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Copy of 54140/232.

W/
BNGINEER OFFICE, U.S.ARMY,
Room 2, Custom House,

Norfolk, Va.,November 1,1905.

Brig. Gen. A. Mackenzie,

Chief of Engineers, U.S.Army,

‘ Washington, I.C.
General: -
1. In reply to Department's letter of October 16,1905 (54140),

I have the honor to submit a rough estimate of the cost of construct~
ing an artificial island on tHe:Middle Ground north of Cape Henry,Va.

2. This estimate can only be considered as a very rough one&, as
there has not been sufficient time for a thorough consideration of
the character of sea-wall and breakwater to be c¢omsiructed, or the
proper type of foundation for the batteries.

3. In the letter above referred to, the area of the island to
be constructed is stated as about 50 acres, which will require a
perimeter of about 6,000 feet. The island should be made of sand,
and be built up to at least ten (10) feet above mean low water. 1t
will have to be inclosed within a substantial sea-wall, and, on the
most exposed sides a detached breakwater may be necessary. All build-
ings and batteries would have to be constructed on pile foundations,
but I have no data upon which to determine the length of the piles
needed.

4. The following figures are offered as an approximate estimate
of the cost:

6,000 linear feet of sea-wall, 8 $100--ccmcmmmmmoo e emn $600,000
2,000,000 cubic yards sand filling, a 50¢----c-cemmmmmeomo- 1,000,000
5,000 linear feet detached breakwater, a $200---—-ee-u-oooo 1,000,000
Four 12-inch emplacements, a $200,000--=cmcmomommmccme e 800,000
Four #-inch emplacements, 8 $70,000---- - mcmmmmcanee e 280,000
Four 3-inch emplacements, a $17,500~---cmccmccmcmm e 70,000

Potal---mmmmemm e men e $3,750,000

Very respectfully,
Your obedient servant,
E. Bveleth Winslow
Captain, Corps of Engineers,
U. S. Army.
- 1541 C.H.
9
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THE NATIONAL COAST DEFENSE BO%&E. o e -

Washington, i @ayéﬁ
i
February 23, 1907,
Hon. William H. Taft,
Secretary of War,
President of the Board.

Sir:

| The First Committee of the Board nas the‘hbnor-to submit the
following supplemental report bearing on oo % ® the artifi-
cial island proposed for the entrance to Chesapeake Bay.

* » » » » » »

Artificial Island at the Entrance to Chesapeake Bay,

In its report of Feb. 1, 1906, the Committee stated that for
the defense of the entrance to Chesapeake Bay it is proposed to con-
struct an artificial island about 50 acres in extent on the Middle
Ground.,

The most important of the three artificial islands which are
utilized in the defense of the entrance to the Gulf of Tokio is only
large enough to emplace the armament, In 1903, the General Board of
the Navy recommended the construction of a breakwater in the vicinity
of Cape Henry, Va., to afferd a shelter for torpedo boats, With
these facts in view the Committee recommends:

1., That the artificial island to be constructed on the Middle
Ground between Capes Henry and Charles have a sheltered harbor sufe-
ficient in size to hold torpedo boats, submarines, and supply boats
for garrison needs,

2, That the island be limited to the smallest size which will
furnish emplacements for the armament recommended, for shelter for

the stores and ammunition and parade ground enough to encamp the

garrison,
3. That the General Board of the Navy be requested to indicate
the amount of water space needed for the naval-beats to be accommodat-

ed in the artificial harbor,

4, That all the heavy guns on this island have as far as

practicable an all-around fire,

JAHOYY TYNOLLYN JHL LV 030na0dd3y
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These considerations will modify the estimates heretofore \\

presented for construction of this island; a revision will be made |

and submitted by the Chief of Engineers. - e \

VR \
[TRSRSSPITLE S Meedtezienerm

The proceedings of the Committee are hereto appended,

J. P. Story
Major.General, U, S. Army.

C. S. Sperry
Rear Admiral, U, S. Navy.

William Crozier
Brig.Gen,,Chief of Ordnance,U,S,Army.

A. Mackenzie
Brig.Gen.,Chief of Engineers,U.S.Army.

Arthur Murray

Brig.Gen.,,Chief of Artillery,U.S.Army,
Geo. W. Goethals '

Major,General Staff, U,S.Army,

Approved:
Wm. H. Taft
Secretary of War,

SAIHOMY TYNOLLYN 3HL LY 030Na0Yd3Y
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1st indorsement.

WAR DEPARTMENT,
OFEINE OF THE CHIEF OF ENGINEERS,
NASHINGTON. )

January 10, 1907.

1. Respectfully referred to
Maj.J.E.Kuhn, Corps of Engineers,
who is requested to prepare and
forward to this office the de-
scription called for in 4th in-
dorsement.

2. There are inclosed a blue
print of a rough pencil sketch on
whieh the Taft Board estimates
were based,and a copy of a report
of November 1,1505,by Major E. E.
Winslow, Corps of Engineers.

%. The metes and bounds, defined
by reference to permanent and
known points,such as the two
light-houses at Cape Henry and .
Cape Charles,should form part of
the description,and a plat show-
ing the 50-acre area,in a shape
to accommodate the armament shown
on the bilue print,should accom-
vany. The blue print will fit on
Coast and Geodetie Survey Chart
131, approximately. .

¥ By sommand of Brvg. cton. Mackenzis:

boop 1V bt
75

|

| Liewi. 2oL, Corps of Fngineers,
ﬁm i3 WI.H\N... cafey of ,mak.n\{‘% 32 ¥ Mwsﬁ.\.d‘o.:.
g1 \
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2nd indorsement.
Engineer Office,U.S.Army,
Norfolik,Va.,Jan.16,1907.

1. Respectfully returned to
the Chief of Engineers,U.S.Army.

5. Complying with instructions
in preceding indorsement,there is
sent herewith a tracing,No ¥ made
Prom Coast Survey Chart 131, show-
ing location of 50-acre tract,
¥hich coincides as nearly as pos-
sible with that indicated on
blue-print sketch of the Taft
Board. On tracing No.3 is shown
an enlarged plat of the 50-acre
tract,as recommended,with descrip-
tion by metes and bounds,the in-
itial point being referred to ex-
isting light-houses on Capes Henry
and Charles and on Thimble Shoal. |
On tracing No.3 are shown roughly
the locations of the armament pro-
posed by the Taft Board,the rect-
angles being the areas required
for type batteries in accordance
7ith the latest mimeographs. For
the l4-=inch battery the area reée-
quired for 12-inch guns was taken,
and the linear dimensions in- .
creased 50 per cent.

%. The shape of the 50-acre
tract was taken as a square,with
gides facing the main channels.
The square form was selected as
giving a minimum perimeter of sea-
wall,and because this form appears
to have been contemplated Dby Mg jor
Winslow in his report of November
1,1905.

4. In view of the small scale

of tne Coast Survey Chart and pos-i

gsible change®s that may have oc=

curred since its publication,a
definits location for the proe-
posed 50=acre artificial island
is somewhat unsatisfactory. TFor
this reason,and because the Act
of the Legislature ow Virzinia
authorizes the Gover %mn to
exceed 500 acres,it is 'suggested
that it might perhaps be well to
request cession of a much larger
tract than 50 acres,so that sone
latitude will exist for locating
the artificial island in the
best possible position as may be
determined by a future survey,
and at the same time provide for
room for any breakwaters which i
may bes constructed about the
island.

5. To enable the Department
to avail itself of this suggest-
ion,should it ,see fit to do so,
a tracing ,No2is transmitted,
showing plot of 459 acres,suit-
ably described by metes and
bound

Major,Corps of Enginsers,
£¥mwumﬁ on 10 H.R. U.S.Army.
10 H.R.,and inclos.l~8
accompg.,and 9=11 (trucings,
addl.2nd indt.) in sep.pkge.

