window opening shall be covered with 5/8" exterior grade 

plywood cut to fit snugly into the masonry reveal. Attach to the 

window frame with non-corrosive nails or screws. 

--Caulk all seams in the plywood and the joint between the 

and masonry with polyurethane sealant. 

--Paint the plywood with three coats exterior alkyd, non-chalking 

paint to match color specified. 
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5. Conservation 

At least one of each major type of window and door opening shall 

remain intact as an example of the original unaltered fabric. This 

affects only window types C3 and C4, the clerestory windows and 

type F, the Railroad Ticket Office. 

From the windows of each of these types placed in Class 2, the one 

in best condition has been chosen for conservation. The window will 

be rebuilt entirely of original fabric gathered from similar-type 

windows which are being repaired or replaced. If sufficient parts 

in good condition cannot be obtained from other windows, the best of 

the parts will undergo consolidation with epoxy resins to strengthen 

the wood. The windows will then be reassembled to full operating 

and restored condition. The windows chosen for conservation are: 

Type C3 and C4: window N401 

Type F: window Nll6 
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B. METAL WINDOWS 

All of the metal ~indows fell in Remedial Treatment Class 1 and 

require only maintenance as follows: 
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1. Cl and C2 

--Remove all glazing putty. Label, remove and store glass. 

--Remove all paint and scales, both interior and exterior by dry grit 

blasting; fine grit No. 10-45 at 80-100 psi. Protect the surrounding 

masonry from damage. Clean metal of residue grit by air blasting and 

prime immediately (within eight hours) with two brush coats of rust 

inhibitive lead primer such as Lead Chromate Gray - 1/360, Apex Color 

Works, Inc. with minimum dry film thickness of 2 mils. 

--Fill all open joints, holes, cracks, etc. with a flexible polyure

thane sealant. 

--Repair/replace any missing or damaged hardware. New shall match 

original in material, shape and finish. This includes interior 

operating mechanism . 

--Reinstall glass, replacing broken panes with new single strength 

glass. Bed glass in metal sash putty such as DAP "1012" and finish 

with accurately formed bevel. 

--Caulk joint between metal and masonry with light gray colored 

flexible polyurethane sealant backed with compressible polyurethane 

rod. Joint shall be concave with a smooth finish. 

--Brush apply two coats of alkyd resin, semi-gloss, non-chalking 

exterior enamel to match color specified. 
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2. Railroad Ticket Office Cast Iron 

--In areas where cast iron has cracked or split spot clean to bare 

metal by blasting (fine grit No. 10-45 at 80-100 psi) or wire 

brushing. Without attempting to close crack or split, spot weld to 

join and fill opening. Grind weld to make level with surrounding 

surfaces. 

--Remove all paint and scale from cast iron and copper by dry grit 

blasting (fine grit No. 10-45 at 80-100 psi}. Protect surrounding 

masonry, wood windows and glass from damage. Prime immediately 

(within eight hours) with two brush applied coats of rust inhibitive 

lead primer such as Lead Chromate Gray - 11360. Minimum dry film 

thickness of 2 mils. Second coat shall be visibly different in color 

from the first. 

--Reattach copper panels where loose with copper screws • 

--Caulk all open joints between copper panels and cast iron with 

polyurethane sealant. Joint shall be concave with smooth finish. 

--Repair/replace wood window frames and sash as specified under window 

repair and window replacement. 

--Brush apply three good coats of alkyd resin, semi-gloss, non

chalking, exterior enamel to match color specified. 
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c. MASONRY 

1. Removal of Anchor Bolts 

--Remove all surface mounted windm; grills presently in place by 

unscrewing bolts wherever possible. Where not possible, cut the 

bolts at the surface of the stone using a thin blade hand saw. Do 

not remove by force. Do not damage stone. 

--Remove any remaining portion of the anchor bolts and lead sleeve 

by drilling with bit no larger than 1/4". Do not damage stone. 

--Remove all dust, soot and debris from surrounding stone and bolt 

hole by flushing with water and brushing with stiff non-metallic 

bristle brush. 

--Brush interior of hole with Sikadur Hi-Mod epoxy adhesive or equal 

and fill with specified patching mortar mix. Pack mortar tightly 

into hole leaving no voids. Mortar should not extend beyond edge of 

hole--avoid featheredging. 

