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REPORT
OF

MA.J. W. M. BLACI~, U. S. A.,
CHIEF ENGINEER, DEPARTMENT OF CUBA, FOR THE SIX MONTHS

ENDING DECEMBER 31, 1900.

HABANA, CUBA, R"J1'uary 1, 1901.
SIB: I have the honor to submit the following report of operations

for the six months ending December 31, 1900.
Very re8~ctrully,your obedient servant,

W. M. BLACK,
MajM, O~~ of llng/neel'/I, IT. S. A.,

Ohicj'l!,ngina'1', Depm·tllll'11t of Ouba.
The ADJUTANT-GENERAL,

Department 0/ OUba.

The public works in the island are executed in part by the depart­
ment of public works, under the secretary of pubhcworks, and in part
by the engineer and acting engineer officers of the military govern­
ment. The work in Habana, both of the city and the state, with the
exception of the repair of certain of the public buildings, has been
placed in the charge of the engineer department of the Department
of Cuba. In 80 far as has been practicable, engineering work through
other parts of the island, excepting in garrisoned towns, has been lD

the charge of the department of public works. Where deemed neces­
sar~' by the commanding general, isolated works were in charge of the
actmg engineer officers. These acting engineer officers were, during
the continuance of the division of Cuba, under the direct orders of the
various department commanders. Since the division of Cuba has
been abolished they have been under the direct orders of the command­
ing officer, Department of Cuba. From time to time certain of the
projects for work submitted by them have been sent to the chief engi­
neer of the department for examination and report, but in general the
work ha..; been done without any supervision from this office, and credit
for the results should be given to the department commanderand to the
officers themselves. Attention is invited to their reports. The works
dc<;eribed in them are of many varieties, and it should be a cause of
just pride for the Anny and for the nation at large that its officers can
accomplish such result.'! in work so far out of the line of routine train­
ing. The duties which these officers have been called upon to fulfill
have been onerous and in many cases uncongenial, and tlieir reward is
the consciousness of duty well done, the enhancement of their reputa­
tion for efficiency among their fellows, and the benefit obtained from

1
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experience in meeting responsibilities of a wider range, in the organi­
zation of untrained men, unrestrained by military discipline, and in the
direction and control of such forces for effective work. This experi­
ence will also be beneficial to the Anny at large, in which prior to the

. Spanish war, few opportunities for development were attainable for
the younO'er officers.

The foftowing list shows the acting engineer officers and their sta­
tions at the end of December, 1900: C. J. Symmonds, captain and assist­
ant quartermaster, U. S. Vols., Puerto Principe, Cuba; John S.
'Winn, first lieutenant, Second Cavalry, Mantanzas, Cuba; W. A.
Raibourn, first lieutenant, Tenth Infantry, Cienfuegos, Cuba; H. F.
Jackson, first lieu,tenant, Second Artillery, Quemados, Cuba; S. D.
Rockenbach, first lieutenant, Tenth Cavalry, Santia~o,Cuba; L. Harde­
man, first lieutenant, Tenth Cavalry, Manzanillo, Cuba; R. G. Paxton,
first lieutenant, Tenth Cavalr~, Holguin, Cuba; M. O. Bigelow, first
lieutenant, Eighth Cavalry, Guantanamo, Cuba; A. E. Kennington,
second lieutenant, Tenth Cavalry, Baracoa, Cuba; G. S. Norvell, soo­
ond lieutenant, Eighth Cavalry, San Luis, Cuba.

Early in Jannary the following letter W88 sent from department
headquarters to each officer: .

SIR: The military governor directs me to infonn you that he!'eafter all projects for
work will be submItted by acting engineer officers, through the chief engineer of the
department, to the military f!:overnor for approval; that reports of operations called
for in Orders 155 and 249 WIll be submitted in duplicate, monthly, one to be sent
throu~h the immediate commanding officer to these headquarters, and one to the
chief engineer of the department; that the chief engineer of the department is author­
ized to order acting engineer officers to perform journeys necessary for the inspec­
tion or execution of public works within the liinits of the district to which the acting
engineer officer is assi~edj that orders for journeys outside of said district ""ill be
issued with the approval of the military governor.

Very respectfully,
H. L. 8coTr,

Adjuul711-General.

The reports of the various officers named are herewith submitted.
Lieut. M. O. Bigelow, acting engineer officer at Guantanamo, did not
have charge of any work, and therefore made no report. The engi­
neer work in the vicinity of Guantanamo (the water-supply system)
W88 under the charge of the acting engineer officer at Santiago.
Report submitted earlier by Lieut. Lochridge, who had been engineer
officer at Santa Clara, is also inclosed.
. The work under the charge of this department in Habana can be
roughly divided into state work and municipal work. The state work
wa.~ under the charge of the chief engineer of the department, and
was carried on under the immediate direction of Messrs. A. H. Weber,
T. L. Huston, and J. A. Sargent, assistant engineers. The muniCI­
pal work was under the immediate charge of the chief engineer of the
city of Habana, under the supervision of the chief engmeer of the
department. Mr. P. D. Cunningham, C. E., was city engineer untd
July 24, ,when he ~esigned to accept a more lucrati,:"e position in the
Umted States. LICut. W. J. Barden, Corps of Engmeers, U. S. A.,
succeeded him, and has been in charge since that date.

In order to avoid a duplication of the office force and to secure
more economical work the building construction branch of the office
of the city engineer was placed under the charg-e vf Mr. Huston, and
had charge of all building construction and repair executed with island
funds, whether on state or city property. For the same reason the

I,
I
I
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office force of the chief engineer of the department WIl8 limited to one
clerk &ond one messenger, the necessary stenography, typewriting,
translating, etc., being done by the office force of the city engineer;
the pay and property divisions of the city engineer department also
were used for the state work. The reports of Lieutenant Barden, and
of Messrs. Weber, Huston, and Sargent are herewith submitted.

ENGINEER DEPARTMENT, CITY OF HABANA.

Lieutenant Barden's report on the work of the engineer department'
in the city of Habana gIves in detail the operations of the ~t six
months. Attention is invited to the reports of the heads of dlvision8
of his office.

The work of the property and pay departments ·has been largely
increased by the cumbersome metliod of accounting, particularly for
property, required under exi8tin~ orders. This method increases the
coat of every work without prOVIding additional security to the gov­
ernment. Money spent in this way is simply wll8ted. Every effort
should be made to keep to the lowest figure consistent with safety
against fraud the amount spent for office work. The recommenda­
tion is repeated that a system of accountin~ be adopted similar to that
in use in the great corporations of the busIDess world.

In the street department very useful information has been obtained
regarding brick and asphalt yavements, under the climatic and other
conditions at Habana. The CIty will shortly be in possession of a good
supply of excellent macadam stone from the discarded blocks of the

.old pavements, and the necessity for making the temrorary macadam
pavements from the limestone of the vicinity wil be removed­
removing also the vexed question of whether it is more economical to
make the temporary macadam pavements of the cheaper stone, with the
certainty of the requirement of early renewals, or to use an imported
stone costing from two to three times as much, with a less cost of
repairs. It is certain that in the streets of Habana any macadam
pavement will prove very expensive to maintain, and that where placed
It must be regarded as a luxury, for pleasure riding and driving; and
heavy traffic must be excluded.

The work of the division of street cleaning and parks has been
carried on with its accustomed efficiency. An interesting proof of the
good work of this department is given by the absence from the city
of the buzzards which in earlier days were so familiar a sight. The
improvement of the state land around the portions of the old city
wall which remain standing, around the F'uerza, and the formation of
the Dew Punta Park, in all of which the military governor has been
greatly interested, have been made by this division. Details of these
works are given in Mr. Harper's reports. The most noteworthy work
of the water and sewer division has been the construction of the
Palatino pumping station, the elaboration of the plans for sewers and
the preparation of the specifications for the sewer contract.

The specifications for sewering and paving the city were prepared
under the direction of the chief engineer of the department by Lieu­
tenant Barden, assisted by Mr. Keays, for the sewer work, and Messrs.
McDonsld and. James for the paving. Assistance in this difficult work
W88 most kindly given by engineers in the United States from whom
information was requested, and thanks are especially due to Mr. Wm.
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M. Brown, jr., chief engineer of the Metropolitan Sewage Commis­
sion of Boston, who sent plans and gave details of the Boston work,
and also to the Edward P. Allis Company, of Milwaukee, who fur­
nished valuable data as to the efficiency of pwnping machinery. The
latest specifications of the great cities of the United States were alllO
studied, and particular use was made of the reports and specifications
of the engineer department of Washington, D. C.

The Spanish laws governing public works of the state were amended
and simplified in the spring of 1900, b)· Order No. 220, headquarters
Division of Cuba, as noted in the last report, but the laws governing
municipal contracts were left unchanged. After careful examination
it was found to be inadvisable to let as important 0. contract as that for
sewers and pavement'! in Habana in the manner prescribed for such
work under the general laws. A draft of a new law for municipal
contracts was prepared in this office and submitted to the military
governor January 22. It is given in inclosure A. The military gov­
ernor deemed it best not to make any general change in the law at
that time, but prescribed that the contract for the particular work in
question should be made in general accordance with the new law g'ov­
erning state public works, as shown in the following order, published
in the Official Gazette of March 7, 1901:

HEADQUARTEIl8 MILITARY GOVERNOR, ISLAND OF CuBA,
Habana, Janoory es, 1901.

GENTLEMEN: In view of the record of the proceedings prepared in the ayuntamiento
of Habo.no. in connection with the project for the sewering and paving of the city
presented in the name of the firm of Michael J. Dady & Co., and:

Whereas the so.id project, o.ccordinp; to which the works that were to be ('3l1ied
out would cost $12,600,000, wu.s approved by the ayuntamiento and by the civil gov­
ernor prior to the cesso.tion of the sovereignty of Spain in Cuba wu.s pending the
ayproval of the general government of the island, in representation of the ministry
o Ultro.mo.r, when, in conaequence of the decree of December 14, 1898, of the lo.st
Spanish governor-general that ordered the suspension of certain concetll!ions of
municipal works or services that were to be co.rried out after the cesso.tion of Spanish
sovereignty.

Whereas the department of engineers of these headquarters afterwards made a
study and prepared a project, with its cOrretlponding plans for the sewering and pav­
ing of the city, comprising the wards of Yedado, Cerro, and Jesus delMonte, which
were not comprised in the project presented in the name of Michael J. Dady & Co.,
and with a total cost of $9,135,5~r, that is, $.'1,000.000 less than the Dady project.

Whereas that this military government, by virtue of its bein~more practico.ble and
advantageous for the dtYI the project prepared under its directIOn by the department
of engineers of these hea(lquarters than the one pn'llented in the name of Michael J.
Dady & Co., the latter wu.s declared uno.creptable and the former one approved, the
Dame being forwarded to the ayuntamiento in order that, either u.s a modifico.tion of
the Dady project or u.s a new one, the said corporation mi~ht examine it and say
whether it accepted it or not, in order that in accordance With the same, in co.se of
its being accepted, the work might he earried out with all possible dispatch.

Whereo.s the representative of Michael J. Dally & Co. accepted the project pre­
pared by order of the government u.s a modifico.tion of their own, but increasing the
price for the works to $10,600,000 in United States money, giving u.s a reason for this
Increase the necessity of including in the price certain amounts that were not taken
into coIlsideration in the estimate of the l\'0vernment project, such u.s the legitimate
profit of the contro.ctor, the cost of admimstration, that of engineers and inspection,
the interest on money advanced, the interest on money deposited in guaranty dur­
ing 0. period of four years of construction and preservation, the cost of preservation
during five years afterconstruction, the indemnifico.tion for damagescaused to property,
and the ill8Urance on the lives of workmen.

Whereas the ayuntamiento o.ccepted the eo-called Government project u.s a modi­
fication of the one known u.s the Dady contract, and decided upon the specifications
that should serve u.s a bo.se for the awarding of the contract for the work, ~lzing
that the firm of Michael J. DOOy & Co., by 1'e8ll0n of being authors of 0. project had
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the right of "tanteo," that of being exem.p,ted from making the required de~t on
presenting their bids and that of being paid the value of their project, appraised by
experte in the sum of $555,000 in eaae.the contract should be awarded to any other
party.

Whereas the municipal mayor, utilizing the right granted to him by the munici~
law, mspended by decree of Doc-ember 22, of the year last past, the compliance WIth
said resolution, on the grounds that the rightof "tanteo," that of making bids with­
out depositing the prescribed amount and that of being indemnified to the amount
stipulated as the value of the project, were detrimental to the city; which decree of
8U8pension was approved by that of the civil governor of the province of the 29th of
the Baid month; the matter being forwarded to this military government for final
decision.

Whereas for the purpose of removing difficulties, saving thfl city from the 10lll!tlll
pointed out by the municipal mayor in his decree of suspelll!ion, as well as also thoee
no lese apparent, that the delay in carrying out the work of l!ewering and paving
would CII.UI!e it, the Bllid work being regarded as of urgent necessity by public opin­
ion, by the ayuntamiento, and by this military government, an agreement has been
entered into with Mr. Michael J. Dady, in representation of the firm of Michael J.
Dady & Co., whereby the aforesaid Dady is to receive in his Bllid character from this
military government $250,000, United States money, as payment in full for the value
of his project, and of everything ell!e that by virtue of the same he may have
expended for any reason whatsoever; and in consequence of the approval and yay­
ment agreed uponof the same sum has absolutely renounced in favorof this milItary
government all rights and actions that might pertain to him in law or in equity
against the ayuntamiento or the members thereof, present or past, or against the
military government of this island, present or p88t, or against the Spanish govern­
ment that existed in this island until the end of the year 1898; this military govern­
ment consequently becoming po8BeBI:led of all rights and privileges, in law or In equity,
that the ayuntamiento has recognized in favor of the aforesaid firm of Michael J.
Dady & Co., which agreement is contained in the deed now being prepared for exe­
cution before the Government notary, Mr. Fernando Vidal;

And in consideration that the carryi~out of the works of the sewering and pav-
ing this city is of urgent necesaity; •

And in consideration that if the resolution of the ayuntamiento that is referred
to by the decree of BU8pension were approved the interests of the city would suffer
great 10lllle8, because, with the right of "tanteo," the exemption from furnishing
bond on making bids, and the great indemnity of $555,000 as the price of the project,
being recognized in favor of the firm of Michael J. Dady & Co., it would be difficult,
or impossible, to secure other bidders who did not have like privileges, and, there­
fore, the advantages for the city of competition at the time of awarding the contract
would disappear, whereby the aforesaid finn would have de facto a real monopoly;

And in consideration that the agreement entered into between this military gov­
ernment and Mr. Dady in his aforesaid character, by virtue of which agreement the
rights, actions, and privileges that might pertain in law or equity to the latter are
vested in the fonner, the city being weatly benefited, inasmuch as this military
government, which has entered into the Bllid~ment for the benefit of the latter,
does not propol!e to take advantage of the said nghts, actions and privileges, but only
to be indemnified for the $250,000 in United States money paid to the aforesaid Dady
1D his said character, which indemnity is very much less than that which for the
8lUDe reason had been stipulated by the experts and accepted by the ayuntamiento;
the said indemnity having to be made by the person, corporation, or entity that may
receive the award of the contract;

And in consideration that the agreement entered into between this military gov­
ernment and Mr. Dady as representative of Michael J. Dady & Co., gives a new
aspect to the ma1lter, modifying the resolutions of the ayuntamiento inasmuch as it
snppre81!e8 all that which they might contain which might be detrimental to the
interests of the city and as a natural consequence causes to di811.ppear the grounds
for the decree of BU8pension illBUed by the mayor and that of confirmation thereof
iamed by the civil governor; which decrees and resolutions in their modified parts
are made de facto null and void;

And in consideration that in the estimate of the project of the Government certain
SUD1ll have not been considered, which it is natural the bidders on making their
proposals should take into consideration; such as the interest on the money deposited,
the insurance of the lives of workmen, etc., this military government has

Ruolved, First. To declare null and void the resolutions of the ayuntamiento and
the ~cationsfor the award of the contract in 80 far as they ~ni7,e the finn
of Michael J. Dady & Co. to have the right of "tanteo," that of making bids for the
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contJ'IK't without first depolliting the PTellCrihed bond and that of hein~ paid $556,000
l\8 the value of the project for Bewering and paving for which the contract is to be
awarded; and to approve the said resolution and specifications for the contl'lld ;n all
other points contamed therein with the modifications herein established in the
"pliego de condiciones," established by this military government and whidl are
herewith remitted.

Second. To declare null and void the decree of !!Il8penaion i88ued by the mayor
and that of the civil governor confirming the same, in88much l\8 their purpoee is now
ended by the new l\8pect of the matter.

Third. That the award of the contract for the works of Bewering and paving this
city in accordance with the project and plans Bent by this government be pro­
ceedt'd with without delay and the contract awarded to the lowest responsible bidder,
the city reserving the right to reject any and all bids; the necessary advertisements
to he made for forty days in advance, with the understanding that all bidders shall
have equal rights, without that of" tanteo" nor exemption of furnishing bond for
anyone who may make bids, all of whom, without distmction, must depollit prior to
the opening of the bids 5 per cent of the price that serves l\8 a b88is for the same, in
United States money or bonds of the United States, or in mortgage bonds of the
ayuntamiento of Havana at their market value; that the party to whom shall be
awarded the contract shall be under obligation to add to the saId depollit another 5
per cent in anyone of the three kinds of security before mentioned, in order to
complete the final bond of 10 per eent of the total amount of the bids whereby he
guarantees the execution of the same, and that within ten days of the award of the
contract he must 'pay to the military government $250,000 in United States money in
the nature of an mdemnity for the value of the project paid in advance by this gov­
ernment to the firm of Michael J. Dady & Co., through its representative, Michael J.
Dady.

Fourth. It is hereby ordered that the requirements and methods of procedure con­
cerning the advertisements which shall be made for the award of contracts to make
bids, to open or close the bids, to award the contract, to deposit the security, and to
execute all that which is mentioned in the project and contract, shall be governed
by the rules set forth in the specifications of this military government, which is for­
warded to the ayuntamiento together with this decision; and in aU matters not
provided for and specified in said specifications the rules and procedure set forth in
orders from these headquarters, NOB. 215 and 220, series 1900, shall be applied, the
laws and legal provisions in 80 far l\8 same are anlaltoniBtic to said orders not being
applicable to the present case; but the conditions of dependence and subordination
shall continue in accordance with said laws and legal rulings under which the ayun­
tamiento is in its relations to this military government which ft88umes all the rights
that prior to the 1st of January, 1899, pertained to the ministry of Ultramar, and
the general government of this Island in the matter.

Very respectfully,
LEONARD WOOD,

],lajor-General, Military GOfJtJr'fIQf'.

To HIB HONOR THE MAYOR AND CITY CoVNCIL, Oily oj Ham1U1.

The general instructions for bidderll and the general conditions of the
specifications were framed in accordance therewith (see Inclosure B).
The amount of the guaranty in the proposal and of the security
required for the contract were fixed in g-eneral conformity to the old
municipal law at about one-twentieth and one-tenth of the estimated
total consideration of the contract at the request of the city authori­
ties. The same reason caused the requirement that cash or bonds should
be deposited as Ilecurity, the former custom of requiring the deposit
of bonds of the city of Havana being modified and broadened so as to
allow the deposit of bonds of the United States as well. The general
conditions were finally adopted and published after many conferences
between the ayuntamiento, the military governor, and the engineers
of the military government, extending through a series of months, and
are in general conformity with the requirements of Order No. 220,
series of 1900, before mentioned, and the general practice in the United
States. Though the cost of the sewers and !l8vements will be increased
by some of the requirements, that rellult was necessitated by the con.
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ditions existing in Havana. The special conditions were drnwn up in
the office of the engineers of the military government Rnd were but
slightly modified. In drnughting them every effort was made to pro­
vide for materials and methods which have been accepted llil the best
in general engineering practice, and to exclude those which are experi­
mental in character or from which the finished work is not fully
recognized 88 of the best class. As was inevitable and foreseen, many
protests have been made by dealers in products excluded under these
specifications, and the weight to be given these protests should be that
usually allowed to ex parte statements from persons more interested
in private gain than in the public good. The entire work of preparing
the project for sewering and ~ving the city, and of preparing, adopt­
ing, and publishing the speCIfications therefor, has been arduous and
unpleasant to a degree which can be fully appreciated only by those
whose official duties required their participation therein.

[InclOSUJ'e A.]

DRAFT OF A LAW SUBMITTED TO THE MILITARY GOVERNOR JAN­
UARY 22, 1901, TO GOVERN MUNICIPAL CONTRACTS, TO TAKE THE
PLACE OF EXISTING SPANISH LA\VS.

1. When the council of a municipality decides on the execution of any work of
improvement a special project must first be fonned, which shall state the general
obJect to be attained by the work, the specific measures or constructions necessary
for this object, with the plans and maps necessary for 0. complete understanding of
the subject, and an itemized estimate of cost. For all works of an engineerin!t char­
acter, for which the projects were not prepared by the chief engineer of the munici­
pality (or the official charged with the duties of 0. chief engineer), this project must
be accompanied bI a report in writing from the said official, with his recommen­
dations thereon, 0.1 of which must have been considered by the council before arriving
at its decision.

2. When the project, as approved by the council, does not conform to the opinion
of IlII.id chief engineer it must be forwarded to the governor of the province for his
action. which shall be final, unless the case be appealed to the governor of the island
by either the municipality or the said chief engineer, and excepting in the~
provided for in paro.gro.ph 3.

3. In cases of works of importance the project must be forwarded to the governor
of the province, and having been acted on by him, must then be forwarded by him
to the governor of the island, who will make the final decision after having heard a
report thereon from the secretary of public works. All works will be considered
works of inIportance, within the meaning of this paragraph, when their execution
will ~uire an expenditure of more than 25 cents American currency per unit of the
population of the municipality as shown by the last preceding census, or when the
money for their execution can not be paid from the ordinary municipal budget, but
mtlllt be made the object of a loan or an iBBue of bonds.

4. When the work which is to be performed affects two or more municipalities
the mea.BUreti stated in the preceding paro.gro.phs must be taken in each muniCipality
correspondence between the muniCIpalities being earried on through the provinciai
govemorin ClIlle both municipalities lie in the same province, the said governor taking
such action as may be necessary to reconcile differences. In case municipalities lie
in different provinces the necessary correspondence will be earried on through the
respective provincial governora, and differences will be reconciled by the governor
of the island.

CONeEBBIONs.

5. All rights which a municipality now has or hereafter may acquire in and to any
water front, ferriage, wharves, quays, docks, streets, avenues, parks, bridges, build­
ings, and in or to 0.11 public places are hereby declared to be inalienable, except by
an affirmative vote of four-fifths of the members of the council, with the approval of
the mayor; but they may be made the subject of 0. concession or franchise, as pro­
vided m this law, but 0.11 such proceedings shall be subject to the provisions of
paragraph 3.
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6. All concessions, franchises, rights, or grants for the use of public plSl.-'es wholly
within the municipal limits, or for privil~ of any charaeter to he exercised exclu­
sively within the said limits, shall be grank.'(! or made by the municipality only, sub­
ject to the provisions of paragraph 3.

Concessions, franchises, rights, or grants involving the use of public places lying
both within and without the mlmicipallimits, or involving privileges to be exercised
both within and without the said limits, shall he granted or made by the State.
Before the State grants or make sany such concession, franchise, rill"ht, or grant the
project for the same mUllt he submitted to the munieipal conncil tor examination
and report, which report mUllt be made within the penod of thirty days. If the
muniCipal council by vote of two-thirds of itll members, approved by the mayor,
shaH be opposed to the concelltlion, franchise, right, or grant, even though it originated
with the central government, the municipality may commem.'e an administrative
appeal (recurso contencioso-administrativo) in the manner provided by law.

The municipality may by ordinance make such rCll80nable regulations 88 the pub­
lic interests require governing the manner and places in which the rightll granted or
ceded by any such concession, franchise, or grant may be exercised within the munic­
ipallimits.

7. The municipality may not grant or make an; concession, franc.hise, right, or
grant for a tenn of more than twenty-five years. Each concession, franchise, right,
or grant granted or made by the municipality must contain the condition that upon
its tennination such of the property of the concessioner or grantee 88 is located in,
on, under, or overany public place shall p888 to the municipality, eitherwith or without
payment therefor; and it may also contain the further condition that all the J?rop­
erty of the concessioner or grantee in any way used in connection with the bUllIDClll!
it carries on in pursuance thereof shall pa88 to the municipalitv, either with or with­
out paying compensation therefor; but no such payment may be made by the munic­
ipality because of any real or assumed value of such concession, franchl8C, grant, or
nght itself. In caaes where payments are to be made bv the municipality the
manner of detennining the amount therefor shall be specffied in the concession,
franchise, grant, or right itself.

Every such concession, franchise, right, or grant shall contain the necessary clauses
to insure, by the penalty of forfeiture and otherwiAe, a strict compliance with its
terms, an efficient public service at equitable rates and the maintenance of the prop­
erty in good order during its continuance, and to permit the improvements rendered
po8<lible from time to time by new inventions or methoUs.

8. The parties who are the grantees of, or have the use or Ullufruct of, any conces­
sion, franchise, ri~ht~ or grant shall keep books of account and shall annually make
a report of all their nnancial transactions and condition to the municipal treasurer
in such form as the latter may direct. The municipal treasurer may at any time in
person or by deputy examine the books and accounts of said parties.

9. J<:ach conceHSion, franchise, right, or II"rant made or granted by a municipality
shall be made or granted by public bids after publishing a notice for at least three
times a week for one month m not less tlian two papers published, one in the munic­
ipality in question and one in the city of Habana, stating that the tenns thereof
are open to public inspection in the office of the secretary of the council, and also
stating the time and place of opening the bids therefor. No bid presented after the
hour set therefor in said notice shall be received or considered.

All bids must he accompanied by a certificate from the municipal treasurer that
the bidder has depo8it~d in the munieipal treasury cash, or bonds of the municipal­
ity, or of the city of Habana, or of the United State8 equal to the amount determined
by the municipal council and published in said notice; said valuation of the bonds
to be detennmed hy the average market value of the bond8 in question in the
Habana stock exchange during the month preceding the date. Such amount shall
not be less than 5 per cent of the eHtimated cost of the work authorized by such
grant, nor in any ease Icss than $10,000. The municipal council may reject any or
all bids and republi8h for Lids for such grant, but it may not accept any bid except
the one most advantageou8 to the municipality.

No concession, franchise, grant, or proprietory right shall be granted or made to
any councilman, officer, or employee of the municipality, or to any finn, partner­
Ship, or association of which such councilman, official, or employee IS a member, or
to any corporation of which he is an officer or by which he is employed in any
capacitv.

10. \Vhen any cash or bonds are deposited as set out in the preceding article they
may be returned only as provided in this article.

When any bid is rejected such deposit shall be returned to the bidder who depos­
ited it, on the certificate of such rejection by the secretary of the council. When a
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bid is accepted one-half of such C88h or bonds deyosited shall be returned to the suc­
0llIlIlful bidder on the certificate of the chief engmeer, approved by the mayor, that
one-half of the work is com~leted in accordance with the terms stipulated; the other
half shall remain all a depolllt until the chief engineer, the corporation council, and
the mayor shall jointly certify that all the work hall been fully completed in accon!­
ance WIth all the terms of the grant.

If the municipal treasurer shall not receive such last-named certificate within the
time provided by the grant for the completion of the work by the grantee, or if no
such time is stated in the grant within five yeai'll after the grant is made, the bal­
an~ of such deposit remaining shall be forfeited to the municipality, and the treas­
urer shall place the same among its general funds.

11. Any IlUDllltipn1ated to be paid to the municipality for any BIlch concellllion,
franchise, grant, or right shall be paid in addition to the taxes imposed by the ~n­
erallaw of taxation; and no provision in such concellllion, franchise1 grant, o~ht
shall limit the power of the State to impose taxes, or to authorize tne munici Ity
to impose taxes on the grantees or on those who have the I1Ile or lJllU1ruct 0 IlIlch
conOOlllion.

MUNICIPAL CONTRACTIl.

12. Every contract for public improvement or repail'll shall be balled on a detailed
estimate of the COIlt of IlIlch improvement or repail'll. The municipality mRy not
make any contract except in the manner determined in tbislaw: all contracts made
otherwise shall be void.

13. The municipality may not enter into any contract for services rendered or to
be rendered, or for mpplying material for a period which may exceed one year,
except that under extraordinary circumstances the municipal council may authorize
a contract for a tt'rm not to exceed five yeai'll at the mOllt.

14. All contracts, except those for services, must be balled on specifications pre­
pared all hereinafter prel!Crihed, and be let in the manner set out in this law.

15. No contract sliall be entered into until after an appropriation h811 been made
therefor, nor in excellll of the amount appropriated: Prmwd, hmvertr, That in
case of an extensive single improvement, for which it would be advantageoUll and
economical to enter into a sinKle contract, the execution of which would extend over
more than one year, and the payments of which could be met from the current reve­
nues of thoee yeai'll, or from the sale of municipal bonds, a continuoUll contract may be
entered into for the entire work, with the proviso, however, that the total contract
price shall not exceed a certain fixed mm, and that the COIlt of the work done in
each fiscal year shall not be in excellll of the amount specified for that year.

16. A purchase of mpplies or engagement of services may be made only in one of
the following ways:

(1) Bl a written contract signed by the contractinK parties. Such agreements are
termed 'formal contracts" in this law.

(2) By written propoeal and written acceptance.
(3) By oral agreement.
17. When the municipality authorizes any improvement or repail'll, or purcbBllell

any mpplies, or engages anr. services other than those of a consulting professional
exrrt, the cost of which WIll amount to $1,000 or more, it shall proceed all follows:

. It shall advertise the bids for a period of two weeks once a week, or if the esti­
mated cost exceed $5,000, at least four weeks once a week, in the official municipal
neWllp6per; and in addition it may advertise in such ot.her or foreign papel'll all may
be authorized by a board composed of the mayor, city treasurer, and the head of the
department (or chief of the section) interested and of which the secretary of the
mayor shall be recorder, which shall be known all the contract boan!.

11. All advertisements for bids shall state where the conditions and specifications
may be seen and examined, the time and place for openin~ bids, and the nature of
the articles or services required. Said conditions and specifications shall be ,Prepared
by the head of the department or other branch of the administrative servlce under
whose supervision the work is to be performed or to whom the articles are to be
delivered, and shall be approved by the contract board provided for in Section I;
they shall Rtate that the articles to be contracted for shall be delivered in such quan­
tities and at IlIlch time and place all the said head of department or chief of the
section shall direct; that only one bid shall be received from the same party; that all
articles which do not comply exactly with the conditions may be rejected; that trans­
fers of contracts or of interests in contracts shall not be permitted; that 10 per cent
will be retained from each partial payment until the satisfactory completion of the
contract; that the ~lace of residence of every bidder and his poIlt-office addrellll must
be,nven after his mgnature; that all prices must be written all well all expressed in
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fi~res; that bidders are invited W be pretleIlt at the opening of all bids; and whether
bIds are w be made on the articletl or servk"el! required in the aggregate or by cl888e8
or on each item separately. If the conditions and specificatioIUl Call for bids in the
aggregate or by cl_, they may thua join only such articles 88 are l18ua1ly kept for
sale by one dealer, or such services 88 are usually performed by one branch of trade.

Ill. The bids shall be filed with the clerk of contract board, sealed, at or before 12
o'clock noon of the day set therefor in the advertisement, and no bids presented
after that hour shall be received or considered.

IV. The bids shall be publicly opened, at noon or 88 soon thereafter 88 practicable
of the last day set for filing them, by the clerk of the contract board, who shaJl
immediately read each of them aloud, record a copy of each of them in a book pro­
vided for that purpose, and forward all of them to the head of the department or
other branch of the administrative service under whose supervision the articles or
services bid for are w be furnished or performed.

V. Upon the receipt of such bids the head of the department or other branch of
the administrative service shall immediately examine them, and forward them with
his report thereon w the contract board.

VI. The contract board may reject any or all bids, but may accept only that of the
lowest responsible bona fide bidder whose proposal for furnishing the required
articles or services is not unreasonable; and the cferk of said board shall immediately
notify the successful bidder that his bid is accepted.

Vn. The successful bidder must thereupon enter inw a formal contract with the
municipality in accordance with the terms of his bid and of the conditions and speci­
fications under which it W88 made. Such formal contract shall be approved 88 to
form by the corporation council and shall be executed by the mayor on behalf of the
municipality, and by the successful bidder, in quadruplicate. One copy thereof
shall be filed with the municipal treasurer, one with the clerk of the contract board,
one shall be given W the contracWr and another w the head of the department or
other branch of the administrath'e service under whose supervision the articles are
to be furnished or the services performed.

18. When the municipality authorizes any improvement or repairs, or purchasee
any supplies, or engages any services other than those of a consulting profeBlliona.l
expert, the cost of which equals or exceeds $250 but does not amount w $1,000, it
shall proceed 88 prescribed in the preceding article, with the following exceptions:

I. The powers therein given by Section III aud IV w the clerk of the contract
board shall be exercised by the employee designated for that purpose by the head of
the deJ?8.riment or other branch of the administrative service under whose direction
the articles desired are w be delivered or the services are W be performed.

II. An employee designated for that ~urposeby the appropriate head of the depart­
ment or of the branch of the admilllstrative service shall perform the duties of
said head 88 set out in Paragraphs IV and V; and said head shall have the duties
and powers conferred upon the contract board and the mayor in Paragraphs VI
and VII. .

III. Supplies may be procured and services enllSlled either by written proposal and
written acceptance or by oral agreement by the head of the department or other
branch of the administrative service in the manner common among business men,
either with or without advertising for bids in any of the following cases:

(1) When the public exigencies require immediate delivery of supplies or perform­
ance of servit."el! and there is no time W advertise by newspapers or CircUlars.

(2) When the prices of articles are fixed and uniform and no competition can be
had.

1
3) When bids have been invited and none have been received.
4) When all bids received are above the market price or otherwise unreasonable.
V. No purchase or agreement may be made under the provisions of the preced-

ing Paragraph III unless the officer making it has previol181y informed himself con­
cerning prevailing prices by inquiry among reputable dealers.

19. All purchases of supplies or agreements for employment which involve amounts
under $250 may be made without advertisement and in any of the forms mentioned
in paragraph 16, 88 may be w the best interests of the municipalit~by the property
clerk of the appropriate department 88 prescribed in this law: novided, 1wwevei-,
That any ~reement thl18 made shall not extend for more than sixty days from the
date when It W88 made, unless the articles are w be brou~ht from abroad.

20. When any contract is made in any form, the mUlllcipal officer who makes it
shall inform the municipal treasurer of the amount payable thereunder, and the
name of the contracWr, and w what appropriation it is chargeable.

21. No contracts may be made with any of the following:
(1) Those who, under the civil laws, lack the capacity W contract without the

intervention of another person.
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(2) Those who have been sentenced to imprisonment in a criminal C88e.
(3) Those who are bankrnpt or are under legal llUIlpension of payment, or whose

property is attached.
(4) Those who are debtors to the state or to any province or ayuntamiento by

virtue of any judicial order or jud~ent.
(5) Those who are declared failIng bidders, or contractors, by the contract board

because of failure to carry out an accepted bid or to properly perform previous con­
tracts.

22. When a contract of any cllU!8 is made for the perfonnance of any work or serv­
ice for the municip&lity within the period of one year, said performance may be
extended by the contract board for a period not exceeding six months.

When a contract of any cilU!8 is made for the performance of any work or services
for the municipality within the period of more than one year, said performance may
be extended by the municipal council for a period not exceeding one year.

23. When, after bids have been received therefor, the contract board shall deter­
mine that it is not practicable or advisable to make contracts for any public improvll­
ment for which an appropriation has been made, it may authorize such work to be
done bv the chief engineer: Provided, 1wwever, That if the estimated expense of said
improvement shall anlount to $25,000 or more the contract board shall report thereon
to the municipal council, which alone may authorize the chief engineer to carry it out.

24. No contract under which the municipality must pay $3,000 or more shall be
executed unless the contractor shall Jrive"bond for the full performance thereof.

A bond mayor may not be required in either of the following cases:
(1) When the amount to be paid by the municipality is less than $250.
(2) When the amount is over $250 and under $3,000 and the contract is to becom­

pleted within thirty days from the date when it became binding on the municipality.
25. When a formal contract is made by the municipality the amount of the bond

shall be determined by the contract board; in all other cases by the municipal officers
authorized 10 make the contract.

26. When a bond is required from a contractor it shall not be lelil8 than one-tenth
nor more than the total of the amount which the municipality, is to pay him.

Every contractor's bond shall include a condition that he Wlll promptly make pay­
ments to all persons who supply him with labor or materials for the rrosecution of
the work contracted for. Cash, certified checks, or bonds, as specifiC( in paragraph
27, may be accepted as a contractor's bond subject to the above conditions.

27. Each bid shall contain the full name of every person or corporation interested
in the 8lUIle and shall be accompanied by a certificate that the bidder has deposited
with the municipal treasurer cash equal to at least 5 per cent of the bid that he will
enter low the contract if such bid is accepted. Such deposit may also be made in
bonds of the city of Habana or of the United States, at value as ascertained as in
r-aragraph 9. A certified check on a reputable bank of Habana may be accepted as

~~Ybidderto whom the contract is awarded shall fail orneglecttoenterinto the
contract or to file any further t!ecUrity" that may be required within the time set out
in the conditions and specifications upon which said contract was based, the mayor's
secretary shall notify the municipal treasurer thereof, and the latter shall immediately
put such cash or bonds deposited among the municipality's general funds. Under
no circumstances shall such cash or bonds be returned to the failing bidder.

28. The contract shall be made in the name of the municipality. The municipality
shall pay the contract price for the work in cash: Provided, however, That the contract
for any Improvement, for the pa~entof the cost of which a special lU!8e88ment is
authorized by law, may be paid m installments, as the council may have previously
detennined.

If two or more bids are equal for the whole or any part of the work, but are lower
than any others, either may be accepted, but in no case shall the work be divided
between them.

When there is reaeon to believe that there is collusion or combination among the
bidders or any of them, the bids of those concerned therein shall be rejected.

In case of emergency and upon the recommendation of the mayor, the council
may, by ~ial ordinance in each case, authorize any expenditure not exceeding
'10,000 Wlthoutcomplying with the provisions of this law.

29. No contract for work to be done for or material to be supplied to the munici­
pality or any department thereof shall be made with any councilman, officer, or
employeeofthe municipality, orwithany firm, partnership, orlU!8OCiationofwhich such
councilman, officer, or employee is a member, or with any corporation of which he
is an officer or bf which he isemploved in any caracity. If any councilman, offi~rl
or employee dun~ the term for which he shal have been elected or appointea
ac:quire an interest In any municipal contract, he shall forfeit his office.
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AU:JANDRO RODRIGUEZ, Mayor.

ALEJANDRO RoDRIGUEZ, Mayor.

30. Any officer of the municipality who shall aid or lIIlBist a bidder in eecuring a ­
contract to furnish lahor, material, or supplies at a higher price or rate than that pro­
poeed by any other bidder, except in making an award as prescribed in J?H:ragraphs
17/18, and 19, or who shall favor one bidder over another hy giving or wIthholding
in ormation, or who shall willfully mislead any bidder in regard to the character of
the material or supplies called for, or who shall knowingly accept material or supplies
of a"quality inferior to that called for by the contract, or who shall knowingly certify
to a greater amount of labor performed than has boon actually performed, or to the
receipt of a greater amount or different kinds of material or supplies than has been
actually received, shall be deemed guilty of misfeasance and shall be removed from
office. -

31. The municipality's copy of all contracts signed shall be kept by the IleCretary
of the contract board, who shall keep an accurate and detailed regIster of them. ThIS
register shall be open to the public iDBpection, and contracts BO registered shall be
considered public contracts in all respects as contemplated by the notarial law.

32. Advertisements, specifications, contracts, and bonds for formal contracts shall
be in the forma prescribed by the contract board, which forms shall be as nearly as
practicable the !l8me as thO!le prescribed for public works of the state.

33. In any C&!le not provided for in this law the proceedings shall be similar to
thO!le prescribed for public works of the state.

NOTE.-The military governor deemed it best not to make any changes in the old
Spanish laws on this subject at this time, and simply prescribed that the contract for
paving and sewering Habana should be made in general accordance with the new law
of state public works.

[Inclosure" B."1

ADVERTISEMENT, INSTRUCTIONS, SPECIFICATIONR, AND PROPOS.\.L
FOR SEWERAGE SYSTEM AND STREET PAVING, CITY OF HABANA,
CUBA.

NOTICE.

HABANA, March !!l, 1901.
Owing to delay by city council in arranging for a loan. the date of opening pro­

posals for Bewering and paving Habana is postpont'd from April 3, 1901, to May 29,
1901, on which date proposals will be opened in accordance with the terms of
advertisement, instructions, and general and special conditions dated Habana, Cuba,
February 23, 1901.

AD\".:IlTIHEMENT.

OFFICE OJ' MAYOR, CITY OF JlABANA.

HABANA, CUBA, February 29, 1901.
Sealed propo88\B for sewerage system and street paving, city of Habana, will he

received at this office until 12 o'clock noon, April 3, 1901, and then publicly

Inf=~ion f,?-rnish~ on application to Lieut. W. J. Barden, Corps of Engineers,
U. S. A., chief engmeer, city of Habana.

SPECIFICATIONS.

GENERAL INHTRU<---rIONS FOR BIDDER!! AND GENERAL CONDITIONS.

1. Preference will be given to articles or materials of domestic production, condi­
tions of quality and price being equal, inc1udin~ in the price of forei~n articles the
duty thereon.

2. Plans and maps of the localities may he seen at the office of the chief en~ineer.

BiddeT'll, all intt'rested partie8, or their authorizt'(l agents, are expected to vurit the
place and to make their own estimate!! of the facilities and difficulties attending the
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execution of the work, including the uncertainty of the weather and all other con­
tingencies. The work called for in theee specifications will not be divided, but will
be embraced in one contract.

3. All bids must be made in triplicate, upon printed forms to be obtained at the
office of the chief engineer.

4. Theguaranty to the proposal will be five hundred thoUlllUlddollars ($500,000.00)
U. S. currency, in amount, to be deposited in U. S. currency bonds ot the United
States of America or bonds of the city of Havana, with the treasurer of the city of
Havana, at least twenty-four hours before the time set for opening proposals. If bonds
are deposited their value will be determined by their average market value during
the month preceding the proposal in the Stock Exchange of Havana, as detennined
by the said city treasurer.

5. No proposal will be considered unle8B accompanied by a certificate of deposit
of five hundred thoWlllnd dollars ($500,000.00) from the city treasurer of Havana, as
a guaranty that if his bid for J?llving and sewering the city of Havana, under the pro­
posals called for in this advertiBement, be accepted within sixty days from date of the
opening of the proposals therefor, the depositor will, within fifteen days after written
notice of such acceptance, enter into a contract with the city of Havana to furnish
the labor and materials and perform the work called for in these specifications, at
the llriceB offered in his bid, and in accordance with the terms and conditions of theee
IlpeClfications, and give security as required therein for the faithful aud proper fulfill­
ment of such contract. And further, that in case he (the depositor) shall fail to
enter into such contract and give such aecurity within the said fifteen days after Baid
notice of acceptance, the difference in money between the bid of Baid depositor for
the l!8id work, and the amount for which the mayor of Havana may contract with
another party to furnish Baid labor and materia1B and to do Baid work, if the latter
amount be in excel!l! of the former, shall be forfeited to the city of Havana. The
remainder shall be returned to the depositor.

6. When a contract has been entered into for the work specified within, and the
BeCIlrity furnished, the mayor will notify the city treasurer of that fact, who will
thereupon return to the UllBu0ceB8ful bidders their deposits, subject to the provisions
of paragraph 5 above.

7. All signatun!S to propol!81B and contracts should be written out in full, and each
~ to contracts should be attested by at least one witnesa, and when practica­
bre, by a separate witneBll to each signature.

8. A p,roposal br a person who affixes to his signature the word .. president," "sec­
retary, , "agent,' or other designation without disclosing his principal, is the propo­
sal o( the individual. That by a corporation should be signed with the name of the
corporation followed by the signature of the president, secretary, or other person
authorized to bind it in the matter, who should file evidence of his authority to do BO.
That by a firm should be signed ,,;th the firm name either by a member thereof or
by ita agent, giving the names of all members of the firm. Anyone signing the
proposal as the agent of another or others, must file with it legal evidence of his
authority to do BO.

9. The place of residence of every bidder, and post-office address, with county and
state, or province, must be given after his signature.

10. All ~riCeB must be in United States currency and must be written as well as
'expressed m filtUn!S.

11. One copy eech of the advertisement, the instrnctions forbidders, and the speci­
fications, all of which can be obtained at this office on application by mail or in
person, must be securely attached to each copy of the proposal and be considered as
comprising a l.J&It of it.

12. Proposalll must be prepared withont assistance from any person employed in
or:OOlongmg to the United States military government of the island of Cuba, or
employed under this office.

13. No bidder will be informed, directly or indirectly, of the name of any person
intending to bid or not to bid, or to whom information in respect to proposals may
have been given.

14. All blank apaceIl in the proposal must be filled in, and no change shall be made
in the 'phraseology of the proposal, or addition to the items mentioned therein. Any
conditions, limitations, or provisos attached to proposals will be liable to render them
informal and canse their rejection.

16. Alterati0D8 by erasure or interlineation must be explained or noted in the pro­
posal over the signature of the bidder.

16. If the bidder wishes to withdraw his propol!81 he may do so before the time
fixed for the opening, without prejudice to himself, by communicating his purpose
in writing to the ma:yor of the City of Havana, and, when reached, it shall be handed
to him or his authorized agent, unread.
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17. Reasonable grounds for supp<l@ing that any bidder is interested in more than
one bid for the same item will cause the rejection of all bids in which he is interested.

18. No bids received after the time set for opening of proposals will be considered.
19. The propollals, accompanied by the certificate of depoait called for in paragraph

5, must be ,Placed in a sealed envelope, marked" PropoBllls for Sewage System and
Street Pavmg for the City of Havana, to be opened April 3, 1901," and enc101led in
another Bt'.aled envelope addressed to the Mayor, city of Havana, Havana, Cuba, but
otherwise unmarked. It is BUggeBted that the inner envelope be sealed with sealing
wax.

20. At the date and hour set the proposals will be opened by the mayor in the order
in which they may have been received by him. They will be read aloud when
opened and the amount of each bid shall be recorded by his secretarr,. They will
then immediately be sent to the chief engineer of the city, who Will prepare an
abstract of the bids and a report with recommendations as to their acceptance. This
report, which must be rendered within three days after the proposals are opened,
will be submitted to the council for their action, which must be taken within six
days after the date of openinjl; the p'ropoaals. The record of the action of the council
with all the papers of the case Will tnen immediately be forwarded by the mayor,
with his recommendations, to the military governor, who will take final action on
the. award. Should the council not take action within the time fixed above, the
mayor will forward all the papers, together with his recommendations, to the mili­
tary governor, who will make the award. A member of the council, named pre­
viously by the council, and the chief engineer of the city should also be present at
the opening of the proposals. All bidders are also invited to be present.

21. The contractors shall, for the price or prices bid, do all the work prescribed in
these specifications, and shall keep all new work in repair for a term of five years
from the date of its acceptance as prescribed in paragraph 27, except the pumping
machinery, for which the term shall be one year from the date of acceptance for
operation; make the requisite excavations for buildinjl: the sewers and their appe~
taining structures and connections; shall do all ditchmg, diking, pumping, bailing
and draining, all sheeting and shoring; shall make all provisions necessary to main­
tain and protect buildin~, fences, trees, jI:RB pipes, water pipes, water courses, con­
duits, culverts, sewers, rallways, electric hnes, and other structures, and shall repair
all damages occasioned; shall provids all bridges, fences or other means of maintain­
ing travel on intercepted streets, roads, and railroads, and on streets or roads in
which the trenches are excavated, after giving due notice to parties affected
thereby; shall maintain the same in good and llllfe condition so long as may be neces­
sary, and then shall remove such temporary expedient8 and restore such ways to their
proper conditions; shall provide watchmen, red light.'!, fences, and all other precau­
tionary measures necessary to the protection of persons and propertv; shall provide
all centel'!l, molds, and forms; shall construct all foundations, all brick, concrete,
stone, and timber work; shall set in place all iron work, and refill all trenches; shall
erect and equip all buildings and machinery, shall do all grading, prepare all founda­
tions, lay all paving and curbing; shall furnish all materials and all tools, implements,
labor, and transportation required to build and put the sewerage system in complete
working order, and to pave the streets; and shall do each and all to the satisfaction
of the chief engineer. Land required for pumping stations or buildinKB of any class
called for, and rights of way for sewers and drains, will be secured by the city of
Havana without cost to the contractor.

Gas pipes which are leaky or too rotten to be removed without breaking will be
replaced by the gas company. Leaky and rotten water pipes will be replaced by the
city. The decision as to the good or bad condition of the pipes will rest with the
chief engineer.

Within ten days after the contract has been approved, the contractor will deposit
with the treasurer of the island of Cuba the sum of two hundred and fifty tbollBSIlddol­
lars ($250,000.00) U. S. currency, as reimbursement to the island of Cuba for eXpl'nse
incurred in connection with the contract for sewerin~ and paving the c:tv of Havana.
The treasurer of the island will furnish a proper receipt, therefor, and wIll notify the
mayor of the city to that effect. The mayor will then notify the city treasurer, who
will make no payment under the contract until such notification has been received

bY2~.~he right is reserved to reject any and all bids, and to waive any informality
in the bids received; also to disregard the bid of any failing bidder or contractor
known as such to the government of the city of Havana.

23. The bidder to whom award is made will be required to enter into written con­
tract with the city of Havana, with security, in an amount of one mullon dollars
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($1,000,000.00) U. S. currency, guaranteeing that the contl'act will be faithfnlly iP.'l'"
tonned; that the contractor or contractors will keep new works in repair for a period
of five years from the date of acceptance, as provided for in paragraph 27, with the
exception stated in paragraph 21, and be responsible for all damages to persons or
property resulting from the works.

24. The set.'1lrity called for in paragraph 23 ahall be a deposit of U. S. currency,
bonds of the United States, or bonds of the city of Havana, or of all of these, to the
amount of one million dollars ('1,000/000.00) U. S. currency, made by the contractor
with the city treasurer, who shall UIIIue a receipt therefor. If bonds are deJ>?8ited
their value shall be computed as described in paragraph 4. When the lllUd con­
tractor shall have in all respects duly and fully observed and performed all and sin­
gular of the covenants., conditions, and agreements in and by the contract agreed and
covenanted, under these specifications, according to the true intent and meaning of
IBid contract, and as well during any period of extension of IBid contract which may
be duly granted him, as during the oriltinal term of the IlIlme, and shall have made
full payment to all persons supplying him labor or materials in the prosecution of
the work provided for in the contract, the IlIlid deposit shall be returned to him by
the city tre8Ilurer with any accrued interest which may have been collected by the
citv, otherwise to be forfeitell to the city of Havana. It shall be th~~6frmof the
mayor of Havana to notify the city treasurer of such fulfillment or non ent of
the contract.

25. The contract which the bidder and grantor promise to enter into shall be. in
its general provisions, in the fonn adopted and in UBe by the U. S. military govern­
ment of the island of Cuba, blank fortDll of which can be inspected at this office and
will be furnished, if desired, to parties proposing to put in bidS. Parties making bids
are to be understood as accepting the terms and conditions contained in such fonn of
contract. The contract will be signed· by the mayor for and in behalf of the city of
Havana, and will be subject to the approval of the military governor of the island
of Cube..

26. Payments will be made monthly by the treasurer of the city of Havana on esti­
mates made by the chief engineer, reservinR' ten (10) per cent from each payment,
which will be retained as an additional security and guaranty fund to keep the works
in repair for a tenn of five years from the date of acceptance, as provided for in para­
graph 27, with the exception Btatedin paragraph 21. This retained fund, in cash, or
bonds of the city of Havana or of the United States, will be deposited with the treas­
urer of the island of Cuba, and will be subject to the control of the governor-general
of the island of Cuba, the mayor of the city of Havana, and the chief engineer of IlIlid
city, acting Il8 a commission, to be used for the purpose of maintaining the works in
repair and in making good defects discovered during the period specified in case sitch
repairs are not made by the contractor, and at. the end of the specified period the
amount of the fund remaining in the hands of the treasurer, with mterest at the rate
of four (4) per cent per annum, will be paid to the contractor or contractors on the
certificate of the IlIlid commission that the money is thus due and payable.

27. The sewer work will be provisionally accepted by the chief engineer of the
city, by sectiODBIl8 named in the propollll1. Pavements will be accepted by streets.
It will be the duty of the chief engineer to notify the mayor of the date of accept­
ance of each part of the work, who will in tum notify the city treaBurer. The tenn
of five years for keeping the works in repair will begin for each part on the date of
acceptance, as above provided for.

28. A copy of this advertisement, specifications, instructions, and fonn of proposal
will be attached to the contract and fonn a part of it.

29. The contractor should, within ten days from the award of the contract. furnish
this office with the post-office address to which communications should be sent.

30. Transfer of contracts., or of interest in contracts, is prohibited by law.
31. The contractor will not be allowed to take advantage of any error or omission

in these specifl.cations, as full instructions will always be given should such error or
omiasion be discovered.

32. It is understood and agreed that the quantities given are approximate only,
and it must be understood that no claim shall be made against the city of Havana on
account of any exceB8 or deficiency, absolute or relative! in the Bame. Bidders are
expected to examine the drawings, and are invited to mue the estimate of quantities
for themselves.

33. The decision of the chief engineer in charge upon any doubt as to the meaning
of these specifications, and upon all questions arising under them, shall be final.

34. Should the time for the completion of the contract be extended, all expenBeB
for iDlpectiOD md superintendence during the period of extension, the IllUDe to be
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detennined by the chief engineer of the city of Havana, shall be deducted from pay­
ments due or to become due to the contractor: .ProtIided, howerJer, That if the party
of the first part shall, in the exercise of his discretion, on account of quarantine
restrictions, freshets, or other force or violence of the elements, allow the contractor
additional time in writing, as provided for in the form of contract, there shall be no
deduction for the expeIll!el! for inspection and superintendence for such additional
time so allowed: Provided furllier, That nothing in these specifications shall .ffeet
the power of the party of the first part to annul the contract, as provided for in the
form of contract adopted and in use by the U. S. military government of the island
of Cuba.

35. The contractor will be required to hold the city of Havana harmless against
all claims for the use of any patented article, proce8ll, or appliance in connection with
the contract herein contemplated..

36. The contractor will be required to commence the work within thi~ (30) days
after receiving notice of approval of contract, and must complete the entire contract
within four years from date of receipt of such notification. The work shall be prose­
cuted in such manner, and from as many different points, and at such times and
with such force as the chief engineer may, from time to time during the progress of
the work, determine. Should the rate of progress made be unsatisfactory, of which
th~ chief engineer shall be the judge, the contractor will be required to satisfactorily
increase his force without delal; and in case of his failure to do this, the right IS
reserved to take the work out 0 his hands and to complete the same by hired labor
and purchase in open market, deducting the exoeBll of cost, if any, above the con·
tract, from any money due or to become due the contractor.

At least seventy-five (75) per cent of the unskilled laborers and employees (not
technical) shall be inhabitants of the island of Cuba; and in case of a general strike
the contractor and mayor shall appoint arbitrators to settle it. But in case of failure
to settle the strike Within twenty-four hours, the contractors shall be allowed to
employ any labor available within the island.

37. Inspectors shall be appointed by the chief engineer of the city of Havana, sub­
ject to the orderA of superior executive authority, who shall have access to all parts
of the work at all !~~esj and whose duty it shall be to point out to the contractor
any neglect or disregaru of the specifications or contract, or defective material or
work, but the right of final rejection of the work will not be waived at any time.

Upon all technical questions concemi~ the execution of the work in accordance
with the specifications, and upon the quahty or quantity thereof, the decision of the
chief engineer shall be final. _

38. Defective work, whether pllBfled upon or not by the~r, must be imme­
diately taken down upon notice of condemnation by the chIef enKineer, and such
work m\18t be rebuilt. Defective material will be condemned by the chief eD&ineer,
and when so condemned must be removed from the line of work and disposed of to
his satisfaction. In case the contractor neglects or retuses to take down or replace
any defective work or remove any defective material within the time designated by
the chief engineer, such work or material shall be removed or replaced by the chief
engineer and the expense thereof charged against the contractor. -

39. At all times when the work is in progress there shall be a foreman, or other
representative of the contractor, and a copy of the plans and specifications on the
grounds. Instructions Kiven to such foreman or other representative will be con­
sidered as ~ven to the contractor.

40. Any lDcompetent, insubordinate, disorderly, or objectionable employee of the
contractor shall be discharged, if ~uired by the chief engineer, and shall not· again
be employed in the work without hiS permi88ion.

41. 'Work on Sundays, legal holidays, or at ni~ht will be carried on whenever so
ordered in writing by the chief engineer of the City, or whenever he gives a written
permit therefor, with the vista bueno of the mayor.

42. Any &88istance or material required by the representative of the chief engineer
in giving lines and grades and in making any nel-essary measurements shall be fur­
nished by the contractor without expense to the city. Benchmarks and grade or
line stakes or marks must be carefully freserved by the contractor, and if destroyed
after they have been placed the cost 0 renewing them shall be a charge against the
contractor.

43. Whenever the words "engineer" or "chief engineer" are used in these speci­
fications they are understood to designate the chief engineer of the city of Havana.

44. The contractor will punctually pay the workmen who shall be employed by
him npon the work under his contract in United States currency, and will, from time
to time, and as often as may b6 required by the chief engineer, furnish satisfactory
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evidence that all pel'8OnB who have done work or furnished materials have oeen paid
as herein required; and if such evidence is not nlrnished, Iluch sum or BUillI' as may
be necesaary for each payment may be retained trom any money due or to Ilt'COllIe
due the oontractor, in addition to the retained percen~ from such monthly pay­
ments provided for herein, until such claims shall be fulfy jUBtified.

45. The oontractor must be prepared to do any extra work that may he ordered
in writing by the chief engineer. and for this he will be paid at Ole contract rates
for work of a similar character, or, if the extra work should be of a cli)8/! for which
no rate is fixed by the contract, the actual reaaonable cost to the contractor, as deter­
mined by the chief engineer, plus fifteen (15) per cent of said cost.

The contractor shall have no claim for compensation for extra work unless the
l!IlIIle is ordered in writing by the chief engineer, and unless the claim for the Banle,
when so ordered, is presented to the chief engineer before the first day of the month
following that during which each specific order is complied with. In this connection
attention is invited to the provisions concernin~ extra work, embodied in the
standard form of contract in use by the U. S. milItary government of the island of
Cuba.

46. Any modification of the plans or specifications, or of the prescribed lines,
grad~ positions, methods, or materials of L'Onstruetion, which t in the judgment of
the chief engineer] may be considered expedient, shall be maae by the contractor,
and any changes lD the quantities of materials or labor thereby involved shall be
allowed for at the contract rates allowed for extra work for any increase and the
Fame rate for deductions for any decrease in any such quantities. No consequential
1088 of profit to the contractor for work not executed will be allowed.

47. The BUrveys, mapll, and plans as furnished by the chief engineer are not guar­
anteed to be exact. Should there be any discrepancy between figures and scaled
distances the figures I!hall rule.

48. The contractor shall restore any street, sidewalk, or CJ'088 walk, or any other
surface which may be disturbed in the prORCCution of the work, to as good condition
8.8 it was at the time of the eommencement of the work, and if such restoration is
not made within a reasonable time after the completion of the work, the chief
engineer will give notice in writing that Bueh restorations must be made within
fifteen days or the work necessary will be done by the city and the expense thereof
charged to the contractor.

49. The chief engineer shall have the right to correct any errol'll or omiBBions in
the plans and specifications, when Buch corrections are necessary to the proper ful­
fillment of the intentions of the plans and specifications, and the contractor shall
oonforID to the BlUIle without extra charge.

50. On five days' notice the work under this contract may, without cost or claims
~ the city of Baban&, be BUspended for want of funds, epidemics of di~, or
other necessary caUl!e; provided that work shall not be stopped on acc-Ount of
epidemics, eXL-ept upon order of the governor of the island. 1'he work ml18t be
left in such samtary condition as the chief engineer may order. When the chief
engineer 8hall order the work resumed, the contractor will complete the same upon
the terms and conditions of the contract.

51. The detailed plans are to be considered a part of the specifications.
52. The contractor shall be obliged to indemnify property ownel'll for all physical

injury which may be caused by the execution of the sewer works through neKligence,
careleBBIIeBl!, or unskillfulness.

53. The contractor shall insure the lives of the workmen against all accidents
which may be caused by the works in accordance with the royal decree of June
11, 1886.

54. The contractor will be required to repave all cuts in the street pavements laid
by hint which are made by proper authority during and after the completion of all
work under thiS contract and durin~ the period embraced in the guarantee, and
Ilhall be paid therefor at the prices onginally paid for the same work under the con­
tract, except for brick pavement, for which the price per square meter shall be $1
lees than that originally paid. The guarantee for BUch repaving shall expire at the
laDle time 8.8 that for the original paving on the street in which said repaving is done.
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SPIlICIAL CoNDITIONS.

SEWERAGE SY8TEJII.

1. Description of U'ork to be done.-The work to be done under this contract com­
prises the fumiBhing of all labor and materials necesSary for the conatmction of a
sewerage and drainage system for the city of Habana, according to the plans and
specifications.

The work will be divided 8.Il follows:

East 8ide marqinalt!yBtem.

SJ«:I'ION 1. Approximately bounded by the harbor, Zulueta, and Empedrado streets.
Meters. I Metel'll.

[m~~E~~L~~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ 4.:~ ! ~l~~~ i§~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~~ ~ ~~~ ~
f>l..lnch sewer........ . 131 3&-lnch drain........................... 73
18-lnch drain. . . . . . . . . . . . . . . . . . . . . . . .. .. . 457 38-lnch drain .. . . . .. 73
2O-Inch drain . . . .. . .. . . .. . . . . . .. .. . .. .. .. . . . 2.'i9

SIlICTION 2. Approximately bounded by Monserrate, Amargura, Cube., and Empe­
drado streetB.

Meters.
8-lnch sewer 4, &.l6

lO-lnch sewer v . . . • . . .. • . • .• .. .. • .. • • . .. • • • • 790
12-lnch sewer. . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . S5
18-inch sewer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80
2O-Inch sewer........... 250
24-lnch sewer...................... 1&1
12-lnch drain....................... 48
Itl-Inch drain . . . . . . .. . .. . . . . . .. . .. . .. . .. .. .. 549

Meters.
2O-inch drain............................... 219
24-lnch drain _... 6€1
2£-lnch drain................. ... '11
3O-inch drain _.. 792
3&-lnch dl'llin .. . . .. 165
4(}.inl'h drain......... 165
44-inch drain.... .. ID'l
fJO.lnch drain 108

SEL'TION 3. Approximately bounded by Amargura, Prado, Sol, and Aguacate streebl.

8-lnch sewer ~~~:4118-lnChdrain ~ete;;:;
Io-Inch sewer......... 870 2O-Inch drain........... 612
12-lnch sewer................... . . . 291 2t-lllch drain.... 216
If>-Inch ""wer. 443 26-illch drain. . .. . 271
12-lllch drain............ 372 28-lnch drain.. 115
la-Inch drain. . . .. . . . .. . . .. . .. . . .. .. . . .. . . . . 317'

SIlICTION 4. Approximately bounded by Sol, SolllerueloB, Merced, and Damasstreebl.
Meters. MeteN.

8-lnch sewer 3, f>42 2O-inch drain........................... ••.• 120
Io-Inch sewer.......... 436 24-lnl'h drain.......... 240
12·inl'h sewer............................... 95 2£-lnch drain _ IlO
If>-Inch sewer.............. 345 I 3O-hll'h dl'llill _ SfJ6
12-lnch drain............................... f>l),'j 3&-inch drain............................... 21:;
If>-Inch drain............................... 296 38-lnch drain _ _.. _. 626
18-lnch drain 270 I 42-inch drain 76

2SO
610
226
2SD
S36
SOO

1IO

Mete"-
18-lnch drain .
2O-Inch drain. . .. . _....•
24-1nch drain......... .. .
28-lnch drain......... . .
3"l-lnch dnlln . .
42-lnch drain _ .
44·lnch drain .

SIlICTION 5. Approximately lxmnded by the harbor, Acosta, Damas, Merced, IUld
Egido streetB.

Meters.
8-lnch sewer 4,770

Io-Inch sewer. . .. .. .. . . . .. . . . . . . . . . . . . . .. . .. 190
12-lnch sewer _. . . .. . .. . .. . . . . . . .. . 70
18-lnch sewer. . . . . . .. . . . . . . .. . . . . .. .. . . . . .. . I>SO
2O-Inch sewer. . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . 565
12-lnch drain. 220
If>-Inch drain............................... 400

Meters.
24--i nch draln . • •. . . . . . . ••• 186
26-lnch drain _.. . . .. . . .. .. .. . 96
28-lnch drain........................ ....... 96
3O-Inch drain............................... 110
84-lnch dnlln.. S8l>
38-lnl'h drain............................... 170
38-inch drain............................... 166
4(}.lnch drain...................... . Ulli
42-lnch drain.. . . . . . . •... . .. .. . .•.••• 106
li6-inch drain ••••• 66

SIlICTION 6. Approximately bounded by the harbor, Acosta, Cuba, Sol, Aguacate,
and Amargura streetB.

Meters.
8-lnch sewer 4,845

Io-Inch sewer.... 380
12-lnch sewer _.. . . . . . . . . . . .. . . .. . . . . . . • 450
If>-Inch sewer............................... 420
28-lnch sewer. . .. . . . . .. . . . . . . .. . .. . . . .. . .. . • 135
82·lnch sewer. . .. .. . . . .. . . . .. . . .. . . .. . . . . . . • 325
84-lnch 8Cwer. .. . . . . . . . . .. . . . . . . . . . . . . . . . .. • 45
12-lnch drain....................... 50
If>-Inch drain. ..... . . ... . . . . . .. . . . . • 885
18-lnch drain.... ....•.. . . . .. . •. .. .. . . . 210
2O-inch draIll................ 105
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harbor, Amargura, Cuba, and Empe-

Meten.
28-lncb drain __ 100
llO-inch drain _. 70
82-lnch drain _.. . . . . . . .. . . . . . .. . .. .. .. . .. . . . 80
II6-lnch drain.. . . . . . .. . . . . . .. . . . . . . . . .. 7~
liO-lnch drain . .. . . . .. . . . . . . . . . . . . .. . . . 80
M-Inch drain . . . .. . . . . . .. . . . . .. . . . . . . . 11~
M-Inch drain. • . . . . . . . . . . . ...... . . . . . . . . . . . . 160
llZ-lnch drain... . . . . . . . . . . . . . . . . . . . . . . . . . . . . IllO
M-Inch drain........... 366
66-incb drain, lUlU ultxl1Jloo aecUon _....... 4S

8BcTION 7. Approximately bounded by the
drado streets.

Meten.

J~~::~:::::::::::::::::::::::::::::::3,~
8Il-Inch IMlwer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126
4O-Inch IMlwer, and modified section. ..• .. . .. liS5
44-lnch Bewer " . . ....•. . . . • . . . . . . . . 68
46-lnch Bewer............................... 127
12-lnch drain... • . . . . . . . . .• . . . . . . .. . . . . . . . .. 60
If>.lnch drain 90
IS-inch drain........ 260
2O-Inch drain. . . . . . .. . . .. . . . . . . .. . . . . . . . . . . . 186
Je-Incb drain _. . . . .. . . . . . . 82Ii

North Bide marginal syBl.em.

BBCTION 1. Approximately bounded by the Bell, Zulueta, Neptuno, Prado, Dragones,
and Industria. streets.

Meters. Metel"ll.
S-inch sewer 6,830 2(-lnch drain. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 8.'iO
l~nch lIewer . . . . . .. . . . . . . . . . .. . . . . . . . . . 1,240 26-lnch drain. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11~
12·lnch sewer. .. . . . . . . . . . . . . . . . . . . . . .. . . . . . 24f> 28-lnch drain. . . . . . . . . .. . . . . . . . . . . . . . . 3'.!O
If>.lnch lIewer _ 216 S2-lnch drain. . . .. 106
82-inch sewer _ 4lili 8Il-Inch drain...... .. 24f>
Molnch lIewer _ 296 4O-Inch drain. 11~

IH-Inch sewer. . . . . . . . . .. . .. . . . . . . . . . . . . . . . . 120 liO-lnch drain. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 90
12·lnch drain ......................•...... _ 460 M-Inch drain........ .. . 70
1f>.lnch drain 0 •••••••••••••••••••••••• _ 4~ f>C>.lnch drain.. 110
Is-inch drain. .. . .. . . . . . . . . . . . . . . . . . . . . . 670 llO-incb drain • . . . . . . .. • .. . . . . . . . . . . . . . . . . . . . 160
2O-inch drain . . . . . . . 82Ii

SE(,"l'ION 2. Approximately bounded by the Bell, Industria, Reina, and San Nicolas
streets.

Meters.
8-lnch sewer " • . . .. . . . . .. 6,44S

lO-lncb sewer. .. .. . .. . . . . .. . . . . . . . . . . . . . . 725
12-lncb sewer. . .. . . .. . . .. . . . . . . . . . . . . . . . . . . . 110
If>.lncb lIewer • . . . . . . .. . .. .. . . . . . . . . . . . . . . . . . li60
62-inch sewer _. . . . .. . . . .. . . . . . . . . . . . . . . . . . . . 340
12-lnch drain _. .. 376
If>.lnch drain .. . . . . . . .. . . . . .. . . . . . . . . . . . . . . . 180
18-lncb drain _. . . . li80
2O-Inch drain. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 660
24-lnch drain. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 490
26-lnch drain... .. 2t!O
28-lncb drain.. . . . . . . . . . . . . . . . . . . . . . . . . . . 106

Meten.
82-lnch drain _ " . •. • .. . 80
34-lnch drain. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200
3I>-inch drain _. . . . . . . . . . . . . . . . . .. .. 116
3s-lnch drain...... 76
44-lnch drain _......... .. IlO •
46-1nch drain. . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . 80
liO-lnch drain...... lili
li&-Inch drain _. . . . . . . . . . . . . .. . . . . . . . . . . . 80
62-inch drain _..... 75
66-lnch drain _.... 1~

6s-lnch drain.. . 9li
78-lnch drain _ __ . . . . . . . 186

SBCTION 3. Approximately bounded by the sea, San Nicolas, Salud, Lealtad, and
Perseverancia 8treets.

Meters.
8-inch sewer _.. 4,23li

ID-lnch 8ewer '.' . .. . . . . . . . . . . . IlOO
12-lncb lIewer _. 3'.!O
8O-Inch lIewer 216
82·lnch lIewer. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 106
If>.lncb drain............................... 76
l8-inch drain............................... 776
2O-Inch drain............................... 140

Meten.
24-lnch drain............................... 610
26-lnch drain _ 76
IlO-lnch drain _ _............. 290
S2-lnch drain _ _. _............... 17~
4~lnch drain........ IllO
42-inch drain............................... 76
liO-lnch drain _ . 60
6'l-incb dra.ln............................... 116

BBCTIOY 4. Approximately bounded by the sea, Perseverancia, Lealtad, Reina, and
Belascoain streets.

Meters.
Mnch sewer 6, 04(j
l~incb lIewer............................... 790
12-lncb sewer.... . . . . . . . . . . .. . . . . . . . . . . . . . . . li60
1f>.lnch sewer.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24f>
8O-Inch sewer............................... 400
12-lnch drain............................... 140
ll).fnch drain............................... 170
Is-Inch drain _. . • 640
2O-Inch drain _. .. . . . . . . . . . . . 66li
2+inch drt.ln............................... 44f>

Meten.
26-lnch drain............................... 146
28-lnch drain........... ...................• 230
llO-inch drain _. . . . .. .. . . . . . . . 230
ai-Inch drain _.... 160
I16-lnch drain............................... 160
4O-Inch drain............................... 1M
42-lnch drain.... . . . . . . . . . . . . . . . . . . . . . . . . . . . 80
44-inch drain........ . . . . . . . . . . . . . . . . . . . . . . . 186
48-inch drain.... 110
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SECTION 5. Approximately bounded by the sea, Belascoain, Reina, and Soledad
f'trretl!.

Metem.
8-inch sewer..•••...............•....•..... 6,400

lQ.inch sewer 1,275
12·lnch sewer.................... 110
1:'>-lnch sewer............................... SOO
18-lnch I!Cwer............................... 130
78-lnch I!Cwer..... . . . . . . . . . . . . . . . . . . . . . . . . . . 340
12-lnch drain............................... 75
1l">-lnch drain..... . . . . . . . . . . . . . . . .. . . . . . . . . . 52fi
IS-Inch drain........ 69li
2o-Inch drain............................... 430
24-lnch drain............... 165

Mete....
26-lnch drain...... lID
3Q.lnch drain _.... . llI)
82·lnch drain "'"'........ ali

l:t:~~ ~~~::::::::::.:::::::::::::::.:::: ~
42-lnch drain _ "'.............. 400
44-lnch drain _ _., __ SOO
54-Inch drain."' "' "'.......... 130
58-l.nch drain........................ .... ... ~

6Q.lnch drain............................... 110

SECTION 6. Approximately bounded by the sea, Soledad, Reina, and Infanta streets.
Meters. Meters.

8-lnch sewer _ 5,ll8Ii lr.-Inch drain. .. .. .. .. . . .. . .. . .. . . . .. .•••••• fiIIl)

l~l~~~ ::~~:::::::::::::::::::::::::::::::1, gg ~l~~~ ~~~ ::::::::::::::::::::::::::::::: ~
1l">-lnch sewer......... 700 24·lnch drain. SIlO
IS-Inch sewer............................... 26S 26-lnch drain........... 826
2o-Inch sewer..... 8Ii 28-lnch drain _ _ S45
fi6.lneh sewer "'. .. 380 3Q.lnch drain .. ", 360
58-lnch sewer "' . 340 S'l·lnch drain "'................. 1110
7Q.lneh sewer tnnnel 700 36-lneh drain "'......... 211
74·lneh sewer........... 330 42·lneh drain "' _..... 2Ii6
12·iJ:Ich drain _"' "'."' "' 3116 48-lnch drain _ _.... 116

South side high lRvel KYBlem.

SECTION 1. Approximately bounded by
and Angeles streetB.

Metem.
8-lnch sewer 5,295

IQ.ineh sewer...... .. .. l.lO
12·lnch Hewer......................... ... 80
IS-Inch sewer. . . . .. . . . . . . . . . . . .. .. . . . .. . .. . . 2M
2o-Inch sewer. .. . . . . . . . . . .. . . . . . . . . . . .. . . . . . 80
24·lnch sewer _. 100

Reina, Escobar, Valla, Manrique, SitiOll,

Meters.
Il">-Inch drain... 260
IS-Inch drain .. "'........................... 310
2o-ineh drain "' 410
2l">-lneh drain............................... 170
26-inch drain.. . . Ii66
28-lnch drain .. 190

SECTION 2. Approximately bounded by Reina, Santa Rosalia, Benjumeda, and
Escobar streetB.

Meters.
8-lnch Hewer 4,075

lo-inch sewer. .. . . . . . . .. .. . .. . .. . . . . . . . . . .. . 3llO
(H-Inch ""wer _.. 590
12-1nch drain _ __ .. 130
Il">-Inch drain. .. .. . . . . .. . . . .. . . .. . . . . . . . . . . . 145

Meters.
18-lnch drain....... .. .. .. .. .. .. .. .. .. . . .• .. 22S
2o-Inch drain..... 270
24-lnch drain "' "'.. . 310
26-lnch drain "' "'.. 8&'j
28-lnch drain "' .. 1911

SKCTlON 3. Approximately bounded by Reina, Infanta, AranIburu, Penalver, and
Santa Rosalia streets.

Metem.
8-lnchsewer 4,05O

Io-Inch sewer _. . . . .. . .. . . . . . . . . 830
Il">-Inch sewer "'........ 810
2o-Inch sewer _. . 275
24-inch sewer................. 80
64·lneh sewer •...... _ _................... 250
66-lnchsewer.......... 310
7o-Inch sewer tunnel S6S
7o-Inch sewer "'.... S95
74-lnch sewer "' .. . .. .. .. . .. .. . .. 435
12·lnch drain .. • .. .. . .. •••• • . .. .. .. ... . . .. .. 820

Meters.
ll">-inch drain............................... 8lli
IS-Inch drain..... 400
2o-Inch drain..... 75
24-inch drain "' .. _. 90
28-inch drain _.................... 00
3Q.inch drain "' . 100
3'Hnch drain _.. _ "' .. .. . . . . .. . . 2llO
S4-inch drain........... 260
42-lnch drain •. _...... 80
44-lnch drain • .. . .. . . . . . .. .. . .. .. .. . •. ..• 175

North Matadero Bystem.

SECTION 1. Approximately bounded by the harbor, Revillagigedo, Corrales, and
Someruel08 streetB.

Meters. Meters.
8-lnch sewer 4,510 18-lnch drain............................... 825

IO-lnch sewer .. "' . . .. .. .. .. .. .. . .. .. . .. .. .. . 245 2o-Inch drain ....... "' .. . .. . .. .. .. .. .. . .. ~
12-lnch sewer............................... 170 24-lnch drain •... "'....... 520
2o-Inch sewer............................... 145 28-lnch drain............................... 1M
24-lnch sewer. .. .. . .. . .. . . .. . . • . .• .. .. 105 3Q.lnch drain. .. .. .. .. .. .. . .. . . .. . . • . . 400
26-lnch sewer....... S45 lio-Inch drain 106
12-lnch drain. . .. . .. • ••. • .. . . . .. •. .. 420 52-lnch drain •• • •••• 75
If>.lnch drain •• 430
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Metera.
28-Inch drain. . . . . . . . .. . . . • . . .• . . .. . .• . . . . . . 206
32-lncb drain............................... 2llli
86-lnch drain.............................. . 70
S8-lncb drain............................... 170
4O-Inch drain. . . . . . . . .. . . . . . . . . . . • .. . . . . . . . . 80
~Incb drain............................... 46
58-lncb drain........................... .... 180
72-lnch drain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90
llO-lnch drain .............•................. 80
52·lnch drain............................... 180
84-Incb drain .• .. .. . . ..... . .... . . ... .. .. . . . . 60

SI!JCTION 2. Approximately bounded by the harbor, Anton Recio, Sitios, Monte, and
Re"iJlagigedo streets.

Metell!.
8-lncb 8llwer•....•..... : 6,4lD
l~lncb 8llwer.......................... 136
l~lncb Ilewer _......... 286
16-lncb Ilewer...................... 2llO
24-lncb aewer............. •..... 130
2&lncb llCwer............................... lI80
12-lnch drain _ _............ 80
16-lnch drain •..................•. 410
18-lnch drain. . . . . . . . . . . . . . . . . . . . . . . .. .. . 130
2O-Inch draln • . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 886
24-lnch drain. • • •••••• . ••. • • ••. . •• .••. • ..•. . 646

SBCT10N 3. Approximately bounded by Matadero Creek, Belaacoam, Cannen, Man­
rique, and Anton Recio streets.

Metell!.
8-lncb 8llwer S,IlO5

1D-lncb 8llwer........ 146
I2-lnch Ilewer '" . . . . . . . . . . . . . .. . 216
2&lnch aewer. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 90
28-lncb Ewer....... 80
llO-Incb aewer............................... 160
lI4-lnch aewer............. :!DO
12-lnch drain. . . . . . . . . . . . . . . . . . . . . . . .. .•• . . . 50
16-1nch drain. . . .. 60
18-lnch drain • . •.•. . .•.••. . .••.. . . . . . . . .. .. . 80

Metera.
2O-Incb drain............................... 90
24-lncb drain.......... 246
26-lncb drain.................... 2SI\
28-lnch drain • . . . . . . . . . . . . . . . . . . .. .. .. •. . . . . 246
ll2-lnch drain •. .. . .. . .. . . . . ... . . . . . . . . . . . . . . 110
S8-lnch drain. . . . . . . . . . . . . . .. . • . . .. . . . . . . . . . 6SO
4O-Incbdraln............................... 170
42-lnch drain............................... 145
~Incb drain • . . . . . . .. . . . . . . _. . .. . .. . . . . .. . 50

Matadero drainage system.

Approximately bounded by Matadero Creek, Aramburu, Penalver, and BeI88Coain
streets.

Metell!.
24-lnch drain .••.............................• 300
S2-lnch drain ll1i
34-lnch drain. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .. 300
42-lncb drain 106
4&-lnch drain _. . . . . . . .. . . . . . . . . . . . . . . . • . . . . . . . 90
48-Inch drain 186
~Inch drain 246
58-1nch drain . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. 330

Metell!.
68-Inch drain................................. 80
7O-Inch drain ., . . . . . . . . . . . . .. . . . . . .. .. . . . . . ..• 180
R2-lnch drain •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 176
M-lnch drain ••..............................• 130
140-lnch drain................................ 90
16 by 10 Inch drain 270
18 by 9llncb drain __ . 840
20 by 9. Inch drain 825

Sou1h Matadero system.

SBM'ION 1. Approximately boumlE'd by Matadero Creek, the harbor, Agua DukE'
Crook, Carrillo, Clavel, and Fernandina streets.

&-Inch 8llwer ~~~7o I 16-lnch sewer ~c~.;
lO-lnch IlCwer. _............................. 580 32-lnch sewer............................... 56h
I2-lnch aewer. S95 86-lncb sewer..................... 495

SBCTION 2. Approximately bounded by the harbor, Agua Dulce Creek, San Benigno,
Enamorado, and Santa Felicia streets.

Metell!'1 Mete....
8-Inch aewer , , . . . . . . . . .. S,610 2O-Inch sewer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230
1~lnch BCwer. 876 24-lnch sewer.. 175
16-lnch IlCwer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 220 26-lnch IlCwer. . . . . . . . . .. . . . . . . . .. . . . . . . . . .. . 50
IS-Inch llCWer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286

Je~ del Monte system.

South of San Benigno, Enamorado, and Santa Felicia streets.

&-Inch sewer ~;~~ I24·lnch sewer ~e~~
l~lnch Ilewer ···········....... 266 26-inch sewer.......................... . . 120
12·lnch llElwer ··········.·. S40 S4-lnch sewer.. 120
16-1nch IICwer , . . . . .. . . . . . . .. 760 S8-Incb sewer.. . .. . . . .. . . . . . . .. . .. . . . . . .. . . . 730

Cerro system.

SBCTION 1. Approximately bounded by Cerro, Fernandina, Clavel, and Carri1lo
streets.

Much IICwer ~~~7615'2'lnch sewer ~cte;;.;
flO.lnch _er .. . ...•. . . . . .. 899
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SECI'ION 2. Approximately bonndoo by lIa&adero Creek, Fernandina, Cerro, and
Saravia streets.

lIel""'­
li-In"h ""wer . . . .. . . . . . . . . . . .. . .. . . . . . .. . . .. ~. 96>­

100Ineh ""wer............................... :,l.",,)

2S-lnch ""wer ,... ...•.......... 7'()

Meter8.
,'""C-in(~h !ie..er ••... .••••••.. •••••••••• fJ06
,'>t·ineh ..,..-cr............................... YO
l\':!·inch sewer .. .. . . . . ..... ... ... . ... .. . . . . . . 100

SEcrlON 3. Approximately boundoo b)' Cannen, Fa1gueraB, Tulipan, Cerro, and
Saravia streets.

lI"t""
S-inch Hewer. 4. -1.'1.\

10 Inch sew('r................... ~'>

12·inch sewer............................... -HO

Meters.
l;"in~h ........r............................... 535
II'-inch ""w('r............................... 535

SECTION 4. Approximately bounded hy ('annen, Falguera.s, Tulipan, Santo Tomll8,
and Paniagua streets.

)Iel"",-
II-Inch sewer 4. ().IO

100Inch sewer. . .. . . . . . .. . . . . . .. . . . . . .. . . . .. . 2-10

Met.eno.
12·lneh sewer............................... 260
If>.lnch sewer.. .. . . . .. ... . .... ... . . . . . . .. ... 216

SECTION 5. Between PaniaJtua and Nulto TOIDll8 streets and the Western Railroad.
}I ('ters. Meters.

S-Inch sewer 1.695 If>.inch ""wer.. bOO
100Inch sewer............................... 75 IS-inch ""wer............................... 730
l2-lnch IlCwer .. . .. . . .. . . .. . . . . . . .. . . . . . .. . . . 75 2G-inch sewer _ . . . .. 110

redfldo It!I-tem.