61,757/13
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¥aj. Joseph Z. Kuhn,
corps of Engineérs,
Norfolkx, Va.
Majors

1. A deed of conveyance from the Governor of Virginia for the
469.1 acres of submerged jand at the emtrance to Chesapeake Bay has been
feceived, and has been sent by the Secretary of War to the Attormey Gener-
al with request for his opinion on the title.”

2. Your original tracing ghowing the land was attached to the Gover-
nor*s deed. A blue vrrint from this tracing is sent herewith, with the
trecing seat with your jetter of February 2, 1907, as & copy of the former.

3. It will be noticed that the tracing sent &as a COpY does not agree
with the earlier drawing in Qeveral respects; the description of site In
upper laft hand cormer is omitted; the shore lines are omitted; the degrees
of latitude and longitude are‘differently marked, and th¢ tracing is marked
Xo. 2 while the earlier drawing was merked No. 1. The referemces to your
tracings Nos. 1 and 2 in peragraphs 2 and 5 of your indorsement of January
16, 1907 (wrapper on your 10 H.R.}, were reversed.

4, You are requested to make the imclosed tracing agree with the blue-~
print of the original drawing, and to return doth to this office, reta-ining
such copies as you may desire. '

By command of Brig. Gen. Mackenzie:
Very respectfully,

L} £l
61757 Lleét mgo’rpi Ek Fngineers.

Inc.22 and b.pe of Ine.l4
in sep. roll.
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ARMy puILDING New York City. December 14,1907,
Major E, Eveleth Winslow,

Corps of Eggineers,

Offiéé‘of the Chiéfﬁof Engineers,
] W&shingtoﬂ,me.
My dear Major: ’
I have yours of the 12th instant.We received back

on the 1lth the Board's letter of November 12,1907,to.the. Department
requesting information a8 to the amount of water space needed for
the Navy in the artificial harbor to be constructed in Chesapeake
Bay on which is indorsed information as to the erea desired by the
Navy for its probable use including space for supply boats for gare
rison needs in the artificial harbor,with a sketch showing suge-
gested arrangement of torpedo piers and openings in the breakwater,

It is assumed that these are the pians. to which you refer.

Very truly yours,

”

D?./Ovlérf' b/o{ PPN B (
Colonel,Corps of Engineers,
Senior Member of Board.

Chesapeake Bay 1/11

61,757/140
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AR DEPARTMENT. :

<DEC 17

New York, W. Y., -
Dec. 14, 1907,

COL. U. W. LOCEKWOOD, mmzHow MEMBER, z
THE wobmu OF mzauzmmwm

Acknowledges receipt
of certain mentioned plans, and states
that it is assumed that these are the
plans referred to in Major awsmpqa.
letter of Dec. 12, 1907,
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ENGINEER OFFICE, U. S. A My,

ROOM 2, CUSTOMHOUSE.
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6
NOI'fO"(, va'l October 23, 1907. ., -'-.
v
Brig. Gen. A. Mackenzie, =~
w
%]

Chief of Enginecers, U. S. Army,
Washington, D. C.
General:

1. Complying with instructions contained in letter from the Office

of the Chief of Engineers dated July 2, 1907, file number 54140,
I have the homor to submit the following report relative t:zzz_esti-
mate for the construction of an artificial island at the entrance to
Chesapeake Bay, including all Engineer work involved in the defenses
at this point. '

2. As any estimate, to be reliable, must be based upon fairly def-
inite plans, preliminary drawings have been prepared, showing, in a
general way, what 1s proposed to meet the conditions imposed by the
armament to be emplaced and by the approved recommendations of the
National Coast Defense Board.

SIZE AND SHAPE OF THE ISLAND.

3. The size and shape of the proposed artificial island will nec-
esgarily be governed by the following considerations:
(a) Provision for emplacing the prescribed armament so as to
permit of the most effective fire.
(b) Provision for the needed space for the various accessories
to the fortifications, such as electric power plant, range-finding

stations, and searchlights, and for the accommodation of a garrison,
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including a water supply.

(¢) Economy of construction.

4. As the National Coast Defense Board has made no recommendation
as to the manner in which the designated armament shall be diaposed{
it becomes necessary, in the first instance, to give consideration
to this most important matter, which, more than anything else, in-
fluences the shape and size of the island.

5. The National Coast Defense Board has recommended that all-round
fire carriages be employed as far as practicable. As no all=-round
fire carriages have as yet been provided by the Ordnance Department
for any calibre larger than 10-inch, and as it would be impossible
to utilize all~round fire without firing over adjacent guns on so
restricted a site, it has been assumed that all-round fire carriages
are not practicable, and that L. F. carriages will afford as great a
field of fire as is needed or desirable under the conditions as to
site.

6. In the absence of any type plans for l4-inch batteries, it has
further been assumed that these will resemble, in general, the latest
type plans for 1l2-inch batteries, the dimensions of the former ex-
ceeding those of the latter 15%.*

7. After considerable study to reconcile conflicting requirements,
the tentative disposition outlined on sheet A herewith is recommended
for adoption. The l4-inch guns, with the 6-inch guns in second line,
are placed to sweep the main channel on the Cape Henry side, while
the 10=inch and 3-inch guns bear on the water areas on the Cape

Charles side. Both the l4-inch and 10-inch guns are capable of fir-

*NOTE: The type l2-inch battery is 127 greater front and 8% greater depth

than the type 10-inch battery.
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ing through 170°feet of arc, and all batteries are separated 8o that
they cannot fire over one another. The l4=-inch and 10=inch batter-
jes mutually cover each other, while the smaller batteries are falrly
sheltered by the larger ones. In the intervals between batterles
there is ample room for the construction of bombproof casemates to
serve as battle quarters for the garrison and to shelter the elec-
tric power plant and the military stores.

8. The fields of fire of the several batteries, and the guns bear-
ing on the various water areas, are indicated on Sheet C. '

9. With the batteries located as shown, the smallest island to
contain them will be obtained by circumscribing a perimeter at a
distance from the foot of the outer slopes sufficient to avoid a
surcharge on the retaining wall, and to insure protection of these
slopes from any waves splashing over the gsea=wall. A distance of
50 feet has been allowed for this purpose. The resulting island
will contain a total of 21.521 acres, of which about 10 acres will
be occupled by the batteries, leaving about 12 acres available for
garrison purposes, which is deemed sufficient. As a potable water
supply from artesian wells seems doubtful, it is proposed to collect
the rain water falling on the upper concrete slopes of the batteries
and store the same in sunken cisterns located behind the batteries
where they will be fully protected.

10. As already stated, the intervals between batteries afford
abundant space for bomb-proof casemates to éhelter troops in time of
battle, the electric power plant, and the reserve military stores.

11. The horizontal dimensions of the island will be insufficient

to provide a horizontal base to meet the requirements of the range
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and position=-finding systems, and it will be difficult to locate
statiocns giving suitable intersections over all the water areas to
be defended. Stations on the artificial island, in conjunction with
stations at Cape Henry and on Fisherman's Island, will, however,
cover the outer water areas sufficiently well. Any range stations
required on the artificial island mgy be located advantagéoﬁsly in
chambers sunk in the parapet in the intervals between batteries.
SEA-WALL.
12. The sea-wall enclosing the island must fulfill the following

conditions:

(a) Possess stability sufficient to prevent overturning from
the pressure of the fill.

(b) Be capable of resisting wave action.

(c) Be sufficiently tight to prevent escape of the sand fill.