--Remove any excess mortar and tool surface level to surrounding 

stone. 

--Lightly stipple surface of patch with a soft non-metallic bristle 

brush. 

--Keep patch moist (80-90% RH) for 72 hours or until mortar is set. 
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2. Stone Repair (Spalled Stone Fragments Available for Replacement) 

--Secure all pieces of spalled stone larger than 3"x3"x3" which are 

in sound condition without serious cracks or flaws back into their 

original location on the building. 

--If original metal anchors are exposed they shall be examined for 

structural soundness, and either replaced with new stainless steel 

anchors of the same size bedded in the stone 'lith epoxy mortar or 

they shall be cleaned of all scales to bare metal by wire brushing 

and all exposed surfaces coated with zinc primer. 

--Both building stone and stone fragments shall be cleaned of all 

loose debris and grease, and both surfaces to be bonded brush coated 

with Sikadur Hi-Mod adhesive or equal. Set stone while Hi-Mod is 

still tacky, up to four hours. 

--Pieces of spalled stone larger than 4"x4"x4" for any dimension 

shall be further secured with 1/4" round stainless steel anchor rods, 

set into 1/2" drilled holes in building stone, and stone fragment. 

Anchors shall be bedded with epoxy grout (Sika Hi-Mod mixed with 

Sikadur Granules or equal). 

--Anchors shall be centered and spaced at intervals of not more than 

5" nor less than 3" depending on fragment size and shall be no less 

than 2" from the finish stone face. Further, they shall be no less 

than 2" from any edge. 

--Clean exposed surfaces of any residual resin and fill any chipped 

areas with patching mortar. 
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3. Stone Repair (Spalled Stone Fragments Not Available/Not Reusable) 

--All exposed, in place anchors shall be examined for structural 

soundness and either replaced with stainless steel anchors of the 

same size bedded in the stone with epoxy mortar or they shall be 

cleaned of all scales to bare metal by wire brushing and all exposed 

surfaces coated with zinc primer. 

--The broken surface of the stone shall be cleaned of all debris, 

dust, grease, etc. and brush coated with Sikadur Hi-Mod epoxy adhesive 

or equal and the missing stone area filled with patching mortar mix. 

The surface of the patched area shall be formed to match the contours 

of the surrounding stone. 

--For patched areas larger than 4"x4Hx4" in any dimension, stainless 

steel 1/4" rod anchors shall be bedded in the stone using epoxy grout 

(Sika Hi-Mod mixed with Sikadur Granules or equal) and the patching 

mortar poured around them. Anchors shall be centered and spaced at 

intervals of not more than 5" and not less than 3" depending on 

fragment size and shall be no less than 2" from the finish surface 

of the patch. Further, they shall be no less than 2" from any edge. 
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4. Brick Repainting 

Materials: 

Lime: hydrated masons lime ASTM C207 

Cement: portland cement type I ASTM Cl50 

Aggregate: shall consist of clean sharp sand free of loam, silt, 

soluable salts and vegetable matter. Aggregate shall conform to 

the following size gradations: 

Sieve Size Percent Retained 

No. 4 0 
No. 8 6 
No. 16 22 
No. 30 40 
No. 50 61 
No. 100 94 
No. 200 99 

The color of the aggregate shall be chOsen so that the dry mortar 

color matches the following Munsell standard: 2.5Y 6/2. 

Water: shall be clean and free of oils, acid, alkalies and organic 

matter. 

Proportions: 

1 parts by volume cement 
11 parts by volume lime 

7 parts by volume aggregate 

Measurement of ingredients, including ,.mter, shall be accurate and 

successive batches shall be proportioned alike. Measuring devices 

of known volume shall be used rather than shovel and water bucket. 

Execution: 

--Rake joints to a depth of at least one inch by hand with chisel 

and mallet. Chisel w·idth to be less than width of joint. Use no 

power tools. 
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--Brush, vacuum or flush joints to remove all dirt and loose debris. 

--Machine mix mortar for no less than three minutes. 

--Use and place mortar in final position within two hours of mixing. 

Do not retemper or use material v7hic\J. has partially set, is caked 

or is lumpy. 

--Use clean tools and equipment, free from har~ened or partially 

hardened material. 

--Dampen brick (surface dry) prior to repainting. 

--Pack joints with mortar leaving no voids. 