SECTION 1. South of Linea and 11th streets.
Mete"'- I

S-Inch sewer 5,000 .
100Inch ""wer 2,000
12·10(·h ""wer 1.000
11).lnch sewer........................ 000
H'·lnch /lCw('r..... 250
2G-inch sewer........... . . .. . .. . . . . . . . . . . . . . 250

Meters.
2fo.lnch I!Cwer.... .. 470
2S-lneh ...wer............................... Il60
4-4-ln('h sewer..... 630
M-Inch wer """ 350
56-lnch sewer............................... Ii30

SIOC'TION 2. North of Linea and 11th streets.
Meters. Melel'll.

li-lnch sewer , .. 9,000 2G-lnch sewer...................... 750
100Inch ""wer 2,000 2fo.lnch sewer..... 710
12·lnch !lewer 1,000 2S-inch ""wer............................... 2-10
If>.ln(·h !lewer 1,000 32·lnch w"r............................... 600
IS-Inch sewer 1.440 36-lnch ..ewer.... 6liO

Manholes: 1st cl""". 23: 2d ela."". 712; 3d el&Sll, 1fJ9; 4th e1a..... 531; 5th e1""" 2405; 61h c1&l!ll, 10. Recelv­
InR" Inlets, number 1.1.400: numJx>r 2,1.000; ventilators. 50.000 meier>!; outfall•. 24; hou.seoonnectloDll
for Hewer>!, vitrified pipe, 130,000 mete",: holl1!C connection. for sewen!, cast-Iron plpe,/iO,OOO meteI'8;
hou,'!e connection. for druln., 6.100 m('te..; inlet eonnl...·tinn. Cor dnlin., 12,000 mcters; valvt'S, three
36-lnch valves, two 2G-lnch v"ln.... Force mains: 36-lnch for('e main, 451 meter>!; 2O-Inch force main,
310 meters. Infanta slphon; concha siphon; matadero slphon; south side pumping station; Vedado
pumping station; Vedado suburt. ('Or. 5th and B .Is.; Vedado suburt. cor. 7th and 16th sUI.: sand
calcher and ACttllng bMln.; temporary pumping .tallon and outfall at La Punta; siphon 8Cnl8B
Havana harbor, El Morro pumping .tallon, outfall sewer, 7·foot dl&meter tunnel, 400 meters; 7·foot
diameter ""wer, 650 mete... Outfall well; olIshore outfall.

As a basl.s for comparlnJ! bids. the following amounts of extra work will be lUl8Umed: Earth excava­
tion. 20.000 cubic m('t('..; rock exc.avatlon, R.OOO cubic meters; rnbblestone ma.'l()nry. 10,000 cubic
met(',..; ACcond·clllll!l concrete mll8Onry. 10,000 cubic meter>!; ('xtrR haul, 20,000 cubic metel'B, one
kilom('ler; old sewer deposlts 20.000 cubic metc,..: exira haul material from old ""wers. 20,000 cubic
mete.., one kilometer; foundallon timber, 600.000 Ct. B. M; plies, 20,000 melers; sheathing left In
trclIch, 100,000 ft. B. M; sheet piling left In place, 50,000 ft. B. M.

e. Rr('at'atwlI.-All excavation shall be by open cut from the Illlrlace, except when
tunnelling is shown on the plans, or is specially permitted by the chief engineer.
The trench shall be excavated along the hne desi!\'llated by the chief engineer, and
to the depth necessary for laying the sewer or drain at the grade gi \'en by him. In
the case of pipe sewers or drains, it shall he one foot wider at the bottom than the

. outside diameter of the pipe, and for brick or concrete sewers or drains, as wide &I!
the ~eatest external horizontal width of the structure to be placed therein, without
any undercutting of the banks. The trench at the top shall not extend laterally
more than one-half meter beyond the outside of the sewer, unless by written permis­
sion of the chief enginpcr. Whenever the material is of such a nature as to allow it,
the bottom of the exmvation up to the greatest hori7.Qntal diameter of the propoaed
construction shall he made with a templete BO as to conform to the exact shape of the
proposed construction. For pipe drams, the bottom of the trench under each bell
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8hall be hoUowedont 80 88 to alJow the body of the pipe to have a bearingthroughont
on the trench bottom and permit of making the joint. In aIB(l a trench be excavalied
at any place, excepting at joints, below the proper grade, it 8hall be refilled to grade
with 8Ilnd or loam, thoroughly rammed, without extra compensation, unleBl! the
extra excavation i8 ordered by the chief engineer. If the character of the ground
met with is such that tbe external form of the constnll'tion <'aD not he preserved, the
excavation will be made~ ~nform 88 nearly 88 pollIlible to the external form of con·
struction, and the space for a width elJual to the w-eateBt diameter of the construction
between the bottom of the constructIOn and the excavation must be filled with ('on­
crete in the esse of a I!llwer, and with well·rammed sand or loam in the caae of a
drain, unless otherwil!ll ordered by the chief engineer, and without extra compensa­
tion. Rock shall be excavated to conform 88 nearly 88 posBible to the outiineA of the
propoeed construction, and the space between the excavation and the bottom of the
construction shal~he filled 88 above. All excavation shall be completed at least 10
mete1"8 in advance of the I!llwer work.

The uncontaminated material excavated 8hall be laid compactly on the side of the
trench, exCt'pt where excavating machinery is UIllld, and kept trimmed up flO 88
to be of at' little inconvenience 88 potlllible to the traveling public and the adjoining
tenants. Where the street is paved, the paving shall be kept I!llparate from the
other material excavated.

All BUrplus material shan be removed from the trench and streets as fast as
hack fill is complete and must not be left on the side of the trenchet'. All such !lUI'­
plus material will be the property of the city of Havana and shan be conveyed by
the rontractor, without cost to the city, to BUch a place, not distant on the shortest
practicable route more than one kilometer from the work, as the chief en~neermay
designate. For haule greater than one kilometer extra payment will be malle as
provided for herein.

Where the trenches do not fnrnish enfficient material of proper quality for back
filling the deficiency must be enpplied by the contractor at his own expenl!ll.

No blasting shall be done, except with the written permiBBion of the chief engineer.
Where blasts are made the trench or other excavation is to be covered with suitable
material to the satisfaction of the chief engineer. No blasting shall he done within
forty feet of a finished &ewer, and the end of the &ewer must be covered or stoRped
with plank or earth during each blast. The contractor must store all dynamIte or
other explosives in a place satisfactory to the chief engineer, and the quantity of
explOllive stored at anyone point at anyone time must not exceed the amount ~~­
ified for that point by the chief engineer. It is unde1"8tood that the contractor IS in
all caees responsible for anydamagee caUlllld by blasting or explOllives.

Whenever it is neceB8llry to intercept, work near, or in any way interfere with any
public or houl!ll &ewer, drain, gaB or water pipe, catch·basin, culvert, or other similar
structure, the con"tractor shall maintain the BaIIle in working order; and shall repair
and make good any-damage done to or by any of them during the ProgreBB of the
work.

The Bides of the excavation shall, whenever it mar-be neceB8llTy, be enpported with
8Uitable sheathing and shoring, and no allowance WIll be marle therefor unleB8llame is
left in by written order of the chief engineer. When left in the trench, by order, the
sheathing shall be cut off at a point not leBB than one foot below the surface. The
contractor shall, at his own expenl!ll, shore up and otherwi~e protect all buildings or
foundations or other structures which might be endanp;ered by the work.

There will be two cl8B8eB of excavation, earth and rock. Only such ledge rock as,
in the opinion of the chief engineer, requires blasting for its removal, or bowlde1"8 of
i cubic meter or more in volume which are removed from the trench will be esti­
mated as rock excavation. All other excavation will be daeeed as earth excavation.
Extra excavation only, either earth or rock, will be paid for. Only such excava­
tion as is made neceBlllU"Y by change of plane and is in exceBIl of that previously shown
will be ronsidered extra. The decision of the chief engineer as to the claBllification
of excavation and as to the amount of extra excavation shall bo final.

In all caees the sidewalks and street rai'wals must be left unobstructed, and
wherever practicable a roadway along the side 0 the street in which work is being
carried on shall be maintained. All fire hydrants shall be left uncovered and
aCCeBllible.

In no caae shall any obstruction be placed in a CroBS street at a greater distance
than fifteen meters from the nearest comer, and a roadway must be maintained two
and three-tenths meters in width on ench croBB streets. Suitable bridges ehall be
provided over excavations for traffic at such crO!!B streets and at such other placee as
may be ordererl by the chief engineer. The contractor will not be allowed to obstruct
adjacent blocks m parallel streets, nor to occupy more than one hundred linear
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meters in the street in which work is beln~ done, unless by written penniasion of the
chief engineer. The contractor mUllt pronde for the safety of the public and provide
all fences, BUpports for street railway and railroad tracks, red lights, watchmen, or
other facilities as may be necessary, to the satisfaction of the chief en¢neer.

The contractor is to do all pumpin~ and bailing, and to build all drains and tem­
porary pipe or hose lines required to take care of all hoU8e drainage, 8eWage, seepage.
or stonn water on the line of the work, and mUllt not all<1W any water to stand or
nm on new work until the eement mortar is so completely set as to be safe from
injury. No st8Wlant water shall be allowed at any time to remain in any trench or
excavation. All sewage is to be conveyed in pipe or h08e lines and will not be
allowed to run on the surface. He may, with the approval of the chief engineer,
prevent water from flowing into manholes by erecting small dams in streets to divert
stonn water to other 8eWelll, but will be responsible for all damage caused by such
interruption or diversion of drainage. He shall at all times have upon the work
sufficient plant of pumping machinery ready for immediate U8e. •

Until the work under the 8ewer contract has been completed the sewage of the
dty must be cared for by the contraetor at his own expeU8e, and as follows: Prior to
the completion of the Morro pumping station and of the outfall system, in measure
as the sewer system is installed, the flow from the old mains and from hoU8e con­
nections, as direded by the chief engineer, mUllt be conveyed through the new
8ewers to the punta, and there disposed of as provided for in par. 40. As soon as the
outfall system has been completed and accepted for operation, the sewage will be
turned into it, and the Morro pumping station will be operated by the city. In like
manner the south side pumping station and the Vedado pumpin~ station and sub­
lifts will be operated by the city as soon as they and the mains leading from them to
the punta are completed.

Where water or gas pipes or electrical conduits must have their location chanJre<i
on account of the sewer and its appurtenances, the contractor shall bear all experlBe8
attending such chan~s. This includes all the work ne<'('RBaTy to make such changes
and to restore the street to its previous condition. When public lamps interfere
with the location of receivin~ inlets they will be removed by the eity. All ~ and
water pipes exposed by the work must be supported immediatelv prior to the refill­
in~ by suitable plank or scantling in such a manner as to prevent breaka,re or settlinll.

If new pavement in streets in which sewers and drains have been laid is not placed
immediately after refilling the trench, the old paving will be replaced and ma.in­
tained in good rondition until the new is laid.

Dl'poeits in old sewe!'!!, houlW drainl', or catch-basins or other material that the
chief engineer considers unsanitary, shall be, as soon as uncovered, treated with
quicklime and conveyed by the contractor to the city garbage dump and there
loaded on board such scows as the superintendent of garbage dispoBal may direct,
or to BUch other place as the chief en¢neer may direct.

Such portions of the old 8ewers as the chICf engineer mav desi~ate shall be
cleaned, and the deposits disposed of as above, and the 8pace filled with good clean
sand or loam of a quality satisfactory to the chief engineer.

3. Tunncls.-Tunnels shall he built according tAl the plans. The allowable amount
of excavation outside of the linCfl of the tunnel shall he fixed by the chief engineer,
and all such excayations shall be filled with concrete maflOnry of the eecond cl888,
unlC/l8 otherwise ordered by the chief en¢neer. Should it appear at any time that
the filling has not been properly made, the contractor Hhall be required, without
charge, to make BUch openings through the tunnel as may he necessary, and com­
pletely fill all vacant spaces by pumping in a grout composed of mortar of the second
class.

MATERIALS.

4. Bricks, rommon.-Rricks mUBt he of the heBt quality for the purpot'lC for which they
are intenrled, uniform in Q,uality, sound and burned hard entirely through, fnoe from
lime and cracks, whole, With tMle surfaces, and ed~ full and square, and of stand­
ard dimensions. After being thoroughly dried an,I immel'lled in water for 24 houTS,
they shall not absorb more than ten (10) per cent by weight of water. All bats
and defectiye bricks will be rejected. They must have a cMlshin~ strength of not
Ieee than 4,500 llJ8. per square inch. Samples will be subject to such other tests B8
the chief el1¢neer may order, and they must be in all respects at least equal to the
sample in the el1ll"ineer department of the city of Havana.

5. Bricl.."J!, 1rilrified im·erl.-Vitrified inyert hricks must po8Be88 suchsmoothneee, hard­
neBB, toug!Jness, and durability as will l'Spe('ially fit them for use in the inverts of
sewera. They mUllt be uniform in quality, BOund and bumed hard entirely through,
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free from lime and cracks, whole, with true surfacee and edges full and ~uate, and
of mndard dimensions (American). After being thorou~hly dried and Immersed
in water for 24 hours, they shall not absorb more than 3 per rentum of their weight
of water. Samples will be subject to such other tests as the chief engineer may
orner. They must be in all respects at least equal to the sample in the {'nKineer
dl'partment of the city of Havana, and must be of a make satisfactory to the chief
enginl'{'r.

6. H¥d vip<".-All pipe and specials, unless otherwise s'pccified, shall he Ralt
gla7.ed, Vitrified clay sewer pipe, free from lumps or other Imperfections, straiKht
I\I1d with little variation from the true cylindrical shape. The inside and outside
~hall be concentric. It shall he of the bell and spigot pattern, and the pipes and
specials must conform in all respects to the dimensions given on the detailed
plans. All slant junctions and Y junctions must be molded to an an~le of forty-five
degrees with the sewer with which they are to connect. All pipes must not be 1_
than 21 feet in length. In the cross section of a pipe, the allowable variation between
any two diameters shall not be more than one twenty-fourth of the nominal diameter.
No pipe may vary more than three-eighths of an inch from a straight cylinder in its
length.

A single longitudinal fire crack extending through the entire thickness of the pipe
at the end can not be more than 2 inches long. Two or more such cracks at either
end will be cauae for rejection.

A fire crack extending through the entire thickness of a pipe at any other plaee in
the pipe will be cause for rejection.

A fire crack extending through one-half the thickness of the pipe must not be over
6 inches long. Two or more such fire cracks at either end of the pipe or within 4
inches of each other will he cause for rejection.

A fire crack extending through less than one-half the thickne.'IS of the pipe must
not be over 8 inches long, and two or more such fire cracks will he cause for rejection.

A transverse fire crack must not extend for more than one-tenth of the cireumfer­
ence of the pipe, nor may its depth be greater than one-third the thickness. No fire
crack may be more than one-ei~hthof an inch wide at its widest point.

!,ny pipe which may otherwISe be cracked through its whole thicknesa will be
reJected.

Irregular lumpll or unbroken blisters on the interior of the pipe sufficient to cause
an appreciable obf1truction to flow will be cause for rejection. If there is a broken
blister or flake on th'e interior or exterior of a pipe or special, which is thicker than
one-sixth the normal thicknesa and whose largest diameter is greater than one­
twelfth the inner cireumference of said pipe or special, such pipe or special will be
rejected.

If a piece be broken out of the rim of 8jipe or special, leaving a gap longer than
one-twelfth the inner circumference of sai pipe or special, the same will be rejected.

Any combination of the above defects of pipes or specials will be cause for rejection.
Pipes or specials having any of the above defects must be laid with such defect

above the flow line in the sewer or such pi~ will be rejected. FUrthermore, such
defect must be filled with cement mortar Without sand.

7. <£ment.-All cement will be inspected, and that rejected shall be immedi­
ately removed by the contractor, unless otherwise authorized in writing by the chief
engmeer. The contractor must submit the cement and afford every facility for
inRpeCtion and testing, at least 30 days before it is used. The inspector of cement
shall be notified at once upon the receipt of each shipment of cement upon the work.
~o cement will be iuspected or allowed to be used unless delivered in tight, paper­

lined barrels, properly branded.
Un aU work that the chief engineer may designate, there shall be provided a suit­

able buildjng for storing the cement..
Accepted cement, if not used immediately, must be thoroughly I,Jrotected from the

weather and never placed on the ground without proper blockmgs, and may be
reinspected at any time.

The failure of a shifment of cement for any work to meet the requirements may
prevent further use 0 the same brand.

The acceptance of any cement will rest with the chief engineer, and will be based
upon the following requirements:

The cement must be of the best quality, fresh, dry, flnely ground, and free from
lumps. .

It must stand the fonowin~ tests:
At least 90% must paIll! a sieve of 100 meshes to the linear inch, the wire being

No. 40 Stubbs wire gauge.

CUBA 1900-vOL II, PT 4-3
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Neat cement briquettes, made according to American Society of Civil Engineers'
standards, must develo? tensile stren~h per square inch as follows:

After being kept in all' 24 hours, 250 Ibs.
After being kept in air 24 hours, and in water 6 days, 450 Ibs.
After being kept in air 24 hours, and in water 27 days, 550 Ibs.
Briquettes made of one part cement and two parts standard crushed quartz must

develop tensile strength per square inch as follows:
After being kept in air 24 hours, and in water 6 days, 200 Ibs.
After being kept in air 24 hours, and in water 27 days, 325 Ibs.
Cement that checks or cracks when made into pats i" thick with thin edges on

a sheet of glass, or which develops undue heat when mixed with water will not be
accepted.

The cement mnst not have its initial set within 30 minutes, nor its finall!6t within
one hour.

To obtain first-class cement, other tests may be used if collsidered necessary by the
chief engineer. .

The right is reserved to reject any brand which the chief engineer considers is not
adapted to the work.

8. Sand.-Two classes of sand will be used. The first shall be imported, silicious,
clean, sharp-grained, coarse, free from dirt and all organic matter and shall be
screened and washed if so ordered by the chief engineer. The 8eCond class shall be
clean, sharp-grained, coarse, free from dirt and organic mattcr, equal to the Cojimar
Ri \'er sandi and shall be screened and washed if so ordered by the chief engineer. All
sand used III mortar for pipe or brick joints and in all concrete for the body of sewers
and drains, or in mortar or concrete used for the prevention of infiltration, shall be
of the first class. For concrete masonry or mortar in masonry, other than specified
above, the second class may be used.

9. Broken stonc.-Broken stone used in concrete masonry must be small enough in
largest dimensionB to J.18SB through a ring two inches in diameter, shall be thoroughly
cleansed from all foreign substances, and shall be screened and washed if so ordered
by the chief engineer. It shall be strong, hard, and durable, and equal in quality to
the best that can be obtained in the vicinity of Havana.

10. Masonry stone.-8tone for foundations and backing shall be of sound and dura­
ble quality, equal to the best building stone found in the vicinity of Havana, free
from cracks and seams, and having top and bottom beds approximately parallel.
No stone shall be less than 4 inches thick, 12 inches long, and 8 inches wide.

11. Iron ca8lings.-All iron for castings shall be of a superior quality of gray iron
remelted in a cupola or air furnace, shall be tough and of even grain, and shall be
free from uncombined carbon when examined under the micr08COpe.

All castings shall be clean and ~rfect, free from blowholes and sand holes or
other defects. They shall conform In all respects to the dimensions and weights as
shown on the drawmgs.

Specimen bars of the metal used shall be furnished to the chief engineer as required.
Test bars for the tension test shall be 1 sq. inch in section and 14 inches in length,
Test bars for the flexure test shall be 3 inches wide, i inch thick, and 20 inChes

long.
The metal shall possess a tensile strength of not less than 18,000 IbB. per square

inch.
The bar for the flexure test when broken transversely on BUpports 18 inches apart,

and loaded in the center, shall have a breaking load of not lees than 1,000 Ibs. and
shall have a total deflection of not less than i of an inch.

The contract· II' shall notify the chief engineer whenever any castings are to 1:e
made, and the latter shall have the ri~ht to have a representative present at any
stage of the work. The test bars shall be poured at any time directed by the chief
engineer, before or after the castings have been or while they are being poured.

The castings shall be thoroughly cleaned of all lumps, and subjected to careful
hammer tests, after which they are to be heated in a suitable oven to a temperature
of about 3200 F., and while at this temperature be immersed in a bath of hot coal­
tar pitch varnish, prepared, in general, according to Dr. R. Angus Smith's process.

12. (.'a8t-iron pipe.-east-iron pipe shall conform to the above specificatioIlll, and in
all respects to the weights and dimensions shown on the plans. No pipe of full
len~h will be accepted whose weight is less than the specified minimum weight, nor
shall the average weight exceed the specified weight by more than two per cent. The
branches and all other specials must not vary more than five per cent from the weight
as given on the drawings, and must conform in all dimensions.

1.'J. Wrought iron.-All wrought iron must be tough, ductile, and fibrous, of a uni-
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form quality, free from crystalline Btrncture, cinders, flaws, or cracks. In bars it
must have an ultimate tensile strength of 50,000 Ibll. per square inch. Iron which
hll8 been burnt in the forge will be rejected. Each wrought-iron piece shall corre­
spond in all respects to the dimensions specified.

1,#. TImber and pi/Q.-All timber and planking for foundation shall be of the best
quality of sawed, long-leafed yellow pine, or its equal in native timber, to be Btrai~ht,

BOund, free from sap, wind shakes, l~ kno~ worm holes, or other imJl("rfections
that may impair the Btre~h or durability. Piles shall be of black jucaro or ji3ui,
BOund, free from knots, wmd shakes, or Warp8. They shall be not lesa than 12' in·
diameter at the l~r end, unlesa otherwise shown on the J.llans, and not 1eBl! than
7" at the mnaller. Sheet piling, unless otherwise directed m writing by the chief
engineer, shall be of good, BOund, yellow-pine planking, three inches thick, tongued
and grooved, and driven with a ram to the required. depth, BO 118 not to crack or split.

15. Foundatiom.-Piles to carry platforms will be driven where ordered by the
chief engineer. The heads shall be tapered and protected with a hood and the
points sharpened and, if necessary,-shod. The piles shall be driven to the required
depth and cut oft trnly and evenly at the elevation required. Where piles can not
be driven more than eight feet, a platform only may be required, or rnbble masonry
foundations without platforms, extending to suitable bottom, shall be sublltituted as
directed.

The I!p8CeB around the 'piles and caps up to the under side of the plankin2 of the
platform shall be filled In with good earth, thoroughly rammed or puddloo unleBll
otherwise shown on the plans or directed by the chief engineer. The word platform
includes both the capping and planking.

The platforms shall be built according to the plans. When placed upon piles they
must be nailed to each with wrought-iron drift bolts of the best qualit.r. iron, of the
sizes and charactel: 118 shown on the plans. Holes must be bored for spikes, bolts, or
nails, to prevent splitting.

The planking, in general, shall not be leBll than eighteen feet lon~, laid according to
plans, cloaely joint'd and spiked to the capping with nails or spikes, with broken
Joints of at least six feet.

H cradles or platforms are laid directly on the ground this must be graded per­
fectly even and smooth to receive them, and give a good and firm bearing through­
out. If ca~ or sills are used, the spaces between them and under the planking must
be filled With good earthz thoroughly rammed.

Foundations will be paid for as extra work, at the prices bid for the difterent mate­
rials of which they are comPOSed, i. e., piles, lumber, concrete, and rnbble masonry.
No concrete or masonry will be considered as foundation which is above the lowest
element and inside of the extreme lateral element of the sewer or drain proper. The
concrete placed to form a bed for the sewer or drain, where the character of the
KfOund is such that the external form of the constrnction can not be preserved, as
described in paragraph 2, and that placed between sewers and drains in the same
trench as described in paragraph 23, will not be considered foundations and shall not
be paid for as extra work.

16. Mortar.-There will be three cl888eB of mortar.
The first class is to be composed of one part of Portland cement and two parts (by

measure) of !l8Dd of the first cl888, as described above, to be incorporated in a dry .
state, and mixed with clean water to the proper consistency, to be determined by
the chief engineer, and Bhall be used while fresh.

The second class will be similar, except that sand of the seconrl cl888, as specified
above, shall be used, and that the proportion shall be one to three.

The third class Bhall be similar to the first, except that the proportions of cement
and 88Dd shall be one to one.

No mortar that has been set may be used.
Mortar of the first class shall be used for the concrete of the first cl888, as specified

below, in all brick masonry and for plastering.
~Iortar of the second class Bhall be used in rubblestone masonry and in concrete

of the second c1aBs.
l\Jortar of the third class shall be used for joints of sewer and drain pipe.
17. RubblemallOn.1l.-Rubble masonry foundation is to be built where ordered by

the chief engineer, and is to be constrncted of stones of good quality, hard, clean,
and of goo<! bed and build. They are to be laid in full bedB of Portland cement
mortar of the second cl888, and all joints are to be filled with the same. The Btones
shall be laid BO as to break joints, with a sufficient number of header COUl"l!e8 to
insure tho~h bonding. The interstices are to be entirely filled with Bpawls and
mortar. stone is be cleaned and moistened immediately before it is laid.
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18. Brick masonry.-The bricks must be clean and thoroulI'hly wet by immel'llion
before using, and those with the smoothest faces are to be laid in the inside courses,
the smoothest edge to face out. Every COUl'l!e shall be laid with a line.

Every brick must be laid in full Portland cement mortar joints which for each
brick must be formed in one operation, and no working in of the mortar will be
allowed.

No joints shall exceed three-eighths of an inch in thickness. All joints on the
face are to be trowel struck.

All unfinished brick work is to be racked back in courses, and when new work is
to be joined to it the surface of the bricks must be cleaned and moistened.

Brick masonry of sides and arches shall be honded and keyed as directed, especial
care being exercised with each ring against laying too large joints at the back. All
joints shall be normal to the section of the sewer, and all "lipping" of brick must
be carefullr avoided.

Where pipe connections enter a sewerormanhole, "bulls-eyes" shall be constructed
by laying row-lock courses of brick around them, two such courses being laid around
pipe more than 15 inches in diameter.

All inverts or bottom curves shall be worked from templetes, accurately made,
according to the dimensions of the sewer, and correctly set to lines and grade fur­
nished. The inverts of sewers are to be plastered t'l thick on curves with mortar
of the first class. Before applying the plaster, the joints of the brick work shall be
raked out and cleaned to the depth of at least 1'1 and sufficient to provide for a bond
between the brick work and plaster.