13. As the island will be but rartially surrounded by a breék~

water, it will be exposed to considerable wave action throughout a
portion of its circumference. The greatest low water depth at the
site is about 16 feet, with a mean rise of tide of about 2.7 feet.
With this depth of water, and with the considerable fetch of the
wind from all quarters, waves of some height must be reckoned with
on all sides. Under the heading of the breakwater, it will appear
that protection from waves must be rrovided by a breakwater covering
the north and east sides of the island, and that on the south and
west sides the breakwater may be omitted. No data exist as to wave
helghts to be expected with southerly and westerly winds, but, con-
sidering the maximum fetch of the wind in these quarters, and come-

paring with observed effects at other localities where similar con-

e ——————
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ditions exist, it is assumed that waves in excess of 7 feet will not
be encountered. In the case of shallow water waves, such as are un-
der consideration, the crest will be about 2/3 of the wave height
above still water level. Considering, then, a 7-foot wave at high

tide (elevation 18.7), the crest of the waves will be, approximately,.

23.4 fcet above mean low water. This would indicate that the top of
the sea-wall should be at an elevation of at least 26.0, or 10 feet
above mean low water, to prevent flooding of the island, and this
height is taken as the minimum permissible. Even with this height, .
waves will break over the sea=wall on the exposed sides, and will
necessitate some form of raving or rip-rap on top of the sand fill
adjacent to the wall to prevent displacement of the fill. In calcu-
lating the stability of the sea=wall against overturning, it has
been assumed that, owing to capillary action, breaking waves, and
rain, the sand fill may become saturated to such an extent as to
Permit of a fluid pressure against the back of the wall equal to a
head of 26 feet. The cross-sections shown on Sheet A will give a
concrete wall possessing a factor of safety of 2 against overturning
under the worst possible conditions, a factor of safety none too
large to resist blows from waves, and to provide a marginwfb; pos~-
sible surcharges. The rroposed wall contalns 9.67 cubic féet of
concrete per lineal foot, if founded directly upon the sand. It is
proposed to build the mass of the wall of concrete in the proportion
of 1 cement, 2-1/2 sand, and 5 broken stone, with about 1/3 of the
volume composed of stones of sbout 500-pounds weight. Yor the sea

face the concrete will be made somewhat richer for a depth of about

one foot to obtain a more durable wearing surface.

o
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14. On the sides of the island protected by the breakwater, it is
believed that wave action will be Practically negligible, but on the
¢xposed sides it is deemed expedient to riperap the outside toe of
the wall, as showm on the cross-section, to protect the bottom from
scour by reflected waves.

15. The exposure and depth of water at the site present serious
difficultiea, and a certain and eéconomical method of constructinghthe
8ea=wall is not easy of solution. The deposit of concrete blocks
under water will leave Open joints through which the sand fill can
€escape, and this method is accordingly deemed injudicious. Rew=in-
forced caissons to be floated into position angd sunk, if made of
sufficient strength to resist blows from waves, will not Possess suf-
ficient buoyancy to permit of thelir being floated directly into po=-
sition, and would have to be buoyed by some means such as rontoons.
Steel caissons possessing sufficient strength will bve quite expen~
sive. After considering a nuumber of feasible methods, I am of the
opinion that a coffer=dam, using some form of interlocking steel
sheet-piling, offers the most promising solution, as, if successful,
it will permit the sea-wall to be founded directly on the bottom,
with a tight Joint, and admit of accurate control of the work. Be-
fore attempting to bump out thégﬁgiLﬁﬁéf it is proposed to deposit
about 5 feet depth of concrete under water, either in bags, or froem
special buckets adapted to the burpose.

THE BREAKWATER.
16. From a consideration of the map ¢ herewith, it will be noted

that the site of the broposed island and breakwater is an elongated
shoal, having a general direction from N. W. to S. E. Within the

ik e B
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18-foot contour this shoal is about 9 miles long, with a maximum
width of about 2,500 feet. The shoal lies almost exactly mldway be-
tween Capes Charles and Henry, and 6 miles from either. On the
northerly side of the shoal the ocean bottom slopes quite gradually,
averaging about 5 feet per 1,000 feet, while on the southerly side
the slope is more steap, being about 25 feet in the first 1,000 feet.

17. In considering the exposure from different directions, co;zsid-
eration should be given, not only to the direction of the prevailing
storms, but to the protection afforded by outlying shoals and the
1limit to the TPetch of the wind.

18. From the north, around by the west, to the south, there are
shoal areas, and the fetch of the wind is limited by the distance
to the nearest mainland. From the northeast to the southeast the
site is exposed to the greatest fetch of the wind, and it is in this
sector that the heaviest waves will be encountered. With the wind
anyvwhere between northeast and southeast, the heavy ocean waves rolil
in through the entrance between the capes and attain their greatest
height.

19. A study of the wind records covering the years 1905 and 1906
reveals the fact that the wind travel from the northerly half of
the compass greatly exceeds that from the southerly half. A study
of the records of exceptionally heavy storms for 10 years past shows
that these storms likewise all c%‘:no from the northerly half of the
compass.

20. On Sheet B herewlth there will de found, plotted to scale, the
number of miles of wind travel during 1905 and 1906, considering on-
ly those winds which attained a vélocity of 20 miles per hour, and a




L S D A T L P i '_,_.-.d-r_m-u' = e o i baziiic Sty i i LTl T Aty oy

b\1sfy
duration of one hour or more. Separate diagrams on the same sheet
show also the number of wind storme for 19056 and 1906 in which the
wind travel exceeded 500 miles in 24 hours. A consideration of these
diagrams shows plainly that the prevailing heavy winds all ocome from
the northerly half of the compass. Fortunately, owing to the shoals
to the west, northwest and north, and the comparatively short fetch
of the wind from these quarters, the exposure is not so great aé
would appear from the wind records. On the other hand, all winds
with an easterly component, especially northeast winds, give rise to
heavy easterly swells, which call for sﬁbstantial protection.

2l. After a due consideration of all the data bearing on the mat-
ter, I am of the opinion that the artificial island should be pro=-
tected by a breakwater from the northwest to the southeast quarter,
esgentially as shown on Sheet A, the cross-section being varied to
suit thc degree of exposure. The breakwater is shown with the outer
crest of the superstructure at a distance of 400 feet from the sea-
wall. This distance was determined from a consideration of providing
anchorage and maneuvering space for torpedo boats, and of keeping
the breakwater in as shoal water as possible. This distance is also
thought to be sufficient to permit of the dissipation of waves
breaking over the breakwater before they reach the sea=-wall.

22. In considering the cross-section of the breakwater, considera-
tion has been given to the fact that full and complete protection of
the water area behind it i:j;ecessany, and that its function is to
break the force of the waves only partially. The several cross-

sections proposed are shown on Sheet A. The substructure is a rubble

mound, the sea face having a slope of 1/3, and the harbor face a
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slope of 1/1. The exterior slopes are protected by quarry blocks
not less than 6 tons for the sea face, nor lese than 4 tons for the
harbor face, the greatest dimensions of the facing blocks to be not
greater than three times the least dimension. The mass of the sub-
structure consists of rubble stones not less than 250 pounds weight{
The superstructure consists of concrete blocks built in situ, each
layer to be 3 feet thick and to measure from 12 to 30 feet along the
axis of the breakwater.

FOUNDATIONS.