--Recess the surface of the pointing slightly. Do not allow mortar 

to extend over the edges of the brick. 

--As soon as the mortar has taken its initial set, tool the joints 

to match the illustrated joint configuration . 

--Keep joints damp (90% RH) for at least 72 hours or until surface 

cured. 

JOINT PROFILE FOR BOTH 
VERTICAL AND HORIZONTAL JOINT 
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5. Stone Repainting (?atching Mortar Mix) 

Materials: 

Lime: hydrated masons lime ASTM C207 

Cement: portland cement type I ASTM ClSO 

Aggregate: shall consist of clean sharp sand free of loam, silt, 

soluable salts and vegetable matter. Aggregate shall conform to 

the following size gradations: 

Sieve Size Percent Retained 

No. 4 0 
No. 8 5 
No. 16 28 
No. 30 47 
No. so 64 
No. 100 97 
No. zoo 99 

The color of the aggregate shall be chosen so that the dry mortar 

color matches the following Munsell standard: SY 7/1. 

Water: shall be clean and free of oils, acid, alkalies, and organic 

matter. 

Proportions: 

1 parts by volume cement 
11 parts by volume lime 

5 parts by volume aggregate 

Measurement of ingredients, including water, shall be accurate and 

successive batches shall be proportioned alike. Measuring devices 

of known volume shall be used rather than shovel and water bucket. 

Exec.u t ion:· 

--Rake joints to a depth of at least one inch by hand with chisel 

and mallet. Chisel width to be less than width of joint. Use no 

power tools. 
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--Brush, vacuum or flush joints to remove all dirt and loose debris. 

--Machine mix mortar for no less than three minutes. 

--Use and place mortar in final position within two hours of mixing. 

Do not retemper or use material that has partially set, is caked 

or is lumpy. 

--Use clean tools and equipment, free from hardened or partially 

hardened material. 

--Dampen stone (surface dry) prior to repainting. 

--Pack joints with mortar leaving no voids. 

--Recess the surface of the pointing slightly. Do not allow mortar 

to extend over the edges of the stone. 

--As soon as the mortar has taken its initial set, tool the joints to 

match the illustrated joint configuration. 

--Keep joints damp (90% RR) for at least 72 hours or until surface 

cured. 

JOINT PROFILE FOR BOTH 
VERTICAL AND HORIZONTAL JOINT 
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D. DEBRIS REMOVAL 

All debris, both existing and that which will be created by the con

struction work in and around the Main Building, will be removed from 

the site. Prior to the removal of any debris, all items valuable to 

the interpretation of the building or to the stabilization of the 

building will be identified, tagged and catalogued according to 

procedures set forth in Manual for Museums, Ralph H. Le<vis, National 

Park Service, U.S. Department of the Interior, Washington, D.C., 1976, 

Accession records will specifically note the location in which the 

object was found along with the normal date, description, accession 

number and catalogue number information. All tagged items will then 

be stored in one location where they can be kept dry and free from 

damage. Tagging and storage will be carried out under the supervision 

of BCT/TEG staff • 

After valuable items have been removed from an area, remaining debris 

will be removed. Debris to be removed will include only loose mate

rial now lying on the floors; plaster, terra cotta tile, floor tile, 

loose flooring, wood scraps, plumbing fixtures, etc. No plaster, 

tile, woodwork, hardware or fixtures still attached to walls, 

ceiling or floors is to be removed. 

Debris will be scooped with shovel into wheelbarrows or carts and 

carried to a central location to be moved to the ground via chutes 

and deposited into carts. Carts will carry the debris to one location 

on the grounds where it will be stored to await removal from the 

Island. Large or heavy objects may be lowered to the ground using 

pulley systems to which they are securely fastened. 

Debris will be removed from the Island via barge or scow by a 

licensed contractor and will be disposed of in accordance with 

federal and local laws. 
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A. DESCRIPTION OF DISTRIBUTION SYSTEM 

The electrical work indicated in the scope of work Phase lB, Item F, 

revised electrical distribution design includes the following: 

1. 

2. 

3. 

4. 

Major overhaul of the two existing 150-kw diesel generators and 

the fuel-oil transfer pumps. 

Installation of new distribution equipment in the generator room 

to distribute power to the Main Building and portions of the 

Kitchen and Laundry Building, Powerhouse, Ferry Building, Immi

grant Building, and trailer area. The distribution equipment 

will be arranged, as it is now, for alternate operation of the 

generators, i.e. prime and standby on a selective basis or 

simultaneous (non-parallel) operation should the need arise. 