The centers upon which the arches are formed must be made strong, and according
to the shapes and sizes required. No center shall be removed until the work upon
it has been well set, and the refilling has progressed up to the crown of the arch, if
so ordered. All centers must be struck and drawn with care, so as not to crack and
~~~~~ .

19. Vitrified brick 'I7la3onry.-Each course of vitrified invert bricks shall be laid in
full mortar joints truly on line, and the joints on the face shall not exceed I~-inch

in thickness. The inverts of all brick and concrete sewers and drains shall be of
vitrified brick. The portion of brick sewers and drains above springing line may be
common brick except where otherwise shown on the plans.

No masonry is to be built on a concrete foundation before it is thoroughly set.
Sy. Concrete.--eoncrete shall be of two c1lUlBeB.
The first class shall be composed of one part of Portland cement, two parts of B8Ild

of the first class as described above, and three parts of broken stone.
The second class shall be composed of one part of Portland cement, three parts of

B8Ild of the second class, and five parts of broken stone.
Concrete of the first claBfl shall be used in the body of all concrete sewers and

drains and the base of pipe sewers and in manholes and flush tanks, and in BUch
other places as are hereafter stated in the specifications or shown on the plans.

Concrete of the second class shall be used in foundations. The class of concrete to
be used at other places than those mentioned shall be determined by t.he chief
engineer.

The proportion given above shall be by measnre, and the materials shall be
accurately measured for each batch, the cement being measured loose. The mixing
may be hand or machinery, but in either case it must be thorough, and to the satis­
faction of the chief engineer.

Concrete shall not be mixed in larger quantities than required for immediate use.
It shall not be used after it has begun to show evidence of setting, and no concrete
which has once set shall be used as metal for mixing a new batch. Concrete shall
not be thrown or dumped from a height, and must be carefully placed so that the
uniformity in the distribution of the constituents may not be disturbed.

Concrete shall be spread in horizontal layers, not exceeding six inches in thick­
ness, and shall at once be thoroughly compacted by ramming. One course shall
follow another as rapidly as pOBllible. Where fresh concrete is to be placed in contact
with that already set or partly set, all loose stone or concrete not thoroughly compacted
shall be removed from the surface of the latter, which shall then be washed clean of
dirt and slushed with neat cement. When concrete is in place, all wheeling, work­
ing, or walking on it must be prevented until it is firmly set, and until BUch time it
shall be kept damp and protected from the sun.

Such forms and centers as may be necessary to give the finished concrete the
desired form shall be used. SpeCIal care must be taken to make the forms true and
smooth; the center must be cut accurately to the form of the sewer, and the l~ing
must be of such width and so joined as to give a true and smooth cylindrical surface
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to the interior of the sewer or drain. If so directed, the lagging shall be tongued and
grooved, and, if necel!l!ary, drawings of the fonna required will be made by the chief
engineer, and the t-'Ontractor will be required to adhere strictly thereto. They shall
be sufficiently stiff and substantial to retain the concrete firmly in place and shall
not be withdrawn until the l!8lIle has set to the satisfaction of the chiel engineer.
Concrete arches must be allowed to set at least 24 hours, and as much longer as the
chief l'ngineer may order, before any b&ck filling or other weight is placed upon them.

11. Plastering.-As soon as practicable after the keying up is completed, the b&ck of
every arch of brick or concrete shall be thoroughly cleaned of dirt and the lOOlle or
projecting mortar, and shall be smoothly plastered from the sprin~ line to the crown
with a coat of mortar of the first clllBS, t-in. thick for all tlElwers and drains. This coat
shall be allowed to become fully set before any back filling is placed or walking
allowed upon it. .

ft. Laying IJe'Wef' pipe.-The trench shall first be excavated by the use of the ..1:
scrib¢ form to the required depth, shape, and dimensions; concrete of the first
shall then be compactly rammed in the bottom to the required depth, and its uFper
llIlrlace bro~ht to a plane lower than the grade of the sewer by the thicknEJll8 0 the
wall of the pipe. A small hole will be left or excavated to receive the bell, &"ld the
pipe must be perfectly supported throughout its entire length upon its concrete bed.

Before Jaying, the interior of the bell shall be carefully wiped smooth and clean, and
tbe annular space shall be free from dirt, stones, or water. The joints shall be filled
with mortar of the third clllBS. Special care must be taken to properly fill with
mortar the annular space at the bottom and sides as well as at the top of the joints.
After such space has been filled, the ooment having been compacted with a wooden
or iron calking tool, a neat finish shall be given to the joint by the further applica­
tion of a similar mortar to the face of the hub 80 as to form a continuoU8 and even
beveled surface from the exterior of said hub to the exterior of the spigot all around.
Concrete of the first class shall then be rammed on the sides and haunches of the
pipe to the full specified width and thickness, c,are being taken that no void spaces
exist. The greatest care must be exercised that the alignment and grade of the
pipes be not disturbed. During 8U8pension of work at ni(lht a suitable stopper shall
be placed in the last pipe laid to prevent earth fro~ washing in. Upon completion,
the sewer IDUflt be left straight. clean, sniooth, and in every other respect aCt-'6ptable.
Mortar and concrete shall be allowed to set before any back filling is placed, or walk­
ing allowed on the sewer, and the greatest care taken not to disturb the pipe or
baunching.

Pipes having any defects which do not cause their rejection must be laid 80 as to
brin!\, these in the top half of the sewer.

The interior of all pipe shall be carefully freed from all dirt, ooment, or super­
fluous material of every description as the work proceeds, for which purpose a disc
mould or swab filling the entire bore of the pipe and attached to a rod sufficiently
10DR' to pas!! two joints from the end of the pipe last laid, shall be continuously
worked through.

!!3. Laying drainpipe.-The specifications for laying sewer pipe are understood to
!,pply to the case of laying drainpipe, except that sand for bedding shall be U8E'd
instead of concrete.

Where the space between drains and flewers in the B8lDe trench is less than one
foot such space must be filled with concrete of the second clllBS for a width equal to
the external diameter of the sewer construction without extra compensation.

14. Cwring dead ernh.-The end>! of all pipes, junctions, and branches when not
immediatelv used must be clOlled with masonry or vitrified-clay caps.

!!5. BrrckjU.ling.-The back fillin!\' must be brought up evenly on both sides of the
sewer with the best material from the excavation, 80 that no unbalanood pressure
shall be brought upon the masonry. Loose, fine earth, free from stones, shall be
used up to a point two feet above the sewer. The remainder of the trench shall con­
tain not more than one-third broken rock, and no stoneof this shall weigh more than 50
pounds. If necessary to meet this requirement the contractor shall supply suitable
material for back fillin~. It shall be spread in horiwntallayers not exceeding six (6)
inches in depth before ramming, and thoroughly rammed to the top of the trench.
Not less than two men shall be emploved in ramming for each shoveller engaged in
replacing the back filling, which shall be compacted with iron-l!hod rammers, each
weighing not less than twelve pounds. When the back filling is deposited by means
of whE'elbarrows. carts, or w8l\'0ns, or by maehinery, the ramming shall be done as
directed hythe chief en¢'neer. Water tamping, if allowed, shall be done as directed
by the chief engineer.

All slides or caving of sides of the trenches or cuts shall be taken out and back
filled by the contractor.
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As the trench is refilled, the bracing, etc., shall be removed in such manner as to
prevent the caving of the sides of the trench. If sheathing 18 uaed, 80 much of it
88 extends below the crown of the arch must be withdrawn, unleBll otherwise directed
by the chief engineer, after refilling over the haunches, but before more than six (6)
inches of earth is placed on the crown of arch and before the center is struck. As
the sheathing is WIthdrawn the vacancies left by each plank shall be carefully filled
by ramming, with tools especially adapted for the purpose, by watering or otherwise,
88 may be directed.

B6. Timber and plan.nng.-The contractor is required to have a sufficient quantity
of timber and planking constantly on hand for bracing, sheet piling, fencing, or shor­
ing, in onler to be uRe<!. immediately in case of accident.

n. DiBinjection.-The contractor shall at all times keep the work in a sanitary
condition, and shall take such measures to secure this condition by disinfection or
otherwise as the chief engineer may onler. All materials taken up and all earth
uncovered shall be thoroughly soaked with disinfectants to the satisfaction of the
chief en~eer. The di!!infectant uaed shall be a 801ution of chloride of lime in the
proportIon of one pound of chloride of lime to 10 gallons of water, or electrozone fur­
nished by the city at its work, of a strength not It"' than 125 grains available chlorine
per gallon. All hauling and application of electrozone to be done by the contractor.
No guarantee is made as to the amount of electrozone that shall be furnished by the
city. Quicklime will also be use when 80 directed. .

B8. Manholu.-Manhol6l! shall be built acconling to plans and at such places 88
the chief enKiner may direct. The brick work shall be m all respects of the quality
d6l!Cribed above, exrept that a small proportion oC bats or half bricks may be uaed not
to exceed 1-5th of the whole number in any case, and the manholes must be built
from templets to guide the work. The connection with the arch must be true and
secure, and in the manner shown in the plans. The ~oints are to be neatly struck
and pointed on the insidet and the inverts and the outside of the brickwork must be
neatly plastered 3-8th incn thick with mortar of the first cl888. Wherever pollBible
split pipe shall be used for the invert. Galvanized wrought-iron rods or steps of
good quality are to be built into the brickwork as shown on the plans. The steel
rails shown in the combination manholes must be of first-class quality, weighing not
leBll than 50 Ibs. to the yan!.

29. Receilnng inlet8.-Receiving mlets shall be built acconlintt to plans and specifi­
cations, and in such places as may be onlered by the chief engmeer.

Manholes and receIving inlets shall be fitted with cast-iron covers which shall con­
fonn to the specifications for cast-iron gi,.en above and to the detailed plans.

30. Outfalls.-outfalls shall be built acconling to the detailed plans for each case.
They shall in general be carried out to a depth of ten feet of water. On the sea
front they shall be of fianged cast-iron pipe, protected from wave action by concrete
of the first cl888, as shown on the plans. On the harbor front they shall be sup­
ported on a pile and concrete foundation, as shown on the plans. The contractor
shall remove at his own expense all obstructions which ma~ be on the location of
the proposed outfall, and shall restore to their original condItion any structures on
the water front which it may be necessary to disturb in the progress of the work.

31. Houu connectiom.-8lants, Yor T branches, shall be insertOO in the,sewers for
house connections, as shown on the plans, and the cost thereof shall be included in
the price ~r linear-meter bid for the construction of the sewer. House connections
of 6" vitrIfied pipe shall be built acconling to the plans and specifications for pipe
drains to the Bldewalk line and connection made with existing house connections
where such exist. They shall be located as designated by the chief engineer. In all
caBeB where connection is not made with existinj;t house connections the end of the
pipe must be closed with a vitrified stoneware covpr set in mortar. When the depth
of the street sewer is greater than ten feet, a drop connection will be made thereto, 88
shown on the plans.

Where shown on plans or directed by the chief engineer the contractor shall con­
tinue the house counections to the sewers from the sidewalk line to the point where
the ventilator connection is made. This portion of the sewer connectIon and the
ventilator shall be of 6" cast-iron pipel laid according to specifications herein for
laying cast-iron pipe, and as shown on toe plans.

Slants, Yor T branches, shall be inserted in the drains for mlet connections, 88
shown on the plans and for house connections where onlered by the chief engineer,
and the cost thereof shall be included in the price per linear-meter bid for the con­
struction of the drain. The inlet connections shall be of 10" pipe, laid according to
the specifications for laying drainpipe.

Wliere directed by the chief engineer, house connections for drains of six-inch
vitrified pipe shall be laid, 8C('onlinjl to rlan~ Rnd specifications, from the drain to
the sidewalk line, and the nece&lllI'y ~pcdals illscm>d in the draL1.
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86. ValMl.-AlI valves used in force mains and Biphone shall be iron-body, bronze­
mounted, double-diBc gate valveB. The material used in all facinga and valve I!tems
shall be of the best quality composition metal, and mDBt be approved by the chief
engineer. All valves larger than 36" diam. shall be geared and furnished with a
by-pa8Il.

The design of all valves shall be approved by the chief engineer.
Gates shall be of such forms and dlmenBioDB as are shown on the plans. All facinga

shall be of approved compollition metal. The body of the gates shall be of cast iron.
~~. Layinp ca.!t-iron pipe.-In laying cast-iron pipe of the hub and apigot pattern

the excavation shall be made to conform as nearly aB poIlBible to the shape of the
pipe, and the pipe shall have full beBring throughout itB length. The spigotB of the
pipeBshall be so adjDBted in the hubs aB to give uniform space all around. The joint
shall at all pointB be at least 5-16" in thickneBB. The depth of the lead shall not be
leBBthan 3 1-4" for pipe larger than 15" in diameter, nor leBB than 21-2" for smaller
pipe. GaaketB of clean, sound hemp or jute, tightly driven, shall be used to pack
all jointB. The lead shall be pure and soft, and adapted for the purp0!!6 of running
jointB. Before running the lead the joint I!hall be clean and dry, and the joint shall
be poured full at one 'pouring. The caulking shall be carefully done and a tight
joint made. The lead 18 to be left flush with the face of the socket.

The same precautions for cleaning pipes must be used for cast iron as for sewer
pipe. All the requirementB for trenching, alignment, grades, back filling, etc., apeci­
tied for pipe, brick, and concrete sewers shall apply to cast-iron pipe laying.

~4. Force maim.-Force mains shall be laid according to the apecdicatioDB for
laying cast-iron pipe. .

lJIj. 8iphom.-The three Biphons at Infanta and Concha BtreetB, and acroes the
Matadero Creek: near Cristina Bri&re, shall be of cast-iron pipe, with manholes and
valves at each end, of the forms and dimensions shown on plana. The one at Infanta
stroot Bhall consist of two 30" pipes approximately 100 ft. long; that at Concha street,
two 16" pipes, approxiInately 50 ft. long; that at Cristina Bridge, two 24" pipeB
approximately 100 ft. long.

SUitable bulkheads, to be ap~roved by the chief engineer, shall be built, and the
pipe laid accormng to the specifications for laying cast-iron pipe.

86. &ndh stell pumping station.-The building for this station shall be of the type
specified herein for the Morro station, and shall be of suitable plan and dimensions
to receive the necessary machinery for pumping 14,250,000 gallons of sewage per day,
with a maximum rate of 21,375,000 gaIllone per day, the lift being 21 feet. For this
wo:-k there will be required three 8,000,OOO-gallon centrifugal pumps, operated by
direct-connected compound condensingen~es,and three60-horsepower return tubu­
lar boilers, of approved make, together With all necessary appurtenances, including
feed-water heater, mechanical stoker, and induced draft. Two pumps and two boilers
only will be installed at present, but,foundations will be prepared for all. The entire
plant, 80 f.u as poIlBible, shall L'Onform in ~eneral to the specifications for the building
and equipment of El Morro pumping statIOn.

!fT. VedadQ pumping station.-The buildin~ for this station shall be of the type
specified herein for the Morro pumping statlOn, and shall be of suitable plan and
dimensions to receive the nece8ll8ry machinery for pumping 5,350,000 gals. of sewage
per day, with a maximum rate of 8,025,000 gals. per day, the lift bein~ 15 1-2 ft. For
this work there wiIll:e required two 4,000,O<lO-gallon centrifugal PUIIlPS, opemted by
direct-connected compound condensing engines, to be supplied by two 4O-horsepower
vartical boilers of approved make, with feed-water heater, and all necessary appurte­
nances, which shall also supply steam to two direct-connected electric genemting
ontfitB ot 12 K. W. capacity for operating the two automatic electric liftB hereafter
specified.

The entire plant, so far as poesible
l

shall conform in geneml to the specifications
for the building and equipment of E Morro pumping station.

88. Subli(U.-Two subBtations will be required, one at 5th and B streetB and one at
7thand 16th streets, and will be undeW?und masonry construction. At the former
two subliftB will be required, each consisting of a motor and direct-connected centrif­
ugal p'lIDp "ith a capacity of 2,500,000 gals. of sewage per day, the lift being about
9 It. At the latter two sublifts shall be installed, each consisting of a motor and
direct-connected centriflllZa1 pump with a capacity of 800,000 gals. of sewage per day,
the lift being 10.3 It. Both substations shall be arranged to work automatically. The
plant, 80 far as poBBibl~ shall conform in general to the specifications for the build-
Ing and equipment of J<;I Morro pumping station. .

89••"Iand calcher8.--&md catchers, or settling baBins will consist of two chambers
for collecting sediment, with the necessary gateB and appurtenances and hoistill~
apparatus for deaning.
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They' will fonn a part of the pumping stations or wells to which they are adjacent,
and w1l1 usually be covered by the buildings of the latter.

40. Worb at La Punta.-At La Punta there will be built the following: Sand
catcher, discharge well with gates and valves, centrifugal pump 30,000,000~ per
day capacity, 11 ft. lift direct connected to electric motor, and a suitable bunding to
cover them. These, together with an outfall sewer from the discharge well to the
shore, will be pennanent constructions. The contractor will be required to make,
maintain and operate, at his own expense, the necessary temporary arrangements,
to provide for the disposal of the sewage until the completIOn of the permanent
works for disposal. They will include all necessary pumping machinery and appur­
tenances, and an outfall sewer, preferably of wooden staves, which shall be carned to
a point west and north of the d18charge well to a depth of water not less than 25 ft.
The approximate length of this outfall will be 1,000 ft. The entire plant so far lUI
poB8ible shall conform in ~eneral to the specifications for the building and equipment
of El Morro pumping statIon.

41. Siphon aCT088/he haTbor.-The siphon acr088 the harbor shall consist of two
5 ft. flanged cast-iron pipes, with flexible joints, extending from the discharge well at
La Punta to the Morro pumpinl{ station. The length is approximately 390 meters.

The pipe and joints shall confonn to the requirementB in J?8ragraphB 11 and 12 for
iron castmg and cast-iron pipe. Each pipe WIll have a nommal laying length of 12
ft., and shall be CRIlt in dry sand molds in a vertical position, and shall be provided
with flanged endl;. The pipe shall be truly cylindrieal and the shell shall not vary
from the thickness shown on drawings by more than one-tenth of an inch. After
being coated as described in paragraph 11, the pipe shall be tC8ted in a hydraulic
press to not less than 200 Ibs. per square inch. If this test proves satisfactory, the
pipe shall be readv for m8chilllng. The machining shall consist of faeing the flanges
ill a latbe and drilling the bolt holes. The castin){B forming the flexible joint shall
be of the general dimensions shown on the plans and shall be machined in a manner
to bring them to the exact fonn shown. The spherical surface of the spigot shall be
truly turned to a f,pherical form and left with a smooth lathe-cut surface. The flange
shall be faced and drilled. The bell piece shall be machined on the two points of
contact with the spherical spigot. Both flanges of the bell shall also'be faced and
drilled. The ring attached to the face of the bell pia-e shall in like manner be
faced and drilled to correspond with the bell.

After the pieces are machined in the foregoing manner, the joints will be made
u,P in the manner and with the material shown on the plans. There will first be a
nng of lead of not less than 1" thickness in the bottom .of the bell. When this is
done, the ring will be bolted in pol;ition on the face of the bell and the joint filled
to within 2" of the end with Portland cement mortar. After this mortar IS properly
set, the.remaining dellth of joint will be filled with lead. Each completed flexible
joint piece will then be tested in the following manner:

It shall fimt be given its complete limit of deflection of ten degrees, then brought
back to its normal position. To each of the flanges will then be bolted a blank
flange. Thet;e blank flanges wiII be further secured in their relative positions by
bolts extending from one flange to the other. When in this position, the joint shall
be tested with a pressure of not less than 50 pounds per square inch. Under this
test the castings themseh'es must show entire freedom from leakage. It is to be
expected that the joint where the 8lipping motion resulting from defledion occurred
will show a certain amount of seepage; this, however, must not be excessive, and if
deemed so by the cbief engineer the joint must be remade.

The thickness of castings and fonn of same, the size and number of bolts, are to be
as shown on the plans.

The driIling of the flanl{es shall be done accurately to gau){eB and in BUch a manner
as to insure the free bolting of the various parts together both in the shop!! and at
the point of laying.

A trench shall be eXCAvated in the bed of the harbor upon the lines indicated
upon the plans, and the bottom brought to proper grade with concrete of the second
class, the method of placing to be apprO\"ed b~ the chief engineer. Where BlUld 0'
soft material is encountered, a special fonndatlon of grillage embedded in concrete
shall be built as shown on the plans, if 80 ordered by the chief engineer. One pipe
only will be laid at present, but the cut and foundation lIlust be made of sufficient
dimension8 to receive both, being 20 ft. in width, and the first pipe mllBt be 80 placed
as to leave room for the second. The nlllllber of flexible joints required will be deter­
mined by the chief engineer. After being properly jointed and connected, pipe shall
be laid in a manner to he approved by the chief engineer, and the appliances fur­
nished by the contractor for doing the work must be ample, in his judgment, for its
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satisfactory and expeditious performance. After laying,' concrete will be {llaced
under and on the sides of the pipe to give it a full bearing throughout its length.

Necessary precautions will be taken by the contractor to prevent interference with
navigation, and he will conform to all regulations prescribed by the captain of
the port and the department of works of the port.

The work shall be left in a clean condition, and connections made ready for opera­
tion.

The bidder may, if desired, submit in addition to hiB bid for the siphon above
described an alternate proposition for the construction of the siphon acl'Otlll the
harbor. Such proposition must be accompanied by general plaus and specifications,
and if required by the chief engineer, detailed plaus shall be furnished. Measure­
ments and payments shall be on the same basis as provided in these specifications for
the construction of the flexible-joint siphon. This alternate proposition shall be
attached to and form part of the proposal for the construction of the sewer system.

42. Marro pumping station.-The building and equipment shall conform to the
following ~neral specificatiom', which shall also apply to all other pumping stations:

Foundation.-Excavations shall be made to a neceBl!llry depth to secure BOund
foundation, If, in the j;]d~entof the chief engineer, it is necesaary to drive piles,
thepiles shall be of !!Ound ]ucaro or other approved native hard-wood timber. They
Bhall be straight, peeled, and l?roJ?E:rly pointed, and, if required! shod with Callt or
wrought iron shoes, and capped WIth iron rings to prevent splittmg. Piles shall be
driven to a penetration of not over one inch under a 2,000 lb. hammer falling 25 feet.
H deemed advisable by the chief engineer, the foundation footings shall be composed
of concrete and steel I beamsl dimensioned by approved formulae according to bear­
ing power of soil encountere<t. Foundations up to grade line shall be of concrete of
the second c1a.Bs.

Floors shall be of concrete, of the BeCOnd claBs, 5 inches thick, and finished with a
top coat of Portland cement mortar three-fourths of an inch thick composed of one part
cement and one part sand of second claBB, which will be spread a true surface over
concrete baBe, before setting, and thoroughly troweled and smoothed. Floors shall
be laid in blocks of not over 3 feet square.

On the outside of foundations, to the height shown, and elsewhere all shown on the
pianB, shall be placed a water proofing sheet composed of ten thickueBBeB of tar paper
and asphaltum of approved quality, thoroughly swabbed ~ther.

At JmWe line there shall be placed a beveled water table 6" x 811
•

Walh.-The walls shall be of hard-burned American brick, or its equal, broken
up into pilasters, arches, etc., as mav be net.'e8l!llry to present a pleMing architec­
tural appearance. Bricks shall be laid in cement mortar of the first cl&8l!, with
enough well-slacked lime to give plasticity. Every fifth COUI"!le shall 1m headers.
Work shall be well bonded and joints broken.

Roof truMa shall be of steel, dimensioned according to span and load, and all
spuctural steel and iron work shall meet the requirements of the specifications
adopted by the ABBOCiation of American Steel Manufacturers and of Carnegie's
standards.

Roof.-Upon the purlins supported by the trusses there shall be placed 7-811

T. & G. sheathing, upon whirh strip shall be placed to receive first-d&8l! red Mar­
seilles tile. Roof timbers to be ot first·claBB ~ellow pine. All valleys to be copper
flUBbed. All ridges and hips to be toplled With angle tile laid in cement mortar.

Door8.-AlI doors shall be of two thlcknesBeB of yellow pine. Tran80ms shall be
placed over all doors. All window BaBh shall be of first-c1aBB white pine, and all
glass shall be best American double-thick ~laBB. All doors, winllows, and inside
finish must be of best design and workmanship. All hardware shall be first-c1&81!.

ITI8ide partiti.muI shall be "hollow," and composed of 2/1 steel channel studs to
rereive expanded metal lath, upon which will be placed two coats of mortar com­
poeed of lime, Portland cement, hair, and Band properly proportioned and applied.

Plumbing.-Plumbing fixtures shall be sufficient to supply the needs of the
em:rloyees, and the work shall be done according to the best United State.s practices,
an shall be properly trapped, vented, and back aired. Closets shall be syphon jet,
with porcelain bowls, hara-wood seats, and hard copper-lined cisterns, and shall be
set in putty on br&I!B floor flangei! connected vdth lead bend, which shall be caulked
with bl'llBB ferrule, with hub of standard !!Oil pipe. Out of the lead bend a lead con·
nection shall be taken to a 2-inch Wllvanized iron l'event, which shall be carried to
cast-iron stack, and extended above the roof. All water pipe, etc., shall be Wllvan­
ized iron. Slop sinks and basins 8hall he of first-c1aBB enameled iron. Urinals shall
be porcelain lip'. In the buildin~ all soil aud sewer pipe shall be cast iron. Sewer
connections Will be made with vitrified pipe.
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Lighting.-Buildings shall be pi~ for gas and wired for electric light. Fixturee
shalf be first-cl8BB combination oXIdized bronze. Wiring sha!l be first-cl8BB through­
out, and done according to the rules submitted by the Board of Fire Underwriters,
New York City. Armored iron conduit shall be used thro~hout. Switch boardB
properly arranged and constructed shall be placed where required.

Painting.-Exterior work, and interior and exterior surfaces of brick work, also of
partitions and iron work, shall receive three coats of pure white lead and linseed oil,
colored as directed. All interior wood work shall be rubbed down thoroughly and
receive a hard oil finish. All details shall be approved by the chief engineer.

The building construction as a whole must meet the requirements of the building
laweof New York City, and shall be prosecuted according to the ordinances of the
city of Havana.

Machinery and equipment.-The Morro station shall be of :proper dimensions to
receive all the pumping machinery and appurtenances for p'umpmg 92,000,000 gallOD8
of sewage per day, with a maximum rate of 138,000,000 gallons, the total lift being 24
ft. For this work three 46,OOO,OQO-gallon centrifugal pumps, operated by directrcon­
nected triple-expansion engines, to be supplied by five 150-horsepower water-tube
boilers, of approved make, with induced draft, feed-water heater, mechanical stoker,
and all neceeaary a,Ppurtenances, will be required. Two pumps and three boilers only
will be at present Installed, but proper foundations will be built for all. All neceB8aI"Y
filth hoists, screens, gates, valves, etc., including two 140-meter cast-iron pipe force
mains 4 ft. in diameter, with the gates, will be considered a part of this station.

A set of drawings will be furnished by the chief engineer, showing the approximate
location of pumping station, and suggestions of an acceptable arrangement of the
pumping station, pumps, boilers, coal house, and other appurtenances. This design
may be modified more or less by the contractor, and all such modifications must be
approved by the chief engineer.

Four months after the award of the contract the contractor must submit com,Plete
general and detailed plans and specifications of the proposed work and machinery
for the approval of the chief engineer.

The general plans must show the position of the engines, pumps, boilers, traveling
crane, condensers, feed-water heaters, auxiliary engines, dynamos, steanI-piping,
boilers, fans, stack, conveyors, mechanical stokers, foundations, floors, platforms,
gates, pump' wells, and all other appurtenances complete, giving all dimensions.

The detailed working drawings shall showall details. The kind of material to be
used in every part must be clearly denoted in the drawings by different section lining
or by distinct lettering.

The proposed steam preBBUre shall not be less than 165 pounds per ~uare inch.
If during the construction it should be exJ?edient to change or modify the design,

the contractor must submit to the chief engIneer complete workin~ drawings show­
ing the proposed changes which must be approved by the chief engmeer.

Before the pumping station is accepted for operation by the CIty the contractor
must deliver to the chief engineer a complete set of general and detail tracings of
the engines, boilers, and all appurtenances as actually built and erected at the pump­
ing station.

The general tracings shall show the engines, boilers, and auxiliary apparatus in
position in at least four different views, sectional side elevation, sectional end eleva­
tion, contour or outline end elevation and plan, and shall give ne~ry main
dimensions, thickness, and kind of metals, location of foundation bolts, and all
important sizes of machinery as erected.

The detail drawings shall show all details as constructed, in sectional, outlin'!!, and
plan views, with all dimensions plainly written in neat and intelligible figures, and
names printed at every detail, the kind of material used, and the finish.

These drawings shall be made on first-cl8BB tracing cloth, and the sheets shall be
uniform in size.

The engines, boBcI"ll and appurtenances must be of a type and make approved by
the chief engineer, and shall conform to the following specifications:

Enginu.-Each pump and engine must be capable of easily lifting 46,000,000
(forty-six million) gallons of sewage per day, 24 feet above the level of the sewftWl in
the suction chamber.

Each pump and engine mnst also be capable of pumping at 8.1! Iowa rate as 15,000,000
(fifteen milhon) gallons per dar, and at all rates between 15,000,000 (fifteen million)
gallons and 46,OOO,lJOO (forty-SIX million) gallons per day. The capacities must be
demonstrated by suitable trials to be carried out as outlined below.

The efficiency cf the pumps shall be not less than 70 per cent.
The efficiencj of the combined pumps and cngines shall be not less than 60 per

cent of tl.<. I. H. P., l\Ild the Ilteam engines must be guaranteed to require not more
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UllJ.n 13 pounds of dry steam per I. H. P. per hour, or on a 24-hour duty test the
combined engines and pumps must develop a duty of not le88 than 90,000,000 .oot­
pounds per 1,000 pounds of dry steam supplied to the engine.

The engines and pumps and all other parts of the plant shall be designed nd pro­
portioned to provide for maximum economy; shall have ample working stren~th, sta­
bility, and stiffnell8, and shall be specially designed for the work to be done; .md their
material and workmanship, 80 far as affecting safety and proper service, s~18.11 be of
the best quality.

There shall be ample room around all parts for erection, repairs, lubrication,
inspection, and adjustment, and all parts of the pumJ?ing machinery ar.d plant must
be designed and made for long wear and few TeJl8lrs. The various parts of the
machinery shall be of plain shapes and forms, adapted to their spdCific purpoees,
insuring ample stl'tlJIgth and reliability with good mechanical effects; shall be suit­
ably finished, and 80 constructed and arranged as to work without undue noise or
injurioUBflhocks or vibrations.

All visible unfinished iron work, after the romJlletion of the enjl;ines and other
appurtenances, shall be cleaned, rubbed down, and painted with four coats of good
quality paint and strictly pure linseed oil, the first coat to be applied at the shop and
the othel"8 after erection.

The inside surfaces of pumps, pipes, etc., shall receive two coats of No.1 paraffin
varnish, applied hot at the shop and one after erection.

The Jl8int shall be of a grade and color approved bv the chief engineer. All parts
to be covered by IlUIfPlesia shall be thoroughly cleaned, freed from rust, and pamted
with two coats of paint before the covering is applied.

The following provisions (subject to change approved by the chief engineer) are to
be followed 80 far as they are applicable to the plant of the accepted design: Bed
plates or main frames shall be m888ive and well secured to the foundations with bolts
of ample size. The steam c.ylindel"8 of the engines to be of east iron. If they are
steam jacketed, suitable proVIsion for expansion shall be made. The cylinders shall
be connterbored 80 that the pistons will run over at lee.st one-half inch. Pistons
and cylinder heads shall be faced off and definite end clearance given them when the
piston is at either end of the stroke. The pistons are to be cast hollow and all core
vents plulWld stesm tight. Valves and valve seats to be scraped or ground BOas to be
steam tigM, and cylinder heads to be scraped or ground tight on narrow joints. The
upper ends of nuts or foundation bolts are to be polished.

All steam and water piping and valves of sizes 3 inches in diameter or less, used in
connection with the engines and pumps, or other auxiliaries direetly connected with
the engines, shall be of brass. All br888 pipe and fittinll: above the engine-room floor
Dot covered b'y a nonconductor covering shall be polished.

All connectmg rods, piston. rods, shafts, crank and cross-head pins shall be of Beth­
lehem open-hearth steel. Piston rods are to be perfectlv keyed to the cross heads,
and the edges of the keyways in both rods and cr0E!8 heads are to be semicvlindrical.
Connecting rods and main links must be provided with boxes lined with Babbitt
metal, hammered in after being poured. The composition of the Babbitt metal shall
be 85 per cent tin, 10 per cent antimony, and 5 per cent copper.

Piston rods shall be packed with metallic packing, and valve stems with soft pack­
ing. All small connections operating the valve gear, where not provided with adjust­
able boxes, must have eye ends bushed with hardened steel bushings forced in and
lapped out trnly eylindrical. The bushings must be iT inch shorter than the eyes.
The cranks are to be forced on the shafts and the crank pins forced in, and a record
of the total prell8Ure required to bring them home shall be kept by the contractor.
The cranks are to be keyed to the shafts. No shrinking fits will be allowed.

All forcin~l~re referred to shall be done with a hydrostatic press, and the differ­
ence in the' eters of the parts to be forced together shall be one-thousandth of
the smaller.

EtK-h cylinder shall be provided with an exact and substantial indicator gear of the
pantograph type. A rod shall run from this gear toward tht> indicator, of such
length: that the cord shall be about one foot long. The connections with the cr08B­
heads shall be capable of being attached or detached while the engine is running, and
means for hanging up the crol!8-head end when not in use shall be provided.

Each en~ne must be provided with an accurate speed indicator and a sensitive
high-8peec:1 centrifugal governor, and it is desirable that the ran~ of cut-off shall be
from 0 to t of the stroke on the high-pressure cylindel"8, the cut-offs on other cylinders
~ fixed or variable as the contractor may prefer. The governor shall be capable
of qmck and ready adjustment while the engine is running and shall be arranged to
control the engine at varyin~ speeds and to prevent its running beyond its safe maxi­
mum speed under any conditi0118.
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All cylinders are to be provided with independl'nt eccentrics for the inlet and
exhaust valves.

All throttle valves are be arranged so that they can be operated from either the
engine-room floor or the engine gallery. The cylinders and steam pipes are to be
covered with approved carbonate of magnesia It inches thick, and the cylinders are
to be~ With smooth sheet steel, except the heads, which will be provided with
polished1a1Be covers.

Parts of the engines that are likely to be displaced by vibrations must be joined by
re&nl bolts, made a driving fit where practicable, and where not, keys and tapered
dowels are to be used. .

All nut seatll shall be faced for a square bearing of nuts, and all nuts shall be of thp
United States standard. ThOBe to be frequently removed must be case hardened.
For all nuts in the plant there must be furnished well-made wrenches, those for fin­
ished nuts being finished, marked, and attached to a neat and substantial case, which
shall be fixed to the wall of the engine room. The running parbl of the engines and
the valve gears are to be well finished and highly polished. The valve gears and
starting arrangements shall he such that each engine can be eafl'ly and promptly
started and operated by one man. All stuffing boxes shall be readily acceesible for
inspection and so far as practicable for tightening up while the engines are rllDning.
Each main bearing shall be of ample size and strength, and shall be capabll' of adjust­
ment in two lateral directions if a vertical shaft hI used. Oil holes shall be readily
accearible, and separate sight-feed oil cups shall be used on pins and main links.
Each cylinder shall have an acceptable mechanically operated lubricator.
. A tubular feed-water heat~r of ample size and with braes or copper tubes is to be
ilUlerted in the 10w-preBBure exhaust pipe of each engine.
. A mercurr column for indicating the dynamic head on the pumps in the duty trials
will be furDlshed and connected up by the contractor.

All oiling apparatus must be of the most modern kind, with reference to effective­
nees and economy of oil.

Oil-tight drip pans with drain pipes and valves shall be provided at all placea where
neceBBary for receiving and conveymg oil or water. These pans shall be of braBB and
galvanized iron as the chief engineer may direct.

The machinery shall be so arranged that any important part of the eubstrncture
can be easily disconnected and hoisted out of the pump pit without removing or dis­
turbin~other parts of the machinerr..

The impeller wheels shall be easIlyacceesible for repairs, and be so placed that
they can be easily removed from the main shafts.

Suitable manholes must be allowed in the casing of the pumps to allow cleaninl!: out.
The contractor shall furnish and place check valve8 of ample strength and sllltable

dimensions at the discharge end of each pump. He shall also furnish and place
suitable gaul/:eB for registering the height of the sewage in the pump well and dis­
charge tunnel.

Travelling crane.-A travelling crane shall be furnished and installed in the engine
room by the contractor. The crane shall be of sufficient capacitJ to easily raise and
transport the heaviest single piece or part of the pump or engme, and its capacity
shall be not 1e8B than fifteen tons. The crane shall be of the hand-travelling type,
the operator to stand on a euspended platform which shall be attached to the trolley.
The design must be acceptable to the chief engineer.

Conde1Uler and air pump.-The condenser shall be of the eurface type, of appropriate
size and construction to maintain a steady vacuum, aud shall be located at some
point below the llTade of the floor. The condelUler shall be so arran~ as to take
circulating water trom the force mains and return the BRme to the low-level sewer at
the screen chamber. Ample and effective means of cleaning the condenser tubes
must be provided. Connections shall be made with any water supply that the city
may furnish.

Thermometers of approved make shall be fumished by the contractor and placed
in position at the following points: One to show the temperature of the circulating
water before entering the condelUler and one to show the temperature of the water
leaving the condenser.

The air pump shall preferably be directly connected with the engine and shall be of
ample capacity for the work to be done, and shall be capable of maintaining a
Btead~ vacuum.

BOllers.-The boilers shaH conform in general to the standard specifications for
water-tube boilers given on page 803 of Thul"l'lton's Manual of Steam Boilers, edition
of 1898, except that the heating surface allowed per horsepower shall be 12 square
feet.

Al! other equipment of the pumping station shall be of the most modern and
approved design and construction, and of the best lDaterial and workmanship.
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#. Outfall tunnel and IIcwers.-The outfall tunnel and sewer from the end of the
Morro force main to the outfall shall be a 7-ft. concrete sewer with vitrified brick
invert, 88 shown on the plans. It shall be conatructed in all respects 88 prCllCribed in
th~ epecificationa for tunnel and open-cut sewere. In all C8l!eS where the top of
the sewer is within two and one-half feet of the surface of the ground at any point
embankment muet be used to protect the llewer. The embankment must be at least
two and one-half feet deep above the outside top of the llewers at any point, with side
slope of one and one-half to one, unle8l! otherwIse ordered by the chief engineer.

44. OutfaU well.-The outfall well shall eonsistof a brick m880nry well from which
the two iron offshore outfalls start. It shall be built according to plans to be here­
after furnished.

4<5. OffB1wre outfaU 1IeWtT.-The offshore outfallllewer shall consist of. two 5-ft. flanlted
cast-iron pipes with flexible joints laid in Bep8rate trenches to a depth of water of 30ft.
One pipe only shall be laid at present. The total length will be 550 ft. The pipe
and method of laying shall be similar to that for the siphon acI'OllS the harbor, 88
described in paragrafh 41, except that the entire trench around the pipe shall be
filled with eoncrete 0 the first claall to one foot above the top of the pipe.

MEASUllBMBNT8 AND PAYMENTl!.

46. Allline:'..r measurements shall be taken along the axis of the work.
Measurements of llewers and draina shall be taken from the center of the upper­

most manhole on each line to the center of the manhole at its junction with a main
or lateral, or to the center line of BUch main or lateral at the junction, including all
branches, manholes, or other appurtenances along the line.

The depth to rock given in the borings shown on the plans and profiles is guaran­
teed to the extent that all rock which is required to be ('x('8vated III doing the work
called for by th~ plane and specifications, lyin~ more than one foot above the line
joining two adjacent borings in the !'arne sewer or drainage line, mea.."llred along the
axis of the sewer or drain, or for branches between the borin~ in the hranch line
nearest to the main into which the flow will p88B and the depth to rock 011 !'aid main
at the poin~ of junction 88 determined above, shall be cl88Bed and paid for 88 extra
rock eX('8vation. .

In authorized tunnel work, the guarantee for borings will be held to provide that
in C8Be soft material is found below the line of rock shown by borings and determined
88 above, that portion of the length of the tunnel which lies wholly or in part in or
within four feet of Il8id soft material shall be paid for 88 extra work, 88 prescribed in
par. 45 of the general conditiona and not at the price named in the bid.

The bidder shall state a price per meter for each size of sewer and drain in each dis­
trict, which price is to include all the necC8BlLry labor and materials for their COIl­
8troction 88 provided in theae plans and specifications.

47. For the purpose of payment, manholes will be divided into BlX cllllllleB: (1)
Single manholes for draina, (2) single manholes for sewers of 1Cll8 depth than 9 feet,
(3) single manholes for Bewere of greater depth than 9 feet, (4) combination maIl­
holes of leB8 depth than 9 feet, (5) eombination manholes of greater depth than 9 feet,
(6) single manholes for main Matadero drain.

Combination manholes are sewer manholes having a chamber at the side giving
8CCC8II to a drain.

The depth of a manhole will be measured from the invert of a pipe sewer, and from
the springing line of a brick or concrete sewer, to the top of the iron head when prop­
erly set.

The bidder will state a price for the eonBtmction of each of the above c1l1lllleB of
manholes, which price is to include the furnishing of all materials and doing of all
work involved in the eonatroction of manholes, according to the plana and specifica­
tions.

48. Inlets will be divided into two c1aBBee and a Beparate price shall be bid for each
(·18ll8, which price will include all labor and materials involved in the conatruction of
these inlets, according to plans and specificationa.

49. Outfalls on the harbor front shall be paid for by the linear meter at the rate
bid for the adjacent section of the drain.

Cast-iron outfall pipes on the sea front shall be mellBUred by the ton of 2,000 lba.
The bidder shall state a price per ton of 2,000 IbB. for these outfaUe, which price shall
include all labor and material nCCC8BlLry to lay the pipe and protect it with concrete
according to plans and specificationa.

50. Measurements of house connectiona for sewers shall be taken from the outside
(beU) end of the branch to the upper end of the connection pipe. The bidder will
state a Beparate price per meter for vitrified pipe and for C8Bt-U'On pipe for these con­
nectiona, which price will include all specials.
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51. Measurements of ventilator pipes shall be taken from the outside (bell) end of
the special in the house connection to the up~r end of the pipe. The bidder will
state a price per meter for ventilator pipes whICh shall include all specials.

52. Measnrements of house connections for drains sh:ul be taken from outside
(bell) end of the branch to the end of the connection pipe. The bidder will state a
price per meter for these connections which will include all specials.

53. Measurements of connections for Irtreet inlets to drains shall be taken from the
outside (bell) end of the branch to the upper end of the vitrified pipe. The bidder
shall state a price per meter for these connections which will include all specials.

54. The bidder will state a price for each valve in place, except where otherwise
specified.

55. Measurements of cast-iron force mains shall be per linear meter in place. The
bidder shall state a price per meter which shall include all the labor and materials
necessary to lay the pipe accordinp; to plans and specifications.

56. The bidder shall state a lump sum for each of the three siphons at Concha and
Infanta streets and at Cristina bridge, which price shall include all labor and materials
for coDBtructing the siphons complete, including manholes, valves, and all other
appurtenances, according to plans and specifications.

57. The bidder shall state a lump sum for the coDBtruction of the BOuth-side pump­
ing station, which price shall include all the labor and materials required for the
construction and equipment of said station complete according to the plans and speci­
fications.

58. The 'bidder shall state a price for the construction of the Vedado main pump­
ing station, which price shall include the doing of all work and the furnishing of all
materials for the construction and equipment of said pumping station complete
according to the plans and specifications.

59. The bidder shall state price for the ooDBtruction of each of the Vedado BUb­
lifts, which price shall include the doing of all work and the furnishing of all
material for the construction and equipment of said BUblift, accordinjl to the plans
and specifications, including insulated wire connection to the main Vedado pumping
station, either in BUitable undergronnd conduits or on BUitable BUpports III air, as
directed by the chief engineer.

60. The bidder shall state a lump BUm for the works at La Punta, both temporary
and permanent, which price shall include the labor and materials necessary to con­
struct, maintain, and operate same according to plans and specifications.

61. The bidder shall state a price per linear meterfor the construdion of the siphon
acro88 the harbor, which price shall include all labor, materials, and foundatioll8
required to complete the siphon according to plans and specifications.

62. The bidder shall !ltate a price for El Morro pumping station which will include
all labor and materials required for the construction and equipment of the station
complete according to plans and specifications.

63. MeaBUrements of the outfall tunnel and sewer will be per linear meter. The
bidder shall state a separate price per meter for tunnel and for open-eut sewer, which
prices are to include all labor and materials necessary for the construction of the
sewer complpte according to plans and specifications.

64. The bidder shall state a price for the outfall well complete according to plans
and specifications.

65. Offshore outfall sewer shall be measured by the linear meter. The bidder shall
state a price per meter which shall include all labor and materials necessary for its
construction, including all foundations, according to plans and specifications.
, 66. The price for stone or concrete masonry, and for excavation, not otherwise

provided for, shall be per cubic meter by actual meaBUrement in place, provided
such dimensions do not exceed those indicated or implied in the plans or instruc­
tions of the chief engineer. The bidder shall state a price per meter for each of
these classes of work.

67. Measurements of extra haul beyond the kilometer required shall be per cubic
meter in the carts and per kilometer along the shortest practicable route from the
place of removal to that of disposal. The bidder shall state a price per cubic meter
one kilometer.

68. MeaBUrements of deposits removed from old sewers outside of necessary exca­
vation for new work shall be by the cubic meter in carts. The bidder shall state a
price per cubic meter for BUch excavation, which price will include refilling with
clean earth or sand and haulin~ excavated material to a distance not more than one
kilometer on the shortest practicable route. For additional distance payment Bha1l
be made as for extra haul.

69. MeaBUrements of timber in foundation shall be per 1,000 feet B. M., actually
in place, and the price bid shall include the furnishing and setting of 8lIJIle according
to plans and specifications.
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70. Measnrements of piles shall be per linear meter in place, and the price bid shall
be per meter and shall include the furnishing and driving of the piles according to
plans and specifications. .

71. Measurements of sheeting or sheet piling left in by the order of the chief engi·
neer will be by board measure. The bIdder shall state a price per 1,000 feet B. M.

PAVING.

Work to be doIu.

72. The work to be done consists in furnishing all labor and materials required to
pave certain streets of Havana with vitrified brick and block and sheet asphalt pave­
menta. The approximate amounts are as follows:

~:g~.~: cu. metertl.• 280,000
Brokenlltoneftll do 10,000
RoIl1ng q. metel'H.. ll33,600

Foundation, concrete """ __ cu. metel'H.. 93,000
Brick Jl8vement sq. metcrtl .. 538,000
A8phalL block, including brick gultel'H sq. mctel'H} 3Il5 600
!l\l'e{'t IUlPhalt, including brick gutters do... '
StandanI granite curbing ou 88Ild bed lIuear metersI
StandardKnWite curbing on concrete bed do..•
Blue--t!tonc curbing on sand bed•..•..••................•............•...........•..•....do.. . 210,000
BlnlHlwnecurbing on concrete bed do ..
SpecialS" by lV' granite curbing..•.....................................................•do .
Circular curbing of above cl88llCll do.. .. . 4,700
Rellettlngold curbing do 60,000

.At! a basis for comparing bids it will be assumed that the total amount of curbing
and of asphalt paving will be dhided equally among the different clasees and that
the amount of extra haul will be 100,000 CUbIC meters one kilometer.

73. Preparing ll'Ubgrade.-The aubgrade shall be brought to an even aurface par·
allel with the proposed finished aurface of the street, accordin~ to stakes set by the
representatives of the chief engineer, by the necessary excavabon and embankment,
and shall then be thoroughly rolled with a steam roller weighing not 1eB8 than ten tons.
All pavi~ and excavated material shall be the property of the city, and, except
such portions as may be needed by the contractor for filling in streets or sewer
trenches, shall be promptly removed, \l'ithout expense to the city, to such place as
the chief engineer may dIrect, not distant on the shortest practicable route more
than one kilometer from the point of excavation. No granite or block paving will
be allowed to the contractor for any use. For hauling more than one kilometer
extra p8JDlent will be made at the price bid. No earth shall be removed in the
preparation of the roadway below the subgrade, and any earth taken out below
such line m1Jllt be replaced with broken stone without extra compensation. In all
places where any fillin~ may be required to bring the subgrade to the required
height it shall be done m layers not exceeding six inches in depth and thoroughly
rammed or rolled to secure a solid bed. All soft or spongy earth or other material
not affording a firm foundation will be removed, and the space refilled with broken
stone or other material 8lltisfaetory to the chief engineer, which shall be solidified
by ramming or rolling. All shallow places, trenches, or other imperfections shall
be filled with earth or stone as directed and thorou~hly compacted or rolled.

It is estimated that the ave~ depth of excavation throughout the city will be
about 30 em., but no guarantee IS given as to the correctness of this figure, and the
contractor is expected to examine plans and profiles and to make his own estimate
of the amount of excavation.

74. Jibundation.-The foundation shall be of concrete of the second class, of the
thickness sho\l'n on the plans or directed by the chief engineer. The concrete shall
be brought to accurate finish and jp'ade and such templets must be used for this
purpose as may be specified by the chicl engineer. The concrete must conform to
the specifications given herein. It shall be kept damp until thoroughly set, and no
paving, carting, or wheeling will be allowed on it before that time, and then the
surface must be protected by suitable planking while hauling the wearing BUrface
materials.

Whenever so ordered by the chief engineer, the foundation course of concrete will be
omitted. In such cases the macadam surface shall be brought to accurate~e and
crown, all hollows being filled with small broken stone, not more than 2' in diam­
eter

l
and the whole thoroughly rolled. No extra payment \l'ill be allowed for such

won:.

"Average dcpth, 30 centimeters.
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7/). &rnd C1Uhiml and mortar bed.-Brick paving shall be laid on a sand cushion;
a.'lphalt block paving either on a Band cushion or mortar bed, as shown on the plans
or ,lirected by the chief engineer. When Band is used, it shall be of the I'eCOnd
clll.'*! as specified herein, and shall be laid to a true curve, parallel with the linished
lmrface of the pavement, to Buch thickness as to insure when compacted a depth l~

inches. The mortar hro shall be laid one inch thick, of mortar of the second cllUll,
as Rpt'Cified herein. Both Rand cushion and mortar bed shall be surfaced by the UBe
of such Kuides and templets as the chief engineer may direct.

76. VItrified pW'hlg IJrick.-The bricks to be used must be of the kind known as
repressed brick, and"ml1l't JlO88C88 such qualities as to hardness, toughneBl!, and dura­
bilityas will especially fit them for use in paving roadways. They must be thor­
ou~hly hard, well and nnifonnly burned, and free from warps and fire cracks. The
brick must be regular in shape and uniform in size, not lCBB than 8 nor more than
10 inches in length, not less than 4 nor more than 5 inches in depth, and not less
than 2~ inches nor more than 3~ inches in thickness. The surfaces must be true,
with regular edges and comer, the longitudinal edges to be rounded to a radius
1 to t inch. The brick must show by fracture a vitrified texture and must be homo­
geneous and compact in structure, free from lime or magnesia or looee lumpa of
unerUBhed clay or from other defeets caused by the process of manufacture.

Samples ( to the number of 50 for brick and 40 for block) proposed to be used shall
be submitted by the contracter. A portion of these shall be subjected to such phys­
ical tests 38 the chief engineer may elircct, and the remainder of those accepted shall
be retained as samples of the material to be furnished and used. No brick will be
accepted which does not satisfactorily meet these tests. The rattler and absorption
tc;lts shall be Il8 follows:

Hattler test: The rattler test shall be that prescribed by the National Brick Manu­
facturers' AS8OCiation in their convention of February, 1900. Abeorption test: The
rattler brick Bhall not absorb more than 2~ per cent of water when dned for n period
of 4 hours at 2120 Fahrenheit, and immel'8t'd for a period of 24 hrs.

Furthermore, no make of brick will he accepted sample blockB of which have not
actually bf>en laid in the streets of Havana and stood the test of actual wear for a
period of at least three months, to the satisfaction of the chief engineer.

The brick actually furnished for U!'6 must be equal in quality to the sample fur­
nished, and shall be subject to tests at all times.

77. A8phalt blocb.-Asphalt blocks shall be composed. of crushed trap rock, granite
or gneiBB and asphaltic cement, Il8 prescribed in paragraphs 80 and 85, made in the
proportion of 87 to 90 per cent of stone and 10 to 18 per cent of asphaltic cement, or
such other proportions as may be fOlmd by trial to be most suitable for use in Havana.

The sand and asphaltic cement shall be heated separately to about 300 degrees
Fahrenheit and then mixed at tho required temperature and III the required propor­
tion in a suitable apparatus which will effect a perfect mixture.

The mixture prepared in the manner thus mdicated, while hot, will be pressed
into blockB 3x4x12 Inches in size and then gradually cooled under water.

Tho bidder shall submit sampleR of the block he proposes to Ul'C, and Ole blocks
furnished shall be equal in all re8~tB to the accepted sample. The blocks will be
tested for specific gravitv and ten8lle and crushing strength. No make of block will
be accepted which has not stood the test of actual wear III the streets of Havana for
a period of at least three months to the AAtisfaction of the chief engineer.

78. Laying brick Jlal·ement.-The bricks shall be laid on ed~es on the sand cuahion,
c10Be together, in straight lines, acrOBB the roadway, and at nghtangles with the line
of streets. On intersection of lateral streets the bricks Bhall be laid at an angle of 45
degrees with the line of the street, unl~ otherwise ordered by the chief enl'ineer.
The joints shall be broken by a lap of half the length of the brick. Broken bricks
can only be used to break joints in starting courses or makin~ closures, but in no
ease will a lap of less than 3 inches be allowed. After the bncks are laid the end
joints are to be made close and compact by the use of a steel bar applied at the endl!
next the curbs. At every fourth course, or as often as directed, the bricks are to he
closed up and courses straightened in a satisfactory manner. The brick when set shall
be lightly tamped uneler a flatter and then thoroughly rolled with a roller operated
by steam power giving a weight preBBure of not leBB than 150 or more than 250
pounds per linear inch of roller, the rolling to continue until the bricks are firmly
bedded and the pavement surface is perfectly true and smooth and to the proper
grade and crown. Any portion of the pavement not accCBBible to the roller will be
thoroughly rammed two or more times, Il8 the chief engineer may direct. After
rolling or ramming all broken and chipped brick must at once be removed and
replaced by sound and perfect brick. The joints or spaces between the bricks shall
be filled about. with sand and the remainder with coal tar residuum paving cement,
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ordinarily numbered 6 at the manufactory heated in a clOlled cauldron toa tempera­
ture of 300 degrees Fahrenheit, or entireiy filled with cement, as -directed by the
chief engineer. A second pouring shall be required if in the opinion of the chief
engineer the first pouring has not completely filled the Space8; the pavement must
be thoroughly dry before the joints are filled. After the spsces between the bricks
have been filled, the surface of the pavement shall then receive a one-half inch
dretl8in$ o~ clean sand.

79. Layi"!Q block aB]Jhalt pat1elM'lt.-The asphalt blocks shall be laid close ~ther
in straight lines across the roadway and at nght angles to the line of street, and care
must be taken to have tie wearing surface up. At inte1'8OCtion of lateral streets, the
blocks shall be laid at an angle of 45 degrees with the line of the street, unl_ other­
wise ordered by the chief engineer. The joints shall be broken by a lap of one-thinl
of the length of the block. Broken blocks can only be used to break joints in
starting courses or making closures, but in no case shall 1_ than one-third of a block
be used. After the blocks are laid, the end joints are to be made close and compact
by the use of a steel bar applied at the ends next curbs. At every fourth course, or
as often as directed, the blocks are to be closed up and courses straightened .n a
Satisfactory manner. When laid on sand cushion, the blocks when set shall be
l:ghtly tamped under a fiatter, and then thoroughly rolled with a steam roller gi ving
a weight prestlllre of not 1_ than 150 or 'Jlore than 250 pounds per lineal inch of
roller, the rolling to continue until the blocks arh firmly bedded and the pavement
surface is perfectly true and smooth and to crown and ltt'8de. Any portion of the
pavement not. accessible to the roller must be thoroughly rammed 2 or more times
as the chief engibee..r may direct. After rolling, all broken or damaged blocks must
at once be removed and rep1aced by BOund and perfect blocks.

When laid on a mortar bed, the blocks after being set shall be well settled and
made firm before the mortar sets by ramming under a flatter with a rammer wei~h.
ing not leBl! than forty pounds, to a uniform and smooth surface, in conformity With
the crown and grade of the street.

The joints or spacee between the blocks shall be filled with ~ut made of sand
cement, composed of 6<lual parts of Portland cement and silicious sand ground
together. A second poonng shall be required if, in the opinion of the chief engineer,
the first pouring has not completely filled the spaces. .

SMd a8']Jhalt pavement.

80. Qt.wJ.ity of a8']Jhalt.-The asphalt used shall be of beet quality refined asphalt
from Trinidad Lake, island of Trinidad, Bermudez, Venezuela, or Alcatras from
Qilifomia. No asphalt known as "land asphalt" or "rock asfhalt" will be used.
No asphalt paving shall be done by any company or individua which has not laid
pavements composed of the materials to be used in Havana, which have stood in
good condition under traffic for at least two years.

Should the contractor desire to use Cuban asphalt for paving he will be allowed to
pave a street not 1_ than 500 meters in length, to be selected by the chief engineer,
as a test pavement. This pavement will not be accepted and no payment therefor
will be made until it has been subjected to traffic for one year. If at the end of that
period it has proved satisfactory in all respects to the chief engineer, the contractor
will be allowed to lay similar pavements to a total of not to exceed 75,000 square
meters. Should any of the pavements lai.d with Cuban asphalt prove at any time
within five years from the date of acceptance1_ durable or resistant in the opinion
of the chief engineer than similar pavements laid with any of the standard asphalts
herein specified, the contractor will, upon the order of the chief engineer, remove
all the pavements of Cuban asphalt at his own ex:pense and suhstitute pavementB of
one of the standard asphalts herein specified. ThiS condition shall be binding upon
the contractor in every way, and observance and compliance secured by his bond
and retained payments.

81. Binder.-The binder course shall be composed of clean, broken stone equal in
quality to the stone for the base and passing an inch and a quarter screen. Ei~hty­

five per cent of this shall pBBB in its longest dimensions, and of the remaining fifteen
per cent no piece shall have a larger dimension than two (2) inches, and the stone
after p888ing the heating drnms shall not contain 1_ than five nor more than fifteen
per cent of material passing a No. 10 screen.

The stone shall be heated not higher than 350 degrees F., in suitable appliances.
It is then to be thoroughly mixed by machinery with asphalt cement, such llB is
acceptable for surface cement, at 300 degrees to 325 degrees F., penetration 60 deb'l'Cefl
to 90 degrees, District of Columbia standard, in such proportions that the resultin~

binder will have life and gloss without an exceBB of cement. Should it appear dull

CUBA 1900-voL 11, PT 4-4
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from overheating or lack of cement, it will be rejected. While hot it will be haoled
upon the work, spread upon the base 80 that when compacted it will be at least one
and one-half inches in thickn6l!8, and immediately rammed and rolled until it ia
cold. Should the resulting COUI"BEl not 8how a proper bond it 8hall be immediately
removed and replaced by the contractor.

The contractor 8hall not enter upon a concrete base in order to lay the binder
course until, in the opinion of the chief engineer, it has obtained 8U1IiClent 8trength
for such purpose] and during the period between laying base and binder he 8hall
properly protect It, and when ordered by the chief en¢neer 8hall8prinkle it as often
as may be deemed nec~ry.

82. Asphalt 8UTface.-The 8urface 8hall be made and laid according to the following
specifications: The material8 which 8hall be used therefor are: 1, asphalt; 2, heavy
petroleum oil or other 80ftening agent; 3, 8harp, clean, silicious river sand; 4, fine
morganic dust.

83. Asphalt.-The crude asphalt 8hall be refined until homogeneous and free from
water. It 8hall not at any time reach a temperature high enough to injure it.

84. Hear'!! petroleum oil.-The oil in use in the manufacture of asphalt cement 8hall
be a petroleum or other 80ftening agent approved by the chief engineer. If petro­
leum, it mU8t be one from which the lighter oil8 have been removed by diatillation
without cracking, until the oil has the following characteriatics: Flash point, not leBll
than 300 degrees F., distillate at 460 degrees for thirty hours, 161!8 than 10 per cent.
The flash point 8hall be taken in a New York State clOsed oil tester. The distillate
shall be made with about 50 JmLillmes of oil in a small ~11l88 retort provided with a
thermometer and packed entirely in asbestos. The re8ldue in the retort after dis­
tilling must be fluid at 75 degrees F., and not coarsely crystalline on cooling.

85. Asphaltic cemenl.-When the refined asphalt i8 not already of the proper con­
8istency, the cement 8hall be prepared by tempering refined asphalt with heavy
petroleum oil or other approved 80ftening agent complying with the above specifica­
tion8 (at a temperature between 2.50 degrees and 350 degrees F.). Its J;l6netration
must be within the range of 40 degrees and 60 degrees, Di8tri(:t of Columbl& standard
of hardness, and will be fixed by the chief engineer.

The asphalt cement must never be heated to a temperature exceeding 350 degreea
Fahrenheit.

Where asphaltic cement containing over 10 per cent of foreign material i8 kept in
storage, it must be thoroughly agitated when used, as must alBO all dipping kettles
while in use.

Sample of the asphaltic cement and of the petroleum oil 8hall be supplied to the
in8pector of asphalt and cement when required, and in suitable tin boxes and C&nIl.

86. Sand.-The sand 8hall be 8ilicious, hard grained, and moderately 8harp. On
siftinll, itllhould have at least 15 per cent of material that would be caught on a 40
mesh per Illch screen, 25 per cent of material that will p&88 an 80 mesh to the inch
screen, 10 per cent of which at least must p8Bl! a 100 mesh to the inch screen. If the
sand to be used does not contain the desired fine material, limestone dust or other
suitable material can be added to make up the deficiency.

87. IfWTganic dml.-This shall be any inor~ic dust not acted upon by water, the
whole of which shall p&8Il a 3Q-mesh screen, and at least seventy-five per cent pll88 a
loo-mesh sereen. •

88. Asphalt ])(l!>ing mixture.-The material8 complying with the above 8pecifications
8hall be mixed in proportions by weight) depending upon their character and the
traffic on the street, and upon the character of the asphslt, and will be determined
by the chief engineer, but the percentage of bitumen III any mixture soluble in car­
bon bisulphide shall not exceed the limits, 9 to 13 per cent. If the proportions of
the mixture are varied in any manner from those specified, the mixture will be con­
demned; its use will not be permitted, and if already placed on the streets it will
be removed and replaced by proper material8 at the expense of the contractor.

The sand or the mixture of sand and stone dust and the asphaltic cement will be
heated separately to about 300 degrees Fahrenheit. The dust, if limestone, will be
mixed while cold with the hot sand in the required proJ?Ortion8 and then mixed
with the asphaltic cement at the required temperature and In the proper proportions
in a suitable apparatus, so as to effect a thorou~hly homogeneous mixture. Sand
boxes and asphalt ~uges will be weighed in presence of inspectors as often as may
be desired, and all samples desired 8hall be 8upplied in 8uitable boxes to the inspector
of asphalt and cement, and he shall have access to all branches of the work at all
times.

The pavement mixture prepared in the manner thus inrlicated will be brought to
the ~rounrl in carts at a temperature of not less than 250 degrees or more than 350
degreet! Fahrenheit. It will then be thoroughly 8pread to a thickn61!8 of two and
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one-tIlllf (21) inches by means of hot iron rakes in such manner as to ~ve uniform
and regular grade, 80 that, after haviwl received its ultimate compresslOn of about
two-fifths, it will have a net thicknell! of at least one and one-half (Ii) inches. This
depth will be constantly tested by means of gauges furnished by the chief engineer.
The IlUrlace will then be compressed by hand rollers, after which a small amount of
hydraulic cement will be swept over it, and it will then be thoroughly compfellied
by a llteam roller weighing not less than 175 pounds to the inch mn, the rolling being
continued for not lell! than five hours for every 1,000 yanls' surfa.ce.

89. GutterB.-Brick gutters, at least two bricks in Width, shall be laid on all streets
paved with sheet I18phalt or asphalt block.

90. Ourbinq.-Proposals will be received for three forms of curbing, i. e., standanl
granite, special 8 x 8 inch granite, and bluestone. Standanl granite curb must be of
good and acceptable texture and color, dressed 12 inches on the face, 5 inches on the
back, and chiselled 6 inches deep on the joints, with no projections beyond the
chiselled portion of the joint; the joint to be at right angles to the face and top BUr­
face; the top surface to be bevelled linch; the face and top to be plane surfaces,
without depressions or irregularities. The length must not be lellll than 6 feet, depth
not lell! than 20 inches nor more than 24 inches in any portion of a piece, and thick­
ness 6 inches. The bed of the curb must average not leB8 than 6 indies in width, and
no exCEJl!llive protuberance will be allowed on the sides. Special 8 x 8 inch granite
curb must be of suitable and acceptable color and texture, dfellied on top and the
full depth on the face, and 5 inches deep on back. The top surface shall be bevelled
l of an inch. The face and top must be plane surfaces, without bends, twists, de­
pl'es8ions, cups, or other irregularities. It will be 8 inches thick, not leB8 than 8
mches nor more than 12 inches deep, and no piece lellll than 6 feet long. The joint
aball be chiselled throughout.

The bed shall be rongh dreBBed to give eecure bearin~. Bluestone curb shall be
best North River bluestone, dressed 12 inches on the face and 5 inches on back, and
chiselled 6 inches deep on the joints, with no projection beyond the chiselled portion
of the jointi the joints to be at riR'ht angles to the face and top surface. The top
tmrface will De bevelled l of an inch; the face and top tb be plane surfaces, without
bends, twists, depressions, cups, or other irregularities. The length must not be
leB8 than 4 feet, depth not lell8 than 20 inches and not more than 24 inches, in any
portion of a piece, and thickneB8 5 inches. Each piece must have a bed not leB8 in
area than the dressed portion of the curb, and no exceseive protuberance on the
mdes. .

All curbing shall be set to lines and grades as furnished by the engineer, with clOlle­
fitting joints, in good workmanlike manner. Curbs cut to a radius of 4 feet or with
such radii as the chief engineer may designate shall be set at the comers of the
streets. Unless otherwise designated on plans or onlered by the chief engineer, the
Btandanl granite or bluestone curb shall be set in a depth of not less than 5 inches
of clean sand or fine crushed rock, and backed up with not less than 5 inches of
the same material to within 6 inches of the top of the curb. When directed by the
chief engineer or designated on plans the curbs shall be set on a bed of concrete,
which shall be, after thorough consolidation, 5 inches deep over the bottom of
the trench excavated to the proper depth, and shall be connected with the con­
crete base of the paving adtoining, should such base be concrete. The concrete shall
also be continued up behlDd the curb, within 6 inches of its toy, and shall be
nowhere 1_ than 5 mches in width, regardleB8 of excess of width 0 curbing. The
special granite curb will always be set in concrete, as described above. The work of
setting this curb shall be done by competent stonemasons, and especial care must be
taken to have it securely bedded.

The bidder m1l!lt submit samples of the granite or bluestone he proposes to use;
and all curb used shall be equal in quality to the accepted sample.

91. Resetting old curb.-Where required QY the chief engineer, the old curb now in
place shall be removed, re-dfellied and reset to grade and line acconling to the speci­
fications for laying new curb. Otherwise it shall be realigned and brought to llrade
without removing it from its place. This shall be done by the contractor at his own
expense.

In. Re8tming 8idewalka.-Wherever the sidewalk pavement is disturbed to set, reset,
or straighten curb, it must be replaced by the contractor, at his own expense, in as
llOOd condition as before removal.

93. EJeiBting BtructuTu.-All the ~eral provisions and requirements stated in these
specifications under the heading' Sewerage system," such as maintaining pipes and
underground structures in repair, responsibility for damages of any kind, keeping Biele­
walks and adjacent parallel and CroBB streets open, disinfection, etc., shall be equally
applicable to the work of street paving, except that the length of street occupied by
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the contrsctor for stroot pavin~ may he three.hundred meters. All water, gas, and
other pipe mains and hOI18e connections thereto shall, if necessary, he lowered by
the contractor at his own expense. No paving shall be laid until the backfill over
sewers and drains bas thoroughly settled, and any paving which settles after laying
shall be taken up and relaid by the contractor at his own expense. No pavement
will be considered in good repair and hence accepted at the expiration of the guar­
antee period unless the paving material ill sound and the wearinl{ BUrface of the road­
way is 75 per cent in thickness of the specified depth of the original paving and in a
llIlIooth condition for travel.

94. MelUUTemenU and payments.-Measurements of su~e preparation shall be
by the square meter, and the price bid therefor must mclude all excavation and
embankment, and all labor and materialll required to prepare the subgrade 8CCOnling
to plans and l!peCifications.

Measurement of extra hanl shall be per cubic meter in carts, and per kilometer on
the shortest practicable route to the pomt of dispoeal. The bidder shall state 'l price
per cubic meter per kilometer. .

Measurement of concrete foundation shall be by the cubic meter in place. The
bidder shall state a price per cubic meter, this price to include all labor and materials
required to lay the concrete according to plans and specifications.

Measurement of brick and block and sheet asphalt pavin~ shall be per square
meter. The bidder shall state a price per square meter for bnck paving, for asphait
block paving on sand cU8hion, for asphalt block paving on mortar bed, and for sheet
asphalt paving, which prices Ilhall include all labor and materials necessary for laying
these pavements aceonling to plans and specifications. .

Measurement of curbing shall be per linear meter on the upper outside face, as Bet
complete in place. The bidder shall state separate prices per linear meter for
standanl granite curbi~ on sand and concrete beds; for bluestone curbing on sand
and concrete beds; for 8' x 8" ~ite cnrbing; for resettin~ old curbing on sand and
concrete beds; these prices to mclude all labor and materials required to place the
~bs according to plans and specifications.

PROPOSAL FOR SEWERAGE SYSTEM AND STREET PAVING, CITY OF
HAVANA.

-----,
----, 1901.

To the MAYOR OF HAVANA, Havana, Cuba.
SIR: In acconlance with your advertisement of Febrnary 23, 1901, inviting pro­

posalll for the sewerage system and stn>,et paving, city of Havana., and subject to all
the conditions aDd requirements thereof, and of your specifications, dated Febrnar,Y
23, 1901, copies of both of which are hereto attached, and, so far as they relate to th18
proposal, are made a part of it, we (or) I propose to furnish all labor, material, and
appliances required by the specificatiolls" to perform the work indicated therein, and
to maintain said work in repair as specined for the unit prices given below.

The total amount of this, our bid, computed from such unit prices, with the
approximate quantities named in the specifications herewith,is--(J-­
--) U. S. currency.

SEWERAGE SYSTEM.

Eaot Wie marginal ""litem.
BECl'ION 1.

For the oonlltrUction of all Mnch sewer the sum of---- (
For the cOIUltrnction of all1o-Inch IlCw~r th" sum of---- (
For the con8tructlon of all 12-1nch sewer the sum of---­
For the eonstruetlon of all 43-lnch sewer the 8um of---­
For the con8tructlon of all M-Inch 8Cw~r the Hum of---­
For the construction of all 18·ln"h drain the Bum of---­
For the eonstruction of all ID-iuch drain the sum of---­
For the construction of all 24-1nch drain the sum of---­
For the construction of all 28-lneh drain the BUm of---­
For the oon8trnetlon of all 3'l-lneh drain the 8um of ---­
For the con8tructlon of all 34-1nch drain the 811m of---­
For the cOIUllruction of all 3&-lnch drain the BUm of---­
For the conetruction of all 88-lncb drain the sum of----

per linear meter.
per linear meter.
per linear me~r.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
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lfJICTIOIf Z.
For the collBtrUctIon of all lI-lnch sewer the sum of----l
For the coIlBtrUction of all to-Inch sewer the IIIUD of---­
For the coDBtrnction of allI2-lnch sewer the sum of---­
For the coIlBtrUct1on of all Ill-Inch sewer the sum of---­
For the construcUon o! all 2O-Inch sewer the IIUDl of---­
For the coDBtrnetion..of all 24-lnch sewer the sum of---­
For the coDBtrncdon of alll2-Inch drain the 80m of---­
For the coDBtrnct1on of all Ill-Inch drain the mID of---­
For the roDBtrnctton of all 2O-inch drain the sum of---­
For the coDBtrnctlon of all 24-lnch drain the sum of---­
For the coDBtrnctton of all 26-lnch drain the sum of---­
For the coDBtrnction of all ~Inch drain the IIU!D of---­
For the constrnction of all 36-Inch drain the 80m of---­
For the constrnction of all 4O-Inch drain the 80m of---­
For the ronstrnct1on of all 44-inch drain the sum of---­
For the COD8&lUcUon of all 600inch drain the mID of -----

8acnOlf3.
For the constrnction of all Mnch sewer the sum of---­
For the constrnction of allIG-lnch sewer the sum of ---­
For the oonstrnct1on of all12-Inch sewer the sum of---­
For the coIlJltruction of all ll>-lnch sewer the sum 01---­
For the construction of all12-inch drain the sum of---­
For the construction of all 15-lnch drain the sum of---­
For the construction of all IS-Inch drain the sum 01---­
For the constrnction of all 2O-inch drain the sum 01---­
For the construction of all 24-lnch drain the sum of---­
For the construction of all 26-Inch drain the sum of---­
For the coDBtrnction of all 2S-iDCh drain the sum of----

8acnON 4. .
For the COIIItrtICt1on of all S-Inch sewer the sum of ---­
Por the construction of alllG-ineh sewer the Il11Ul 01 ---­
For the construction of all12-lnch sewer the sum of ---­
For the construction of all16-lnch &ewer the mID 01 ---­
For the construction of allI2-ineh drain the sum 01 ----­
Por the coIlJltruction of allIl">-lnch drain the sum 01 ---­
Por the construction of all IS-Inch drain the sum of ---­
For the construction of all 2O-Inch drain the sum of ---­
For the constrnctlon of all 24-lnch drain the sum of ---­
For the construction of all 26-inch drain the sum of ---­
For the construction of all 3O-Inch drain the mID of ---­
For the CODlItruction of all 36-inch drain the sum of ---­
For the construction of all 36-lnch drain the sum of ---­
For the eonstrw:t.1on of all 42-lnch drain the sum of ----.

Ea3t Iide mar¢nal "1I1Jtem.
8ECT10lf r.-

For the ooDBtrnctlon of all S-Inch sewer the sum of ---­
For the construction of aIIIG-lnch sewer the sum of ---­
For the construction of all 12-lnch sewer the sum of ---­
For the construction of all ll">-Inch sewer the sum of ---­
For the coIlJltruction of all Ill-Inch sewer the sum of ---­
For the construction of all 2O-Inch sewer the mID of ---­
For the construction of all12·lnch drain the sum of ---­
For the construction of allll">-Inch drain the sum 01 ---­
Por the coIlJltruction of allIS-inch drain the sum of ---­
Por the construction of all 2O-Inch drain the sum of ---­
For the construction of all 24-lnch drain the sum of ---­
For the construction of all 2S-lnch drain the sum of ---­
For the construction of all S2-inch drain the sum of ---­
For the construction of all 42-lnch drain the sum of ---­
For the conatruct1on of all 44-lnch drain the sum of ----

8acnON 6.
For the constrnction of all Mnch sewer the sum of---­
Por the construction of aIIIG-lnch sewer the sum of---­
For the construction of all12-lnch sewer the sum of---­
For the construction of all 15-lnch sewer the sum of---­
For thc construction of all 2S-lnch sewer the sum of--~
For the ooIlJltruction of all 32·lnch sewer the sum of---­
For the construction of all S4-lnch sewer the sum of---­
For thc construction of allI2-ineh drain the sum of---­
For the constrnction of aUIl">-lnch drain the sum of---­
For the constructIon of all IS-Inch drain the sum of---­
For the construction of all 2O-Inch drain the sum of---­
For the construction 01 sll24-inch drain the sum or---­
For the construction of all 26-lnch drain the sum of---­
For the constrnction of all 2S-lnch drain the sum of---­
Por the construction of all 3O-Inch drain the sum or---­
For the construction of all 54·lncb drain the sum of---­
For the constrnet1on of all 36-lnch draIn the sum of---­
For the construction of all 36-lnch drain the sum of---­
Por the construction of all 4O-Ineh drain the mm of----

. For the construction of all 42-lnch drain the sum 01---­
For the construction of all fi6.lneh drain the sum of----

per lInar mew.
per lInar meter.
per linear meter.
per linear meier.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear mew.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.

\

per linear mew.
per linear meter.
per linear meier.
per linear meter.
per linear meier.
per linear meter.
per linear meter.
per linear meter.
per linear meter.

) per linear meter.
) per linear meter.

per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.

) per linear meter.
) per linear meter.

per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.

per linear meier.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meier.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.

lper linear meter•
per linear meter.
per linear meter.
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per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per IInt>ar meter.
per lInt>ar meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per lInMr meter.
per linear meter.
per linear meter.
per linear meter.
per linear mewr.
per linear met"r.
per linear meter.

per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meier.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear mel.t.r.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.

per linear meter.
per linear meter.
per linear meter.
per linear melcr.
per linear meter.
per linear meter.
per linear meter.
per linear metcr.
per linear meter.
per linear meter.
per linear meier.
pcr linear meter.

I
per linear meier.
per linear meter.
per linear meter.
per linear meter.
per linear meter.

!
per linear meter.
per linear meler.
per linear meter.
per linear meter.

!
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear mpter.

) per linear meter.
) per linear meter.

!
per linear meter.
per linear meter.
per linear meter.
per Unear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
pcr linear meter.

BBCTION 7.
For the coD8t1'l1ct1on of all Mnch sewer the lIllD1 of ---- f
For the construction of all 12-lnch sewer the Bum of ---­
For the construction of allll8-inch sewer the lIllD1 of ---­
For the construction of all 4O-Inch sewer the lIllD1 of ---­
For the construction of all 44-lnch sewer the mm of ----!
For the construction of all 46-lnch IOewer the mm of ---­
For the conBtruction of al112-lnch dnLIn the Bum of ---­
For the construction of al115-lnch drain the Bum of ---- (
For the construction of al118-lnch dnLIn the sum of ---- (
For the coll8trucU6n of all 2O-Inch drain the Bum of ---- \
For the coll8tructlon of all 24-lnch drain the Rum of ---- \
For the construction of all 28-inch drain the Rum of ---- (
For the construction of all 9l}-lnch drain thc Rum of ---- (
For the construction of all 82·lnch drain the lIllD1 of ---- (
For the construction of all S6-inch drain the RUm 01 ---- (
For the construction of all 5O-Inch drain the Rum of ---- (
For the construction of al156-lnch drain the RUm of ---- (
For the construction of all M-Inch drain the Rum of ---- (
For the conRtruction of all 6'l-lnch drain the sum of ----!
For the coll8tructlon of all 64-lneh drain the Rum of ---­
For the construction of all 6tl-lnch drain the lIllD1 of ----

Norl1l dde marginal syHlro••
BIlCTION 1.

For the construction 01 all 8-lnch llewer the mm of----I
For the construction of all 1O-lnch sewer the sum of---­
For the construction of all 12-lnch sewer the sum of ---- (
For the coll8tructlon of all 15-lnch BCwer thc sum of---- (
For the construction of all 82-lneh sewer the Rum of ----!
For the construction of all 64-lnch ""wer the Rum of---­
For the constnlCtion of all 114-lnch ""wer the sum of ---­
For the conBtruction of all 12-lnch drain the Bum of---­
For the conBtruction of all 15-lnch drain the Rum of---­
For the construction of all 18-lnch drain the BUIll of ---­
For the conBtruction of all 2O-Inch drain the "um of ---­
For the cOllRtruction of all 24-lneh drain th" sum of---­
For the constnlctlon of all 26-lnch draln the sum of---­
For the conBtruction of all 28-lnch drain the Bum of ----­
For the coll8tructlon of all 82-lnch drain thc sum of ---­
For the construction of all 88-inch drain thc sum of---­
For the construction of all 4(}-lnch drain the sum of ---_ (
For the construction of all 5O-Inch drain the sum of---- ~
For the construction of all M-Inch drain the sum of ---­
For the construction of all 56-lnch drain the sum of---­
For the coll8truetion of all 6O-inch drain the BUIll of----

NQf'f1I Bide marginal sylllc7II.
SIlCTION 2.

For the construction of all 8-lnch sewer the sum of ---­
For the construetion of all1(}-lnch Bewer the sum of ---_
For the coll8truction of all 12-lnch IlCwer the BUIll of ---­
For the construction of al115-lnch Bewer the RUm of ----
For the construction of allll2-lnch IlCwer the Bum of _
For the constnlctlon of all 12-lnch drain the Rum of - _
For the construction of alll5-lnch drain the Rum of - _
For the construction of all 18-inch draln the sum of --__
For the coll8tructlon of all 2(}-lnch draln the Bum of --__
For the construction of all 24-lnch drain the Rum of --__
For the construction of all 26-lnch drain the sum of - _
For the construction of all 28-lnch drain the sum of -_-_
For the construction of all 82-inch draln the sum of -_-_
For the COll8tnlction of all S4-lnch drain the sum of --__
For the construction of all 36-lnch drain the sum of --__!
For the construction of all 88-lnch drain the sum of --__
For the construction of all «-Inch drain the sum of ---_
For the construction of all 46-lnch draln the sum of---_
For the consrrnction of all 5O-Inch drain the sum of - _
For the consmlctlon of all 56-inch drain the sum of-- __!
For the construetion of all 62-lneh drain the BUIll of--__
For the constnlctlon of all f,6-lneh drain thc BUIll of--__
For the conBtnlCtion of all 6I\-inch drain the RUm of - _
For the construction of all 78-lnch drain the sum of---_

~orlhBide marginal 8111l1em.
SECTION 3.

For the construction of all 8-lnch sewer the sum of - !
For the coW<truetion of all l(}-lnch sewer the Bum of - _
For the construction of all 12-lnch sewer the Bum of _
For the construction of all 8O-Inch Ilewer the lIllD1 of-- __
For the construction of al182-lnch sewer the RUm of _
For the construetlon of all 15-lnch drain the sum of--__
For the conBtruction of all 18-lnch drain the 811m of - _
For the COll8truction of all 2O-Inch drain the Bum of--__
For the construction of all 24-lnch drain the sum of --__
For the construction of all 26-lnch drain the sum of - _
For the constructIon of all 3(}-lnch draln the 811m of - _
For the co\llltruction of al182-lnch draln the Bum of--__
For the conRtnlction of all 4(}-lnch draln the 811m of---_
For the construction of all 42·lnch draln the sum of _
For the construction of ul1 5O-Inch drain the sum of _
For the construction of all 52·lnch drain the Bum of _
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8.cTIolI' 4.
For the coIllltrllctlon of all Mnch sewer the IRlJD of ---- (
For the coDBtnlctton of alll().lneh IlCwer the omm of ---- (
For the CIOD8trUCtion of allI2-lnch IlCwer the IRlJD of ---­
For the coDBtrnction of all Io-Inch IlCwer the IUlD of ---­
For the llODlItructIon of all 8().lnch IlCwer the sum of ---­
Por the coDBtrncUon of all 12-lnch dram the sum of ---­
For the coDBtrnctton of all Io-Inch draln the sum of ---­
For the coDBtrnction of all Ill-Inch drain the sum of ---­
For the coDBtrnction of all 2O-Inch draln the IIUlII of ---­
For the COI1lItrt1ction of all 24-lnch drain the BUm of ---­
For the CODlItrDction of all 26-lnch drain the IIUlII of ---­
For the coDBtrnction of all 26-lnch dmln the IlUm of ---­
For the coll.lltructlon of all ID-Inch drain the IlUm of ---­
For the coDBtrnction of all 84-fnch drain the sum of ----I
For the construction of all 3&-lnch drnln the IlUm of ---­
For the construction of all 4O-inch drain thc BUm of ----

~g~ tl::. :=~~~g~ ~1 :n ::~~g ~::~ i~::: ~~ ====
For the conatrucUon of all 48-lnch drain the sum of ----

NortA fide fll4Tginal "lI*"'.
8.cTIolI' 6.

For the cotI8trI1ction of all Mnch oewer the IIUlII of ----(
For the conatrucUon of allI().lnch sewer the IIUlII of ---- (
For thA colUltrnction of allI2-lnch IlCwer the llUUl of ---- (
For the construction of all Io-Inch IlCwer the IIUlII of ----l
For the conatructlon of all Ill-Inch IlCwcr the BUm of ---­
I"or the coDlltrnction of all '7S-lnch IlCwer the sum of ---­
I"or the construction of all I2-lnch drain the sum of --._­
For the construction of all Io-Inch drain the sum of ---­
For the colllltrUctlon of all Ill-Inch drain the BUm of ---­
For the colllltrUction of all 2O-Inch drain the BUm of ---­
For the oonstruction of all 24-lnch draln the IIUlII of ---­
For the colllltrUction of all 26-lnch draln the BUm of ---­
I"or the construction of all 3O-Inch draln the !IUUl of ---­
For the colUltrnctlon of all S2-lnch drain the sum of ---­
For the coll.lltmction of all 84-lnch draln the sum of ---­
For the colUltrnction of all 3&-lnch drain the sum 01 ---­
For the conatmctlon of all 42-lnch drain the sum of ---- (
For the conatmctlon of all «·Inch draln the sum of ---- (
For the oonatmctlon of all M-Inch drain the sum of ---- (
For the construction of all 68-lnch drain the IlUm of ---- (
For the coDBtnlction of all 6().lnch draln the sum of -- -- (

per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per IIn r meter.
per IIn r meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.

per linear meter.
per linear meter
per linear metl'r.
per linear meter.
per linear meter.
per linear meter.
per linear melt·r.
per linear met..r.
per IIn....r meter.
per linear meter.
per linear meIer.
per IIn..ar meter.
per linear meter.
per linear m..t..r.

\

per linear m..ter.
per linear meter.
per linear meter.
per linear m..ter.
per linear meIer.

) per linear m..ter.
) per linear meter.

8ECnOl< 6.
For the ooD8trUction of all S-Inch lIllwer the sum of---- ~ per linear meter.
For the ooDBtrnction of alllO·lnch IlCwer the sum of---- per linear m..ter.
For the conatructlon of allI2-lnch lIllwer the I!Um of---- per linear meter.
For the colUltrnction of all1l>-Inch sewer the sum of---- ( per linear meIer.
For the conatruction of allM·lnch IlCwer the I!Um of---- ( per linear meIer.
For the conatrnction of all 2O-Inch sewer the I!Um of ---- ( per linear mell'r.
For the colUltrnction of all 66-lnch sewer the sum of---- ( ) per linear meter.
For the conatructlon of alll\ll-inch IlCwer the sum of---- ( ) per linear ml·t..r.
For the colUltrnction of all 7O-Inch sewer tnnnel the .UII1 of ---- ( ) per lin..ar mell'r.
For the eolUltrnction of all 74-lnch sewer the sum of ---- ( ) per linear m..ter.
For the construction of allI2-lnch drain the sum of ---- ( Iper linear ml'ler.
I"or the construction of all Io-Ineh draln the sum of---- per linear mell'r.
For the coll.lltmctlon of all IS-Ineh dnlln the sum of---- per IIm'llr meier.
For the conotrnctlon of all 2O-Inch drain the sum of----1 IperJlnear metl'r.
Por the conatmction of all 24-lnch drain the sum of ---- per linear meter.
For the coDBtnlction of all 26-lnch draln thc sum of---- ( per linear mell'r.
For the conatruction of all2ll-lnch drain the sum of-- --1 1per linear ml'ler.
For the construction of all 3O-Inch drain the!lUUl of---- per linear meter.
For the construction of all 82-lneh drain thc sum of----1 per linear nwter.
I"or the construction of all S&-Ineh drain the sum of---- per lIuear meter.
For the coDBtnlction of all 42-lnch drain the I!Um of---- ( per linear meter.
For the coDStruetlon of all 48-lnch draln the sum of ---- ( per linear meter.

8JlcTI0JII L
For the llOD8trtlction of all Mnch sewer the IIUDl of ---- (
For the conatruction of allI()'lnch IlCwer the IIUlII of---- (
I"or the CODBtrncti\ln of alll2-lnch IlCwer the sum of---- (
For the oonatructlon of allIS-inch IlCwer the IIUlII of ---- (
For the colUltrnction of all 2O-Inch sewer the IIUlII of ---- (
For the colUltrnction of all 24-lnch IlCwer the IIUlII of---- (
For the colUltrnetion of allI6-Inch drain the sum of---- (
For the COI1lItrt1ctlon of all Ill-Inch drain the I!Um of---- (
For the conatructlon of all 2O-Inch drain thc sl1m of ---- (
I"or the COIl8lrUction of all 24-lnch draln the sum of---- (
For the construction of all 26-lnch drain the sum of----1
For the colllltnKltion of all 2ll-lnch drain the sum of----

) per linear metcr.
) per linear metl'r.
) per Unear metl'r.
) per linear meter.
) per linear met"r.
) per linear meter.

!per linear metl'r.
per linear meter.
per linear meh'r.

) per linear metl'r.

l per linear met~r.
per linear meter.
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SIlCTION 2.
For the comtrnctlon of all S-Inch IIewer the sum of---- (
For the comrtruction of all Io-inch IIewer the sum of---- (
For the colllltruction of all M-Inch sewer the sum of---- (
For the colllltruction of allI2-lnch drain the mm of---- (
For the construction of ail ll'>-Inch drain the sum of---- (
For the construction of all IS-Inch drain the sum of ---- (
For the conmuctlon of all 2O-Inch drain the sum of---- (
For the construction of all 24-lnch drain the sum of---- (
For the construction of all 26-lnch drain the sum of---- (
For the construction of all 28-lnch drain the sum of---- (

Sotllh Bide high-kl",l It/IoIen,.
SECI'ION S.

For the construction of all S-inch sewer the sum of ---- (
For the construction of all lo-Inch sewer the sum of ---- (
For the construction of all ll'>-Inch sewer the sum of---- (
For the construction of all 2O-Inch sewer the sum of---- (
For the construction of all 24-lnch ~ewer the sum of ---- (
For the construction of all M-inch ""wer the sum of ---- (
For the construction of all llO-lnch sewer the sum of ---- (
For the construetlon of all 70-inch tunnel the sum of ---- (
For the colll<truction of all 70-Inch sewer the 8um of---- (
For the construction of all 74-lnch sewer the Bum of ---- (
For thc construction of all l2-lnch drain the sum of -- -,-- (
For the construction of all la-Inch drain the sum of---- (
For the construction of alllB-lnch drain the sum of ---- I
For the construction of all 2O-Inch drain the sum of---- t,
For the construction of all 24-lneh drain the sum of ---- (
For the construction of all 2S-lneh drain the slim of ---- t
For the construction of all 8O-inch drain the sum of---- (
For the construction of all 3\!-inch drain the SUIll of ---- (
For the construction of all S4-lnch drain the sum of---- (
For the conslructlon of all 42-lnch drain the 8um of---- (
For the construction of all 44-lnch drain the mm of---- (

North mataiUTo It/Illlenl.
SECTION 1.

For the comtrnctlon of all S-Inch sewer the sum of---- (
For the construction of alllo-inch sewer Ihe sum of ---- (
For the construction of all 12-lnch Bewer the sum of---- (
For the construction of all 2O-Inch sewer the sum of ---- (
For the construction of all 24-lnch sewer the sum of---- (
For the construction of "ll 26-lnch sewer the SlIm of---- (
For the construction of all 12-lnch drain the sum of -- -- (
For the construction of all 1f>.lnch drain the sum of---- (
}<"or the construction of allIS-Inch drain the sum of---- I
For the l'Oustruction of all 2O-Ineh drain the sum of---- (
For the construction of all 24-lnch drain the sum of ---- (
For the construction of all 2S-lnch drain the sum of---- (
For the construction of all 8O-Inch drain the sum of ---- (
For the construction of all 50-Inch drain the Bum of ---- (
For the construction of aU 52-Inch drain the sum of---- (

North matadero It/Ist;"".
3EC1'ION 2-

For the construction of all S-Inch sewer the sum of----!
For the eOlll!tructlon of aUlo-lnel:. sewer the sum of---­
For the construction of aU12-lnch sewer the sum of ---­
For the construction of all 1f>.lnch sewer the 8um of ---­
For the construction of all 24-lnch sewer the sum of ---- (
For the construction of all 26-lnch sewer the sum of ---- (
For the construction of all l2-lnch drain the sum of ---- ~'
For the construction of allll'>-inch drain the sum of---­
For the construction of allIS-Inch drain the sum of ---­
For the construction of all 2O-inch drain the 8um of----I
For the construction of all 24-lnch drain the sum of---­
For the construction of 1111 2S-lnch drain the sum of ---­
For the construction of all 3\!-lnch drain the sum of ---­
For the construction of all 36-lnch drain the sum of---­
For the constnlctlon of all 3I!-lnch drain the sum of---- (
For the construction of all 40-lnch drain the sum of ---- (
For the '''lIIstructlon of all OO-inch drain the sum of ---- (
For the construction of all f>8-lnch drain the sum of---- (
For the construction of all 72-lnch drain the SlIm of---- (
For the construction of all 8O-Inch drain the Hum of----1
For the construction of all 3\!-lneh drain the sum of ---­
For the construction of all 84-lnch drain the sum of----

per linear meter.
per linear meter.
per linear meter.­
per linear meter.
per linear meter.
per linear meter.
per linear meter_
per linear meter_

) per linear meter.
) per linear meter.

I
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter..
per linear meter.
per linear meter.
per linear meter.

) per linear meter.
per linear meter.
per linear mel~r.
per linear met~r.
per linear meter.
per linear meter.
per linear meter.

per linear meter_
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear met..r.
per linear meter.
per linear meter.
per linear metcr.
per linear meter.

1
per linear meter.
per linear meter.
per linear meter.
per linear meter.

per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear mel..r.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear m~ter.

per linear meler.
per IInellr meter.
per IInellr meter.
per linear meter.
per linear meter.
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s.cnOlf S.
Por the comtructlon of all ll-inch llewer the BUm of---- ~
Por the con8trUctlon of alilo-inch llewer the IUDl of---­
For the coDlltructlon of all12-Inch I18wer the BUm oC---­
For the coDlltrUction of all 26-inch llewer the BUm of---­
For the oonstrnctlon of all 2ll-lnch llewer, the IlUID of---­
For the oonstrnction of allllO-inch I18wer, the 8um oC---­
For the oonstrnction oC all 34-inch sewer, the 8llm of ---­
For the construction oC all 12-lnch drain, the Bum oC -----­
For the oonstrnction of all If>-1nch drain. the BUm oC---­
For the oonstrnct1on of allI8-lnch drain, the Bum oC---­
For the construction of all 2O-Inch drain, the BUm oC---­
For the construction of &11 2"inch drain, the sum of ---­
For the construction of all 26-lnch drain, the sum oC---­
For the construetlon of all 28-lnch drain, the Bum oC---­
For the construetion oC all 82-lneh drain, the Bum oC----l
For the construetion of all S8-ineh drain, the sum of---­
For the construetlon of all 4O-Ineh drain, the 8um of ---­
For the construetlon of all 42-ineh drain. the sum oC---- (
For the constrnction of allliO-inch drain, the sum oC---- (

~
per lin... meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.

per linear meter.
per linear meter.
per linear meter.
per Ilnear meter.
per Ilnear meter.
per Ilnear meter.
per Ilnear meter.
per linear meter.

1
per linear meter.
per Ilnear meter.
per Ilnear meter.
per Ilneor meter.
) per linear meter.

1
per linear meter.
per linear meter.
per linear meter.

Jlatadero droinage '1111m1.

For the constructfon of all 2'-inch drain, the sum of---- <"
For the construction of all 82-inch drain. the sum oC-- --- (
For the construetion of all 34-ineh drain, the sum of---- (
For the construction of all 42-lnch drain. the Bum oC---- (
For the construction of all 4&-lnch drain, the mm oC---- (
For the construction of all -i8-lnch drain, the sum oC---- (
For the construction of all 5O-Inch drain, the BUm oC----!
For the construction oC all M-Inch drain. the sum oC----
For the COD8truction oC all 68-lnch drain, the sum oC----
For the construetlon of all 7o-Ineh drain. the 811m oC----
For the construction oC all 82-lneh drain. the BUm oC----
For the construetlon of all 84-lneh drain, the sum of----
For the construetion oC all Uo-Ineh drain. the rum oC---- (
For the construetlon of all III by 10 Coot drain, the 8um of----!
For the construetlon of all 18 by iii Coot drain. the sum of---­
For the constrnction of &1120 by iii foot drain, the 8um of----

Small Jla1adero "1I1ImI.
8ECT10N 1.

For the conlltrUction of all 8·lnch llewer, the sum of---- (
For the. coDBtruction of alllo-ineh sewer, the sum of ----!
For the coDBtructlon of all 12 inch sewer, the sum of---­
For the cODBtruction of allI~lnchaewer, the sum of ---­
Por the coDBtructlon of all 8"2-lnch IlCwer, the .um of---­
For the coll8tlUction of &11 8ll-lnch sewer, the 8um of----

) per linear meter.

!
per linear meter.
per Ilnear meter.
per linear meter.
per linear meter.
per linear meter.

) per linear meter.

I
per linear meter.
per linear meter.
per Ilnear meter.
per linear meter.
per linear meter.
per linear meter.

8ECT10N 2­
For the coll!ltrDctlon of all 8-lnch sewer. the BUm of---- (
For the COD!rtruction of alllo-inch 8Cwer, the Bum of ---- (
For the coDBtructlon of all I~lnch IlCwer, the sum oC---- (
For the con8tl'Uction oC allI8-lnch IlCwer, the sum oC----i
For the cODBtruction of all 2O-Inch IlCwer, the sum oC----
For the con.tructlon of all 24-inch IIewer. the mm of----
Por the construction of all 26-inch aewer, the sum oC----

Ja1Ul del JlORIt: "118ten••

For the construction oC all 8-1nch '!ewer, the sum of---- (
For the construction of allio-inch aewer, the mm oC----!
For the construction of all 12-lnch IlCwer, the sum oC---­
For the coDBtructlon of alll~lnch aewer, the sum oC---­
For the con8troctlon oC all 2'-lnch IlCwer. the sum of---- (
For the constroctlon of all 26-lnch sewer, the sum of ---- t
For the construction of all 34-fnct. IlCwer, the sum of---­
For the conlltJUction of all 88-inch IlCwer. the 8UlD of----

8J1lCT10N 1.
For the COD8tructlon oC all 8-lneh IlCwer, the sum oC ---- (
For the construction of all fJO-lnch IlCwer, the sum oC---- (
For the coDBtruetlon of all ffl·lnch sewer, the 8um of---- (

8scnm.2­
For thc coIllltruction of all 8-lneh IlCwer, the BUm of ---- (
For the colllltMlction of all Io-Inch aewer. the mm of---- (
For the coll8tMlction of all 28-lnch IlCwer, the 8um oC ---- (
For the coDBtMlction oC all ffl-Inch 8Cwer, the sum of---- (
For the coDlltMlction of all M-Inch IlCwer, the 8um of---- (
Por the coDBtruction of all 52-Inch sewer, the sum oC---- (

) per linear meter.
) per linear meter.
) per linear meter.
) per linear meter.
) per linear mek'r.

Iper linear meter.
per linear meter.
per linear meter.

) per linear meter.
) per linear meter.
) per linear meter.

) per linear meter.
) per linear meter.

1
per linear meter.
per linear meter.
per linear meter.
per linear meter.
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SBCTION 3.
For the conBtn1ctlon of all 80Inch IICwer, the sum of ---- (
For the construction of alllG-lnch IICwer, the sum of----!
For th" ronstructlon of all 12-lnch Rewer, the sum of---­
For the construction of a1115-lnch Rewer, the 8um of---­
For the construction of all lS-lnch Rewer, the sum of----

SECTION ••
For the construction of all Mnch IICwer, the sum of---- (
For the construction of all IG-Inch Rewer, the RUm of---- l'
For the construction of a1112-lnch IICwer, the sum of---­
For the construction of a111l).lnch Rewer, the sum of----

SBCTION 6.
For the conBtn1ctlon of all 80Inch sewer, the sum of---- (
For the construction of a111G-lnch sewer, the sum of ---- (
For the constrnctlon of a1112-lnch IlCwer, the sum of ---- (
For thc construction of a1115-lnch sewer, the sum of ----1
For the coll8tructlon of a1118-lnch IlCwer, the 8um of ---­
For the ooD8truction of IlII 2G-lnch Rewer, the sumof----

Vedado 'lI.um.
SECTION 1.

1'0r the constructlon of all 80Inch sewer, the sum of ---- (
For the construction of all IG-Inch Rewer, the sum of ---- (
For the construction of all 12-lncl1 IlCwer, the 8um of ----1
For the ronstructlon of all If>-Inch sewer, the sum of ---­
For the construction of all IK-inch sewer, the sum of ---­
For the construction of all 2G-inch sewer, the sum of ----I
For the construction of all 26-inch Hewer, the sum of ---­
For the constmctlon of all 28-lnch sewer, the sum of ---­
For the constmctlon of all 44-lnch IlCwer, the 8um of ---­
For the constmctlon of a11I>l-lnch IlCwer, the sum of---­
For the construction of a11li6-lnch &ewer, the sum of----

Vedado 'lIlltem.

) per linear meter.

!
per IIDear meter.
per linear meter.
per linear meter.
polr linear meter.

) per linear meter.
) per linear meter.
) per linear meter.
) per linear meter.

) per linear meter.

lper linear meter.
per linear meter.
per linear meter.

) per linear meter.
) per linear meter.

) per Unear meter.

I
per linear meter.
per linear meter.
per linear meter.
per linear meter.

lper linear meter.
per linear meter.
per linear meter.

\

per linear meter.
per linear meter.
per linear meter.

SECTION 2.
For the corBtn1ctlon of all 80Ineh sewer, the sum of---- !per linear meter.
For the cOll8tructlon of all IG-Inch sewer, the sum of---- per linear meter.
For the construction of all 12-lnch Rewer, the sum of---- per linear meter.
For the "onstrn"tlon of 8111r;.lnch sewer, the sum of---- per linear meter.
For the construetlon of all 18-lnch sewer, the sum of---- per linear meter.
For the constructlou of all 2G-Inch sewer, the sum of ---- ) per linear meter.
For the construction of all 26-hwh sewer, the sum of ---- ) per linear meter.
For thc "on.tructlon 01 all 2l!-lnch sew..r, the sum of ---- ) per linear m..ter.
For the "onstructlon of all ;l2-lneh sewer, the sum of---- ( ) per IIllear meter.
For tho constru"tlon of all 36-ln"h sew..r the sum of---- ( ) per linear meter.
For the construction of all man hoi ... of the llrst c1ll. , the sum of ---- ( ) each.
For the construction of all manholes of the second cl , the sum of ---- ( ) each.
For the (",n.tmctlon of all manholes 01 the thIrd 011\88, th.. 8um of---- ( ) each,
For the ..onslmctlon 01 all manholcs of the wurth cll\lVl, the 8um of---- ( ) each.
For the construction 011\11 manholes of the llfth c1lUlR, the sum of---- ( ) psch.
For the construction of all manholes of the sixth cl...., the 8um of ---- ( ) each.
For the construction of all No.1 receiving Inlets, the sum of---- ( ) each.
For the constrnctlon of all No.2 receiving Inlets, the sum of---- ( ) each.
For all C.Illlt Iron In drain outfa11s, the sum of ---- ( ) per ton of 2,000 pound!!.
For the ('onstructlon of all 6-lnoh vltrUled-plpe honse connections for sewers, the sum of ---
-- ( ) per linear meter.

For the construction of all 6-lnch cast-lron-plpe honse connections for sewers, the sum of ---
-- ( ) per linear meter.

For the conHtruction of IlII 6-lnch ventilator pipes, the sum 01---- ( ) per Iin-.
metcr,

For the constmctlon of &11 6-lnch honse connections for draIns, the sum of---- (
per linear meter.

For the constnlctlon of a111G-lnch Inlet connections to drains, the sum of---- ( ) per
linear meter.

For the construction of all 36-lnch force main, the 9um of---- ( Iper linear meter.
For the (Oonstruetlon of all 2G-lnch force main, the "nm 01 ,---- ( per linear meter.
For thc furnlHhln/{ and placln/{ of all 36-lnch va.lves, the sum of---- ) each.
For the furnishing and placln/{ of all 2G-lnch valves, the sum of ---- ) cach.
For the colUltruction of the siphon on Infanta street at Vlllarin bridge, the sum of-----

( ).
For the constru"tlon of the siphon on Concha. street, the sum of ---- ( ).
For the construction 01 the siphon acl'Oll8 Ma.tadcro Creek near Cristina Bridge, the sum of ---
--( I.

For the eonstnlctlon of the South Sidc pumping station, the 8um of ---- ( ).
For the construction of the Vedado pumping station the sum of ---- ( I.
For the construction of the Vedado subllft corner Fifth and B 9treetB, the sum 01----

( I·
For the construction of the Vedado suhllft corner Seventh and Sixteenth streets, the sum of
----( I.

For the constmctlon, ma.lntenance, and operatlon of the sand catcher, IICttllng basins, temporary
pumping ""'tion, and outfall at La Punta, the sum of ---- ( ).

For the constru(Otion of the slphon acl'Oll8 thc harbor at La Punta, the 8UID of ---- (
per linear meter.
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) per linear

).
) per llnear

) per linear

J"tdado~t1nued.
8Jlcnoll 2-Contlnued.

For the construction of EI Morro rumplng Iltatlon, the 80m of ---- (
For the construction of all 7·foo tunnel in outfalla, the sum of---- (

meter.
For the construction of all 7-foot sewer In outfall, the sum of -- -- (

meter.
For the construction of the ouUa.)) we)), the BUm of---- ( ).
For the construction of the oIfBhore outfall sewer, the IRlJ!l of -- -- (

meter.
For aU extra earth excavation, the BUm of ---- ( ) per cubic meter.
For all extra rock excavation, the BUm of---- ( ) per cubic meter.
For all ext.... rubbleswne IIUl8OIlry, the Bum of---- ( ) per cubic meter.
For all exua ~nd·cJ_concrete muonry, the BUm of---- ( ) per cubic meter.
For all exira hanl, the BUm of---- ( ) per cuble meter 1 kilometer.
For all excavation of depollita from old IICwera, the I<l1lD of---- ( ) per cubl.. meter.
For all exira hanlof material excavated from old IICWera, the sum of---- ( ) per

cubic meter 1 kilometer.
For all Umber In foundation, the BUm of---- ( ) per 1,000 feet B. M.
For the fnrnlshing and driv1DK of a)) plies, the sum of---- ( ) per lin..... meter.
For all aheathl~gleft In trencli, the sum of---- ( ) per 1,000 feet B. M. .
For all aheet pWng left in place, the sum of----- ( ) per 1,000 feet B. M.

Slred paI!Ing.

For preparing subgr!lde, the BUm of---- ( ) per 8Qn&re meter.
For exira hanl, the sum of---- ( ) per cubic meter one kllomt'tcr.
Por concrete In foundation the BUm of---- ( ) per cubic meter.
For brick pavement, Includlng!llUld cushion, the BUm of---- ( ) per "'luare meter.
Por block asphalt pavement on IIand cuahlon, Including cuMlion, the sum of ---- ( )

per 8Qure meter.
For block asphalt pavement ou mortar bed, including bed, thc sum of ---- ( ) per

square meter.
For :'=balt pavement. the oQ]lJ1 of---- ( ) per square meter.
For granite curbing on I&Dd bed, including bed, the sum of ---- ( ) per

linear meter.
For Iltandard granite curbing on concrete bed, Including bed, the sum of ---- (

per llnear meter.
For blne8COne curbing on and bed, including bed, the BUm of ---- ( ) per linear

meter.
For bln_ne curbing on concrete bed, Including bed, the sum of ---- ( ) per linear

meter.
For special 8" x W' granite curbing, including bed, the sum of ---- ( ) per linear

meter.
For c1rcnlar Btandlng granite curbing on lland bed,lncludlng bed, the sum of---- ( )

per llnear meter.
For circular III&Ddard granite curbing on concrete bed, Including bed, the sum of ----

( ) per llnear meter.
For c1rcUJ&r Iltandard bluestone curbing on and bed, Including bed, the sum of ----

( ) per J1near meter.
For cIrcnlar 81&ndard blu_ne curbing on concrete bed, Including bed, the sum of----

( ) per linear meter.
For circular special 8" x 8" granite curbing, Including bed, the sum of ---- ( ) per

J1near meter.
For resetting old curbing on I&Dd bed, Including bed, the BUm of---- ( ) per linear

meler.
For reMrtting old curbing on concrete bed, inclnding bed, the sum of ---- ( ) per

J1near meter.
We (or) I make this propoeal with a fuJI knowledge of the kind, quantity, and quality of the artl­

dee requlred, and If It ill accepted will, after receiving wrltlen notice of ouch acceptance, enter Into
contract within the time designated in the speciJ!catiODB, with good and sufficient sureties for faith­
ful performance thereof.

I
~~=le]====:
SIgnature] ----.
Addr"",,] ----.

~I(f.i=rel====:
Signed ~n triplicatc.]

WORK8 0)1' THE PORT.

The operations ofthe division ofthe II work8 oUhe port" (see report of A. H. Weber,
tUlBi8tant engineer) during the paBt 8ix month8 have been confined mainlv to work
of a routine character, the only exception being the construction of a Hlllall concrete
bulkhead and 8tepe in front of the building used by the captain of the port. The
plant of this division haB been moo u8efully employed on work for private owners
on the water front, for which these owners have paid in full. This use of the public
plant WlUl neceeBitated by the absence of any private plant for work of this char­
acter in theee waters.

The project of improving the harbor front of Habana between the PunUi and
Qaballerfa Wharf as given in Captain Weber'8 report would result in ~t benefit
to the city. In addition to the saniUiryand economical advantages which would
I"e8tllt therefrom, this work in connection with the new park to the wellt of the
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~~and the proposed sea wall and roadway between it and the rorre6n at San
will give ro lIabana a aea-front driveway and promenade second in beauty to

none in the world.
Attention is invited. to the report on the tidal observations at Habana. It will be

noted. that there is little variation between the range and time of the tide8 of the
Gulf (Straits of Florida) outside of the harbor and the range at the head of the
harbor. The mean range for the year of the Gulf gauge WIIB 0.898 feet; the maxi­
mum 2.22 feet, and the minimum 0.02 feet. The maximum difference of water level
observed WIIB 3.07 feet. The observations will be continued for BOme time longer.
The eBtablishment of the port, deduced from one year's observations, is 8 hours and
14 minutes.

Captain Weber haB acted. also in the general capacity of I1811iBtant ro the chief
engineer of the department, and hllB made a number of valuable investigations and
reports on works throughout the island.

The pre88ing need for increaBed wharf facilitie8 continue8. AB detailed in the
report of the department for the fiscal year 1900, page 142, the available spaces in the
immediate city front which are not adequately utilized comprise 370 meters lying
between the ferry steps and the San J~ conCe88ion wharve8; about 350 meters of
the San J~ concearlon front; about 250 meters of the naVY-Jard front, and the 550
meters front which can be gained by dredging and bulkheadmg at the head of the
bay between the gas comJ?&nY's wharves and the point of Atares hill. If theBe
spaces were utilized and piers built projecting from them, as well lIB from the 593
meters front of the general merchandise wharve8 owned by the State, provision
would be made for the commerce of the city for many years.

The construction of piers haB in the past been discouraged partly by the owners of
lighters in the harbor, who make larRe profits from their plant, and partly by
quarantine restrictions in the States. The quarantine regulations, particularly of the
Southern States, impose penalties on vell8els which lay at the wnarves of Habana
additioual ro those ro which ships which simply anchored in the harbor are sub­
jected. It is to be expected tha~ now that a greater knowledge haB been gained of
the nature and mode of propagation of yellow fever, the regulations will be changed.

The substantiation of the mosquito theory of the propagation of yellow fever makes
more urgent the necessity for bulkheading and ftllmg at the head of the bay, for in
the rainy season there is enough fresh water in the marshes there ro permit moe­
quiroes to breed.

With a continuous line of bulkhead from the Punta to Regia, with the sewage of
Habaua carried to sea lIB contemplated in the contract about ro be entered into by
the city of Habana, with the waters of Matadero Creek purified by the removal of
the abatroir and freed from sewage, and with the streets of Habana kept clean as at
present, the stigma which haB 80 long rested on the harbor of Habana must be
removed. Even now, with the systematic street cleaning and removal of refuse
around the harbor, the waters compare in purity favorably with" those of the harbors
of many northern commercial ports, and during the past year, which has had the
characteristics of a ., yellow fever year," the section of the city lying along the water
front hllB suffered let!ll than the portions of the high central part.

BUILDING CONBTRUC7ION AND REPAIR.

The repair of the various public buildings in the vicinity of Habana and their
adaptation to modern requirements has caused a very large amount of work, the
details of which are given in the report of Captain Husron.

As stated earlier, all construction and repair work with which this department was
charged, whether municipal or State, has been carried on by the same force. Capt.
T. L. Husron, 888istant ro the department chief engineer, was placed in general
cha!'K6, and rook personal superviSIOn of the conduct of the works, in addition to his
office duties in planning and estimating, while the office part of the work WIIB more
directly supervised by Mr. G. W. Armitage, architect of the city engineer's force.
Mr. Armitage had particular charge of designing and drafting. In addition to the
ordinary building construction work, this office WIIB charged with a considerable
amount of work which would ordinarily be cla88ed as mechanical and electrical
engineering, in the design and installation of electric lighting, laundry, and steam
cooking plants. The work has been done in a manner satiBfacrory to all concerned,
and great credit is due ro the entire division for their skill and energy. It is a mat­
ter of pride that in the work done by hired labor the estimates were found to be
close and correct, and in the contract work the contract price WIIB in general inexceeB
of the estimated cost by a margin equal to or greater than that usually allowed for
contractolll' profits and contingencies. How much technical kDowledgethis demon-
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strates can only be appreciated by th08ll ~ho have had experience in remodeling
and fitting old buildings.

Attention is invited to Captain Huston's report, which is very detailed and which
contains information of value to all who are interested in the work of the United
States in Cuba as well as to all who in future will have charge of similar work
in this island.

Extensive use has been made of expanded metal construction on wire frames or
wooden fnLmes. Toilet-room partitions made in this way on iron frames have the
neat, solid appearance of slate or marble and are cheaper. Examples of this con­
struction can be seen in the illustrations accompanying the report on the Dragones
Barracks work.

In expanded metal work partitions the studding must not be spaced more than
12 inches apart. The expanded metal must be drawn tight and the laps carefully
wired togetber. The first coat of plaster is applied in the consistency of ordinary
mortar and in quantity sufficient to form a comparatively smooth surfac<>, about three­
~htsof an inch thick over the outside face of the expanded metal. Before setting
it 18 scratched thoroughly with the stub of a broom. The first coat is made as fol­
lows: A mortar of 1 part lime putty and 2 parts sand is made in quantity sufficient
for the entire job. This should be mixed at feast two weeks before UBlDg. As required,
this mortar is mixed with Portland cement in the proportion of 1 part cement and
3 parts mortar, and thinned with water to the required consistency. Six hours after
the first coat has been applied the finish coat is applied. This finish coat is made
of the lime mortar previously described mixed with an equal quantity of Portland
cement and thinned with water. Thita coat must be thoroughly rubbed in with a
float until the mortar has taken a first set, rubbing out the small cracks which
develop, as the setting beW.ns when the surface is exposed to the sun.
lt is believed that this department is the first to use this method of construction

in Cuba. It has proved economical and as far as can now be determined, durable.
In this climate, where masonry is expensive, where wood is quickly destroyed by
insects, and where hollow walls are desirable as nonconductors of heat, it would
seem to be particularly advantageous.

In utilizing the ordinary type of tank water-closet for school or prison work! Mr.
Armitage made a most useful improvement by inclosing the chain for the pullm an
iron pipe, and substituting a simple lever, working throu~h a slot in the pipe, for the
pull handle. By this means the chain is protected against accident or malice and
the pull in the lever is always in the right direction.

In the preparation of the Mereedes Hosfital operating room all ~ible precau­
tions hava been taken for the protection 0 the patient, as detailed 10 Captam Hus­
ton's report.

The execution of the project was attended with difticulties of all kinds. In gl88B
plates for the floor the edges were untrue and the surfaces were warped. These
edges had to be ground to true plane surfaces on an emery wheel, and after laying
the top BllJ'faces had to be rubbed down at the joints by hand with emery powder
and a soft lead tool. Holes three-fourths of an inch in diameter were bored through
the glass to permit the introduction of the foot hot and cold water and discharge
valves for the surgeon's hand basins. These were made by hand drilling with a point
made from a taper, three-cornered file, lubricated 'with water, oil and turpentine hav­
ing proved unsatisfactory. When the glass and iron skylight was placed, many leaks
devtoJoped in the joints between the glass and iron under the heavy rains which
occur in this latitude. After the ordinary means of stopping the leaks had failed,
a coat of paraffin in the joints proved entirely successful. The filter for the air is
simple and promises to be effective.

In the work at the laboratories the only process at all novel was the finish of the
tops of the operating desks. It was desirable that these should be of a dull black
color, and rendered proof~instacids. The process described in Captain Huston's
report waslllllOleBted by a Blmilar finish which has been in use for BOrne years in the
laboratories oTthe College of Physicia.ns and Surgeons of New York. Much of the
furniture is also modeled after the designs in use there. This office is indebted to Dr.
John Woodbury, of New York, and to the officials of these laboratories for much
valuable information regarding laboratory fittings.

In all of the buildings, as well as in the park work, concrete oas been used very
successfully for pavements and floors.

The concrete for floors and pavements was 3l inches in thickness, composed of a
base 3 inchell thick, of ordinary con::rete of 1 part Portland cement, 4 parts sand, and
8 p&rtB broken stonel with a top finish one-half inch thick, of ] part Portland cement
and 1 part sand. Toe base was laid in beds 6 feet wide by any convenient length.
This was then cut through with a hatchet along lines at right angles to each other
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l!O as to divide the entire bed into blocks about 3 feet square. The cuts were then
filled with sand and the ends of the cuts carefully marked. The wearing IlUl'face
was then applied (which must be before the concrete in the base has IItlt) and well
rubbed in and floated on top to a true surface. A score about one-fourth inch in
depth was then ruled in the wearing surface directly over the cuts in the baBe.
Planes of weakness were formed in this manner, l!O that Mle cracks which are sure to
form in a large ffi88ll of concrete appeared as hair lines in the scores, and were not
unsightly. The application of the wearing surface before the base has set and the
proper formation of these planes of weskneBll are eeBential to the formation of a
strong, well-appearing pavement. Difficulty was experienced in training the working
parties to follow these instructiollB, and wherever they were deviated from defecta
appeared later in the pavement.

The cost in Habana of pavements of this character is given in the following table
(per Bquare of 100 Bquare feet):

IIATKRLlL.

Finish coat or wearing surface:
1.16 barrels Portland cemellt, at 13.40 aM
1.16 barrels lllUld, 4 cubic feet, at ~.06 ••••••. .26

Total COllt material of finish coat $1.18
Concrete balle:

25 cubf(' fLoet stone. at ~.06 1.liO
12' ('ublc leet Mnd. at ~.06 .70
0.95 barrel (3.1 cubic leel) cement, at IS.SO per barrel.................................. 3.14

Total COIlt material for concrete baBe .. .. • 5.89

Total CllIll of materlal........... . .. . .. .. .. .. .. .. 9.57

Total CORt material per !!Quare yard --:!iii
Total COIlt material per !!Quare meter. .. .. . • .. .. .. .. •••••••• • 1.03

LABOR.
Finish coot or wearing 81lrface:

1 ml\.'OOn at 13, 1 mll80n at fl.50, SO.50, for 21 hours or No of a day :................. 1.54
Foreman '" . .•. . . . . . . . . . • • .liO

Total cost labor on wearing llUrlace 2. 1M
5 laborers at II. 25, 2 laborers at 11 for one-fourth day................. 2. 0&
Foremall for one-Iourth day. .. .. .. .. . .50

Total cost labor, concrete baBe 2. 515

Total COIlt 01 labor per !!Quare (100 !!Quare feet) C.6ll

Total CORt of labor per !!Q\l8re yard .-0.
Total COIlt 01 labor per ",juare meter.............................................................. •Cll

Tota~e~~~!:;'°0&l~a~r;~)~~: 1f.17
Per !!Q uarc }·ard. .. .. . . .. .. . . . . .. .. .. . .. .. .. .. .. .. .. .. .. • 1.27
Per !!Q narc meter L 612

NOTK.-A mll80n wl11lay Oil an average about 200 !!QlI&l'e feet of finish eoat per day.

The roof of the court room of the municipal vivac is to be of concrete and exp8Ilded
metal, on stee! I beams, spaced 5 feet apart, as detailed in Captain Huston's report.
The concrete will he finished as detailed for pavements. To allow for expansion and
contmetion, joints three-fourths inch wide, filled with paving pitch, will be placed
over a number of the I heams, so 118 to divide the roof into sections about 20 by 20 feet.
The surfaee of the concrete willlJe coated with paraffin, applied hot (one-third paraffin
and two-thirds kerosene), to make it waterproof.

In the repair work at the carcel a number of the old sewers were dug up. These
were in a very foul condition and extraordinary care had to be taken in the disinfec­
tion of the openinllB and of the materials removed. It is gratifying to the department
to be able to state that no sickness resulted from this work among the employees of
the department or in the crowded prison.

SURVEY OF VICINITY OF BABANA.

An accurate survey hll8 been made of batteries 1,2,3,4,5, and Velaseo, which are
all of the modern works, excepting the small addition to the old fort of La Punta, for
the !'ea-C08l't defense of Habana. The Spanish plans of the works. received thro~h

the evacuation commiBBion, were found to be inaccurate, and were probably the ong­
inal projects which were deviated from in construction. Photographs have been
taken of all parts of the works. Surveys of El Moro and Atares have been partly
completed.

The topOll'mphical survey of the country in the vicinity of Habana is in progret!8,
and the field work over the area bctwecnllabana Harbor and the Almendares River
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has been compll'Wc! an'! the work partly plottal for a distance of about 3l miles from
the coast. This work is tied to the accurate survey of the city, made by the street
division of the city engineer department.

The m08t difficult part of the territory around Habana has been covered and
greater apparent progress will be made in the next few months.

Mr. Sargent's force was badly crippled and the work delayed by the yellow fever
of the past summer, but only one man was stampeded thereby. For details of the
work attention is invital to ~lr. Sargent's report.

In general it may be said that the city engmeer department has proved well organ­
ized for its work. A change which should be made in the near future is to organize
a plumbing inspector's office as a part of the office of the municipal architect. Thi8
has not been done inasmuch as new legislation is required to make it effective. The
time did not seem ripe for a modern plumbing law in this city until this winter. At
last the citizen8 of Habana have recognized the neceB8ity for thi8 and a commission
has been named by the military governor for the consideration of the entire subject.

The military governor has taken active interest in the work in Habana, and as far
as revenues would permit, has made appropriation8 for the work8 for the sanitation
and beautification of the city, for the recon8truction and modernizing of its huildinR'l
for public UBelI, and for the care and presen-ation of the relics of its stormy past, which
yet remain in the portion8 of the city wall and the ancient works of fortification.

My thanks are due to Lieutenant Barden and hi8 assistants, and to the assiBtBnts of
the chief engineer of the department for a faithful and intel'ffited performance of duty
under the very onerous conditions which prevail in Habana for the officials of the
government of intervention. .

ApPENDIX A.

Pt:ERTO PRINCIPE, CUB.\, February 19, 1901.
8IR: Complying with instruction8, I have the honor to submit the followillgreport

on expenditures of CUBtoms-fund8 appropriation, military department, administration
and rural guard, fiscal year 1901, for the period July 1 to December 31, 1900.

The amount of money received from the treasurer i8 8tAtaI below:
July.....••.•.•.•..•..•..•.•.... '" .•.....•.....•..........................•.•.•.•............. 19,068.50
Aogust........................................................................................ 9,780.50

~=r~~:::::: ::::::::::::::::::::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::: 1~:~: ~~
November •................................................................................... 10,108.75
December•.•. , _ : " . . .. . . . . . .•. . . . . . . .•... . .. .. . . . . .. .. . . . . . . . .. . B, 844. 86

Total ..........•...........................................•............................. 58,567.84

The expenditures were, as stated under the following heads:
I. Pay of rural guard: The rural guan! paid by this office con8ists of 6 officers, 26

noncommialioned officers, and 162 privates, all mountal.
Expendlturel!:

Pay rolls paid .......................................•...............•.................... $42,075.00
L1ab11itie8................................................................................ B, 01B. 66

Total. . .. . . .. . •. . . .. . . . . .. . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . 50,093.66

II. Watchmen: Two watchmen are employed, for night duty only, at the civil dis­
bursing office, guarding public funds and property.

Two watchmen are employed, for night duty only, guarding government property
at the quartermaster's warehouse.

Two watchmen are employed, for night duty only, at the cllstDm8 propertv ware-
house guarding government property. •

Other watchmen are employed only when circum8tances render such employment
abRolutely necessary.

Total expentlitureB, vouchers paid, $1,092.50
III. Office expeDBell of the district commander: The employees of this office are

as follows: Alcides Betancourt, secretary to the commanding officer, salary, $150
per month; Sarah Carbiras, typewriter, salary, $40 per month; Jose Castillo, clerk,
IJllary, $30 per month; Henry Betancourt, messenger, salary, $80 per month; Jose
Antonio Areu, janitor, salary, $30 per month; Francisco Arteaga, laborer, salary, $3
per month.
ExpendItures for six month. end InA' December 81:

n;.\{:mu:s~~.:::: :::::::::::::::::::::::::: .. ::::::::::::::::::::::::::::::::::.:: :.::::::: 81,~~:~
Total .•.••••.••••...••••..........................•.•.•...........•• , .. .. ••. .••.. . . .. . . . . 2,010.56
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IV. Office expenses of t.he disbursing officer and quart.enn8lrter, this city: 1. The
employees connected with the quart.emJ.8Bter's office are J. Z. Bazan, clerk in charge
of receiving and shipping supplies, salary, $100 per month; R. Z. Bazan, clerk, salary,
$75 per month; total expenses connected with the quart.emJ.8Bter's department are
$1,050.

2. The employees belonging to the civil disbursin~ office are: Ubaldo Socarnls.
clerk cash department, salary, $100 per month; Philip H. O'Connor, clerk corres­
pondence and property department.s, salary, $100 per month; Antonio Irsola, clerk
In charge of cuswms property and warehouse, salary, $100 per month; ClAudio Espi­
nosa, storekeeper at cuswms property warehouse, salary, $50 per month; Antonio
Torres, janiwr, salary, $30 per month; Jose Docando, me8llenger, salary, $30 per montho
There was purchased for this office one No.6 Smith-Premier typewnter, and a
photoKraphing outfit complete.

The expenses connected with the civil disbursing office are:
Vouchers 12, 362. 73
Llablllties..................................................................................... 38.03

Total .....•..............................•..•.......... , ..... , . . . .. .. . . . .. ... .. .. .• .. . . .. 2, 400. 76

Second Lieut. Hugh A. Robert.s, Eighth Cavalry, W88 on duty 88 888istant in this
office from July 1 until October Ii, 1900.

I desire to call attention w the efficient and faithful work of Lieutenant Roberts
and the employees of this office, and especially to the loyal support of all in the vari­
ous cl888es of work that of necessity they have been called upon to perform.

Recapitulation.

Expetl8eS connected with the quartermaster's department:

i~'b~tti':.~~~.::::::::::: ::::::::::::'.::::::::::::: ::::::::::::::::::::::::::::::::::::::: I1,OIiO. 00

Total. 1,050.00

Expenses connected with the civil disbursing office:
Vouchers paid :............................. 2, 362. 7lI
Liabilities...... 3ll. 03

Total. .. .•. . . .•• . .. . . . .. ..• . .••• •. . . .. . . . •• •••.•. . . ..• . ..••• . . ••.•• 2,400.76

Grand total. . .••. . . .• • .. .•. •.•. . . .... •.•. ... ..... .. .• .. •.. ..•.. . ..... . . . .. . • . •• .... • S, 450. 76

V. Repairs to the old powder magazine now used 88 quarters for a detachment of
the rural guard: The repairs consisted in repairing the floors, windows, doors, and
roof to the building. Total cost of expenditures for the six months ending Decem­
ber 31, 1900, was $158.

VI. Office expenses of the rural guard: Adolfo Verjano is employed as clerk at
a salary of $i5 per month. The following are also charged to this office: Rents of
office and quarters for rural guard or detachments of same, light.s, oil, stationery,
expenses connected with enlistment, promotion, etc., of the rural guard, traveling
expenses of members of the rural guard.
Expenditures:

Vouchers paid 8&17. SS
Liabilities.............................................. 102. 21

Total. . . . . . .. . . . ... .. .. • . . • . . . • . . . ..• . • .. .• . . . . . . • . •. . . . .. . . • . . . . . . . •.. . . . •• . . . . .•. . . . . . . .• 749.54

Report on expenditures of ('lU(,Q1II8 funds appropriation, military department, baTTllCb and
quarters, fiscal year 1901, for the period July 1 to Decemoer 31, 1900.

The following funds were received from the treaBurer of the island:
July f2,291!. 25
Angust. .. _ _.. _ 1, 108. 2:i
September _ .. . . .. . 2. 9M. fJO
October.......................................... 2, f>87. 75
November 2,j)~.75

December..................................................................................... 6,188.25

Total 17, 7f11. 7li

The work undertaken and performed with expcncliturcH weI"(' as follows:
1. Emergency expenses connected with United States troops: Under this heading

the work W88 the following: Ditching to properly drain Camp Ma('kenzie; dit('hing to
properly drain in the vicinity of the railroad siding and around the warehouses;
re~airing the .two water tanks at Camp Mackenzie; loadin~ ancl unloading su~plies

eh1plled on the railrOlW-at Oamp Mackenzie; loading and unloading supplies shipped
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on the railroad at Puerto Principe; buildinR tent floor and maki~ neceeeary camp
arrangementll; building railroad crOl!lling, Camp Mackenzie; repainng roads in and
near Camp Mackenzie; clearing off trees, brush, and rubbish ID and around Camp
Mackenzie; repail'll to bathing facilities for enlisted men at Camp Mackenzie.

Tnta~i£~;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::11,=:~
Total. 1,7«.gl

II. Rentll: The property rented on December 31 is the following: Building (finJI:
floor) used as offices for CIvil disbuJ'lling office aDd disbuJ'lling quartermaster, $30 per
month; buildin~ U8ed as warehouse for customs J?roperty, $75 per month; land used
in connection WIth quartermaster's warehouse, th18 City, '12 per month; grounds used
by united States troops as camping ground and pumpmg station.

For these grounds Mr. S. Moran makes claim to the property, but is unable to
prove oWDeJ'Ilhip. The rental claimed by Mr. Moran is $30 per month for both pieces
of land. Efforts to establish ownership to this land by this office have been unsuc­
cessful, and the matter is now takeI) up by the district commander.
Tol&1 renb! paid for the period ending December 31.. .... ...... ... .. . . . . . . . . .. . . . .. .. . . . .. . 1604.62
LIabilities determined................................................ 142.00
LIabilities OD account of clalm pending....................................................... 800.00

Tot..l. 1,046.62

III. Supplxing water to United States troops at CampMackenzie: Water is obtained
from the Gmje Creek and pumped about 1 mile through 2-inch pipe to two tanks in
camp.

The water pipes are above ground. The pumping apparatus consish! of 1 new
boiler, 20 horsepower; 1 small boiler \lump, and 2 supply pumps. One of these
pnmps is a No.3 Knowles pump, but 18 unaerviceablehthe other is a No.3 Blake
pump} which, though serviceable, is nearly wom-out. T e entire pumping machinery
18 under cover.
C<lot for Blx month8 ending December 31: •

~~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 'I~:~
Total lQl.ll

IV. Military bridge over the Hotebonica: This bridge was required for traffic
between this city and Camp Mackenzie. It is a frame bridge resting on masonry
abutments, and is approximately 12 feet wide by 40 feet long. The material in the
old bridge, which was built in December, 1898, was utilized as far as ~ble, and
the present bridge is in good condition. Total cost, includinl1: abutmentll, $296.25.

V. Temporary forage warehouse, Camp Mackenzie: This warehouse is 26 by 200
feet, and was largely built from material on hand. The roof is boards with battens.
The building com $950.

VI. Temporary officers' mess building: This building was built for a general mess
for officers. The main part is 36 by 48 feet, WIth walls 12 feet high. The roof is
Ralvanized corrugated iron, and the building has an 8-foot porch on three sides.
'l'he addition is 18 by 24 feet, with galvanized corrugated iron roof, and is U8ed as a
kitchen. The kitchen was built from material on hand, excepting the roof. The
coet of this building was $1,015.

VII. Temporary qnartermasteJ'll' warehouse, Camp Mackenzie: This building is
26 by 200 feet and the walls 12 feet high. The building is divided into a clothing
room, fitted up with shelving, a general warehouse room, a small storeroom, and an
office room. The building is roofed with galvanized corrugated iron. Material on
hand was naed as much as pOl!llible. Total cost of this building was $1,225.

VIII. Temporary reading room and library for enlisted men at Camp Mackenzie:
This buildiD~ is 36 by 54 feet and walls 12 feet high. It has a galvanized-iron rooftand porches on three sides. The building was nearly completed December 31, ana
coet ,1,778.12.

IX. Artesian-well boring: This expenditure covel'll the boring of a well on the Bite
proposed for a military post. The well is 510 feet deep and 8 inches in diameter.
The water is of excellent quality, and comes within 8 to 12 feet of the surface. The
ooet was $1,333.01.

X. Surveying party: This party was employed in connection with plans, map, etc.,
of the propoeed post site near Puerto Principe. Total expenditures were $242.

XI. Temporary commi88ll.l'Y warehouse at Camp Mackenzie: This building is 26
feet wide, 200 feet long, and wall 12 feet high. The building is divided into four
100mB, the first for butcher shop and cold storage, the second for general storeroom,
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sale, and isBue room, the third for an office, and the fourth for the commissary ser­
geant. The building W88 about half completed December 31, 1900, and cost 88
follows:

~'t«fii.~~~.::::::::::::::::::::::::::::::::::::::::: ::::. :::::::::::::::::::::::::::::::::: 12,~M
Total. ••• •. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •• 2, 4.ll8. 09

Repart jor that part oj the WOTking~ oj this office which rel.aie8 to tM npprapriation munici­
palitiu, tJanital'ion,jiBcal year 1901, for tM period July 1 to.December 31,1900.

The following statement shows the amount of funds received:
From the t1'eMUrer of the island:

July..................................................................•....................... 14.5Ol1
Angust li,6tO
September " .........................................• l3, 7118
OCtober .....•.............••........•.................................................•...••. 14.,392
November•..........•..............................•...................•..................... 20.692
December••................•.•..•.•..•.....•.••••••.•.••..•••.••.•••.•.•.••••.•....•......... 14.602

Total. ........... .......... ................................................................. 73. l">S4

From collections on account of privy cleaning:
July................ .......••••••..•................•••........•..•..•••.... 101
Angust....................................................................................... 248
~tt:~r~.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: l:
November .•.. .•....•..............•...•..••.••....•.•.••.•........•••.•.•.•••......•••...•.. 130
December................ .• .• . .•••••• •••• •••• •••• ••••••••••••••••.••••••• •••.•• •••••••••• .. .• 81

Total..................................... 8Ii2

Grand total •.....•...•..•........•..•..•....•....•..•......••...•••.•...••.•••••••.•.•••••. 7t,S86

The expenditures have been considered under the various headings 88 given below,
showing general character of the work undertaken, accomplished, and amounts
expended.

I. Street grading and paving: Under instructions of the military governor, work
of this cl88!l W88 begun September 3,1900.

The general work W88 to grade Caridad street and streets cl'Olllling it, and alao build
a central walk and 1?&ve said street.

The working parties were under Mr. J~ Luaees, and the engineering work under
Mr. J. E. Agramonte, civil engineer, until October 20, when Mr. Agramonte W88
placed in charge of the entire work. This street is one of the m08t important in the
city, is 2,634.54 feet long, extending from Caridad Bridge to Caridad Plaza, and aver­
ages 60 feet in width. Before September, this street during rainy weather W88 almost
imp888&ble, and may be best described 88 a plain natural dirt road. The amount of
excavations on Caridad street amounted to 69,500 cubic feet, and on CI'OBB streets to
83,200 cubic feet, making a total of 152,?OO cubic feet. The fillings amounted to 76,350
cubic feet. The central walk is 10 feet wide, extending the entire le~thof the street.
The retaining walls for the walk are stone m880nry 18 inches thick. 2 feet deep, and
having a total leni{th of 4,640 feet. These retainmg walls were all completed prior
to December 31. By this time stone slabs were laid on one full block and part of
another block, in all1,700aquare feet. The paving slabs are native milestone. The
street is to be paved with crushed rock. and when completed is to have a ttUckne8ll
of 9 inches. The pavinp; is being done in accordance with specifications for DJ>M:Rdam
road, 88 laid down in Gilmore's Manual.

On December 31, crushed rock was laid the entire length of Caridad street, and on
both Bides to a depth of 4 inches. To carryon the paving of this street one rock
crusher, with steam engine complete with a liberal supply of spare parts, W88 pur­
ch88ed for $1,949.30, which includes duties and freight to Nuevit88, Cuba. One
Buffalo Pitts lo-ton steam road roller W88 also purch88ed at a cost of $3,101, delivered
at Nueviw, Cuba, duties and freight prepaid. Before the receipt of the rock crusher,
the breaking of rock W88 done by hand. Before the receipt of the steam road roller,
the ordinary road rollers were used to the best advantage possible.
The total expenditures to December 31 are ufolloWB 126,080.88
The tolalilablllties not paid are as follows.................. ..•.•.. 6,807.89

Thus making the total cost to Include December 31. .•. 81,88S. 77

II. Surveying party: The object of this work is to obtain a complete and accurate
may of this city. At the present time no such map E'xists.

The work done by this party is as follows: 1, plan, elevation, and section of careel.
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this city; 2, map of that portion of this city which includes the old cavalry barracolthe quartermaster's wareholU!e, arte8ian-well plant, civil hOllpital, carrel, and railroaa
station; 3, map, plan, and section of Caridad street, showing old grades, etc; 4, map,
plan, and section of Caridad street in accordance with propose<f improvements; 5,
map of the town of Las Min&!!, showing ditch built to prevent floods in the town;
6, map of the province of Puerto Principe, showing municipalitiet!, compiled from
most reliable data obtained; 7, coPy of old map of the city of Puerto Principe; 8,
leveling for sewerage and water pIpet! in general hOllpital, this city; 9, plan, section,
and side view of Caridad Bridge; 10, plan and section of proposed repllIl'I! and alter­
ations to Caridad Bridge; 11, plan, section, and side view of Casino Bridge; 12, plan,
l!eCtion, side view, and detail drawings of proposed new bridge (Casino Campestre);
13, profile drawing and plan of ground from proposed water source to water tanks,
Camp Mackenzie; 14, copies of two maps showing grounds &!! claimed to be occupied
by United States troops near this city; 15, map of 37 blocks of Puerto Principe;
total expenditures were $1,235.97.

III. Drainage at Las Min&!!, Cuba: This town has always llIlffered from floods dur­
ing the rainy season on account of the water from the mountains and slopes back of
it. The natural course of this water w&!! through the center of this city. It there­
fore became a necessity to chan~ the water course, and the plan settled upon w&!!
to construct two large ditchet!, dIvide the water, and deviate it from the town. The
ditch to the east w&!! startOO in June and completed in July. The ditch is 2,950 feet
lon,g, 12 feet wide on top, 9 feet wide at the bottom, and averaget! 3 feet in depth.
ThIs office also constructed a ditch 2,600 feet long from the railroad station to Black
River, besides ditching several of the important streets of the town. The total
expenditures during the month of July were $907.45. The ditch to the west of the
city w&!! made by the public works department.

lv. Casino Bridge: The old bridge 1&!! for some time been beyond repair, and &!!
the ayuntamiento of this city requested it, $1,300 w&!! &!!ked to build a new bridge.
The proposed bridge is to be of tImber, 32 feet wide and 53 feet long. The bridge is
to he of three spans and to rest upon a foundation of piles. Only $10.50 w&!! expended
by Derember 31, 1900.

V. Sanitary impector: Dr. J. A. Ponce w&!! appointed sanitary inspector by Gen­
eral Orders, No. 22, Headquarters District Puerto Principe, Cuba, November 13,
1900, at a salary of $125 per month. His duties are not directed from this office, as
his employment is in connection with the office of the district commander. Total
amount paid Dr. Ponce to include December 31, 1900, $212.50.

VI. Artellian-well boring: Under this heading one well w&!! begun, 75 feet from
the first well on the public g'round used by the quartermaster's department, this city,
the other at theJlublic market place, this city. The first was begun October 10,1000,
and completed December 15, 1900. It is an 8-inch well, 202 feet deep. Experience
has shown that these wells need not be sunk deeper than about 200 feet to obtain an
ample supply of good water. The second well was begun December 15, 1900, and
on December 31 w&!!40 feet deep. This is to be an 8-inch well also. The first well
is to be 1186d in connection with the supplv of water to public huildings, the general
hOllpital and carcel being the buildings now using' water from the apparatus now on
the ground. The well at the market place is intended for the supply of good water
to the general public. Thet!e wells are not flowing; the water raises to a point about
35 feet from the surface. If wells are driven too deep, the water becomes brackish
and unsuitable for drinking purposes.

'The 00Bt of these wells up to December 31, 1900, is &!! follows:

~ill::~-,.:.:'.:'::::.:'.:'.::'.:'..:.'.:.:::.:':.::::'.:'.:::'.::::::::::::::::::::::::::::::::::::::: 11,m:~
Total, . •• • •••••••.. •. •. •. . . . .. . • . . •. .•• . . . . . . . . . . . . • . . . • . . . . . • . • . . . ••. . . • .• •. . . . . . . . . • . . . •. I, 1«.60

VII. Street cleaning department: This department is under the charge of Mr.
Alberto Agramonte. It h&!! swept daily, Sunday excepted, about 50 milet! of streets
and alleys, and carted away approximately, 9,360 cubIC meters of dirt and garbaKe.
Betrides doing this, the department h&!! kept the streets and outskirts of the citv,
including Ii miles of river banks, free from weeds and g'raBB. It h&!! also constructed
about 3 miles of ditches and kept the same open to afford suitable drain~.

In addition the department has made all minor repairs to the streets III the city,
and b8l! UBed 1,200 cubic meters of materials in filling' mud holes and bad places.

Mr. Agramonte h&!! charge of the departments "collection of garbage" and
"empt)Oing and cleaning privy vaultll," and it is my opinion that great credit is due
thesE departments for the thorough work done, &!! is shown by health record of the
city amf the fact that not a single case of yellow fever has occurred in the city for
OTeI' • ;)Ml&I'o
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The money expended for the department of Btreet cleaning is aa follows:

~&~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 114,7:::

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •• .. . . . . . . . . . . • . 14, 806. 5li

The above includes the purchaae of one pair of mules for $300 which is W!ed by
this department.

VIII. Collection of garbage: This work conaistB in the collection of garbage from
houae to house every night, excepting Saturday.

Approximately 7,500 cubic metefB of refuae have been carted away aince July 23,
1900, when this office 'B88umed charge of this work. The expenditures have been
$2,263.

IX. Emptying and cleaning privy vaults: TIl? to December 31, 1900, this depart­
ment baa emptied and cleaned the following pnvies:

1. Seventy-nine privies belongin~ to buildings occupied aa public achoola, the total
capacity of which waa 36,600 cubiC feet and the fecal matter removed being 3,200
cubic feet of aolid and 43,000 gallons of liquid matter. The !arRest privy vault of
this clB88 is that belonging to the San Franciaco College, which oaa a capacity of
4,050 cubic feet.

2. Seventy-five privies belon~n~ to private parties, who have paid for this aervicp~
The total capacity of these priVies IS 20,600 cubic feet, and there were removed there­
from 16,500 cubic feet of aohd matter and 13,000 gallons of liquid matter. The largest
privy of this clB88 had a capacity of 1,200 cubicfeet. For this work the government baa
collected $852. .

On December 31, all of the above amount had been depoaited with the treasurer of
the island, exceptin~ $81, which Wall depo!'ited January 7, 1901.

3. Twenty-two pnviea belonging to public buildings. The total capacity of these
is 26,300 cubic feet, and the fecal matter removed waa 11,100 cubic feet of aolid and
673,000 gallons of liquid. The largest privy of this clB88 is that of the general hOll­
pital (civil), the capacity of which is 5,800 cubic feet, and out of which is pumped
daily about 9,000 ~llons of liquid matter. These privy vaultB belonging to public
buildings were entirely rebuilt by this department.

Expenditures:

~~lht':e~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::12,91~:~
Tot&l ....•............ : _.•......•..•..•.•..•••.••.••.••••....••••••••..... 2,918.67

Depoe1ted with tre88Urer on account of rollcctioWl..... ..•.. ...•. ..••..... 771.00

Report. in connection wilh expenditure.'! !Trnn ctJ.Bt(nm fund.'! municipalitia, imtroction, fiMXJl
year 1901, far the penad af July 1 to December 31, 1900.

This work consisted in setting up and repairing achool furniture in this city, and
$1,350 waa received from the treaallrer of the island for the purpose.

One hundred and twenty teachers' desks were received late in September, and
were immediately set u.p by this offiee and turned over to the alcalde of the city.

There are 79 achools 11l this city, and when this office took charge of the work of
setting up the furniture, it Wall found that the greater part Wallnot set up, and that
which waa set up had not been put together properly, and hence had to done over
again.

The work done was aa follows:

~rae;'J:'~:SIle~~~p. :::::: :: ::.: : :: : : : : : : ::: : : : : : : :: :: : :: : :: :: :: :::: :::::: ::::: :::::::: :: :: 1,':
Bchol&rll' desks taken apart and IIet up properly •.............................•.............. 1,229
BooIt~llCtup............. ...........................••...... 8li
Bookcues taken aJl8rt and oet up properly 46
SCh01&rll' desks rearrangro on account of floor space and light....•........•.•.•..•...... _.. ll96
Teachers' chall'!! taken Rpnrt and set up properly............................. .••...••......• 47
Endll to scholal'!!' desu set In place _. . . . . . .. . ...•.. . . . . . . .. .. .. . . . . . . .•.. . .. . . .••. .• 12
Endll to scholalll' desu taken apart and set up properly .. _................................. Irl
SCholars' desks set up at depot and plncro In various Il(·hools............................... lI63
Endll to scholars' desks Bet up In depot and placed in varloU8 schools ..... _................. lll8
Belli of Bbelving taken from back of district commander's omce and set up at schools " 2
Brepladdel'll made for school purpo8ell................................................... . . 3
Foot rests made for desks. . . . . . . . . . . . . . . ...•.. •.•••• .•••• •••••••. •• l)

The following were set up and left stored:
Ends for schollll'8' desks.. . . .... . . . . . . . . . . . . .. . . . . . . . . . . . . . .. .•.. . . . ..•.. ..•. ...•. ••••••• 4Irl
Book cases..................................... It1
Teachers' chall'll '" 10
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The matter of setting up this school furniture W88 reported by this office on June
6, 1900. Two telegrams are here quoted explaining the difficulties:

1LulANA, June 6.
SYJD[OND8, Pumo Principe:

For the information and guidance of the alcaldes to whom school furniture baa
been shipped, you will please have one or two school desks set up com~lete, IlO 88 to
show the construction and arrangement of the several parts constitutmg complete
desk. If necetllBl'Y, you are authorized to employ skilled workmen to superintend
the setting up of the desks after delivery to the alcaldes.

HUKPIIBBY•

PuKBTO PJuNCIP~ June 6, 19lXJ.
CHID QuABTD1IA8'1'BB, DIVIBION OF CUBA,

Habana, Cuba:
Consulted alcalde and secretary public instnlction this city and hacienda reference

yours 5th. About 180 have been set up and none care for 88Bistance except to obtain
authority for use of funds now in possession of secretary public instruction. About
58,000 W88 transferred by the hacienda to the secretary public instruction for illBtall­
ing the schools this municipality. Of this he baa about $1,500 left, but says he baa
no authority to use this setting up desks and transporting same to different schools.
The deskB that have been set up was done from city funds. Unless instructions
regarding this are given the desks will not be set up for many months.

SnillIONIJ8, Quart,erma6ter.
The work. of setting np this furniture W88 completed December 19, 1900 and the

total cost was $528.03, thus leaving a balance of $821.97 from the amount allowed.

Report of expenditure. of customs funds, state and gOt'frTlment jails, fi8eal year 1901, for
the period JvJy 1 ro December 31, 1900.

The caroel, this city, had no arrangement for separate bathing facilities and water­
closets for male and female prillOnerBj consequently instructions were received to
submit an estimate for funds to make arrangeJl}ents for the division of these prillOners,
and suitable arrangements for separate bathing, etc. Nine hundred dollars W88
allowed for this.

One of the rooms used by the female prillOners was divided, and in each half 1
water-eloeet and 1 bath tub were installed. Water for this purpose W88 piped from
the main p88Bing lust in front of the building, and sewer pipe was laid to conduct
the Bewage to the large vault in the rear part of the building. The iron lattice work
under the corridor was changed, IlO 88 to give more space for the prillOners, and an
additional lattice cell was made, IlO that different c1aBaes of female prisoners could be
placed in Beparate cells, each provided with bath and water-closet facilities. Four
Mower baths were put in the rear part of the building for use of the male prillOners.
The water used to supply this building comes from the artesian well near the quar­
tennaster'1I warehot1116. This work cost $898.32, leavin~ a balance of $1.68 unex-
pended.

Reporl on expendituru of CU8t.omBfunds, jmtia, public buildings, fiscal year 1901, rOT the
. period JvJy I to December 31, 1900.

The military governor, on his inspection tour at this place, directed that the old
artillery barracks be used as a court building, and that the building be gotten ready
110 the courts could all move into it.

The courts which have rooms in the buildin~ are 88 follows: The audiencia, the
entire upper floor except two rooms in the wmg; the court of the first instance,
the two rooIDB above exceptedj the municipal court, five rooms on the first floor;
the correctional court, all the first floor not occupied by the municipal court except­
ing two rooms.

The repairs and alterations completed December 31, are 88 follows: Thorough
poHcin~and clean~of the entire buildingj building three partitions, each 20 by 30
feet, each provided WIth doors. Closing fourarchways and providing samewith doors;
cutting four doorways and providing 8llme with doors; buildin~ platformll for the
audiencia, a1IIO correctional court; changing the old bathroom mto two storerooms
with ample shelving facilities; making three signs for the courts; IniDor repairs to
plaster and woodwork.
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13Q(.S1
l38.89
290.79
2S8.M

For this work $887.50 was recein~d from the treasurer on October 2, and $420 on
October 23, makinK a total of $1,307.50.
Expenditures to Include December 31:

~~~~~~~. :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 'm:~
Total COllt to December 31 .....•.......................................................... 987.68

On December 31 the correctional court and the municipal court had moved into
the building.