23. Accurate data as to the character of the material underlying
the site of the island and breakwater are, unfortunately, not avail-
able, and cannot be procured without systematic borings at consider-~
able cost. The formation of thc subsoil at Fort Monroe has been
well established by borings, but this is of no value for a site over
16 miles distant. So far as revealed by soundings, the material of
the shoal is hard and compact. A single boring, made for the pur-
pose of this report, with the floating plant available in this dis-
trict, established the fact that for a depth of 16 feet below the
bottom the material consists of a fine, dark-grey sand, with only
a slight trace of mud at the lowest level. The material of the bot-
tom adjacent to the site, in depths up to 8 fathoms, as shown on the
Coast Survey Chart, is generally hard, and it is reasonable to sup~-
pose that the material of the shoal consists of sand at least to an
equal depth. From the nature of the shoal, and a consideration of
the general geology of the reglon, it is extremely unlikely that any
better foundation material than sand will be encountered at any feas-
ible depth, and the only question is, whether the sand stratum which
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now overlies the shoal is of sufficient thickness to support the
load without undue settlement, which would occur should a layer of
80t material underlie the sand stratum at too short a distance.
Experience at Fort Monroe has demonstrzzggz}ﬁﬁ & sand stratum 20
feet thick overlying ay ggiak thickness of exceedingly soft material
will support, without settlement, all the forces due to the deéﬁ
loads and shock of firing caused by the most bowerful 12-inch bat-
teries in the service. The question.of foundations 1s so important
that no final designs for either breakwater or sea=wall should be .
determined until the whole area involved has been systematically
explored by adequate borings.

24, With regard to the foundations of the batteries, I am of the
opinion that piles will serve no very useful purpose. If the fill of
the island be made of clean sand, deposited hy hydraulic dredges,
it will become 80 compacted and confined by the sea-wall that future
settlement will be but little. If, as seems most likely, no hard
stratum at a reasonable depth underlies the shoal,. piles driven into
the undisturbed material of the shoal will not increase the bearing
power of the foundation. In my Judgment, a continuous re-inforced
concrete slab underlying the concrete portions of the battery will
afford the best foundation possible. To allow for some settlement
in the fill, it is proposed to place the floor of the magazines at
reference (11.0), or one foot higher than the level of the f£ill.

In view of the instructions contained in Department letfer of July 2,
1907, an estimate for a pile foundation is included. The riles
should be of re-inforced concrete, about 2 feet in diameter at the

butt, and long enough to penetrate the original material of the

e — S = e e— —_— - —————



shoal about 2 feet, and spaced 5 feet apart on centers, in both di-
rections, for the heavy guns, and 6 feet on centers for the rapid=
fire guns.

THE FILL.

25. As it appears undesirsble to disturb the material of the shoal
upon which the island and breakwater will be founded, material for
the fill should be obtained from some other convenient shoal, of
which there are a number to the north, and placed behind the sea-
wall with a rehandling machine.

ESTIMATES. '

26. The site of the rroposed island is over 16 miles from Fort
Monroe, and 6 miles from either Cape Henry or Cape Charles. It ig
manifest that the execution of any extensive engineering project at
a point so far removed from any practicable working base, and the
necessity for an extensive floating plant, will increase the unit
cost of the different classes of work, as well as the contingencies.
Fishermans Island is the nearest point where a floating plant can
find shelter in rough weather, and it might be possible to secure
the use of this island from Marine Hospital service, to which it be=-
longs, for use as a base of operations. In determining the tonnage
of stone needed for the breakwater, it has been assumed that 33-1/3%‘ !
of the volume of the substructure will be voids, and 16~2/3% of the
superstructure will be voids.

.

ESTIMATE OF COST OF BREAKWATER.

176, 544 ghort tons of medium stone for substructure, :

96, 508 short tons of large facing stone, @ $4.00, ~~~=== 386,032
Carried forward, ==s===s=eeeeeeea§?39 120
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Brought fo mrd, "= mw o ------nuucunnns 739, 120
17,435 cublc yards concrete superstructure, @ $9.00, -~- 156, 915

Contingencies, 25%, ====r=== SELTI T 234:0@9

ESTIMATE OF COST OF SEA=WALL.

34, 648 cubic yards concrete, @ $15.00, emecvcnanccnnnaaean$5l9, 720
4’ ooo tons rip-rap’ @ $2.00’ D 00 ED WD W VD TR TH D W KD LS WS 4P H UN D 6D 55 WP N O ¢ 8D D W W ey ooo

Contingencias’ 25%, W ©p 5y W Hg W ML W W WO WR B TR WD ND ¥D W WS WD 131, 950
Total’ -n.-------------------*659, 650

BESTIMATE OF COST OF SAND FILL.

avsiooo cubic yards, @ 30%,--§ -------- e i mmweeea$262, 500
Pa‘v ng 5 OOO Bquare yards @ 2.00 LA A L L L L L L L LY ¥ ¥ 3 3 % T 10 ooo
3} ’ ) 3_ h '_2_)_’! .O_U_

Contingencies, 25%, ====== memnemeessves 68 125

ESTIMATE OF COST OF 14-INCH BATTERY.

Grillage, 5,926 cubic yards re-inforced concrete, @ $10, -=§ 59, 260,00
Conorete above grillage, 11,385 cubic yards, @ $10, ==~==== 113, 850,00
Four ammunition hoists, with motors, @ $5,000 each, ======= 20, 000.00
Stairs and hand-rails, =======esemeeceeseecececcassiecs=ess 3 000,00
H01d-dOWn BOLtS, ======s=mmmmesmaiseeceanemcassssmcsaaseens 1 500,00
Trolleys and chain blocks, =========mesesessesssessessss=s 5, 000,00
Steel and grating doOrs, =e==¢==eme=m=oec-c- ~mem———- ~=====  2,000.00
Electric wiring, s=====ss====cs-asceaieceaccecnescssosanemas 5 000,00
Sand fill, 20,000 cubic yards, @ 60f, ========ec-cceceeeee- 10, 000,00
Clay, 625 cubic yards, @ $1,50, e=ceawmmem- meemmmcmmmanena. 937.50
S0il, 625 cubic yards, @ $1.50, eme==eemessccscscsmncnnanaes 937.50

Sod, 50,000 square feet, @ 4¢, ~~~==m=cemewccccconcncnanaaa 2 000.00
. 223, 486.00
Contingencies, 25F, =~=ewewscweessscsecs 55 871,00

$279, 356.00

If pile foundation is used, add '
1,280 re-inforced concrete piles, @ $60.00 each, m===e=weee 76, 800,00

Total, =====mv=emccececcanwa$356, 156,00
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ESTIMATE OF COST OF 10-INCH BATTERY.

Grillage, 3,583 cubic yards re-inforced concrete, ® $10, --§ 35, 830
Concrete above grillage, 8,560 cubic yards, @ $10, e~====== 85, 600
Four ammunition hoists, with motors, ® $2, 500 each, =====~= 10,000

:‘ Stairs and hand-rails’ e wmmwww VUV DU BN PD T HWPWED DWW N D WD ®® z’ 500
i TI'O].].SyB and chain blocks, SAVNAIUNLVUCBDAINNEDDNDO RSV DDORE. 4‘, 000
| H0ld=doWn bDOLES, =m=mmmemmmmm—m- ot teemn oL 5000
; Steel and grating doors, =========== cemeemmmasemsammmeasa=s 2 000
ﬁ Electric Wiring, e=eeeememeesssses=- meeemeeesmcenansesnnans 3 000
Sand £ill, 15,000 cubic yards, @ 50f, ~==memeea=acaneemee=e 7, 500

Clay, 500 cubic yards, @ $1,50, »wmmencwenovencsnnsonannwee 750

SOil, 500 cubic yards’ @ 1.50, PO W WD T a0 MDD WS T W WS B9 UH W W WD T 5O W WP O W W W W 750

Sod’ 40, 000 square faet’ @ 4¢’ WS U NP WS U W TR NS U5 M) O WS H5 WS U5 OB U5 55 @5 WS 00 WA B NP WS 5 W 1 eoo

Contingencies, 25%, =====cecemenes 58;632

$193,162
If pile foundation is used, add

774 re-inforced concrete piles, @ $60,00, ====cwmncuucacee= 46,440

Tota'].’ --------n---on---$239’ 602

ESTIMATE OF COST OF 6-INCH BATTERY.