For distribution to the Main Building and Ferry Building, 

transformers will be installed to step the voltage up·from 240 

volts, 3 phase to 480, 3 phase at the generator room; distri

bution will be done at 480 volts, and stepped down to 120/208 

volts, 3 phase, 4 wire for utilization. This will limit the 

voltage drop on the long feeders and reduce the quantity of 

cables required. 

Feeders will be installed of a sufficient size to carry the 

calculated present load and allow for spare capacity for future 

addition. Feeders will be installed in the enclosed space 

above the walkways connecting the buildings. The feeders to 

the Main Building will be installed in the tunnel below the 

Kitchen and Laundry Building and the basement of the Main Build

ing. All equipment installed in the basement will be weather

proof. 

Lighting will be provided in the tour areas by means of cleaned 
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and rewired existing features. Where lighting is inadequate 

using existing features, new fixtures will be added. New 

lighting will be provided for the Hain Building basement, 

trailer area and attic space. New exit lights will be pro

vided along the tour areas. The chandeliers in the main hall 

will be rewired and the mechanical hoists refurbished. 

In addition to connecting the existing receptacles to the new 

distribution system, additional receptacles will be installed 

throughout the tour areas and in the wings of the Hain Building. 

In order to prevent freezing and subsequent water damage, heat 

tracing cables will be installed in all gutters and leaders. 

Existing storm water traps in the basement will also be heat 

traced. The heat tracing function will be controlled by a 

moisture and temperature sensitive thermostat assembly . 

The total electrical loads, based upon the present program, will 

create a condition of peak loading of the operating 150-kw 

generator during the winter months at times when the electric 

heating and the heat tracing is in operation. Should the 

addition of electrical load be anticipated, then the generators 

will be required to run simultaneously. 
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OUTLINE SPECIFICATIONS 

SECTION 1 - GENERAL PROVISIONS FOR ELECTRICAL WORK 

-01 General 

-02 

a. AlA Document 201 and supplementary conditions for electri
cal work shall form a part of this specification. 

b. Specifications are of simplified form and include incom
plete sentences. Words or phrases such as "The Contractor 
shall,'' 11 shall be,n "furnish," flprovide,'' "a," "an," uthe,rt 
and "all" have been omitted for brevity. 

Scope of Work 

Labor, materials, equipment and services necessary for comPlete 
safe installation in conformity with applicable Codes and 
Authorities having jurisdiction, including the folloving: 

a. Racevays . 

b. Wire and cable. 

c. Low voltage distribution equipment. 

d. Light, power, control and alarm -.;vi ring systems. 

e. Grounding system. 

f. Devices. 

g. 

h. 

Lighting fixtures and lamps. 

Cutting and patching, except as noted in section "Special 
General Conditions for Electrical Work." 

i. Shop drawings. 

j . Samples. 

k. Record and as-built drawings. 

1. Inserts and supports. 
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-03 Work Not Included 

a. Temporary light and power. 

b. Finished painting. 

e. Installing access doors. 

-04 Connections to Existing Work 

a. 

b. 

c • 

d. 

Install new work and connect to existing work with minimum 
interference to existing facilities. 

Temporary shutdowns of existing services: 

1. At no additional charges. 

2. At times not to interfere with normal operation of 
existing facilities. 

3. Only with written approval of Owner. 

Maintain continuous operation of existing facilities as 
required with necessary temporary connections bet\veen new 
and existing work. 

Connect new work to existing work in neat and approved 
manner. Restore existing disturbed work to original 
condition. 

-05 Removal and Relocation of Existing Work 

a. 

b. 

e. 

d. 

e. 

f. 

Disconnect, remove or relocate electrical material, and 
equipment as noted. 

Provide new material and equipment required for relocated 
equipment. 

Disconnect load and line end of conductors feeding exist
ing equipment. 

Remove conductors from existing raceways to be rewired. 

Tape both ends of abandoned conductors and cap outlets and 
abandoned raceways. 

Dispose of removed raceways and wire. 
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-06 

g. Turn over removed electrical equipment to Owner as directed, 
and dispose of other equipment. 