Report in ronnectWn with expenditures oj ClU!t011l8 funds appropriation, municipalitiel.
hOBpitals, and charities, fiscal year 1901, jor the period July 1 to December 31, 1900.

The receipts and expenditures are considered under headings as stated below:
I. Orphan Asylum: For this purpose there was received from the treasurer of the

island $2,250 on July 24, 1900. At that time it was proposed to convert the old cav­
all).' barracks, this city, into an orphan asylum. The ground inclosed within this
bmlding is all that belonW! to the building, and as more ground would be required
for the purpose of an asylum, it was proposed to purchase a tract immediately back
of the buildin~. Later chan~es have postponed the opening of an orphan llllylum.
and therefore the land has not been {mrchased.

II. San Juan de Dios Hospital: ThlH hOHpital had deficiency accounts for the month
of October, 1899, which amounted to $851.40. In accordance with instnlctionsfrom
the division cOlllmander, as directed in an indorsement from the district commander
dated July' 20, 1900, a special estimate for $851.40 was submitted, and that amount
made aVailable.

Total expenditures were $851.40. I

III. Cannen Hospital: Certain deficiencies were fonnd to exist at this institution
as follows:
'OCtober, 1899 ................................................................•.•.............••.
November, 1899 .
December. 1899..................................................•..............•...............
January,lm .

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1,11l2. liS

In accordance with instnlctionH from the division commander, as directed by the
district commander, under daw of Aug-ust 21, 1900, special estimate was submitted
including this amount. This money WaH allowed and made available September 27,
1900.
ExpendltureR:

VODeherspald $1,022.42
Deposited to the credit of the treasurer of the Island.................................... .21

Total.................................................................................... 1,022.63

IV. San Juan de Nepomuceno Asylum: A deficiency of $296.79 havinK been
reported for the month of October, 1899, the district commander on August 22, 1900,
under authority of the division commander, directed that a special estimate be sub­
mitted to cover this deficiency. The actual amountofthe deficiency was found to be
$264.37, and consequently Uus amount was included in a special estimate, which was
allowed, and the money made available September 27, 1900. The total expenditures
were $264.37.

V. San Lazaro Hospital: The following deficiencies were reported by this insti­
tution on September 25, 1900, viz:
OCtober, 1899.......................................•....................•....................... 1434.00
November, 1899 141.36
December.1SW 157.47
J~.nuar)', 1900.................................................................................... 167.78

Total. ••............... 890.61

The division commander directed on October 12, 1900, that this amonnt be esti­
mated for. This was done, and the estimate having been allowed, the funds were
made available December 12, 1900.
The expendltul'('fl were as follows:

Vouchers paid S890.M
Depollited with the treasurer of the l.uand... . . . . . . . . . . . . . . . . .. . . . . .. . .. .. . . .. . . . . .. . . . . . . . . .08

Total............ .......................•............. .••... 890.61
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VI. The General Hospital, Poerto Principe: This work col18isted in repairing and
remodeling the old infantry barracks for U8e88 a civil hOllpital, the equipment ofthe
lllUIle with modem furniture, instruments, and supplies of various kinds. The expen·
ditures connected with the runnin~ of the institution, and incidentals, etc., connected
with the opening 88 well 88 installing a paupers' dispensary.
Total funds received:

~!5~~~~~~~~~.;~~~~~.;.;~~~~~~~ ~~~~~~~~~~~~.;.;~.;~.;~~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~~ ~ ~ ~ ~ ~ ~~ ~ 1~m~E
Tot&l •••••••••.••••••.•••.•••••..•.•...••.•...•••.•.••.•••••••••..•••..••••••..•••••.... 46,71'.2l>

1b:pendltu1'ell:

~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: a::~!.:
Tolal ,U9.ll'J

The work of :{lreparing this building for use 88 a hOB\'ital W88 carried on under three
head~repa1ringand remodeling, equippin~, runnmg and incidental expell8eB.

Repairing and remodeling.-This work is corundered onder subheads:
A. Water supply: The water mains from the new artesian well were laid prior to

July 1. Three-mch mains were laid within the building, making a clOiled loop.
These pipes were laid under ground and all fixtures are connected to the main by
either thre&-quarters or one inch pipe. The artesian water is of excellent quality.

B. Sewerage system: The sewage is carried by 4 4-inch mains to the vault in rear
of the building. The adoption of the 4 separate mains W88 due to natural division
on account of the location of fixtures and also to 'provide arrangements should any
get ont of order. The vault in rear of the buildmg W88 thoroughly cleaned, disin­
fected and cemented, and 3 ventilating shafts provided. A pipe with connections
W88 placed so the \lump to the excavators could be'connected without opening the
vault. The old pnvy seats about the vault were removed, and new concrete floor
laid. The sewer pipe outside the building is 4-inch glazed tile, while all within the
building is C&Ilt iron, leaded joints.

C. Plumbing fixtures: The plumbing fixtures are all of the latest pattern and
selected with a view to serviceability.

The followi~ fixtures have been set: 16 bath tube, roll rim enameled CBBt iron;
IS sinks, roll nm enameled C88t iron; 7 slop hoppers, porcelain; 16 water-cIOllets,
bowls enameled C88t iron; 1 W88h baBin, enameled C88t iron; 3 shower baths.

The fixtures are all trapped and ventilated. In connection with the plumbing and
fixtures it might be BBid particular care W88 exercised, and up to the present time
there has not been a Bingle"break, leak, or trouble of any kind.

D. Hot-water system: The hot·water main is Ii-inch pipe, and is laid from the
pnmJ? entirely around the building back to the pump agam, thus fonning a complete
circmt. The fixtures are connected to this main by smaller pipe. The water is heated
by the exhaust steam from the engine ur-the laundry, by the condensed steam from
the mangle and the drying room. The hot-water sup~ly for the kitchen and adjoin·
ing pantries is provided for under" the kitchen plant. '

E. The kitchen plant: The kitchen is provided with a donble range, 6 by 12 fest,
with 6 separate ovens and fire boxes. To each Bide of the range is set 1 large hot­
water boiler, which supplies all the hot water required by the kitchen and pantries
in this building: This arrangement provides hot water at all times in the hospital,
88 there are 3 separate hot-water !?,Btems, the two above and the one connected with
the laundry. The range is supphed with boilers, pots, umB, etc., making the plant

coF.P~fectingplant: The disinfecting plant, which W88 taken ont when this build·
ing wae used 88 a barracks, WaB again set up and thoroughly repaired.

G. Operating room: The board floor W88 taken up ground filled in, and glazed
tile floor set; glazed tiles were also set to a height of Sleet ad around the room. The
walls above this were replaBtered and painted with enameled 'paint. A new ceiling
WBB put in and painted with enameled paint; the old-style wmdows were removed
and new glazed windows substituted. The p88Illlgeway to the operating room W88
also tiled with glazed tiles.

H. Steam laundry: A new plant, conaiBting of steam boiler, engine, 2 w88hers, 1
centrifugal, 1 mangle, and 1 drying room, were purchased and set up. In addition,
stationary tube were set up and provision made for hand ironing.

I. Alterations and additions: This consisted of making new doorways, closing up
doorways Dot required, making partitions, repairing floors, walks, and repairing the
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roofs. Under this subhead the following are included: The building of a large refria·
erator with paallllgeway and 3 compartmentB; the fitting up of the dispen8ILry with
countel"ll, shelving, etc.; the building of 2 padded cells, and fitting up 2 rooms for
insane patientBj the making of cupboards, medicine cabmetB, wardrobes, etc.
Funds received: .

. ~J,~r ~~900'-%:~~=~r' ::::::::::::::::::::::::::::::::::::::::::::::::::::::: 'g;~:
H.61l.S2

Total expenditures to December 81. 1900 _. _. 18.1)72.10

1.089.22
LIabilities. December 81, 1900 _. . . 1.028.011

Equipping general hospilal.-This work: was one requiring technical knowledge
and experience of those who had knowledge of hospitals and hospital work. In thi8
Dr. J. M. Delgado, Ml"ll. L. W. Quintanl, and MiBB Mitchell ~ve valuable BBBistance.
None of the eqnipment required could be procured in this CIty, and as it takE!@ from
two to four weeks to receive supplies from New York and vicinity, the difficultiE!@ in
making aelections, revising ordel"ll, and drawing up specifications were very trying.
A~n, when onlel"ll were placed it would require from two to four months' time
before the receipt of the goods. The funds received for this purpose were 88 follow8:
July 24.1900. treasurer of the Island 16.006.7S
September 4, 1900. treasurer oC the Island. . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . .. . . . . . 6, lOll. 25
October 2. 1900. treasurer oC the Island _. . .. . 6.000.00
October 23, 1900, treasurer oC the island _. . . . . . . . . .. . . . . 6.000.00

24,13S.oo
Expenditures to December 81. . . . . . . . . .. . . . ... . . ..•. . . .. . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . .. 16,010.12

8.0lK.88
Llablllties...... . .. . ... . .. . . . ... . . ... .. . . . .... . . . . ... . .. . .. . ... . . . . . .. . . . . . . . . .... . .. .. . . 7, 4Ii6. 02

Running and incidental txperw8.-Under this heading is carried the staff and
employeM of the hospital and the running expenses, the expenses connected with
the care and treatment of the insane sent away, the expenses connected with the
paupel"ll' dispensary, etc.
Funds received:

July 24, 1900, from the treasurer........................................................... 1868. 81
September 4. 1900, Crom the treasurer...................................................... 913. 12

~~:;: ~.I:io,!~~1fti'et[=,u~r:::::::::::::::::::::::::::::::::::::::::::::::::::::::: S,::~
7.967. !Ill

Expenditures, to Include December 81, 1900 7. 0lK.ll4

871l.09
Llabilit11l1 . . . .. .. . .. .. . . .. . .. . . . . . . . .. . .. . .. . . . . . . . . . . . . . .. 283. IC>

List ofllUpplie8 transferred /() 1M gennYll~foT the period ending DerembeT 31,1900.

AXl ~nd number..
AnJUets, re8tralnt , .....•.......pairs..
BasIns. dressing number..
BaslIl8, pll8 do .
Back rests do .
Baskets. clothes do ..
Baskets, waste do .
Beaters. wire do .
Bed. small do ..
Bells do ..
Blankets, IUllIllrted .....•.............do ..
Boilers, IlOUp do .
Boilers. water do ..
Bowls, IUllIllrted do .
Boxes. brush do ..
Boxes, bread do .
Boxes. dredge do...•
Brollcl'fl, wire do .
Buckets, enamel. do ..
Cablnets,lUllIllrted do...•
Chalrs........•.............•........do...•
Chairs, !oldlng do ..
Chairs, rock1ng do ..
Chairs, revolving do...•
Chambers do ..
Ch1fI'onlers~oak do ..
Ch1sel. oolo do ..
Chopper, meat do ..
Clocks. alarm do ..
CleM'cr, b·ttchers' do ..
C101ets, china do .

1 1 COmmodes,oak number..
2 I' Colanders. heavy do .
2 Cups, colIee do ..

86 Desk. record do .
121 Dlshes,puddlng do .
6 Dresaers, oak do ..
6 Dry room do ..

12 I Dishes, soap do ..
1 Englne.centercmnk do .21 ExtractNo.7 do .

304 , Forks. IUllIllrted dozen..
2 ' Forks. meat do .81 Funnels do .
4 Graters, IUlSOrted do .
4 IGriddles.soapRtone do ..

12 Hammers, carpelllcrs' do .
4 HOO8.lUlSOrted do ..
6 I Holders,soap do ..
4 Inlwllon apparstu.< number..
2 Inhaler,cliloroCorm do ..

128 ! Inklltsnds dozen .•
2 lron•• lI88Orted number..

48 Irrigators. Peerless do ..
2 i Kettle. croup do .

28 Kettles, tea do .
b Kettles.1Ish do ..
1 I Knives, IUllIllrted do ..
1 Knlves.chopplnK do ..
2 I Kulfe with scabbard do .
1 Knives and forks. BIlIlOrted do .
9 i Ladles, IUlllOrted .• , " ..do .

0(

6
6
1

2t
20

I
48

1
1

24

"311
12
2
1
2
4
1
1
3

2t
12
1

24
6

27
4
1

24
12
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LUl ofwuppliu tromferred to 1M generallw8pital for 1M period ending Ike. 81, 1900-0 t'd.

Lampe,a1oobol ..••••••••••••.••.number..
llIachlne, pill •••••.••••••••.•••••.•••do•.••
Machlnee,eew1n8 •••••.••••••..•..•. do.•..
Mangle.••.•••..••...•.•••••.••.•.••.do••••
MaIlbel'll, polato .••.•••.•••••••....•.do••.•
Me&811l'ell, tin .•••...•.•••.••••..•..•.do•.•.
MIll.oolree .....••••..••.••.•••..••••do...•
Mitts, canvu .••.••••.•...••••••.....do. '"
Mllta,leather....•...•••••••.••••.•..do...•
MogB, IIl80rted ....•••••.••...•••••..do•..•
MatU-..•...••••.••••••.....••••.do•.••
Nlllpen, e&rp!lnten' .•••••••••••.•...do.••.
Patill, 8MOrted•••••.••••••••••••••..•do.•••
Pat1l, milk ••.•••.•...•.•••••.. : •.•..do .•..
Plr.na, douche••••••••••.•••.•••••.•.•do•.•.
PaM. dlllh•...•..•..•.....•••.•..••..do..•.
Plr.na, dripping .•••.••••••.•••.••....do....
PanlI. milk .•......•.••....•••.••.•..do.••.

=~~:::::::::::::::::::::::J~::::
P1cb, Ice•••......•.•••••..•..•......do....
P111oWII......••••.••.•...•.•.•.•..•..do..••
P1tchera,enamel •..••..•.•••.•.•.•..do•.••
P1tchenl~lIl8Orted•••.... " .•.••• '" .do••••
P1no, rol .•.•.......•••......•.••.do..•.
P1tchenl an 0011'11••••••••••••••••••do••..
Platel. pie ...•...••.....••...••.•..•.do.•••
Pots, Iron glued ....•..•••.•..•.....do....

~~:::::::::::::::::::::::::::::::3~::::
1l&n3e, kitchen ••.••.•••••••.•...•.•do••.•
lletr1Ieralonl....•........•..........do.•..
Bepnerator, formaldehyde...••..•.do••.•
JIoUler, col!ee •..•.••••••••...•..•..do.•.•
RnlCnl ••.•••••••••••.•••••.••..••.•.do.•..
BaUcepanl and covenl •.•••.•.....••do.••.
Baw.ootchen' •...••••••••••.•.•.•••do...•
8aw.hand ..••••.•••••••••.••••••••••do.•..

~rer.:~~:::::::::::::::::::::::~~::::
8<'ale. platfonn•..•••.•••••••.•.•..•.do•...
Shakel'll,pepper ..•.•••••••.•••.•.•..do..••
Shakel'll, alt •.••..•••••••••••••••.•.do••..
8klmmenl, wire.••••.••••••.•••.....do...•
Sklmmerll, t1at••••.•••••••••••••••.•.do.•.•
Skewem,meat•...••..••••••••.•..••.do.••.

:.:v~~:::::::::::::::::::::::::~~::::
Bpoona, UItd....•. , ..••.•..••.......do...•
B1ftel'll, dour•..•..•...•..••••..•••..•do ..••
Btanda, &IItd •.....•••....•......•...do...•
Blanda, wuh, with bulUl..••...•...do....
Bland, wuh. oomb•...••••..•.......do...•
Steell •....••••.•...•..•.••.••...•...do ..••
Sterilizer. oomp. fonndg .•..•...•••.do...•
Bterlll:rer. ward .•.....•..••••.•••.•.do .
Straps, wal8t ., ••.••.......•.........do .
Btooll, a.td do.•..
Btretcner wheel. ..•..•..•••••••.....do..•.
BIove.2 tier ...............•.••.•..•.do•...
Stove. 011.•........•••••.•..•..•.••..do•.•.
Btlcka,~dle •...•......•...•...•..•do..•.
Strainers. hl'lLvy.•..••••.•••••••.....do•...
SyrfDgell, IlllCpUC .•••••••••••••••••..do...•
Tables. UItd ..........••..........•.do....
Tables, oak•.•.••..••••••.••••••.....do...•

~~~~ei:::::::::::::::::::::::~~::::
Trowe1l. maeoDll' ....••..••...•...••.do•••.
Trocka, wuh room•..••..••..•......do..••
Tube, foot ••••......•....•••••.••....do••.•
Tub. IltaUonary •••.•.•.••••••.•••.•.do.•••

~~1r::~~::::::::::::::::::::::::U::::
Urinal, large " •.••do .•••
Wardrobe8; lingle.........•••••..•..do .•••
Wuhen•.•.•...••••....•.•.••...•...do .•••
Wuh~rds•..•.......•••.•.•...•.•.do••••
Wheelbarrow do.•••
wrlnse.... clothes...••..•••••....•...do.•••
WrIItleta, resll'aint.•.•••....••......do.•.•
WuhBtanda •....•....•.••.•.........do..••
Backa, water...•.••.•••••...........do.•..
&oon...•......•......•..........pound•.•
JIq. caDYU •••••••••••••••••••••number.•
Bat1Dcpowder..••••.••..•••.....••_ ••

12
1
2
1
2
8
1
2
2

116
224

1
42
12
24
18
24
12
12
12
12

160
4

S4
6

80
48
6

10
1
1
8
1
1
6

40
1
1
4

82
2

102
100

4
6
2
8
8

118
2
8
2
1

96
1
1
4
4
1
1
3

12
2
2

b4
80
1

24
2
2

18
1
6
1
1
1

:u
2

:u
8
2
2
II
8

60
1
2

Banda, robber ..........••...••.... boxea.. 6
Beano .•..•.••..•.•••. '" ••••.••••pounds.. 860
E«ll' ~ter number.. 1
Beef..........•...••..•.••.•..••••pounds.. 814
lledI1de notes ........•.......... number.• 11,000
Blankets. white yards. . 81
Bloe ..............••••........... pounda.. 4
Bollel'll, water. attch. range ••••• number.. 2
Books. Index ..................•.....do.... 4
Book.. memo•• _14 ...•..........••do..• , 41
Boob, reoord .•••••.......••••.•....do.... 14
Book, reglBter do. .•• 1

5·.~~·.:.:.:.:.:.:.:.:.:.:.:.:::.:.:.:.::.~~:: 4.~
Bread pounds.. 2'111
BlndenlJ.!arge ...•••.....•.......number.. 6
Bowll, l;hlna. &BBtd •••••••••••••••dosen.. 17
Brooms .......•.•.....•.....•.•.•number.. 42
B ..••.......••.....•..••.do.... 48
Bl 1I\Jl, hJllr .................•...•..do.... :u
Bru.<h ,hanl! .............•........do. .•. 7
Bruab nail ......•...............dosen.. 6
Bonl . II 8Jld vinegar nomber.. 18

k. pr rlptl n do.... 1
Button gJ'OM.. 4
Bow"'. "bopplng .............•.. number.. 4

Bo\ ; l1~L:::::::::::::::::::::::~~:::: ~~
CanI l.enl. hinged do.... 12
C&n'&II, white......••.........•...•yards.. lot
Charta, temperature..•.........•number.• 1,000
Chocolate poonds.. :u
Cam r1~. ton..••.•...•.......... yard... ll20
Cloth. lton ••......................do.•.. l,tl4IIi
Cloth., "Ottoo. unbleached ..••...•••do.... 872
Cll th, 011 •••••••••••••••••••••••.••••do.... 18
CI til., tAble ..•.•..•••....•.•......••do.... 711
Clotb. lrlp •... : ...•.•........•.. do. ..• I\2D
Cloth '8llne ........•.•.....•.•....•.. feet.. 1.200
Cl tit . p,ln•....•.•..••••••........•.gJ'OM.. 6
CIlPl'. NI"81'ra ....•...•.•.•..•..•number.. 800
Coifee .. '" .••.••.•.•.•.••.....•.. pounds.. 428
COmbll..••.•......••.•.•...•....•number.. 80
COrkacreWII.........•.........••. : ...do.... :u
Cotton WaBle••••••••••••••••••••••••do.... 100
CrInoline .........•..•.....•..•••..yards.. 406
CUpll, egg••..•....•.•••.•...•...•••dozen.. 18
Cupa arid aauoonl.........•.....••...do. ..• 40
Demijohn •....•...••.....••..•..number.. 1
DIlIhea, vegelable ...••.•....•.......do.... 48
Dl8hes, g1aBe .....•...•.....•.......•do.... 12
Duck ..........•.....•.••.•.•.......yards. . 21
DoBtera, feather •...•.•.....•••.. oumber.. 21)
Eggs ..•.•.•.•...•.•.•••..••........dozen.. 107.
EnvelopeR, &88td ••.••••••.••.•••number.• 8,660
Envelopes, omclal ....•..•.•..•••...do. .•• 800
Eraael'll, robber ••••.••...•.......••.do.... 12
Faatenel'll, paper..........•.•...... boxes.. 6
Faocets atlach. to range ......•.nomber.. 2
Faucet, wooden ..•.•..•....•....•...do.... 1
Flannel, white..•....•............. yards.. 824.
FIttings and connectB .....•..........set.. 1

~~:·.·:::.·::::::::::::::.~·:::::::~~~t: ~
Ghulle•• looking. framed ••....••nomber.. 2
Grates..•....••.......••••.••.•...••.do.... 12
Half mooUl•..•.•..•....•••••..•...•palnl.. 6
Ham ......•...••.•..••.•..•.••••.pounds.. 260
Hlatory Bheets•.....•.•••••.•.••.number•. 4.000
Ice .••.••.•....••••••.•.•.•..•....poond•.. 2.286
Inll:. ChIna •.....•....•.........•.lx>ttlea.. 1
Ink, black ......••.••••........••.•.do.... 7
Ink. red......•.....•.......•........do.... 12
CraBb. onbleached .•.....•........yard... 32
IrrIgators, g1aBe ..•••••••.••....•number.. 2
J do.... 1
Uud ......•....••...••...••....•.poond... 202.
lArd .•.•........•.••.•••..•.........caM.. 17
Lime chl. .........•.....•.•.........do.... 10
Linen....••............•....•..•... )·ard•.. 1,260
Linen toweling•...•.••.••••........do.... 200
Linings, range eet.. 12
Macaronl •...•.•........•.......•..boxeB.. 3
Matchee gt'OBII.. 1
Meat ...•.•...........•...........pounds.. 32lI
MeloDl .•.......•.•.......•..•.••number.. 116
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List of ItUpplie8 tramftrred to the generallwspiialfor the period ending Dec. ~1, 19OO-C't'd.

-4
2
1
1
1

:K
4
4
2

20
-4
8
f>
2
4
2
2
S
r.
6
4

12
4
2
2
6
2
2
2
1
2
1
-4
1
2
2
1
1
2
2
2

26
-4

10
10
6
2
2
1
1

10
1
1
1
1
1
2
1
1

10
25
2
-4

20
1
1
6
2
4
2
4
1
1
1
2
2
2
(;

10
10••48
72
1
I
2

Acid IlILllcyl1c.•••.•.•.•.••••.•...•bottles••
Ammon. bromide do .••.
Antlmonii potalll do.•.•
Argent! nitras cryst do••..
Argenti nitras fusum ...••.••..•..•.do....
Acid, carbollc, crude•••...••••...•..do•••.
Acid, acetlcnm •....••.........•..•.do•.••
Acid, lartarlc•••••••................do .
Aetheris splrltu.l compo .....•..•....do .
Alcohol do .

~~Eqw.::::::::: ::::: ::::::::~~::::
Ammonia carbonas..........•..••..do..•.
Acacia pulv do .
Acid arsenosnm do.•..
Acid citricnm•....•...........•..•..do.•..
Acid tannic.•••••...••..............do .
Aloin pilulae comp ••....•..........do .
AmmoD.ia chloride do .

I Ammoniachlorldnm do .

~~J~:im~ni·:::::.-.-::.-.-.-::::::.-.-.-::~~::::
Apomorphllllll hydro tubell..
Aspldie oleoreslna bottlee..
Atroplnial sulphas . . tubell.•
Antlseptlc tabs ....•...........•..bottlee..
Acid carbollcnm do .
Acid hydrochlor ...................•do..•.
Acid sulphuric do.•.•
AbIlOrbentdyspeptic tabl do .
Acetanilid tabl •......••............do ..
AcetanlUd compo tab!.. •............do .
Acid arsen., Iron, and strych. pllls..•do .
Acid Ila1llc and ergot compo pills ...do .
Alkaflne antlsep-imp. pUJij....•.....do...•
Aloin, bellad., and po<1oph. pills•...do....
Analglne•..•••••••••••••••••••••••••do...•
Anooyne for Infants •••.............do....
Acacia .•.......•.••.••..............do ..•.
Anticonstlpat!on do .
Acid, sulphuric arom .......••.•.pounds.•
Acld,carbollc .•.•..........••...•...do .
Acid, acetic .....................•...do .
Acld,sulphuric ...........•.•.....•.do•..•
Ammonl& liq ...•..........•.........do••.•
Acid hydrochl do..•.
Acid, nitric.........•...........••..do.•
Acid, sulph., pure ......••.••.......•do...
Hamamelis ext.•......•..........•bottle ••
AcldiiCltrlc •..•..........•........... tin ••
Alco 01 .••.•..••.•...•..•••••••••galleDB.•
Aconite root, 11. extr ....•.•.•..•..bottle..
Al0C8J.jlld. ext. .........•.........•..do ..••
Angc ca, lid. ext•.•......•........•.do•..•
Amlca,lI. ext....•.......•..........do .
Asafetida, 11. ext do .
Acid, boric ........•.......•.........tins..
Acid, salIcylic tln..
Acid, phosphoric do .
Acid, lartarlc tiDB.•
Alnm crysta1 ..........•.•.••••...pounds..
Ammonia, arom........•..•.•..••...do...•
Aloe pulvls..............•.•...... bottles..
Aether...••.....................•..•. tiWl..
Atropllllll,sniph ........•............box.•
Asafetldaiitr ...............••.••.•bottlee..
Acid sulp .., arom do.••.
Aether splnts do..••
Ammonia, arom...........•.•..•....do....
Acidphospb do...•
Aconire., Unct............••.•.....•.do .
Aphl'()(llslac No.!. do .
Astringent wash ......•......•••.••.do...•
Antlseptlc No.6 ......•••••...•..•...do....
Ammonia, arom. spts.....••.......•plnts..
Aloin compo pref•.................bottles..
Ammonia, U. S. P ......•.....•...•..pln"' ..
Acid carbo and Uni co.....•....••pounds..
Antitoxin concentrated..........•.Lubell.•
Antitoxin standard do•...
Bismuth sallcilate ...............•pound..
Bismuth sublimate...........•......do..••
Bottles, empty ...........•......nnmber..
Boxes, pill do.•••
Bicarbonate of soda pound.•
&rbados tar gal1on.•
Hl'Iladonna ext. II ponnds••

Millr. .........•...........••.•....•.litera. • S26
MucUage •..................••.•..bottles. • a
Muslin.......................•..... yards.. S60
Naplr.lns, table ................•.•.dozen.. -4
Needles ................•.......packages.. 2
Netting, moequlto................•.yaidlI.. 122
Oll ................•...•...•...... pounds.. 10
Oll, cylinder ••......••.....•....•.gallons.. 20
Ol1ves .....•...........•..•....•..•..can.. 1
Pads, llCr&tch, IUI8td •••••••••••••nnmber. . 160

~:is,~fn::::::::::::::::::::::::~~:::: ~
Paper, letter ...•..••••••.......... reaDlll.. 4
Paper, blotting sheets. • 24
Paper, ll&nd ......•...••.....•....•..do.... 6
Paper, tollet ......•..••..••.••••packages.. 60
paperj T. W ..•..••.••.•.••••••.•••reaDlll.. 8
Penel s, lead ....•.....•....••..•..dozen.. 6
Pencils, slate....•.......•.......nnmber.. 12

~~::::::::::::::::::::::::::::::::~:: ~
Penholders nnmber.. 12
Petroleum, relined......•........•.•cans.. 49
Pepper, grain ..............•....•pounds. . 10
Mop", aastd ..•..........•.......•nnmber.. 72
Pineapples do. 79
Pins ..........................•....conee.. 24
Pins packages. • 24
Pitchers. china ............•......•dozen.. 8
PIpe ana dampers .....•.............feet. . 26
Platee. ROUp .....................••dozen.. 8
Platters, china do.... 2

~~~~:I:~:::::::::::::::::::::~:: ~
Pots, mustard nnmber.. 12
Raisins ...........•.......••.••......box.. 1
Ribbon, cotton packages.. 76
Rlce pounds.. 462
Rings and covers with, range ...••.•.set.. 12

~r. :..::::::..:::..: ::::::..:::::.~:: 1~
Saucers, china dozen. . 40
Sheeting .....•....••••............•yards.. 1,806
Shelf, double plate nnmber.. I
Slates do.... 12
Sllppers, cloth palrs.. lOS
Soap..•••.••••••...•••.••.•••••.••barre1l!.. 6

=&:::::::::::::::::::::::::::::~~~:: '.!If
~~~:::::: ::::::::::::::::::::~~~~:: g
Starch, com.....••..•.............barrel. . 1
Starch, com pounds. • 40
Sugar, IL!IIltd do.... 636
Threed dozen.. 9
Tomatoes cases.. 2
Towels nnmber.. 60
Trays, gllL!lll do.... -4
Tray, soap do.... 1
Tnmolers, g1lL!lll .....••.•..•.......dozen. . 40
Tureens, ROUp ..................•number.. 12 I

Twine balls.. 6
Vegetables...•.•......•.....•....pounds.. 864
Vermlcelll do.... 12l
Vinegar.•.......•.....•..........gallons.. 88
Wax, Japan pounds.. If>
Wlne barrel.. 1
Wood cords. • 16l
Acid, oxalle pounds.. 26
Adrian aneeth Dottles.. 20
Aguardiente gallons.. 40
Acid, citric pounds.. 2
Arnica tinct do.... 2
Adhesive plaster roll. • 1
Alum calcined.•......••.•.....••pounds.. 2
Arlstol ouncee.. • 2
Amica 1I0wers...........•.......pounds.. 6
Arnica root do.... 6
Arseniate of soda.......••...•....ounces. . 2
Acid, boric, pwd...............•...11ters.. 12
Acid, chromic•..........•........onnces.. 2
Acld,lactiD.....•••....•.•..•....... liters.. II
Acetanilld .•..••.......••.•.••••..bottles.. 6
Acid boricnm pulv.......•..•...•.••do.. .• 4
Acid Ila1llcnm •.•.•••..•••.••.•.••••do. ••• 2
Acid Iact!cnm do.... 1
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II&IIam ~ba •••••••••••••••••••••C&JIll••
Bromide ofC&lDphor.•••••••••••..oun~..
BoUlllll, .-&d.••••••••.•.•.••....nomber..
Bo~ emp\y ••••••••••••....••.••.do••..
BIsmuth, mlmitra&e •••.••••.•••••Ilottls••
Beef extract •..•••..••...••....•.••••jam••
Boxllll, p"d.-.t•••••••..••••••••••dcRI•.
Borelli, cork ••••••••••••••••••••••••••lIlt•.
Bruabllll, llhavlnB•••••••..•••••••••da.m.•
BblmnUllUbIallate•••••••.•••••••boUlee..
BoU1ll11, drop ••••••••••••••.••••.nomber.•
Belladonna tlnclDre••••••••••••••boWee.•
BImI. beta.nap.oomp ••.•••••.••••.do.•••
BIlIm. 1Ubn1t. and ipecac•.•••••..•••do••••
BlaudB m.- do..••
BlaudB ton1clax••••••••••••••••••••.do••••
lIroDch1t1l1 No••••••••••••••••••••••do..••
Brown'. miL comp••••••.••••••• , •.do••••
Bromide~~]~ vag•••••••••••••••.do..••
Boxllll, an.....,puc••..••..••••••••••dosen••
Boxee blandlDgvapol'•••••••••.•••••do..••
Blandine. p1alD ••.•••••.•••••••••••.pint••
Blandtne. oomp ••••••••••••••••••••.do••••
BIand1ne. carb01tsed •••.•..••••••.••do••••
Blandlne. encalyptoUsed ...•••.•.•.do••••
Blandine. menUloUsed.•••.•••••••.•do•..•
Blandine. thymoUsed•.•..••••••••..do••..
Blandine, ClI.1I1phorated ...••••...••do••••
Boxllll, oint •••••••••••.••••••.•••••.gJ'(8I••
Boxllll, pill •.•••••••••••••••••••pacltages••
Boxllll, powder••.•••••••••.•••••••..gJ'(8I••
Boxllll, twtne ••••••••••••••.•••••nnmber•.
IIAlam toln•••••••••••••••••••••••.••can ••
Be1ladonna leavllll, II. llllU ••••••.botUee••
JIenmtn comp•• II. ext •••••..•......do.•.•
BryOD1a, IId.llllt ••••••.•••••••••••.•do••••
Bnchn. tluld llllt ••••••••••••••••.•.•do.•••
Bellad. empiaA••••.•••••••••••••.•..Una••
Boxee glui~lee ••••.•••••••.nomber••
BoU1eebraDdy••••••••••••••••••••botUee••=glaa nomber.•

• taloomm •.••••••••••..•••boWee••
Buchu,ext.. II •••••••••••••••••••••••do•.••
llukela1IllODP••••••••••••••••••nomber••
C1Dchon& ext••••••••••••••.•••••.oun~••
OPJlon ctnnamon••••••••••••.•.••pound .•
ceylon cinnamon, po"d ••••••••..•.do....
Cod ltveroll .•••.•••••.•.••.•••.capmles••
OoDYallarla ext. lid••••••••••••••.pound.•
Chlortdeof tron ltq ••••.•••.•••••••• llter••
Coal. mineral ••••••••••••••••.••.pounds••
Charooal ••••••••••••••••••••••••••••do••••
Cocoa bnuer •••••.••••••••••••••••..do••..
OoUon••••••••••••••••••••••••••••oun~.•
CUIor tinct ..•...••.••.........•..pound••ereo.x.e baya (beech) ••••••••••.•••do.•••
cera lIara..•.•••••••••••••••.•••.•.•cake.•
cem. oxa11c.•.••••••••••••.••.••••boWes••
Chryarob1D •••••••••.•••••••••.••..do.•••
CuprtlllUlph ••••••••••••••••••••..•.do ..••
Copatta, beJ8 •••••••••••••••••••••••do .•••
=.t~ta•••.••••.•••••••..•.•dO...•

lndlca, ttnct ••••.•.•..••..do•••.
Chloral ••••••••••••••••••••••••.•..•do..••
ODcalDe bydrochl. hyp ••••••...••.tnbee••
Comtnlllbrombydzu••••••.•..••.•..do.•••
Oopaiba ptlullil co ••••••.••••.••••boUles••
ereo.otmn •.••..•..••.•..........•..do••••
Cupdl anentotab8•••••••••••• '" ...do.•••
Chamolll aktna••••••••••••..•.•••number..
Calomel MOCh•••••••••••.•••.••..botUes••
('.alomel, tpecacl and 80da b. c••••••.do..••
Camphor JDODonrom ••..••••••••..boWe.•
Cardiac dilataUon •••••.•••.•••.•.•.do••..
CanD1DadveNo 2 do .
CaUlarUc, acUve do••.•

~P::::::::::::::::::::::~g::::
CYldt1ll No. 1 ••••••••••••...•.•••••.do••..
Choral b)'drate camp do•..•
Colortng tableCa.••.••.•••••••.•..•..do.•••
Curarlne IIIl1phate •••.••••••••.•••. tnbee..
Codeine pJlojpbate do .
Camphoi U.8. P. IIpCa '" .plnts.•
Chloroform •••.••...•••••.•••.•.••..do••..
Cutter. root ••••••.••...••.•.....number..
Cork molds••••••••••••••••••.......do....

500
6

2Ii2
116•50
50

1
1
2
e
2
1•1
1
6
6
1
1
1
1
1
1
1
1
1
1

10
100

Ii
2
1
1
1
1
1
2
Ii

'll
e
1
2

•6
1
1

100
1
1
6
2
S••1
1•2
2
S
2
1

10
2
1
Ii
I
1
~

2
2
1
1
1•1
1
I
1
1
Ii
Ii
2
1
I
6

('.orlts, ..cd .•......................~..
Causdc holden•••.•......•..••••nomber••
CaDtharldllll, lid. ext............••boUlee•.
ea-J'a-enda,lId ext do..•.
Cherry bark, lid. ext do .
Catechn camp •••••.....•.....•.....do .
Cemtcttuga do .
CInchona, red do..•.
CInchona camp do••••
Colch1c:Dll eeed••.•••••••••••••••••. do....
CUbebs ...••....•...•.......••.......do.•..
Cod lIveroll nllon•..
Columbia.......•.....•...•...••..ooUlee..
C&1aber bean ...•••...•••....•..•..•.do••..
ClIpstcom lid. ext do .

~~:~~::::::::::::::::::::~g::::
~~~~.::::::::::::::::::::::::.~~~::
CylIDden1 glaa number.•
CaDtharlaee emplut ....•........... tins..
Codelna ••••••••••••••••••••••••••bottles.•
CaIIelne citrate do .
C&IlGCUID tinct do .
Chloroformum•....•.....•.•..•...••do .
Chlcorlum tinct do .
Cocainle hydrochl do .
Colchlcl ext., II bottles..
Collodiom do .
ceratum reslD8l••••••••••.•••••••••••Jan•.
Chloroform•..............•.......bottles..
Coca lIuld ext pound ..
Cotton, absorbent.•............•.pounds..
Cotton, electrtc do.•..
Cord, extenalon do•..•
COrb number•.
Daml nil tid. extr....•.•.......•.botUes..
DI ltall • O. cxtr do .

t8J Uncr.. do .
I>IgIUlllnum tubes•.
DI pen tory U. 8 number..
DI. rrbea No.1 •.••••....•........bottles..
D1t.ITh No. \! do.•..

ttvc No.2 do.•..
DIi;1wll do .
DlrlAecUc Imp do .
Do '11 ..lit. ~I .•••......•..........do...•
Dove"'" poWdllrs do..•.

nile mp do..•.
eu olr mary litei'll..

Cil 01 tb)'II1e .....•..•......... lIte .
x-Dlonlla, pwd do .
El1ca1yptol ounces.•
Eucalyptol •.•.....•...••...•.....bottles•.
Ergotln do .
Extractors, cork number.•
Emmenagogue, prel.. botUes..
Expectorant No. S ....•.........•...do..•.
Enaormttrlt1ll.....................•.do..••
Ether, nltroU8, U. 8. P....•.........plnts..
Ergot b6ttlell..
Etlier lnhaler number..
EmplaM. (enl. ..•.................. boxes.•
Ergot ext. lid••.••.•...........•..boUles..
Flaxeeed..•.••................... pound•..
FIlllll, 5l'8l1CrlPtion number..
Funne steel do .
Formal ehyde tab/l tubes..
Ferri and qutn. sol bottles..
Ferri and too. syrnpUll do..•.
Ferri pyrophOll.................•....do .
Ferrlsulpli. e:u!c do .
Ferrum ieductnm do ..
Ferri and poCalld tan do .
Ferri and poCalld camp do .
Finger cots number..
FIltering Jl&pcr ........••..•.••psck&ge!l..
Ferri chloride, U.8. P bottles..
Ferri chloride tinct•.•.........••.•.do••..
Fever (Davlsl ••.....•.••...•...•••..do....
Formaldehyde solntlon....•.•..•ponnds..
Formaldehyde contalneB••......number..
Genttan ext pounds••

I G1Jcero. phospho of llme lIters•.
I Gauze•••..•••••••••••...••.••..pacltages••

Gauze .•••••••.•••.•....•.•.•••.•.pounds•.
uause....•....••••.••.•••..•••••••• y&rd8••

II

•

2(

3, :It
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Gause bandages •..••..•.•.••.•pacUgee..
Gause boric boIflll.•
GIycer!ne boWel.•
Glycyrrhiaae ext. punun do .
Glycyrrblsae mist. co. tab! do••••
Gualaool carb•......................do••..
Gloves, robber pa1rlI••
Gelatine cap8 boIflll.•
Glue, liquid C&DlI••
G1ycyrrhiaae boWee.•
Gelsemlum tinct ........•...•..••..•do••..
Gonorrhooa No.2 do••..
Guayac comp do•...
Gelsemlum ftd. extr do••••
GLnger ftuid extr do••.•
G1ycyrrhlza ftd. eItr....••....••.••.do....
G1ycyrrhlza quin do..••
Gentian tinct do .
Helonlas ftd do .

~~SSrUilji il.ei:: ::::::::::::::::::::::~g::::
Hyoecy&musftd. extr do .
Hemp, Indian, ftuld extr do ..

~~~la~IseXi::::::::::::::::::::: :~g::::
Hydrag nit. unguent .Jar•.
H&memelill ftd. ext. bottlee..
Hydrastis eIt. ftd ..••.•...........•.do .
Hydrarg.oleatum do .
Hydrarg. oxldum do ..
Hydrarg. chlor. COITOll do .
Hydrarg. chlor do .
Hydrarg. cum. crela do..••
Hydrarg. chlor. bicarb. tabs do ..
Hydrarg.lod. ftav do .
Hydrarg. D1&IIIl& jars..
Hydrarg. D1&IIIl& tabs bottles.•
Hydrarg unguentum ........•......do....
Hyoecyaml hypo. tabs ....•........ tube8.•
Hyoecy&ml pllillae co ....•.......bottles..
Hypoph. and quinine comp do ..
Hydrastine comp do .
Hypo<!. aconitine .••.•............. tubes..
HyjJod. apomorphine do .
Hypod. atrol'Lne suiph •............do .
Bypud. cardlac No.2..........•.....do .
Hypod. cardlac No.8 do ..
Hypod. cocaine hydrochl ........•..do .
Hyj>od. d\Jrltalln ........•...........do.•..
lIyoeclneliydrochl ......•..........do ..
ilypo. antlasthmatlc- do .
Hypo. caffeine sodium ......•.......do .
Hypo. ergotln tubes..
Hypo. phlsost-sallcy ...........•....do....
Hypo. pllocarpln hydro do..•.
Ipecac ftd. extr bottlflll•.
lpecacuanhaepulv ..........•....•.do.•.•
Iron suiph do .
Insect powder... . .. .. . tins.•
Iodoform gauze boxes.•
lpecacuanhae ext .......•........bottlee..
lpecacuanhae pulv do•...
Ichthyolum••••.......•...•.••......do••..
Iodoform do••..
lodum .••.••••............•......•.•do••••
lpecacuanhae and 01'11 bottlflll ..
li18IngIa. plaster packages••
Iron peptonate comp ......••..... bottles.•
Iron pyroph. quin................•..do••.•
Iodide of Iron 0unCflll.•
Iodine sublimate do .•••
Jalap J>wd••..••••........•.......pounds.•
Jalap lid bottlflll.•
Jalll ointment dozen.•
Jars porcelain number.•
Kola ftd. ext ounCflll..
Krameria compo ft. extr..••••....boWee.•
Kava kava ftd. ext do••.•
Krameria \ld. eIL do .
Kola lid. ext pound8.•
Lanolin ointment do•...
Lacto phosphat<lllme sol do .
Lactate of iron do .
Unden·tree ftowelll do .
Laurel cherry water do .
Labelll,6lIIItd number..
Lavenaer comp bottleo ..
Unum pulv tins..

11 I
2..
2..

60....
1
1
1
1
1
1
1
2
1
1
I
1
I..
1
I
1
1
1
8..
2
2

10
r......
1
I
1
1

.10
10
20
10
10
20
20

t;
10
10
20

t;
10
1
2
2

12
2
1..
2
6..
2
t;
1
2....
2
1
6

24
6
1
1
1
2
2
1
1....

5,46-1
I..

LIme chloride ........••••••••••••bottles.•

~=~t.:::::::::::::::::::::::~::::
t1thfA carb •..••..........•.....••.•do•.••
L1nlmentum robefactlous lab! •.••.do•••.
L1tuces paper, 6lIIItd.•........•....Bbeeta•.
LIme water boWee.•
Lavender comp .•..•..•..•..••.....pLnta••
Lemon do.•••
Minerai kermee ..............•••.pound8••
Manna rolls do••••
Mannlt do...•
Magneslumcarb ..•...........••.pounds••
Magnesia carb .•..••...•••••.•.•••papers.•
Mercury chlor boWee••
Menthol do••••
Morph. sulph. H. I tube8••
Morph. sulph. tab! ..•...•.•.•.••.bottlee••
Mould, suppollltory number••
Morphlnae sulph bottles.•
Mere. lod. red do•..•
Morphlnae 8ulph ' tube8.•
Mal'8hmallow ftd. ext bottles.•
Mercury blchl pound8.•
Magnesia sulph ............•......•.. t1ns ••
M)'rrhae tinct bottles••
Nux vomIca, tinct do...•
Nux vomica pwd ...............•.ounces.•
Nitrate of polaBb. pure..•...•......lItelll.•
Nucls vomicae ex t. ft bottles.•
Nltl'Olflycerine H. I. tubes.•
Naphthalln boxes••
Ncul'I\lgIa preferred ..••.....•....bottles.•
Nitroglycerine comp do••••
Nitroglycerine •......•.•..•....•.•. tubes••
Oil, almond ...........••••...•.••bottlee••
011, cod liver...•...............••...do••••
Oil, 011 ve .............•.........•.gallOWl••
Orange ftower water ..........•.•.. lItelll••
Opium tlngula .•............•..••pound8••
OlJOdeldoo soap .........•.••••••••..do.•••
Oleum gOllflypusem .•••........••. bottles••
Oleum tereblnth do...•
Oleum rlclnl ...............••...••••do.•••
Oleum caryophylus do.•••
Oleum gaultheria ..••...........•••.do.•••
Oleum menth. I'll' .......•..•.....••do.•••
Oleum morrhuol ..............••••••do••••
Oleum sanlall do••.•
T1nglu do.•.•
01'11 pllul6O do••••
01'11 tinct. C&mph do .
Opium pulv do.•••
Ointment boxes dosen .•
Opium and camphor ....•.•.•••..bottlee••
Opium, Ipecac and lead do..••
Orange comp plnta••
Oint. acId !!I\lIcyllc comp poUnds.•

gl~t ~~~l ~~I~'e~;;~::::::::::::::~~::::
Oint. zincl oxide comp do .
Opium conc. tinct bottles••
Opium C&mph. tinct do...•
Orange blttelll do..••
011 turpentine gaIlons••
Oleum theobrom t1ns••
Opium tinct bottlee.•
01'11 tinct. C&mph do _
Perovlan bark ext .............••po\Ulds._
P1mcreatlne •...•.................pound ••
ParaMn •.•..•••.•......•........•.•.do....
Peptona.•.....••......••.....•.••...do..••
Peptonate of iron do...•
Pencils, hair gTOllII••
Peppermint bottle.•
Pilocarpus do...•
Podophyllin do .
Paper, blue re&m.•
Paper, wrapping reams••
Plaster, adhesive.........•••••...... rolls.•
Plaster paris .••......•.....••••.•.... tins.•
Physostlgl sulph box••
Plaster, aaheslve ...............•••spools.•
PellS1num bottlee.•
Plfocarpl ext do...•
Pod0yhYlll resina do.•••
Pnm \11'1f., ext do...•
Plll!ltellI, mustard dosen ..

2t....
1
1

100
1
1
1
1
8
2
2..

20
2

12
10
1
6
2

100
1
6

10
l
1
Z
1
2
1
6
1
1

10
a
a
1

12
1
6....

16
1
1
1
6
1
1
2
1
1

100
1
1
1
6
6
6
6
1
1
1
1
1....
1
1
t

1
1
?
1
1
1
1

12
42
2li
1

110..
1
1
1
6
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60
6
I
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60
10
1
1
1
1
1
1
2
1
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20
20
10
1
2
1
2

12
2
1
I
1
2
2
2
1
2
1

16
10
1
6
4
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1
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1

12
1
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48
1
1
1
1
1
2
1

80da chlor bottle..
Bacc lU! •.••••••••••••••••••do....
81na mpl t •••••..••••....•••..•Uns••
8flle had ........•..•...........•.),ardA••
Sdll ,pwd....•.............••....pound .•

llllll, bromld •................boltlca..
lum,llhtll!lph ••.........•....•..do•..•
Urn, 11)'1 ••..•••••••••••••••do....

8Ul hurln roll •••.•...••.......... kIlO8••
l, btCBrb.• pulv••••••...•......bottlee..

SIlIQI lA\)Io •••••••••••••••••••••••••••do...•
Sill ph n .................•..•.•.•...do .
&ntonlnllm oJIl ••••••••••••••••••••do .

. bicarb do .
,bicarb.. In nth. pip do•...

il hypo'mJphl do .
IIllallr)·J \111 •••••••••••••••bottles..

Slr}·chnlne.1lU ph do.•..
SuU nlli. labt; •••.•••••••••••••••.•••do....
SPOOl! ,llIDlIl1 .•••••••••••••••..strings.•
Bille,olllod••.••.•..••••...••••••••... rolls••
81 nes. ere .............•••.•......dozen ..
Strops, razor •................... number..
SyrlDgel, penis. gl&lll •..............do....
Stem~eI, rubber..•...........do•.•.
St.roplian~h11 tinct...••.•.....•....bottle..
8alme IllIUllIon •....................do...•
Balol compound ..............•.•...•do.•.•
Santonin and calomel. .•...........do....
8&'11' Pll1mettol~mp ...••........•..•do•...
Bedall....e modmed..•......•..•......do .
Soda and mlnt•...........•.......•.do .
SOdium. bicarb. and pal't'g. compo ..do .
I3troph and nitro!. comp do .
StryChnine. nitrate ......•......... tubes•.
Strychnine. sulphate.•....••..••..•.do .
Strong solution....•..••.......•.•..do .
811ccharln ..................•.•..•.bottle .•
Sodium bicarbonate .....••..•.•.•.•do....
Sinapis Nigra, pulv•..•.....•.•...•... tln ••
Sulphurate potash.•.......•.•.•.••. lIters•.
Tu!>ea, teatlng.•....•..••.••.....number..
Tempurol ••......•.......•...•••.ounces.•
Terebethlum •...•..•......•••..•.•bottle••

i~run~\i.8.iD·::::::::::::::::::::::::~uti::
Thermometers, D.lCale•..•..•..nnmber.•
Tents, lamlnarls .•.••..•..........dozen ..
TonslJltls mulf.• comp.....•.•....bottlCII..
Tar. solnble•..........•.••.•..•.....do....
Tolu do...•
Taraxacum •...•..•••..•........•...do••.•
Talcum........•.•........•.•..•..... tlns.•
Tuer->J. •..............•...•••.•.bottles.•
Uva Ul'IIi. lIuld extract..•..•••......do....
Urinary lest paper ....•.•......packages..
Vaseline.white ....•.•..........• pounds.•
Valerianate. quinine 0uncCII•.
Valerianate, ammonia.••...•.....ponnd ..
Vials. 1IIIIltd.•••••.••••••••••••••••.•gTOI!Il••
VaJerisn. fluid extract.....•..•..bottles..
Veratrum ...iride •.....••.........•..do...•
Veratum v1rides ....•.••••.••.......do .
VlburnJum, comp.•....•••.••.......do .
Veratrum v1rid., tinct •..••.........do .
Vaccinations ................•.packagCll .•
White oxide antlm pound ..
Wire splint netting .•.••.•...•.....yaros..
Whfsky .......•.........•..••.••..bottICll .•
Warburg's tincture ......••...•.....do....
Wintergreen .........••••••......... plnt.•
Wintergreen, fluld bottle..
Xanthoxylnm.•........••...........box.•
Verba Banta....•.•...•..•••...... bottles•.
Zinc oxldum••....•••..•............do.•..
Zinc sulphaB ••••.••••.••.....••••.•.do•.••

Pluter. blister••.•••.•....••..•••.•doam.. 1
Plasler. bellad!••.••••••••.•••.•.••..gTOlII.. 1
P1a&ler. cape1cum .•..•....••........do.... 1
Petrolata.m oplatum...•.•..•.....•.. tins.. 12
Plumbl acetas •..•..•...•.•.•••.•.bottles.. •
PotaM..•.•.••••.••.••...••..•.•.....do.... 1
Polall8. acetas •.•••.•••••.•..........do. . . . •
PotaM. bicarb ....•••••...••••.......do.... •
Polall8. bromidlum •...•••...•.......do.... 4
PotaM.lodidum •.•.....•.••••.......do. .. . 3
Permanganas,1'01a88..........•.....do.... 4
PotaM. and sodII tartall•...••..•.....do.... 6
Petrolatum, Uq •....•.•.............do.... 2
PhenaceClne •..••••..•..•.••........ do.... 6
Ph~ta1Jll ....•.••..•.••..•..do.... 1
Ph)'1lO8tiKma. sulph tube.. 1
PllwlIl camph. and opll bottles.. 6
Pllu1IIl eami1natlr do. . . . 6
Plln1IIl cathardc.comp..•........•..do.... 10
Pota&chlorai •.....................do.... 2
~eork ...•................ nnmber.. 2
Percolators, glasB•••...•••••••.••.••.do. . . . 4
Pends,haIr•••••.•....•........•.~.dozen.. 12
PIll boXllII••••••••••••••••••••••••••.do.... 100
PotlulL&lIIeD.• Jlq •....•...........botUClI.. 6
PePllin and cape1cnm, comp....•.•..do.... 1
Potaadnm. areenlte ....•.........•..do.... 1
Potasldum. chlorate•..••...•........do.... 1
PotaM.. permanganate •.............do.... 1
J>t>ppenD.Int ••....•...•..•...•.......plnt.. 1
Pobiadum. bicarb •..•.••.....•....bottle.. 1
QuiD. hydro. chlor., H.I tulx's.. 10
Qulnlme, sulphate.•.............•.... tln.. 1
QuininE. sulphate•.•....•........boWeI!.. 60
QuaaIa ••.•.•.••.•....•••.•••••.....do.. .. 1
Qnnkobark•.....••.......•......ponnds.. 4
Qunico bark.pwd.•.......••.•......do.... 4

:~=b~.~::::::::::::::::::::::::~~:::: 1
Rhnbarb. amm..........•.•.......bottJe.. l'
lthllJl, aromatic.•....•...•..•..••....do.... 1
Rhel exL,lId...••.•.........••...•..do.... 2
Rhubarb •.•...•..•••.••.•••••..••...do.... 1
Rhamus, pulvls do.... 2
Rhel, pul do.... 1
Rheumatlc.lmpro ed..••...•••••...do.... 1
IlaUa,epeom......•..•••••.•...•..pounds.. 2
Ilalfron.pure •..•.•.•...••.•........ Jlters.. .".,t
Sandal ••..•....•.••.•••.•.......capanles.. uuu
8ecale. pwd ....••......•.•...•.•.•pound.. 1
6alol ....•.....•.....•....••.•.•...•.do.... 2
Santonine. pwd .......•..•••....•.ounces.. 2

~
hateohOd& •.....•.•..........lIlers.. 12

caUBttc.•..•..••..•...•....•...cans.. 10
Bqul b's ext•.•.•......•.•.•.•....bottles.. 6
Soda. washing•..••.......••....•.ponnds.. 10
Bpoous,Home•..........•.......number.. 12
8pongel, &II'Itd •••••••••••••••••••••string. . 1

~~:::::::::::::::::::::::.~~~~:: ~
Saw palmetto berries••.•••..•.......do.... 1
Beneca •••.•..•.....•.....••.•.......do.... 1
Benna•••.•...•...••..••••..••.•.•... do.... 1

~iiiiiEiHiii~ijiiijEi~ ~
Btrophantus••••••••••••••••••••••.••do.... 1
8ponges,II88td •....•••.••.•••••.•..pieces. • 1«
8tomach pump..••...•...•......number.. 1
Speculum ..•.....•.•.•••.•...........lIet.. 1
Soap, cutI1e ••.••••••.•••••••.••.•••kIlO8.. 10
Sugar. white ...••..•...••.•.••......• tins.. 2
,;pongel, chlorol•..••.......•.•••number•. 6
8ciJiIIl ayrupus.••.•••••..••...•.••.bottle.. 1
8u.Jphur totum ...•.•••••.•.•••......do.... 2

In closing this report I desire to specially mention the constant and efficient work
of MI'll. L. W. Quintard. She has demonstrated beyond a doubt her knowledge and
thorough ability in this line of work. and to her is due the greatest praise for all that
has been accomplished..

Very respectfully, CHAB. J. SYHHONDB.
Captain, United Statu CbtIalry, Dilburling OjJicer.

CHID ENGINBBB, HBADQUA.B'l'ERII DBPARTHXNT 01' CUBA,
Habana, Ouba.

~,Google
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APPENDIX B.

OFFICI: DI8TRICI' ENGINKBR,
MATANZAB, CUBA, January 7, 1901.

SIR: In acconlance with irurtmctions from your office dated December 25,1900, I
have the honor to report as follows as to the operations of this office from June 30 to
December 31,1900:

CITY OF HATANZAll.

Street cleaning.

All the Iltnlets of the city, 709,600 square yarde, have been swept daily and all the
sweepings and hOU8e garhaR'e, averagJ.ng 249 cart loads daily, have been removed.
The street sweepings have been hauled to dumpe, where fires have been kept con­
stantly burning for destruction of all combustible matter. The hoU8e garbeae and
ceI!IlpOOl matter have been carried to sea in a self-dumping barge, provided with iron
tanks for fiuid matter and garbage holders for other honae refuse, and dumped outside
of this harbor.

Ce&pools.

One hundred and seventy-eeven ce88pOOls have been cleaned, from -vhich 8,760
barrelB of BOlid matter and 182t odorleBB cart loads of fluid matter were removed.

Porlable-oon wyl!tem.

Four hundred and eight hoU8eS, situated in the low-lying portions of the city where
proper ce88pOOlB can not be made, are supplied with portable cans with lids and IlelI.t&
Lime is alBO furnished, as a deodorizer and disinfectant. These hoU8eS are visited
daily by carte employed exclusively for this purpose, which remove the full cans
and replace them by clean onee. The full cans are taken to the barJre, emptied,
washed, disinfected, and retlirned to the hOU8eS. The average number of these cans
emptied daily has been 470.

Financial 8taiement.

Received from tlIe tre8B11rer, !Bland of Cuba, since June 80, 1900 135,716.68
Expended In street cleaning and sanitation.... ...•.•. .••• ••••. .•. .••... 81,07'.61

Balance................................................................................ "00.97
Specillc purchll8ell not yet made 11.828.41
OutstaDlung llabUlt1eB.................................................... •••••••. 1 2, BI9.IN

4,1.a.16

&a wall.

I Nine hundred and thirteen feet of sea wall, extending t1l? the north bank of the
San Juan River from its mouth, has been constructed. Behmd this wall 1,796 cubic
yards of fill has been dumped.

Financial statement.

Received from the tre&llUl'er, !Bland of Cuba. mnce June 80, 1900 13, 659. 7l)
Expended on sea wall 2,668.58

Available cub balance................................................................. 996. 16

Strem repaired.

There have been30,459.66equare yards of street remetalled with macadam, 7,116.74
square yards of stone gutters (rubble) have been laid, 203.80 cubic yards of retainin~

wall have been built, 442.63 square yarde of curbing have betm built, and 401.44
square yarde of street repaired.

Financial statement.

Received from tre&ll11l'er. IlI1and of CUba, since June 80, 1900 rn, 560. 00
Expended {or rep&lr of 8treetll ••••••• •.• . • 18, 812. ()g

Balance........................... ••... ..•. 2,m. VI
Out._lAndlng lIablltletl 11,1)18.10
AlIotted for specific purcbll8ell not yet made 700.66

2,2UI. 76

AvaJablecub balance................................................................. 6l9.16
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Building a garbage 1wlder, barge City of Matanztu, and dump aUeratiom.

There were constrncted in July, under the department commander's ordeJ'l!, two
rompartments or garbage holdeJ'l! above the deck of the garbage 8COW, for the purpose
of facilitating the work and doing away with the necesaity of renting another fl(.'OW

for removing house garbage.
The dump or suitable wharf arrangement where this barge receives its cargo was

also moved from the San Luis bridge down near the mouth of the river, and recon­
structed to meet the nece8Bllrv demands occasioned by the additional improvements
to the barge. These alterations have not only jUe&tly facilitated the working of this
department, but have to a considerable extent reduced the expense in this particular
portion of the work.

Pinancial rtatemenI..

Received from treasurer, IsJand of Cuba, on August C8t1mate ..........•....................... 17f1O.00

DiAbnnoemenbl (!lervlces nd suppli~)..........................................................488.71
l:lIlld for SIlnlte.tion 261.29

760.00
Repair of garbage IICUW.

This barR'e was hauled out, the old zinc sheathing was removed, the bottom and
aides recalked, tarred, painted, and coppered, and the boat otherwise generally
overhauled and placed in a first-cl888 condition.

Financial lJtatement.

Received from tree.snrer. !Bland of Cube., on December estimate 11.000.00
D1aburllemenbl (services and supplies)........................................................ 941.04

Av llablecash balance........ 58. 96

31.60

JOHN S. WINN,
Ji'ir81 Lieuternmt and lJ.1u!.u1ron Adjutant Seccmd Caz,>aT)/,

Disbursing and Dim-ict .Engineer Officer.
ENGINEER, DKPARTlIENT Oil' CUBA,

Habana, Cuba.
The CHIEF

OTHBB DI8BUBllJ(IQlTB.

Public works fMatanzall Harbor Aurvey):
Amount a Jotted. June SO to December 31. 1900........................................... 300;00
Amount disbnr!led . .•. ..•.•• . . . . . ....•. . . 300.00

MuniclJlflltles (hOllJlltals and charltletl):
Received by tl'lU1llfer...................................................................... 2.496 9fj
Amount dlsbursed " . . . . . .. . .. .. . .. . 1,632. 02

Bal&nce, depoodted to the credit of the treasurer.... .. .. . • . .. .. .. . . .. .. .. .. .. 866.96

M~;~f~':=re~a~~Ptrlbu~~·.~.~I~.~~~~~~................................662.61
Amount disbursed........................................................................ 6'4.22

Depoodt.ed to the credit of the treasurer................................................. 28.39

MllItary department (admlnl8tre.tion and rural guard):
Received from treasurer. Island of Cub... 636.72
DiJobursed In accordance with letter. headquartel'!! dlvlslon of Cube.. dated October 17,

1900 . . . . .. . .. .. .. .. . .. .. .. . .. . . . .. .. . MS. 72

31.60Received from trea..urer, W nd of Cub on December estimate ..
DlBbUl'lled to refund municipality of Rcmedl08. &8 per eighth Indorsement. dlvlslon of Cube.,

dated OCtober 24.1900 ..

Very respectfully,
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ApPDDlX C.

2,OllUll

1,1160.00
71.00
8.40

17.311
811.10

OrnCB OF DISBUB8ING Omen,
CIENFUBG08, CUBA, January 8, 1901.

Bla: In compliance with your letter dated December 26, 1900, I have the honor to
IlUbmit the following eemiannual report of operations for the period ending December
31, 1900, at Cienfuegos, Cuba:

Borl~~.~~.~.~ .~f. ~.I~.~~~:................................................... 138.88
Material.. . . .. . . . .. . .•..•.. . .. .••• .. .•. .•.. .•.•.••. .•.• . .••...... 82.611
service of lighten.. . . ••.. •. .. .•. ••. ••••••..••••••••.••• •••••••• . ..• 17~ 00

12«.57
sanitation. city of Clentuegoll, Cnb&:

Oftlce-
8&I&r1ee of engineer In charge, clerk and Il&Dltary InBpeetor•.••••.••••••..
Rent of oftlce ............•..............•.....•...............•.....•.....••
Rent of oftlce furniture ...•...••••.•.•....•............•••................•••
Rent of electric Ilghta .....•..........••.•......•..••....••.....••....••..•.
Stationery .

Street rep&IrIng-
Labor ..........••••••••••••••••••••••.••••.•••••••.•..•.••••.••••••••.•••• , . 2, 03lI. 00

re.~'::'':'iue·Mitd8t(;ne·:::::::::::::::::::::::::::::::::::::::::::::::::: 1~::':::
PurehlUle, white IImlllltone ........•.••.....•..•...•.•...•••...•.••..•..••.. 2, 11111.l10
Advertilllng for bids for stone.............................................. 8.65
Repalrlng tools.... •••••••••••••••••• •••••• ••.• ••.••• ••••••••••••• . •••• •.. .• 168. II«

--- 2t,as
Stone crusher-

~~~'::::::::::::::::::::::::::::::::::::::::::.::::::::::::::::::::::2,~~
Coal. • ••• • ••• •• . . • •••• • •• ••• •• • ••• • •••• • •• ••• • ••• • . ••• • ••• • ••• • ••• ••• •••• • •• • 582. 00
Material... ... . . . . •. •....•. ..•• . .••••. . •..•••••••• . ...... ..... ••••• •.. .... .. 181.30

•
Steam I'OlIer-

Labor .
HIred carta ..........•..•.•.....•...........•..•....................•...•...
CAl&1 .
Material .......••..••..•..•••.•.•.•••••••••••.•••••••.•••••••.••..•••..•..•.

Stree~~:~~~!:-:-.............•.................................•.......•.......
Hired carta ..
Materl&l ............•.....•..••••.•.•.•••.•...••••........•••.••••.•.•......

Street cleantng-
Labor •...........•.••.........•.....•.•............•.........•....•.•..••...
Hired carts .

~~rlif~.~.r~~.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::

718.li3
209.00

I().OO
62.18

712.62
73.50

481.10

6,1111.15
1121.00

2,867.llll
li3.2O

8,425.52

1,069.71

1,267.22

1,987.65

3, 4l12. 60
267.30

Fltable department-

~=~r;:f=~l~:::::::::::::::::::::::::::::::::::::::::::::::::::::::i:~~
BlacUmlthlng, etc......................................................... 171.91

p~~;C:gn:a~~m~ lime .

~~:::::::::: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 1,~~~
Purehue of 6-lnch pipe..................................................... lIU. O!l
Purchue of tools. . ...•. ..... ... .. ..... ..••. .. .. .... .... .... . .. ... . . ••.. .•.• 87. Z;

~~~.~I.s.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 1~::
Laying 2-lnch water pipe from nBlrvolr to Civil Hoepl&al and to Orphan Ally·

lum-

rJfaif~gfl=r.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::1'l::l:
1,1i8S. 78

Total. . •• . . . ••. . . . •• •••••••••• ••• •••• •••••• •• ••••• •.. •••• ••• •••• ••• •• •••• ••• ••••• 49,252.97

This is divided as follows:
20 borings In bay of Clenfuegoll, Cnba..... •••• f,U4.~7
29,2li3llQuare yards macadam bnllt 28,llll6.56
1,8li3llQuare yardntreet gutters built................ 2, ll\ll.n
194 feet pipe laid, street cl'OllliDgll.. ...•.•.. . . . . . . .. .. . . . . . . . .. . . . . . .. . .. . .. . .. . .••. . . . .. 1lH.10
8831lQu&re yardsllidewalk built....... .•. ..•... .••...• .•.. ....• 1\lJll.1!O
4,985 llQuare yards m1Ilcellanooua streeta graded and repalred with crushed stone........... 2, M8.~
8,000 1lQU&re yards streeta paved •••. •••• 1,_00
480,000o:'.\..U&re yards streeta swept d&IIy••..• .. . . . ...•.•••••••••••.•.••••.•. •.••. •••••••••. e,"68
7,2li01 f,&rb8gehaUled 3,Ull.211

~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :::
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368 .eb lime dlstrbuted ......................................•...•..•..•....•.••.•.•...••.•.
'l8leet arte8Ian well drilled......••..•••.••.••••.••.•..••....•....••...•.•••••••••••••••..•.••
ll21 feet arteldan-well pipe drawn .....•.•..•..•. , •..••.•..•...........•••..••••••...••••••••••
a.lIOlI feet 2-lncb water pipe laid. from relIl!rvolr to civil hooIpltal Ilnd to orph.n uylnm,

Clenfuegoa, Cuba •••.••...•..•.........•....•.•....••••.•..•............•.•...••••••....•..•

78

1267.80
1,114I.118

-.12

I, 6lI8. '18

Total. •.•.••••............................•......................•.•..•••....•..........••11.21\2. '¥I

Allotmt'ntB:

~:;"~~.~e.?:n=~~.::::::::::: :::::::::::::::::::::::::::::::::::::::::::::::::: 4II,~:
.II,m.2O

E:J:pendltnl'e>l:

=::fti~~. ~~:uC;:~~~~.:::::::::::::: ::::::::::::::::::::::::: :::::: :::::::::::::::: .II.=:~
TotaL .•........................................•..............••...•••...•••••...•••....•11, 2D2. '¥I

B6ls.nC('ll:

:;:~~~~ ~~~:uC;:~.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 717:~
.11, '¥II. 20

Oullltanding llablliUes, none,

Respectfully submitted.

The CUlIW

W. A. RAlBOURN,
JifrBt .Lieutenant Trnth Infant"" Enginur 0jJicer, Di8trid of OienfueflO3.
ENGINBER DEPARTMENT 011' CUBA,

Habana, Cuba.

830.00
1,000.00
2,753.64
1,100.00

APPENDIX D.

REPORT OJ' OPERATIONS AT SANTA CLARA

[F1l'11t Indoraement.)

HBADQUARTEBl!, DEPARTMENT 011' CUBA,
Habana, Fefmlary 1S, 1901.

Respectfully referred to Maj. W. M. Black, chief engineer, Department of Cuba,
who will publish this in his report.

By direction of the military governor.
J. B. HICKBY,

Acting Adjutant-General.

[E:J:traclll from reports showing work done IlDd Cuban fund!! expended Ilt Santa Clara. Cuba. by F11'1lt
Lieut. P. D. Lochridge. Second Cavalry.)

PundlI received from the treasurer. Island of Cuba:
Jnly 8, 1899 Ill, 729. 88

~~!:~::::·::::m..:::::q:~1
October 31, 1899 . . • . • . •. . . . . •. ••. . •. . • . •. • .•• •.. •. . . . . .. . .•.. . • . . . . . .• . . . . . ••.. .,01\1.88

==:::~:=.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::30,~:~
December 18,1899..... ...•. ...•.•. 9,074.10
December 20. 1899 _ 6,000.00
December 20.1899........................ ...•.•...• 4,000.00

~~~~;~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~i~!~*
Marcb2ll.1900 : 2,112.44

Total depollita••..•...•..•....•.••.••.........••.....••.•••••••..•••.......•..•.••. '1R2, h36. 26
Funds received by transfer:

From Maj. W. H. M111er. U.S. V.-

~~~~:::::::::::::::::::::::::::~:::::::::::::::::::::::::::::::::::
M.y2,81899 ·· ·

Prom Capt. C. B. Hoppin, Second Cavalry-
June 2, 1899 · .. · · 1,000.00

CUBA 1900-YOL II, PT 4--6
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125,4111.76
12.00
sa. 25

.08
10.00

Fun.'. rcce1ved by tran8fer-Qlntlnued.
From N. Y. Stamper, customs collector-

June 8, 1899............................................................... 11,920.50
June 2!1. 11!99 •••••...••.•.•...•.•.... _. _..... .••....••••••••••.•••••••••••• 7,392.21
June 28, 1899 _................................. 4,967.00

FroTul~a£,'r~'.~~~I~.r:.~.'.~: .~:-:-: _..... 2,000.00
December 1:" 1!!99 .......•..•... 1,000.00
February 16,1899......... 02.50
March 9, 1900.............................................................. 2liO.:di
March 26, 1900 343.78

Fro~::c"6·1~·I~~~~:.~~.r:-'.r:-:- _.."........... . . .. ..... 240.00

Total received by traMfe .
Recel ed from E. P. Hamblin, cleaning premll<cs .
Received from Franco CastIllo, cleanlnl{ vaulls .
Audltor'sreconcllemcnt, February 28,1900 .
CemU8 refundments, overpaid vouchel'll .

----

9,598.28
18,736.43

28, SS-I. 71

117.86

9,434.1\6
4O.S-I
5.28

Depoelted to credit I.oIand treasurer, March 26, 1900 .

Total transferred _ .

Total received 208,064_05

Fund. tran8ferre<!:
Deposited to credit !.oland treasurer-

July 18, 1899 .

~g~1 ~:: ~:::: ::::: ::::::::::::::::::::::::::: :::::::::::::: ::::: :::::::::
Tran8ferred to MIlJ. W. H. Miller, U. S. V.-

March 27, 1900 .

45.11
45.80

1lO.~

292.17

911.97
361.80

Fund. expended:
Street cleanlng-

Material liM. 73
Labor ......•.................•.......... _._ ..•....................•... _. _. 10,223.00

Vault cleanlng-
Disinfectants _ _............ ll22. 83
Material _ 1,4116.22
Labor ......••••.•...• __ _...•....................... _..•...•.•..•.•• 11,548.12

Improving water s)'sWm-
Labor ....•.•••........ __ ..•.......... _............•....
Material ..

(',()~~~~~f.~~~~~~ ..
Labor .

Fords leading to clty-
Material _ .
Labor ......................................................•...........•..

Re(Nllring city street&-

~~~~~~~::::::::::: ::::: ::: ::::::::: :::::: ::::;:::::::::::::::::::::: J:5:~
BOfl If~~:dU~~~~' nltatlon .