Grillage, 2,313 cubic yards re-inforced concrete, @ $10, --§ 23,130

Concrete above grillage, 5,450 cubic yards, @ $10, ~=w==v=- 54, 500
Blectric wiring, =~=ewweece~=- e L LI LR mesemwews 2 500
Hold=down bOltS, ======wecesrcccencescsenencnccannanennenss 1 000
Steel and grating doors, ==we==- meeeseneesw bl L b L Ll L - 2,000
Sand £il1l1, 10,000 cubic yards, @ 50¢, -~=--- wmmemen S 5, 000
250 cubic yards clay, @ %1.50,---------------------------- 376
250 cubic yards s0il, @ $1.50, =~==ewermenenccncececnss memew 375
20,000 square feet 80d, @ 4f, =~=e~emmececnvenscscnccncncncen 800

Contingencies, 25%, ===--- mmeene. 22:420

$112, 100
If pile foundation is used, add
580 re-inforced concrete piles, spaced 6 feet
centers, @ $60’ BODUDPNOAND AN DO DD DWNDWR DI WD D DWW WS N 54 800

Total, e====ssancessva=s§lib, 900

ESTIMATE OF COST OF 15-POUNDER BATTERY.

Grillage, 777 cubic yards re-inforced concrete, @ $10, ==~==§ 7,770
Concrete above grillage, 1,650 cubic yards, @ #10,--------- 16, 500

Carried forward, ===wesmesrmecesese=a$@li 270
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Brought fo rward, -—-u--.---n.-----—-.--’“’ 270
Steel doors and hold-dom bolts’ L LR LR AP L LT L X XXX X 2 21 3 1, ooo

Electric wiring, L T LT T TP T R T I LY T Y T T 1’ 000

Sand fill, 5,000 cubic yards, @ 50¢, m==m===== wmeeeesema—e— 2, 500

250 cubic yards soil and clay, @ $1.50, ~=e~=cvcevcccncnnes 375

10,000 square feet sod, @ 4;? ----------------------- cranme- 400
2

Contingencies, 26%, ===wm=e- ceeme- '7:386

$36, 931

If pile foundatior is used, add
195 re-inforced concrete piles, spaced 6 feet :
centers' @ $60, W ERED 67 80 67 KN SR TS BT OW 00 G an U0 W9 e €3 00 B G S BT 6 83 00 £ € 60 0 G5 00 €2 GT AN On 92 9% u 7.00

Total’ ---u----u--------$48, 631

ESTIMATE OF COST OF CONSTRUCTING INTERVENING CASEMATES.

8,133 cubic yards concrete, @ $10, ~=cccmrvrmcennanncnn ~=-=$ 81, 330
48,000 cubic yards sand fill, @ 50f, e=ww-r=u- cmccmcccaness 24,000
2,000 cubic yards clay and soil, @ $1.50, s==crrreccnccaae 3 000
80,000 square feet sod, @ 4¢, ======w- LT ETE LT 3, 200
Contingencies, 25%, ==c-==wee==- - 27:882

Total’ FDeommrrrowen ==--$159, 412

ESTIMATE OF COST OF CENTRAL ELECTRIC PLANT.

Three 80 K. W. generators, direct-coupled to 125 H. P.

engine’ @ $5’ ooo, S O 6 O G B G0 6 05 3 00 A 0 K3 OV 7 0o B A6 G 9 6 OF G4 BN OV OF G4 O O Gu O --$15, ooo
Four 150 H. P. boilers’ @ $4, 000, W S T RGOS GRS S EEw 16’ 000
wtside conduits for maing’ s on o= e em om 0m UE WY W MO EEENEEREE RS RO DEEG e 10 ooo

Total, =====- cemmmenean -=$41, 000

ESTIMATE OF COST OF RANGE STATIONS AND SEARCHLIGHTS.

Three 60-inch searchlights, @ $10,000, =~=vcrcnaua ceeccnenee$30, 000
Three range-finding stations, @ §5,000, «=-eccnccncccccacnan 15 000

Total, .--n-—onn--------—*45’ 000

ESTIMATE OF COST OF WATER SUPPLY.

Five re-inforced concrete cisterns,
each 20,000=-gallons capacity, @ $2,000, ecvcccccccenaeca$l0, 000



w)] b=
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ESTIMATE OF COST OF CONSTRUCTING WHARF. /53

Metal pile wharf, 200 feet by 80 feet, emmmmm-memmccmcne=eaa§30, 000

RECAPITULATION .

Cost of breakwater,---==-~~--------—--------------------#1,120,044
Cost of sea=wall, ==e===ece--cccccccccancncnnannascence==  §59, 660
Cost of sand fill cf island, ====ee=-cvecrcnmnncnencene=e 340, 635
Cost of l4-inch battery,===wesmccrenccc- cenccccncssacaee 356,166
Cost of 10=inch battery, =====-==w-cceccee cncmcncccsmnsas 230, 602
Cost of 6-inch battery, ===eesccccucumncncenannnccannexe- 146, 900
Cost of l5~-pounder battery, =es=m-cccccnconucunnannnccans 48, 63}
Gost of intermediate casemates, ~~=-cemecccsccccecnceacwes 139, 412

cost of electric let, O O O E n o 0N B G 95 90 65 60 OB €3 03 55 05 05 6F 6 I O W O 99 63 % 48 0m O e 41’ 000
Cost of range stations and searchlights, ~=====ceweccccce 456, 000
Cost of water supply, ====c===ccs=cre== crenmacen-- cn——— 10, 000
Cost of wharf, =~e=cccscacccconnancans R D bl - 30, 000

Total cost of Engineering work, ==weev-- -=$3,177, 020

27. If pile foundations be omitted from the batterles, the sum of
$169, 740 should be deducted from the above estimate of cost of En-
gineering work, reducing the total to $3,007,280.

28, In conclusion, the plans and estimates as presented herein
should be viewed as preliminary only. The magnitude and character of
the work are such that plans and estimates should not be accepted as
final until they have been more thoroughly elaborated and carefully
reviewed by competent authority. '

Respectfully submitted,

Major, Corps of Engineers,

Ue Se Army.
10
v H. R.

3 tracings in sep.pkge.

Through:
Lieut.=Ccleonel Dan C. Kingman,
Corps of Engineers, U. S. Army,
Divieion Engineer, Southeast Division.



Sy CHE \:un\lﬂm BPAf
D SAF L usi /T A..

on the isgland sile with 2

f¥eEy thick layer of small stcoune |
YFIcE OF CITGY OF ENGTNEERS, moﬁumw?a EEUSF { 8807111 the voids; that wpon this

mm .\\Mwﬁwﬂwmm. w“:m“u\ wwﬁﬁﬁwmw Ga. ktvel or shale or cindors be

rmew * @ R _ o "~ Octeber 29, H@Oﬂ“ gced, =nl atterwards bthe sand

iked up against 1%, and that
SSm DEPARTMENT. $® concrete wall mps@H% be car-
Forfolk, Va,

{

d on the top of this structurd
m low water up to the desired
2ht.