Nameplates 

a. Screwed on, engraved black Lamicoid sheet with 3/4 inch 
white lettering. 

b. Inscription: as approved, indicating equipment and voltage. 

c. Provide for: 

1. Dj_sconnect switches. 

2. Circuit breakers. 

3. Panels. 

4. Cabinets. 

5. Switchboards. 

6. Transformer enclosures. 

-07 Current Characteristics 

-08 

a. 

b. 

Service: 

1. 139/240 volt, 3 phase, 4 wire, 60 Hz with grounded 
neutral. 

Distribution: 

1. 

2. 

139/240 volt, 3. phase, .4 wire, 60Hz with grounded 
neutral. 

480 volt, 3 phase, 3 wire, 60 Hz. 

Shop Drawings 

a. Submit for approval: 

1. Shop Drawings with: 

(a) 11anufacturer' s specifications, including materials, 
type, performance characteristics, voltage, phase 
and capacity. 
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SECTION 2 - RACEWAYS 

-01 General 

a. Raceways complete with boxes, fittings and accessories. 

-02 Material 

a. 

b. 

Raceways: 

1. Rigid steel conduit: 

2. 

3. 

(a) Full weight pipe, galvanized, threaded, minimum. 

Flexible steel conduit: continuous single strip, 
galvanized, minimum 1/2 inch. 

Surface metal raceway: 

(a) Size: as noted. 

(b) Minimum: 20 gauge steel • 

(c) Finish: baked enamel. 

Boxes: 

1. Outlet boxes: except as otherwise required by con
struction, devices·or wiring. 

(a) Galvanized cast iron: 

(1) On ceiling: 4 in. round, 2 in •. deep. 

(2) On wall: 4 in. square, 2 in. deep. 

(3) Weatherproof. 

2. Junction or pull boxes: 

(a) Galvanized cast iron with threaded hubs and 
gaskets. 
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-03 Installation 

a. Raceways: 

1. 

2. 

3. 

4. 

Run concealed, except as noted. 

Exposed: run parallel with or at right angles to walls. 

~~ere conduit is to be concealed it is to be installed 
in existing chases or hollow spaces without disturbing 
the building fabric. lfhere conduit is indicated as 
exposed it is to be fastened with a minimum disturbance 
of fabric. 

Steel conduit: 

(a) Direct 
paint. 
before 

buried: provide two coats of asphaltum 
Dry thoroughly between paintings and 

backfilling. 

5. Flexible steel conduit: 

(a) 

(b) 

(c) 

For short connections where rigid conduit is 
impracticable . 

From outlet box to recessed lighting fixture: 
minimum 4ft., maximum 6ft. lengths. 

For final connection to motor terminal box, and 
other vibrating equipment: with polyvinyl 
sheathing. Minimum length 18 in. with 50 deg. 
slack. 

6. Expansion fittings: at expansion joints and on length 
of runs in accordance with manufacturer's recommenda
tions. 

SECTION 3 - WIRE AND CABLE 

-01 General 

a. Wire and cable complete with accessories. 
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-02 Material 

a. Conductors: 

b. 

c. 

1. ASTM Standards: Solid No. 8 and smaller, stranded No. 
6 and larger. 

(a) Copper 

(b) Sizes: 

(1) General use: 

(aa) No. 12 minimum. 

(bb) 120 volts: No. 10 over 100 ft. circuit 
length. 

(cc) 277 volts: No. 10 over 220 ft. circuit 
length. 

Insulation: 

1. Rubber and thermoplastic: ASTM and IPCEA Standards. 

2. 600 volts: 

(a) Type THH. 

(b) Color-coding: as per Code. 

Accessories: 

1. Hiring connections: No. 14 through No. 6: 600 volts, 
spring pressure, mechanical type. Over No. 6: com
pression type, taped. 

2. Tags: 

(a) Flameproof linen or fiber in accessible locations. 

(b) Feeders: indicate feeder number, size, phase and 
points of origin and terminations. 

-03 Installation 

a. 600 volt cable: 
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1. Not more than 3 lighting or convenience outlet circuits 
in 1 conduit unless otherwise indicated. 

2. Separate raceways for conductors 120/207 and 265/460 
volts systems. 

SECTION 4 - LOW VOLTAGE DISTRIBUTION EQUIPMENT 

-01 

-02 

General 

a. Complete equipment including: 

l. Switches. 