~epalrlng Civil H08pltaJ-

~~~.I.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::t~:~
Repairing San Umro H08pltal-

Material 1,844.97

Ban~~~I~~~I:~~)~~~~~:::::::::::::::::::::::::: :::::::::::::::::::: 1,:::
Labor _........................................................ 114.05

.Repairing Marla Cristina Hll!Opltal-
Material .....•........................................................ 56U.54
Labor ••.••....•...•..........••........... _........................... 829.85

47.61
20.40

339. "Ill
408.00

185.14
86.00

1,015.01
491.60
2li6.89

32S.112

11,394.62MunlclpalltT~~~~~~~~~~charities .

Conlrtnlclion operating ward city hOll]lltal-
Material. 111. fi'l
Labor. . . . . . . . • ..• . . . . .. . . .. .. . . . . . . . . . . . . . .. . . . ..••. . . .. . . . . . . 214.40

Total, munlclpalltlCll, mlHCcllanoous : .
Barracks and quarter&- .

Repairing civil hOll]lllal-
Material ..
Labor .

Repairing quartermaster'. Htorehouse-
Material .
Labor .

Con:~~~~f.~~~~.~~~~ _ _ _ ..
Labor....•.... _•................ _ _._ ..........•.•

In8la11lng Ice machine-
Material · ..
Labor......••••....................•..........•......•.........•....••
Expelllle of shipment ..
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68.80
75.80

1.'">4.00
1:19.90

3,737.47
2,701. 63

2'70.55
524.30

8. 699. 113
2. ll65. 78

1%1.57
2,113.25

Fonds expended-C',(ltltinl1ed.
Barracks Rnd quarters--Continoed.

Cost of ice machine 14.000.00
Water piping-

Material .......••........ , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. .. 1.423.78
T....bor ..•..••.....•........... _. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 602. 80

Coo~~~~~r.~~~ ~~~.~~.~~~'.l~ ~l~: ~ .I~~l~..............•...............
LAbor .

Repllirin!!" r3valry b8rrncks-
Material •.............................................................
l.4Ibor .......•••......•..•....................... , .

Rep81rIng band quartel'&-
Material •.............................................................
l.4Ibor...•.•...........................................................

RepRlrlng mllllAry h""Jlltal-
Material ......•.......................................................
T bor.........••.............. , .

Re~~~~~.~~t.e.~·~.~~~~~ .
lAbor..•..............................................................

Co~~~~~f.~~.~I.~~~~l~...................... 4,231.96
Labor.•......• , . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,292.40

COn.il~~~:f.~~~~.'?:~ .
lAbor..•....•••••.•.......•...........................................

AdJ~~~~~~·da~d".~n::"~rl-':'································ .
Rent of furniture, commanding offircr and dl.bursll1g offieer officetl..... 3"1. ()I;
Stationery 117.1\'1
Pay of Interpreter........................................................ 750.00
Pay of cierI< '" . .. .. . . .. .. .. . .. . .. .. .. .. .. .. . . . . .. . .. . 663.33
Pay of elerks. vital 8tatlstle.Q 1,382.14
Office sanitary Inspector, Pro"lnce Santa Clara-

Stationery. .. . . . .. . . . . . .. . . . .. . . . .. . . . . . . .. . .. .. . .. . .. . . . .. .. . .. 6.80
Travel pay ,......................... 253.17
Pay........... 450.00
Pay of cierI< to........................................................ 100.00

PnbIlJ~~~~minlstratlonRnd ruml !!"uard ................•..........................

Construction Ban Gil road brldg~_

Material 1.02lI.36
l.4Ibor•••.•••..• , .. . . .. . •.. .. .. .. 775.50

132,574.15

3,755.31

37.70
8.20

247.65
9,';.80

Total, public works ..
CIvil government- .

Pay of Interpreter........................................................ 187.50
Pay of clerk and Janitor, building of benel1cencla 240.00

Total, clvll ~vernmcrit ..
MIscellaneous-

Stationery, commanding offircr and dl.bursin!\, officer offices .
Rent of furniture commanding officer and disbursing officer offices .
PurchlUlC of I\8.fe ..
Purcba.se of typewriter.... . ..

1,798.86

427.50

Total, mlscellaneou•..................................... , . 389.35

C1lball Cell"''''.

Olllc.e of director.

~:"~tioii:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 3.63
21. 83

3,000.00
833.30

3,000.00
640.00
290.00
324.66
131.81
916.65

11.00
38.40

818.39
123.00
65.96
12.12
2'7.38
39.00
3.20

88.76
12.39
63.17

Total, ollieI' of director ..
Olllce of 8J!Sl.stant director:

SalAry of 8J!SI.stant director .
SalAry of chief elerk .
Salary of clerks _ .
Salary of Bpanlsh 8tenographer .
Salary of Interpreter .
Salary of messenger .
Salary of laborer ..
TranllpOrtation of olllcial•....................................................

!:=~~gro~~~~:::::::::::::::::::::::::::::::7::::::::::::::::::
Rent of office .

~I~":~i iumii,j~e:: :::::::::::::::::::::::::::::::::::::::::::::::::::::::
Purehaae of material. '"
Ptlrcha.oe of stationery .
F..tab1l8hlng office .
Lights .
UtUlldry ..
Ice · .. · ·· .. · .. ···

:l5.41

Total, olllce of B88lstant director . 10,439.19
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OftIce of lIUpervieor:

tl:g~:=~;~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: II,=:: -
salary of m_nger. . . . . . . . . . . . . . . . . . . . . . . . . . .. . .... . . ... . . . .. . . . ..••. . .. . •.•. 1ll3. 33

r:=~ll1?r:f~il~:~::::::::::::::::::::::::::::::::::::::::::::::::::::: ~:
Subllilltence of officials. .. . . . . . . . . . . . . . .. . . . . . . . . . .. . . .. . .. . . .. . . . . . ..... . ... . . 38. 12

~~':-~i iiimiture::::::::::::::::::::::::::::::::::::::: :::::::::::::::::: 1~:~
Purchase of stationery. . . . . . . . . . . .. . . . . . . . . . . . .. .. . . .. . . .. . . . . . .. .. .. . 66. ao
Purchase of materlal.. . .. . . . . . . . . .. . . . . . . . . .. . .. .. . . . . .. . .. ... . . .. . ... . 20.48

t~:~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~::
Total, office of supervisor. 12,292.81

8aIary of enumerators ......•................................................. 49,642.50
salary of special agen 1.8••••••••••••••••••••••••••••••• .-. • • • •• • • • • •• • • ••• • ••• • liM. 00
salary of monitors (instrnetors) ......•......................................• 2,2'10.00
Transportation monitors (Instrnctors)............ .......•. 'lKl. '19
Transportatiou of sp<.'Clal agenl.8.............................................. 64.40
Transportation of enumerators (visiting keys) •.....................•........ 258.36
SubBl.tenee of special agents................................................. 20.85
Niscellaneous (purchase of furniture and payment of freight) . 4,898.18
Purchase of post-office money orders.. .. .. . . . . . . .. . . ... . . . . . . . . .•. .. . . M.88
Purchase of stationery, office disbursing officer .. , '" .. . . . . .. .. . .. .. . . 118. '6
Purchase of New York exchange.. . .. . . .... . . . . . . . . . . .. . . . . . . . . . . .. . . 22. 2Ii

Total, Cuban ceIlllUll...................... 67,611.16
Total, CenBUlldillbul'l!Cmcnl.8...................................................... 70,368.57

Total received ..................................................•......................•.. _. 208,063. 3li
Total expended. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • 202, 2«. 16

Balance. . .. . . . . . . . . . .. . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . .. . . .. . .. .. ..•. .. .. . 6,819.19

The cost of all work is shown in this statement. The civil hOllpital is IlIled by the
sick of this jl1rlicial district; the leper hospital receives patients from the whole prov­
ince. The San Felix orphan asylum takes care of orphans of this city. All the bar­
racks, troop mesa-halls, anrl the militarv hospitals are IlIled by the United Statal
troops stationed here. The .quartermaSter's corral and stables are occupied by
United Htates stock.

The civil hospital and the asylums are municipal property. The barracks, llta~le8z

and military hospital are island property. The bridges were built and fords repaired
so that the roads leading to the city might be used during the rainy'seaaon. The
improvements to city streets were for makinK them more serviceable and improving
the sanitation of the city by proper drainage. The work on water system and pi~ing
was done to bore an artesian well, clean out p'ublic springs, and to pipe water mto
the barracks and hospital and other public bmlrlings. Vaults were cleaned and dis­
infected, and in many cases sanitary cans substituted, in order to remove one of the
greatest menaces to the health of the city.

The military hospital was a veritable peat place when the Second Cavalry came
here. The building was fumigated, cleaned out, ftOO1'8 tom out, earth underneath
removed, and all parts thoroughly soaked with bichloride of mercury. Its vaults
were cleaned, disinfected, and sealed up. The roof was renovated, the ftOO1'8 were
reI!lared with glazed tiles, the plastering renewed and kalsomined, all the woodwork
pamted, necessary gutte1'8 and downs and pump were put in, and bathing facilities
provided. To begin with, the building was not only uaeltl8t!, but dangerous; now it
18 an excellent hospital. .

The improvements on all the other barracks and hospitals were just as necessary,
and were very similar in character. In addition, the latter had to be increased 10
size to provide detached kitchen for the lepe1'8, separate apartments for the violent
insane, and a ward to provide for sick who bad formerly been houaed in unsanitary
rented buildings near the hospital.

The quartermaster's corral was dangerous for man or beast, on account of glanders
infection. This place was fumiKRtal, the doo1'8, troughs, ftOO1'8, and plastering were
removed, and the whole inside thoroughly washed with a IlOlution (l to 1,000)
bichloride of mercury. Everything was then replacro new and whitewashed.
Some of the falling walls were removed, the roofs repaired, and facilities for water­
ing stock provided.

* * * * * * *
PUBLIC WORKS AT SANTA CLARA.

Three bridges on the Ran Gil road over the Ajocenado, Minero, and Majagua
creeks, between 2 and 3 miles north 01 the city. These bridges were estimated for
and built together; their estimated cost in approved project for the work was $1,800.



The amount of money allotted for the work was $1,800, and the amountexpended up
to June 1, for material: $1,023.36; for labor, $775.50; total, $1,798.86.

The first mentioned, Ajocenado, is a single span bridge, 4 metel'll long, with guard
rai.ls. Each of the othel'll is a trapezoidal truBll, 7 metel'll long. Height of Ajocenado
bridge, 1.3 meters; Minero, 1.8 meters; Majagua, 1.5 metei'll. The abutments are of
stone and brick masonry, the bottoms of all being laid in cement. In all there are
130 cubic meters of masonry, costing $9.21) per cubic meter. The excavations for
abutments, 80 cubic meters, costing 30 cents per meter.

Amount of lumber used in construction, 70.92 feet, which cost in Santa Clara, Cuba,
$35 per thousand; cost of hauling to bridges, $6 per tholl8&nd; cost of lime, 32 cents
per bundredweight; cost of hauling same, 15 eents per hundredweight. Cost of
brick in Santa Clara, $11 per thousand; hauling same, $6 per tholl8&nd. Average
cost of rock dell.vered at bridges, $2 per eubic meter; sand, $1.60 per cubic meter;
cement in Santa Clara, $4.50 per barrel; hauling same, $1.50 per barrel. Cost of labor
per day, $1; number of laborel'll employed, 34; Engineer Payrol in charge of workw. paid $4 per day. Cost of makin~ embankments for approaches 35 cents per
eobic meter. Work on these bridges wasdone with sanitary tools belonging to the city.

* * * * * * ..
In compliance with your direction of July 3, 1900, I have the honor to report the

following engineering work in Santa Clara:
Constructing 5,904 yards of macadamized street, with a thickneB8 of 10 inches of

crushed limestone, costing 86l cents per square yard. Grading 37,938 ~uare yards
of street, at an average cost of 35 cents per square yard. About half of th18 work was
in soft rock, the excavations varying from a few inches to 6 feet in depth. Construct­
ing one wooden truss bridge in Princess street, Santa Clara, 121 feet longand 19 feet
wide, with two piel'll of masonry, making three equal spans. Cost: Labor, $881.75;
material, $1,257.08; total, $2,138.83.

* * * * * * *
The Belloo and Cubanicay streams were cleaned out because they were so offen-

sively foul that medical officers said the work mll8t be done or the health of the
city would be greatly endangered. The four wa.~hhou!!(~ were repaired, so as to
keep these streams from being again ruined with all the washing of the city.

The Maria Cristina Hospital was repaired RO as to provide the city with a much­
needed ,Place for contagious diseases. The disinfection was done to termiuate an
epidemiC of yellow fever here.

* * * * * * *
The labor in street cleaning consists in sweeping the streets and hauling away the

trash from 178,000 square yarde of street area per day, amounting in all to about
35,824 cubic meters of garbage. The material consists of earts, brooms, etc., for
carrying on this work. The material for vault cleaning was for repairing broken
parts, and the labor is for cleaning about 270 vaults of 1,150 cubic yards of liquid
and 5,825 barrels of solid material. The material for improving water system was
for fuel and oil for well anger, and the labor was for cleaning out Chamberi spring
and~ the well auger.

Disinfection material is for purchase of lime, creolina, bichloride of mercury, BUl­
phur, chloride of lime, charcoal, salt, alcohol, etc., and the labor is for applying
lBIJle to stamp out yellow fever here.

Public washing house material consists of lumber, piping, tanks, brick, cement
and Binlilar material for renovating the four public washhouses of the city, and the
labor is for cleaning out, repairing and painting the houses throll!lhout, and cOllstruct­
ing vaults for waste water, for supplying fresh water, and, building wash vats.

The labor for Cubanicay and Behco streams was to clean them and their banks,
and to open up a pIIIIlI&geway for the stagnant water and ~oapsuds therein.

* * * * * * *

I R:EPORT OF MILITARY GOVERNOR OF CUBA. 77

[bt.ract from .. paper read Ilt the officers' !'yccum, Santa Clara, Cuba, by J. M. Wbeata, acting
. UIliBtaDt ll1lrgeon, U. S. A.I

* *. * * * * *
"The work was taken up systematically. Sanitary medical officers then began to

mate a painstaking inspection of each and every premises in the city, carefully
mapping the same and designating each unsanitary feature of whatever nature by 0.
system or code devilled by the medical officer en~ed in the work of inspection .

.. It at once became a systematized and routme matter to conduct the work of
removal. Six hundred and thirty-seven premises were designated as being in need
of attention. These were graded accordmg to the degree of insanitation and the
premiaeI of the first or worst grade were given the first attention. The yards con-
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taining superficial filth were first cleaned, after which the residents were required
under penalty to clean them daily, the resulting accumulations being hauled awa,Y
each morning by wagons and then conveyed outside the city limits. This system 1.8
still maintained and proves satisfactory. In connection with this work the more
important work of cleaning, removing, destroying or reconstructing sinks and vaults
was vigorously pushed.

"An eapecial canvass of the city was made by medical inspectors with a view to
locating and grading the vaults according to their need of attention. The nomber
thus designated was 517.

"This branch of work has been conducted as follows: An odorlC88 excavator
pumps out the liquid portion of the contents, after which a crew of laborers removes
the aolid residue with shovels. Thus far 214 of the worst vaults have been put in a
sanitary condition. The quantity of liquid matter removed fro~ the vaults is 931
cubic yards, and of solid matter 4,800 barrels have been carted away. After a vault
has been emptied it is thoroughly disinfected with quicklime under the direction of
the sanitary medical officer. In caaes where such officer deems it necessary he is
furnished with as much as he desires of bichloride of mercury, chloride of lime,
carbolic acid or creoline, considerable quantities of the latter being used by the
laborers to deodorize and disinfect while in the vaults, all of this work except that
done by the odorlC88 excavator being done at night between the hours of 10 and 4
o'clock. Many vaults were found in ruinous condition, contaminating adjacent wells
and cisterns. Such of these as were worthy of repair and use were cleaned and
cemented, while many others which were merely uncovered holes were cleaned, dis­
infected, and filled, and individual sanitary commodes substituted. These cans are
emptied by a special department every other night at a cost of $1 yt;r can per month.
Lime is supplied to the families nsing the (~s to keep them dismfected constantly,
and expenence thus far seems to justify the method. Up to this time about 200 of
these commodes are in use. During the year ending March 1, 1900, the number of
cart loads of refuse removed from the city was 33,600. The sum of $31,966.41 has
been expended for work which is exclusively sanitary imp'rovement, while the
expenditures for cleaning and repairing hospitals, asylums, jails, barracks, repairing
streets, improving water SysteUlB, etc., furn1.8hes a total of $56,705.09.

"That this work has heen energetically carried forward. and that no grass has
~wn under the feet of the officials in charge, is evidenced by a compariBOn of
results here and in Habana. The clO8C of the year 1899 found 33 per cent of the
work of vault cleaning completed in Santa Clara, as againBt 26 per cent in Habana,
while of refuse removed more than two and a half times as much, measured accord­
ing to population, had been carted from this city. One of the moat important
features of the great refonn, and certainly fraught with most interest and concern to
foreigners, has been the control or eradication of yellow fever and smallpox."

* * * * * * *

ApPENDIX E.

HEADQUARTERS DEPARTHENT OF CuBA,
OFFICE OF AssISTANT ENGINEER,

Quemad08, January B9, 1901.
SIR: Pursuant to instructions from your office contained in an official copy of a

letter from the military governor of the island of Cuba, dated December 26, 1900, I
have the honor to submit the following report of work done under my supervision
during the six months from July 1 to December 31, 1900, inclusive.

Dunng this time I liave been on duty as engineer officer, department of Habana
and Pinar del Rio, from July 1 to July 23; as engineer officer, department of west­
ern Cuba, from July 23 to November 15; and as assistant to the chief engineer, de­
partment of Cuba, with station at Quemados, from November 15 to December 31.

Upon the breaking up of the department of western Cuba a final report was sub­
mitted to the commanding general of that department, covering work done during
the fieca.l year up to that date, and consequently part of the work reported upon here
has previously been reported upon to him, and is included in his final report dated
November 15, 1900.

The following is a list of work which has been under my charRe: FIrst. the
continuation of the Columbia Barracks and Vedado road; llCCond, roaa.work in tile
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poot of Columbia Barracks; third, repair work on the Marianao and La Playa roRd;
fourth, roadwork fronting the commiB8ary and quartermaster storehouses at Que­
mados; fifth, survey work, looking to the making of a map of the provinces of Ha­
be.naand Pinar del Rio; sixth, the sanitation of the towns of Marianao, Quemados,
and vidnity.

J'lB8T.-eoLUKBIA BARRACKS AND VEnADO ROAD.

Work on this road was continued between the Almendares River and the Colon
Cemetery. Six hnndred and ninety-eight linear meters of road were Ir"aderl; 500
cubic meters of stone for metallin~ were delivered, and 300 linear meters of road
were metalled. In addition to th18, a temporary road was constructed from Station
No. 14zas shown on the maps, to the eastern approach to the pontoon bridge; and
1,610 lInear meters of seven-strand barb-wire fence were constructed alon~ the right
of way on the west side of the Almendares River, throu~h the farms" Molina" and
"Melendez," pursuant to ~mentwith the owner of these farms by which he
gave ri~ht of way free of charge to the public.

The following statement gives in deta,il the allotments of money for this road, and
cost of specific parts:

Financial statement of Columbia Barracks and Vedado road.

77V.92
25.00

160.99
170.00

Debtor:
Qlsh on hand at beginning of fiacal year IS, 329.17
July 23, received by allotment............................................................ 1,000.00
Augullt 11, received by allotment................................................ 3,1»4.13
September 2, received by allotment...................................................... 3,904.07
September 7, received by allotment...................................................... 2,115.00
September 27, received by allotment..................................................... 370.00
November 80, received by allotment..................................................... 40.00
December 8, received by allotment....................................................... 41. 00

Total. ... .. . . . ..... ... ... . .. . . . .. .... . . . .. .. .. . .. . . . . . . . .•. . . . .... .. ... . .. .. .. . .. . . . . . . .. 13,843.37

Credit:
July 2, transferred to Marianao and Rincon road.........•...•..••....•.................
July 5, transfened to machinery aecount .
Jnl)' 7, trallsferred to treasurer Island of Cuba .
August 13, transferred to Sllntlago de las Vegas pumping plant .

1,135.9i

33.07

215.21

51.00
678.00

729.00

137.30
7.10

21.05
15.00

120.48
81. 50
50.25

432.68

Incidental expeU8e8 of amall amounts, covered by certificates of omcers In
charge of work where It was Impracticable to obtain vouchers .

Purchase of material for cnlvert!t-
Frederico Kohly ... ... . ... .. . •.•. . . ..•• ..•. . . .. .. . . ..... .... .. .... 113.50
J. B. Clow"" Co..... ..•...•. ...•... •..••...•. .•....••.............. 119.06
Marlanao RaIlway Co........................ 82.66

For¥:a~=~~b::I~~~.~.r.~~.~I~~~.~~.~ .
J~ Armand"" Sons .

Hardware, 1001.1, etc.-
Torres"" Co .
Torres"" Co .
Torres"" Co...•.•.••......................•••.••.••....... ··.·····
Knight"" Wall Co .

~~~,~I~~I~:::::::::::::::::::::::::::::::::::::::::::::::::
Marina, sterra Co ·····

Purchalle of ooal-
BarrIos .... Coello.................................................. 28.00
Barrios &< Coello · 217.00

245.00
B\ac1tlmlthlng, PatrickCa11ahan............................................... 3.85 6, HI. 71
For maintenance of bridge July 1 to December 31. 194.76

Leaving balance fOl con8UUcUon work of. 7,370.99

1;1,848.37

Outstanding llabllltlll8 at end of flacal year which have since been liquidated: for
labor....•.......•.....•.............•............................................. 11,900.90

Expenditures:
For stone-

Salvador TramnD 11,04.5.40
M. J. Morales :................................... 108.00
J. O. PhilliJl!l...................................................... 423.60

1,677.00
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This balance hIlS been disbursed aB folloWB:
For completing road on Wellt Hide ..f river, from post of Columbia Barracks to crest of

hill leading to river, July 1 to August R, Inclusive:
Labor.. . •. . . •. . . . . .• . . . .• . •. . . . •• . •• . . •. • . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. 8266. 61

~~~r:aierl&i::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 1~:::
1401.63

Coostrnctlon of 7-«trand barbed wire-fence along right of way through farmJI Molina and
Melendez .•..............................................................................•... 317.00

For grading 7,6OIlllqoare metenl of road on east Ride of river between Colon Cemetery and
AlmendaJ'C'l RIver, Ineludlng work on temporary road leading from permanent road to
pontoon brldxeat 31.... cents per "'loare meter finished road ...•............•................ l,788.18

For r:rehase 01600 cubIc meters of broken Btone delivered on road, at '1.85 per cubic meter 926.00

F~d~ift~~~-U~~n=te~n~~.~~~~f.~.~~~~.t~.~~ .~~I~.~:.~~.~~t.~.~~:.~.~!: 411.58
Balance on hand December 81•......••..•..........•••.•••.•••.•.•.....•.. " ..•••.•........•.. 2,627.60

7, m.lI!l
BIllCOND.-ROAD WORK IN THB POllT OF COLUMBIA BARRACKS.

A stone roadway 5 meters in width in the western part of the post, conn~ the
main I'OIld in front of the officers' quarters at a point near the site of the artillery
administration building with the road leading from Marianao to Marianao Playa,
WIIS graded and covered to a depth of 10 inches with large-sized stone, which was
afterwards broken up in place with hammers, and rolled down with a eteam
roller. This road is 506 linear meters long.

Its cost WIIS lIS follows:
For material for culverts ....................................................................•.
Hire of teams............•............... , .

~=~f~e~ !~.r. ~.~I!~~.::::::::: ::::::::::::::::::::::::::::::::::::::::::::::::::
1I1Bceilaneous expe~ covered by voucher of oftiL'er In charge of work .

147.72
41fJ.50
00.00
21.01

.74

Mak.lng a total of 1,009.27

This being an average COllt of 43.2 cents per square meter of road couetructed.
Durin~ the months of September, October, and November the road work which

WIIS earned on in the post of Cnlumbia Barracks WIIS under charge of the regimental
quartermaster of the Seventh Cavalry. During this time, by direction of the
department commander, a road roller and a rock-crushing plant were fumiBhed by
the engineer officer for IlBe on this work.

Expenaee on account of this plant were lIS follows:
September:

~~':;I~~~biiitie;::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ::::: ~:;':
Total ' .."' " 293.70

~~ ~r~I.~~~~~~.~~~~.~~~~~.~~.I~~~::::::::::::::::::::::: ::: ::::::: 'rf:~~
Total...... 43.72

Making a grand total of .. ,.... 337.42

During the months of November and December roau work WIU! carried on by this
office in the eastern portion of the poet in the continuation of the Columbia Barracks
and Vedado road. This work consisted in the rectification of a grade which had
been improperly constructed by poet labor. The whole grade hIlS to be gone over
and the road properly crowned and metaled.

The cost of this piece of work hIlS been lIS follows:
RegradIng 1,000 linear metenl of road, 9.12 meters wIde. at 22.M cents per square meter..... '1,341. 29
Metaling 833.8 lInear metenl of road, 6 meters wide, or 2,002.8 square meters, at 58.4 cents

Q,~~~~e~livei-ingiO ci-Wiher' i86. ciibic 'meiej,j '0;·stOne: 'on' ii.iiici .DeCember 'si,"at 1.171.23
ii.':niper cubIc meter. . . .... .. . . . .. .. .. . ..••• . . . . .•• .. •••. .....•••. . ..••. . . .•••••.. 162. 39

Total. .•............................ 2,674.91

RECAPITULATION.

For construction of road In western part of post 11,009.27
Labor and material furnlllhed regimental quartel'1ll88ter Seventh cavalry.................. 337.42
Reconstruction of road In eastern part of post , .•.. .•.. 2,674.91

Total.... .....•......... 4.021.60

Of this sum $3,195.21 hIlS been disbursed, and $826.39 remains lIS outstanding
liabilities.
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The statement of allotments and disbtlJ'lJe1Ilents on this road is M follows;
Allotment:

=~.~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::'t:i~
october 17•.••••••••••••• _•• _••••.•••••••••••••• _••••.•••••..••••••..•..••.•........•••• '" 2tiO.80
November 30 _.. __ .. _. . .. .. . . . ..•. . . . . . . • . . . . .•• . . .. .. . .. . . .. . . . . . . . . . . . .. . 106. 60
December 6 •.•...•••••••••••••..•.• _.••• _••.•••••.••...••....••.. _.••..•.••.•••••.•. _._... 14l1.W

Total••••..........•. _••• _..•..•....•••......•.......•.•..•......•...• __ 3,1138.80

~~e~isa~~~~~'i~ca~.~.:::::::::::::::::::::::::::::::::::::::::::::::::: 8,::~
Balance on band December 81. ••..........•..••....... _.•••........•.............<. . . • • .• . . . • 4011. II'

Total..••...•...••••••••••.....•.....•...............•.•.. - ..•..•. - ••. . . . . . . . •. . . . . . . . . . • 8, ill8.80
=JrBttmated deficit December 31, covered by January eortim&te ... __ ••...••.•••..••••.••....••• 4~6.li6

TR1RD.-RBPAlB WORB ON TBR MABIANAO AND LA PLAYA ROAD.

This road was repaired near the post hOilpital, Columbia .Barracks, and also near
the tannery de Fe on the east side of the Marianao and La Playa road, about half­
way between QuemadOil and La Playa. At these points the road was re-covered to a
width of 5 meters with broken stone.

The total number of linear meteJ'll repaired was 427, or 2,135 square meteJ'll, at a
total CCIlt of $1,125.23, being an average of 52.7 cents per square meter of road
re~. There remained on hand on December 31 on account of this road ~,968.34,

WIth which it is proposed to continue the repair work throughout its length.

.-oUltTB.-ROADWAY J'RONTING COMMIl!IlARY AND QUABTUMA8TER BTORRHOUSBll AT
QUEMAOO8.

A stone roadway 9.15 mpteJ'll wide was constructed in front of the post commisllary
storehoU8e at QuemadOl!. This entailed the excavation of 167 cubic metel'll of earth
and the laying of 556 square meteJ'll of macadam, at a total COIlt of $304.40, or 58.4
cents per square meter of completed road. In addition to this, 100 cubic metel'll of
earth were excavated in front of the .J>08l quartel'IIl88ter storehoU8e and 56 cubic
meters of stone placed in the construction of 8 similar road at that place. Thill work
was done by labor furnished by the engineer officer, with teaffil! furnished by the
post. quartermaster, the total cost being $11.50.

FU"I'H.--fJUBVRY WORK, LOOKING TO MAltING A MAP OF TBR PBOVINCBIl OF BABA)(A
AND PINAR DRL RIo.

During the months of November and December one field party from this office hal!
been worki~ in and around the harboJ'll of Mariel and Cabanas, in the province of
Pinar del Rio, mapping that district. The total expenditures on this account are
mown by the following financial statement:

=Ca1:t~~~~~~.I.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::11~:~
For blre of teamlI _ _ _ _.•. _ __ •... ...•. 36.00
For eerv1ceII of mrvey party _.. _ __ . . . . . . . .. 22'l. 00

Total __ .. __ _ __ 299.114

OutBC&ndIog llabilltiee:
For oervlee....... ..•.. . . . . . . .. .. . . . . . . . .. . . . . .. . . . .. . . . . . . .. . . 249.00
For boat bJre •...••.•.. _ _ _._ ........• _.. _....... .....•... 1fT. 26
Pol' rent of hOWle •...••.........•... _.. _ _.. _ _ _.... 7.66
For material , __ . . . . . . . . .. . . . . . . . .. . .. . . .. . . . . . . . . . . . . . . . . 1. Iii

ToCal .•••..••••.•.••..•.......••••..•••.•.....•. _....•.......•.... 296.06
Onmd total ••••.•...........•.........•.••...••..................•..•..................... 694.69

DlYided .. foUow.:
Work at lIarlel 494.39
WOI'It at Caball&l _. •• . . . •• . . •• . . . .. . . . . . .• . . .. .. . ...•. .. . . . .• . . • . • . . . . . . 100. :II

To&aJ••••••••••••.•••••...•••••••• _.•••••••...••.•••.•••.. _••.••.•.•••...•• _.•.•.•••.•.•. _. Ii9t.69

At Mariel 20.82 square miles were mapped, at an average COl!t of $22.75 per square
mile.
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SIXTH.-SANITATION OF THB TOWNS OF HARIANAO AND QUEJoIADOII.

H. F. JACKSON,
First Lietdenant, &rond Arlilkry, Alllli8ta1l1 Engineer.

The CHIBF ENGINBER, D&PARTHBN'T OF CUBA.

The sanitary work in the towns of Marianao, QuemadOll, and vicinity, from July 1
to November 15, was under charge of Maj. R. Echeverria, surgeon, United 8tatell
Volunteers, whose estimatell were submitted for the approval of the engineer officer.

From November 15 to December 31 the work was continued under Dr. Eeheverria
as a civilian employee of the military government, working under the supel"\'ision of
the en~ineerofficer. The report of Dr. Echeverria on this work is hereto appended.

In this connection attention is respectfully invited to the low death rate during the
last six months in this municipality.

The streets are clean, and tOe town in good sanitary condition.
Very respectfully, your obedient servant,

OPTICB MILITARY SANITARY OFFICBB OF MARIANAo,
QuemadOll, Ja1luary;eS, 1901.

SIB: In compliance with your instructions of January lil, I have the honbr to sub­
mit the following report of the functions of the military sanitary department of the
municipality of Marianao for the period of July to December, 1900.

A report of similar import was made to the chief surgeon of the Department of
Western Cuba for the period from July to October, 1900, upon the discontinuance of
that department, and nece8llarily a part of this is an iteration of that report.

During the period for which this report is rendered there were 3,0·n houses
inspected, and of these 793 were found in such conJition 88 to necessitate the serv­
ing of written notices to the effect that if sanitary rules were not observed fine;
would be imposed, and it was necessary to itnpose 58 fines, each for the amount of
$5, in all ~ting the sum of $200. Seventeen of theae fines, amounting to $R5,
were remitted upon ,Presentation of valid reasons for such clemency'. But to keep
the houses and preml8eB in a condition of ordinarysanitarycleanlineaa It has been found
neceasary to make inspection after inspection at intervals of not less than six weekB.
The occupants, after the first splurge into cleanlinEll!ll, which for the moment from its
novelty pleased them, show an apatby as to the conditions qJ their surroundings, and
lapse mto their old-time carelessnEll!ll and indifference, and grow restive under the
constant supervision found necessary to keep them anywhere near the mark deemed
essential for the preservation of the health of the community at large.

Civil Orders, No.1, from headquarters Department of Habana and Pinar del Rio
dated May 3, 1900, has had but little attention paid to it by the alcalde of the munic­
ipality, though the requirements of the provisions of same were several times
brought to his notice.

The department cleaned CEll!Ilpools, privy vaults, etc., for 22 private individuals,
at a COllt $210, bills for which were transmitted to the parties interested, and the
alcalde was notified of the fact in each instance that he might collect them. In
most cases this has been attended to by him.

During this period 19 cases of yellow fever came under the notice of the depart­
ment in subjects residing within the municipality, but, with the exception of one
case, the origin of which could not be definitely determined, all were known to have
been visitin~ in Habana or elsewhere a short time previous to their being taken sick.

The mumcipality has been singularly free from di.seases of an infectious nature,
and, with the reported cases of yellow fever excepted, there were only a few sporadic
cases of di{Jhtheria noted.

In additIOn to the necessary disiwection and sanitary cleansing of infected hoU8eS
and premises the department has had under its supervision the detention camp for
nonimmunes at Buena Vista until September d, when the neCEll!llity for its existence
being no longer ap{J8fent it was onlered discontinued.

The general routme work of the department has been the maintenance of proper
police for the streets and alleys of the municipality, and to some extent the repainng
of same; the weekly attention to the emptying and disinfection of 52 cans, Used 88
receptacl~ for night soil, at La Playa de Marianao, where there are no privy vaults.
and, in fact, constant general attention to the minor details of police work that baa
served to place the municipality in its present good sanitary condition.
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In addition to caring for the general IIIlJlitary conditions at Maria:nao the barrios
of Ceiba and Puent.ee Grandes are under the jurisdiction of this department, for pur­
po8eS of sanitary inspection and disinfection of infected hoU8ell and premises only,
and it has been Dece8lllU'Y from time to time, at the request of the alcalde of these, to
remove accumulations of garbage deposited on vacant lots at those p1aoell by unau­
thorized parties, which were a meD&Ce to the general health and incidentally to
Columbia barracks.

Upon request the yellow fever wards, receiving and other wards of the hospital,
llOme troop quarteJ'll, stables, and workshops in Columbia Barrack/! were disinfected.

In all, there were 8,068 loads of refu8e material disposed of.
The inc10eed table mows the relative mortality for the corresponding six months

of the~ nine years. For the yea1'8 1891, 1892, 1898, and 1894 no accurate
ceD80II 18 obtainable, and the death rate per thoUlllIld can not be given, but the popu­
lation 1"M presumably then not very variable from the yea1'8 immediately following.

Of C01ll1le the condition of the country dnring the yeal'8 1896, 18971 and 1898 mili­
tated~ normal health conditions, but the preceding year and tne year 1899, an
uuosoaIly healthy year allover the island, may be taken all fair criteria.

Employees: There were employed by the department 1 ch.·rkJ 1 interpreter, 1
OVlll'l'llleJ', 3 foremen, 8 drivers, 1 night watchman, 1 office boy, ana an average of 25
Iaborel'll.

Maintenance: Allotments for this purpose were made BI! folloW!! on estimat.ee sub­
mitted:
July••••••••••••••••••••••••••••••••••••.•••••••.••.•••.....•••••••••••.•••••••••.•••••••.•.••• 13,0lll.00
AlIgtIIt•••.•••••••••••••••••••••••••••••••..••••••••••••••••••••.•••••.••••••••.••••••••••••••• 2,llOO.OO
September •••••••••••••••• •••• ••••••••••••••...•..• .•••... .•..•.•.• ... •.•..••.. .••••... ..•.... 1, 'lOll. 00
OCtober •••••••••••••••••••••••••.•••••.•..•••••.•....••••.•••••••••..••••..••••.•••••••••••..• 1, 7ll3. 00
November ••••••••••••••••••••••••••••••••••••••.••••••••••••••••.••••••••.••.•.•••••••••••••• 1,621.00
Deeember•••.••.•••••••••••••••••••..•.....••..•.....•.•....•...••••••.••...••.•.••...••...... 1,662.llO

Toea1. •••••••••••••.•••••.••••••.•.••••••••••••••••••.•••••••••••.••••••.•••••••••••••••• 12,2lI8.1lO

This amount was paid out on vouche1'8 by the disbUl'8ing officer of the department,
from whose office I ascertained that on December 31 a balance of $897.15 remains on
band. Expen8lll:l included transportation, labor, skilled and unskilled, cooks.,
DllI'1!al, mechanical applianres for disinfection, disinfectants, stationery, etc. The
nonexpendable property purchased is all on hand, and with few exceptions is in
aerviceable condition. There is a1llO quite a supply of disinfectants on nand.

Very J'tlIlIlC ·fully, •
R. EcHEVBJlRIA, Sanitary 0jJicer

DtotA 'l'aUin Ike mtmicipality of MarimIao, Cuba, in Ike monthB July, August, September,
October, Nooeinber, and December, fur the year, 1891 to 1900, inclusive.

J(0IItba.

July .
A!JlraC••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••

=-~.r.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
N_ber •••.••••••..•...•••••••••••••••.•• : .••...••.•.•.•.••••••.••.
Declember•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

TIle popa1aUoD for the above yean 1.11 not obtainable.

1891. 1892. 1.8113. l894.

------
20 21 22 42
U 10 10 24
15 1/1 18 19
14 19 18 IS
12 11 18 1/1
18 12 9 21\

1891\. 1896. 1897.

Nom· Rate per Nom· Rate per Num- Rate per
ber. 1,000. ber. 1,000. ber. 1,000.

-------------1---------------
Jaly••••••••••••••••••••.•••.•••••••••••••••••••
AlII'UIC•••••••••••••••••••••••••••.•••••••••••••

=:r~~:::::::::::::::::::::::::::::::::::::
NO'f'ember •••......•••••..••.•..••••..........•
DeeeIDIIv••••••••••••.••.•••••.••••..••....••..

Populationd~ the above years, /1,617.

14
20
12
1/1
16
12

2.49 M 9.19 1\8 10.82
8.1\6 96 17.09 74 18.18
2.14 1\2 9.:.llI 80 14.24
2.67 86 1/1.81 81 14.42
2.67 70 lJ.46 73 11.21
2.14 46 8.01 77 13.70
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Dw1h rale in the municipality of Muriancw, 011&" rlr.-(',(lntinnOO.

1898. 1899. Il1OO.

Months. Num- 'I: Ral;(> per Num- Rate per Num· Rate per
ber. 1,000. ber. 1,000. ber. 1,000.

J-U-I-Y-••-••-.-••-.-••-••-.-••-.-••-••-.-••-.-••-••-.-••-.-••-••-.-••-••-.-••-i--73-I~--2-1~ --1-6~
August.................. 113 12.611 24 2. iO 19 2..13
September.. . . . .. . . .. . . . .. . . . . . . .. . . .. . .. . .. . .. 163 I 18.29 16 1. i9 6 .6i
October........................................ 99 ' 11.10 21 2, 3C> 13 1.46
November 8i 9. i6 20 2.24 11 L2S
December...................................... 100 I 11.22 12 1.34 6 . ttl

Population during the above years, 8,912.
Total number of deaths for the six months, iO; rate per 1,000, 1.27.

AssI8TANT ENGlNKKR, DEPARTMENT OF CUBA,
Quemad08.

ApPENDIX F.

HEADQUARTERS DISTRICT OF SANTIAGO,
OFFICE OF ENGINEER OFFICBB,

Santiago de Cuba, February 19, 1901.
81B: In compliance with instructions of your office, dated Habana, December 26,

1900, I have the honor to 8ulnnit report of operations of the engineer department,
for the period July 1 to December 31,1900.

In compliance with General Orders No. 18, Headquarters Department of Santiago
and Puerto Principe, July 16, 1900, I relieved First Lieut. R. L. Hamilton, Fifth
United States Infantry, aeting engineer officer, on the 19th of July. A large amonnt
of work was being carried on, and all that had been started I had to pnsh to com­
pletion. Limited to location, plans and character of work by selection of my prede­
l..'e8llOr, but· also greatly aBBisted by the work that had been done and by studymg it,
I was able to make improvements that I could not have made had I not bad the
benefit of his experience. I found it neceBBllry to reorganize the department and
issue the circulal'l! hereto appended. The matter of time-keepinll; was carefully gone
over and modified as shown in appended circular. The method and time of pav­
ment had no consideration of the work being done, and by consultation with ttie
disbursing officer, a fixed day (Saturday afternoons) was agreed on for paying out­
side of city work. All men were required to be present except sick and those dis­
chalKed throngh no fault of their own, resulting in a great saving of time on the
work and in the disbursing office.

The matter of purchasing for the department was taken up as BOOn as poBBible.
The purchasing agent was not under the engineer officer and the peculiar situation
existed of another department making purchases, to the oorrectne8B and justne8!l of
which I had to certify, and for the economy of which I was responsible. The BYIl­
tem was tolerated until clear caBell of delay and unsatisfactory buying were estab­
lished, and then ap~licationmade to do my own buying. While still hampered to
a small extent by Independent purchasing agent, I am now managing by special
authority to get the material suited for the work for which required aud at lower
prices than formerly and promptly.

The small force for the work required makes it impoBBible for me to give a new
project the study and planning that is usually given by an eUKineer, and I have had
to do the work as a military engineer, taking the force and material available and
doing promptly the best I could with it. Consequently much of the work has been
put in on verbal specifications, and plans and specfications drawn up afterwards; a
great many have yet to be completed. The plans of the office are consequently
meager.

The following projects have been in chBJ'KEl of the department and are reported on
in the order mentioned: Engineer force, office supplies, Guantanamo waterworks,
Santiall;o waterworks, raisin~ settling basin, repairing dam, Bouiato; experimental
well, San Juan River; Santiago street repainl, pavinK Heredia street hill, paving
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Marina Btreet, Bagarra-Dolores drainage, printing SantiBw> city maps, harbor improve­
ments, I18phalt paving, Santiago sewer system, SantiaglrSan Luis roBd, El Caney
road, road repail'll, Cobre traiJll, and NiBpero wharf.
EDgIneer foree:

Tot&! allotment, IIIx months ending December 81,1900 .............•..•.................. 17,130.00
Tot&! expendimre, IIix months ending December 81, 1900.........•....•............. ,. . . . 6,11111. :.Ii
Balanoe to credit of dillburslng officer ...•••••••.••...•...• '" .. . .. . . . . . . . • . . . . . . . . .••• . .. 210.7li

Thill force has carried on the routine work of the office, drawn up p1anB and speci­
ficatioDll and estimatell fordiBtributing sylltem, town of Guantanamo; for the Santiaw>
8ewer ByIltem; for proJ>Otled asphalt WOl"kj det&iiB of sewer along Cril!tina, and exam­
ined and plII!lled on alr plans of det&iiB of work in progreBll. It has made np all rollB.
voncherB, etc. Retnrn of employees inclosed.
0lIIce~lIes:

T allotment, IIix montbB ending December 81,1900....•..••............................. 1671UI7
Tolal expenditure, Il1x montbs enlilng December 81,1900................................... 6Ii6.09
Balance to credit of disburlling officer.... . .. .. .• .. ... . .. •. . . ... . . . . .. •.. . . . . . . . . . . . . .. .. ... 20.78

The above allotment Wall tlIled for the purchase of regular office supplil'.Il, including
reroJ'd books, file boxe.B, drawing paper and material, photographic llupplie.B, identi­
fication checkll, office blankB, etc., and the printing necessary for the Ilame. The
above expeDll6 includes 7 cents paid for cUlltom duties.
GlJ&lltanamo waterworks:

Tot&! allotment for IIIx months ending December 81,1900............•................... 173,52S.lIB
Tot&! expenditure for same period....................................................... 82,206. SO
Balance to credit of disbursing officer.... . ... . .•••. . ...••. .. . . .. . . .. . . . .•.. ... . ... . ••.• . 41,318. 2S

The cost of the work prior to Julv 1, 1900, was $111,447.18, and total COBt to
January 1, 1901, $144,652.48. Work done Wall all follows:

In July ripe line completed from Guantanamo to 100 feet of dam. All concrete
work on pIpe line completed except river crO!l8ings NOll. 3 and 4, which hall been
prevented by high water. Concrete foundation of dam put in, eleven COU1'8el! of
lower face and one of upper in place, and interior filled with concrete. All neceB8IU'Y
stone Wall quarried.

In AugUBt work continued on dam, 160 cubic yards masonry laid, sluice finished,
gate put in, and old flume tom out.

In September, ow~ to flood from 1st to 10th of month, no work could be done
in that time. From 10th to 30th men were employed in repairing auxiliary works,
IlIlCh all tunnel and railroad track, and recovering tooiB from river. Work Wall con­
tinued on settling basin, pipe line laid from dam to basin, and back filling done on
pipe line, amounting to 5,445 feet; 11i cubic yards stone laid and 26i cubic yards of
concrete. Early in month cable Wall received from agent in New York statmg that
pipe was down 30 per cent, and attempt was made to take advantage of the market
by BIlking for $25,000 to purchase pipe for distributing system in town, but owing to
guarded sylltem allotment could not be made at once. Detailed estimate for pipe
amounting to $28,152.7B was submitted, but to date nothing haB been heard of money.
While it is not doubted that it was not p<J8I!ible to allot this amount at once, atten­
tion ill called to the matter ta-show the mability of the government to compete with
indiTidua18 in purchasing.

In October, owing to continued high water over dam, this work has heen con­
lltaDtly interrupted and had to be confined almOllt entirely to building settling basin
and back filling, consisting of following work:

On dam, 94 cubic yards stone laid; on settling basin, 37t cubic yards concrete laid;
on pipe line 7,800 lineal feet back filling.

Plans were also drawn up for valve bridge and preparations made' to erect bridge.
A large amount of repair work Wall done on tooiB lost and damaged in September
floodS.

In November order for ripe and material for distributin~ system in the toWIl Wall
placed in hands of the Pittsbnrg testing laboratory, limIted (Chambel'll & Hone,
~t8); they to purchase and test pipe and material at factory and inspect it along­
!Ide lIhip either New York or Mobile, for 5 per cent of COBt of material. Consider­
ing that formerly no material was tested or inspected, re.Bulting in the de~rtment
having to BUffer the 108ll due to breakage and accept anything sent, I consIder this
the best method a\'ailable to the department both from an engineering and bUBiness
point of view. The matter of placing a standpipe on the barrack hill has been taken
up and propo8Bls accompanied by plans and specifications invited from several of the
largest flrma in the United States, re.Bulting in an offer from the Warren City Boiler
Works to build and put up a standpipe, 405,000 gallons capacity, at Guantanamo, for
the IlOID of $6,225, exclusive of freight and duty. The plans and specifications are
being Btudied, and in case they are found suitable and the best that can be obtained,
the)" will be accepted.
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, Work baa been continued on dam. Bett~ basin, valve hoU8ll8, air-valve boxes,
piers for gate bridge and back filling; amounting to 431 cubic yards stone in dam;
76t cubic yards concrete in bridge, piers and gatehoUBe, and 1,550 linear feet back
fill" •
I~mber, No.4 and No.5 gate hoUBeB completed. Iron doors to gate hoU8lll!

made and put on. Timber and forms cleared away and work generally cleared up.
Gatekeeper's house was framed, and air valves NOlI. 1, 2, and 3 Bet. Pioe from tunnel
to dam concreted up.
8antialro waterworks:

Total allotment allowed 6 months ending Decembe~81,1900 •.••••••.•. .••• . .•.••. .. .•. 120. _ 00
Total expenditure during lI&Dle period............ 8,82L02

Balance to credIt of dlsburalng officer. . . . . . . . . . . . . . . . . . . . . •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12, OIL III

Work done consisted in repairing breaks, replacing old worn out pipe, making
house connections, care of plant, inspection of pine line, and placing water pipes
under streets to be asphalted. In August, 1,200 feet main line were taken up, cleaned,
and relaid, vegetable matter cleaned out for 2,000 feet above dam, and reservoir yard
cleaned. In September, owing to heavy rains washing out and exposing pipe,
numerous repairs were necessary and were made. In October, 175 feet old pipe were
laid, 307 feet new pipe laid, and 1,073 feet ditch opened. In November, five house
connections were made, 435 feet new pipe laid, 321 feet old pipe laid, and 1,297 feet
ditch opened. The uaual1arRe number of breaks due to old pipe were repaired, line
guarded, and settling basin cfeaned out twice.

In December, making house connections and repairing broken pipe, required the
laying of 309 feet of new pipe and relaying 567 feet old; the trenching required was
1,165 linear feet. The lead joints made required 453 pounds lead. The usual
amount of miBcellanooua work, such aa cleaning valves, loweri~ and covering pipes,
etc., waa done. In December waa also started the work of pipmg the streets to be
aaphalted. Work doue on Marina street required 50 cubiC yards of excavation,
laying 123 feet wUvanized pipe, cutting out ll-inch pipe, and putting in 12-inch
valve. Jaguey street, 262 cubic rards excavation, 650 feet of 4 inch pipe laid and
jointed, 300 feet galvanized-iron pipe laid and jointed.

This special work, under streets to be aaphalted, COBt:
For labor ,. 1fiIiO.47
For material 1, l22.Sli

Total...... 1,672.82

This amount, deducted from the total expenditure for the six months, gives for
the COBtof maintenance of the water system and making house connections, $7,148.ro
or an average coat per month of $1,191.37. Under the streets permanently improv;;I
mains and laterals are laid to conform to general water system of the town, calcu­
lated on 50,000 population and 75 gallons per head, or 3,750,000 gallons.
RalsIng Ilettllng ballin, total allotment allowed t2, 000

Plans have been drawn up and special fittings to connect pipe line with dam 80 88
not to interrupt flow of water in city during the work o\'denld. It is calculated that
by raising. settling basin 5 feet, the daily aupply :0£ water will be increased by
23,000 gallons.

Owing to demands made on engineer force by Bewer work, an engineer had to be
Bent for, and this work will be started cn his arrival.
Repairing Bonlato dam and putting In llIulce gate, total allotment 12, 4IiO

Propoll8la for gate have been received, and gate aa modified ordered. Work will
commence on arrival of gate.
Experimental well, Sanjuan RIver:

i~:~~~et~~~l.~~.~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:~:
De1lclt •••••• .•...................................•..•.••..... •..••.. ..••.••.. ••.•.•• ...• 182.ll6

The city of Santi~o gets at the. present time, dry Be8lKln, barely 5 gallons per head
per day. In the ramy Be880n there is plenty of water m the Boniato River, but
owing to ineruBtBtion of pipe its carrying capacity is reduced from 11 inchee to 8, 80
that the people never get more than one-tenth of their proper aupply. If the
Boniato River could at all times give a proper aupply, to take up and replaee the old
pipe by new 24-inch pipe would be the simplest BOlution, but It does not. A nnm­
ber of schemeB have 'Deen investigated. There is F reason to believe that &:1
abundant aupply of water can be obtained from artesian wella along the BOuth C08Ill
of Cuba, from Guantanamo to the mouth of the Cauto, but no businesBlike propoei-
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tion for developing it at Santiago has been obtained, and I am reluctant to load up
with well-boring machinery and attempt it with the labor at hand. An examination
of the San Juan Valley shows a large gathering ground drained by the San Juan
River, tI,le Bow of which is comparatively small. Conaequently there must be a
large 8Ilbterranean stream. The valley converges into a gorge two miles north of the
mouth of the river, large lagoons drain into the river just abOve the gorge, and it was
decided to put in wells above the outlet of the lagoons, get into the water-bearing
Ilb'ata, then tunnel under the river, intercept the subBow, and pump it into the old
I'llIIervoir, which will hold a day's supply for the town below it, and mto a standpipe
to be erected in the old cemetery, for supplying the upper portion of the town.

In November a box well was carried to a depth of 12 feet and a pump of 300 gallons
capacity put in and well carried to depth of 14 feet; the inflow of water then became
such that the pump could not lower it and an old pump found at the Boniato reeer­
roir was repaired and put in. This pump has a capaCIty of 500 gallons. The two
pnmpe kept the water down for two days and until the well had reached a depth of
17 feet; again the flow of water became too great for the pumps to handle. A few
days before this condition was anticipated, an old well-bonng machine, the property
of the Spanish.Government, was found at Boniato and repairs started on it and
broken parts and necetll!llry tUbinB cabled for. On arrival of necesBary material drive
wells wHl be sunk and investigation continued. The experiments 80 far indicate all
that was anticipated, and I consider it a question of but a short time and compara­
tively small cost to give Santiaao a sufficient supply of good water. So far the old
abandoned machinery that woofd not have been noticed but for this need Is worth
more that the amount expended. •
Baullago street repa1rll:

Total allotment, six months endln,g December 81, 19oo..•.••••••..••••..••••.•.••....•.. 119,003.00
Total expenditnre, six months enlUDg December 81, lllOO .••••••••.•••...•••.••••••••••• 9, M7. 41

Balanee to credit of diIlblll'll1ng olllcer •••••••••••••••• ••••••••••••• ••••••••••• • •••• •••• 9,43Ii.1iII

Jcly: Banta Rita street hill, west of La Virgen, was paved and drains under Ala­
meda cleaned. Pavement of Santo Tomas, between Enramadas and Concha road,
was repaired, and Bar!'acones street near Trocha. Storm drains near San Juan Nepo­
moreno and Trocha were cleaned out and erection of harbor dredge completed.
Ditches around slaughterhouse were opened and cleaned and bowlder pavement on
Camiceria repaired.

August: Work consisted in ditching and rounding 1ltreet8, cleaning out ditch
repaired, repairinl$ and patching bowlder and macadam pavement.

September: Owmg to heavy rains first ten days of September a large force was
kept busy removing the banks of earth and stone depolllted on asphalt streets. A
large amount of pumping was required to keep dead-endoo sewers open. Holes in
manholes were plugged up with wood. These miscelianeoUB repaiis cost $402.53;
repa,irs to Marina street cost $237.51. Thirty cubic yards broken stone had to be
placed and 50 cubic yards of concrete and stone to prevent further washing.

Other IItreets repaired were: Calvano street between Pelayo and Banta RIta, requir­
ing 211.61 square yards paving and 250 cubic yards of fill, at a cost of $386.50; San
Pedro street from Banta Lucia to Santa Rita, requiring 100 square yards bowlder
paving and 65 cubic rards fill, cost $168.86; Carniceria from Concha road to Habana
was repaired, requiring bridgin~ at two places, at a cost of $281.13; Ban Juan Nepo­
muceno from Ban German to Trinidad, Oowlder pavement, at a cost of $160.14; Ban
German from Santo"Tomas to San Juan Nepomuceno bowlder pavement required 202
eqoi.re yards, at a cost of $99.19i La Cruz road, rounding up aud cleaning gutters after
storm, at a cost of $170.73; Trmidad from San Juan Nepomuceno west, lOOt square
yards bowlder paying, at a cost of $50.15; Concha road put in paBl!8ble condition, at
rost o! $449.26: Trocha road put in ~ble condition, at cost of $229.21; Enramadas
from Calvario to San Agustin, repalred, requiring 49 cubic yards fill and 127 square
yards bowlder paving, at cost of $204.93; care dredge, Santiago harbor, $16.50.

In October the following repair work was done: Enramadas between Dolores and
San Agustin, 300 square yards bowlder pavement; Trinidad between Ban Juan Nepo­
mureno and Cristina, 251 square yards bowlder pavement; Uoncha from Dolores to
Trocha, 384 lineal feet road graded and gutters formed; Calvario between Rey Pelay'o
and Santa Rita, 215 square yards filling and paving street; Calle Nuevo, hole in cul­
vert repaired; Alameda, culvert repaired; Hospital, drain from jail repaired; Barra­
CODell, from Heredia to Ayuntamiento, catch-bsBins and drains built.

In November Heredia street hill was completed; the cost was as follows:
Labor. •.••• . ••• . • . ••••• . .•••• . •.•• . . . . .. . . .. . • . . .•••• •••.• . . ••••. . . . ..• . •• . •. •••••. ••.••. . . .. . . 8696.16
IlaterJal ••..••.•...•........•.......•.................•...•.......•....•••••••.•••• " . . ••. . . . .. 2, 873. 16
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This street was constructed nnder the following specifications:
Street between Animas and HOllpital to be brought to a unifonn grade of 12.63 per

cent, CI'OflIl section between curbs to be 18 feet wide and have 4-inch crown. On BIlb­
grade, when properly shaped (being of BOft lime rock, rolling and tapping W88 not
necessary) to be placed a foundation of 4 inches of Portland cement concrete'; in pro­
portions of *and 7; upon this foundation to be placed a cushion of 1 inch of clean
beach sand, upon which brick will be laid in usual manner, leaving open joints of
I inch; joints to be filled with asphaltic cement for 15 feet from .Animas street, 88 an
experiment; on balance of work joints to be filled with Portland cement grout, in
proportion of 1 of cement. and 2 of sand by measure. Curb to be Portland cement
concrete, in proportion of Ii; dimensions 6 by 9 inches. Time required for work, one
month, October 24 to November 23, and consisted in the following work.
2M cubic yards excavation, at 11.3606 _.......... 1362. ...
86.3ll cubic yardB concrete, at 18.836 713.86

Made up &8 followa:
86.83 cubic yarda atone, at 11.75....... .. .. .. . .. .. ...••... .. 1149.32
M.4 coblc yarda and, at 12 . .. .. • .•• 89.00
1l5.6 b&rre18 Portland cement, at 18.60. lm.80
Labor, at 12.111 per cubic yard..... 187.73

411 linear feet concrete curb, faced with cement mortar, at 10.47111 per lineal foot....... .•••• 193.95
Made up &8 followa:

9.6 cubic yarda crushed atone, at 11.75 •.. .. ..•. •. 116. 80
4 coblc yards sand, at 12 _..... .. .. .. . . .. 8.00
14.60 barrels PorUlWd cement, at 18.60....................................... 52.111
Labor :. . . . . . . . . . .. . . . . .. . . .. .. . . . . .. . . 116.116

729.6Iquare yardB brick pavement, at 18.0li3 per square yard 2,226.99
Dlatrlboted &8 followa:

::gl:u~1;~~~:·&i 12':::::::::::::::::::::::::::::::::::::::::::::: ::~: l1'f:=
15 BaCks atone duat, at 11 _.. • 15. 00
11 barrels &8pbalt tar, at 12.60.................................... 27.50
29 barrt>la Portland cement, at 18.60 UK. 40
Labor....... ..... . ..... . ...... ..... . . .. . . . . .. 871.45

Sidewalk:
Labor, 341 cubic yarda excava~~.~ at 10.50 17.13

Labor, 1.'>2 square yards repamDg with ~, at 10.1137............. .. 17.28
Material ...•..........••...••..........•.................................•....•••••.••• 2.61

Total coat Improvement:
Labor 11,062.lIli
Material _... . . . . .. . 2, 461. 17

--- 8,52(.12
Total cost per square yard of Improvement.... 4.831
Coat per square yard, exclodlngcurb and R1dewalk...... 4.611
Coat per square yard, excludlnK excavation, cUrb, and aldewalk 4.0Iil1

Labor amounted to 30.16 per cent of coat. Material amounted to 61.84 per cent of COIIt.

Attention ill invited to comparillOn of proposals of Barber Asphalt Paving Company
for similar work.

Concrete curb, fllr lineal foot ..

~;:J:~~re~.ibrc;.~~.~~::::::::::::::::::::::::::::::::::::::::::::::::::

Barber Bng!neerAspbalt
P&vIng depart-

eo. ment.

to. '10 1G.472
4.50 4.0Iil1
II.fAl 8.llll6

Paving Marina street hill:
Total allotment allowed 16,060.00
Total expense to date, vouchers paid. 2, 17t. 'Ill

Balance to credit of dlaburalng oftlcer 8,870. 25

Thill street, owing to its central location connecting the Muelle Real with the Plaza
de Cespedes, from a consideration of the public, was the first to need attention, but
owing to steep grade-l 3 per cent from Gallo to HOllpital and 6 per cent from HOI!­
pital to San Juan Nepomuceno, and with large and COIltly buildings on either side­
one of the most difficult. It had been repeatedly macadamized, and as often as
rainy season came washed out. By constantly taking off the crest at Hospital, I
finally got it down, IlO that by making a cut of 18 inches I obtained a 10.85 per cent
maximum grade without too much damage to the property adjacent. The street ill
to be put in on following specifications: Concrete curbS; width between curbs from
24 feet to 28 feet to 16.5. Crown, 1 in 30; foundation of 4-inch concrete. On thill
I-inch cushion of sand, and on thill vitrified hrick pavement laid with i-inch joints,
with expanding joints along curb and up center, and Cl'Oll8wise every 20 feet joints
of brick grouted.
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To December 31 the following amount of work has been done:
Excavation ........••............•....... _ _......•.......................cnblc yards.. 818
Concrete •••..•.••.••..•..•.....•.. - -- do.... 88i
COrb...••.•••• _..•.•................. _ linear feet. . li60
Cost. of labor.. . . .• . .• •• . •. . . •. . . .• •• •• . . . •. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . . . . . . . . .. 11, 490. 8C
Cost of material. _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •.. . . •. 2, 1'10.21

Total. .......•................................................ '.' . . . •. . . . . . . . . . . . . . . . . .. .. 8,ll61.06

Itemization of expenaea will be given on completion of street.
Sagar1'&-Dolores drainage:

Total allotment allowed _ __ . . . . .. 111,000. 00
Total expeDlMl ••..••..•...•.............................................. __ . . . . . . . . . . . . . . . 2, 122. 20

Balance to credit of disbuzllhu{ olllcer _ _ _. _. _ _....... 8,8'71.80

The original plans for this drainage contemplated a large aemihexagonal paved
ditch extending from Sagarra street along Dolore8 to the Concha, but on the decision
to asphalt Santo Tomas it was decided to make a hollow street 16 feet wide, having
a rise from center to curbs of 6 inches with curb of 8 inches high; fill in and give
adjacent properly drainage over curb into street, and for sanitary reasons grout the
center for a width of 3 feet. Street was given a grade of from 1 to 3 per cent; thus
the same volume of water could be carried and street be p6BBRble for traffic. By this
work it is hoped to cut off the floods which in rainy BeRBOnB deluge the lower portion
of the town. Work done to December 31 was as follows:
EBtabllllhlng camp and organizing force _ _...................... 129.40
Moving fences and C8tabllshlng street line......•......... _ _. . . . . .. . . . .. . . .. . . . . .. • ftD.2O
Labor and cartage, grading...•....•... _ , _.. .. .•.... .. . . . .. . . . . .. 1,181.66
Gener&! expeIl8ell, engineer, foreman, clerk, transportation, etc.....•............... _.. . .. .•• 2lllI.1Il
Material ..••••..••••.•..•••.••...•••••..•••••....••.•••••••...•...•...••...................•... 24. 90

Total•...•••.•••....•••....•..•.....•••...........•....•..•..••..•.••••..••............•.• 1,611.66

Itemization of expenaea will be given on rompletion.
Printing Santiago city maps:

Allotment niade 1760.00
Total expenso......•..........•......•......•.•.•....................... _........ ••••......• 698.10
Balance to credit of disbursing olllcer.:.................................................... 61. 90
100 maps, llClLIe 76 feet to linch, were made, unmounted, at 83.60.......................... 860.00
~onnting2li maps, 8C&le 75 feet to linch, at Ill .•••....•...•..•••••............ _............ 150.00
100 maps, _Ie 150 feet to linch, were made, unmounted, at 11.20•... _.................... 120.00
Mounting 50 maps, 8C&lo 150 feet to linch, at 11..•..••••...••.. _..••• __ •.. _.. . . ••. ••• . .. . .• 50.00
Duty and port charges on above _.............• _. . . .. . . .. . . . . . . 10.1lO
Duty and expl'eMlge on original drawing to United States................................. 4.75
Duty and expnBage on proof from New York to Santiago................................. l. 66

Total •.....•......•....•........•......•.•..••........... _•......•..................... 698.10

Several of these mapa have been distributed to public and military officials, both
here and in Hal:*na; but it is thought all future needs can be met from those remain-
ing on hand. .

HARBOR IMPROVEMENTS.
Self-dumplng barges:

~:l :~=n~&J~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::':;gJJ!l:~
Deficit .•.••.............................. _......................••......... '" ... •• 622. UI

KxpetI8C made up &8 follows:' ---
Cabl by North American Trost C?mp&l1Y to Antwerp..... ••.• 25.62
TraWlference of 20,000 francs to Umted States consul-general, Antwerp _.......... 8,910.00
Transference of 3,000 francs to United States consul·general, Antwerp. ..•..... 686.50

Total .... _..•.•....•.........•..•....•.............................•........•...• 4,1i22.12
Asphalt pavement:

Total amonntauthorlzed, plUll duty...................................................... 50,000
Total allotment to December 31, 1901 . •. .•• .••• •.•• . .•..•. ..•.. . ..••. . ... • . . •.. .• •. . . • •••• 12,500

No expendIture to date.

Bids for asphalt pavement were opened on the 1st of December and contract
awarded to the Barber Asphalt Paving Company, who were the only bidders. Con­
tract calls for the following streets to be asphalted, and it is expected that all will be
completed by the end of June, 1901: Santo Tomas street, between Paaeo de Concha
and Trinidad street; Jaguey street, between Cristina and Hospital streets; Hospital
street, between Jaguey and 8aIl'arra streets; Sagarra street, between Hospital and
San Juan Nepomnceno streets; Ban Geronimo street, between Hospital and San Juan
Nepomuceno streets; Marina street, between HO'lpital and Santo Tomas streets;
Trinidad street, between Cristina and Gallo streets and between Santo Tomas and
Dolores streets; and San Juan Nepomuceno street, between Enramadas and Sagarra

CUBA 1900-vOL II, PT 4--7
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streeb!. Specifications were as attached. Experience showed that neither the asphalt
nor cement gutters would stand the water from the houses and coll8tant traffic, and
former specifications were modified to require brick gutters. Prices as per contract
are as follows:
Excavation ........•.•......................................................per cubic yard.. SO. 70
Concrete curbing In place " .....•.... '" " per linear foot.. .65
Vltrltled·brlck KUtter In place ...............................•.............per square yard.. 4.40
Aspbalt pavement In place: .

Class A •...........................................................................do .
r:11I88 B ••••••••.••.•..•....•.•.•••.••.•.•••.••..••••..••.••..•..••.••.•••••••••••••do .
ClassC .......................................................................•....do .

~~~~~~~ .~l.~~:::::::::: ::::::::::::::::::::::::::::::::::::::::::::g:;~ ~~~r:~::
Santiago sewer system:

Estimated C06t of approved proJect.•.................................................... 827,610.00

Allotment allowed to December Sl, 1900......... 22, 500. 00
Total expenditure to December Sl, 1900................................................. 1.8?O.17

Balance to credit of disbursing officer................................... 20, 629.83

On October 2 plans and general specifications for several schemes of sewerage were
submitted, resulting in approval of following schemes: Discharging all sewage at
northwest corner of city, northwest of slaughterhouse; mnning sewage through
mechanical filters at this point and thence the cleared liquid into the bay. The
advan~claimed for the system are: First, it provides a system of filters occupy­
ing small space and easily inspected and controlled; second, carries 50 per cent of
sewage by gravity; third, fits improvements made in city and no improvements have
to be destroyed; fourth, it has shortest length of large expensive sewer; fifth, it
involves no private property, l'onsequentlv no damage incurred; sixth, discharges on
filters situated on swamp land unsuited lor other purposes and of little value, and
does not injure future extension of city.
Ultimate and tlnal cost of 8CWCrlng entire city under this scheme (based on double popu1a- .

tlon and 75 gallons per head) 1327,610
Cost of work to be done at once estimated at.................................................. 90,000

This work contemplates putting in the following:
Lateral sewet'll .
Pumping district Interceptor, force main and sea flush .
Pumping plant, duplicate centrifugal pumJlll...........••....................................
Cost of land for pumping station .
Interceptor from TrInidad and IUlStro to Rastro and Concha .
Outlet from Rnstro to tllter .

~~~~~; ~tr~~i~ ~~K.~iJi8.ii,;d::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::
MlBcellanoou8....................................................•.............................

Total..................................................................................... 90,000

It will be noted that nnder the work to be done at once no pro\"i~ion is made for
filters; these can be omitted till the system is ready to be put in operation and receive
excrement.

As BOOn as the general scheme was approved, work on the detailed plans was
started, but this WaB interrupted by the nece.'l8ity of drawing up plans for sewers
under streets to be asphalted and work of putting these sewers in before the paye­
ment was started. Here, a.~ elsewhere, the rush to do the work has not allowed the
study or plans UBually counted neeessary, and I was in a dilemma either to stop work
or get all excavation done before 1st of April. Doing work in thiR way requires
ince.ssant work on my part and generates the thought that the department is sup­
posed to be silperhurnan every time an order is received to do more work. To my
principal aBl;istaut engineer, Mr. A. S. Hobbv, jr., and Mr. W. A. Wilson, resI­
dent engineer on city work, I am pel"l'Onally indebted for their patience and cheer­
fulness in doing more work than could rea.~onably be expected of them, and largely
to them Santiago owes its improved condition to-day. Their work will bear favor­
able comparison with any that has been llone in the Tronics.

In the latter part of November and December lateral sewers were put in Marina
street, requiring 6R2 cubic yards of excavation, laying aud joining 900 linear feet
6-inch sewer pipe, 62 feet 6-inch house connectioIlB, and 470 feet'of 4-inch connection'!.

Jaguey street: Lateral sewers required 330 feet of lO-inch sewer pipe, laid and
joined; 220 feet of 8-inch pipe laid and joined; 350 feet of 4-inch house connections
laid and joined; 650 feet of 3-inch drain tile under sewer, surrounded with broken
stone, to provide drainage for subsoil water. Order for pipe and sewer brick has
been advertised for, amI the a('C'epting of bid and testing of material and delivery
to me put in hands of l\lcssrs. Chambers & Hone, of New York. As soon as mate­
rial is en route propol5l118 will be called for trench and laying.

j
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Santiago Ban Ltda road:
Total &llotment &11owed to December 81, IllOO•••...•..••.•.•.•....••••..••.••.•••.•.•.• 1116,500.00
Total e~nditnreto December 81, lllOO ... •••.•............•••...•.• ••.•.. •••.•........ 118,288.14

(Total e~nse,whether paid or not, included.)

De6clt ...•.•••...••.••...•........•..••.....•.••... .•.•.....••..•...•.• ••..... 1,88,'\.14
Total expeIllle for the period 120, 686. 67

Expended on-
Somti~Luis road, section 2.................................................. 9O,9IlS.ll1

section 8........................................................................ 26,717.10
section 4........................................................................ ll2, 986. S8

Total. . . ... . . . . . . . .. . . . . . . . . . . . . . . . . . •. . . . . . . . . . . . . • . . . . . . . •. . . . . . •. . . . . . . . . . . . . 120,685. 67

Section 2 begins at the first railroad croesing from Santiago and ends at railroad
Cl'08I!ing, Boniato station; distance, 17,507 feet.
Total ~nse for period.................................................................... t30,llll8.19
Wall D1AM)nry, 282.8 cnbic yardB, at 111.62 .....................•.................. 18,887.86
No. 11, bridge masonry{ 224 cubic yards, at IID.69................................. 8, Iilli. 91
No. 1~, bridge ccn vert) 107.90
tn camc yarde e, at 17.29...... .•..•.•••••. . ••.•. . .•••.•.•... .. .. . . .. .. 634.8Ii

7,646.1i2

Total . . . . . . . . . . . . . . . . . . . . . . . . . . •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. ..• 28, 386. 67

Length of section completed during period, 3,820 feet. Total number of equare
yards, 6,367.
Total COl!t of aectfon completed:

From previ01l8 report8- •
Total COl!t of road, exclwdve of masonry......•......•..........•...... " . . .... . . . .. 162, 201. 27
Total COl!t of masonry and brldgee........... •••.•.....•....•.......... •••.......•.. H,9tn.1i2

77,188.79
Total length of aectfon, feet.............. •••••..•.•••..•........•......•...•..•..•......... 17,607
Totalsqnate yards aectfon . . . .. . . .. . .. . .. .. .. ... .. . . .. . . .. .. .. . .... ... . ...•. .. . .. . . . .. . . . .. . 29,180
Cost, exclwdve of masonry, 29,180 squat'll yardB, at f218.................................... 162,201. 27
Cost, Including ID88Onry, 29,180 square yards, a1l2.64...................................... 177,188.711

Section 3 ~i.n8 at railroad Cl'O!lIling, Boniato station, and ends at end of wall on
top of mountain.
'fotal expen8Il for period............................. 126,717.10
277.1 cubic yards wall masonry, at 18.82 12,446. 8Ii
2,634 linear feet channel, at 80 cen18.............................................. 2,107.72
Work done on 49 balllns........................................................... 631. 2l\
Brldgee NOB. 18 and 19............................................................ 94.56

~~~r~~my::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 8,~:=
1I,228.2l\

17,488.8Ii
Lelllrth of portion or part completed during period linear feet.. 8,860
Tot&! number of square yards in IbIB part.................................................. 1i,600
~ exclwdve of masonry, li,600 square yards, at 18.12 :.... 117,488.8Ii
Cost, inclnding masonry. 1i,600 square yards, at 14.77........ 126,717.10

T~o~eo;~u:.°~f ~J~~~: ." 1lSl, 844. 711
Total number of squat'll yards in BeCtlon 18,094
Collt, 18,094 square yards, at 17.29 1181,844.79

Section 4 begins at retaining wall, top of mountain, and extends toward Dos
CaminO!!. (Uncompleted. )
Total expense for period. . . . . . ..•. .. .. ... •.. ...••. .. .. . . .. .. . . . . . . . . . . .. .•.. . .. . . . . ... .. .•.. 162, 1185. S8
Station No. 26, sma.1l wall (dry), 49.li cubic yards, at 18.86 1488.79
~t.at1on No. 74, large wall (dry), 700 cubic yards, atlli.40 8,797.88
Bridge No. 20, 126 cubic yard~, at 831.lJll 4,029.68
Bridge No. 22, 146 CUbic yards, at 120.60 2, 987.1\0
Bridge No. 28, 114 cubic yards, at 118.1i6 1,741\.88
Bridge No. 2l\.......................... 720.16
Bridge No. 28 • •• •• •.. ••• •• •• •• • • ••• ••• • •• . . • •• ••• •• •. •• • • •• •• •• ••• • •• • . ••• •• ••• •••• 8811. 80

14,0117.118

48,1127.45
LenJrth of section completed during period •...••••..•.•.....••••.•...•..•••• linear feet.. 10, llG6
1'ot&1sqnate yardllin BeCtion .. .. .. . .. ... . . . . . .. .. .. .... . •. ... .. .••. .. ... .••. .. ... . .. .. . . •.. ~110
Cost, exchllllve of masonry, 18,110 square yards, at f270.................................... l48,lI'.f,.45

. Forspecifications and details of this work see annual report department of Santiago
and Puerto Principe.

This work has been under the superintendence of Mr. S. I. Wilkinson almOllt from
the time of its inception, and he has proved hinlself a capable and efficient su~rin.
tendent, with good ability as an organizer and executive manager. His assistant



.92 REPORT OF ](ILITARY GOVERNOR OF CUBA.

en¢neere, Mr. N. P. Turner ann Mr. W. W. Bumen, have heartily cooperated with
Mr. Wilkinson, and have proved themselves capable and efficient lIBBistants. Few
engineere have had more experience than these three in road building.
EI Caney road:

Total allotment to December 31, 1900 129,000.00
Total expenditure to December 31, 1900 •................................................ 24, Ot6. 64

Balance to credit of dillbumng officer............••.........................•...... _.. 4,953.36
The above expeIl8e Includes 15.79 paid for cW<toD18 duties and 1l,3Iill.62 for tl'RlUIJ'Ortation.

In July, road from Caney to stone bridge acroBll the San Juan River was completed,
necessitating the quarrying of 1,089 cubic yards rock and the laying of same on road.
Total expeIl8e this &e<'tion for period .•..•••••••••.••.•••....•...••............•..... " . . . .. . 13,678.38
Le~ of section completed during period •••• '" .•........••..•...•....•...•. lIncar feet.. 2,940

51~~~~~?~!.~~:~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ,~:~]
f~~1 ~~~ ~~1n' r;.8d:: ::::::::::::::::::::::::::::::::::::::::::::::::::: :~~~~.r. ~~~:: I~:::
ColIt, 16,100 !!quare yard•• at 94 cents.........••.••.................•.•....•.................. 115,208.74

This eection was {lut in as light as metalled road could be put in to be IL~eful. It
was thoroughly dramed, but owing to impracti('abilitv of taking steam roller off San
Luis road only a horse roller was used. The road has stood well except the 300
yards to east of San Juan bridge. This was under water in the Septemher rains and
only the foundation stone remains. It will have to be l"ais.>O and rebuilt.

On the 1st of September the road was started from the city of 8anti~, and the
end of November found it practically completed for 3,500 feet, to near its mtereection
with the San Juan road. At this point it was con!'idered (Iel'irable to !'top the work
till the appropriation had reached a sum sufficiently lar<~Yf.~ to do work to heIlt advan­
taj/'e. I submit complete report of work and inelose plan, profile, and details. I
call special attention to sanitary work done in connection with the road, and whieh
increased its cost 50 per cent. The work on El Caney road was ~n on September
1, 1900; during which month there was an unuBUally heavy rainfall, which, owinJ,t
to the uature of the soil, retarded the work ('onsi(lerahly. The !'uhf'oil along the
whole line of the work ill very heavy c1av, containinJ,t a lafJ.tl' percentage of lillle,
which when dry is extremely hard, but wbiPh r<'quires very little moisture to make
a very tenacious mud, very difficult to handle. Formerly the road was impllll8llble
after heavy rains for all vehicles.

Specifications for road were as follows:
Adjacent to Pity of Santiago, for a distance of 2,000 feet, road to 00 waded 41 feet in

width with 2-l feet broken stone as shown on cross Aeetions of attached plan. For
remaining diBtanc(', to be 31 feet in width with 16 feet of broken f'tone. BroKen stone
to have a thickne&l of 10 inches in center and 8 inches at Hille; foundation to be 4
inches thick throughout its width, no stone to have grcater dimellHions than 4t inches;
next course of stone to have a thickness of 4 inchet! at sides and 6 inches at center, to
to be compollC<l of stone pllBBing It-inch ring; binder to he compo!'ed of quarry
chips, sand clay, and disintegrated coral rock found on Hides of road, to be washed
into road and rolled till the Hurface is thoroughly compact and smooth. Surface of
finished road to have slope from center each way of 1 in 16, surface of wings to be
fiush with sidet! of road and have slope to ditch of 1 in 8. Subgrade to be thoroughly
compacted by steant roller and filled till it stan(ls up to er08B Hection, and each course
of stone to be thoroughly rolled and compacted by steam roller. Wings to be com­
pacted as subgrade.

At the beginning of the road, where the city is thickly built up, it was found neees­
saryto pave the guttereand build a Bmall retainin~ wall to prevent the fill from being
washed out by the large amount of water carried m the guttere.

In all places where the soil contained much vegetable matter or was in othl'r
respects UIlBIlitable for the subgrade, it was removed and its place filled with dry
earth.

Wherever the wings were firm enough to retain the macadam, the cordon or curb
of large stone was omitted. Wherever it was necessary to fill in the wings, the dirt
was thoroughly rammed by hand in 2-inch layere, and, after the stone was in potli­
tion, was also thoroughly compaded by rolling with the steam roller.

The item of drainage was very large, but the conditions were such as to require it.
In building the fil'llt culvert we were enabled, by deepening the existing ditch and

extending it to the north, to intercept a large amount of water which previously ran
down the roadway to the fil'llt l~n. The culvert also takes all the water from the
first 1,000 feet of road, draining m all about 80 acres of watershed. The BeCODd cul-
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vert WlIS built to drain the first lagoon, replacing an old Spanish culvert in very poor
condition which WllS not low enou~h to completely drain the lagoon. The lagoon
had received the sewage from the Clvil hospital and the Spanish barracks for several
years, and that, with the decaying vtlgetable matter, combined to make a very
unhealthy spot. Nearly every man en~ in working on the ditching or on the
culvert WllS taken sick with the malariiiJ.lever. At prel!6I1t, however, t,he swamp is
thoroup;hly ditched, and is rapidly drying out. The second lagoon did not present
!!uch insanitary conditions lIS the other, lIS it received no sewage and durmg the
winter months WllS often dry. Still there WllS considerable deeaying vegetable
matter and many of the laborers contracted malaria from working in it. The drain­
inJ!: of these two swamps will add considerably to the sanitary condition of the out­
skirts of the city.

The old culvert No.3, which WllS filled up by the Spaniards during the ten years'
war and WlIS reopened, is in good condition, and so situated lIS to completely drain
the second lagoon. The only work necessary WllS to place a guard rail, put in a new
concrete floor, and repair the wing walls.

The construction has been attended with many difficulties, which have made the
cost of some items greater than they would have been if the conditions had been nearer
the average. The stone was obtamed from the Dos Boeas quarry, costing $5 per car
hauled, or 42 centB per cubic yard; then hauled in Cuban carts to the road at a coet
of 70 centB per cubic yard, making total eost of stone delivered on the work amount
to $2.66 per cubic yard. That the excavation for drainage is very hip;h is owing to
two call1!ef:l: First. In the excavation for the 'ditch and for the second culvert there
were so many springs that it was almost impossible to p;et a solid foundation, the mud
ha\;ng to be cleaned out time after time. After every rain the silt had to be cleaned
outof the excavation. The mud which was !!tirred up in the work on the culvert was
deposited in the ditch below, necessitating con!!tant ('leaning to keep the water from
backing up. In ditching the swamp the men had to work in mud and water from
2 to 3 feet deep. Second. In the ditch south of culvert No.1 we encountered a ledge
of hard coral rock, of which about 6 inches had to be excavated for a distance of
85 feet. It all had to be gotten out by means of picks, as, from the nature of the
rot'k, bars could not be used advantageously, nor could we use explosives, owing to the
proximity of several houses.

The amount of work done and cost is as follows:
KIlC8dam:

~=fle;.:::::::::::::::'.::::::::::'.:'.:::::::::::::::::::::::::::'.::::::::::::::: tl, ~r::Xi
Stone 4,O'lO.80
Transportation 2,319.42
General expelllle8.............................................................. 1.039.47

8,212 square rards, at $1.252 $10,280.00
Grading:

Labor and transportation 4,608.46
SUpplies. . . . . . . . . ... .. . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . 41. 42
General expenses .. .. ... ... . .. .. .. . .. .. . . .. . . . . . .. . . .. .. . . . . . . .. . . . .. . . . .. . . .. . 818.64

465.62
78.90
13.20
57.68

6,667 cubic rards, at $O.98'l .
[NOT&.-Tbis cost includes the dressing to finished grade, ditching, and thetlnal

trlinming.]
Curb and gutter:

Labor and transportation .
Stone .
Snpplles ....•..................................................................
General expenses .•. , " .

700 linear feet curb, at ~.308 $2l5.44
166 sqnare rard.guttcr, at $2.41........................................ 400.06

Retaining wall:
Labor aud transportation...................................................... 420. M
Material....................................................................... 139.94
General expenses.............................................................. 63.6'l

46.8 cubic yards, at $13.68 .
[NOT&.-Dry rubble, quarrr faced. Foundation and top course laid In cement

mortar. The stone broke with neither beds nor faces, and In the necessary dress­
ing mnch time WlUl consumed and many stones were rendered uselellll for any·
thing but macadam.]
Excavation:

Labor. ..•. .... ...•..••••. •... .. .•. ..••. .. .•.. .•••..•••... .. .•.•.... .... . ... . ..• 1,421.21
General expenses .. " .. .. .... .... .. ... .•.•• .... . . . . . .. .. . . . .. . 260.21

1,460.8 cnblc yards, at fLlb8....................... 1,671.42

5,468.62

615.50

624.80
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Muomy:

~=.~.~.~.~~::::::::::::::::::::::::::::::::::::::::::::::::::::::~~
General expeDMW .. . ... . . . . . . . ... .. .. . . .. .. .•. ..•• .. . ..•••. . .. .. .•. . ...•. •.. .. . 2lI2. 51

?S.W cubic yardA conrrete, at lts.C } 1 GOO 69
4li.S cubic yardll rubble, at ftS.43.............................................. ' .