ﬂov I should rocommend that
_”wom of the slope of the bat-
Efies be 100 rather than 50 ft.
¢k Trom the crest of the sea-

8 ,Hmﬂ of Engineers, c« S. mHBH!
mwww following remarks: ;

-2, The general plan and ar-
ngeméent seems to me to be goed
e estimates of cost seem to
le. There are some ceriti- ,
19mg an& I should be disposed to
; ~wiz:
ta) That the proposed artificial
land is too small. The gemeral
e of the island is pentagonal

the batteries and casemates oc-
Py %aﬂu of the five sides. This
wmﬁommm the cdasemates and secons
wﬂﬁ batterieg to reverse firs whe

wmwﬁs guns are engaged.:. I am

tnclined to think that it might be
wowmmWwH to erect a pardgdos., per-
apg, in the form of a méund, to
ask these secondary batterips.
Phis would occupy considerable
®pace and, therefore, a larger is-
and aoﬁwn be required.

fvwm The propesed Beawall would
: mw ﬂ.¢mﬁ% neat wwmwmw _Wd¢¢H

§ KUHH,
- Oasox JogErE 5. 2

L —

W (d) I am inclined to think
@t the breakwater is too near

& 1sland to afford a useful
gce for harbor purposes. I |
hnid recommend that it be plac-
#1,000 feet cut from the Hmwwsﬁ
_

In aaﬁﬁwwmbam with Déptx
t.wmu.ow Jul.2'07 (54140-360);
{ suonits the within report red
§ ative to an estimate fof tie
struetidn of an mwdwhwowmw 81
§ at the entrancei t6 Chesap:
{1 Bayy Hbmwwmmww ;ineer werl
v ; mw@ mw&WWmmm at w

t.1it be built entirsly of rub

stone; that its crest bve

td only 2 or 3 feet above ex-

eme high water; that the upper |

Ftion of the structure be {

Hn of very large bwoomm of 7
i
_
“

Ene, placed so as to get a
dm@ and bond. If fthere is

materigl difference in the

£ of-1sarge’'stone and small

gone, then the core c¢r heart !
§ the breakwater shoull be

fle of the cheaper material,

@ the stone exposed to the full

irce of the waves zhould be of
tonz weight and upward.

{e) I should recommend %ant
seaward slope bec ab lezst as

t as 1 on 4, and the hartor |

ope 1 on 3. w
g 3. Finally, I am of the opin-¢

an that a carzlful = bcu@mwanOS_

L the enginsering features, so

ﬂwwuw,m m« gtem of Hwnmwwonwwmm
to form coffers. I think
&t the experience of contractors
as. mmbmﬁmwww been that these pilesy
28 2¥e S0 bent and sprung that you e
“,wem.mﬁm many of them the second
i mr%;m,mwozwm be disposed to rae-
wﬂﬁnwu that the area be enclose
| b¥ & rubble mound of large gtom
| coming up a feot or two above
N aﬁmw ‘and that this wall e o

=L o)y e,
e rsl.t}u... - Sy e A - Lo Be W

.
o g i e i o

L}

PR tanx, oreicz cwr s onene. JUL 6 1S

g
»

et 2

! ‘\h

“C4% SAYANNAH, 64.0CT 2519

e 4




See 54,140/71 and 5Y4,140/232 for additional reports - Chesapeake Bay.
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s B 24a indorsement.
WAR DEPARTMENT,
OFFICE OF THE CHIEF OF ENGINEERS,
WASHINGTON.

November 1, 1907.

&

pid N—.,“_._...w.--m-.-'h- I
‘. -

mﬂﬁ owHEWMSdemnwoﬂoodmw@mwmr
on and report.

“wq 10,11,13,and 23, report of the
# ﬂa womﬂm‘mbﬁ to the accompany=
ng memorandum and extract from
vwwmsmanmw report ow the Taft

PE Q\ﬂ\\
Brig. Gen., Chief of En

1757 /3347 0.8 4rms.

.owom 34-36 in sep.roll.
BExtract from 54140/360,% 1 addnl.
umuawo aecompg.

ﬂ'

- 1. Regpectfully ﬁmﬂmdwmn to The

: __ . 2. Attention is invited te pages

R 54 1ndorsement
h The Board of Engineers,
& Army Building,
st York City,April 30,1908,

s34 e

i Respectfully returned to the
Phief of Engineers,inviting atten-
tion to the Board's report of this

Bate on the within subject.
£

==

\\M\Nk\\\\\\r\ﬁ\\ r\n\d\.ln\-l N‘A\

Colonel,Corps of Engineers,
Senior Member of Board.

Chesapeake Bay 1/1

Inclos.2,3 accompg .

Hsopom.#nm in sep.roll,

RECD. OFFICE CHIEF OF EN6RS  MIAY B 1908

@

P —

S

rlraﬁ\wu

e e e et e 1

i



E R walied
e - J R kT 2 B e tppes

Subject — e bbscohokd THE BOARD OF ENGINEERS,
.................... D OF ENG G v
gOAR INg 7
<HP g Lo PR L 21007
“RMy pyrLpING - N
; - New York City... November 12,1907,

. i
Brig, Gen, A. Mac&tnzie,
Chief of Engineers,
Washington,D.C,

General: . 2 B .
‘ 1. By 2nd indorsement of November 1,1907, the report of

Major Kuhn relative to an estimate for the constructien of an ar-
tificial island at the entrance to Chesapeake Bey(61757/33) was
referred to The Board of Engineers for report, and attention was
invited t0 an accompanying extract from the supplemental report of
the Taft Board of February 23,1907,

2, In that extract occur ihe following recommendations of
The First'Committee of thé Board, which recommendations were ap-
proved by the Sec;etary of War:

l.That the artificial island to be constructed on the
Middle Ground between Capes Henry and Charles have & sheltered har-
‘bor sufficient in size to hold torpedo boats, submarines, and sup-

ply boats for garrison needs.

3¢That the General Board of the Navy be requested to in=

¥ dicate the amount of water space needed for the naval boate to be

accommodated in the artificial harbor,

3¢ In order that éhe Board of Engineers -may fully comply
with the instructions contai?ed in the indorsement sbove referred
to, I have the honor to request that zction may be taken as set
forth in recommendation 3 ahove quoted, and the result cormmunicat-

ed to the Board.
Very respectfully,
Your obedient serVant,

/77;[' Q.{/ z\/, '/' e & 8T
Colonel, Corps of Engineers,
N Senior Member Present,
Chesapeake Bay 1/6
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My puILDi New York Gity.......April 30,1908, .

Brig. Gen. A, Mackenzie,

g*/LSL\q

Chief of Engineers;

Washington,D.C.

General:

1. In accordance with instructions contained in yeur
indorserent of November 1,1907(61757/33), The Board of Engineers
has carefully considered the project of ﬂhjor Joseyh E.,Kuhn,Corps
of Engineers,for the construction of an Artificial Islend in Chesa~
peake Bay, its protective breakwater and sea wall, and his ar-
rangewent of the Armament fixed by the Taft Board-thereon, and has the
honor to recommend:the following modifications td said préject:

These modifications are shown in considerable de~-
tail on the tracings submitted with this report,
CHANGES ,
"2, (a)=~ The pentagonal shape of the Island is retained

but its area is enlarged by exten31on to the westward to glve space

AT eniee o g
for the necessary barracks and quarters for the garrison and other

post buildings.

(b)-The breakwater and sea wall traces are recommended

to be broken siraight lines,eliminating curves for structural rea-

sS501085 6
(c)éBoth breakwater and sea wall to be constructed of

rip rap stone foundaticns,with superstructure thereon,and having
the interstices as well filled as practicable with smaller stone;

for the breakwater such small stone varying from 500 1bs.to 20 1bs,
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weight, and for the sea wall, especially on the land side, the 54
stone to be graded down to gravel in order to retain the sand
filling.

(d)=The Breakwater to be in cross section as shown on
Major Kuhn's larger section,throughout,

(e)=The Sea Wall to be of the section shown on the trace
ing herewith; the rip rap foundation to be levelled at low water
to 16 ft.wide at top with a superstructure of mascnry laid in
cenent, or of concrete 8 ft.,in height resting on a footing course
of concrete approximately 2 ft.in thickness and 7 ft.,wide. The
back of the sea wall 10 be made reasonably tight by small stones,.
spalls, gravel and claf. The slopes of ihe rip rap walls are shown
on the—drawings.