2. Circuit breakers. 

3. Transformers. 

4. Panels. 

b. Conforming to NEMA, ANSI and IEEE Standards. 

Equipment 

a. Circuit Breakers: 

b. 

1. Molded case. 

(a) Thermal-magnetic. 

(b) Terminals: suitable for copper cable. 

(c) Frames, IC and interchangeable trips: see 
"Molded Case Circuit Breaker Schedule" at end 
of this Section. 

Transformers: 

l. Open-ventilated, dry type, of noted capacity. 

2. 3 phase, wye-delta. 

3. 220 deg. C insulation, 115 Deg. C rise. 

4. Primary and secondary voltage: as noted. 
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c. 

5. Cooling: 

6. 

(a) Natural draft. 

Primary taps: 
rated voltage. 

4- 2-1/2 percent, 2 above and 2 below 
Adjust for required voltages. 

7. Noise level: 

(a) NEMA Standards. 

8. Vibration dampers: between frame and housing. 

9. Connections: flexible type. 

10. Floor mounting: on channel irons bolted to floor. 

Distribution panels: 

1. Switching unit: 

(a) Light panels: 3 phase, 4 wire circuit breaker 

(b) Power panels: 3 phase, 4 wire circuit breaker 

2. Bus bars: 

(a) Hard drawn copper, minimum 98% conductivity or. 

type. 

type. 

-03 Schedules 

a. Molded case circuit breaker schedule: 

Frame Poles Interchangeable I. C. 120V 240V 277V 480V 
Trip 

100 1,2&3 No 5,000 5,000 

lOO(E- 1,2&3 No 10,000 10,000 14,000 14,000 
Frame) 

225 2&3 Yes 25,000 22,000 

400 2&3 Yes 42,000 30,000 

600 2&3 Yes 42,000 30,000 

800 2&3 Yes 42,000 30,000 

1200 2&3 Yes 42,000 30,000 
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SECTION 5 - DEVICES 

-01 General 

Complete material as noted. 

-02 Material 

a. Local wall switches: 

b. 

c. 

1. Heavy duty, toggle, quiet type. 

2. 20 amp, 120/277 volt; AC. 

Insertion receptacles: 

2. 

3. 

4. 

Grounded, except as noted. 

Duplex convenience. 

(a) 20 amp, similar to Hubbell No. 5362 . 

(b) 125 volts, 2 pole, 3 wire, U ground slot. 

Single, except as noted. 

(a) 20 amp turn-to-lock action, similar to Hubbell 
No. 7310. 

Special use: non-interchangeable types and ratings. 

Device plates: 

1. 0.04 in. satin finish. 

2. Stainless steel, similar to Hubbell No. 93000 series. 

3. For receptacles with other than 120 volt, inscribed 
voltage available. 
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SECTION 6 - LIGHTING FIXTURES 

-01 General 

a. 

b. 

c. 

Provide: 

1. Fixtures. 

2. Lighting components. 

3. Lamps. 

Type of fixtures indicated on dra\?ings. 

Fixture catalog numbers do not necessarily denote required 
mounting accessories- Provide accessories to suit. 

-02 Equipment 

a. Ballasts: 

b. 

c. 

1. Class P . 

2. High po\?er factor. 

3. UL, CBM and ETL approved. 

4. Of required voltage. 

5. Automatic resetting thermal protector. 

6. Lowest available NEMA rated noise level. Replace noisy 
ballasts at no cost to 0\mer, as directed. 

Supports for: 

1. Individual fixtures: to carry \?eight of fixture 
construction, as approved, clear of contact with 
or pipes. 

Lamps: 

1. Fluorescent. 

2. Incandescent: 

(a) 130 volt. 
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SECTION 7 - PIPE TRACING SYSTEM 

-01 General 

a. 

b. 

Complete system of heating cables, wiring and controls. 

Field verify: location, length and size of heat traced 
piping and insulation covering. 

-02 Equipment 

a. Cables: 

b. 

c. 

1. Hot section: 

(a) Two conductor copper alloy resistance wire. 

(b) Mineral insulated. 

(c) Covered by annealed seamless stainless steel 
sheath . 

(d) Size and length as indicated. 

2. Cold section: 

(a) Two conductor, copper, size as required. 

(b) Mineral insulated. 

(c) Covered by annealed seamless stainless steel 
sheath. 