[NOTL-Thb price Includllll the cost of the Iron pipe, ralliDp, and cement ftnUh.]
=

TOl&I-~-:~uoii::::::::::::::::::::::::::::::::::::::::::::::::::.:::::::: ~:g::
Malntenance:

~~~~~.~~~.~~::::::::::::::::::::::::::::::::::::::::::::::::::::::
117.80
19.30

1S,272.11

137.10

Total "'" :IO,3ll7.53

The costs of the 41-foot and 33-foot roads, respectively, are 88 follows:
41-foot J'OlId-2,ooo feet:

M&I'Ad&m ....•..•..•....•••....•..•.••...•••••••••••.....•.•...•......•.•....•. 16,804.80

~1!!~~lli~:: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 8'~t5
--- ro, 70S. 01

Coo!t per linear foot lb. &;
Cost per llQU&re yard finished roadway....... 1.28

[NOTK.-The ex('avatlon on the (1·foot road avel'lljJe8 1,l!63cubic ylLl'd8 perllnear
foot·l
83-foot road-l,500 feet:

Ma('adam 8,471\.70
Grading 1,809.69

6,285.29
Cost per linear foot S3.52
Cost per 1lQU&re )'ard finished roadwav.................................. .96

[NOTL-The excavation on the 33-feet road avel'lljJel! 1. 22 cubic yardll per linear
foot.l
Drainage. . .. . . . . . . .. . . .. . . . . . . . . . .. . . . . . . . . . .. . .. . . . . . . . . . . . . . .. .. . . . .. . . . . . .. .. . . . 8,272.11
Maintenance 187.10

Road repal...:
Total allotment allowed to DE'Cember 81,1900 ..
Total expenditures to December 81, 1900 .

8, 4OIl. 21

20, 3ll7. C>3

S, 82li. 28
2,666.50

Balanre to credIt of disbursing omcer 6, Th8. ?S

The above allotment inl'ludes $.3,320 sllowecl for the purchase of s 100ton Ruasell
steam roller, including freight and duty, which isreqmred in repairing roads already
c.ompll'ted, 88 it is impracticable t.o bring eithl'r of the rollers now working on the
San Luis road, owin~ to distance of work. Work done consisted in making San
Antonio road passable for a mile and a half from city, practically rebuilding road.
Morro road WlUl repaired owing to washout by Septemix>r storm IUld finished 80 as
to be passable, reqnirin~ 1 mile of road t.o be rebuilt. Las Cruces road was repaired
where gutters lUll! macadam had been washed out. No work done in December.
Cobre road and trails:

Approved project '10,000.00
Total allotment allowl'rl to De,'ember 31,1900..... 500.00
Total expendltufelllo Del'ember 31, 1900................................................. 700.48
DeficIt 200.43

These trails were started under imperative and rush orders to build the trails at
once 80 as t.o be available for taking out coffee before the spring rains. No work
UBder way could be dropped or men spared to go to Cobre, look over the ground, and
draw up specifications. Proposals were invited from several who it was thought
c6uld do the work, resulting In receipt of one proposal to build 10 miles at avenige
cost 01$1,100 per mile. Owing to inability t.o get data as to whether this was a good
proposition or not, I made verbal agreement with Mr. Golden, who had done con­
siderable work for me on road repairs and in whom I had great confidence, to organize
the force, take his own teams, tools, and tentage, ~o to Cobre and start the work
and push it as rapidly as po88ible till I could estImate its proper cost, for 15 per
cent of the expenses. I consulted the municipal council of Cobre IUld General
Cebreco and decided to build the trail from Cobre to Dos Palmas IUld thence to
Cauto River. Specifications required a roadway 8 feet wide, thoroughly drained.
and passable for one cart. My confidence in Mr. Golden was not misp~; his
ability not to do work where it was not needed proved as good as doing it where
needed, and, to use his own term, he is "going like a house afire," building at the
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rate of a mile in six days, and as good work as if it bad been planned and laid out
with an instrument. The work will be tlnished to the Caato by end of February.
NlsPero wharf:

"'rotal amount of contract authorised ..••.•••.....•....•.......••..••••..••••.••.•••..•.. '19,llO6. 00
Amount allowed In December for double and lingle bracIDg and lIpllclng and relm-

b\UllllllleJlt customa dDell. •••••• ••••••••••••••••• •••• .... •••••• •••••• ••••• •••• ••••• ••••• fIH1.78

Total expendJtureB to date, Including all duee •••••••••••••••••••••.•••••••....••••••• 19,910. 9S
Balance to credit ofdia~ olllcer ••.. . ••... •.•••.•• 1.86

Of the above eXJ;lEl?ditnres, $150.13 was amount refunded to Mr. Porro for duty paid
by him on material! which at time of makin~ contract was admitted free of duty.
Below ill report of Lieutenant Hamilton on thill work:

Wharf in Nispero Bay: The plans for improvement of Morro Castle involved the idea
of 8 wharf as near as poIlBible where~vemmentfreight might be landed directly from
government transports. The preliminary lI1ll'Veys made by this department in Decem­
ber of last year showed the practicability of building_a small wharf in Nispero Bay,
alongside of which any transport ente~Santiago Harbor might lie and discharge
her cargo. This wharf was to connect WIth government warehoU8e8 and then by a
good road to Morro Castle and Santiago. The entrance to Nispero Bay is just to the
eastward of the Merrimac, and will involve the destruction of a portion of that v_I.
This, however, will not be a diffioult undertaking. The practicability of using this
bay for the_purpose named is proven by the fact that it was in this same bay that a
portion of Gervera'slleet sought shelter at different times during the period when the
lIeet was shut up in the harbor of Santiago. Plans have been prepared and a con­
tract made by this department for the colllltrnction of a suitable wharf. Contract
price, $19 605. The main wharf is to be 250 feet in length by 30 feet in width and
conn~with the shore by an ell 270 feet long by 16 feet wide. There will be a
minimwn depth of 22 feet of water along the outer edge of the main wharf when con­
structed. Work has been begun on the wharf and it will probably be completed by
the end of July. The wharf will be 10,650 feet from Morro Castle and 6 miles from
Bant~. Amount paid on wharf to present date, $6,161.48.

It will be noticed that the estimate of time Wa& erroneous, and I seriously. question
whether the practicability of the bay for Cervera's tleet demonstrates anything ahout
a t~rt, and I urge that steps be taken to place buoys 80 that responsibility for
grounding in the bay can·be fixed, and that the Merrimac be removed. The con­
struction of the wharf was completed September 26, 1900. It was at all times under
supervision of engineer employed by me, and final inspection showed it to be built
according to plans and specifications and in a workmanlike manner, and it was
accepted October 4, 1900, and final payment made. It is to be observed that this
office has bad charge of work COIlting $213,778.14 in the six months. This work has
all been rione by d&y labor, plans, ~itlcations, everything drawn up here, without
any outside a88lstance; in additionz it has supervised its one piece of contract work,
Nispero wharf. The difficulties tnat had to be overcome are too many to detail.
At Guantanamo, with, I am confident now, little idea of what it meant, it was
decided to put in a cut stone agee dam. The men bad to be trained, trained from a
dollar a d&y man to a stone cutter at $3, when they left for the cities. After
training them they could be counted on to do only one quarter the work of an
American stonecutter. It was due solely to Mr. C. A. Knowlton, resident engineer in
charge, that the dam has been completed. POllIle88ing all the practical knowledge of
the master stone mason and the theory and practice of the hydraulic engineer, he has
pushed to com~letion the work in~ shape. A number of photographs and plans
are inclosed With a view of illustrating the work.

Little or no supervision was exercised by me over engineer officers throughout the
department (ended November 15, 1900), owing to most of their instructions coming
direct and their reports conseqnently, with few exceptions, going direct.

Reports on harbors, conditions of roads and trails, location of towns, and general
exiBting conditions were received as follows: Fil'l!t Lieut. T. A. Pearce, Fifth United
State8 Infantry, Daiquiri, Siboney, AltUadores, Cubanas Bay, Canizo River; First
Lieut. H. E. Knight, Fifth United S"tates Infantry, Baracoa Duaba, Naguanje or
Naguaraje, and Nibujoni Second Lieut. J. W. Wright, Fifth United States Infantry,
Baracoa, Yacabo, Boca ae Tanamo Mata and Gnandao, Boca and 8agua de TanamOj
Maj. C. A. Stedman, Tenth Unit;;i States Cavalry, Manzanillo and San Salvador;
FirstLient. H. A. Smith, Fifth United States Infantry, Guantanamo, Baitiquiri,
Jarnco, and Yateras River; Capt. William F. Flynn, Eighth United States Cavalry,
Puerto Principe, Vista Hermosa, Rio Najasa, Guayabal, EI Junco; First Lieut. G.
W. KirkPlltrick, Eighth United States Cavalry, Puerto Principe, Vista HennOBa,
Ecuador, Rio Rapido, RiOil Contramaestre, Blanco, CaJ'88CO, and Najasa; Capt. R. J.
Duff, Eighth Uwted States Cavalry, La Gloria, La Guanaja, Moron, Ciego, La En-

..
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trada, San Geronimo, and Puerto Principe; First Lieut. W. G. Sills, Eighth United
States Cavalry, Santa Cecilia, Santa Cruz del Sur, Vertientes, Rios San Pedro, Trini­
dad, and Altamiraj Squad Sergt. Maj. Oscar Dersner, Eighth United States Cavalry,
San Fernando, Isla de 'l'uringuano, Punta Alegre and San Juan, Moron, Chambas
and Arroyo Blanco, Marroquio, Tamarindo, and Guadalupe; First Lieut. J. M.
Morgan, Eighth United States Cavalry, Nuevita8j Capt. A. G. Hammond, Eighth
United States Cavalry, Rio Lazaro, Rio Caymao, ~bomba, Ci~ de Avila.

Owing to no provurion of funds or force to com6ine and complete these reports,
nothing W88 done except to index them. On the 26th of December they were for­
warded to the adjutant-general district of Santiago, 88 pertaining to the old Depart­
ment of Eastern Cuba.

Very respectfully, S. D. RocxENBACH,
Ji'irst Lieutenant, Tenth UniUd 8W.tu Cat'alry,

JiJnginur OfJicn'.
CHIBF ENGINEER, DEPARTMENT OF CuBA,

. llabana, Cuba.

&tum of employea on engi:nur force for ).he m.onth of Decem.bt:r, 1900.

Trade or occupBt1on. Time of piece Monthly AmounL
of work. wages.

To----:

1 prlnclp&1lUl118tant engineer ~....... 1 month...... S250.00 S250.00
1 resldentena1neer do........ 190.00 190.00

Do do........ 140.00 140.00
1 chief clerk do 133.33 133. 33
1 bookkeeper do 100.00 100.00

l~~~~2}EiLH:~HE~~~LE~~~~~E~HH H~iE~E~ 1~:1 1§:1
ll1W'Veyor do........ 100.00 100.00
1 resident engineer. .. . .. .. 22 days .. .. .. . 1111.00 st. 53

Total : 1,392.66

ORGANIZATION AND RIilOULATIONS FOR THE ENGINEER DEPARTMENT OF EASTER.'1 CUBA.

AUGUST 31, 1900.
The force will consist of the engineer officer, principal 888istant en~neer, and such

number of reBident engineel'tl88 may be necessary, and an office eu~meer.

The engineer officer will perform the duties of chief engineer, will be in immediate
charge of the fiscal affairs of the department, silrD and approve all requisitions, will
give general instructions for all work carried on by the department, and examine and
approve of all work of sufficient importanL'C to require n plan. All communications
concerning work, verbal or written, with higher authority or persons not connected
with the deJ.>8-rtment, will be carried on by the engineer ufficer.

The prinCipal 888istant engineer will perform the duties of consulting engineer, be
in immediate charge of all work carried on by the department in the city of Santiagol
and supervise all detached work. He will be in charge of the office engineer ana
draftsmen, and the preparation of plans and estimates, the filing of same, and of
engineering records. In the absence of the engineer officer, he will perform the
engineering duties of that officer and will be obeyed and respected accordingly.

S. D. RocKENBACH,
First Lieutenant, Tenth U. S. Cat'alry, Bngineer OfJicn'.

[CIrcular letter No. 1.1
ENGINEER DEPARTMENT,

Santiago de Cuba, --, 1900.

[Subject: Timekeeping.]

The following plan for the keeping of time on all works of the engineering dep8rt.
ment will be strictly followed from and after September 1,1 1900:

Each section of work will be provided with a general timekeeper, who must take
the individual time of his entire section at least twice each day. He will be provided
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with two time books, one to be 11Bed each alternate day and turned into the office of
the resident engineer on the evening of the day for which it is used, at which time
he shall receive his book for the followinll: day. His name and the words "General
time" shall be plainly marked on the b&ck of his books.

Each capataz shall be provided with a similar set of time books with his name
indoraed thereon, in which he shall enter the time of his men at least four timell each
day. These time books shall be collected and delivered to the office of the Tellident
engineer each evening and the books for the following day distributed.

All time books shall state the number of employee's identification check, his
name, occupation, the hours worked, and the rate of wage.

At the~ng of a man's employment the general timekeeper shall give him
one of the Identification checks provided for that pnrpose, entering the number
thereof opposite his name on the ~neral book; and he will ~ve said number to the
capataz. The employee will retain his check during the entire time of his employ­
ment. Should one of these checks become lost, the employee mUBt notify the time­
keeper at once, 80 that a record can be kept, and the man will be given a new check.

In the office of the Tellident engineer a Journal of time will be kept in the book
provided for that purpose by the engineer department. This book mUBt be posted
each day from the general time book for the day preceding, and then checked ~nst
the capataz's book for the same day. Any discrepancies found must be at once InVes­
tigated and rectified and proper step!! taken to prevent a recurrence.

All pay rolls will b;; made m the office of the resident engineer and will be certi­
fied to by hinI before being sent in to the engineer officer. They will be 80 kept that
on the day following the two weeks' end they shall be completed and shall be sent
to the engineer office not later than the second day following.

.All employees of the engineer department directly employed on any section of
work shall be carried on the rolls of that section.

Respectfully, S. D. RocKENBACH,
Engineer Offict:r·

[CIrcular letter No. 2.]

HEADQUARTEBll DEPARTMENT oil' EABTBRN CuBA,
CHIRP ENOlNRBB'S OJl'Jl'ICli:,

Santiago de Cuba, August 31, 1900.
Resident engineers will be in immediate charge of the work assigned to them, and

will have under them such number of instrument men, draftsmen, clerks, timekeep­
ers, foremen, mechanics, and laborers as may be necessary, as approved by the
engineer officer, and shall have power to 8UBpend or discharge employees for suffi­
cient cause. The power of removal should be exercised discreetly and, except in
case of laborers, seldom without reference to the engineer offiL'6r. They will prepare
and submit, through the principal lIB8istant engineer, to the engineer officer plans
and estimates for all structures requiring a plan, and, through the same channel
report for approval and deviation that they may deem necessary from the ~ne;;J
directions and standard plans and sections furnished them. They will receipt for
and be charged with all tools, machinery, and material used by the force under them;
will furnish the following report: On the 11th, 21st, and 1st of each month a report
of operationsi on the 1st of each month a return of employees and report of property,
all on forms rurnished. They will have prepared and submit direct to the engineer
officer, each two weeks, pay rolls of their force in triplicate. They will have Wider
them directly and absolutely a timekeeper who will check time of foremen and assist
derk in preparation of pay roll. They will give careful attention to preventing fraud
in payments, and their O. K. of pay roll will be a certificate on honor that the rolls
are correct. They will be held responsible for the sanitary condition of the camps
of their force.

All official communications, verbal or written, shall pass from the superior to his
"immediate subordinate, or from the subordinate to his immediate superior. Should
any emergency necessitate a deviation from this rule, the party immediately con­
cerned should be informed of it.

S. D. RocKBNBACH,
Jiir8t Lieutenant, Tenth United Statu awalry, .Acting Engineer Officer.
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[Circular letter No.8.]

IlBADQUARTEBB DEPARTMENT OF EAlfl'KRN CUBA,
CHIEF ENGINBER'S OFFICE,

Santiago de Cuba, September 3, 1900.

[SUbject: General II18tructlon.]

On and after this date all circular letters and general instructions shall, upon receipt
thereof, be placed in a file to be provided for that purpose for safe-keeping and
reference.

All em:ployees receiving letters of general instruction shall, upon receipt thereof,
properly lDlltruct all subordinates who may be affected thereby.

S. D. RocxBNBACH,
Bngineer OjJicer.

[Circular letter No.4.]

HBADQUARTEBB DEPARTMENT OF EAl!TRRN CuBA,
CHIBF ENGINEER'S OFFICE,

SanJ.iago de Cuba, &ptember 3,1900.
In order that the work of this department may not be hampered by employees

leaving the service without due notice, the following rule has bOOn adopted and will
be adhered to henceforth:

All employees on a monthly rating of $100 or more shall not leave the service of
the department without giving thirty days' notice.

Should this rule be violated, the party 80 offending shall forfeit all pay due him to
the extent of thirty days' ,P8y.

In the event of the serviCes of such an employee being no longer required by the
department he will also be given thirty da.ys notice, provided

l
however, that in the

event of misconduct on the part of any employee he shall be aischarged summarily.
It is not the intention of the department to hereby work anf hardship orinjustice

on the employees, and in any extreme case a request for rehef, accompanied by a
statement of the reasons why the thirty days' notice can not be given, will be con­
sidered by the engineer officer, and the employee will be expected to abide by his
decision.

S. B. RocxBNBACH,
Ji)nginur OjJicer.

[Circular letter No. D.]

HEADQUARTEBB DEPARTMENT OF EASTERN CUBA,
OFFICE OF THE ENGINEER OFFICER,

SanJ.iago de Cuba, September 18, 1900.

[El Caney pay rolls.]

All rolls must be in this office on the Monday morning following the saturday
which the roll includes. Caney roll will be paid every Thursday followin~ the
saturday which the roll includes at 11 a. m. at the camp of the resident engmeer.
All men must be present for payment, and no men except those sick or who are dis­
charged will be paid by the disbursing officer in the city of santiago. The identifi­
cation check of these men will be marked "sick" or "discharged." Men who
neglect to come to payment will not be paid till the next regular :payment. Engi­
neer, assistants, timekeepers, and foremen will be charged with havwg all men pres­
ent and enforcement of this circular.

S. D. RocKBNBACH,
Pirst.Lieutenant, Tenth U. S. Cavalry, Actmg Engineer Ojficer.
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Barricades and lights: The contractor must erect all n.eceesary barricades and
furnish neceeB8J'Y red lightB to protect the public from injury, and will be held
responsible for any damage that may result from his failure to do 80, or from his
failure to take any other precautiol1ll neceeaary to protect the public from injury by
reason of the doing of the work.

Refuse material: Any old or unused material, obstructions, rubbish, or filth that
may be encountered must be removed by the contractor at his own expense.

Workmen: Properl~ wiled workmen shall be employed on the work and the
contractor shall dismUl! any employee who in the opinion of the engineer may be
considered guilty of misconduct, neglect of his duties, or who may perform his work
in an impl'8per manner.

GRADING.

Grading excavation: The street will be excavated to proper subgrade as shown on
profile and cross sections and as staked by the engineer, and must be thoroughly
compacted by rolling with a steam roller weighing not lees than 120 pounds per
linear inch of bearin~ surface. Any spongy places that may be developed must be
dug out and filled With firm earth or broken stone and sand as the engineer may
decide. The subllrade will be 80 formed for rolling that the space for gutter and
curbing will be r01led equally with subgrade of roadway, the additional excavation
neceeB8J'Y for gutter and curbing being made after rollin~.

Embankment: EmbankmentB must be constructed ill layers not exceeding 18
inches in thicknees, each layer being th<,?roughly rolled. The space for gutters and
curbing must be rolled with the subgrade and excavation for the additional depth
neceesary will be made after rolling. Excavation being in exceBB embankment will
not be paid for. All grading must be completed by the 1st of April, 1901.

CURBING AND GUT'I'ER8.

Curbing: Curbs of Portland cement concrete of the CroBB section shown on drawing
will be constructed to the lines and levels given by the engineer. Stone used for
curb concrete must be broken to pa88 through a ring 1 inch in diameter and must be
rejected by a screen of i-inch me8h.

The "facing" will be composed of one part of cement to two parI:B sand and must
be grouted into the forms as soon as the concrete has set sufficiently to allow the
facing plank to be removed. As soon as the facing has set sufficiently to be troweled
the form will be removed and the facing given a hard troweled finish. As soon as a
section of curb is finished it must be protected from sun, rain or other damage, and
must be kept continually moist until pemliBBion is given by the engineer to discon­
tinue.

Gutters: Gutters of vitrified 'psving bricks laid on edge on a foundation of 4 inches
of concrete and a cushion of 1 !Dch of Band will be constructed according to drawings
and the engineer's instructions. Excepting valley gutters acroBB street intersections
the gutters will have a width of two bricks and two and one-half bricks for each
alternate two courses.

Samples of the bricks proposed to be used must be submitted with each bid and
must be properly labeled to identify them. Bricks not up to the I!ILIDplee will be
rejected.

Bricks will be laid in courses perpendicular to the line of curb with !-inch joints,
which will be solidly filled with cement grout composed of one part Portland cement
to two parts sand. Before grouting joints bricks wili be well rammed in place and
must be true to line and level. No broken bricks will be used except to close a
course, and then the closing must be made with a single piece cut to fit.

Valley gutters: Where valley gutters croBB street intersections the bricks will be
laid in courses parallel to the line of said gutter, and the gutters will have a width
of eleven courses of bricks.

FOUNDATIONS.

Curbs and concrete foundation for gutters will be constrncted at one time, as a
monolith, in accordance with drawings. Upon completion of the curb the founda­
tion for asphalt pavement will be constructed, ma.kiIul a proper bond with gutter
foundation and forming a channel in which the briCk gutters will be laid. The
pocket formed in the concrete foundation for asphalt where the gutter is only two
bricks wide will be filled to the proper level with grout at the WIle the joints of the
bricks are grouted.
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ASPHALT PAVEHlENT.

All 811phalt used shall be Trinidad Lake, Alcatraz, or Bermudez asphalt, and shall
not be mixed or adulterated in any manner with the products of coal tar or with any
inferior bituminous material of any kind.

C1ass A. Class A pavement shall cousist of Ii inches of top and 1 inch of binder
(when compressed) laid on a foundation of broken stone on the existing surface.

The existing surface shall be thoroughly swept with stiff brooms until all dirt and
fine particles have been removed. Excavated or waste material shall be removed by
the contractor. The surface shall then be brought to a uniform lm\de and cross sec­
tion by filling with clean broken stone, not exceeding 2 inches in their largest dimen­
sions. This stone shall be thoroughly compacted by rolling with a steam roller
weighing not less than 120 pounds per linear inch of roller and the sprinkling of a
fine binding material on the surface during rollin~.

On this foundation shall be laid the" binder' course, consisting of clean broken
stones, not exceeding 1 inch in their la1"l{e8t dimensions, thoroughly screened! and
asphaltic cement, made from Trinidad Lake, Alcatraz, or Bermudez aspha t, as
above specified.

The stone shall be uniformly heated and thoroughly mixed by maehinery with
the asphaltic cement, in the proportion of about 15 gallons cement to a cubic yard of
stone.

The binder shall be immediately hauled to the work and spread on the foundation
with hot iron rakes and rammed and rolled while hot and in a plastic condition until
it has a thicksess of I inch. The surface of this course shall be exactly parallel to
the surface of the top course to be laid; upon this course shall be laid the top course
or p&\Tement proper. It shall be composed of such proportion of asphaltic cement,
clean silicious sand, and pulverized carbonate of lime as will make the pavement
homogeneous. The contractor will be allowed to use his own judgment in regard to
fixing the above proportions, and wi}} be required to maintain said pavement in good
order and repair for a term of five years as provided for in contract.

The sand and asphaltic cement shall be heated separately to about 300° F. The
carbonate of lime, while cold, shall be mixed with the hot sand in the required pro­
portions, and then mixed with the asphaltic cement at the required temperature in
a suitable apparatus which shall effect a perfect mixture.

The pavement mixture, prepared in the manner thus indicated, shall be laid on the
foundation in one coat. It shall be brought to the works in carts or wagons at a tem­
peratureof about 250° F.! and be properly spread, by means of hot iron rakes, in such
manner and to such deptn that when thoroughly compacted by ramming and rolling
it will finish true to the levels given and have a depth of not less than Ii inches at
any point. The pavement shall be rolled with a steam roller weighing about 125
pounds per linear inch of roller until it eeases to make an impression on the surface.
When the pavement forms a junction with an intersecting street not paved with
asphalt, a stone header shall be constructed across said intersecting street, on which
the asphalt shall abut. Said header shall be at least 12 inches deep, and the stones
sufficiently dressed to form clOlle joints and a true upper surface. Rough flag stones
will be furnished for said headers by the citr. at its storehouse, but the contractor
must haul, dress, and set Ilame at the price bid.

CI&8l! B. When the subgrade has been properly ~ed, it shall be thoroughly
rolled with a steam roller, at the weight above speCified; any soft or spongy places
shall be dug out and filled with firm earth, well rammed, and rolled. Upon the
8ubgrade thus prepared shall be laid a foundation of 4 inches hydraulic cement con­
crete, to be II1ade as hereinafter specified.

The surface of this concrete when laid must be parallel to the proposed surface of
the finished pavement. Upon this foundation, when thoroughly set, will be laid the
binder and top courses as specified for Class A.

Class C. CJ.8Bs C pavement will be as specified for Class B with the exception that
concrete foundation will be 6 inches in thickness.

MATERIALS.

Stone: All stone used must be sound clean stone, equal in quality to the stone
obtained from quarry known as Dos Bocas quarry. Stone for foundation concrete
must be broken to pass through a 2i-inch ring. Stone for concrete curb and binder
course must be broken to pass through a I-inch ring and to be rejected by a l-inch
screen.

Sand: The sand used (exceptinK sand in asphaltic composition) must be clean
beach or other approved Band, and must be stored along the work on platforms and
not on the ground.
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Cement: Cement used for curb and gutter work must be hydraulic Portland
cement, of a brand approved by the engineer. The cement used for pavement foun­
dation will be natural cement equal in quality to the beet Black Diamond or Buffalo
cements. All cement used shall be the beet of its cla88 and shall be newly manu­
factured and preserved dry until used.

Concrete: A 11 concrete used shall be composed of one part of approved cement, two
parts sand, and five parts broken stone, as above specifled. The sand and cement
must be thoroughly mixed to~ther, the stone will then be added and the whole
thoroughly mixed together With just sufficient water to bring the whole to a plastic
condition, when it must be immediately placed in position and ~ntly rammed until
the water flushes to the surface. Concrete must be mixed ill small batches 88
required for immediate use. No concrete which has partially set shall be used or
remixed.

All concrete must be mixed on water-~htplatforms.
Mortar: All mortar or grout used shall be mixed in proper mortar boxes and in

small batches as required for immediate use.
Mortar will generally be composed of one part cement to two parts sand, but

should the engineer deem it necessary these proportions may be cbanJted, and
should such change increase the cost of the work to the contractor due allowance
shall be made.

Contractor to be on work: The contractor shall at all times be on the work him­
self or have a competent agent there, with full power, to whom directions and
orders may be given.

ApPENDIX G.

L. HARDElIAN,
Pir3t Lieutenant, Tenth O:walry, .Engineer Officer.

The ENGINBlm OFFICER, DEPARTHENT OF CUBA,
Habana, Cuba.

HBADQUARTEllS POST OF MANZANILLO,
OFFICE OF DISBURSING OFFICER,

Manzanillo, Cuba, Jamw:ry 15, 1901.
SIR: In reply to your circular letter of December 22 last, I have the honor to

inclose herewith a statement of the amounts expended in public works by this office
during the six months ending December 31,1000. As there are no records in this
office showing the exact amount of work done each month, it is impossible for me to
make such a report except for the month of December. The work done was as fol­
lows:

Bayamo-Baire road: Repairing bad places in the roads, such as swampy places,
boloI:ycreek CI'08Ilings, by putting in small hard-wood culverts and building approaches
by-filling in with stone to a level about a foot above that of the surrounding country.
Brid~ over slough near Sofia mill: A simple affair about 18 feet long by 15 feet

wide WIth hand rail.
Completion of bridge commenced by people of Uano: Completion of the flooring

of a trestle work over a low place in the town about 50 feet long.
Manzanillo-Bayamo road: This work consisted of repairs to and metaling of road

between Manzanillo and Blanquizal. For December the work consisted of metal­
ing 417 linear yards of road 18 feet wide, 6 inches deep, at a cost of about $1.21 per
running yard of road.

Bridges over Ojo de~ and Jibacoa rivers: The amount expended was for mate­
rial and part payment ofcontract for bridge over Jibacoa.

Improvinll: streets of Manzanillo: This consisted of ditching, draining, and macad­
amizing streets, and putting in culverts at crossings.

In December the work was repairing washes in street leading to barracks, about
300 yards of a steep hill.

Very respectfully,
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.&motmt expended on public woru July 1, 1900, to December /11, 1900, inclmit>e.

Jul An~.t. 8eptem· October.JNovem. Decem· Total.
y. ....- ber. ber. ber.

----------1---1----1---------------
Ba~BaIroroad !tJ.,964. 89 S2, 181. 92 81,998.61 fl, 056. 45 18412. 71 11,441./iO 110,066.08

B~ . ~.~~.~~~.~ . ~~~.~.~. .......•.. 243.00 158.81 ((11.81
Completion of bridge com·

menced by peoplE.' of Cano ....•.•... 56.00 146.66 202.66
:~~~rBaJ:moJ~'AgliA' 64.23 888.93 114.08 /i02.09 1,069.31

river•.•..•...........•.•.............................................. 1 1,433.64 1,433.64
Bridge over the Jlbacoe. river... •.••...... 380.47 380.47
A'ivertls1ng, etc................. ......•... 1.60 ......•... ...••..•.. ....•••. ..•••••..• l.tiO
Drawing 1nIltmment8, material,

..ndexpl'ellllonlllLllle.......... .....•.•.. 41.78 ,........ ..•••..... 41.78

Total 1'964.8912,225.30 2,082.84 2,744.381832.23 3,707.70 13,587.34
Improving streets of Manzanillo. 328./iO 606.47 473.08 1,243.30 162. 94 10'1.00 2,810.27

ApPENDIX H.

HEADQUARTERS DISTRICT OF HOLGUIN,
OFFICE DISTRICT ENGINBER,

Irolguin, January 14,1901.
Bm: In compliance with letter of inBtmctions from your office dated December 26,

1900, and received January 111 1901, 1 have the honor to submit the following report
of operations for the six montns ending December 31, 1900.

MILITARY DBPABTHENT.

Barrach and quarters.-Three troops at this post occupy old S~nish barracks, and
one is in camp in floored wall tents. These ba:rracka and the military hospital have
required continual minor repairs of every description, and especially as to the roofs,
which are of tiles and contmually need replacing and resetting. Officers' quarters
and storehouses are rented in the town at a very low rental, but many of them on
condition that repairs be made by the Government, the owners not being able to
make them.
BUIIllIl&rY of work:

1 palm·thatched barracon coIllltrUcted for hol'llell of Troop B, Tenth Cavalry, with mangers
and feed boxes, size 270 by 27 feet , $700

ll!&ddle room, TroopB.. ....•. 100
1 kitchen anddlnl~for Troop B....................................................... 126

All ~~r1r:r.~.~ ~.~~~~~~~'.~~~~.~~~~.~~.~~~.~~.~~.~~.~~~.~~~~i:46 1,834
Labor 972.66

Rep&Ir8 to officera' quarters and rented storehoU1Hlll. compeIlll&ted for by low rate of ren18... 366
Material 8188.00
Labor.... • •. . . •.• .. .. • • . •. . . . . .. . .. . .. ••. . . • •.. .. . . . . •. . .. . . • . . . . .. . 182.00

Total barrack8 and quarters 8,124

HUNICIPALmB8.

Sanitation.-Repairs to streets, Holguin, $7,376. Upon the arrival of the American
forces the streets of this town were found in a most deplorable condition, being almost
impassable for carts. A considerable amount of work on minor repairs has been pre­
~ioU8ly reported on and this work was continued during the past six months. During
the earlier part of the work it was found necessary to employ day labor both on
account of the lack of local technical skill in the direction of the work, and in order
to afford employment to a large number of destitute persons. By the models 80 set
and by the Improvement in conditions these objections have about disappeared as
regards this cl8B8 of work, and the method of executing the same by contract has
become the best wherever its continuity admits of its being covered by proper
specifications.

Dellcription of work (done July 1 to December 31, 19(0). Four masonry retaining
walls to the approaches to bridge over the Jigue were constructed, 3 feet thick, 50
meters lo~, and from ground level to 2i meters high at bridge. The approaches
were filled ill and surface macadamized.
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Comercio street from Parque Maceo to Plaza Garcia, 7 blocks, about 600 yarde.
Surface stone drains laid in mortar and cement on each side; the street was leveled,
filled in and macadamized with broken stone, gravel and marl surface, and then
rolled.

On three sides of Parque Cespedes the street was widened, road bed and drains
constructed.

A considerable amount of work W88 done throughout the town in the way of minor
repairs to streets, removing rocks, levelingand filling in rough portions, and altering
and improving the drainage.

RepaIrs to Parque Cespedes, $390. Leveling, la~ing out walks, and plantin~ trees,
etc. This work is being done by private subecription with BOme municIpal888ll!tance
and W88 aided to the above extent.

General sanitary work, Holguin and Gibara, $2,584.37. This includes cleaning of
streettl and habitations of the very poor, disinfecting, etc. AlBO scaven~er work in
public buildings in Hol~, where dry earth have been substituted for pIt closets.

Cemetery at Las Tun88, $700. The old cemetery, 1,000 Bquare meters, was much
too small for the needs of the town, the walls were largely destroyed and the whole
in bad state of repairs. The walls were restored to their original height, 2 meters,
and addition W88 built of 1,000 Bquare meters inclosed by m880nry walls of 1 meter
in height, sunnounted by an iron picket fence of 1 meter in hight, supported by ma­
sonry pillars of same height every 4 meters. Ornamental gates were constructed of
cedar, mahogany, and iron pickets, and the whole was thoroughly cleaned and leveled.

Slaughterhouse at Las Tunas, $775. The old slaughterhouse W88 almost completely
d68troyed, walls razed nearly to the ground. The walls of the outer inclosure, 44
by 25 meters, were rebuilt to a height of 2 meters, a tile roof, 25 by 9 meters, occupies
one end, with room for storage of implements, etc., two pens of hard-wood~ and
poles, and all necessary accesaories of a slaughterhouse. The roofed portion 18 floored
with brick and cement, with lroOd slant to the front into brick drain t which is carried
under the wall to the river. The well W88 thoroughly cleaned ana repaired. The
whole affords excellent sanitary conditions.

Cemetery at Puerto Padre, $117. An ornamental wire fence for this cemetery was
purch88ed during the last fiscal year at a cost of $800. This was put up. The ceme­
tery was cleared and leveled and a road opened.

Artesian well boring, Gibara. Pennanent machinery leBl! 5 per cent and supplies
remaining on hand, $4,381.51. Total cost of boring, $2,532.87.

In compliance with telegraphic instructions from Headquarters Division of Cuba,
dated March 29, 1900, I purchased the machinery on accepted bid and proceeded to
bore a well. The place selected W88 that indicated by an expert sent down by the
Bacon Air Lift Company, and had the best indication of water to be found within
two miles of the city. The boring' bewm August 8, 1900, and was continued until
November 20, 1900. Numerous dIflkrnties were encountered, such as breaking of
tools and telescoping of 8-inch pipe on account of the difficulties offered by the
nature of the ground. For the latter reason the first hole had to be abandoned after
reaching a depth of about 212 feet. A new hole was opened and at 75 feet and 90
feet fresh water was encountered but in such small quantities as to be valueleBl!.
From thie depth on there was an alternation of rock strata and sand bearing large
quantities of salt water. At 560 feet a considerable salt water bearing stratum was
encountered, and it being impossible to shut this off no further depth could be
attained. In this well 8-inch and 6-inch pipe were used, it being necessary to change
to 6 inches at 146 inches on account of telescoping. While it is believed that by
employing 10, 8, and 6 inch pipe a further depth could be reached, the prospect of
obtaimng water at this point or any other within two miles of Gibara is extremely
slight. Beyond this distance it will be more advantageous to obtain the water from
a nver which will give an abundance of apparently good water at a distance of three
miles from the city.

The town of Gibara is supplied with water from cisterns and the eupply is at all
times inadequate and in dry weather produces great privation, the poorer cl888
being compelled to purchase water by the gallon.

Construction of street from Gibara to site of artesian well (on camino real Gibara
to Holgufn) road bed, constructed for about 1,000 ylll'dB with retaining wall on lower
side, culvert, and filling, $865. -

Holguin.

Holguin is supplied with water from surface wells which furnieh a fairly lrOOd sup­
ply in quantity except in Be880ns of protracted drought, when nearly all of them go
dry. The wells are located near~tDclosets in which the water stands in wet weatiIer,
and the strata between being a . regrated granite there must of necessity be con-
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siderable percolation. The water,' moreover, is very hard, containing considerable
mineral salts. An artesian well was bewm above the town November 20, 1000. A
considerable stream of apparently excellent water (not yet measured from lack of
facilities) was ellcountered at 61 feet. This was shut off by g-inch casing at 66 feet.
Below this an exceedingly hard strata of BOund granite was found, and on December
15, at a depth of 117 feet, all stems and bits on hand were broken, necessitating a
suspension of operations until the arrival of new machinery which had been ordered
from New York. It is expected to begin boring again January 15. Expense of
well boring at Ho4ruin to December 31, 1000, $635.46: material, $153.23; services,
$482.23; total sanitation, $20,357.21. ,

Public works.

Sixteen wooden bridges on road from Puerto Padre to Tunas were finally inspected
and accepted. One is 30 feet high with masonry abutments and a single span of
about 50 feet. One is 18 feet high, about 75 feet long, with three spans restmg on
piles. These were paid for during the past fiscal year. Total costb$5,855. 'A small
!!tone and wooden bridge was built over a bad crossing of the Ro Ie on the Puerto
Padre-Tunas road, $60. Material purchased and delivered on the ground for four
wooden bridges on the Tunas-Manati road, $1,516.50. These bridges are now being
constructed and will prove of great advantage to tl:e vicinity, crossing, as they do,
streams almOllt bottomlestl in mud at all seasons. Total public worlta, ~n,576.40.

General summary.

Military department, barracks and quarters ...........••••.................•................ 13,124.00
Munlclpallties,lI8nltation 20,807.21
Public works, public works 1,676.40

Total expenditures In oftlce of district engineer during tbe six months ending De-

Of tbe a~::eth:ll;l~wingaiiiouiitB'were 'paid'in 'january: ·iooi:· .. ·· .. ·.. ·.. ········ .. ··· .. · 25,007.61

~~~r~·~:~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: t:m:5
Very respectfully,

R. G. PAXTON,
First Lieutenant, Tenth Cavalry, District Holguin, District FJnginter.

CIIID' ENoINXBB, DEPARTMENT OF CUBA,
Habana, Cuba.

APPENDIX I.

OFFICE OF THE DISBURSING OFl"ICEB,
Baracoa, Cuba, FelYruary 9, 1901.

SIR: In accordance with instructions from your office, I have the honor to submit
the following report of the engineering operations at this post for the period July 1
to December 31, 1000:

Mattechin street was selected as the first }>?int of improvement on account of it
being on the direct line of communication WIth Guantanamo and many outlying set­
tlements (these settlements, lying in a fruit-producing district, are almost wholly
dependent upon this port as a shipping point), also on account of its almost impa88­
able ccndition during the rainy season, which at times seriously threatened, if not

frevented, the use of wheeled vehicles. The type of road selected is the Telford.
n the laying of this road it was deemed adVIsable to adopt a s~stem of central

drains, owing to the fact that the buildi~are, with but few exceptions, constructed
without foundations. It is believed that 10 this way the dampneBll, which is only too
apparent in many houses, may be~tly diminished, if not stopped entirely. Owing
to the absence of a sewer system It has been necessary to so arrange the grade as to
take advan~of the natural drainage. Side drains are so arranged at the intersec­
tions of certain streets as to secure an almost perfectly dry street within half an hour
after a heavy rain, the water being conducted in these surface drains to the sea.
Thus far a distance of about 2,100 feet has been completed, with an average width
of roadway of 22 feet.

CUBA 1900-vOL II, l"l' 4--8
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The street near the Catholic church has been widened 10 feet and a retaining wall
with walk 3 feet wide placed thereon. Prior to the widening of this street carts
could not pa88 each other.

The total disbursement for this work is $2,283.
No photographs have been attached for the reason that there is no photographer

available at this place.
Very respectfully, A. E. KENNINGTON,

&cond .lMtUenant, Tenth UniUd &ate3 Cavalry.

ENGINEER OFFICER, DEPARTME~"T 01' CUBA,
Habanu, Cuba.

ApPENDIX J.

Ol'l'ICE 01' THE ENGINEER OFFICER, DIBTRJCT 01' MAYARI.
San Lui.s, Cuba, January 16, 1901.

Sm: In compliance with instructions from headquarters Department of Cuba,
December 22, 1900, I have the honor to submit the following report of operations for
the six months ending December 31, 1900, in the district of Mayari:

Expended in labor employed in cleaning and disinfecting the streets of San Luis,
Palma Soriano, Dos Camirlos, and Alto 8()n~0, sanitary work, $4,772.30. Expended
under public works in constructing stone pa1'ements with gutters, and repairing road­
bed of streets, $5,518.69. Expended in work on the road from San Luis to Palma
Soriano, Cuba, $8,304.78. ThIS work consisted in making the road p8Bl!Sble, no
attempt being made with the small amount of money at hand to build a thoroughly
constructed work. Several wooden bridges were built over small streams which
heretofore had been nearly impassable. No work is at present being done on this
road as the present allotment of money is insufficient to purchase suitable machinery
for road work. Expended on road San Luis to Dos Caminos, $10,012.34. This con­
sists of about 2~ miles of as thoroughly constructed road as could be made by hand
labor only. No photographs accompany this report as there was no photographer to
take them. Total eXIJ6nded during the six months, $32,140.59.

Very respectfully,
GUY S. NORVELL,

&cond Lieutenant, Eli9hth CavalnJ, District Engimer.

CHIEF ENGINEER, DEPARTMENT OF CUBA,
Habana, Cuba.

APPENDIX K.

HABANA, CUBA, February 1e6, 1901.
8m: In compliance with letter from headquarters Department of CUbazDecember

22, 1900, I have the honor to submit the following report of the operatIOns of the
engineer department of the city of Habana for the six months ending December 31,
1900:

The office was in charge of Mr. P. D. Cunningham until July 23, and since July 24
of Lieut. W. J. Barden, Corps of En¢neers.

The organization of the office includes the following divisions: (1) General office
force, including offices of chief clerk and the record division; (2) pay department,
(3) property department, (4) departmentofstreets, (5) department ofstreet cleaning
and ~rks, (6) department of water and sewers, (7) sanitation and repair of public
mumeipal buildings, (8) office of municipal architect.

Attention is invited to the accompanying reports of the heads of each of these
divisions, which give a full report of the operations of their respective departments.

Mr. H. F. Happer has been the chief clerk of the office since the resIgnation of
Mr. C. C. Gardner on Sertember 30, 1000. For the sake of economy the stenographic
and typewriting work 0 the chief engineer of the department is done in this office.
The record division was under the immediate charge of Mr. C. N. Ryan till September
30, 1900, since which time Mr. F. Zimmerman has been in charge. A consolidation
of the records of the subdepartments in September and their transfer to the main
record office increased the work of that office, but has correspondingly relieved the
subdepartments and resulted in increased efficiency in this branch of the work.
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In a similar manner the bookkeeping formerly done under the subdepartments is
now carried on by a division of bookkeeping in the office of the paymaster, Mr. W. C.
Strong. This change insures uniformity, is more economical, and has proved entirely
satisfactory. A change has also been made in the method of obtaining and recordin~

liabilities, so that these are now clearly shown, and theavaiIableas well as the actual
balance under any Bllbhead is always apparent. With this exception the methods of
the pay department have remained the same as previously reported. The average
number of vouchers paid monthly has increased from 410 to 615, largely due to the
Illle of new blank forms illllued by the auditor of the island, which require a distinction
between expenditures and purchases, and accordingly neL'CBBitate separate vouchers
where formerly one sufficed. The total disbursements for the six months amount to
$811,758.77. The disbursements on account of workll umler the immediate charge of
the chief engineer of the department, amounting to $193,742.64, were also made by

• this department.
Attention is invited to the paymaster's statement of the two illB~ctionsof the books

and accounts of his office; one, by MCBBrs. Haskins & Sells, certified public account­
ants of New YOTk, made in compliance with instructions of the military governor,
was in pr~ress at the time of the last annual report, and was completed July 21; the
other, by Maj. R. H. Rolfe, inspector-general, was dated July 22. Both reports cer­
tified as to the absolute correctnCBB of all the accounts and expen,litures.

The work in the property department, Mr. Beauregard Weber in charge, has been
somewhat facilitated by the increa.~in~ familiarity of the businCBB men and firms in
Habana with the American methods of transacting business, but has been very
materially increased, requiring the employment of two additional clerks, by the
introduction of new forms prescribed by the auditor for the illland, which require that
all purchases of whatever kind be taken up on the returllll amI afterwards expended
OIl special formH, inlltea,l of being expended on theJmrchw;e vouchers, as is the CUB­
tom in the Engineer Department at large in the nited States. The use of these
fonns and of those in the paymaster's offiL'C above referred to was protested against
by the chief engineer of the department at the time they were first received in this
office, in a letter to the adjutant-general of the department, a copy of which is sub­
mitted herewith and marked Appendix 1. During the period covered by this report
two lots of condemned property of vanoUl! kinds were sold, under proper authority,
at public auction, for which $1,243 was received and turned into the treasury.

The financial statement of the paymaster shows that the expenses under the allot­
ment for .. administration," whICh includes the general office force and janitors,
record department, pay department, and the property department, amount to
$31,192.96, or a little more than 3 per cent of the total expenditures. In view of the
immense· amount of clerical work required in an office of thill kind and size, the
necessity of a somewhat elaborate svstem of purchases and payments to prevent any
po8Bibihty of fraud, and the use of tIle cumbersome methods of accounts and property
papers above referred to, it ill believed that this proportion is fair and reasonable and
that it can not be materially reduced. The rendition of the report called for by the
Senate investigation committee, which gave in detail a full statement of "all public
works of every kind, including buildings, wharves, railroads, and all other structures
huilt or constructed, improved, repaired, or decorated by or under the authority of
any civil or military officer, and in each instance the cost, ,'alue, necCllllity, and pro­
pnet1. of the same, and the uses to which said buildingll or strueturCll have been put,"
and 'where Baid buildings. and works were constructed or improvement!! were made
hy (.'ontract, or where the material ulled in the same was furnished by contrad,
a (~OI)Y of each of said contracts, giving the nameH of all parties interested in each
of t Ie same, from the date of the mihtaryoccupation uf l,'uba to April 30, 1900,"
required a very large amount of extra work by the regular employCCll of thiH office,
in spite of the fact that special clerks were authorized and Ilent from Washin~tou for
that purpose.

Owing to the illness of Mr. W. N. McDonald, the AUperintendent of the department
of streets, that department was in charge of Mr. C. C. Fitzgerald till Heptember 25,
when he resigned to aceept a better position in the United StaW-B. From that date
until Mr. McDonald's return, on December 15, Mr. W. H. James was in charge.
During the period covered by this report the work has been chiefly that of renewal
and repairs of macadam pavements and repairs and relaying of granite-block pave­
ments. The quantity of this work has been greatly increased by that necessitated by
the laying of the new tracks of the Habana Electric Railway Company. To avoid
the neceBBity of having to relay these tracks when the new street pavements to be
laid in connection with the installation of a sewerage system are placed, it became
nece8lll1ry to establish a comprehellllive system 0": street grades for the dty, which had
never before been done. to lay the car tracks on these permanent grades, and to adjust
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the adjacent pavement to the extent noc&!8ary to pennit traffic. Along all of the 15
miles of track laid by the company more or less of this work was done by the street
department.

Al! of the construction work of the company has been inepccted by inspectore
attached to thill office. The company was obliloted to pay the llBlaries of th_ inspect­
ore, as well as the cost of chanKet! of location of water pipes and !!ewere neceBBitated
by the track construction. The new railway system is modern in all respects, and
the work has been in general well done and with as little obstruction to traffic as
could be expected, though a dillpositiou has been shown by the com~y to do no
more than was absolutely required in the latter respect. The smooth bnck and block­
asphalt paving between the trackB has attracted most of the traffic on streets in which
tracks are laid, with the result that the wear has been very se,"ere, particularly as the
KBuge of the vehicles differs from that of the tracks. ThiS excessive wear will cease
when the remaining portions of the streets are paved with similar material. The
trolley poles have been located, wherever possible, in the curb, BO that the obstruc­
tion to the narrow sidewalke may be reduced to a minimum without unnec_rily
contracting the available width of the street. On very narrow streets trussed-pipe
poles, as ehown in plates, have been used.

.As previoUl!ly stated in reports from this office, there is no stone in the vidnity of
Habana suitable for IJl8('Mam pavements subject to the traffic of even the Ict'll fre­
quented parts of Habana, and indeed no macadam pavement, however goorl, will stand
here witbout frequent and expensive repairs. Arrangement has been made with the
Hal>ana Electric Railway Company to crush and deliver on the Vedado road and
Infanta street the granite blocks taken up by them in relaying their tracks, and wher­
ever the new pavements are, laid there will be a large amount of similar material
available which it is I?roposed to use in all places where brick or asphalt is not needed.
It is believed that tIllS material will make excellent macadam pavement.

Particular attention ill invited to Mr. McDonald's observations on modem paving.
Sufficient amounts of such pavements are in place here under such varied conditions
as to give valuable data in !!electing the proper class to be used in the new work. As
was expected, asphalt will not stand the traffic in the warehouse districts, and in
such places brick will be used. It is believed that the experiment of laying asphalt
blocks on a macadam base with a thick mortar cushion has been sufficiently SUCCeBll­
suI to warrant its adoption in certain cases for streets of light traffic. Cement joints
for brick pavements have not proved llBtillfactory, for reaso1l8 stated. In grouting
with pitch it has appeared advant8ll'eoUl! to leave a comparatively heavy film over
the entire pavement. When llBnd is properly applied this has not seemed to be
slippery and apparently increases the life of the pavement.

The new tire ordinance, ~ven on page 27 of last annual report, ill to go into effect
on June 30, 1901, and, if ngoroUl!ly enforced, great relief will be given to present
pavements and much unneceB!l8ry wear and tear saved the new ones.

The cost of the stone received from the plant at Vento has steadily decre8lled,
until for January, 1901, it was $2.20 per cubiC meter, and there ill no doubt that the
cost of stone purchased from private parties has been very materially reduced by
the operation of this plant. To cn1l!h the granite blocks taken up when the new
pavements are laid, it will probably be advantageoUl! to move the plant to a point
nearer the city.

The work of preparing a complete and accurate map of the city with corrected
street grades which has been in progress by the department for BOrne time, is well
along toward comyletion, practically all of the field work having been finillhed and
more than one-hal of the office work.

At the city shop!!, known as Los FO!!OB, which are under the control of the street
department, all repaire to vehicles of that department and of BOrne of the other
branches of the municipal government are made, as well as repairs to steam rolle:-s
and miscellaneoUl! work of all classes. It ill essential that the department should
have shops where work of this character can be done, but the bnildings at present
occupied are old and ill adapted to the l?urpose, and, moreover, the land they
occupy is needed for parking. It is hoped that BOrne more suitable location may
be soon available for this pufJ.>086.

In September work of rep81r and renewal of the streets of RegIa, a separate muni­
cipality, was begun. About 8,000 square metere of macadam have been laid with
stone quarried on the edge of the town. The cost of the work has been very satis­
factory, the stone being placed on the street at 96 cents per cubic meter.

Specifications for the new street pavements to be laid in connection with the 8eW­
€Iring of the city have been prepared, ~rades established, and streets classified
according to the kinds of paving to be laid. A map is attached showing thill classifi­
cation. Brick and sheet and block asphalt are the OIlly pavements to be laid under
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these specificationll-the brick in the warehouse districts and wherever concentrated
heavy traffic is expected and lIBI,>halt where the traffic is light. In the suburb!! and
where desired for plellBUre driVIng and riding, macadam will be used, and will be
laid bv the citl' The specifications were prepared with great care, and the require­
ments' are similar to those demanded in the best-paved cities of the States.

The excellent work of the department of street cleaning and parks, under the super­
intendence of Mr. A. C. Harper, lIB reported in the last annual report, hllB been con­
tinued. The streets are all kept clean and no material change in methods or organi­
zation hllB been made, except that more of the sweep~ is done at ni~ht. About
one-third of the area in the city districts is cleaned tWice daily. Besides the city
proper, including Cerro, Vedado, and Jesus del Monte, the suburban villages of Ceiba,
Puentes Grandes, Arroyo Apolo, Arroyo Naranjo, Casa Blanca, and Regia are included
in the work of this department.. A sublltantial reduction in the cost of this work hllB
been made, the average number of daily employees having been reduced by 51 over
that shown in the lllBt report. The average cost of street cleaning per 1,000 square
meters, includin~ sweepmg, carting, superintendence, and office expenses, WllB 26
cents. being less m the city districts proper and greater in the suburbs and outlying
towns.

The street-sprinkling service hllB been improved by the purchase of three new 750­
gallon sprinklers, making a total of 16 now in use. Two electrozone tanks, for dis­
tributing electrozone in small quantities for dome.stic and miscellaneous uses, have
also been added, and the eleMrozone sprinklers relieved of that service. All macad­
amized streets of the city and the principal ones of the suburbs are sprinkled once
daily and in some eases two or more times. Electrozone is sprinkled once daily on
the streets of the old part of the city to the east of Cuba street, and in certain por­
tions where the yellow fever WllB most prevalent.

The collection and disposal of refuse hllB been carried on along the same lines
described in the IllBt report. The cost of collection hllB been decreased from $2.16 to
$1.41 per ton, a very substantial reduction, by decrellBing the number of employees,
without impairin~ the efficiency of the work. The cost. of disposal by removal to sea
WllB in<,'J"eS8ed by the necel*Jity of hiring a tugboat while the 1YaTCW> Deulofeu, the
tog belonging to thiH department, WllB undergoing repairs, the average cost per ton
for the six months being 54 cents lIB against 42i cents for the previous year. The
crematory hllB been used only to a limited extent for the purpose of disposmg of dead
animals and materials removed from infected houses. No coal is now uHed, wood
and inflammable material colleeted from miscellaneous sources having oc'en used
instead, and the e08t of cremation thereby reduced from $1.14 to 53 cents per ton.

The repairs to the tup; De-Iliofro above referred to were made at Jacksonville, Fla.,
satisfactory bids not havinll: been received in Habana, during September, October,
November, and December, by the Merrill-Stevens Engineering Company, under a con­
tract approved by the military governor, and for which a special allotment of funds
WlIB made. The total ainount of the work under the contract, which included over­
hauling, cleanint!:. and repairing boilers, enwnes, and all machinery, and certain rear­
rangements of pilot hoU8e and ~bin to better adapt the boat to the work in which it
isen~,WlIB $12,990. This is a good, strong, seagoing boat, and is now in first-cl8l*J
condition throughout.

Work on the parks, both of maintenance and new improvements, hllB progressed
steadily and satisf8(~torilyduring this period. That these improvements are appreci­
ated is shown by the increaaed number of people who use the parka for rest and rec­
reation.

Attention is eepecially invited to the special works at La Fuerza, extending the
sewer at the north end of Tacon street, improvement of Cortina de Valdes, construc­
tion of sea wall at La Punta, and grading and cleaning lots around portions of the old
city wall, which are state works carried out by the city engineer fon'eB under special
allotments received for projects, prepared by the chief engineer of the department.
The description of these projects, the methods of work, statement of progress, and cost
are all given in detail in the report of Mr. Harper.

The two stables of this deJ>l!oTtment, at FiguTllB street and at the comer of Monser­
rat and Colon streets, at whICh all of the animals and transportation of the different
I!Obdepartments of this office are kert, have been maintained in excellent condition.
The cost of maintenance per anima hllB apparently been increased over that previ­
ously shown. This is explained by the fact that certain employees properly chargea­
ble to this allotment were previously charged against other allotments, and that the
costof shoeing the animals, repairing harness, and certain repairs to buildings, are now
included in this item.

The repair shops formerly located at the comer of Zulueta and Trocadero streets
have been moved to the foot of Revillagigedo street, back. of Tallapiedra wharf. All
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repairs to the mrts, sprinklers, and wagons of the department of street cleaning and
parks are made here. The recent conBtruction here of a number of 53-feet cart
bodies for UBe in the collection of refuRe has allowed a reduction of the number of
carta used for that purpose. A detailed list of the miBCellaneoua work and repairs. BB
well as the cost of operation of the shop, is given in Mr. Harper's report.

The water and sewer department is in charge of Mr. O. Giberga. The work or the
water branch of this aubdepartment during the PBBt six months has been chiefly
directed toward improving rather than enlargin~the system. Some 266 new services
have heen installed and a laYJte number of repairs made to old, 27 new fire hydrants
insw'lled and old oneil repaired, an auxiliary 4-in<'h valve to enable the hydrant to be
cleaned or repaired without shutting off the supply of water to the adjacent district
having been inserted in each case. The work of the water inspedors in detecting
WBBteA and leaky fixtureA of all kinds, the intelligent uae of valves to control the flow
to the lower levels, and the new mains installed and the reduction of friction in
existing mains by C1'OB8 connections, as reported in the last report, have I'ombined to
increase the presAure throughout the city, to gi"e a more satisf8.<~tory!'erviee to house­
holders, and to reduce the number of complaints of lack of water. A small number
of meters have been install('d, and no new installations for any large supply of water
are now made without requiring a meter to be placed and the water to be paid for
according to actual ('onaumption.

The servi('e of Vento water to Cssa blanca by means of a 6-inch f1exihle pipe ac1'OB8
the harbor, a pum~ing station on the oPfosite shore, anll a tank on the hill near
Cabafla, dellcribed III detail on page 56 0 the last report, ha.~ been maintained in
satisfactory operation at a daily cost of $4.44, and the syst~'1ll has heen extended to
supply water to the new immig-rant detention camp recently huilt near Cabafla.

The new line to Luyan6 and RegIa, also reported in detail in the last report, has
been of great benefit to the inhabitants of these towns and to those living along the
line. A number of new installations have !leen m8.<le at and near the fonner place,
meters being placed at some of the larger fanns and manufacturing establishments.
Water was not furnishe<1 to Regia until December on account of the refusal of the
alcalde to accert the conditions proposed by this office to govern HlP supply. As
finally ordel'e( by the governor-general, the municipality of Regia is to pay to
lIabana 4 cents per meter for all water received and to sell it to the people at rates to
be approved by the ·mvernor-general.
. The project for the improvement of the sup'ply of Vento water to Camp Columbia,
Quemad08, Principe, the Pi roteenia, and mlhtary hospital No.1, with the idea of
extending it to the higher parts of Vedado and in the future to .J(,SIL~ del Monte and
the high parts of Cerro, which was in progreliS at the time of the last rt'port, is now
well along toward completion. All the pipes and connections have been laid, the
boilers erected, and a contract m8.<)e for an ROO,OOO-gallon D' Auria pnmpinj;( engine.
The new pumping station is beinJo\' built under contract with Parker, Waugh & Co.,
at a l'08t of $7,200, and will probably be fil1i~hetl within ~ix weeks. It is a hrick
building 40 by 68 fect, classical in design, with numerous arched openin~Aeparated
by pilasters, an,l with cornices, caps, and other tril1lmin~ of Htone. It contains
en~ne and boiler rooms and a bedroom and toilet accolllllJOllations for the engineer.

Attention is especially invited to Mr. GiheYJtS's remarks concerning the supply of
Vento water to Vedado and Cannelo. Under the tenus of a conceBflinn granted to
the finn of Bantista, Diaz & Co. in 1894, that companv was authorized to f'upply and
sell Vento water to the repartos of Vedado and Cannelo, takinJo\' the supply from the
city main at the corner of Infanta and Principe streets. Like many other concessions
granted nnder Spanish rule, many of the tenns and conditions are indefinite and
ambiguous as concerns the obligations of the concessionnaire, while the benefits to be
rel'eived by him are quite clearly framed. In Mareh, 1899, by Civil Order No.4,
office of the governor of Hahana, this "alleged concession, con trn('t, or agreement
between the finn named and the citv II WllB" abrogated and declared null and void, II

and the control of the system turned over to this office. The system was found to
be incomplete and in b8.<1 comlition, and Illany repairs and exten~inn!'!were made
thereto by this office, amounting in value to some $14,000. In August, 1000, the
above order was revoked by Order No. 313, Division of Cuba, and Bautista, Diaz &
Co. were "reinstated in their relations to the City of Habana in all that pertains to
the Vedado and Cannelo water works. II In accordance with this order and a sub­
sequent indorsement from division headquarters, this office transferred to Bautista,
Diaz & Co. the Vedado and Cannelo water system and ceased to have further con­
trol thereof. According to the tenns of the concession, a certain iII-dellned amount
of supervision is to be exercised by the Canal de AlbeaI' over the work of the com­
pany, but, Ill' indic.a.ted above, the conditions are FlO loosely drawn that it is believed
that there will alway8 be more or less trouble and conflict and that the interests of
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the city ('.an not be properly protected. It would appear self-evident that all por­
tiollll of the Vedado system should rest with the CIty Il.lld it is believed that some
meRllll should be adopted by which the present arrangement could be terminated
without injury to the just nghts of the firm of Bautista, Diaz & Co.

The works at the Vento Springs, the main aqueduct, the Palatino reservoirs, and
the Zanja Real have been regularly cleaned and cared for, Il.lld are now in good con­
dition. Considerable work was done on the old ;<ernando VII aqueduct between
Salvador and Santa Rosa streets, in removing the roots of the trees and shrubbery
which had grown into the crevices of the blocks, and replacing the blocks, pointing
the cracks and juints and plasterinl/: the exterior.

The matter of readjusting the water rates and preparing new rules and J'CKUlationB
for its supply is still under consideration, and it is hoped may be shortly completed.

The existing sewers of Habana, as explained in previous I'l'ports, were bnilt usually
for local purposes, without regard to a general plan, and of poor material, improper
CI'O!!!HlCCtion, with illlluffieient grades and lack of proper manholes. In many cases
they are merely open drains, in some places covered with board sidewalks. Under
these circumstances their maintenance in proper sanitary condition is a difficult and
expensive work. This work during the period covered by this report has consisted
of cleaning, disinfecting, and repairing the sewers, drains, and catch basins, building
new catch basins where absolutely necessary, and placing new inlet gratings. In a
few cases short lengths of .Jlipe sewers have been placed to remedv seriollll local
defects. To properly'provide for the sewage from the Pirotecnia, military hospital
No. I and the Mercedes Hospital, it became necessary to replace the 8-inch wrought
iron pipe laid by the Spaniards with 9-inch and 12-inch vitrified pipe. This work
was done so that it may become a part of the new sewerage system when that is
install~'<l, and includes the laying of 1,279 feet of 9-inch and 1,31,7 feet of 12-inch pipe,
chiefly through rock excavation, and the construction of 14 brick manholes. At the
end of December about 75 per cent of this work was completed.

The most important work of the sewer department has been the preparation of
plans and specifications for the new sewerage system, according to the project pre­
pared by Mr. Samuel M. Gray, as detailed in the last annual report. The securing
of the necessary data for these plans and their preparation is a work of much magni­
tude. In addition to ~neral details of construction, common to all parts of the
system, and special details showing the special constructions of various kinds, such
Il."l tunnels, siphons, pumping stations, outfalls, etc., a working plan for each of the
3,000 or more blocks of the city is to be prepared showing all constructions now in
place, such as water, sewer, and gas pipes, car tracks, conduits, depth of rock, ete' l
together wilh the correct location of sewers, dmins, and manholes, both in plan anll
profile. For II. description of the methods followed in this work, together with a
statement of the progress made to date and the cost of the work, attention is invited
to the report of Mr. Giberga.

As the construction of this new system, and the work of laying new ~vements, all
of whidi is to be done under one contract, is to be paid for by mumcipal and not
insular funds-from which practically all of the work hitherto done by this office has
been paid-the specifications as prepared by this offic.e were submitted to the ayun­
tamiento for their approval. A number of radical changes were desired by that body,
and though strenuously opposed by this office, some of them, with the approval of
the military governor, have been incorporated in the specifications, so that the latter
as finally prepared for advertisement differ considerably from the original draft. A
full statement of the various phases of this question, which involved the settlement
of the claims of Michael J. Dady & Co. in connection with an alleged contract for
doing this work, is given in the report of the chief engineer of the department.

The plumbing in all new buildings and reinstallations in old ones, where ordered
hy the sanitary authorities, or voluntarily made by the owners, is done in accordance
with specifications prepared in this office and under the direction of its inspectors.
Much more of this work has been done during the past six months than at any time
before since the American occupation. A set of modern plumbing regulations and
proper ordinances regarding the examination and licensing of plumbers is greatly
needed, and it is understood IS being formulated by the sanitary board convened
under Order No. 251, Headquarters Department of Cuba, December 22, 1900.

The work of cesspool cleaning and the distribution of electrozone for deodorizing
and partially disinfecting sewer openings, as described in previous reports, has been
continued by the subdepartment of night soil removal. Cesspools are cleaned chiefly
by order of the sanitary officer, and also, to a limited extent, at the request of private
parties, with the idea of preventing the exorbitant charges sometimes made by pri­
vate contractors for this work. Considerable work of this clllSll has also been done
in RegIa and Casa. Blanca.
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The electrozone plant baa been kept in continuous operation, and the disinfectant
produced hRS been used by this department in street sprinkling to a limited extent,
ill the disinfection of excavations in the soil in streets and hOI18e8, and in thedeodor­
ization and J?Ilrtial disinfection of sewer openings and outfalls, and by the sanitary
department m the disinfection of floors and patios where it WRS not deemed neces­
sary to use bichloride of mercury solution. The efficacr of this product RS a disin­
fectant WRS investigated by Maj. Walter Reed, Medica Department, U. S. A. .As
much misap'prehenBion hR8 arisen regarding Dr. Reed's report it is appended (marked
Appendix 2) here, together with the report (marked Appendix 3) of the chIef engi­
neer of the Division of Cuba, to whom it WRS submitted for remarks. It will be
noted that Major Reed commends highly the value of electrozone of a strength of
0.250 per cent of available chlorine (146 grains to gallon) RS a disinfectant and germi­
cide, but condemns the use of weak solutions. Major Black's report corrects certain
mistakes made by Dr. Reed RS to the capacity of the plant and the relative coat of
electrozone and of other named cheap disinfectants. After a careful examination
of all of the data submitted, the military governor, himself an authority in hygiene,
approved of the continned operation of the plant. The details of operation, the
product and cOllt during the past six months, are found in the report of the water
and sewer department.

The "sanitation and repair of public municipal buildings," under the charge of
Mr. G. W. Armitage, hRS consisted mainly of small repairs to publi(, buildings. The
most important work done hRS been the preparation of plans and superintendence of
constrnction of the Palatin0fumping station, which hRS been referred to above in
connection with the work 0 the water department, and the improvement of the
Habana matadero or slaughterhouse. For the details of both of these works, and a
list of the miscellaneous work accomplished, attention is invited to the report of
Mr. Armitage. The work at the matadero, which baa included a complete new sys­
tem of plumoing and drain~, new concrete floors, and a new swine slaughterhouse,
hRS greatly improved the sanitary conditions at that place. .

The work of the municipal architect, Mr. Luis de Arozarena, is mainly of a routine
nature, consisting of the inspection of all building oJ?6rations, both of construction
and repair, to Bee that they are carried out in conformity with municipal ordinances.
He also hRS the direct cha~ of certain repairs and miscellaneous work done with
funds furnished by the municipality. Mr. Arozarena's report shows the variety and
amount of work done in hill office.

On account of the volume of the work required in Habana and of its importance
not only to the city and the island hut also to the United States, this work hRS been
kept under the direct control of the American officials of the military govtlrnment, RS
stated in earlier reports. But at the same time the department is the city engineer
department, ready at all times to carry out the desires of the city government in all
thlDgs not directly opposed to the policy of the military government carrying into
execution the city laws for municipal works, and doing all works ordered by the city
government for which. that government provides the funds. At any time when
ordered the entire department can be transferred to the control of the municipal
authorities with its persounel, records, and property, without change except substi­
tution of one man RS chief engineer of the city in place of the officer of the Army now
detailed to that position. At present the operations of the department are almost
entirely paid for from island funds, RS the city hRS no revenue adequate to the work
required.

In this connection, however, it should be noted that the laws aud regulations at
present in force governing municipal works of all kinds; particularly with reference
to contracts, and the carrying out of projects of conBiaerable magnitude, are anti­
quated, cumbersome, and inadequate for the proper conduct of such works. This
fact hRS been made especially apparent in connection with the proposed oontmct for
sewering and paving the city, the governor general having finally directed that these
laws be suspended for that work, and that it be carried out RS far RS~ble in accord­
ance with the rules for the conduct of public works RS published lD Order 220, May
28t ]900·

My thanks are due and are cordially given to all employees of the office and espe­
cially to the heads of. the differe~t departments, MeBBrs. Happer! St,rong, WeberlMcDonald, Harper,' Glberga, Armitage, and Arozarena, for the skill, mdustry, aua
fidelity with which they have discharged their many and varied duties.

Respectfully submitted.
W. J. BARDEN~

PirBt Lieutenant, Corp8 of !'Jnfrineer8J.. •.0. ~. A./
Chief Engineer, e.-uy of Haoono..

AD.roTAN'r-GENERAL, DEPARTMENT OF CUBA.
(Throngh Ohief Engineer of the Department.)
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ApPENDIX 1.

HABANA, &pumber 4, 1900.
SIll: I have the honor to report that there has been received in thie office by the

official paymaster of the engineer department an uncertified typewritten copy of a
letter marked "Office auditor for the island of Cuba, Habana, Cuba, August 25,1000,
Circular No.9," addrellled "To disbursing officers" and with the typewritten signa­
ture '" E. C. Brooks, First Lieutenant, Sixth Cavalry, auditor for the island of Cuba,"
transmit~a list of blank forms i8l!ued by hie office and directing their use "to the
exclusion of the old forms."

There ie nothing in the circular to show that it ie official, nor is there anything in
any instructions which have been furniehed to disbursing officers to show that the
auditor has any authority to i88ue instructions conc,erning property returns. It is
presumed, howe,'er, that the circular is official, and that the auditor poBBeBlle8 the
requisite authority. That such authority should have been granted him ie ~trange,

since it is not in accordance with the United States law, nor with the Army HeJcula­
tions. In both law and regulations the care of property and the regulations or the
forms for its disposal are left to the secretaries of the various departments to which
the property pertains. In the C88eS of quartermaster's aud ordnance property thie
charge IS placed by the Revised Statutes In the haPds of the Quartermaster-General
and Chief of Ordnance, respectively, who account to the Secretary of War.

In practice in the United States, under the authority of the Secretary of War, all
returns of property of the Engineer Department are made to the Chief of Engineers
and are finally acted on by him.

Thie too is a logical practice. The auditor can not be supposed to be sufficiently
f:,miliar with the circumstances attending the various works for which property IS
purchased or acquired, to know what property or how much property ie needed for
each, nor how such property must be diepo!lOO of.

The military governor, in Orders Nos. 220 and 249, current series, has promulgated
regulations for the care of public property and for making returns for the same.
The forms of vouchers now iBBued by the auditor do not permit the property
expendable and expended to be dropped on the vouchers, as contemplated hy
paragraph 98 of Order No. 220. The former voucher arranm for this has, by the
authority of the governor, been in use by the military diebursing officers having
charge of public works, and it should not be changed WIthout weighty reasons.

The instructions on the back of the forms of vouchers prescribe that the accounts
shall be forwarded to the auditor, in violation of paragraph 10, Order No. 249.

The new forms require all articles purchased to be taken up and expended on
abstracts which are to be rendered quarterly. These abstracts are to be made in
duplicate and one sent to the auditor. All property is to be cl888ified alphabetically
under two headingsz "Unexpendable" and "Expendablej" and, further, articles pur­
chased and not paid for are to be taken up on the abstracts. Thie ie a paper-perfect
system, but ie expensive and gives no adequate protection to the Government. A
knave will generally have hie papers perfect, and I know of no frauds which have
been discovered by an auditor lD a regularly prescribed audit. In the Neely case the
frauds were diecovered by an inspector, whose work was not provided for in the
rules under which the perpetrator supposed he was working. In the Carter case the
fraud was also diBCoven.>d by an inspection, the papers being perfect.

Some idea of the volume of work which the new forms will cause in this office
alone may be gathered from the fact that in the month of July 2,061 itelD8 of articles
were purchased, of which 599 were unexpendable, which last were c1888ified under
120 heads. At the rate of 2,000 per month, which is a fair aYe~, this would
require 6,000 items to be separated, c1aBilified, and written in duplicate each quarter.
The cost can not be less than $3,000 per year, in addition to the trouble caused by the
usual errors and consequent return of papers.

Will anything be gained? The expendable articles are mainly materialB of con­
struction. Before a work is begun, a project is submitted, with an Itemized statement
of COIlt. These contain unit priCE'S, and the governor knows before approving the
project whether the cost is fair. If the work is done within the price, no great fraud
18 poesible, and the Government ie protected. If a cart is to be built, and the cart
ie delivered at or within the amount allotted, which has already been compared with
the market rate, it certainly can afford no additional protection to the GoYernment
to have a detailed statement on Abstract D, Form 13, of the articles which were used in
the construction, in addition to the list given in the voucher. If a concrete pave­
ment ie to be built, on a project stating the price per square meter and the pavement
ie placed within that price, what will be the gain In showing on Ab;;tract D, Form 13,
that 80 many cubic meters of 88Dd and 80 many barrels of cement were used? These
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details, if needed, are to be found in the vouchers for the work and in the office records.
.Frauds can be discovered only by an inspection of the work. ,

If the new forms are for the convenience of the auditor merely, it is respectfully
submitted that they are a very expensive luxury. It must be remembered that the
coat of elaborate paper work can not be measured in money only. The irritation and
trouble caused to conscientious officers by elaborate papers which have to be prepared
by an ill-trained and often constitutionally inaccurate office force (which is the only
kmd available in Cuba, at least) should count for much also.

When articles are expended on vouchers, in the administrative andit, whenever
that be made, it is a simple and speedy matter to scan each voucher, see that no
articles are expended improperly, and see that all nonexpended articles are given on
the abstraet of property purehased. The last return of property rendered, together
with the ablltraets, afford an easy means of auditing a new return. In all cases the
vouchers themselves should ~how the work on which the expenditures were made.

Other defects of the forms are as follows:
a. The pay rolls are too small and do not ¢ve sufficient room for signatures. There

is no provision made for neceRBary remarks, such as references to authorities for hire,
nor for explanations of payments for overtime work. No space is given for check
numbers and amounts when payments are made by checks.

The absolute waste of time andJabor caused by requirinlr each name to be signed
or atte.~tedby mark, with a separate witneBll signature in each case, is too palpable to
require comment, hut the practice is hallowed by ancient usage. I have been
infonned by Mr. Ludlam, skilled accountant, that a decision of the l.:'nited States
Supreme CAJurt has approved a pay voucher, where si~natures were not ~iven in
receipt but where the fact of payment was attested hy <hsinterested witnesses. The
folly 01 the entire praetice is Rhown hy the frequently necessary and almost universal
custom of requirinK signatures in advance of payments. .

b. Separate forms of vouchers are require<! for services and for articles. Many con­
traets inelude both. The division will he expensive and difficult, if not impossible.

r. There is no form for ablltraet of funds received. In August of this year there
were 21 separate items under this head.

d. Disbursements in the past have been cl888ified into expenditures, deposits, and
transfers. Under the new forms they mllBt be placed as purchases, expenditures,
transfers, funds deposited; for this last no fonn is provided. The difficulty men­
tioned above will arise in the division of eontraet work into services and materials.

The system of accounts and returns in use in the United States Government work
is now antiquated and discarded by all large t'OTporations and husiness hoUBeB. Of
all departments of the Hovernment the paper work of the Quartennaster's Department
has been most the subject of criticism in the service journals by those who have been
compelled to use it. Every officer of experience knows that the system is utterly futile
where the desire or motive to make an improper use of property exists. Yet this
system is beinK established in Cuba, where the work of the milItary officer is supposed
to be a model for the instruction of this people in proper methods.

It is earnestly recommended that the new fonns be modified and that expert
accountants, from civil life, having a knowledge of the methods in use in modern
business houses, be employed to devise a systtlm which shall be economical and
simple and which, with competent inspectors who will visit personally the works in
operstion. will afford protection to the Cuban revenues.

A set of the new fonns is inclosed.
Very respectfully,

ApPENDIX 2.

WASHINGTON, D. C., April £0, 1.900.
8m: In compliance with paragraphs 15 and 16, Special Orders, No. 51, Adjutant­

General's Office, March 2, 1900, I have the honor to submit the following report em­
bodying my investigation concerning the praetical use of electrozone in the city of
Habana, together WIth the results of tests made to detennine the germicidal value of
this fluid.

The plant established in Habana by the chief engineer of that department was
put into praetical operation during the month of July, 1899. The method used for
the electrolysis of sea water is that known as the Woolt system, and may be briefly
described as consisting of 8 circular open wooden vats arranged in pairs and each
capable of holding 1,000 gallons of sea water. For each of the vats there are provided
62 positive and 03 negative electrodes, the former consisting of an alloy of platinum
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and iridium and the latter of zinc. As stated; these circular vats are connected in
pairs, and both receive, at all times when in operation, the B8IIle Btrenath of electric
current. F'Or the four paim of vats, therefore, four dynamos are provided.

Tbl't!e vats having been filled at 7 a. m. with sea water, a current having a strength
nonnally of 3,000 amperes, with a voltage of 12-13, Is~ through the water for the
space of two and one-half hours. At the end of this time 200 IlBnons (20 per cent, are
drawn from each vat and passed into two open wooden receiving tallks, which stand on
the street below. Two hundred gallons of sea water are then pumped into each vat to
l!1lpply the place of that removed, and at the expiration of thirty minutes 200 gal­
lons are l\Wlin fl88/:led from each vat into the receiving tank. This is repeated
throughout the day's run.

It is stated that by this procedure there is produced and maintained an average
strength of 100 grains of available chlorine to the gallon (0.16 per cent), which would
appear to be the strength desired.

The plant is at present at work during eight hours of the day, turning out, as
stated by the assistant superintendent, 24,000· gallons of electrozone having a
strength of 80 to 100 gTIlins of available chlorine per gallon. The capacity of the
plant, if run during the twenty-four hoUl"8, is said to be 100,000 gaIllons of the
strength above indicated.

From the receiving tanks, each of a capacity of 5,000 gallons, the disinfectant is
drawn off into closed distrihuting carts at all hours of the day and night, and carried
into variollll parts of the l'ity for sewer, street, and hOllllehold disinfection. I was
informed by Colonel Black, chief engineer, that at present about 12,000 gallons are
IlIled daily for sewer disinfection, and about 8,000 gallons for !'treet sprinkling, those
streets bemg selected for daily sprinkling which are located in the old part of the
city, where yellow fever has been more prevalent during ~t years.

For the purpose of sewer disinfection certain water-tIght receptacles, having a
capacity of several hundred gallons, are provided in connection with the sewers,
and from these, by means of a one-half-inch opening, a small stream of electrozone
is allowed to flow into the sewer. By this method disagrE'eable odors have been
entirely abated and a certain degree of disinfection supposedly obtained.

As regards household disinfection, I was informed by Maj. W. C. Go~, chief
sanitary officer, that about 4,000 gallons of electrozone were being daily U8ed for the
purpose only of cleansing and disinfecting the floors of such hOIltle8 as were selected
for disinfection, bichloride of mercury solution being relied upon for the disinfection
of walla, etc. It will thllll be seen that electrozone is being put to {lrBCt.ical use in
the city of Habana for three purposes, viz, street sprinkling, sewer disinfection, and
the disinfection of floors.

After a consideration of the germicidal value of this fluid, I will again refer to its
IlIle for these several pUrpolle8.

I will here state that at the time of my first visit to the plant (3 p. m., March 11)
I was impressed WIth the fact that althou~h a certain standard of strenKth as regards
available chlorine was supposed to be obtained, this was not arrived at in actual
practice. At my ~ueBt ine 888istant superintendent kindly tested, b~ the al"8eni­
ona-acid test, the flUid contained in two vats, with the result that while one gave
0.319 per cent of available chloride the other contained only 0.Oi3.per cent. A test
of the fluid contained in the two distributing tanks gave, for tank No.1, 0.071 per
cent of available chlorine, while that contained in tank No.2 gave 0.060 per cent.
A second test of the fluid contained in tank No.1, made a half hour later, gave 0.142
per cent of available chlorine.

The yarying strength of electrozone, as regards its a.vailable chlorine, will be best
shown by the results of the tellta that were made, from time to time, with the fluid
contained in the distributing tanks.

TABLE I.

[Per cent of available chlorine.]

Date. Tank ~o.l. Tank No. 2.

March n: Uo~ w·::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
13. 3.30 p. m .
14, 2.30 p. m ..
1b,~p. m .

~~ i~j::;::~ ~~~~~~~~~ ~~~~~~~~ ~ ~~ ~ ~ ~~ ~ ~ ~ ~~ ~ ~ ~ ~ ~~~ ~ ~ ~ ~~~ ~ ~~ ~~ ~~~ ~~~~~ ~ ~~~I

0.071
.142
.102
.142
.106
.021
.066
.071
.070

0.060

.095

.110

.094

.049

.0.'\2

.070

.070
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ThUll, in observatioUll extending over a period of ten days, the amount of avail­
able chlorine varied from 0.142 per cent to 0.021 per cent, or from 82.9 grains to 12.2
grains per gallon. The arsenious-acid method was used in determining the available
chlorine.

As it will be later shown that the disinfectant value of electrozone depends upon
the amount of its available chlorine and that the latter is rapidly lost from the solu­
tion, it can be inferred that the fluid in actual daily Ulle must have varied markedly
in its disinfectant quality.
Throu~h the courtesy of Colonel Black I was enabled, on March 20, to make a

practical test as to the amount of available chlorine which could be produced by the
electrolysis of sea water under the Woolf system, and on March 27 to test the capac­
ity of the entire plant during a three bour's run.

For the first test one vat only was selected for observation, although of course the
ll8IIle strength of chlorine was probably produced in its r.ompanion vat, but sufficient
time could not be given Ut the estimation of the strength of both vats. The ('.ondi­
tioUll were favorable for the best results, as the electrodes had been thoronghly
cleaned and were in good working order. The result of this trial is given in the fol­
lowing table:

TABLE II.

Time.
Percent&j{e Grains of

ofavailable chlorine
chlorine. pergaUon.

Strength of current.

I hour •.•.... -•. -.- ..•.•.•...••..................
1 hour._ ....•. ._ ••. _••. _.•.....•..............
Ii boun -.•...•. -••........ - --•..
2houn _ ........................••.• _•.. .
2ihoUl'l! __ ._._ .. _ _.. _•• _. _.
8honn •.. _.. _..................•. _.•..•.... _. __ .