(f)=A continuous parados is provided in rear of the guns,
and the space between the arms of the parados to the extent of |
something over 4 acres is filled with earth or sand to withkin 5 ft,
of the crest of the parados, and paved to furnish a catchment zrea
for rain water, It is estimated that in round numbers onre million
gallons of water may be annually collected from each acre orf this
catchment area.

(g)-Under this catchment area and parados covered cise
terns are placed with capacity or approximately one million and
a quarter gallons,-sufficient to supply 10 gallons per day to 1200
men for 100 days. Rainfall may keep the cisterns full or ncarly so
under such rate of consumption.

(h)~There is also indicated under the parados and thor-

oughly protected against gun fire, a continuous bomb proof chamber
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vhich mey be subdivided as required, sufficient to shelter the
garrison, Capacious flumes are provided to the bomb proof gallery
which may serve both as ventilators and passage ways for chim=-
neys or iron smokestacks for heating, lighting and culinary pur-
poses, The Island is arranged to stand continuous bombardment for
a long time and furnish bomk proof shelters for wmen and munitions
of war.

(1)= The Back slope of the parados from its crest to
the paved catchment surface is paved with concrete about 2 ft.
thick to cause the bursiing of such shells as may strike it be--
fore they penetrate far into the parados.

(k)- An area sufficiently large for the pernenent store
houses that require free véiatilation and light is provided between
the protecting arms of the parados and the catchment mound, shel~
tered from all gun firea;iinsghe front and flanks of the Island.

(l)- A roadway is provided between the emplacements and
parados for wagons or railroad for. conmunications, and this road-
way and the emplacements are covered against enfilade fire by bonnet
traverses at each salient angle of the fortified line.

(m)= There is provided & harbor for torpedo boats and
other small naval vessels, substantially as requested by the Gen-
eral Board of the yavy. To this end, the distance between the break=-
water and sea wall on three sides of the pentagonal island has been
reduced from 400 ft,proposed by Major Kuhn to 300 ft,, and on the
fourth exposed side increased to 700 ft,as requested by the General
Board of the Navy. The minimum natural depth in this harbor and

at the entrances is now 16 ft,at mean low water, This may be
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increased t0 any desired extent in dredging material for the con- o

struction of the Island. The pain entrances to this harbor are
150 ft,wide,at the ends of a detached breakwater sheltering the
harbor,

(n)- The location of the post wharf Las been changed so
as te partially shelter the torpedo piers, and its dimensions in=-
creased to 200 x 300 ft,,giving 1.4 acres'for storage purposes
and warehouses thereon,

AR ANENT .

5+ The numbers and calibers of the guns to be emplzced has
been determined by the Taft Board, The arrangement and fields of
fire of 21l the armament except two O-inch rifles,as given in
Major Kuhn's project, have been accepted by The Board of Engineers.
Two OH=inch rifles haQe been moved from the right flank of the bro-
ken line of the defenses to the left flank, the better to cover
the minor channels between the island and Cape Charles and to pro=
vide,in connection with the other guns,an &ll around fire for the
Island such that all positions of attack within range shall be
covered by one or more guns of bH=inch or greater caliber wi thout
firing over the area provided for post buildings or over &ll the
berths of naval vessels,

4, The Board of Engineers has not provided in this project
for pile foundations as it is believed that the wide foundations
provided by the sea wall and from 26 to 30 ft,of sand fill over
the natural tottom will furnish suitable supports for the emplace=-

nents, but a careful examination by borings should be made before
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adopting this opinion of the Board, Piles may possibly be indi- J

cated by such examinations,

ESTIMATE OF COST,

BREAKWATFR .

165770 tons of medium stone at $2,00
115760 tons of large facing stone at $4.00
24200 cu,yds.,of concrete at $7,00

Contingencies 25%

SEA WALL,
105960 tons of medium stone at $2.,00
43320 tons of large facing stone at $4.00
22%0 cu,yds,or concrete footing at $7.00
5180 cu.yds,of stone in cement at $20,00

Contingencies 25%
SAND FILL,

1,220,300 cu.yds.,at 30¢
. Contingencies 25%

GUN EMPLACEMENTS .
Two 14"rifles,disappearing mount,
Two 10"rifles, " Y
Four 6"rifles . "
Four 3"R,F,guns,pedestal mount

INTRRVENING CASEMATES (Major Kuhn's)

PAKADOS & TRAVERSES.
117,500 cu,yds,sand at 50¢
7,500 cu,yds.so0il and clay at $1,50
13,600 cu.yds.concrete for bombproof &
passages at $10.00
236,000 sgefte.sod at 4¢

Contingencies 25%

EMBANKIMENT IN REAR OF PARADOS,
103,240 cu,yds.sand at 50¢
700 cu,yds.soil and cley at $1.50

Contingencies 25%

$ 371,540
© 463,040

211;80q
H ,,0
262,095
y515,4775

$ 207,920
173,280
20,430
103,600
1261208
1y
' oo
?
$ 300,000
160,000
120,000
. 30,000
$ b%@,dﬁﬁ
$ 139,412
$ . 58,750
11,230
136,600
9,520
15,5
53,880
?
$ 51,620

1,050

o

@)
3,100
T55,858



WATSR SUPPLY,

——

Seven reinforced concrete cisterns:

>

4550 cu.yds,reinforced concrete at $20,00

12690 sqg.yds.concrete pavemeﬁt at

$2.00

Contingencies 2&%

WIARF,
Reinforced concrete piles,length
500 ft.at $60,00

of front

Contingencies 25%

CENTRAL ELECTRIC PLANT (lMajor Kuhn's)
RANGE STATIONS & SEARCHLIGHTS,

Three 60"searcnlights at $17 000

Three range finding stations at $5000

COST OF GUHo & MOUNTS.

Two I4"disappearing at $132,000(This item from

Talt Ba.report P«29)

Two 10" 57,871
Four 6" " at 19,705
Four 3" pedestal at 6,;50
' SUMMARY,
BREAKWATER
SEA WALL
SAND FILL

GUN EMPLACEMENTS

INTERVENING CASEMATES
PARADOS & TRAVERSES
EMBANKMENT IN REAR OF PARADOS
WATER SUPPLY

WHART

CENTRAL ELECTIRIC PLANT

RANGE STATIONS & SEARCHLIGHTS
COST OF GUNS & MOUNTS

Total cost

—
Z
ﬁb
$ 91,000
25 300

)“5
§ 1981475

30,000
7,500

$ 37,500
$ 41,000

$ 51,000
15,000
r“ss"m

$ 254,000

117 %
20
2a 1,400

S 433,974

$1,315,475
691 538
457, 612
610 ,000
159 412
269 400
65 858
145 475
37, ’500
41,000
oo OOO

mfs‘%r

This estimate does not cover tne cost of construction of the

Torpedc pierss
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Respectfully” submitted:
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" Respecifully forwarded to

uartermaster General, U.S.A.

of the Board of

imcers 1s satisfactory to this

Bl
awm estimate given on page

ST OF GUNS AND MOUNTS.
4" disappearing at
,000 (This Hﬁma

m em&w womﬂasﬁmﬁowa

. ». N@v CRCAC RN RORC A R BRI %Mm%vooo

S

on memwwmmwusm.

es eﬂvmwanv at
_ 92,000

6" disappearing

48200000 .. . ...k o 128, ooo

3" barbette at

\ooo. A AR 1 B

Total

32,000.°

ajor, Ord.Dept,,U.S.A.,
Acting Chief of Ordnance.
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ﬂ usual wharf construction

_ww.mm.wﬁdmu on the south side
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‘War DEPARTMENT,
.\m D.E.O.o.u.owzz..;w»no
_ .
g
_a

Bth_ .. Indorsement.