(d) Minimum 7 ft. long. 

Controls: 

1. Control thermostat assembly: 

(a) Moisture and temperature sensor. 

(b) 0-100 deg. F temperature rating, set at 35 deg. F. 

Supply cables with tag, indicating length, voltage, wattage, 
resistance, size of hot and cold sections, and pipe system 
protected. 
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-03 Installation 

-04 

a. Unroll cables in straight line without kinking. 

b. Install hot section: 

1. In gutters, without fastening. 

2. 

3. 

In leaders, through fitting in side of pipe. 

At traps, wrapped to provide even heating throughout 
trap. 

c. Install sensors at exposed location near roof. 

d. Protect cables from damage. 

e. Connect cold end to junction boxes with acceptable fittings. 

Base Bid Manufacturers 

a. Cables and Controllers 

1. Nelson Electric. 

2. Chroma lox. 

-05 Shop Drawings 

a.- Catalog cuts of cables and controls. 

b. Size, length and dimensional layout, including piping. 
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A. WOOD WINDOWS AND DOORS 

The following matrix includes the estimated costs for maintaining, 

repairing or replacing the wood portions of each of the window and 

door types. (See Appendix A for elevation sketches of each type.) 

The window/door types have been subdivided to show the number of 

openings in each of the remedial treatment classes and the average 

cost per opening for the specified treatment. Costs were obtained 

from contractors who visited the site and were supplied with a set 

of field survey forms and measured drawings. 

For those types having openings in the Replacement Class (Class 3), 

a cost was obtained for rebuilding. The rebuilding costs in some 

cases seemed low and therefore were not used in the cost estimates. 

Rebuilding costs are shown for comparision in parenthesis under the 

Class 3 average cost column. 

A cost savings may be realized by closing off some of the openings. 

These openings are generally located in the light courts and will 

not be visible to the visitor. Unit costs, total cost and possible 

savings are shown under the Class 4 heading. 

Total costs have been shown for each of the alternatives including 

total closing off of all openings; total replacement for all open

ings; maintenance, repair and replacement is indicated for all openings 

and the recommended treatment of maintenance, repair and replacement 

with the cost savings of closing off selected windo,vs. 
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B; METAL WINDOWS 

The follo~1ing cost estimates reflect all work as specified for 

metal windows. Cost for wood portions of type F windows is included 

in section A matrix. 

Windov Type No. of Units $/Unit Total 

Cl 9 $2,860 $25,740 

C2 6 11,320 67,920 

$93,660.00 

Fl 5 690 3,450 

F2 4 690 2,760 

F3 1 530 530 

F4 5 690 3,450 

F5 1 795 795 

10,985.00 

TOTAL $104,645.00 
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C. MASONRY 

1. 

2. 

3. 

Removal of anchor bolts in stone window surrounds and miscel

laneous anchors in other stone and filling of voids as speci

fied. Also includes removal of window grills still in place. 

1,841 anchors at $4.50/each 

75 grills at $20.00/each 

$8,284.50 

1,500.00 

$9,784.50 

Stone repair (stone available) includes reattaching spalled 

stone where stone is still in place or available as specified. 

Cost reflects only necessary repairs where anchor rods are 

exposed or there is possibility of further damage occuring. 

Not requiring new anchoring system: 

513 cubic inches at $3.00/cu. in. 

Requiring new anchoring system: 

7,250 cubic inches at $5.50/cu.in. 

$1,539.00 

39,875.00 

$41,414.00 

Stone repair (stone not available) includes patching of 

spalled stone where stone is not available for reattachment 

as specified. Cost reflects only necessary repairs where 

anchors are exposed or there is possibility of further damage. 
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Not requiring anchoring system: 

405 cubic inches at $3.50/cu. in. 

Requiring anchoring system: 

7710 cubic inches at $6.00/cu. in. 

TOTAL STONE REPAIR 

4. Repainting 

Brick 

Removal of mortar to l" by hand: 

Exterior: 

Light Courts: 

30,000 SF at $8.00/SF 

26,000 SF at $8.00/SF 

$1,417.50 

46,260.00 

$47,677.50 

$98,876.00 

$240,000.00 

208,000.00 

$4'•8, 000.00 

Savings may be realized by removing mortar by mechanical means 

such as pm•er chisel or disk saw: 

Exterior: 

Light Courts: 

Stone 

30,000 SF at 

30,000 SF at 

30,000 SF at $4.00/SF 

26,000 SF at $4.00/SF 

16LF/12SF = 40,000 LF at 

2.5LF/1.7 F=45,900 LF at 

91 

$5.00/ 
LF 

$5.00/ 
LF 

$120,000.00 

104,000.00 

$224,000.00 

$200,000.00 

229,000.00 

$429,000.00 
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1. 