:~~.:::::::::::::::::::::::::::::::::::::::::
~~=.:::::::::::::::::::::::::::::::::::::::::
~~~n.:::::::::::::::::::::::::::::::::::::::::
III houn. - .. -. - - -.. - -- ...• -- - -- .•.. -•..
7 hourv .•. _.. _ .
7i houn •...... _ .
8houn .•. _... _._ .. _...........••....•...........

0.046
.078
.106
'129
.156
.191
.218
.248
.277
.828
.Sli1
.879
.418
.4SS
.448
.4114

26.87
46.56
61.92
7li.36
91.18

Ill. liS
124.48
1«.88
161.82
188.611
205. Oli
221.41
244.19
252.9li
2li8.8O
266.22

3,000 to 3li.OOOamperee, volt­
age 12 to 1~, acting upon
1,000 gallollll of sea water
during the period of 8
hours.

It was ob!lerved that during this trial the strength of current BUPflied to the three
remaining pairs of vats varied from 500 to 1,800 amperes. A test 0 the fluid in two
of these, made at 3 J,l. m., gave only 0.070 per cent of chlorine. This fluid was bei~
passed into the distnbuting tanks for general distribution. The result of three hours
trial of the entire system of vats is given in the following table:

Bell!.

:";(1.1 •...••.....•.• _..••• _••..••... <

NO.2 _.. _ _ _.. _ .

No.3 _ _.. _ _._ .

No.~ __ .

TABLE III.

percen~e Oralns of Strength of cur-Time. ofavailab e chlorine
chlorine. per gallon. rent.

i hour ........ 0.024 14. 02
1 hour ........ .0li6 82.71 1.900 A., 18 Y.
l\1'0un ....•• 081 47.32 2,800 A., 18. 5 V.
2 ours ..... _. 09li lili.49 2,1iOO A., 18 Y.
i hour ........ 0li8 80.96
1 hour ........ 067 89.14 2,liOOA.,12V.
Ii hours ...... .078 4li.li6
2 hours ....... .110 64.26 2,Il6O A.,12.li Y.
2\.hOUl"J ...... ,142 82.96

2,800 A., 12.8 V.3 ours ... __ .. .1li2 88.79
iOOur ........ .031 18.11
1 hour ........ .067 89.14
l\.boun ...... .088 li1.4O
2 onn .... _.. .106 81.92
2i houn ... _•• .181 76.M 2,400 A., 18 V.
3houn ....... .177 103.40 2,800 A., 12.7li V.
i hour ........ .042 24.63
1 hour ........ .074 43.28
llhhours ...... .099 1i7.88
2 ours .. _.... .124 72.44 8,400 A., 14.2 V.
2\.hours ...... •162 88.79 2,800 A., 12.li V•
8 oun ....... .188 109.82 2,260 A.,12.li V.
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During this trial a heavy rainstorm was prevailing, which interfered with the
filling of two of the vats, and hence the test with these covered a two hours' run
only. A 8II1al1 amount of rainwater entered into the several vats, but not eno~h it
is believed to warrant any alteration of figures. On the contrary, the result obtained
in set No.4 was higlier than it would have otherwise been, owing to a leakage of
about 200 lZ&1lons that occurred during the test, 80 that the results obtained in sets
NOI!. 2 ana3 may be taken to fairly represent the capacity of the entire plant during
a three hours' ron under the most favorable conditions of preparation therefor. It
will be seen that the available chlorine obtained amounted to 0.150 per cent and 0.170
per cent, respectively; in other words, that 8,000 gallons of electrozone, having a
chlorine strength of 0.160 per cent and 93.47 grains {lBr gallon, can be manufactured
every three hours, or a possible 24,000 gallons in a mne hours' run. This result can
not be obtained, however, in the regular course of daily work, since much time must
be given especially to cleanin~electrodes, 80 that practically two vats are thrown out
of use every fifth day. I beheve that it would be more correct to say that the plant
can prodnce during a nine hours' run 24,000 gallons of electrozone having a strength
of 0.150 per cent or 87.63 grains of chlorine per gallon.

I was informed by one of the gentlemen on duty in the chief engineer's office, who
was present during the test, that theoretically a current of 3,000 amperes should
produce 20 grains of chlorine per gallon per ampere hour. A calculation made at
the end of the 3 hours' run showed, however, that only 12 grains of available chlo­
rine had been obtained per ampere hour.

THE GERMICIDAL VALUE OF ELECTROZONE.

Electrolyzed sea water or electrozone is a clear liquid having a decided odor of
chlorine. Its specific gravity appears to be the same as that of the sea water from
which it is made, viz, 1027. It bleaches both blue and red litmus paper. This
effect is brought about more slowly by solutions containing 0.050 per cent of available
chlorine, but takes place at once by solutions having a chlorine strength of 0.100 per
cent to 0.250' per cent. Its reaction appears to be neutral. Repeated transfers of
small quantities of this fluid to nutritive media showed that it was sterile. In order
to ascertain how long the current must flow to bring about the destruction of the
b8cteria present in the sea water, plates on agar were made from the sea water with
which the vats were filled at intervals of 5 minutes for the first hour and tllen 10­
minute intervals during the 86C0nd hour. The strength of current at the beginning
of the observation was 500 A., with 11.5 V. After 5 minutes it had reached a strength
of 2,500 A., 11.5 V., and after 7 minutes 3,000 A., 13.5 V. This strength was there­
after continued during the experiment. The material for plating was taken midway
between the electrodes and the edge of the vat and at a depth of about 10 inches.
The result obtained is given below:

TABLE IV.

Number of bacteria in lIJlIlCimen of _ water.........••.•...••...•.•....•..............per ce.. 832

1~111::::::J::_:_::::::J::::_::_::::::::::::::::::::ii:: J
il~~~.::_:_:~nnn:::::::::j::: __::::::j::;::nt:~:- i~

Itwould appear therefore that all the bacteria present are destroyed by electrolysis
at the end of about one hour. As the number of bacteria per cubic centimeter of
Habana harbor water was 1eB8 than had been anticipated, a second observation was
made after the lapse of one week. This test gave 2,158 colonies to the cubic centi­
meter of sea water, or an average of 1,495 colonies for the two trials.

For the purpose of determining the germicidal value of electrozone, equal parts of
this fluid and of bouillon cultures of seyeral micro-organisms, grown in the thermo­
stat, were mixed and transfers made to sterile bouillon tubes after intervals varying
from 1 minute to 1 hour. The latter tubes were kept at thermostat temperature
from 10 days to 2 weeks and the results carefully noted.
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TABLE V.-ELECTROZONE CONTAINING 0.060 PER CENT OF AVAILABLE CHLORINE.

[29.21 grains per Kanon.]

Time of exp08ure, In minntet!.
CultDJ'Cll.

1 2 3 4 5 7 10 15 20 25 ~ 35 40 45 50 56 60
---------1------------ ---
BtaphylococcU8 pyog. aureus ..... x x x x x x x x x x x x x x x x x
Bacillus typh ..................... x x x x x ... . -.. .... .... .... 0._ . ... - .-.- -- .. .... .... ....
B.col.com .................•..... x x x x x x -... .... .... .... .... - .... -.. - .- .. .... ... - ....
----------'-----'------.!'--'------'-------'---'---'-'---'---,--'--~--~~ -

Sub8equent obllervlitiOns showed that this strength of electrozone did not destroy
staphylococcus aureus after 18 hours' exposure.

TABLE VI.-ELECTROZONE CONTAINING 0.100 PER CENT OF AVAILABLE CHLORINE.

[58.42 gra!nB per gallon.I

Cultures.
Time of exposure, In minutes.

.-----.-----.---c- ,----;---,---,--,--.--
3 5' 7 10 Hi I 20 25 ~ 35 40 45 50 55 60

-----------I------------~--

B. pyog. aureu. x
Typhoid bacH . . . . . . . . . . • • •. • . • • .• x
Colon bacH. . . . . .. . . . . .. . . .. . .. . . . x
Bac.lcteroldes x

x x x x x x x _ _ .
x .

x ......•.....•................................. __ .

TABLE VII.-ELECTROZONE CONTAINING 0.150 PER CENT OF AVAILABLE CHLORINE.

[88 grains per gallon.]

Time of exposure, In minutes.
CullUI'ell.

1 3 5 7 10 115 20 25 ~ 35 40 45 50 56 60
------~----------------~~~-

~~::::::::..~.~:}:} tit :~. :~: ... :.::: :::: ::::::.:
TABLE VIII.-ELECTROZONE CONTAINING 0.250 PER CENT OF AVAILABLE CHLORINE.

[146 grain. per gallon.]

Time of eXp08ure: In minutes.
Cultures.

3 6 10 15 20 25 30 35 40 15 50 56 60
-----------11-----------------

The foregoing observations embraced in Tables V to VIII demonstrate that while
solutions containing 0.050 per cent and 0.100 percent of available chlorine poe8eBIl to a
certain extent germieidal qualitie.s, these solutions can not be considered llll efficient
disinfectants. In urder to bring about the more prompt destruction of the test bac­
teria, solutions containinjl; 0.150 per cent to 0.250 per cent of available chlorine must be
used. It must also be borne in mind that electrozone is a very unstable preparation,
and that it rapidly lotleB its chlorine content, upon which its germicidal value would
appear to depend. This is shown in the following table:

TABLE IX.

0.096
.280
.374
.216

Date.

0.150
.410
.464
•2liIl

Per cent
of available

chlorine.
Date.

March 14, 8.30 p. m .
18,4 p. m .

~: u,;".mni :::::: ::::: :::::: ::::::: ::::::::::::::

I
Per cent.

ofll.vallnble
chlorine.

---------------1----1-----
M&rob 16, 10 a. m .

19,10 a. m .
21,10 a. m .
22, 1.30 p. m •..
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In the firet two observations the sample of electrozone W811 contained in dark­
colored bottles, tightly closed with a cork stopper; in the third it was contained in a
Squibbs chlorofonn bottle with Rround~l88B stopper and kept in an ice box until
reexamined, while in the fourth observation the fluid WBB purpoaely left in an open
vessel.

To what the instability of this preparation is due, even when kept tightly stoppered
in veBBels, I am unable to state. It may be attributed either to further oXIdation
of organic matter present in the solution, or more probably to recomoosition of tbe
chemical conatituellts. At any rate this unstableneBll of electrozone is fully appre­
ciated by the officer in charge of the plant, and hence an effort is made to use the
fluid BB soon after its manufacture BB pol!I!ible. Since, however, it is manufactured in
open vats and stored in open tanks, it can not fail to continually lose its chlorine
strength, and hence to reach its destination with lessened gennicidal value.

By reverting now to Table II it will be seen that the strongest preparation of elec­
trozone found in the distributing tanks durin~ a period of 10 days contained 0.142
per cent of available chlorine, a percentage whIch WBB to some extent leesened before
Its application BB a disinfectant. I have already shown that a leBll chlorine content
than 0.150 per cent can not be relied upon for prompt disinfection. A solution con­
taining 0.250 per cent of available chlorine is to be desired. Even a solution of
this stren~h would, after 3 to 6 hours, fall approximately to one containing 0.200
per cent of chlorine. It follows that the electrozone heretofore used in Habana hBB
not p<JIlI!eB8ed sufficient chlorine strength to have rendered it an efficient and reliable
disinfectant for practical work.

In order to further test the disinfectant value of electrozone, the following experi­
ments were made:

Experiment I. ~ual parts of electrozone (O.130 per cent chlorine) and a thin
watery sewage containing more than 5,000,000 bactena to each cc. were mixed. An
agar plate made with one loop of the mixture gave after 1 minute, 25 colonies; after
5 minutt>s, 10 coloniesi and after 1 hour, 4 colonies. A bouillon transfer made after
24 hours gave a RTQwtn of nonRpore-bearing bacilli.

Experiment II. Equal parts of electrozone (0.250 per cent chlorine) and thin sewage
were mixed, with the following results: Plate after i minute, 8 colonies; plate after
2 minutes, 2 colonies; plate after 30 minutes, 16 colonies. Bouillon transfer after 24
hours gave a growth of nonspore-bearing bacilli.

The foregoing experiments show that while these examples of eJectrozone, when
mixed in equal parts, did not completely sterilize the sewage, the number of bacteria
were promptly and markedly redueed.
~ment III. Electrozone (0.150 per cent chlorine) was mixed with a sample

stool ill the proportions of I part t.o I, 2 parts to 1,3 parts to 1, and 4 parts to 1 of the
stool. The latter was made by adding 10 grams of solid feces to 30 cc. of urine, and
the two thoroughly mixed with a glass rod. Some escape of fine gas bubbles to
the surface of the liquid was observed. Plates made after 2, 6, and 24 hours gave
numerous colonies of the colon baciliUB in all the mixtures.

Experiment I V: To a sample stooL consisting of 10 grams of feces and 40 cc. of
urine, well stirred, were added 150 ce. of electrozone containing 0.280 per cent of
available chlorine. There WBB prompt evolution of numerous fine gas bubbles, which
collected BB a layer at the surface with temporary bleaching of the amber color of
the mixture. A test for the available chlorine in the latter after three hours gave
0.035 per cent. Plates made after 3, 12, and 24 hours gave numerous colonies.

Experment V: Semisolid feces 10 /Cl'Iuns, urine 20 ce., and electrozone (0.370 per cent
chlonne) 300 cc., or in the eroportion of 10 parts of this stronger electrozone to 1JlIlrt
of stool, were mixed. BoUllIon transfers made after 5 minutes, 6 hours, and 24 hours
gave a good growth. Agar plates made after 16 and 24 houm gave numerous colonies
of nonspore-bearing bacilli.

The foregoing ex~rimentswould indicate that where there is much organic matter
present, and es~ciallyin the form of particles of moderate size, t.he chlorine content
of '.llectrozone {0.370 per cent chlorine) is entirely exhausted prior to the complete
disinfection of the mixture.

Where, however, this stronger electrozone is brought in contact with thoroughly
decomposed fecal matter, the disinfection may be complete after a comparatively
short interval, BB shown in the following expenmenta:

Experiment VI: To a thoroughly decomposed sewage (20,ooo,ooo of bacteria to
the ce.·) consisting of fecal matter 1 part and urine 30 parts were added varying pro­
porlionsof electrozone (O.250 per cent chlorine) from 1 to 1 to 6 to 1 of sewage. The
solutions made with 1 part of sewage to 5 and 6 parts of electrozone were rapidly
bleached with much frothing. Transfers made to sterile bouillon after 2 hours
interval ~ve no ~rowth in any of the mixtures.

Expenment VII: To 1 part of fluid sterile feces, with which a bouillon culture of
the typhoid bacillus had afterwards been mixed, W811 added 4 parts of electrozone
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(0.250 per cent chlorine). Plates made after 10,20,30, and 60 minutellshowed no
colonies. In other words, in order that these stronger solutions of electrozone may
bring about the complete disinfection of sewage, the organic matter must be in a
state of extremely fine 8U8penmon, which we do not ordinarily find in the practical
disinfection of sewage or stools. In all of the foregoing expenments, although disin­
fection was not accomplished in the majority, the obnoxious odors of all were
promptly suppressed by the addition of electrozone.

Returning now to the practical use of electrozone in the city of Habana, I may say
that the small quantity allowed to enter the sewers could only act as a deodorizer,
and in no sense of the word as a disinfectant. Could the Beveralsewers of the city
be tilled with this solution and kept full for the period of 24 hours, complete disin­
fection would hardly be accomplished. It is idle, then, to speak of this agent as a
disinfectant for the sawage of the city.

As a 811Iface disinfectant for walls and Boors, the stronger solution (0.250 to 0.450
per cent chlorine) will undoubtedly be found effective, but not the weaker solutions
heretofore used. For coverin~ the surface of material recently removed from sewers,
before it can be carted away, It will accomplish good by surface disinfection and the
removal of foul odors.

As~s the matter of street disinfection by Ilprinkling, it must be remembered
that unaer Colonel Black's supervision the streets of Hahana, as far as I was able to
judite, a.re kept in a remarkably clean condition and quite free of all surface refuse.
UnGer these circumstances, far more efficient disinfection is effected by direct sun­
light than could be expected from the use of any disinfectant solution. Hence, I can
but think that the Ilprinkling of streets with electrozone is entirely superfiUOUll, except
for the purpose of allaying dust.

It only remains to compare the disinfectant qualities of e1ectrozone with solutions
of other hypochlorites, such as those of sodium and calcium, containing the same
equivalent of available chlorine.

Since my return from Habana I have beene~ in this comparsion, making use
of the same method for determining the availa61e chlorine present. The results
obtained are recorded below:

TABLE X.-80LUTION OF SODIUM HYPOCHLORITE, 0.100 PER CENT OF AVAILABLE
CHLORINE.

TIme of exposure, In minute&.
Culturee.

------------1--1-- - ------------
8. pyogenCll aureus.••••••••••••••••••
Typhoid bacillus •••••••••••.••••••••
Colon baclllUS •••••••••••••••••••••••
B&cl.Uus IcteroldCll••••••••••••••••••.

Jt I I I X X X .~ .
x .
x .
x .

TABLE XI.-80LUTION OF SODIUM HYPOCHLORITE, 0.160 PER CENT OF AVAILABLE
CHLORINE.

TIme of exposure, In minutes.
Cultures. -- ------

8.pyogeneuureus •••••••••••••••••• : -:- ••6••• ~ ~~••~~••~••~. '~'8~' .~..~..~..~.I.~.
•hold bacillus .

~n bacillus ...••••.•. -- .......................••••••...•..••...•...•...•.......•....•••••.1 .
Bacillus IcteroldCll•••••.•.••.•••••••••••.....•...•••••••••.•.••••••••••••••.••.•.•.....•••••..• _.
Antbl'lLX spore•••••.•••••••••..••••••••••.••.•.••.•••••••••••••••••••••••••••••••.•.•.•••.•••.•.••

TABLE XII.-80LUTION OF 80DIUM HYPOCHLORITE, 0.260 PER CENT OF A.VAILABLE
CHLORINE.

TIme of exposure, In mInute&.

Cultlll'Cll. ~s3f-b -7~I" " "~SOb-·p~~n-::~U8-.::::::::-:::::::::-:::::::::-::I-::::::-::::::-:::::: ::::::-::::::-::::::-::::::::::::-::::::
COfon bacillus••.•••••.•.•.•......••.•••....•.•..•....••.••••• _ ••••••.•••••.•••••..•.•••••••.• -•.••
B&cl.lluslcteroldCll . •• •••. . ••. . . • . . . • . . •••• • . .. . _. ••• •••••• .••.•. . ..• _. ...••• •••••. •.••.. •••••. . •.•••
Anthl'lLXspore••••••••.....•..........•....... x x .••••.•....•••••••....•.... -.-- •••.•.•..••
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Cultures.

Cultur"".

TABLE XIII.-80LUTION OF CHLORIDE OF LIME, 0:100 PER CENT OF AVAILABLE
CHLORINE.

Time of eXpoIlllre, In m1nuteo.

~18 b 7 10 lli:~ ~ioolM ~ ~ OO[M!OO
s-.-p-yogen--ee-a-n-re-ns-..-.-.•-.-..-.-..-.-..-.-..-.-.

I
-x- --:- --:- ~I--; ~I-x-,~l~--;~ --:- --:- --; "

Tc·!,,()hnO~~IlIUBJ1.US x x x x · .. ·1· ,
1

,.

s:iuu';icteroldes ~ ~ ~ ~ 'x' 'x' .x'I'x' 'x' 'x' 'x' 'x' 'xt ~

TABLE XIV.-SOLUTION OF CHLORIDE OF LIME, 0.100 PER CENT OF AVAILABLE CHLORINE.

Time 01 exposure, In minutes.
I----.----c--,---,-.~----.. -,-------;---c---.-----,-

8 517 i1O:~ wi~'oo MI~I~ 00 M 00

S. pyogeneeauretl8................... x --:- --:- --:-I~i--:---:-I~I~~~~ ~ ..~=
m,~0~'n'1~1~:::::::::::::::::::: ~ ~ :::: ::::1::::1:::: ::::1:::: 1:::: :::: :::: :::: :::: :::: ::::

_JlacI_I_ItI8_le_te_roi_dee_._••_._,,_._•._._.•_._,,_._.'-,',--x_, x ~ ._...... j'_'" ..~ .......!....... ==-----:: ~................
T.\BLE XV.-SOLUTION OF CHLORIDE OF LIME, O.~ PER CENT OF AVAILABLE CHLORINE.

Cultures.

tffo~l~E!~~::::::::::::::::::::::: :::::
Bacillus Icteroldee...............•.....•......
Anthrax spores•..•.•....................•....

Time of exposure, In mlnutCll.
1--- ,__ .__

-~-:1 ..; ; ..: ~ .. :::::: :::~:: ::~J:~:: ::~::
x .

~ i"x" "x'fx'fx" "x" '·x··I .. x·· "x"

An examination of the foregoing observations (Tables X to XV) will serve to
show that while the solutions of sodium hypochlorite (Labbamque's solution) of
equal chlorine percentage were just &B effective in germicidal a.ction &B electrozone,
thetlOlutions of chlorinated lime were less efficient in their disinfecting qualities, a
solution containing 0.2.'';0 per cent of available chlorine requiring not less than 10
minutes to destroy Staphylococcus pyogene8 aureus and 35 minutes to kill anthrax

llJ7~~kingan expla.nation of this IDB.rked difference in action between solutions of
electrolyzed sea water and those of bleaching powder, I think that we must take into
consideration the difference in the comparative bleachinK action of these two solu­
tions. Electrozone bleaches instantly; !!olutions of chlorinated lime, on the con­
trary, bleach slowly. In other word!!, the chlorine content of electrozone would
seem to exist &B a very unstable hYJ!ochlorite, or &B free chlorine, which would
account not only for its prompt bleachlD(I: actio)], but also for the instability of this
fluid. On the other hand, calcium hypochlorite is a most stahle compound and giVe8
off its chlorine slowly. If, however, to the solutions of chlorinated lime there is
added a small quantity of an acid, such as dilute hydrochloric acid, IlO a.~ to Ret free
its chlorine and bring the latter into BOlution, while Rtill pre!'erving the alkalinity of
the fluid, then we find that its bleachin~ effel't is just &B prompt &B solutionR of elec­
trozone. Not onlv this, but its KermicHlal action is just &B effective &B electrozone
ha"ing the Barn6 chlorine content.

The following tables will serve to confirm thiR Rtatement:

TABLE XVI.-80LUTION OF CHLORINATED LDIE CONTAINING 0.100 PER CENT OF AVAIL­
ABLE CHLORINE AS FREE CHLORINE.

------------- ._----_ .._- .. _._--_. ----------
Time of exposure, in mlnutCll.

E~~::: ~ I~;I~-~I;I~F~T!];]~ :~:
Ba('I~IU!I.. teroldee. x I'" ·1····.···· ! ·1···· .,. ·1····, : ·1···· j [ i" ..
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TABLE XVlI.-80LUTION OF CHLORINATED LIME CONTAINING 0.150 PER CENT OF AVAIL­
ABLE CHLORINE Ail FREE CHLORINE.

Cultal'Ell.

s. Pt~enee anreUA .

~fono~~~I~:::: :::::::::::::::::::::::::1
Bacl11ns Icteroldes .

TABLE XVIII.-80LUTION OF CHLORINATED UME C01<TAINING O.2fiO PER CENT OF AVAIL
ABLE CHLORINE AS FREE CHLORINE.

Time of eXpollnre, in minntes.

15
CUItul'el!.

i 1 3 5 I 7 i 10
- -, i- ------

~h~m;~te~:.::::::::::::::::::: ::::: ::::::: ::::::::::::::: ::::::.: ::::: ::::::.:::::: ::::::.: :::::
Anthraxspores.................................................. x x x ...... 1...... 1......

-- ------~--

It will be seen, therefore, that chloride of lime, to which hydrochloric acid hll8
been added, in the proportion of 40 parbl by weight of the aeid to 100 parts of lime,
hll8 been rendered hy the liberation of its chlorine 118 effective in disinfectant quali­
ties 118 electrozone. As care Wll8 taken to preserve the alkalinity of the solution, its
germicidal action could not be attributed In any way to free hydrochloric acid, but
onlr to the chlorine remaining in !!Olution 118 free chlorine.

SInce chloride of lime and hydrochloric acid are agents that can be readil'y pro­
cured in large quantities and ell8i1y stored for we, it does not seem inappropriate to
compare the cost of this disinfectant with the cost of electrozone. The latter prepa­
ration, I Wll8 infonned bv Colonel Black, Wll8 manufactured at a cost of 1.2 mills per
gallon, and that to man'ufaeture an eleetrozone of 0.250 per cent chlorine strength
would COIlt about 2.6 to 2.8 mills per gallon. It must he remembered that in mak­
ing this estimate no account hll8 bet.>n taken of the ori"dnal cost of the plant amount­
ing to $75,000, nor of the intereBt on this Rum ($4,500 per annum), nor of the depre­
ciation of the plant, generally comruW at 10 per cent ~r annum. Only the actual
daily operating expenses ($37 ~r day) have been consIdered.

It is believed that the folloWIn~ paleulations will dosely approximate the relative
COIlt of chlorinated lime and electrozone as disinfectants: To 1 found of chloride of
lime (7,000 grains), 3 eents; to 1 pound of hydrochloric add, 3 cents; 7,000 grains
of chloride of lime containing 35 per cent, or 2,450 grains of a\'ailable chlorine, would
make 16.78 gallons of a disinfeetant ha\'ing a strength of 0.21j() per pent or 146 ~ins
of chlorine per gallon. Deducting 1.78 gallons as 1088 of ('hloride in making the
preparations, we have: To 15 ~llons of dismfeetant, 1 pound of lime, 3 cents; to 15
gallons of disinfectant, one-half pound hydrochloric aeid, 1. 75 eents; total, 4.75 eents;
or at a cost of 3.17 mills per gallon, or for 24,000 ~llons a cost of $76.08 per diem.

Since July I, 1889, to Mar<'h 31, 1000-234 working days-the total expenditure
would have been $17,802 for sufficient l'hloride of lime'anll hydrOC'hlorie acid to have
supplied a disinfectant having 146 grains of available chlorine per gallon. On the
other hand we have the following:

Plant 875,000
Interest at 6 per cent for 9 month....................... . 3. :r;.';
Dally expell8ell, 837 for 234 working da)"8 ~,6.">8

Total.......... 87,00.1

118 the cost of supplying daily for 234 working days 24,000 gallons of eleetrozone hav­
ing no particular standard ot stren~h as regards available ehlorine, but certainly of
a 1_ strength (see Table I) than 150 per ('ent.

It seems fair to conelude, therefore, that had the Panitary authorities of Hl\hana
re!!Orted to chloride of lime 118 the disinfeetant instead of electrozone, the work of
disinfection would have been more thoroughly ca.rried out and the insular funds would
have been.richer by $69,231.
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In carrying out the experimental part of this report I desire to state that I have
received valuable aid from Acting Assistant Surgeons A. Agramonte, JeBl!e Lazaer,
and James Carroll, United States Army.

SUllOEON-GENERAL, U. S. A.,
Washingron, D. C.

(Through Headquarters Division of Cuba.)

ApPENDIX 3.
JULY 30, 1900.

SIR: I have the honor to submit the following comments on the report made by
Maj. Walter Reed, surgeon, United States Army, on the electrozone plant in this city,
under date of April 20. Major Reed's well-known reputation as a bacteriologist and
his known care in experiments entitle his opinion as to the ~rmicidal qualities of
electrozone to ~at weight, and there can be no doubt as to the results he obtained
from hi8 experiments. In his L"Omments on the plant, however, there are certain
statements which are misleading and which should be corrected.

The inclO8erl report from Mr. Rowe, in charge of the plant (Inclosure A), shows
that during the time in which Dr. Reed was making his tests the plant was ron at a
decided disadvantage. Mr. Rowe states that Dr. Reed was informed of this, but if
so it evidently made little or no impression. At this present time, with 24 hours' ron,
there i8 an average daily product of 35,000 Wlllonp of electrozone, of which 4,000 gal­
Jomr are of 100 grains strength. and 31,000 gallons of 150 grains strength, at a cost of
V, milla and 2.75 mills per gallon, respectively. For a fuller statement of results of
cOBt attention is invit~d to the inclosed extract from the annual report (Inclosure B).

It Reems beyond a doubt that at the time of Dr. Reed's visit a lack of judgment, if
not carelessness, was shown in the management of the plant, and that electrozone
was Bent out below the required strength. If such was the case, the blame should be
placed on the personnel, where it belon~.

In Table II of Dr. Reed's report, under the head of stren¢.h of current, "1,000 gal­
lons of Bea water" should read "2,000 gallollB of sea water."

The statements regarding the relative cost of chloride of lime disinfectant and of
electrozone are also in error.

The COIIt of chloride of lime here ha.~ varied from 4 to 7 cents per pound, the last
obtained being 4 cents. Last year at times the higher rate had to he paid. The
chloride of lime as ohtained here commercially contains 23.06 per cent of available
chlorine, not 35:per cent, the theoretical strength given by Dr. Reed. Dr. Reed's
attention was inVited by me to this increased cost and decre.ased strength when here.
Hydrochloric acid costs here tl L'ents per pound.

Again, Dr. Reed's estimate of deterioration of plant is 10 per cent per annum.
Accepting these figures, it is certainly wrong in making a compari~on of relative costs
of electrozone and of other disinfectants to charge in the entire cost of the plant to
one vear.

Ptige 21 of the report should-then be amended to read as follows:
"It is believed that the following calculations will closely approximate the relative

cost of chlorinated lime and electrozone aH disinfectants: To 1 pound of chloride of
lime (7,000 grain!!), 4 cents; to 1 pound of hydrochloric acid, 6 cents; 7,000 grains of
chlorine of lime containing 23.06 per cent, or 1,614.2 grains of available chlorine,
would make 11.06 gallons of a di~infectant having a strength of 0.250 per cent or 14tl
grain8 of chlorine per gallon. Deducting 1.06 gal10ns as 1088 of chlorine in making
the preparation, we ha\'e: To 10 ~allons of disinfectant, 1 pound of lime, 4 cents; to
10 gallons of disinfectant, one-half pound hydrochloric acid, 3 cents; total, 7 cents, or
at a cost of 7 mills per gallon, or for 24,000 gallons a cost of $108 per day.

Since July, 1, 1899, to March 31, 1900-2:i4 working days-the total eXP"enditure
would have been $39,312 for sufficient chlori(lp of lime and hydrochloric acid to have
supplied a disinfectant having 146 grains of available chlorine per gallon.

On the other hand, we have the following:
One-tenth of plant -....• -.. - _. __ . _. __ _ _.. _.. _ _. _ _.. $7.500
Inwr""t at 6 per cent for 9 monUllI __ .. _.. .. __ __ 3,375
DailY' expelllle8, t37 for 2:~4 working day" _...................................... 8,658

19,533

as the cost of supplving daily for 234 working (lays 24,000 gallons of electro7.0ne having
no particular stanrlard of strength as regard/' available chlorine, but certainly of a
1_ strength (see Table I) than 150 per cent."
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This would have been a more fair statement of the status than that given in the
report, although it is not believed nor proved that the strength through the year
averaged less than 150 per cent.

It is not believed to be necessary to apologize for the erection of the plant. The
conditions in Habana fully warranted the action taken. The death rate and the
reports of total sick show conclusively that the various measures taken were effective~

and the supply and use of electrozone is one. I do n>gret that I did not expena
a slij[htlr greater sum for the plant, ~ as to have installro l'ngines and boilers of
greater first cost, hut of a type more economil1L1 in runninll expensei'.

Very respectfully,

INCLOBCRE A TO APPENDIX 3.

ELEl'TROZONE PLANT, July 5, 1900.

Review of the most ItIllient poiTiU of Dr. Reed's report.

Electrozone is put to seven different uses in the city of Habana, viz, sewer diain
fection; house disinfection by the sanitary department; disinfection of fresh earth on
public and private works; street disinfection by sprinkling; disinfection and deodoriz­
lll~ of the "night soil" carts, rendering them inoffensive; rlisinfection of stables by
pnvate owners, and last but not least in relation to the greatest good to the greatest
number, it is used as a medicine by the people, both as an antiseptic wash and lIS an
internal drug for various stomach and mtestinal disellSe8. That electrozone is not
superfluous in sprinkling the street is evinced by the quick eessation of bad odors in
the muddy streets where it is applied.

The low tests taken by Dr. Rero are the result of the reduction in the capacity of
the plant on the days m which Dr. Reed made his test, first by Dr. Reed himself,
and second by the visit of Set'retary Root. Dr. Reed required one dynamo out of
the four nearly every day in order to make solutions of various strengths. Many of
these solutions were in the neighborhood of 200 grains per '~1l01l, and a solution of
over 300 grains per gallon WllS produced for Secretary Root s visit. This reduction
in the amount of power used on the same output in Iffillolll! naturally caused a reac­
tion ur.on the strength of the electrozone produced.

WhIle Dr. Reed did not use any of the machinery on the date of his first visit,
Mondav, }Iarch 11, still his visit was announced in the morning early, and one
dynamo WllS at once resen'ed for making electrozone of a special strength upon
which the visitor might fornl an opinion favorable to electrozone; and this resen"ll­
tion of the dynamo was made in spite of the fact that the day was Monday and the
output was always increll.l'ed about 4,000 or 5,000 gallons, and to meet this demand
we were aecustomed to start an hour earlier every Monday. After the first two or
three visits from Dr. Reed we began running nine hours per day instead of ei~ht as
the necessary l'omplement to his reduction of' our available forces. Thus It can
readily be seen that Dr. Reed's tests were not a sample of every day's run under
normall'onditions.

In Table II of )lajor Reed's report he mentions "3,000 to 3,500 amperes acting
upon 1,000 gallons of sea water for 8 hours." He should have said 2,000 gallons of
sea water.

At the time of this WIlt Major Reed was infonned that our regular fireman was
sick, and the substitute, bein~ unaceustomed to our boilc!'!'!, was unable to maintain
more than 60 pounds boiler pressure, while, under nonnal conditions, our regular
fireman keeps from 90 to 100 pounds eonstantly. Hence Dr. Reed's obFervation in
rejrnrd to the aml){'rage of the remaining thrpe spts was wholly one of an occasion.
The attendant of the vats and dynamos was instmcted to keep the load on Major
Reed's dynamo constant at 3,000 amperes, and it was with difficulty that he did it,
as the varying steam pressure neceslntated the takinj[ the entire loall off some of the
other machines at times, and at other times loadin!/: them up again to prevent the
CUlT('nt from going above 3,000 amperes on hi~ llliwhine.

The fact that 3,000 amperes was selected as the cUlT('nt for Major Rero's experi­
ment does not melln that that is the power of the dynalTl()l,l, but rather that 3,000
amperes is the nonnal working load when both engines are working at their beet.
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The dynamos could ron on 4,500 amperes if the engines could pull that load. As it
is, the load alwaysnInsabove 3,000 amperes on the remaining three machines when
one is thrown out for the purpose of cleaning the electrodes. This increase on the
three working dynamOil amounts to 1,000 amperes apiece, thus compensating for the
3,000 amperes thrown out.

While Major Reed mentions the fact that the trial ron of the entire plant made
March 27 was conducted during a heavy rain storm, he does not mention the effect
that the abnormal atmospheric conditions had upon our fires. In spite of the fact
that the l'6j{Ular fireman was at his pOllt and workmg like a Trojan he could not mak"
the short chimney keep up a good draft, so that the regular working pressure of
100 pounds was impoasible.

Dr. Reed's attention was called to this and he was asked to postpone his trial until
more favorable weather. This dependence on the atmospherIc conditions hal! since
been overcome bfinatalling a mechanil"al-draft system, which enables us to maintain
the regular workmg pressure under all conditions.

While Professor WoU claims that the theoretical value of the am~re hour is 20
grains of valuable chlorine per set of electrodes, he does not say that It is ever attain­
able in practice.

Acconiing to Bunsen, "the force of the current must always be great enough to
surmount the affinities of the elements in the compound." From this it is readily
seen that if a pair of electrodes were supplied with a force just equal to that of the
affinities of the elements we wish to separate no action would result.

The additional force that is afterwards applied to do chemical work represents the
difference between the theoretical equivalent and the practical attainment. As the
result of our practice of 12 grains per ampere hour-or more nearly 12.22-was
obtained by a calculation involving the quantity of 3,000 amperes working for 3
hours, for one tank only, Dr. Reed's statement is likely to be erroneously constroed,
as he failed to multiply this result by 2, or even to mention that the same amount of
work was done in the other tank.

REPORT ON CHLORINE SOLUTION PRODUCED BY THE AarION OF HYDROCHLORIC ACID
UPON A SOLUTION OF CALCIUM HYPOCHLORITE.

Test No.1, June 9, 1900: Chloride of lime taken from the bottom of a barrel at
Los FOIlOB, 1 pound of lime was diBBOlved in 10 gallons of water, resulting in a milky
1lO1ution smelling strongly of hypochlorous acid. Many Rmalliumps remained float­
inl!' on top of the liquid, remaimng perfectly dry until mashed between the thumb
and finger.

Test oy the arsenious-acid method gave 0.230 per cent, or 134.55 grains per gallon,
for the solution, or a total of 1,345.5 grains of available Cl in the pound of lime
taken, which gives Ill.22 per cent of available chlorine contained in the dry lime.
This solution was comparatively stable. Test taken every two hours showed no
afPreciable diminution of available Cl until the end of 14 hours, when the percentage
o available Cl in the solution was found to be 0.227 per cent, or 132.48 grains per
gallon. This solution Wall alkaline to iitmus and was not very active in bleachmg
qualities, all it bleached blue litmus only after long exposure.

Test No.2, June 15, 1900: One pound of a second sample taken made a solution
in 5 gallons of water that contained 252.54 grains per gallon of available Cl, Jnaking
the percentage of available Cl in the dry chloride 18.08. To the 5 gallons of solu­
tion made with the above sample, 5 gallons of water containing one-half pound of
commercial hydrochloric acid was added. Free chlorine was copiously evolved, the
odor of which was so strong as to cause the attendant stirring the mixture to leave
hiB place for fear of being suffocated. After the bubbles of chlorine gM had ceased
to escape, the solution was tested and found to contain only 109. i1 grains of Cl per
gallon, less than half it had before, indicating that considerable Cl had been lost by
adding the acid. The bleaching properties were more pronounced. The Cl acted so
promptly that it appeared to be in a nascent state. The milky color of the hypo­
chlonte solution was entirely dispelled by the addition of the hydrochloric acid, and
a clear green liquid was the result. The green color was due entirely to free chlo­
rine gas in solution, as Wall afterwards proven by allowing sunlight to fall upon a test
tube containing some of the solution, when hydrochloric acid Wall produced with the
liberation of oxygen. As the 10 gallons of solution was found to be still slightly
alkaline to litmus, one-fourth pound more of HCl was added, with the usual result of
much foaming and free chlorine. The resultinK solution was acid to litmus and the
available chlorine was only 105.57 grains per gallon.

Test No.3, June 25, 1900: A sample of calcium hypochlorite taken from a newly
opened barrel in Los FOllOB was found to contain 23.06 per cent of available chlorine.
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(The United States Phannacop<ria!'p('Cified that "0.35 ~ram of chlorinatro lime be
titurated with 50 c. c. of water and carefully tran~fern'(i. together with the wlll!hings,
into a flask," in making the test for available chlorine in the commercial chloride,
and further 8IlyA that it should contain 35 per cent. Owing to the in!'Oluble nature
of a part of the chloride of lime, and the fact that the disinfectant required must be
a solution, the chloride contained in the washings must be considered as nonavai~­

able. Hence the tests made were of the available chlorine that went into solution,
and not the total amount of available chlorine contained in the dry lime. This
partly accounts for the low percentage found. )

One pound of this 23.06 per cent hypochlorite was di!l8olved in 10 gallons of water.
Test gave 161.42 grains per gallon, or 0.2i6 per (~nt. Three-fourths of a pound of
hydrochloric acid was then added and the Molution tel!ted after effervescence had
ceased. The following shows 10!l8 of available chloriue in mixing as well as 1088 after
mixing, compared with 10!l8 in electrozone:

CHLOR1XE WATER.

Percentage of
grains per gallon.Time.Time. I Percentage of

gnLlns per gallon. i
----------1 ----------1------
June 25:

8p.m .......•...•.........

8p.m .
10p.m .
12p.m .

June 26:
2a.m .
4a.m .
6a.m .
8a.m ..
10a.m .
12m .

B(fore adding HCI. June 26:
0.276 161.42 I 2p.m .
~ adding Hel. I 4 p. m .

0.25Ii 149.04

1

6 p.m .
.2Cl2 146.97 8 p. m .
.244 142.83 10p.m .

12m .
. 241 140.76 June 27:

:~ ~::: I ~::::::::::::::::::::::::::
.220 128.~41 6 a.m ..
.202 117.99 8 a. m ..
.177 106.60 . 10a.m ..

Aflh adding HCl.
0.120 70.38
.086 49.68
.071 41. 40
.067 811. sa
.064 37.26
.046 26.91

.046 26.91

.042 24.M

.089 'J:l.. 77

.024 14.49

.000 00.00

Or a lotal of chlorine in ll7 bonn.

ELECTROZONE.
--------_ .._- .

.209 l22.13

.2llr> 120.06

.202 117.99

.198 115.92

.195 113.85

.188 109.71

.166 97.29

.142 82.80

.184 68.66

.0887 61.76

.0746 43.47

.0640 ll7.26

.0497 - 28.98

____ Time. I~1:e~~y~n·II----_Ti-m_e_·----:1 ~f:.e~~~n.
June 25: In sun. I June 27: In BUn.

3p.m..................... 0.316 184.23 7a.m..................... 0.234 136.62
5p.m..................... .806 178.0'2 9a.m..................... .230 134.56
7 p. m.................. .301 175.95 11 a. m.................... .223 180.41
9 p. m .298 173.88 1 p. m..................... .220 128.34

Jun~lJ;m .294 17Ul 3 P.:',.-,;~;.~:........ .216 126.27

1a.m 291169.14 6p.m ..
3a.m..................... .284 160.60 9 p.m ..
6 a.m .230 162.63 12 m .
7 a. m .276 161. 46 June 28:
9a.m .273 109.39 3a.m ..
lla.m .269 157.32 6a.m .
1 p.m..................... .266 105.25 9 m .
3 p. m •.. . .. . . .. .2f>9 151. 40 f4·hQur 1><'f'itJ<U.
5 p. m .25Ii 149.04 June 29.9 a. m .
7 p.m .248 144.90 June 30.9 a. m ..
9p.m 241 140.76 Julyl.9 m .
11 p.m .241 140.76 July 2.9 a. m ..
1a.m .237 138.69 JulyS.9 m ..
3a.m .287 138.69 July4.9a.m ..
5a.m .234 136.62 July6,9a.m .

- -- - --,------
Total time. 9f daY!'.
N. B.-After makll1ll' Ibl.last telIt It was obBerved that b)' .h..klng a boUle ollbl••trength a IIOlntion

of 0.078 per eenl or 40.54 gralnB per gallon was produced.

At 12 m. the next day after the above-mentioned chlOl;ne solution was made the
8UDli~ht shone in the open harrel in which it was ·standing. thereby enabling the free
chlonne to decompotle the water and fonn hydrochloric add, which was f'ufficiently
plentiful to redden blue litmus at 2 p. m. As BOOn as the available CI was all ~me,
which happened in about thirty-nine hours, a sample was placed in a bottle having
a g18Bll stopper and set aside to be used in detennining the percentage of IICI present.
This I was enabled to do July 6 upon receipt of a normal solution of caustic soda
from the city chemist.
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The solution contained in the above-mentioned bottle contained 0.272 per cent of
real hydrochloric acid, thus showing that nearly all the available Cl had gone to
form hydrochloric acid.

The market price of chloride of lime and hydrochloric acid in Habana and the
resulting price of the disinfectant is aB follows: Chloride of lime, 4 cents per pound
(given by property clerk, engineer department); hydrochloric acid, 27.9 per cent,
6 cents per pound (from Dr. Johnson's drull store).

Al'SUming that all the freshly opened barrels of hme contain 23.06 per cent of avail­
able chlorine, the following calculation will apply: To 1 pound of calcium chloride
(7,000 grains), 4 cents; to three-fourths of a pound of hydrochloric acid 27.9 per
cent, 4i cents. Seven thousand grains of calcium chloride, containinll 23.06 per cent
or ],614.2 grains of availahle chlorine, would make 10.43 gallons of a disinfectant
having a i'trength of 0.268 per cent, or \54.8 grains per gallon. Dedueting 0.43 gallons
aB a 1000s of chlorine while making this solution, we have cost of 10 gallons of 0.263
per cent of chlorine water, Ri cents, or at the cost of 8i mills per gallon.

For a disinfectant made of chloride of lime and acid, havinjl; a stren~h of 0.177 per
cent, or 103.5 ~ns per gallon, we have: To 1 pound of ('hloride of hme, 4 cents; to

• three-fourths of a pound of hydrochloric acid, 4.5 cents; cost, 8.5 cents. And aB a
pound of lime contains 1,6\4.2 jl;rains of available chlorine, ]5.59 gallons could be
made having'a strenjl;th of 0.] 77 per cent, or 103.5 grains per gallon. Deducting
0.59 gallons aB 10!'8 of chlorine while making, the cost of 15 gallons of chlorine water
is 8i cents, or 5.66 mills per gallon. For 24,000 gallons, a cost of $185 per diem.

Actual cost of eleetrowne having a strength of 0.177 per cent, or 103.5 ~ns per
gallon, for month of May (1-10) WaB 2.46 mills per gallon. For 24,000 gallons,
$59.04 per diem.

Actual col!t of makinjl; electrozone under ordinary normal conditions, and with a
product of 6,400 gallons, 100 grains strength, and 26,400 gallons, 150 grains strenjl;th,
per day is, for the ]OO-grain strength, $0.00250, and for 150-llrain strength, $0.00275,
which for a strength of 0.268 per c.('nt, or 154.!! grains per gallon, $0.002757.

In addition to the above observations, it is well to note that true calcium chloride
(CaCl.), which ill the complement of the action of liberating chlorine when the
hypocblorite is tre,ated with hydrochloric add, fonns insoluble (CaC<>a) calcium car­
bonate, when in a solution that is in ('ontaet with the air. Where such disinfectant
is used in laJlte quantities in disinfeeting sewers, the carbonate deposited might in
time interfere with the flowiujI; of sewage, thereby more than counterbalancing the
virtues of the original disinfectant.

INCLOI!l'RE B TO APPENDIX 3.

ELECI'ROZONE PI.ANT.

[Mr. G. C. Rowe In local charge.]

Pre\'ioUB to Octo\)(>r 1, ]899, the rlant was operatoo under the direction of the
ml'ehanieal en¢nl't.'r department anI the street department.

The output of electrozone durinll' the months of AUlnlst, September, and October,
1899, amounted to about 16,000 gallons per day, with the plant running eight hours
and delivering the electrozone at an average strength of 65 grains of available chlorine
to the gallon.

This output haB increased ste.adily, 80 that at the end of June it amounted to 24,800
gallol1.8 per day, delivered at an average strenjl'th of 150 grains of available chlorine
to the Kallon, the plant running fifwen hours without increasing the crew.

Improvements are under way to increase the output capacity of the plant, without
increasing the cost of labor.

A deposit forms guite rapidly in the tanks in which the electrolytic action takes
place. This depOl'lt has been analyzed, showing it to contain hydroxides of zinc,
calcium, and magnesium. More careful analy_ are now being made.

Slatnnrnt of opfTation of plant.

Number of gallons of electrozone produced In twelve months, 6,469,270.

Total co-t of materials (twehe montJu;) 17,618.01
Total collt of labor (twelve months) 6,100.70
Royalty (twelTe month!l) 8,C·".78

TotaL 17,261.44
Average collt of one gallon of eleclrozo/ll' 00288667
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Co8t of electrozone per gallon: of average strength of 150 gralOA free chlorine; p1&nt ronning fifteen
houl'll per day, with &Jl output of 24,828.7 gallons per d&y.

Cos~.~r~~~ ~t: .:'~.~'.~ ~.l~.~~: 'l.8'191

~~~ro~<ill~.::::::::::::::::::::::::::::::::::::::::~:::::::::::::::::::::::::::::::::rt~
Total roet of mater1&l.. .... .. .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1. S44G
Labor and direction. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66

2.000;
Royalty per 1,000 gallons........................................................... .7f>

Total COlIt per 1,000 galloOA , . . .. 2.71>16
2,71>16 equals tot&] cost pergallon............................... .0000Ma
1,000

With a view to determine the relative cost of the production of electrozone by
addinlt common 8&1t to the sea water, ex periments were made, developing the following
results:

Curve8 taken from two teet runs, one with _ water alone, the other with sea water
to which 8&lt had been added, show a dedded gain in the rate (per unit of time) of
electrolytic action, making electrozone in favor of the sea water with salt added.

This W&8 effected at an expense of 440 pounds of 8&lt for each of the- two tanks in
serie8, or a total of 880 pounds of 8&lt.

The following shows the amount of coal 8&ved thereby:
H. P. furnished by two eDjOnes.................................................................. 200
Hours ron per d&y.. .. . . . . . . .. . . . .. . . . . . . . . . . .. . . .. . .. .. .. . . .. . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . If>
H.P, hoUl'll 3,000
Pounds of CO&I burned per day 12,000
Pounds of CO&I per H. P. hour................................................................... 4
H. 1'. bours reqUired to produce 2,000 gaUOIll! electrozone ot IOU grains pcr gallon;

From sea water. . . . . . .. .. .. . ... .. . .... . . . .. . . . . . . . . . . . . . . .. .. . . .. .. .. .. . . . . . . .. . . . . 166.139
From sea water with salt................... 98.132

H. P. hours ved li3.007
At 4 pounds coal per H.P. hour. cool saved, 4x58. 007=232.028 pounds.

PrIce of salt per pound, 1ll.01-total coot of ...It................................................. 18.80
PrIce or coal per pound, 1ll.0027l>-total coot of CO&I. . . .. . . . . .. . . . . .. . . . . . . . . .. . . . . . . .638

Total money saved -8.162
H. P. houlll required to produce 2,000 gallons of electrozone of 200 grains per gallon:

From sea water ,. .• . . . . . . .. . . . . . . 820. OIl
From sea water with salt 209.78

H. P. hOulllsaved 110.30
At 4 pounds of coal per H. P. hour, coal saved, 4xIl0.30=H1.21 pounds.

PrIce of salt per pound, 1ll.01-total ro"t of sail................................................ 18.30
Price of coal per pound, 1ll.00'17l>-total C08t or coal............................................ 1. 2133

Total money ,avl'<l -7. flIl67
While the saving in H. P. hours Is 110.3. the coot of 1l more than ofTl!ets that vlng.

Calrulated output of :M-hour day, sea wlll r alone, at 200 gmlns per 30,000 galloOA
Calculated output of 24o hour day, sea water with It, at 200 gmlns per 4/;,760 gallons

CRleulated ('00 per gallon:
200 gralnsl!ea water 1O.0034JlflII
200 gmlns sea water, wltb salt added............. ..•.. ...•.. .007'l292
!I'>tl grnlll8 _ water. . . . . . . . . . . . .. . . . . . . . . . . .. .. .. .. . .. . . .. . . . . . . . . . .. . .0027M6
100 IfI'lllns sea water, with salt added.. .00668
100 grains sea water.................................................................... •0020S426
100 gmln. sea water with salt added................................................... . 006l1fl22l1

The 8&ving in time resultinjl,' from the addition of salt to the water is more than
offset by the cost of the 8&lt, and is therefore uneconomical unlellll the output of the
plant is required to be more than the 30,000 gallons per twenty-four hours, with
~trengthof 200 grains free chlorine per gallon.

If the exhaust steam were utilized to evaporate sea water to a greater density, so
&8 to avoid the purchase of salt, a decided economy would result. Stepl! are being
taken looking to this end.

GENERAL OFFICII: FORCE.

[Mr. H. F. Happer, ('hl"f clerk.]

The force h&8 charge of the general affairs of the office and of keeping the recordsland consists at present of 13 derb, 7 of whom are at present employed on reeora
work.
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The record division is directly under Mr. F. Zimmerman, I'e<'ilnl clerk. Prior to
September, llJOO, each of the subdepartments kept its own l'e<'Orull, the main record
office handling only papers which reached the chief engineer. During September
the records of the subdepartments were consolidated with the records of the chief
engineer, and since that time all papers have been recorded in this division, increas­
ing the efficiency of the work and decreasing the expense of such work for clerical
lI8I!istance.

The War Department card system is UBed, with such modifications as have been
found necel!lllU"Y to handle" expedientes "-records of a case which have been made
up acconiing to the Spanish system of reconiing.

The following is a statement of the work done:
LelterB recelnd ••••.•••.....•.....••..•.............•.....••••..•••••.••••••••.•..•..•...•. _.•. , 9,129
LeltelBlIll1lt••..•.....•.•...•...••••...•..•••...•••...•.••••••.•...••••••••.•. _. _................. 1,848

I~~~::::~:~;:,.e~~~.r.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:~
Total ••.•...•.•..•••.••••••••••••.•.••.•••••..............•......••.. _.... ......•....... 19,027

Nnmber of cases recorded to July 1, 1900 ..•.•...•............................. _ 11,223Number of new CMell recorded from July I, 1900, to December 81, 1900.......................... 3, GlS

Number of cases since org&llization 14,266

PA Y DEPARTMENT,

[Mr. Wm. C. Strong, paymll.'ller.1

This department, which during the last fiscal year embraced the voucher division,
in charge of Mr. N. B. Stewart, voucher clerk, and the pay.roll division, in charge of
Mr. H. H. MI..<iinty, has retained the same chiefs of diviSIOn. The organization and
personnel has however, been increast>d, a division of bookkeeping having been
recently add;} to relieve the offices of the various assistant engineers of the trouble
of keeping account of liabilities and to accomplish that work at a much less cost in
stationery and clerk hire and with the ~test practicable dispatch and accuracy.
This division of bookkeeping, at present In temporary charge of a clerk from the pay­
roll division, is in practical operation, and its organization now nearly completed. All
requisitions from assistant engineers for material and supplies pass through this divi­
sion, where the duplicate is retained and the ori¢nal thence forwarded promptly to
the property department for purchase in accordance with the regulatioI18. The
duphcate purchase orders are sent from the property de~rtment to the division of
bookkeepIng simultaneously with the i88uance of the orIginal, and the amounts of
service habilities and payments are obtained BOOn after they occur from the pay roll
and voucher divisions, thus enabling record under each account on the Illlme led~r

~ of receipts and expenditures, amount of project, liabilities unpaid, balance avail­
able, general and subhead of appropriation, file references, etc.

The operations of the pay department, which have been in process of improve­
ment in method since its organization, consist in receiving and disbursing funds per­
taining to the engineer department, keeping its financial accounts and records, attend­
ing to correspondence pertaining to payments, the preparation of money papel"ll,
financial statements, vouchers, and pay rolls. It has, by attention to such duties,
enabled the engineer officer in charge and his assistant engineers to devote their
time, as nearly as poesible, wholly to engineering work, while full supervision is
maintained over all payments.

Payments to laborers are made twice per month in the presence of the superin­
tendent of the work done by them and 1D the presence of their foremen or capataces
at hours and places most convenient and economical, the money being counted
to them in cash in the presence of alll..'Oncerned and recounted by them before leav­
ing the place of payment. After payment of all presenting themselves the cash is
balanced with tlie amounts due absentees in the presence of those who remain. It
is believed that this procedure of counting the money in the presence of all, without
the use of j>&Y envelope, has brought about the most complete confidence among the
laborers of the engineer department. The pay department has spared no effort to
convince the laboring class of the absolute fairness of the engineer department
methods. Payments are made in cash, in presenl..'e of proper witnesses, to sick
laborers at their homes after busineBB hours when time does not permit during the
day. Men who fail to appear at the appointed time and place are paid upon "back
pay days," which occur semimonthly.

The number of laborers on the rolls at present is 3,440, and monthly employees
in which are included all above the grade of laborer or mechanic, number 446; a total
departmental force of 3,886 men.
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An examination and audit of the books and a<X"Ount" of the en~ineerdepartment,
which was begun Jlme 19, 1900, by MeBBrs. Haskins & Hens. ('ertitit"1 public account­
ants of New York, in compliance with irurtructions of the militll.ry governor, was com­
pleted July 21, 1900, havIDg eng8l(6d the whole time of two experts for more than a
month. The following is quoted from their re]Xlrt: ., We have verified all receipts
and expenditures shown by the records of the department by an investigation of each
item of income and disbursement. We ha\'e verified the balance on hand by an
a('tual count of the cash and the balanre on de~it in bank by proper certifiC'8tes from
the different depositories, and we hereby certIfy the receipts of the department have
been properly 8CCOWlted for, that all of the disbursements have been duly authorized
and made on properly approved and receipted vouchers, and that the balance on
hand June 19, 1900, was correct according to the records of the department."

A military inspection was also made under date of July 22, 1900, by Maj. R. II.
Rolfe, inspector-general, under whose direction the aforesaid inspection was con­
ducted. This latter inspection covered the period from the previous military inspe<'­
tion to and including June 19, 1900. The inspection re]Xlrt contained the following
certificate by the inspector-general: II I hereby certify that I have inspected these
accounts and verified the statements, and these disbursements, records, accounts, an,1
deposits seem to be proper and to conform strictly with the law and orders."

An average of 615 vouchers per month have been prepared and paid during the six
months ending December 31, 1900, an increase of 205 per month over the average for
the last fiscal year. This increase was due to variety III modes of purchase, increlL..«e
in the number of accounts, and to new forms for rendition of vouchers which make
distinction between expenditures and purchases, and accordingly necessitate separate
vouchers in many cases where formerlr one sufficed.

A financial statement showing the dIsbursements of the engineer department, !'ity
of Habana, during the period from July 1 to December 31,1900, accompanies this
re]Xlrt. The disbursements therein shown for this period amount in tDtal to
$811,758.77.

During the .{l6riod of this re]Xlrt, as previously, the paymaster of this department
has been receiving and disbursing division (now department) of Cuba funds uwler
the direction of the chief engineer, division (now department) of Cuba. These
disbursements, amounting to $193,742.64, are shown on a separate financial statement
accompanyin~. All services rendered by the pay and property department" in
connection WIth the works under the chief engineer of the department of Cuba
were paid for from funds allotted for the engineer department, city of Hahana.

Under proper authority work has been done by the engineer department for
private firms--ehiefly with the dredging plant-and alllO for the ayuntamiento of
Habana. This work was paid for by those for whom it was done, and the amountB
are also shown u]Xln the financial statements appended.

The total disbursements of the pay department during the six months' period
covered by this re]Xlrt ~egate $1,005,501.41. The transactions of the department,
however, inYolving transfers, deposits, etc., amount to a much larger sum.

SlaI.em.erU of expemu incurred and payl'MllU made in the engineer rkpartment, city of
lIabana, from July 1 to December 31, 1900, logether 71Jith outstanding liabilities on
Dec~mber 31, 1900.

97.85

Paylnents.

1900.

7,069.69

-Fund. lrom ayuntamienlo,

Appropriation.

JlllNICIPALITIElI.

For collection 01 relllHC...•.......... _

Pollee:
For work at third police slatlon- _ .

Banllatlon:
For street cleaning...... .....•....... '1:1, 49'l. 9'l

I 'I . ! TOlal ~x­Liabilities! penoes In-
, Tola!. ollt'tl\n~'cllrredJuly

1901. I ~;g1~' lIto Dec.

--------------1 --- __ 1 , 1 . . I 31.1900.

PUBLJC WORKS. I
Con.tru~lion and repair: ,i I

For imprO\'~mentofCortina deValdes f3,3/'.1. 04' 1I3. AA3. 04 ' r71.57 I 13, 4M. 61
For improving La f'uerza ...... _..... _.. .. _ 1,119. :~l I 1,119.~ I 240. Of> 1,309.311

:----:----
Tola!............................... 4, 5O"L a7 I 4,502.37! HI. 62 I 4,813.119

I

I
' I '

97.85 97.11.~ 1 1

I { bl61Ul3 t98,487.84 I Ill. 980. 76 9.3".... 13 107.1\-11.97
'- { biOI. 1059,675. ()Il I 67.245.27, 4, (:.e:.!. 90 lH, 098. 48

b FI!l('al yenr 1900. liabilities.
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Paymenl&
Liabl1ltleR Total cx-

I outsland- pen""" In-
Appropriation. Total. Ing Ilcr. curred July

1900. I 1901. I 10 Il\'('.81, 1900. 31, 1900.
I

I
----- ---- ----

J(t"NICIPALlTIlCII---eOn tlnued.

ilanltatlon-Continned. I
) FordlspooalofrefUll(' (removal to_) i I tIO,Ih7.34

1

>1317.08 r'"''17. ~9,41 132,907.93 5,060.21
For dlllIQBI of refu"" (cremation) ... 1,6.';3.74 2,245.22 3.898.96 >2. flO 2,559.46314.24
For parks, prellllrvation and rare of.. I 3,440.36 I 23,070.81 26.011.17 "79.29 25,302.872,281. 56
For parks. watchmen, day and night., 1,468.85 ' 9,815.26 11,284.11 836.82 10,652.08
For elty stables, stable No.2 ......... i 8,676.74 I 82, !tlO. 59 41,516.38

i
>17.50

I
41,861}. 969,026. 37

For cit!' stables, stable NO.8 ......... 1
"76.275,112.46 . 19,407.93 24,520.39 3,290.45 22,6IllI.38

For street cleaning, repair shops ..... ! 2,340.91 10,467.38 12,808.29 { >57.53 11,255.557M.17
For stzeet sprinkling................. 1 1,787.81 18,218.78 15,006.59 2,017.01 15,236.29
For RegIa, strect cleaning..........•. 329.69 2,532.44 2,862.18 251.30 2,788.74
For Gnanabaeoo, sanltnry cleaning I

and repairs to streets and road..... 864.25 2,019.39 2,883.64 ......... --- 2,019.39

Fotu~~.t~~~~~~.~~. ~~~..~~.l~. ~~.~ ............. 8,846.94 8,846.94 1,044.52 9,891.46
Forgrading and cleanin~lot., around I

portlonsof old city wa 1. .......... "[" ........... 4,103.56 4,103.56 103.91 4,207,49

FT~~~~~.~~.~~~.t. ~~~.~ .e.~~.~~............. S4ll.84 348.34 79.46 427.80

F~Jg~~~.~.f..~~:~.. ~~~~I.i~~·1 1,000.00 ... _-_ ...... 1,000.00 ............ ............
For rer,Urs to tug "Narciso Deu·

4,268.07 4,2113.07 8,726.93 12,990.00
F~~~~';"~·8ti-eeb.·';::::::::::::::::I' ':i2;086:98· 68,259.30 100,346.28 10.823.82 78,583.12
For Regia, repairs to streets.......... __ .......... 2,378.01 2,878.01 812.97 3,190.98
For Vento stone-crushlng plant and

qnarry .................... ____ ................. 46,700.76 46,700. i6 8,285.52 1»,986.28
For surveys for establishment of

Btzeet grades ....................... 3,577.27 18,908.52 22,485.79 768.65 19,677.17
For repairs to streets and changes of

grades necetlllitated by street·rall-
road work .......................... ....... -.... 15,245.27 10,245.2i 630.01 15,875.28

For Habana Electric Railway eNm-
puny' ..................................... __ .•. J. 940. 00 1,940.00 ......... -.. 1,940.00

For brick r,v1ng throurr gateway
to genera wharves of abana ................. 321.54 321.54 49.84 871.38

For Crotlll sectioning and proftllng I
1,562.65 1,562.66 66.00 1,628.66.treets ..........................................

.~.__.-...............1 ,.,~.n 10,990.77 15,134.88 { "20.'>.38 } 11,740.76749.99
For laying water lpe on Zeqnelra

:,.~~~'r:e;~~~!~~:.~.~.~~~:............. 92.53 92.53 1.29 93.82
For water department ...............

1

7,250. J8 37,273.49 44,023.62 ~ >1,907.5-'> } 40,805.708,D3'.l.21

FZa:'~:l~~~.~. ~~..~~~~~~.~.~~.~.I} 367.82 4,150.48 , 4,518.26 >23.13 } 4.974.58824.15
For maintenance of Palatino pump- I

Ing !ltatlon ......................... 1,052.93 6,300.60 . 7,853.53 481.2D G,781.85
For water supply to RegIa and Lu· I

Y&IIO ... __ .......................... 3.00 ............. 8.00 >16.50 ............
For Impro\'ement of water snpply to

13,590.00 I 15,864.22
camp, Columbia, QnemarlOll, and
PrInCipe ........................... 10,3.'>4.94 1,774.22 12,129. J6

For installation of water pipe at
Tamarinda lltatlon' ................ 275.18 70. flO 340.68 3.04 78.54

For Installation and removal of wa-
ter meters for Uabana Electric
Rail way Company' ................ ..... --- .... 49.56 49.56 866.50 416.08

For water department, work on ac-
count of Habana Electric Railway

F~='ifa~j.;i;oip.;blic·fotinb.'lnai·
.............. 442.33 442.88 ............. 442.8lI

Call& Blanca' ....................... ............ 230.44 230.44 ............ 230.44
For repeJrs to urinals, Olavarrleta

School·......................................... 11.74 11.74 .90 12.64

• F!IM'al year 1900, llabUlti....
• L1abl11tieson VentostonC-<.'rushlng plantand qnarryoutstandlng July 1were paid from t.blllallotment.
• Funds from ayuntamiento.
• Funda from Habana Electric Railway Co.
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StaUment of e,xpenBtJI illCUrred and paymenh made in 1M mgineer departmml, rUy oj
Habana, frum July 1 ro December 31, 1900, elc.-Qmtinued.

Appropriation.

PllymenL..

1900. 1901.
Total.

Ll b 'lltl Tollll ex­
8. 1 lON pt..n~ in.

outstand- currcd July
Ing Dec. 1 to De".
81,1900. 81, 1900.

IIUNICIPAI.ITI~ntlnued.

1201. 'rl
'188.00

4,676.48
'21.30

1,094.01
'507.21

5,700.67

Sanltatlon-Continued.
For replacing wood lIoor and enlarg·

Ing porch at Tacon 8 .

For sewer department................ 14,614.22 SS6, 612. 41 141,226. 6S 1
Fo:r ~g~ :m)~~~~.~~ .(.':.~.~~~~ .I} 1,264.61 12,610. M 18, 876. 12

Forelectrozone plant................ 2,867.23 12,828.61 16,1&>.841
For rep&lra to IICwera at Reina Mer·

cedes Hospital...................... 1,787.89 1.787.89 I .4/;

Total __ 122,836.26, 604,791. 611 727.620. 93 i 10(,011.23

5201. 'rl

t ::::::
} 18, 5l!5. :Ill

1,787.l\4

704,605.18

2.52

74.76

6.36
189.70

86.38
212.75

2,001.1C

4,849.93

8,864.44

13,999.76

2.52

74.70

242.17

22.00 81,192. 96
627.89 1,903.40

'rl.26 89.85

415.00 415.00

2,418.00 I 68,741.78

74.75

6.36
65.00

. 5.96

86.36
212.75

3,567. J4

9,451. 10

{
'10.06

16,186.24 i \57. H

80.2b i '21.28 .

1~:~ I:::::::::::: 1~:~

86.36
212.75

2,001.10

8,112.'rl

5.96

1,888.88

IIIUTABY DllPARTIiRNT, RARRACKS AND
QUARTRRS.

Hospltalll and charltlflll:
(1) For reconstruction of hOlllMl of

SUCCOI, Ca8a Blanca ..
Miscellaneous: I

For general repall'lland superintend· }
ence municipal bulldIDgll.......... · 2,142.62 18,042.62

Forreuovatlouand repairof Hospital I
MllItar for use as carceL · .. 1 80.26 1

For new Iron clOllet at Vlvac·. .. .. 8. R4
Forrep&lrs tocelllngof mayor-.omee· 12.5I! I
For rep&lra to beef slaughterhouse

and removal of swine slaughter- I
housetolllLJl1e...................... 2,287.811 4,'l49.93 7,137.74

For urgent work at Tacon market' .. 290.14............ 290.14

F~~~:~uil~~~~~.~~.~.I~~~.~~. 74.75!
For enla~ng cemetery at Arroyo , I

Naranjo 1 6.86 I

For wor" at dog pound , 65.00
For rep&lr to lightning rod. at Maes- I

trans' .
For rep&ll'll to Tacon market' .
For repalra at Colon marketb • • ••• •• • • 1,066.0(.
For employees and Incidental ex-

re:=tm~~t~~~~..~~~~~'~.
For employees and IncIdental ex·

re=~~~~.~~.~~.~~~. 4,770.64 81,170.46 86,94J.JO
For omce furniture and Il\lppllflll..... 1.233.0( I, 27li. M i 2,508.55
For construction· of 00 sIgri8 for lire i

department· · · 1 12.00 I 12.60

FmwJ~~~eM~':tt~~~I:.~~~~~: .

TotaL.................... 18,209.37 61,375.18 1-74-,-584-.00-
11
----.----

,=='===1'=='===>====

1,282.~

8,240.00

4.522. 94 1 ..
-----

1,282.~

8,240.00

4,522.94

JlILITARY DRPABTllRNT. ADMINISTRATION
AND RURAL GUARD.

For mRklng all nceeMB8I'Y arrangements
to prevent seriOU" deterlomtlon of the
property of the Hal"ma BrI"k Co., and
employment of nece!lll8ry watchmen . 418.2S 418.23 48.67 466.90

• Flacal year 1IlOO, IlabUitlee. b Funds from ayuntamleDto.
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&atement of e:J:pen3U incurred and paymentJl made in tile engineer department, city oj
Habana, from July 1 to December 31, 1900, etc.-eontinued.

RECAPITULATION.

Pa}·mentll.
Uablllties Total ex·

Total. outlltand· pen_In·
Appropriation. IngDec. curred July

1900. 1901. 81,1900. 1 to Dec.
81,1900.

PUBLIC WOBIU.

CoDstrnction and repairs:
14,502.37 14,502.37 1311.62 1}<'rom customs funds ................. ............ - 14,813.99

MUNICIPALITIIl8. I
Pollee:

From ayuntamiento funds ........... '............ 97.86 97.86 ···•·•··• .. ··1 97.86
SanItation:

From cnstoms funds ................. 1122, 560. 07 601,954.56 724,614.68 {=:m:~} 701,396.33
From miscellaneous funds ........... .......... -. 2,431. 91 2,431.91 366.00 ' 2,798.41
From ayuntamiento funds ........... 276.18 406.21 680.39 6.23 410.44

H~ls and charities:
m arnntamiento funds ........... 5.116 .............. 6.90

1
2. b'l . 2.62

34lscellaneous:
68,166.24 I{From customs funds .................. 9,56D.38 , 1)3,600.86 '"31.33

t
M,4oo.561.840.70

From ayuntamiento funds ........... 7.774.27 11.418.26 { *16.O'l 8.291. 223,643.99 1 D16. g.~

Total. l1:16.000.57 I 666,26U16 I 8O'l,315,23 I 106.426.76 768.447.33

MILITARY DIEPABTJlBNT. I I

Ba~~~~;:~~s , 4,022.94 1 4.522.94 ..1. .
Admlnl~tmtlon and nIral guard: I

From customs funds................. 418,23 I 418.23 48.67 I 466.90

Total · 1 4,022.941 418.231 4.941.171 48.67 I 466.90

Orand total j 140.673. D1 1671.186.26 I 811. 75!l. 771106, 787.04 i 7i:l, 78'.!. 22

8llllt'Jllent oj erl'endilurelljromJanuary 1,1899, to December 1, 1900, of the enginePT ([<'part­
mmt, department (afterwards cily) of Habana. including expenditures for u-orks mmed
on uuder tile immediate direction of miej engineer, dit'iBion (afterwurds department) of
Cuba.

Expended Expended I
Jan. 1. 1899. July Ito Dec. Total.
to~~ 80, 81, 1900.

For e:q>endlture In renovation. sanitation. and repairs of
bulld1DgB PJior to May) 1899, which can not be class!·
fted.lL81L11i6unt expended on each bnlldlng wa.s not kept
Ileparate ". . . . .. . . . . .. . . .. . .. . . . .. .. .. . .. .. S72, 973. 24 m, 978. 24

For renovation and repairs to departmcnt headquarters
(Including building!! occupied by mill tary governor of
lIabana. lIeutenant-governor's palace, and (,ffices of chief
engineer) 9,409.08 9,409.08

For renovation and repairs to batteries 8, 4. and 6.......... 18,186.76.............. 13.186.75
For renovation and repairs to custom·l'anse 6,818.00 0,818.00
For renovation and repairs to cuartel de II. Fuerza......... 8,487.97 8,487.97

"The building!! cleaned and renovated comprllled: Mllltarygovemor'8 palace and adJolnlngoffiCetl,
Hospital MllItar. custom·house, building'! at Reina Battery, at II. Fuerza, Santa Clara Battery,
Intendencla Mllltar. Compostela, and Paula street barracks and their outlying buildings. widow's
home, cuartel de Dragone8, Maestranza de ArtilIer1a, buildings at La Punta. building!! In the Morro
and Cabafla fortr_. batteries Nos. 1,2.8,4, and 6, P1rotecnla. department yellow fever hospital.
two magazines between Cabf\l\a.s and Fort San Diego buildings at Fort Principe and the department
stables. Of thC!lC. the cnstom·house. Reina Battery, santa Clara Battery, cuartcl de Dragones. Mae&­
tranm de Artillerla, La Punta. thc offices In rear of the military governor's palace. batteries Nos. 3. 4,
and 6. and the department stables were prepared for occupation by the officers and troops of the
United States forcCII. The Hospital MllItar. La Fuerza. Compostela, and Paula street barracks, the
Morro and Caball&, bUilding!! at Fort Principe, and batteries 1 and 2 were cleaned and repaired 80 a.s
to caUIle them to cease to be a source of Infe<'tlon and to fit them for use. The Intendencla Mllltar
was prepared for the police headquarters of the city, the wldow's home for IlD ""ylnm, and two mag·
azlnes as storebouSCll for explosives; the military governor's palace and the adjoining buildings to
receive the city olllces and the olllce of the Obras del Puerto.
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8att:mmt of expenditurt3 from January 1, 1899, 10 December 1, 1900, of thunginttr depan­
ment, department (afterward& city) of Habana, etc.-<Jontinued.

I Expended
Jan. I, 1899,
to Junl.' 80,

1900.

Expended
Julyl to Dec.

31,1900.
Total.

-----1-----1-----

27.00

39S,M
79.22

154.43

2, 706.10
3, 907.23

27,832.46
10.00

627.6'1
826.29

2,173.45
4,1i2Ii.50

197.86
1,1il0.74
3,b67.14
1,438.00

32,830.10
33, llD6.lK
2,480.40

698.96
212: 7li
l!J2. 24

1,600.00
236.7li
()T.42

27,()I().110
oll.27

1,271\.00

40,161.73
9,243.47
2,39:t 34

25,349. ffi
3,212.61

ll, 521\. 95
1,919.76

436.08

33,314.92
1.11Y.33

14,412.63
9,369.91

85.36
0,011.811
8, 919. W

015.00
• Ii, 133. 00

765.117
20,749.39
6,686. ()T

16, 88Il. 57
1,297.92

393.80
6,66'l.72
~1j'.!.29

34,534.66
750.00

If,519. 70

80,347.68
l,1l9.33

27.00

393.64
79.22

154.43

14,223.11
For rep&il'll to Clartel de la Fuerza, for storing archlvll8 of

CUboi •••••••••••••••••••••••••••.••.••••...•.•••.••.......•
For purch&tle and Il18t&llation of electric·lighting plant at

La Fuerza and wiring La Fuerza palace of governor·gen·
eral, 8egundo Cabo, and hoWle of captain of the port , 2,967.24

For Improving La Fuena (restoring moat. etc.) .
For renovation and repall'll to Reina and Santa Clara bat·

terlll8 . . ..•.•. ..•. ••. . . . . . .. . . . . .. . ..•. . .. .. .. .. .. . . . . 2,705.10 , .
For repa\l'll to Intendencla ml1ltar 3,1107. 2S :•••••••.•••••.

F~~~.~••~~~l.~~.~.~t..~~.•. ~~~.~:~.~::. 27,()I().90 I .
For renovation and repall'll to Paula .treet harrack8........ 511.27 ....•••...•...
For renovation and rejlelro to Dragones oorrack8 1 1,275.00 ....•.........

F~~~~~~.~~~..f~~ .~~~~~~.~~~..~~~~~~~~.' I 14,412.63
For renovation and repairs to M&e8lranm de Artl1lerla. .•.. 9,369.91 I .
For repairs to lightning rod. at Maeslranm' 35.36
For renovation and repall'll to La Punta.................... 5,511.69 .
For renovation of Morrow and Cabana 1\,919.117 ! .
For rep&il'll to powder maguinll8, Santa BarOOra and San i

Elmo ~ 515.00 .
For renovation and repairs to OOlterill8 I and 2 and Vel,,",-'O.: 5,133.00 i .
For renovation and rep&il'll to C88tlllo del Principe......... 76.'>,97 .
For renovation and re~lrof old poBt-office................. 20,749.39 ..
For repall'll to Widows Home , 6,686.67 ..
For repall'R to municipal vlvac : 16,888. 57 ~ .
Vlvac, addition for WJe &8 conrt room. I, :.!Il7. 92
For lD8t&l1atlon of Iron clOlll.'tR at vlvac' 1 31\9.96 ' 3.34
For renovation and repairs to Bellll!CO&ln Barrack•......... , 6,662. 7'l ......••••..•.
Forrep&il'lltoBela8coafn Barracks (formedlcal dl.'partment) I 2,093.79 I 68.50
For renovation and repall'll to governor-genl.'ral'. pe.lal'e ... 3(,534.66 ....•...•...•

~~~ ~~e~Fr:~~·::;~e~:;:..rn~~~~e,jce·municip.ii .~n"d" 750.00 i.. •.. • .... • .. •
Blate bullding> ...... ... .. ... .. .. .. .. . .. .. . .. .. .. .. .. 2(,976.49 I 15, 18b. 24

For renovation and 88nltatlon of bulldlngs' 9,243.47 .
For conversion of CaOOna Into a pl'CMldlo 2, :m. 34 ...•......•...
For repalro to hOBPltal ml1ltor for u"" 88 ('al'{'el.............. 2,';. :l6IUI(I 1!O.25
For rePaIrs to santo VeniaQuln to (Hermanlto. de lOll Pobretl) 3, :l1~. 61 .
For construction of mllltory stobie......................... 10, 2~6.0l 1,282.94
For repalro to Infirmary of presidio......................... I, 91Y. 76 ..
For building stable, hOIl!le of succor, AmiRtod No. 78" .••.•• 436. ()lj •.••••••••••••
Special fund for emergency ",pairs to city propertl<'8:'

For repairs to bromotoIOlfll'allaboratory SI4~.25
For repall'R to Ca88 "iocorro No. 471 Monte street. 238.09
For repairs to bacteriological laboratory....... 6.80

-
For repairs to Pollee Station No.4· ..
For repairs to Reina Battery for UllC by Inmates of San Jooe

AllYlum ..
For In.tallatlon of electric IlghtR and emergency closctR at

san Jooe Asylum (Reina Batter)") .
For Instollatlon at San Jose Asylum (Reina Battery) of

part of cooking and bolllng apparatus from Beneficencla. 1M. 22 12.64
For repairs to Col6n Martet................................ 1,510.74 ,
For repairs to Col6n Martet·............................... 3, 1i67. 141
For repairs to HOBPllal de Higlem,e • 1,438.00 ..
For renovation of thl.' beneflcencla.. . .. .. .. .. . .. .. .. .. 32, 09'l. 44 737. n
For monthlv pay and expense roll of municipal architect.. 24,604.94 9,451.10
Repairs to tac6n Market.................................... 2,460.40 ..
For urgent wort at Tac6n Market 408.112 290.14 I
For repairs to Tac6n MarketR. 212.75
For repairs to governor-general's summer residence. . . . . . . . 152.24 .
For repall'8 to Jet'\ls del Monte Schoo!........ 1.600.00 ..
For repairs to School 75, Seventh .treet, Vedado............ 236.75 .
For repalro second hollilC of sucl,or.......................... 67.42 ..
For renovation and Installation plumbing and laundry at

Aldecoa H08pltaJ.......................................... 27,~.46 .
For repairs to Estevez street pollee station................. 10.00 ..
For repal"" to Estevez .tre..t Il<'hooJ......................... 627.60 ..
For r('i",lrs to ('uart,'1 de Bombc1'Oll......................... I"lG.2'J .
For construction of .toll., ('uartel de Bomlxm"'"........... 2.172.4:, '.1
For renovation and repalro to Re('ogldw< Prison............ 4, 52f,. flO

• Expenditures made from funds furnished b,· a'·\lI1tomlcuto.
• This Item Includes rep&il'll to municipal a",i stJitl' hulldlnlt" partl)' of an emergency nature, and In

lII""t InstancCll not aggregating more Ihan $'.100 for .u,)' single work: 11I\)'lIIcnt of ...laM,'8 for ,uperln·
tendence of repairs to all public bulldlnlt" for ",hleh "1>\'('lnl nnd !4l',,,,rn!l'l\lIolnt('nts ""'re mad...

"Expenditure under this hl.'Rd IVI18 to covcr "osl 0 renovation and KIluilJttion of l,ull<lIngw both
publlc and f,Mvate when work W88 of an emergeuc)' nature, but whl.'fe expcn"" In each C&IlC was
comparative y 8DIal1.
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Slalement ofe.rpenditureJlfro1/l JamVlry 1, 1899, 10 /)~rellll," 1,1900, of tile engiTlet'r depart­
ment, department (afterwardll £"it!!) t~f 1/aoo/la, ttc.----Continued.

860.00

770.00

383.62

863.93

794.60
4,10'1.48

8,102.29
629.23

9,254.32
12.08
74.75
6.36

66.00
12.60

3. 3ll3. 04
97.85

0,893.96

18, f>5,'j. 211
2,,'jlm.96

15.064.19
24,i.OO
9/'>3.80
387.37

Total.

IOO,fl88.12
16,147.01

610.00
1,000.00

249.60
16,736.46
1,7911.14
4.162.27

12,913.11
5,714.60

38,661.74

1ll8, 461. 18
19.878.39
27,806.60

863.lKl

794.fiO
4,102.48

7,187.74
12. fill
74.75
6.36

66.00
12.60

3,383.04
97.85

3.240.00
5.96

18, bOO. 28
2.569.95

770.00

·1.X62.29 :
023.28

162,520,08 135.941. 10
17,369.84 2,608.00
Iii, 074. 73 11. 731. 71

121, 106. 37 34, 481. 7D
14,638.40 508.61

460.00 160.00
1,000.00 ..

249.60 .
6, 660. 62 10. 070. 83
1,7911.14 ..
4.16"1. 27 1 ..

12,913.11 .
3.640.30 , 2. 134. 80

Bf03. 10 I 37, 788. 64

111.00 27'1.62

360.00 .

Expendl."d I Expended I
Jan. I, 1899, ,Juiy 1 to Dec.I

i to t~~ 80,. 31. 1900.

--------------------,----
F~~~Y3:'pa=e~C!~.~~.~~.~~:.~~~~~~~:.I
For olllce fnmlture and lIUppliell' 1

~~ ~:tf~nfO~II.rt10n~. 'piaiit:' care .·.mii .rej,;,"lr" of'
wharves, and cIean~arborfront' ......••..•..........

For dredglng for United Railways of Hall1ma 0' .
For dredKlng for Almacenell de depo8ito de la Hab&na d •••

For c1redIrtnR" for EmPreB8 de Almacenell de Hacendad08 "'1
For borl~ lOr Halllma Electric Railway Co .
For dredglng at site of dry dock KrajeWllkl Pesant Co .
DredJrl~or R. Trullln '" Co j
For an ng Slaughter House Creek .
Forre lR to Luz wharf 1

For repairs to dredge Comerclo ..
For repairs to andlencla and careel 1

For materials nec~ry for cleaning and whitewashing
walls at ~rceJ. _. __ .

Fo:Ed~~~~~~':~t.~.I~.~~.~~~.~.~~~.~~.~~l~~~.
For renewing gas-plpe 'and fixtures at presidio and pre-

sidio hospital _....•... _ " ..
For purehalle and Installation of two new boiler.< at cerro

pumping station __ .
For reconstruction of house of ouecor. ea.a BIanCA d ••••• _.
For repairs "to beef olaughterhouse and removal of swine I

slaughterhouse to same d.................................. 2. 116. liB
Repairs to celllng of mayor's olllee d ..
For repall'8 to skylight of police department building d ••••• ' .
Enlarging cemetery at Arroya Naranjo _ .
For work at dog pound' _ ..
For coturtruetion of 60slgns for tire department d .

For Improvement of Cortina de Valdt!e ..
For work at third police station' "I' .
For A~ Castle, for repairs and addition to lit for usc

asprbon ' .
For p8Menger landing, construetlou of .
For moving 2 barrack bulldlngo from Cabana to quaran- '

tine Htatlon near San Diego Rattery and equipping me.f ..
For demolition of Monserrate street hotlJle8 NOlI. I to 14 .........•.........
For repairlng and painting fenL'C ine1<Jlling Quinta de lOll

Molinos ..
For fitting up bnlldlng known as quartermaster's store- I

room No.6. for 8Iaboratorics...... 15,064.19
For contlngenclell (adYertlsements, olllt'e supplies, ete.) 1.............. 24b.OO
For purcha>te of Implements for Isle of Pines 1.............. \lO.1.80
For Santiago iJchool, prcparing plans....................... 387.37 I
For construction of operating room and installing plumb-

ing and electric-light plant at Mercedes HospItal........ •..•. 5,893.95 II

For making all necCSl!8ry arrangements to prevent serious
deterioration of the property of the Habana Brick Com·
pany. and employment of nCCell8&rY watehmen .... ...... .••. ..... ..... 418.23 ! 418.23

P'orstreet cleaning.......................................... 460,924.00 111,980.76 572,904.76
For street cleaning repair shop"............................. 11,379.99 12. BOl. 29 ; 24, lX8. 28
For street sprinkling. ..... . ..... . ... . . . . . ... .... . ..... . ... .. 24,991. 51 15,006.59 I· 89,9911. 10
For Regia, street cleaning.................................. 16,727.813 2,8132.13 19,1>89.99
Forcollcctlonof refuse , 173,597.49 67.24.i.27. 240.842.76
For dlsJx-1 of refu.'<e, removal to sea 175.:.D2. 91 40.157,34 i 215.360.25
For dlsp<JllB1 of refusc. cremation _ liB.250i. 07 , 3,8911.96 62, 154.03

'Expendltures under t!lls head Include Incidental expen8Cl!and Illliariesof employeetlof chief engl·
neer's otllce. record diYlsIon. the youeher and pay roll divisions of the pay department. and property
department. Two hundred and eighteen dollars and sixty·eight cents exeCllll was. through error
shown In sixteen months' report as expen<led under this head. It should have gone to lIUrvey 01
fortltlcationR, which Is now charged with this amonnt.

'Much of the furniture aud supplies purchased dnring 1899 under this head was for entire en.olncer
department, Including department of streets, depllrtment of Stfl'l't cleaning and parks, water and
sewer department, department of rcnovatlon and 88nltatlon of building:<, department of public work..
and municipal archltect'o department.

o Four thousand four hnndred and elghty-fonr dolla", ('X<'''''8 WI\.O, through error, shown In slxlt'Cn
montlul' report as expenck>d under this head. Should hllye gone to operation of dredging plant,
which Is now charged with this amount.

-Expenditures made from funds furnished byayuntRmiento.
o Of expenditures under this head 17.598.52 WIl!< from mlM('ellaneous 8OUrc.... eonslstlng eblellyof

IInell and funds left In Bank of Spain b)' Spani.h Government to the creditof works of the porl Fonr
thollMnd seven hundred and two dollars alltl ,ixl\'·('Ight t'ents exp'.'lIded under employees and mcl­
dental expen8ell, administration, engmeer dcpnrtni,'nt, and "urYey of fortillcationsin sixteen month's
report. IL8 shown on notes under these Itt'ms. is now l'hll'1lt'd to this aet·ount.

!. t. " '. ", and' Expenditures under thL'W head!! were from fund!! furnished by the partlell and
IIrms mentioned In each Instance.
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&aLement ofexpenditurufrom January 1, 1899, to Dt('em~ 1, 1900, of tllungi.nur lkparl­
mem, ckpartmen1 (ajUrwarcU) city of llabaTUl, etc.-eontinued.

EXpelldL'<l Expended
Jan. 1, 1899, ~u1y 1 to Dec.
to ~~~ 80, 81, 1900.

Total.

lilli, 736. 14
24,122.10

178,614.83
64,970.29

1llI,066.06
8,846.94
4,103.68

846.84
1,500.00
4,25:1.07

763, 961. 29
108,367.83

2, 378. O!
80,64.'.88
47,222. 97

1,877.02

83,478.31
367.00

16,246.27

1,940.00

821.M
1,1162.66

216,877.03
1,787.311

68, 950. 00
96,732.80

246,424.34
2,795.48

21,161. 211

e,799.22
42,240.00

88.17
18, 496.1J7
2,078.10

9'l. r.s
7,853.151
4,618.211

18,869.21
4411.79

49.68

442.83
280.44
11.74

87'l.tn
m87

4,374, GIl. 10

49.68

92.68
7,853.68
4,618. 26

1,940.00

12,129.16
846.68

16,246.27

Pl,611.17
11,28(.11
41,616.88
24,620.89

21,161.26

169,224. 97
12,887.99

182, 098. lIO
80,449.110

For parb, preservation and care of•.••.•.•••••••••••••••••.
For parb, watchmen, day and night....••.••••..••••.•....
For city Iltables, stahle No.2...•..•.....•..••••....•.•......
For city stables, Iltable No.3 .
For Guanabacoa, sanItary cleanIng and repairs to IItnletll

and roads................................................. 86,182. 42 2,.64
For con.structlon of sea wall at La Puuta _.. ,6.lM
For grading and cleanfng Iota around old city wall........ ~,1.68
For extending sewer at north end of Taoon street _. . .•••.. '.84
For purchase 013 sprinkling wqol18 (special allotment)... 1,500.00
For repairs to tng Narciso Deulofeu _ ~,.111
For repairs to streetll- . . . .. . .. ...••.. .. .•. . ..•.•• 663,616.01 100, O.211
Forstable No.1 and FOllOIUhops .•..•.•....•••• 118, 232.96 1~,181.88
For RegIa, street repairs. . . . . .•••••. ..•. 2,37 .01
For Vento stone crtiBhlng plant and quarry.. ••• 83,lH8.12 46,700.76
For surv~ for eIltabllsbment of street grades............... 24,7lrI.18 22,.79

FoLn~rI~~~r~.~~~.~~~_~:~:.~.e.~~~~~.~.~~. 1,377.02 .•••••••••• _••
For asphalt block r.:e:vement In vicinity of custom·hoWle.

govemor'lfeneral s palace, and supreme court building. .. 33,478.81 ...•.•••••••..
For construction of bunks Fort Atarea>...... 867.60 ..
For repairs to streetll and changes of grades neceasitated b)'

the street railroad work .

F~~~~::;~~.~I.~~~~.~~~~..~~.~~~_~~~~ .
For brick paving throngh gateway to general wharves of

Babana _........ . 821.64
For CI'll8ll sectioning and profiling streelll 1,1162.66
Bewer de.Jl&rtment _......... .•.. •.•. 176,660.40 41,228.68
For repairs to Beweno at Reina Mercedes Hospltal........... I, 7lrI. 89
For nlght-lIOil department (removal of night soil) •..•..•••. 46,074.811 13,871;,).2
For electrozone plant........ .••....• 83, M6. 96 lr., 185. 84
Waterdepartment·.......................................... 200,900.72 «,628.62
For improvement of Albear Canal.......................... 2,796.44 .
For Improvement of Almendares River and AqUeduct at

Vento _ _........•.
For water main to Aldecoa Boepltal, city farm, military

hoepltal No. I, and Mercedes Bospltal 9,799.22 .
For waler supply to Casa Blanca, Morro, and Cabs1la . .. 42,240.00 .
For cOl18tructlon of fences at Vento and Palatlno... .•...... RIU7 .
For watersupply to Regia au Luyan6 18,498.67 8.00
For removal and sanitation of buildlngtl.................... 2,078.10 .
For laying water pipe on Zequelra 8treet, between Coru<e-

jero, Arango, and zarabla streets> .
For maintenance of Palatlno pumpln~;tatlon .
For maintenance of Palatlno and zan

4
a Real.. .

F~~n:,f..rol:~:r~~fn~l;~~~. ~~I.~~~:.~...~~~~~'. ~~~.c:::. 1,240.06
For In.ta latlon of water pIpe at Tamarlndo Station> ...•.. 104.11
For inlltallatlon and removal of water meters for Babana

Electric Ratl way Co.u .
Por wRter department, work on account of Bahana Elec·

trlc RailWRy Co.>. .•.•••••••• 442.83
For Installation of pUblic fountain at C""" Blanc.. 280.44
For repairs to urinals at Olavameta School................. 11.74
For Installation of water pipe at Taron Markct............. 872.87 .
For IDlltaUation of 4-lnch main on Thirteenth street, Vedado. 008.87 : .

------1-----
Total . . . .•. . . .. . . . . . . • . . . . .. . . • . . 8, 868, 996. 6911, 006, lIOl. 41

-Thirteen thousand five hundred and ten dollars exOO'll was, throngh error, mown In last annual
and 8lxteen months' reports as expended under thls head. Of this IlUID '12,060 8hould have gone to
stable No.2 and '1,460 to d1spoeal of refuse, removal to Be&. TheBe two ltemll are now charged with
the Rmountll named.

>Expenditures made from fund!! furnished by ayuntamiento.
• Four thousand dollars exce"" was, throngh error, shown in last annual report as expended under

this head. Of this amount 82.m was expenrled In April, 1900, and appeared BI< an excess In IIixleen
month8' report. Thl8 whole should have gone to street "Prlnkllng, which Is now charged with =-me.

I Rnd • Expenditures under theee heada were from funda fUl'll18bed by the partfee and flnDa men·
tloned In each inatance.



CALZADA DE JESUS DEL MONTE, SEPTEMBER 19, 1899.

CALZADA DE JESUS DEL MONTE, AFTER NEW TRACKS WERE LAID, JANUARY I, 1901.

Coogle



CALZADA DEL CERRO, AUGUST, 1899.

CALZADA DEL CERRO, AFTER NEW TRACKS WERE LAID, JANUARY, 1901.
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TRACK LAYING, HASAN" ELECTRIC RAILWAY COMPANY, CALZADA DEL CERRO.

TRACK LAYING, HABANA ELECTRIC RAILWAY COMPANY, PLAZA DE LUZA.



HABANA ELECTRIC RAILWAY CO..,PANY POLE LOCATION ON WIDE STREETS

HABANA ELECTRIC RAILWAY COMPANY. POLE LOCATION ON NARROW STREETS; TRUSSES
NOT YET IN POSITION.

Coogle
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PROPERTY DEPARTMENT.

[Mr. Beauregard Weber, property clerk

The duties of this office a.re the purch8lling of materials, tools, ete., used by the
eIlltineer department. and the storage and care of materials on hand.

During the period from July 1 to December 31 there have been received in this
office 1,581 requisitions on which purchases have been made, each requisition usually
divided between two or more firms, often 5 ordel'B being isIlued on 1 requisition.

There have palllled through this office bills amounting to $303,191.95, an average
of $50,698.66 per month for the six months, and over $60,000 per month for the last
four montha, the purcha- during July and Au~tbeing light.

New forms and blanks for property accountability, required bi" the auditor for the
island, were approved and went into use September 1, requinng much additional
detail work and neceeeitatinK the employment of 2 more clerks to properly attend to
these returns.

During SeJ;>tember and November two inspections of property were had and a lot
of tools, old Iron, oxen, mules and horses were condemned by the inspector-general
and ordered to be sold at public auction. There was realized from the sale '1,243,
whic1l was turned into the public treasury.

The businessmen and firms in Habana with whom this department does the most
business are gradually becoming more Americanized in their methods, facilitating
the transaction of business, and Kl'eatly reducing the cost of almost all classes of mate­
rial, particularly building material, such at lumber, American brick, cement, hard­
ware etc.

AIl purchases are made in occordance with provisions contained in Order No. 249,
headquarters Division of Cuba.

DlIlPARTMENT OJ' STRBET8.

[Mr. W. N. McDonald, llM!stant engineer, IlUperlntendent.l

Owing to Mr. McDonald's illness, the department was under the charge of Mr.
C. C. Fitz Gerald, assistant engineer, from July 1 to September 25, when Mr. Fitz Ger­
ald resigned. From September 26 to December 15, on which date Mr. McDonald
returned to duty, Mr. W. H. James, assistant engineer, was in charge.

While the work of the department was confined almost entirely to repairs and
renewals, it was greatly increased by the work necessitated by the installation of the
new street railway tracks. These tracks a.re installed in a substantial and perma­
nent manner; and it was necessary that their grades should conform to the perma­
nent street grades.

As mentioned in earlier reports, no comprehensive system of street grades was
ever adopted for the city, but as each street was laid out or built upon the street
was made in close conformity to the lay of the land, a noticeable exception being
the Calzada Carlos III, for which a definite project was made and executed before
the street was opened.

The building laws of the city provide that when changes in grade a.re made in
streets property ownel'B shall be reimbul'Bed for damages caused by such changes,
and many defects in grades a.re noticeable throughout the city on account of the law.

In preparing a comprehensive system of grades it has been necessary to make only
such changes as caused no damage to adjacent property, or such as are absolutely
necessary for drainage. Under this rule many slight changes were necessary, and
the new tracks are laid in the proper lines.

As the entire city is shortly to be provided with new pavements it has not been
economical or advantageous to make changes for the entire section of streets in
advance, but only to the extent necessary to permit traffic.

The work of the department has kept well up with the work of the railway com·
pany; and the disturbance to city traffic, due to the very extensive work of the rail­
way company, has been reduced to a minimum. At best, in the narrow streets, the
disturbance to traffic has been considerable, and the citizens of Habana have borne
this necessary annoyance with great patience.

Practically the only macadam renewal done has been on Calzadas del Cerro and
Jesus del Monte. This was necessitated by the relaying of the tracks of the Havana
Electric Railroad Company to permanent grades and making the changes in the old
roadway to conform to the same. The only streets heretofore unpaved, but paved
with macadam within the period covered bv this report, are Velazquez from Cruz
delP~ to Infanta and Cruz del Padre from Velazquez to Calzada del Cerro, which

CUBA 190o-vOL II, I'T 4--10
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work was necessary to afforo a runaround while street-railroad work was in progreee
on the narrow portion of the Calzada del Cerro. One block was all!O paved with
macadam on Santa Rolla, from Falgueras to Santa Catalina, which work was neces­
Bary for B8Ilitary reasons.

The work on Calzada Jesus del Monte, in addition to the paving of a space of 5.33
meters in width with vitrified brick by the Havana Electric Railroad Company, con­
sisted of vitrified clay pipe in the o~n sewers in such places as it was neeesaary in
oroer to get a 3-meter roadway outside of the car track and renewing with macadam
the whole of the street.

The work on Calzada del Cerro was of the Bame character, with the exception that
the street was of sufficient width to avoid the necetl8i.ty of replaein~ open seweTl!with
clay pipe in oroer to get the required roadwav. These two thoroughfal'ef', the only
ones leading out of Habana, have been brought to as Batisfactory a conditiun as can
be reached by the use of macadam.

Plates show these streets before and after the new tracks were laid.
The work done by the Havana Electric Railroad Company during this period has

amounted to 15.2 linear miles of track laid, paved between the rails and a distance
of one-half meter outside of Barne. This has been of enormous advantage to the city
and to the public in general b7 making a good roadway on the streets that were
either macadamized and maintamed at a large expense or pa\'ed with granite bloek,
which is very objectionable on account of its slipperiness and unevenness. The
immediate Baving per annum of maintenance on macadamized streets on which
these tracks are laid will amount to a considerable sum, owing to the fact that proh­
ably 75 per cent of the traffic on these streets is over and on the pavement laId by
this comp8?Y.

Veryhttle change has been made in the cl8l!8ification of paved and unpaved streets
of Bahana, table of which is included herewith. The large amount of macadam­
renewal work done prior to July 1, 1900, will be of ~reat advantage in determining
t.he character of foundation and top metal to be used III that portion of the city lying
west of the Prado when it is decided to lay modem pavements in the city, owing to
the fact that the result of the traffic over different streets and the wear and tear to
be provided for when modern pavement is laid can be more definitely decided upon
than when the streets were in such condition that the wear and tear of the traffic
could not be observed. .

The total length and cl8B8i.fication of streets in HauaIla on December 31,1900, is as
follows:

Linear I Linear IPercent­
metef>'. , mlIes. , age.

-------'------------_._--- .~-----

~b~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
=~~~~~::::::::::::: :::: ::::: :::::: ::::::::::: :::::::: ::::::::::::'
~~~~~~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :.::.
Macadam '
Wooden bloek ..
Unpaved ..