ﬁrM WAR DEPARTMENT,

a he
i2r8s additional are teken up |
by water storage tanks and abonf
i 8Gres additional used as a
g8tchment area to supply rain
ater to tanks. A wharf with
w 4 acres is proposed for a post
wharf. ; e

ﬁm. WHARF. It is thought that|
the post wharf is very poorly |
ratected and that it wlll be

about 7 acres. About 2

_ag weather. The wharf
Fhoi1d be a small wharf without
idings and built om piles in

With either reinforced concrete
or iron piles.
4. BREARWATERS. The detached |

should be lengthened to properly

protect the wharves and the two | .

éntrances should be made by _ﬂ

e

Y

®

1699—Nov. 26-06—13,000. 5

ings,; roads, etc., appears®k
aron ’ gy Enc.-2 tracgs.

]
2
difficult, 1f not impossible, (A«
|for boats to maeke a landing in | |

illed and salt water pumps.
» . Spenial attention is ealled
o 6o the need of making 'a tenta-
P> - itdve lay-out for th

Fsdh 1 ¥y r the required
; bulldings before the final
aporoval of plansg.,

|
§
|
1
|
|

'

e

mmﬁ E OF THE QUARTERMASTER GENERAL, i
,ﬂ,_._u.,.._.m WASHINGTON. 2
. Aug. 20, 1908.. " Asgt. Quartermaster General,
= .l..,_.." e el e T EEm L e EEEESSEE RIS = ! b d. m. bgn
_ ““ % Respectfully returned to | &0Ting Quartermmster General.
Tas Adjutant General of the 5
.ﬁﬂ.ﬁ....a. 40 oy omm wv_
' B. The proposed area for A
S e Qm.qowuvu.o

B/
.__ Q 6th Indorsement,
To the ; Ly x
‘Inclosursse ‘

G. O., August 22, 1908; e
RECD. OFFICE CHIEF OF EeBs . AUG 22 1908 .
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?th il onng *H— INDORSEMENT. o X Oh indorscnis i
WAR Dty e WAR DEPARTMENT, 5 WAR | R MENT
OFFICE OF THE L1 | UF enumsitis, WFFICE OF CHIEF OF COAST ARTILLER BV IUE LF VHE CHiER OF eNGINEERS,
3 CoWwAsHoN. WASHINGTON.  Sept.5,1908. WASHING TON,

: September 10, 1908,
September 1, 1908. g |
1. Respectfully returned to « Respeotfully returned to B b b i ke a1

the Ghief of Casst srtillery witn  EREOR Qmﬂﬁﬁm.«& R § General, with recommendation thet
request for furiher remark., pe> m»mnwu MBMH@.#HHH Sohsh.th “Wwithin plans and 45%itay! be. kypon
2. 1In the view of the Ohief of  [FoPosed islan ocoup}

by the Seorstary of ¥ar, and adopted
 the offjcial interpretation of the
Ject of the Fational Coast Defense

pd for the nm&aumom of the Middle

and at the entranee of Chesapeake Bay:

_ww\h.m\\ Wﬂsmua‘ Chief of @ﬁmmawnw_m
108, 44 & 45 accompg. U 8 drmy.

& SR O
heo'd Bgok ALG.0. SEF 1T 0

. Engineers permanent oomww“.ﬂob on the ¥ .w‘m@.ﬂ.wwg B_Wdeu NMMW of ”

| usual gemerous scale by.full garrison [2® €8¥risen probably Hﬂuo.m :
m»m not to be provided for, but the xceed eight companies. t

‘area is large enough for 1200 men if peace the island will be ¢
| with reasonably free acoommodations, (164 only by a detschment of
mach greater than in large cities, forPre » In view oﬂ L
instance. There is as much open Fea reserved in the prejeet
area on the island as is required he Board of Engineers for ah
under Field Service Regulations for ering the garrison is cons id
Smmping two full battalions. Thore [Ples It is pointed out in
T._m also a strip 50 feet wide around onnection that mam.w wﬁq«oaa_ _
the entire island whers men nay be he area of which on exterior _
mmwuomb_bon comfortably., Bombproofs are ines, 1s only 2.4 aores, and &
'also provided which are habitable for Iea ef the inmteriar or parade,

L |

OF STAFE

.1.._. 3 I H 2 \ .1.

{2 short time by 1200 men. It is not pIy about 1.25 acres, was cooms. ShR _ _ : \

- [pellaved thht moro than eight eompaniegied throughout the Clvil War, MR T SEP T | ¢ /A
or two battalions will be actually aring sbeut two years of whieh . : =

equired on the island at any one tiwe B
in war or peace. The bombproofs shown BF
on the accompanying tracing are

invested cametantly, by a
ison of 550 men.
B«+~The plans of the wharf, br
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aster General as to wharf and break- Btisfdstory to the Chief of C : e
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i) 4 1008
On one side boats can 1ie in ordin iarbermsstor Gaoeral that the RS | i
Feather; at the head they can 11 MM« lans include tI8 installation = 88 A\J‘&m / Aot § Fre ey
Rny weather except storms, and on the F 2<Qiskid}ing plant is conem R
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fve 14 thirdorsement.
WAR DEPARTMENT,
OFFICE OF THE CHIEF OF ENGINEERS,
WASHINGTON.

WAR DEPARTMENT,
HE >u...c4>,z._1_.mmzmm>r.m OFFICE,
wasHINGTON, Oct, 15, 1908

November 14, 1%908.

- 1. Respectfully returned to
| The Adjutant General, noted.

g 2. As these drawings and papers
gontain in detail the plans which the
Engineer Department will have to

\| sarry out, and the approval thereof
_”uﬁ the Secretary of War, it is re-
Hm&mwmdm@ that the papers be returned
to the Chief of Engineers when they
are finally ready for file.

.-

m cepectfully returned to the
o 1ief of Coast artiller w\nﬁm Chii
boorE 2k v
mwaowaﬁmsom. aﬁm Jrnwdmwsmaﬁmd Gé

mc%mdnaw of zww Sodmc on tid
osed memorandum of the ?owww
of Staff. 4
The return of these papers is
red,

Acting Chief of Engineers.

pclosures. 3 pec e BN B — Xr .
. | . : | WASHINGTON, v vember 16,1908.

3 &G4 061 15508 |
REC'D BACK OCT 16 1@ gmrmp
. P

1/ /% IrndF
70 @.0F 0. neofed-
C. Q. A. Oct 16-08~

Respectfully referred to the
ermanding General, Denartment of
Dast, inviting attention %o
e nreceding indorsements hereon.

The promnt return of these parers
desired. i }

ant General.
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16hh Indorsement. 559647

HEADQRS DEPARTMENT OF THE EAST
Governors Island, N. Y,

December 14,1908,

3

1 e

21st Endorsement

- HEADIRS .DEPARTMENT OF THE BA
 Governors Isld,N.Y.Nov.24,1!

! Respectfully returned to _ Respectfully returned o The
€ommanding Officer, The Art £=1] Adjutant General of the Army.
wwou%UMdeMOdow owmmmwmmmxiq.u

to note and return.

To the Q.M.G.

G

;

By command of
. Major General Wood:

“ajor General,U.S.A,,

Bc. 3 herawith
18 Commanding. Mes .1 and 2 separately
41 3 incls.
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i, £ : ,
. S 2 ° B REGD BACKDED o "
< T 7 2% : t 0K mnb,ﬂ R
sl Bodld Back AGO ;rn g ey : e In° a0,
1 4 g .t\ & - L .qw.
i s /w?%b
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December 29

-

0f Chesaneake Bay,

» 1908,
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( December 10,1908, 4.6.0., Dec. 15, 1305, - i 8 Inelosures.
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