2. 

3. 

TOTAL REPOINTING COST (all hand removal) 

TOTAL REPOINTING COST (light court brick 
mortar mechanically removed) 

TOTAL REPOINTING COST (all brick mortar 
removed mechanically) 
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$877,000.00 

$773,000.00 

$653,000.00 
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n. DEBRIS REMOVAL 

Cost of debris removal has been based upon cost per cubic foot of 

debris estimated as follows: 

East Wing 130 1 xl65' 

Plus same for West Wing 

Assume debris one foot deep 
over entire area 

= 21,450 sq. ft. 

X 3 floors 

64,350 sq. ft. 

64,350 

128,700 sq. ft. floor area 

X 1 

128,700 cubic feet of debris 

Removal to storage location on-site at $1.25/cu. ft. = $160,875.00 

Removal from island by scow at $30/cu. yd. 
4,767 cu. yd. X $30 143,010.00 

TOTAL DEBRIS REMOVAL COST $303,885.00 
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ELECTRICAL DISTRIBUTION 

The following includes all work as specified: 

*Generator overhaul (including rental and 
installation of temporary generator) 

Switchboard panels 

Transformers 

Feeders 

Heat tracing of gutters, leaders and traps 

Lighting and receptacles 

Subtotal 

Contingency (20%) 

TOTAL 

Generator room 
general construction (allow) 

$39,000. 

67,000 

16,000 

89,000 

53,000 

58,000 

$322,000 

60,000 

$382,000 

$15,000 

$397,000 

*Included for estimating purposes only; costs will be covered 
under Liberty National Honument 0 and M budget. 
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F. COST SUMMARY 

1. Recommended maintenance, repair, replacement and 

closing off of wood windows and doors • • • • • • 

2. Maintenance of metal windows • • . • • . • . • . • 

3. Stone repair • 0 • 0 • • 0 • • 0 • 0 0 0 0 0 • • 0 

4. Repainting of brick and stone 

5. Debris removal • • • • . • • • • • • • • • • • • • 

6. Electrical Distribution 

TOTAL ESTIMATED STABILIZATION COST 
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$384,350.00 

104,654.00 

98,876.00 

877,000.00 

303,885.00 

397,000.00 

$2,165,765.00 
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With the immediate goal of stabilizing the exterior fabric of the Main 

Building, the condition of the building and its parts including all 

window and door openings, exterior stone and brick masonry, and the 

electrical and mechanical systems has been evaluated. 

Based upon the condition survey and discussion with the National Park 

Service, it was determined that the stabilization of the building to 

eliminate further water intrusion, and the damaging effects caused by 

it is essential. All activities undertaken to achieve this goal are to 

be within the parameters of historic preservation policy and to have 

no irreversible damaging effects upon the building. At the same time, 

all activities are to be undertaken with an ultimate goal of restoration 

of the building in mind. 

It is therefore recommended that all window and door openings be main

tained, repaired or replaced as their condition dictates. Selected 

openings which are not viewed by the visitor to the site and will not 

hamper interpretation will be closed off and sealed to the weather in 

the interests of reducing the project costs. 

All exterior stone and brick will be repainted and repairs made to 

damaged areas only where there is a threat of further deterioration. 

All extraneous metal bolts, window grills, and anchors will be removed 

from the masonry and shifted stone reset as necessary. 

A new electrical distribution system will be installed reusing the 

existing generators. The new system will reuse original fixtures 

wherever possible and will provide new and additional fixtures to up

grade lighting in the tour areas. New fixtures will be installed in 
• 

basement and attic areas and receptacles provided in the wings. All 

gutters, drains and drain traps will be heat traced to prevent possible 

damage to these areas from freezing water. 
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The estimated cost for the recommended stabilization is $2,166,000 

which includes removal of all present and construction debris from 

the island. 
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Note: Survey sheets have been grouped according to alphabetical window 
type and by elevation within each type. 
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