38,981\ I
4,114
1,094 '

497
Iffi
833

101,472
00

33,349 ,

24.24
2.566

.68

.31

.06

.21 I

63.046
.00

20.718

21.66
2.29
.61
.28
.06
.19

fl6.~
.0'2

18.M

Total.............................................................. 180,007 I 111.86 I lOll
I- - -- --~~-~--------

The merit system, as described on )ll1!l'e 30 of the last annual report, in appointing
assistant foremen, foremen, and inspectors is still in fOI'l'e but it must be confessed
that the success met with in teaching this dlU!ll how to handle labor and material has
been rather disheartening. It seems almost impossible to instill into thpir minds the
fact that the duties of a foreman comprise other things than men.'ly drawin~ his sal­
ary. Men who have never done any of this class of work under the old ~Ime have
proven by far the better material for development, for the reason that they had no
old ideas to forget and have been taught entirely by American engineers.. At present
and for some time past none of the engineeTl! in active charge of work have required
the use of an interpreter, and some of the best inspe<,tors developed are young men
who, when this work was first started, were interpreters to engmeers in charge of
Barne, and day after day had numerous object lessons in the proper handling of men
and material, owing to their daily accompanying the engineeTl! in ('harge of this work.

Plate herewith shows the work done Oil the streets during the six months ended
DeI.-ember 31, 1900.

Jfodtrn paving.-Attention is invited to report on modern pavements on page 22
of the last annual report. The experience gained in the experiments with the

•
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variOUI! cl8llt!ell of permanent pavements experimented upon haB been of the greateBt
value. As anticipated it haB beP.njroved that aBphalt pavements will not stand the
wear in the warehouse dilltrict an in those plaetl8 where from the presence of the
8treet-railway track, or from other causes, vehicles must necessarily follow in the
8llme lines. Attention is invited to the illustrations showinl( the wear of the aBphalt­
block pavement in OticiOB Btreet op~te the custom-house. Similar wear haB taken
place at the corner of Tacon and 0 Reilly 8trcets, where, owing to the break in the
continuity of both of these 8treeta, caU8ed by the projection of the governor'8 palace,
the wheels of the vehicles track in a 8pace le8l! than 1 meter in width and the traffic
is very heavy.

Prior to layin~ the pavement on OticiOB Btreet, opposite the custom-house, the
authorities were mformed by the chief engineer that a pavement of this claaa could
not be expected to stand the traffic of this street, and the pavement WaB laid with
thi8 understanding and under the consideration that it would be more economical to
renew the pavement at comparatively short intervals than to have the work of the
custom-house obstructed by the noise of the Btreets.

It is estimated that the life of aBphalt block on these 8treets at the points named
is two years.

Vitrified brick laid in the plaza of San FranciBco h8B proven very aatiafactory to
the department and to the vehicle owners.

Nine makes of brick have been tested in this city up to date, and of these five
have proved to be of the quality beat suited to the conditions here.

The absence of a tire ordinance and the enormOU3 loads placed in the carts make
the wear on a few streets like Oficios extremely heavy. There is no doubt that
nothing except the beat quality of granite or iron will Btand such wear for any pro­
longed period. Iron pavements are ruled out by their coat, and the tim cost of
granite pavement is two or three times that of brick, and it is noisy and in dry
weather very slippery. Under these circumstances brick is more deBIrable, despite
the known wear. A brick pavement can be repaired cheaply and easily. The tire
ordinance, which goes into effect June 30, 1901, should also be a relief.

In this counection attention is called to the fact that this ordinance W8B paI!lled in
February, 1900, to take effect June 30, 1901, and on January 1, 1901, only 270 vehi­
cles of a.ll cllll!8e8 had been made to comply with this new law; and unle8l! steps are
taken to call attention generally to the existence of this ordinance and to imPreBl!
upon the general public that it will be rigidly enforced from the date it goes into
effect practically none of the vehicles in the city will have complied with the ordi­
nance when it does go into effe(·t. From the way in which this ordinance is looked
npon by the vehide-owning public it would seem that they do not expect the law to
be enforced at the time it goes into effeet, or that the time of putting it into effect will
be postponed from time to time.

In the laying of brick, cement joints have not proved advantageous. The pavement
provided with them is noisy and after about eighteen monthll the constant jarring
diBin~tea the mortar of the joint.q. In the Pla.7.a San Francisco the joints were
swept naif full of aand and theu poured full of No.6 coal-tar distillate and aand
immediately thrown over the entire surface. The pitch muBt be heated in a closed
vessel to obtain the proper temperature, and it is essential also that the surface sand
be thrown on at once before the pitch, which is left on top of the bricks, is cool.
With these pitch joints no special expansion joints are needed. The pavement is
rendered much le8I! noisy and the pitch and sand left on the surface protects the edfI'eB
of the bricks until ther are fully set. The use of a pitch joint also allows the openmg
of a street for traffic Within a half hour after aame haB been completed, while the use
of a cement joint requires that the street be kept clOIled three or four days after com­
pletion, in order to permit the cement grout to take a set. The film of pitch left on
top of the pavement after~uting the joints haB a surprising durability. Where aand
l'nou~h haB been applied It is not slippery. No trouble haB been experienced from
the pitch running during the hot weather. The advantages of tUs film in this climate
have proved so great it now seems that it would be economical and advantageous to
renew it when worn out, which experience has shown is in about one year. Experi­
ments aB to this are about to be made. The first cost of mortar joints and of the
pitch joints are practically the aame.

Of the various clliBBeB of foundations experimented with that formed by lowering
the old pavement, aB described on~ 23 of the laBt annual report, h8B proved the
leaBt aatJsfaetory. Apparently it WaB Impossible to make a smooth stable and cushion
over it, owing to the Irregular top surface of the block. The surface of the pavement
now shows unsightly waves, apparently due to an irregular foundation, which will
certainly impair the durability of the blocks forming the surface. The thin founda­
tion laid in Chacon 8treet shows no Bigns of settlement.
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Sheet-8llJ>halt paving laid in June, 1899, by the Barber Asphalt Company has not
proven satisfactory. It is thought, however, that this pavement has not had the proper
test. Owing to the small amount laid it was not thou~htadvisable by the Barber
Asphalt people to prepare their mixture in this city, but It was prepared in New York,
brought here, reheated, and then laid on the streets. The amount of water that has
paseed over it, due to surface drainage, has kept the line of greatest traffic over this
pavement wet a great deal of the time. The known effect of water on asphalt paving
will explain to a great extent the C8UIle of failure in a number of p1aceB in the pave­
ment. The majority of patches put in this pavement since it was laid have been in
the line of greatest flow of the water which has paseed over the pavement. The
asphalt pavements laid by the same company in Santiago de Cuba have proved
entirely satisfactory. The materials for that were prepared and mixed in that city
and the test there confirms the judgment expressed above.

Habana.Electric Railroad Company.-The work to be done by this company is being
rapidlr carried on. Inspectors attached to this department and paid by the Habana
Electnc Railroad Company were placed over this work as it p~. It is the
duty of these inspectors to see that the pavement put in by the Habana Electric Rail­
road Company is laid in accordanee with their permit; that traffic is not unduly
obstructed; that crossings are kept on all work and that the IlEmeral public is inoon­
venienced as little as possible. These inspectors are also charged with seei~ that
all excavations and excavated material are properly disinfected with the diSinfect­
ants required by the department. A great deal of trouble was caused by the unwill­
ingness on the part of the Habana Electric Railroad Company to take into con­
sideration any fact or item which did not enter into the actual requirements of the
work 8Illooked upon from their point of view. In many instances the police were
resorted to and foremen were arrested and taken to the police station and fined,
thereby reachin~ the company indirectly by stopping the work while the foreman
was obtaining hIS release and paying the fine 888e88ed upon him out of his own
pocket. The employees of this company throughout the course of the work have
failed to show a proper forethought and foresight necessary to avoid inoonveniencing
the general pubhc as little as po88ible.

In their pole locations, where pipe poles and trull8e8 have been used, which was
on the narrow streets in the old part of the city, it is thought that the solution of
the pole question, 8Il it applies to Habana, h8ll reached 8Il nearly as poesible an ideal
point as regards other than an underground system. It is regretted that the nec­
essary legislation was not made to permit the poles to be placed against the houses,
thereby avoiding in a measure the disfigurement of the streets and the obstruction
of the narrow sidewalks, according to the original design of this office.

On the streets where the poles were used without trU88eB, they were set, where
po8Ilible, in the curb, when the sidewalk was of sufficient width to admit of same.
In many instances these poles were set outside of the curb, 10 or 12 inches in the
sidewalk from the face of the curb, or in the center of the sidewalk, due to the exist­
ence of sewers running parallel with the center line of the street but under the side­
walk.

Should a modem system of sewerage and paving be put in by the city, all {!Olea
other than those aglUnst the houses should be made to oonfonn to the new conditions.

The engineers in the employ of this department were required to see that the
tracks as laid by the Habana Electric Railroad Company oonformed with the align­
ment and grades as given and approved by this office. All tracks have been laid to
sueh grades and alignment as should be required were the city to pave the streets
with modern pa\'ement and sidewalks. The rapidity with which this work has been
carried on by the Habana Electric Railroad Company has caused an unusual amount
of hard work to fall upon some of the employees of this department, and ~t credit
is due to ASBistant Engineers W. H. James, F. Bonstedt, and R. D. Martin for their
energy and faithfulness in the conduct of this work.

The linear miles of streets to be oceupied by the Habana Electric Railroad Com­
pany amount to approximately 24.18. This work is d8SBified as follows:

Miles.
Streets occupied and completed on December 81, on which tracks 76 per cent of the vehicular

traffic over the"" streets wlll travel 16.02
Streets to be occupied by tracks and remaining to be completed on which 76 per cent of the

vehicular traffic wlll pl1&'l after completion...... ...........•........ ....•.. ..04
Track completed over which there can be no vehIcular tramc. .......•••••.. 3.84
Track to be completed over which there can be no vehIcular tramc............................. L li8

Habana Iltreet u'Q1'k.

The regular work of care and maintenance of streets and roads of the city is divided
into the following classes: Block paving, bridges and masonry, sidewalks and curb-
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iog, and macadamizing, and the following tables show in detail the force employed,
eartH ueed, material used, and work done. Unit coat of the different clllB868 of work
done will be found under recapitulation of work done.

BLOCK PAVING.

0.84
.04

2.40
2.38
1.06

22.49
0.80

17.17
1.90

.81
1.72

61.60

S84.69
11.69

8.38
2.88

6.26

114.17
12.26

668.86
106

28,867
24.6
24.5
1.86
.42

2,006

Average force dally employed:
lIUqleCtors..........................•...............................................•..•••
Sublnspectors •...........................................................................
Foremen .
AllsIstan t foremen .
Masons .
Pavers ...•.............•.................................................................
Carpenters .
Laborers .
Stonecutters .•.......................................................•...................
Blacksmiths •............................................................................
Watchmen .

---
Total average force dally employed ..................................................•

======Average cost of dally force employed .•.................................................
Unit cost per man per day .

===:==
g~ca~tsa::=~=~~~'tt:::::::::::::::::::::::::::::::::::::::::::::::::

---
Total carts, average number used dally .

=======Average cost of daily carts employed....•.............................................•.
Unit cost per cart per day •••••.••...•..................................................•

===
Material UIllld:

Band......•••••••••••••.....•............................................•cublc meters•.
SCreenings ....••.............................................................•...•do.•..

~~~Ar.-~~:::::::::::::::: ::::::::::::::::::::::::::::::::::::::::::::: ::: ::b&rre"I~::
Small stone.•.•...........................................................cublc meters..
Tar .....................................................................•.......barrels•.
LIme •••..........................••.••........•...•...••..•...•.........•.••.••.•.do..•.
Asphalt block....................................................................••....•.

===
8,516

26,006
S4li
42
49
61

BRIIXlEll AND MAlIONBY.

Average force dally employed:
Inspectors. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . • ••• • . •. •• . • •••• . . •• . . . . • • O. 67
Foremen................................................................................. .82
AMl8tant foremen. . . .... . .. .. . . . . . . . . . . . .. .. . . .. . . . . . . . .. . . . . . . . . . . .... . . ..... . . . .. . .. .. .67
M880ns ......•..........................................................................• 1.10
Carpenters.............. .........................•...................... 1.86
Laborers................................ ..................................•.............• 6.82
Watchmen............................................................................... .60---

Total average dally force employed.................................... 10.44
=====

Average cost of dally force employed........................... 117.74
Unit cost per man per day ==11=.6=9

Hired carts, average number used daily ...........................•......•............. 1.29
===

Average cost of carts nsed daily. . . .... .••. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... 83.67
===

886.46
624.40

1,815
211.60

19,461
644
217.60
38

110.60
44

1,048
8,350

4S
S7

Material used:
Lumber ..........•...........................................................feetB. M ..

~~';'t·..:..::::.: : : : : :: :: : : : :::: ::: :.~~~::
Sand....•.................................................................cnblc meters..
Small stone ..............................................................•......... do....

5~f;~~~·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·iiiiii:·:·:·:·:·ii:·:·:·:·i:·:·:·i:·:·:·iiiiii:·:·:·:·:·ii:·:·:L1:~~~~
SCreenings••.••...•..•...................................... : ('ublc meters ..

===
Work done:

Bridge, flooring, and lu"hes repairs .......•...•.........•.....•.......••square meters ..
Ditches constructed.......................•.............................. linear meters..
Ditches cleaned .....................................................•....•.......•do .
Bewer pipe laid.•............................: .. _.............•.•....••••••••.•..•.do .
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"IDII:WAI.KR AND fTRBING.

0.61
.m
.61
.10
.44

This work has consisted entirely of keeping iu repair the t'xisting sidewalks and
curtll!. Old curbing ann flagging has been picked up in plaL'eIl where it Wlill not
needed, and redressed sn,1 i", kept in stock for making repairs throughout the city.
No new curbing or flagging hw< been purchased by the department.

Average force dally employed:
Foremen .
AIlllstaDt foremen ..
'MlUlOns .
Pavers _ .
Laborers _ .

Total average fo"", dally emplo)'ed ..

Dally average coo of force employl'd ..
Unit t'08t per man per day .

Hired carts, average nnmber UllCd dally .

~~f~t~:~r~~I:.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Material used:

Band rublc meters..
cement barrels•.
Liml' do...•
Small stone cublc meters..

Work done: .
Sidewalk relaid square meters.•
Curb reset linear meters..

IUCADA)(lZING.

.65

~.61
~.~

0.fJ6

11..31
J!,29

6.68
4
4

.50

132
166.50

Average force dally employed:
Inspectors ............•.. 2.82
Foremen. . . .. . .. . . . . . . . . .. .. . .. .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. .. . . . . 8. 31
AlIllJrtant foremen....................................................................... 8. 33
Engine drivers........ 3.08
Firemen 3.08
Laborers.......... 1117.20
Watehmen............................................................................... 5.00
carpenter _ :.................... .1'
Pavers .91
Oxmen......... 2.68
MlUlODS. .•.. .•. .11

Total average dally forre (·mpln)' l......... 1'1.66

Dally average eoo of forre l'mpJoyed.............. 1210.66
Unit cOIlt per man per da)'... .. SLlS

~~~~~~~~~~~~~dd~lh:::::::::::::::::::::::::::::::::::::::::::::::::: It.:
Total carts, average number uH<'d dally................ 17.74

Ox rollero, average number used dally.................................................. 0.;
Steam rollers, averagl' number used dlllly............................................... 2.«

~

Average cost of carts used dally.... S4/i.1l6
Unltl'ost percs.rt perday............................................................... tl-5Il

Material used:
Lalll'e Mtone eublc meters.. 3,967
Small Mtone do.... 13,896
Screenings do...• 8,696

Work done:

~~:.::e;:::::::::::::::::::::::::::::::::::::::::::::::::::::::~~:~~:~:1~~:: 1~::.OO
Surfaclng- do.... 14,11'>9

Repairs 1.0 tk streels and changes of gradLs 1IeCl'Il.:ntated by the laying of tracu try 1M
Habana. Ekctric Railway C.ompll1ly.-Cornmencing ill August a spt'Cial monthlyallot­
ment was made to carry on this work, previous to which date it was paid for frolO
the reu:uIar allotments for street repair. Sellsmte account of work done and cost
thereoT has been kept only since October, anl the foUowinK tables af data only cover
the period from October 1 to December 31, 1900.

- Consl8ts of surfacing with earth and slom, excavated by street railway company, and was".oo on
the 1_ important streets npon whkh there I. a light tramc.
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The work WlIB divided into c1a.sses the Bame lIB the regular street work and the
amount, done is included in the recapitulation of the work done, and consists of
restoring streets to their fanner condition, and in some instances in placing streets
which were in poor repair in good general condition and bringing the grade of the
streets up to the new grade established for the railroad work.

BI.ocK PAVING.
Average force employed daily:

Inspector ..
Foremen .
AB!d8tAnt foremen .
MlUlOns .
Stonecutters ..
Pavers ..
Blacksmith .
lAborers .
Carpenters ..

Total average force emplo)'ffi dail)' ..

Average cost of da1J)' force employed .
Unit COBt per man per day ..

~N:~::~B~'::~",:~~~~~~~I:.::::::::::::::::::::::::::::::::::::::::::::::::::
Total carts, a vefage number used dally .

Average cost of carls used dally .
Unit cost per cart per day ..

Matertsl used'

=3~·.·.·:.·:.~·.·:.·:::.·.·:.·.· : :::: : ::: : ~~~.I~.~~~::
Work done: Block paving repaired square metprs..

J(ACADA)(IZING.

0.17
2.16
2.19
1.()8
.83

30.83
.16

Sl.64
.16

68.22

1101.67
11.~

5.81
1.47

7.28

121.17
12.79

178.90
251.75
160.26

Average force ('mployed dally:
Foremen '" .. . . . . .. . . . . .. . .. . .. . . . . . . . . .. . . . . . . 1.70
A88lstant foremtm 1.83
Englnedrlvers............................................................................ 1.16
Firemen . .. .. . .. . .. .. .. . .. . . .. . . .. .. .. . .. . .. . . .. .. . .. . . .. . .. .. 1.16
lAborers...................... 27.88
Watchmen .67

Total &\'erage force daily cmplo)'ed 34.60

SM.G?
11.65

City cans, aversge number used daily -0:67
Water carts, average number IIsed dally........... 1.09
Hired carts, average number used dally....... 8.81

Total.................................................................................... 5.07

Average cost of carts daily emplo)'ed. ......... ... .. .. .. . . .. .. .. .. ... . .. .. . .. .. .. . . .. . . ... 814.34
Unit cost of cart per da)·.................................................................. 12.88

Material Il.""d:

wogi?;;:::::::::::::::::::::::::::::'::::::::':'::':'::':::::::::::::::::::::~~~~~ :~:~F:: I,~
~l':t"~~~:=~~.:::::::::::::::::::::::::::::::::::::::::::::::::::::::~~~.~~~~:: ~:~.47

Jib80S repair shops.-These shops arc locatPrl within the inc108ure known lIB .. Los
FOIlOB," a description of which is given on page 29 of the last annual report.

While the shops are directly under the supervisioll of the street department, they
are m~intained for the repair of all property.of the ellitineer department, with the
exceptIon of the subdepartment of street cleamng and parks, and the several branches
of the municipal government.
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Detailed Rtnl~1Mrlt of dislribution of cost of WQTk done at F0808 fcn' Irix fTW'fIIhs ending
lJernnber 91, 1900.

I -W---I-st~tl Renova-[ II
AdmlnJ&. i ater cleaning I tlon oC Forti ca· Aynnta-
tratlon. I Btree18. and an" build tlon mlento

Hewer. park's. Ings.' I survey. .
--- ------------

CarrIages. . . .. S237. 85 I 1467. 94 1420. 14 . $83. 29 S97. 36 1187.27
Wagons 68.80 62.56
Call1l ""'''''' 288.99 .

~~~:::.:.U:::·,:tl: ::.::::~~
Drawingtablesmade.......... 57.57 853.•7 187.37 .
FIle C&8Cll made 230.66 277.95 ..

=~.~~.~~.I~~~~.':.:::::::::::::::::::: ~:: "'269:02' :::::::::: :::::::::: 40:00· ··8:93
Machine........... 194.92 10.52 81.46
Signs painted 20.91 .
sewer grates 832.88 '1" .. '" ..

Total.................... 288.60 2,863.88 1,761.55 37.37 ~I 137.36 710.80

Fire. 'I Charities QPolice. Sanitary. and uarter-
hospitals. JJllLIIter.

-1----

~~:::::::::::::::::::::::::::~~~:~: :::::::::::::::::~~:~~::::::~:~~: ::::::::::::
iffJf;l€:~::i~:~~~~~~~~ :::::i~i ;;;;~~~;I:::::~~~: ;;;;;;~~~~; ~~~~~~~~~~~~
Boac reel...................... 254.22 .

~~~ ~'lf:~ :::::::::::::::::: :::::::::::: ~::'? :::::::::::: :::::::::::: ::::::::::::
Meat wagons ..
Wheelbarrows .
HameBll ..

~~~ta~~-:i'e~~~:::::::::::::::::::::: :::::::::::: :::::::::::: :::::::::::: ::::::::::::

~~:~~I:I~:I~:::::::::::::::::::::::: :::::::::::: :::::::::::: :::::::::::: :::::~~:
Machine ..
Slgnspe.lnted 40.00 ..
8ewer grates ..

Total.. .. .. . .. .. .. 1,018.88 MS. 02 639.931 136. S4 83.03

Total.

11,680.02
666.81
288.99
494.38
lI39.16
190.87
67.00

254.22
4.lI7

488.69
84.01
26.74
H.1lO

448.41
618.60
193.86
83.08

561.81
286.90
60.91

832.88

7,606.56

1
1.811
6.20
.69

9.12
.36

1
1.88
2.17
.80

When work is desired by any of the subdepartments request is made direct to
the superintendent of the street department, and when desired by any of the
branches of the municipal government the request is made to the chief engineer of
the city.

The permit system is in use and careful account is kept of all material and labor
UBed upon each piece of work, and statement is rendered when the work is completed
of the exact COBt thereof.

The following tables show the force employed, cost per day, and division and CD
of work perfornled for different departmentB durinK the six months:

Average fon'c employed dally: .
Superintendent .
Clerk .

rC~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
~~~tl~~er:::::::::::::::::::::: :::::::::::::::::::: ::::::::::::::::::::::::::::::::::::
PaInter .
Laborer .......•.............................................................................•
Watchman .

Total average Coree emplo)'ed 2S. 96

AveraRe cost of Coree employed dally 152.86
Unit 008t per man per day.. 12.1ll
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Regill Rlrrrl reJlllirR.

145

RegIa is a separate municipality situated on the opposite side of the bay from
Habana.

The work of repairing and maintaining the streets of RegIa was placed under the
department in the latter part of September.

All of the improved streets in RegIa are macadam, and as a mle are in miserable
condition. Marti, the main street of the town, has been renewed or repaired
throughout its entire len~h.

The stone used in Rellra is obtained from a quarry on the edge of the town and is
of a fair quality, and although not as good as Vento stone is of sufficient hardness to
withstand the traffic p88sing over it. Two thousand three hundred and forty-five
cubic meters of stone have been guarried and placed on the streets at a cost of 96
cents a cubic meter; the low cost 18 due to the favorable location of the quarry and
the short haul necessary. '

The following tables show the force employed, material UBerl, and work done:

Average force employed dally:
Foremen ....•..............•.•...••....•........•...........•........................... _.
A8IIIstant foremen ..........•.................•.. _ _ .
Laboren .....•. _ _ _ _ .
Drillen __ _ _.. _ _ _.
As8IlItant drillera ~. _ _. _ _ _ _. __
Watchman ........•...................... _ _ _

~::~~~~.'.: '.::'.:::'.:::-..... ::::::::'.::'.::::::::::::::::::::::::::::::::::::::::::::::::
Tow.! average dally force employed ..........•...... _ _ _.. _ .

Average cost of dally force employed ••...................................... _ .
Unit COllt per man per day __ _ .

Hired carta, average number UlIed dally......•........................................ _.,
Water cal18, average number UlIed dally .

Total carta, average number UlIed dally .
Steam roller, average number dally _. _ .

~~T[~t;=;~~r'd'::~ ~~I~.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Material UlIed:

~:t:~:: ~~~I~ ::::::.:::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::
SCreenIngB, cubic metera _ .

Work done:

~I=~=~V;:li,~~e~~.::::::::: ::::: :::::: ::::::::::::::::::::: :::::::::::::::

RliICAPITULATION.

0.8/j
.83

20.96
1.67
1.67
.87
.85
.85

28.56

124.88
~.87

4.84
.79

5.63
1.66

115.96
12.83

30
1,545

101

7,902
115

Table 8howing the entire work accomplished by the street department during the period from
July 1 to Ikcember 91, 1900, togetlin' with Btatement of unit cost of each cliuB of work.

Dallp,:-verage force employed:

v~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~ ~ ~~~ ~~ ~: ~~ ~ ~~: ~: ~:: ~ ~~:::::::::~::::::::
Total average force employcd .

Average COllt of force employed .
Unit C08t per man per day .

Hired cam, average number UlIed dally .
City carts, average number UBed dally.................... . .. ..
Water cartB, average number UBed dally _ .

Total •.....•.........................................................................

51.60
10.44

.65
141.66

204.35

$l1l3.67
$1.54

18.62lI
4.25
2.98

25.856

Ox rollel'8, average number UlIed dally. _.. _ _. _..... 0.66
S1Alam roJlera, average number used dally.......... 2.«

Dally average cost of carts employed _....................................... !6.~.08
Unit cost per cart per day _ _ _............ $2.02
Average OOIlt of running steam roJlen per day _ _ _. _. _ _. 19.84
Average cost of rollinB per IQoare meter ...•... _ _ _ _. ~. 02
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Av('rage CORt of running steam roller fmm Jul)" 1,1900, to De<'ember 31,1000, per hour:
CoaL .......................................................................•..............
Oil .
Water ..................................................................•..................
Repairs .
Firemen . .

~t:£~:~f~~·roiier.:::: :::::::::: ::::: ::::::::::::::::::: :::: :::: :::::::: ::::: ::::::::::
Total. ...........................................................................••.•

10.33
.O'J
.01
.23
.14
.26
.26

1.23

Hmnlte paving, relalelln pia,'" ..square IIl,,!ers.. S,Iil6
Granite block Pll\-illg, rL'plli~ do.. _. 4O,0K'.!
Brick, new do.... 345

~~I~l:f'~:i;~~::::::::::::::::::::::::~~:::: t~
Asphalt block,repalrs do.... 51

~r~~: cie.o.ii~d·::::::::::::::::: jlii~.ai 'ni~t~;';'::1 I, m,46
Be I I 'd d I 211 .•00'werp pe al 0 ..

Sidewalks relaid square meters.. 13'2 1

Curb reset lInealmeters .. , 156.5
1

Macad&m renewal square mete..... 64,780

~~~:~.~~::: ::::::: :::::: :::::::: ::~~:::: ~:~I~' OOi
i

Total material ullCd:
Large stone eublc meters.. 5,015
Small .tone do 19,484.50
8creenlngM do..... 4,464.!lO
Sand..•.....................................................................•......do..... 865.28
cement....................... . bal7els.. 246
Lumber ................................................................•......kctB. M.. 19,401
Nalls .•....................................................•... · PDund... 644
BrlckJI, commou 3,350
Tar.. •. . .. . . . . . . . . . . . .. . bal7el.. . 13.50
LIme do..... 89

~~~ftl~.x:k,;::::::::::::::::::::::::::::::::::::::.":.::::::::::::::::::::: ~~~~~:. ~~~~:: ~:::
Pavingbrlck 23,857

Tot.lI.lu'ork dmu'.

I ('"",t. I Coot
QuanUt)".:----'I----,------ per

Labor. Material.I Tow.l. i:::::,r;
~i'--I-
2~· 4200: 12,390.88

1
10.68

,~,. 2'J,846.64
1

.57
1,069.88

1

' 1,787.10. 6.18
42.10 59. 64 1.42

158.80 188. 65 S. &~
53. SOl 66.81 1.31

1,495.15 I, 9!\4. 52 3,479.87 4.16
144.65 , 144.65 '.11
659. !!OJ 164.20

1

' I'H.oo' 4. 00
37.28, 21'. n 66.00 .50
38.00 4.25 42.30'.27

22, 8M. ~9 ~1,164. 711 44,000.40 .68
34,698. 28 36,6,">6.40

1

71,354.68 . :Ii>
1~436~J __1_,436_._0:---,2 ,_06

-The pipe WlCd In thl. work was not purchlL'lCd during the .Ix month., it being .tock remaining on
hand from previous period. The cost thereof Is, however, indicated In statement of cost.

• Cost per Uneal meter.

VENTO STONE PLANT,

[Mr. A. K Cal'!!well. ,ul,d.tant engineer, In charge.]'

Further efforts have been made to improve the quality of stone UBed in macadam
work and to de<'reaae its cost. The cost of stone from this quarry delivered in the
streets during the month of January, 1901, WIIS $2.20 per cubic mewr. The cost of
stone from other sources, but not of equal quality, WIIS $2.01 per cubic meter.
There can be no doubt that the establishment of this quarry hIlS de<~reaaed the coat
of stone from private qlliUTies.

The COMt of the Vento stone has been enhanced by the railway freight charges and
by the irregularity of the deposit of the hard stone; also by the fact that eight hours
is a day's work for employees of the engineer department, but private parties work
the same elass of labor at the same pay ten or twelve hours. It is possible that later,
when there is sure competition between private quarries and a certainty of the pos­
sibility of securing private stone in ample quantities, it may be advisable to discon­
tinue operatioIlB at this quarry lIS long lIS the price of macadam stone remain.'l
reasonable.

Efforts are made from time to time to obtain a quantity of fiI'Bt-class macadam trap
rock from the States at a reasonable cost. In November an order WIIS given for 1,000
toIlB of trap rock from New York, to be delivered f, 0, b. wharf HaOOna for $2.95
per net ton. For some reason the finn to whom the order WIIS given (at their own
figures, they being the lowest bidder) refused to fill it.

Now the old paving stones taken up by the HaOOna Electric Railroad Company
from the portion of the streets originally paved by them have become available, and
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they will be broken into macadam sizes and delivered at $2 per cubic meter, thereby
givmg a good supply uf the best quality of trap, rock macadam, with which it is pro­
posed to make the permanent roadway of the Vedado road and of the Calzada de la
Infanta.

When the remainder of the old stone pavements of the city are removed, there will
be an abundant supply of good macadam stone for the streets whi('h are to be paved
or repaved with that claas of pavement. It is probable that when this stone becomes
available it will be more economical to move the Vento crusher to Bahana, in order
to use it in crushing this stone.

The accompanying table, showing the distribution of the different costs entering
into the total cost of macadam stone from this plant, delivered in the streets of
Hahana, is included herewith. This data is eelf-explanatory, with the exception
probably of the increase of cost of stone for the month of September over that of the
preceding month. This was due to the fact that the greater part of the stone from
Vento during the month was used in renewing Calzada Jesus del Monte on account
of the street-railway work, thereby causing an extremely long haul from the cars to
the point needed; also to the increaee of the amount expended on the permanent
plant during that month.

Detail CQ8t of Vento stone.

Month.

I
permanentl Operating "I a~~ea:~_1 Superin· ITotal c""t

plant. an~~." fl'Ctln(l' tendence.! ope~{ions.
• I quartell!. I

Outllut,
cubic

metem.

July .
AuguJ!t. .
September ...••..............
October .
November .
December.•.•.••.............

8885.72118,126.891 135.00 1818.67 14,861.28
181. 29 8,616.71 SO. 00 887.00 4,174.00
468. 75

1

3,299, SS 40.00 887.00 4,140.08
~M ~~~ mm ~OO ~~28
879.67 3,216.69 87.86 827.00 8,960.22
104.16 8,640. 2D 79.71 827.00 4, OD1.12

I

2,073.04
3,297.81
2,668.40
8,460.07
2,928.811
8,916.«

Month.

Coet per eu·
bie meter
loaded on

cars at
crusher.

Rent of
quarry.

Total cost Total cost
Freight on cartage per cubic per cubic

stone to ~~~:~.r~}0 meter aftpr DJ~;:~e­
Bahana. Bahana. loading the streets

on C&nJ. of Bahana.

July..•.•...........•.........
A 1lgUllt. .
&>ptcmber .....•....••.......
October .
November .
December .

12.10
1.28
1.65
1.42
1.85
1.08

S4liO I SI, 282. 67 SI, 5Sl. 65 , SUi6 18. M
450 I I, SOl. 10 2, M2. 87 1.48 2.74
4DO 1,660.76 2,463.86 1. 71 8.28
450 I 1,860.90 2,048.08 1.28 2.68

~ 1__1_,_64_9_.20_" I,_6_76_._7S--'- I._Tl-'- 2._62..."" 2,188.89 _ 2,106.67 1.19 2. 22

The cost of inspecting Vento stone is $0.06 per cubic meter. The cost of inspect­
ing contract stone IS $0.11 per cubic meter.

The effect of this plant on the market price of stone and the 88vin~ effected and
to be effected by the erection thereof, will, hy the time the new paving system of
Babana is installed, have paid all costs entering into the cost and maintenance of the
plant.

Cuban labor only is employed at this place, with the exception of the engineer in
charge, and the timekeeper. Every item of expense is carefully watched by Mr.
Carswell and his every effort is concentrated in the attempt to reduce the cost of
stone to the city.

A~i~';,{~rce employed and cost per day ~~::.~::aD::::::::::::::::::::::::::::::::: 10::
l'.:.:istantenglneer Sl.OO Carmen.................................... .26
Clerk............... 1.00 Track man .17
Blacksmith............................ .DO Watchmen 1.42

i'::~::%'i~er::::.:::::::: :::::::::::: :~ ~~~e~~.: :::::::::: ::::: ::::::::::::: ::: 76::
Telegraph operator. . . . .. . . .. . . . .. . . . DO
Foremen......... 2. S9 Total average force daily employed. 87.~

=n~~.:::::::: :::::::::::::::: ::::: :~ Average cost of daily force employed ..... 110.74
DrIllers.......................... ...... 2.01 Unit cost per man per day................ 1.26

The cost of oJ?6rating and all other expenses incidental to the operation of the
plant have been mcIuded in the cost per square meter of work done on the streets of
Bahana.
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46

131

46.1l8

77
111
M

65
lL'l

8
22
22

619
442
118

10
26
43

17.80
13.6G
2.80

10.66
11.97
1.00

20

114.81
2.50

Survqt for the establiJIhment of lliTui. grades.-Attention is invited to report on this
matter m last annual report on page 28.

This work is now under the charge of Mr. E. W. Ritchie, ft88istant engineer, with
Mr. George LeGuem as chief draftBman.

On July 1 there were six parties in the field engaged in the field work necetl8al'y
for these mapll. At present there is one small party in the field used to pick up
doubtful points in the notes of the previous work. Nmety-five per cent of the field
work has been completed, and all that is neee-ry for a modem system of pave­
ments has been practically done with the exception of plotting a J.l?rtion of the
notes. Sixty-five per cent of the field work has been plotted. A detailed statement.
of the work under this heading is given.

Average force dally employed:
EngIneers .
DraftBmen .
Transltmen ..
Chainmen .
Rodmen .
Computer .
M_nger ..

Total average force daily employed .•.......................•............................

Average cost of force daily employed .
~~~~rrr man per day .

Survey of Btreetll and Government property kllometers..
Lines rerun do .
=~~'meteri'long'Ci_'i~,iXXl:"""'" do.•.•
Tr1angulatlon-

10 illations occupied primary.
17 illation. observed primary.
20 illations occupied IIeCOndary.
20 illations observed aecondary.

O1!Ice work:
Traverse map" 1:1.000-

Plotted do ..
Traced do...•

~==~g::l~~i;l·:::::::::::::::::::::::::::::::::::::::::::::::::::::::~~::::
~~:~;r;.~Nedado do ..

a.0:c~eei:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~::
S~~~~I:200'piotted:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~::::
Map" for car Ilnllll, 1:200 plotted and traced kilometers..
~~¥~~~f~,~1:6.000 do .

Computation of areaa for propoeed paving and sewerlng of Habana.
Computation of aurveys, 75 per cent of work done.
Vandyke and blue prlntll. 2,844.

Level. talten:
Field work-

Streetll run do .
Office work- .

Prollles plotted .' do .•.•

DEPARTMENT OF STREET CLEANING AND PARKS.

[Mr. A. C. Harper. &lllliBtant engineer. ouperlutendent.]

Since the last annual report made by this department, no ruaterial change has been
made in the general organization. The subdepartments remain the same, except that
the subdepartment of surveys has been abolished. .

A nnmfier of special projects have formed a part of the work of this department
during the period covered by this report, some of which have been completed. A
statement of the conditions necessitating these improvements, together with a full
report of work done and cost of same, appear in the body of this report under
Beparate headings.

ORGANIZATION OF THE DEPARTIlENT.

This department is divided into the following subdepartments, under which head­
ings reports are made: Street cleaning, street sprinkling, c.ollection of refUBe, disposal
of refuBe, care andpreBervation of {larks, special BervIce, department stable No.2,
department stable No.8, street-cleanmg repair shopll.
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The work of street cleaning is superintended by three general insJlE:CtOI'll, MetlIlI'Il.
C. Aguirre, M. Saumell, and F. Steinbuch} two on day and one on mght duty.

The work of collection andd~ 01 refuse is under the charge of Mr. J. W.
Paine, 8U~tendent, and to his good management the reduction in the cost of
collection 18 largely due.

The work of care and ~reeervationof }l&rks is under the charge of Mr. J. W. Pierce,
l188istant engineer, supenntendent, to whose able and earnest &IlIlistance are due the
most of the improvements made in the parks during the period covered by this
report, and the satisfactory conduct of the engineering features of the work generally,
of the department of street cleaning and parks.

The subdepartment of special service is under the charge of Mr. C. Echarte, super­
intendent, to whom the department is indebted for the discipline of the watchmen
and guard senice and the efficient manner in which he has discharged the many
and trying duties of his position.

The work of transportation is in charge of Mr. E. C. Harri~nl superintendent.
It comprises dflpartment stables NOB. 2 and 3, and street spnnklmg. There is no
branch of the work in the department of street cleaning and parks which has 80
many annoying details, and Mr. Harrington deserves a great deal of credit for the
manner in which he has dealt with them.

On October 15,1900, Mr. T. Warren Allen reported for duty as a generall188istant
enlPneer. On November 12 he was forced to &!I8ume entire charge of the department,
oWIng to the illne88, with yellow fever, of the superintendent. The masterly man­
ner in which he &!I8umed and di8Cha~ the manifold duties of a department of the
size and character of this, on such short notice, mark him as a man of exceptional
ability. His subsequent able and untiring &88i8tance in the work generally, and
especIally where engineering skill has been required, have been of great value to
the deplll'tment.

8reet cleaning.-This branch of the work has become 80 well systematized that the
same amount of work is now being done at leBll cost than formerly, although the
average of wages paid daily to each employee is higher, due to the fact that most of
the men have been with the department on a gradually increasing scale of wages for
time service more than a year.

Where the traffic is heavy, about one-third of the area cleaned in the city districts
(an average of 588,857 square metel'll) is cleaned twice daily.

No change has been made in the division of the streets with reference to districts
during the period covered by this report, the sameobeing shown on plate accompany­
inR report for fiscal year ending June 30, 1900.

The area of streets cleaned in the city and suburban districts is shown by the fol­
lowing tables:

City dl.strict!l: Square meters.

I~~!:i::··:::ii::::::::::::·:.i:::··:::··:i·::::::ii::ii::::.::::.:::: ~I
~,::ew.~~~~.~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~:~

Total .••••.••...••..••.••••..••••••••••.••••••••••••••••••••••••••••.•.•.•..•..•...•...•. 1,221,660

Suburban districts.-Under this head are included the following: Jesus del Monte,
Cerro, Nedado, Ceiba, Puentes Grandes, Arroyo Apolo, and Arroyo Naranjo.

In the last annual report the last four were reported upon under the heading
"neighboring villages." They are now included in "suburban districts," as the unit
coBt8 in all are practically the same.

Square metelll.

~1i~;~~;~t:~~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~: ~ ~ ~: ~ ~ ~ ~ ~ ~ ::~ ~ ~~ ~~~
Total•••••••••• , •••••• •• . . •• . . •• . • . . . • . •• . . •••• . • . •• . . • . •• . • . . •• . ••••. . . • . • . . . . . •• . . . •••••• 6012, 209

Cua Blanca: Unpaved ..•...•......••.....•.•..••••..•...•.•..•..••.•••••••.••..••.•...•.••.• ,. SO,I86
=

RegIa:

gg~l~~vemeni:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::l~:=
Total. ••......•.•...••.•.••••••.•••.••.•.••....•..• , . •. . ••. •••• . •• •• ••• . ••• . •• ••• . •. . . . . ••. 779, 666
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.The organization of the department of Htreet cleaning, by month~, for the six
months ending Dt><'pmbl'r :11, 1\100, i~ as followH:

Average
number

Water pel'llOns
boys. employed

at':. dal;'own y
months.

S6 493
87 481

43 449
41 441
42 458
42 449

40
1

461

I
Subln· IForemen SWeeJ>-

specto",. . cra.
Inspect­

ors.Months.

I '
superln'l .i tendent. Olftce.

, ,
______, i

1900 1--,----------
Julv............... 1 a 3 12 49 4R9
Au8'ust ill 3 :; 11 I' 51 S73

'I 'General i7lllpCction. I

September 1 3 ! a 9 II 1 4S ss.~
October.. .. .. .. . .. 3 3 , Ii 1 10 I 48 332
November ". 3 31 4 ' 10 . 4~ ~81 I
December••.•••••. ' 3 3 4 ! 10 I 46 I .,..

Average .... --2-.3-
1

---3---5
1
---10-

1

---48-1--3:-53-1.----1
----

This shows a decrease of 51 in the rotal average number of daily employees from
that shown for the prt'ceding twelve months.

The following collllOlidated table shows the amonnt and eost of street c-leaninF: in
city districts 1, 2, 3, and 4, suburban districts 5, 6, and i; Casa Blanca, 8, and
RegIa, 9:

Dtstrlct&

'\ Force cmplored. C()/\t per 1.000 square meteIB.

Cleaned ~~um~r Ave;..ge - - -- I - - --m- T ._.
dally. ofsweep- eJeaocd Sweep- Cart.; Super- 0 ce 0 ......

I
ers em- per da,' ers. ling. . Intend· ex-
ployed. per man. ' I ence. pel1lle8.

C1-tY-d-Il<t-rl-C-ls-1.-2-'8-,a-n-d-4-.-.-,,]-·'1-:-~-0-.4-1·-7'1'--2-14- Sq'~';:'!I'$O'I:- ~.025· ~.066 $0.002 10.219

Suburban dIotrlcls5, 6, and 7. 595.182\ 112 5,734.217 .041 .073 .003 ,.3:l4
RegIa 107,271 17 6,310 .1095'1 .018 .081 .0015 .16
Ca8Il Blanca 30, 186 10 3,018 I .358 .02 .097.006 .47

The cost of street cleaning in Casa Blanca haa been very materially reduced during
the past six months, but is still in excess of the cost in other distriets, and is caused
by the poor construction of the rown and the absence of graded streets.

The high rate of cost per 1,000 square meters in ditltricts Nos. 5, 6, and i is due ro
the fact that the work IS ecattered over a large area, thereby increasing the cost of
inspection. .

Street cleaning by dwriels.

Force employed.

Number IAversge
of "weep- cleaned
ers em- per da)'
ployed. per man.

Cleaned
dally.Distrlct No.

Cost per 1,000 "'tuarc m~ters. I

sweep--I car:- Super· I ;mce ITotal.
intend- ex·

ers. lng. ence. Ipen8ell.
I

1~.7Ileter•. ---ISq."Id~, ... -_· --- ---1- - ---
1............................ 397,196 70 5,674 llO.21 llO.08 $0.084 $0.002 11),3'26
2............................ 493,528 61 8,090.14 .026.062 .000l .23
3 664,977 46 12,28'l .09 .O'l .0416 .0015 .163
4... 355,716 37 9,614 .12 .00ll.05 .002 .193
5 , 124,654 26 4,986.23 .05 .077 .008 .36
6...... 291,900 63 5,508.21 .04 07 .003 .328
7 -..... 178,628 34 5.254.22 .04 .076 .003 I .839
8............................ 30,186 10 3,018 .848 .02 .097'.006 .47
9............................ 107,271 17 6,310 .1095 .018 .081 .0015 .16

The average coat of street cleaning per 1,000 square meters for the six months
ending December 31, 1900, is shown by the following table:
Sweeping ".' _ 10. 18
Carting .02

t~.:~~~~"~:::::::::::::::::::::::::::::: ::::::::: ::::::::::::: ::: :::: :::: ::::::: ::.:::::::: .~
Total per 1,000 square meters ~



REPORT OF MILITARY GOVERNOR OF CUBA. 151

The total number of cart loads of street sweepin~, and the equivalent number of
tons, removed from the different districts for the SIX months ending December 31,
1900, are shown by the following table:

Clly dilltrictll_ •••••...•••.... _ .. _ __ _ _ _ .
SUb\lfl..n .. _ _. . _ _ _ _ .
Regia •••••••••••••.••••••.•••.•. • _. . . __ •...... _....••... __ •. _..•.•.•
Calla Blanca............•............ _. __ . . _. _.. _. _.. _ __ .

Cllrl
100<1•.

16,«0
10,371

621
439

Tom.

8,830
5,776

46li
m

3
18
18
62
11

I~~mge·pej.·m~iit·Ji:::::: ::::::::::::::::::::::::::::::::::::::::::::::::::::i .~~~ I 2~~~

&red 8pMnkling.-This department of the work of keepin~ the streets of the dty in
a sanitary condition has been greatly improved, and its utility materially increased
during the six months ending December 31,1900.

Three new sprinkler wagons of 750 gallons capacity each, of the Austin-Western
type, delivered early in July, 1900, have been added to the service, making a total of
16 now in use. Two electrozone tanks of 200 gallons capacity each have heen con·
structed and mounted on old rart trucks for use in distributing electrozone in small
quantities to parts of the city where its use is necessary for purp0ae8 of disinfection.
These carts have relieved the electrozone sprinklers of most of the work of distribu­
tion, thus materially increasing the facilities of the srrinkling service.

All of the macadam streets of the city and the prmcipal ones of the suburbs are
sprinkled with water daily. Where there is need of it on account of heavy traffic, they
are sprinkled two, three, or four times, as the occasion requires, except when rain
makes it unneceB8&ry.

AIl the streets of the old part of the city lying east of and including Cuba street
are sprinkled once daily with eledrozone.

An average of about 79 animals are used in this subdepartment daily. The force
employed, cost of labor and work done, are shown in accompanying tables.

Street sprinkling with water:
Force employed, daily average, July 1 to December 31, 1900-

Inspectors __ .
Drivers ..•................ _ __ _. _.. _ .
Assistant drivers _ .
Animals ...•..•.........................................
Wagons ...........••......................•.....•..•.•.

Area of street sprinkled-
Daily average ....•................... __ .. square meters.. 933,900

Amo~~or:fr:~~~~k.l~:":'"-"" -., - do 29,217,000

Daily average square meters.. 1, 115,231
Total per month do 83,4,')6,955

Gallons of water used daily. . . . . . . . . . . . .. . . . .. . .. .. . . .. . . . . . . 138,013

Average cost per 1,000 square meters .
Daily average cost .

Street sprinkling with electrozone:
Force employed-

Inspectors __ . _.. _ __ _. _ .
Drivers _.. __ . _ _ .
Assistant drivers _. _.. _. _ __ .
Animals ....•...........................................
Wagons ~ .

Streets sprinkled:
Daily average square meters..
Total per month do .
Daily average, number gallons electrozone......•.........

Average cost per 1,000 square mete!"'_. _ .
Daily average cost. •.••.•...•............................

$0.117
$114.6!l

1.4
5
4

11
3

160,777
5,604,087

10, 700

$0.14
$22.51
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Men em~loYed and work done in distributing electrozone:

Dai bri~~~~ ~.~~.~~ ~~.~.~~ 3
ABPistant drivem •..•.....•..•..•••..•••.••...••.••....••••••• 3
Animala .•••••..•...•.•••••••••••••.•.•.•..•••.......•..••••• 6
Wagons •..•.......•...•...•..•..•••••••••••••..•..••.••••.•• 2

Daily average number gallons distributed .••....••.••.••.•••.•••.•• 3,500
Daily average cost per 1,000 gallons................................ $2.27

Collection oj reju&e.-There has been no material change in the organization of this
subdepartment. The expenses have been materially reduced by taking off some of
the extra men on the carts who were doing the loading, and giving to the drivers
the work both of loading and driving as far as potlllible. It has been found neceesary,
however, in the heaviest collection district to have men at the field who are not
888igned to one cart alone, but load for two or more. The efficiency was increased
by substituting 55 cubic feet cart bodies for the old 33 cubic feet ones and by the
gradual weeding out of small mules and replacing them with heavier and stronger
ones. The average cost of collection per ton has been reduced from $2.16 to $1.41.

.Again, continuous service has developed a sort of esprit de corps amo~ the men.
They take an interel!t in their work, ana vie with each other in efficient performance.
It is thought probable that any further reduction in number of men or mules will
be detrimental and that with the coming of unfavorable weather it may be nece8ll8ry
to augment the preeent force of both men and mules.

Ave"''''e I AnimAls. Total..... Tons num·
number I I col· ber Coolt Total COlrtof men Carta. lee ted tons per per

per Hol'8ef!. Mules. Oxen. ToW. daily. col. ton. month.
month. looted.

-------1----
July................ 314 --1-51~1~~~ 355.9 9,635 $1·1l21~5'666..:
August. 'J!17 15 llU 10 144 '¥7 3.'>8.3 9,646 1. 57 15,179.59
September......... 300 13 117 9 139 91 380.8 10, 40511. 45 15,15UiO
October............ 218 8 I 105 4 117 Il2 861. 4 9,808 1. 43

1

14, 031. 96
November 216 6 I 98 I 2 106 83 848.6 11,060 1.25 11,843.60
December. . . . . . . 230 8 i 94 i 8 105 82 876.4 10,268 1. 15 12,015.94

Avemge ..... ~lO'8TlO9.5r6.Sl26.6"89.6363.56r9,'8WllU1l~

DiBiT!,fected home8.-The cost of removin~ material from infected hoU8eB included
in preceding table is shown by months, 88 follows:
September ............................................................•......................... 1249.00
October................................................................. 258.50
November 284.00
Dooember. .. . .. .. .. . .. . . .. ...•.. . .••. ...•. .••. . ..••..•...••. ..•• ..••. . .. •. .. . .. . 285.78

Total 1177.28

Disposal of refiw.-The headquartem of this subdepartment are located at Tall&­
piedra, at the foot of Factoria street, and no material change in organization was
made during the period from July 1 to December 31, 1900. The work is done
entirely by hired labor, and includes the disposal of all refuse from the city of
Habana, with the exception of Vedado (district No.5) .

.Repair8 to department tug Deulofeu.-This tug is used by the subdepartment of dis­
posal of refuse for the towing of the scows to sea and back, and for other neceBI!8I'Y
work of this department. Extensh'e repairs to this boat having become necessary,
bids were called for.

The project for the repair work, as a~proved August 10 and November 8, 1900,
was for overhauliflg, cleaning, and repairing boHem, engines, and all machinery;
refitting and To". jjusting unserviceable parts with new material, and making changes
in the machinery that will increase the utility; readjusting and alignin~shaft; replace
ing a number of hull plates; overhauling and rer.lacing parts of the mterior of the
tug, the deck and rail; putting in new gong and Jingle bella, and speaking tubes for
communication between the engine room, pilot house, and after deck, and painting
the tug throughout. .

The following bids were received:
KraJewskl·PC88.Dt Company, Habana $13,750
George M. Newhal1 Ehgineering Company, Habanll, the boat to be delivered at the com·

~~~;;=E~~~~~~:;;Jack;'(inviiie,' Fi~'-, 'b06t' to· be 'deiiverM'tO 'ilie'oom~ 9, S75
pany at Habana and to be returned to Habana at the expense of the bidder........ .•.•.••• 10,146
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The bid of the Menill-8tevens Engineering Company, being for the Bhortest period
and also the lowest, considering the expell86 of delivering the tug on the Delaware
and returning her to Habana, the contract was awarded to this company. The con­
tract was signed and approved September 15, and the boat left Bahana September 17,
reached Jacksonville from quarantine September 25 and work was beaun immedi­
ately. No money was paid on the contract until fully 75 per cent of tile work had
been completed. The only payment was made in December, and was for the sum of
$4,263.07.

All work on this project contracted for was completed on the 27th day of .Decem­
ber, 1900, and the boat sailed for Habana on January 1, 1901, having been detained
by unfavorable weather, and arrived at Habana on January 4.

Wreck of BCOW.-During .the overhauling of the de~ent tug, a hired tug was
U8ed, an arrangement which has not been wholl, Batisfactory. On the afternoon of
November 12,1900, while coming in from a trip to Bell, during heavy weather, a
towing line parted, one BCOW was washed ashore and five laborers were drowned.
The bottom of the BCOW was considerably damaged. Plate herewith shows the BCOW
upon the rocks where she was beached on the ocean front about three-quarters of a
mile east from Morro. This scow was jackoo up and on the morning of .December
4, 1900, was hauled off the beach. A few days later it was hauled and placed upon
a marine railway, and repbirs, estimated to takeabout tendays beaun. These repairs
were done under written proposal and written acceptance. Whife thus handicapped
by the temporary10lIlof the BCOW, stormyweatherBetin, and it became neceB8IU'Y to lUre
scows for a few days, upon which to store the refuBe which could not be Bent to sea
immediately.

This accident also demonstrated the necessity of an addition of two more BCOWB to
the plant. These scows can be built by the department of street cleaning and parks.
In this connection it may be well to state that the pay roll of men employed in
nnloadin~ these scows at sea is a.(>proximately $16,000 a year. Hence, in caBe of the
construction of additional SCOWIl It is recommended that they be of a type which will
render unneceesary the employment of such a large force of men.

To render disease germs mnocuous both at the grounds and on board the scows, a
thorough system of disinfection is carried on by this subdepartment. For the pur­
poee ofthis disinfection, electrozone, slaked lime, chloride of lime, and crude petro­
leum are used.

GTemation.-eremation is employed to a limited extent for the purpose of disposing
of all dead animals and infecte<i material. '£he cousumption of coal was ~nded
on June 25, 1899. Since the use of coal at the crematory was stopped all kinds of
wood collected from the streets and material from disinfected hoU8e8 have been used
as fuel, thereby greatly decreasing the cost of cremation, as shown by the tables.
Character of refolle:

House &Ild IItreet refuse tona.. 54,2M

~~h:I~~~.~~.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~:::: ~;~
Bewerdlrt do.... 1,668
C1nde1'll•••••••••...•••...•..•.••••••••••••..••••.••••.••••••••••••••••••••••••.•..•..do.... 1,148

Total do.... fIT,222
Average per mont.b do 11,203.6

Met.bod of dl8p<a1: ---

=v~~·_::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~.S~~~:: ~~
F1lling In yard do.... 1.8

Co6t~=:.;ea:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :::~.rrl~~:: ~:~
l"IlJ1ng In yard ••..•.•...•••....•••.••.•.....•. _ " do. . . . .107

The increaBe in the cost of di8poBa1 of refuse was caused by the neceeeity of hiring
a tug for towinK the scows to sea during the withdmwal of the department tug
DeukJfeu from Bervice for repail'!!, and in the meantime it was necessary to hire a tug
for towing the scows to sea, a full statement concerning which will be found else­
where in this report.

care and preBm!Ution ofparu.-There has been no material change in the methode
or personnel in this department since July 1, 1900. The force employed and the cost
of maintenance of the parke have been slightly reduced, thus makin~ a larger pro­
portion of allotments available for permanent improvements; these Improvements
being made with the view of changing the existing parks from mere place!l for
the cultivation of flowers, etc., to breathing spaces, which are 80 neceesary to Ii
thickly Bettled city such as Babana.

CUBA 1900-voL II, PT 4-11
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In Colon Park the improved section has been maintained in excellent condition,
and one quarter of the southeast cuarton of the park has been regraded and gJ'888

p~~W work of improvement has been carried on in India Park, where one-half
of tht. park has been Bodded IUld walks built.

There has been started, and about two-thirds completed, the improvement of four
smallllQuare8 of public land in the Cerro, in front of Ban Salvador Church. This
park is built to improve these unsightly pieces of public land.

A complete remodeling of La Punta Park is about 85 per cent com~leted; the
work was made necessary by the building of the sea yrall at La Punta. It 1B designed
to make an appropriate end for the Prado, the Main central promenade and double
drive bei~ carried northerly to the water front. Arrangements have also been
made so that the drives and walks will connect with any development made to the
wi'lltward along the sea front.

The average force employed in the care and preeervation of parks, including such
improvements as are made from time to time, is shown in the following table:
Avemge daily force employed for parkll BIx months ending December 81,1900:

Superintendent........................................................................... 1
Messenger 1
Tratlll1tm..n 1
Dmftmnan 1
Rodmen 3
Chief g..rdener . . .. . . . . . .. .. . . . . . .. . . . . .. .. . . . . . . . .. . .. . . .. 1
G..rdene"'................................................................................. 7
Florist 1
Inspectors. . . . . . . . . . . . . . . . .. .. . . . . . .. .•. .. . . . . . . . . . 3
Foremen.................................................................................. 8
Laborers 46
Cart drivers.... . . . . . . . . .. . . . . .•..•. •. .. . . . . .. . . .. . . .. . . • 3
MB080Il8.. .. . .. . . . . . . . . . . . . .. .. . •.. .. . . . .. .. .. .. . . .. .. . . . ...• .6
PsInters .8
Boys, sweepers. . . . . . . . . . .. .. ...•.•. •.... . .. . ...•. .. .. . . . . . . .. 16
Timekeepers.............................................................................. 1
Carpenters. ... . ... . .. . . . . . . . . . . . .. . .... .. ...•. . .. . .. . . .. . ... .. . .... . .. . .. . ... . . ... .•.. .•.. .1

Totsl d&11y ..verage force employed.................................................... 87

Do.Ily ..vemge cost of force employed.............. 1122. 60
Do.Ily ..vemge number of carts for BIx months........................ 8.06

Average amount of work done monthly during the BIx months ending December 81, 1900: ---

E=1i ~::E~~i5~::::::::::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::: g:~5

fi~Erit~~l~~~ ~~~ ~~ ~ ~ ~~ ~ ~~~ ~ ~~~~ ~ ~ ~~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~ 1m
Trees planted............................................................................. 1«
Trees tr&nspl..nted " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181

!!~~~~~i:~:~~:~:::.:::::::::::::::::: :::::::::::::::::::::::::::::::::::::::::::: l~:~
Tons street sweepings received and used................................................. 480

~~:~~~~r~ ..~gd~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~
TOIl8 sod received anel med SO
Galloll8 of electrozone received and used 8,500

Spedd Bervice.-This branch of the service consists of a well-o~ body of
guards and watchmen, whose duty it is to watch and guard all municipal property
over which the department of street cleaning and parks, engineer department of the
city of Habana, has control.

From and including September, 1000, the force was reduced eo materially that the
expense of the department was decreased $550 monthly, and this change was effected
without lessening the efficiency of the service.

All the members of this o~!zationare uniformed and 81lpplied with storm coats
to protect them from inclement weather. The day is divided into three watches of
eight hours each. Inspectors are required to make reports overy hour during the
day and night by telephone to the central office, IUld to make a written report of all
movements and the guards visited, as well as all happenings of interest, to this
department once daily.

The telephone service for communication between points where guards are sta­
tioned has been materially improved.

Special investigation work and all translations for the department of street clean­
ing and parks are made by this branch of the service.

The forC'e employed and average cost per month for the six months ending Decem­
hPJ' :n, 1900, are shown in the following tables:
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Superlntend- Clerks. Inspectolll. Subln8pectolll. Foremen.ents.

Montha. Amount Amount Amount Amount AmountNum-
paid ~r

Num- paid per Num·
paid ~r

Num-
paid ~r

Num-
paid ~rber. man. ber. month. ber. man. ber. man. ber. man.-----------------------

1900.
July ._ ..
August .. _ .
Beplember __ ._
October .
November .
December .

1 S125.00
1 126.00
1 126.00
1 126.00
1 126.00
1 126.00

100.00
90.00
90.00
90.00
90.00
90.00

8 1225.00
8 226.00
8 226.00
8 226.00
3 226.00
8 226.00

8 1180.00
a 186.00
8 186.00
8 186.00
8 174.17
8 168.84

8 1160.00
8 160.00
8 171>.00
8 171>.00
8 171).00
8 175.00

__A_V_e_rag_e_'_'-,-_I__1_25_.00_'---__1-'--_90_.00--.:1__3-'~--3-178.75--8-~

Total amount paid per month and number of emplayees.

--Amount INumber
01 em-

paid. ployees.
---------------------------1------
July.. ..•........................................................................... f/7O.00 11
Angnst............................................................................. 775.00 11
Beplember • . . . . . . .. .. . . .. . .. .. . . . .. . . . . . .. .. . .. .. . .. .. . .. . .• .. . .. .. 800.00 11
October. .• .. .. .. . . . . .. . .. .. . .. .. .. . . .. .. 800.00 11
November......................................................................... 789.17 11
December.... . .. . .. . . .. . .. .. .. .. .. . .. .. .. .. .. . • .. . .. • . • • . •••. •• . .. • ••• . 778.84 11

Grand total _ "'4,7i2.611--tiii

Guards and watchmen.

Parb. Street cleaning.
I

Total.

I V;,'Month•. =1 ~.
Cost. Be ee, Cost. ser ce Cost.watch· watch:

men. men.

I
1900.

July_._ ............................. 1, 30'21 11,907.67 1,077 $1,424.68 2,879 .,882.26
August••........................... 1,802 1,918.68 1,184 1,686.02 2,486 8,504.70
September ......................... 1,061 . 1,553.48 1,196 1,667.74 2,267 8,121. 22
October ............................

1,
097

1
1,680.14 1,264 1,668.51 2,361 8,248.65

November ......................... 1,060 1,681.97 1,28\/ 1,640.07 2,289 8,172.04
December......•................... 1,086 1,686.45 1,229 1,624.07 2,814 8,204.52

TotaL ....................... j 6, 897
1

10,072.89 7,189 9,505.99 14,086 19,578.38

Wages range 88 follows, per month:

~l.rrk~.~.~~~.~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 11~
~=~~tO;';"::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ::::: ::::::::::::::::::: S7~ ~::
Foremen 60 to 56
Guards . .. . .. . .. .. .. .. .. .. . . . . .. .. .. . .. . .. .. . . . .. . .. .. • .. .. . .. . .. . . .. .. . . . .. 40 to 45
Watchmen 86to4O

HTABLB NO.2.

This stable, situated at No. 128 Figuras street, covers an entire block an area of
5,638.15 ~uare meters. The buildings form a hollow square, with a f~ room apart
and withm the inclosure. Separate stalls are provided for 300 animals, and the
entire p'lace is kept scrupulously clean, electrozone being used daily in all parts of
the budding where animals are kept. At this stable are maintained the animals and
carta used by this department for the collection and disposal of refuse, and for the
street, sewer and water, and sanitary departments.

At the belrinning of this period a number of the animalB were infected with glan­
ders, moat 01 which have died. The auspects are all isolated, 80 as to prevent any
further spread of the disease.
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Of the 275 animals on hand on 11)<1 31st day of December, 1900, only 14 were unfit
for service, these being temporarily disabled br slight injuries.

The following table shows the number of ammals on hand and the cost of main­
tenance, by months, for the period July 1 to December 31, 1900:

118.1 Oxcn.
Average Ave'U:ft' I Total

Total. dally month)· monthly
C08t. COIIt. I cost.

------

19 '}J;7 10.768 123.80 16,356.56
'r1 276 .607 20.?/1 1>,622.47
14 268 . 7IK 2l!.'}J; 6, 1l9.40
8\! 289 .77 23.88 6,903.70

40 '}J; 281 .789 23.70 6,669.40
41 25 2S4 .806 :U.96 7,089.92

143
};~ 4.5441

139.97 ~. 741.44
2( .757 23.33 6,4.56.1lO

20 22S
20 229
20 229
21 2S6
19 2
18 2

lUI I, (00
20 234

Hol'lll!8. lIIullIIonth.

1900.
July .
AugWlt •••.............................
September...........................•.
Octolollr .
November.................•.........•.
December ••............••.••...•.•....

Total ..........................•.
A vel'llge .....................••..

• 'IfJ89Total '" , ..•

The items which make up the daily cost of maintenance per animal are sho'lln by
the following table:
Superintendence IO.OO86 Work In ham_ .hop.................•. 1O.0IRl
Repal", tovehlclee...................... .0404 Watchmen .06786
Tools, Implements, and materlala...... .0D07 Care of animal...... .15617
Forage. ••• . .. .. . . . . • . •.. .• . .. .. .. • .. . . . . . S256
Stable Improvements....... ...•.• .02338
Blacl<m11th work. . •• .• •• . . •• •• •. • • .. • .0190

The difference in cost of maintenance shown in this report and that in the last
annual report is largely due to the fact that formerly many employees really ('harge­
able to the stable were charged to the different subdepartments of the department of
street cleaning and parks, and in addition to this, cost of shoeing animals, repairing
harne8ll, and buildings, etc., has been added to the cost of maintenance, in addition
to which has been added the expense of a more thorough and careful superintendence,
which was made nece8ll6l"y on account of the rearrangement of the work of collection
of refuse.

Condemnation and Bale of animals.-Eighteen oxen 12 mules, and 1 horse, making a
total of 31 animals, housed at this stable, were condemned by the inspector-general
aud sold under the direction of the property clerk, engineer department, city of
Habana, on December 22, 1900, for the sum of $1,065.

The pr0ceed8 derived from the sale of these animals were turned into the treasury
of the lBland.

STABLE No.3.

This stable is located on Colon street between Monserrate and Zwueta streets. It
covers an area of 2,022 square meters, which is paved with granite, concrete, and
macadam. A complete detJCription of this stable, with all its conveniences, is given
in the last annual report.

The same caU8eB for the increase in cost of maintenance of animals during the period
apply as to stable No.2.

Of the total number of 175 animals on hand in this stable on the 31st day of Decem­
ber, 1900, none were unfit for service. General health and conditition of these
animals excellent.

The following table shows the number of animals on hand and the cost of main­
tenance, by months, for the period July 1, 1900, to December 31, 1900:

lIIonth.

1900.
July••••................•••......••......
August..................•.•.•...•.•.•..
September •.........••....•...•••......
October •..••.••......••..••••.......•..
November .
December•••••••..•••••.••.•..••.......

Tota1. .
Average.......••............•.•..

Average Average Total
HonICS. lIIules. Total. dally monthly monthly

cost. C08t. cost.
---------

38 103 141 10. 7ft 126.02 13,5'r1.80
?/1 110 147 .72 22.M 3,319.17
87 117 11K .81 :U.S6 8,751.00
37 119 156 .827 25.62 3,997.14
39 120 159 .ll22 24.58 8,920.91
39 125 164 .824 25.li6 4,192.75

om 694 921
4.

763
1

147.67 22, 709.'r1
37.8 115.6 153.5 .794 :U.61 3,784.87
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The following table shows the items which make up the daily cost of mainte­
nance per animal:
SUperintendence •••••.......•........... 10. 06111 Work In ham_shop 10.0292

~=.~~~~~:::::::::.:::::::::::: := ~~~~'(i'\bOrY:::::::::::::::::: :~~
Tools, implemenlB, And mAteriAls. . . . . . . .0444
Stable Im:provementa..... .0168li Total __ __ .711S8
B1acklImItIl work........................ .0324

llm'AIR SHOPS.

Theee shope are located near the foot of Revillagigedo street and along the south·
erly side of the westerly half of the hospital militar. They were formerly located
at the comer of Trocadero and Zulueta streets, but were moved to their preeent loca­
tion in order to secure Bufficientroom to do the work quickly and moree<'onomically.

The average monthly pay roll for th~period was about $2,000, and the average
monthly expenditure of material about $500. The average number of men per day
employed during this period was about 27.4.

This work consists principally of repairs to carts employed in tho subdepartment
of collection of refuse, and of sprinklers employed in the subdepartment of street
sprinkling.

Early in this period it was determined to build a number of cart bodies of 55 cubic
feet capacity each, and put them on the running gear of old broken-down cart bodies;
this was carried out and resulted not only in increased efficiency in the Bubdepart­
ment of collection of refuse, where most of the carts were used, but reduced the J?Cr
cart rate of repairs very materially. Two ox-cart bodies of 90 cubic feet cap8Clty
were constructed and are now in use removing department stable refUBe.

The nature of the repair work on the collection-of-refUBe carts varies weatly. It
includes the making of new shafts, refilling wheels and shrinking tires, repairmg or
rebuilding the bodies, welding of broken axles, making tail gllteB and hooks, and
many minor repairs too numerous to mention. The more expensive repairs are upon
the older cart bodies, which will in time be replaced by new ones.

In addition to work of this sort is construction and repair of the bodies of sprink­
ling wagons and the repair of runnin~ gear and valves, carriage repair, plumbing and
tinsmith work, repairs to office furnIture, and general office repaIr work, etc. It is
hoped that it may be poasihle to add some machinery and a power plant, thereby
increasing the capabilitIes of the shope.

Repairs to carts include the construction of thirty-five 55-foot and two 9O-foot bodies,
made with extra heavy hard-wood sills mortised for braces, and every weak pointof
the body is reinforced by heavy iron braces. These bodies were constructed to replace
old and useless ones and made possible the material reduction in carts that is shown
in the collection of refUBe. Average cost, including new shafts, $45.

Repairs to sprinklers include the construction of three 75O-gallon tanks and setting
up three new 75O-gallon Austin sprinklers, and of four electrozone wagons of 600 gal­
lons capacity each for the llewer department, and two 2OO-gallon tanks for the subde­
partment of street sprinkling.

About 4 per cent of the entire labor was consumed in making the transfer of shope
from the old site to the preeent one, making the necessary changes to buildings, and
the adjustment of mechanical appliancefl; 5 per cent was consumed in miscellaneous
repairs shown in table, and Ii per cent in changes in the arrangement of office at
Tacon 3, including the construction of a number of shelves, file C88e1!, and small
tables.

Daily average force employed and cost, shown 1fy montM, for period ending 1J«ember S1,
1900.

Months.
n~~f C<aof
employees lAbor, dally

dally. Average.

1111.00
M.06
61.888
72.6'lli
110.669
47.77

110, 9l!lI. 46

IllOO. •
luly............................................................................ 22.6
AlJgUBt...... 18.87
september.. . . . . . .. . . . . .. . . . .. . . .. . . . . . .. . .. .. . . .. .. . . . . . .. . . . . . . . . .. . . .. 23.73
OCtober..... . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . .. . . .. . . . . . . . . . . . . . . . .. . . . . 34.78
November Z1.6
December '" .. . .. . . .. .. . . . . . . . . . . .. . . . . . . . . . .. . . . . .. . . . . .. . . 24. 9

I---~===
Tot&! COlIt of labor for period, Including superintendence 1
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Repair work done during the AX months ending December /11, 1900.

Total number of repairs to carts.••.••...•••........................................................ 8M
Total number of repairs to IlJlrlnllllng wagons.•........•••..................................•....•. 247
Total number of repairs to IIght Wagollll.•..•••••..........••.......•........ , 106
Total number of repairs to lawn mowers........................................................... 23
Total number of electrozone wagons (bOO gallons) repaired ....• 4
Total number of eleetrozone carts (250 gallons) repaired ......•...............•...............•... 2

i~~l ~~::~~: :~~I~=reP&ii-ed': :::::::::::::::::::::::::::: ::::: :::::::::::::::::: ::::: ~
Total number of wheelbarrows repaired 128

i~~l ~~t~~~ =~u~c:~·::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :
Total number of park benchee repaired and ]lBinted 67

f~~~~$~~!£f~~e~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::a
~~~:~1=:h!rn!~~!:~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: Ii
~~iZf~~~~~~::~~~~:::::::::::::::::::::::::::::::::::::::: :::::::::::::::::::: J

8PJIlCIAL WORKS.

Theee projects were prepared by the chief engineer of the department, and are
state works, although carried on by the forces of the chief engineer, city of Habana.

RESTORING LA FUERZA.

This old Spanish fortress is situated between the palace of the lieutenant-governor
and the post-office building, fronting the Plaza de Armas, on one side of the pubic
square, on which al80 faces the palace of the governor-general.

The work in progress around .. La Fuerza," named on a French map published in
1762 "Le Vieux Chateau," is designed primarily to remove certain of the more
modern structures which had been built around it for barrack purpoaes, 80 as to
restore at least one angle of the ancient moat as far as practicable, and to give a bet­
ter view of the ancient work from the street.

The following extracts from various writers give a portion of the history of this
interesting relic of the past.

[Translation.]

WHAT WE WERE AND WHAT WE ARE, OR OLD AND NEW HABANA.

[By J~ Marla de la Torre. PubllBhed In 1807.1

FORTIFICATIONS-LA FUERZA.

La Fnerza WIl8 the first fortress built In Hahana. DurIng the sacking and burning of the city
by plrateR In 1Ii88 It was destro)'ed but was afterwards rebuilt. The construction of this fortress
was orillinally begun by Fernando de Solo, then governor of the Island. The engineer, Capt. Mateo
Aceltuno, was the first mayor of Habana.

Although not entirely IlnlBhed, a royal decree was Issued In Iii« requiring war ships coming Into
port to Mlute the place and recognize It as a fortl1lcatlon. It was named La Fnerza. because all forti·
ficatlons were 80 called, and after other forts were built this one was called .. Fnerza Vleja" (old
fort).

In the middle of the last century It was surrounded by a moat, In which an armor room was built,
but the ditch was afterwards filled up. Governor and Captaln-General Juan de Tejeda resided at La
Fuerza In 1589. From 1718, at which time It was occupied by Governor G~rloGU&80\ It conUnned
to be UIled &8 a palace by his successors, until the command of Conde de R1cla, who lIvea In the house
at prCllCnt occupied by the naval commandants.

Governor Francisco Clljlgal, who was In command of the Island from 1747 to 1780, made manybeautl­
fUIlnterior Improvem/\nt8, built the rampart and also the upper and lower apartments running along
the flOuth side for use of the ~avalry and Infantry. The round tower, In whlcb a bell was suspended.
was used to announce the hours, and during the day to repeat the s\gn&ls from Morro by the use 01
flags.

HISTORY OF CUBA.

[By Urrutia. PUblllfled In 17111.1

Aceituno constructed the fortress La Fnerza. The first stone was placed by the seashore at the end
of the channel and at the mouth of the villa, opposite Cabafia, to command the entrance and detect
Inooming vessels (Which the direction of the entrance channel allows) and keep them under fire.
Besides being constructed with four bastions, one In each angle, It Is solidly built, though not very
thick. Its height was from 24 to 2li yards, and the terr&plenes were built over subterr&neous arches,
surrounded by a wide ditch, washed by the sea.

The name" Royal Fort" was Iliven to the place. It was the 1Irat fortress constructed on tht> Island,
and thc second In the Indies. The only fort preceding It was the one In 8Ilnto Domingo.
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HISTORY OF THE PROVINCE OF NUEVA ESPA&A.

[By Arrete. Published In 1761. Book 1, page 28.1
This fuerza Is built on the wllllt boundary of the bay, facing the hl1l8 otCabaflas, on the city front,

oppoll1te the mouth of the port, which Is entirely commanded. It Is a quadrilateral fortrese of
moolum B1ze, with four b&8tlons, one In each of lis angles. Although somewhat lIIIlall, It Is very
strong, Its wall being double and Its terr&plenes built on arches. The walls are 24 to 25 yards high,
and the fort Is surrounded by a ditch, where an armor room was built lately in one of the prominent
angles. The entrance to the port, as well as the Plaza de Armas, can be distinctly seen from the
fortret!ll. In one angle there Is a tower with bells to sound the hour by day and night, and from the
towers also, by the use of flags, slanals from the Morro are repeated.

In 1718, General G11880 moved there as governor of the Island, the 8&me as Maestro de Campo, D.
Juan de Tejeda, had done before. The fortress continued to be used as a palace or reB1dence by his
sUCCC8l!Ors. All these governors have Improved the place according to the needs of their families,
especially Mariscal de Campo, D. Francisco Cajlgan, who added to It a portion as a receiving parlor
on the caballero which faces the &ea, adorned the Interior by coat of arms and medals of plaster and
luxurious sculpture, and the exterior by a round balcony. This latter governor constrncted the
present path and the upper and lower south compartments for the cavalry and Infantry troops.

OF THE CALLE MENOR DE INDIAS.

[By Juan Dlas. Chapter 38.1
The position of the alcalde or commandant of this fortress was for some time annexed to that of

captaln-general and governor of the Island. It Is specified In a royal decree, dated at EI Pardo,
November 21, 1590. of which I shall speak later, but I am sure that, besides Captain Aceltuno, Diego
FernAndez de Quinones, sergeant de Arxilelles, and after thls Francisco Dlaz l'imlenta, D. Antonio
Manuel de Aguila y Roxas, and his son, Captain Juan Caballero, of the Order of S&ntl&ll"o, native of
this city, who was the last mayor of this fortrCllll, held the B&me position before It was assigned to the
governor.

The fortress Wl1ll undoubtedly the commencement of the fortillcation of Babana, the benellt of
wnlch was afterwards felt by the city, as In the years lli43-44, when Juan de AgnIla was KOV­
ernor of the Island, four war vessels and one French Potache, of which Roberto Baal was commander,
disembarked some men at the point where Cl1lItilla La Punta now slands, but were repulsed with the
1088 of many lives by the lire opened on them from the artillery at the fort. The enemy. suJferlng
greatly by thls unexpected reB!stance, were panlc-tltrlcken and retired.

The project, contemplating the clearing out of the moat around the southeast bas­
tion of La Fuerza and the removal of the building as far as the outside barrack of
La Fuerza, also the removal of the iron fence and wall between La Fuerza incloeure
and the street, and parking the incloeure, was approved September 8,1900. Work
was begun immediately and until November 28, 1900, consisted almost entirely of
earth excavation from within the moat. From this time until December 6 the work
was confined to wall demolition; from December 6 to December 21, earth excava­
tion and wall demolition were carried on simultaneously and the wall demolition
was completed. A little earth excavation was done during the remainder of the
period, mostly to uncover the old moat wall to enable the rebuilding of it to begin.
The iron fence in front was also taken down and part of the wall on which it stood
removed.

On December 27 this work of rebuilding the moat wall was started and was in
progreBB on December 31, 1900. The work is done by hired labor, and on Decem­
31 was about 40 per cent completed.

There remains to be done the completion of the wall, the diBp08ll.1 of four cannons
and carriages, BOrne additional earth excavation, the parking of the whole area, the
reerection of the iron fence BCroBB the bottom of the moat, the construction of a
driveway for carts alongside the present post-office building', putting up some screens
to be covered with vines, the restoration of the drawbridge to its origInal condition,
and repairing the BOuth face of the southeast bastion.

'.rhe accompanying photographs show the condition of the grounds and buildings
before any work was done and show the state of affairs about the last of December,
1900.

Force employed, cost of labor and materiaia, and work done are shown by the fol­
lowing tables:

COI!T OF LABOR .urn MATERIALS.

Total nnmber of worlt.lIur days during the period .
Dally average force employed .

Dally average C08t of force employed .
Dally average cost of material .

Total .

66
17.12

821.500
2.67

24.266

~~:l ~::t ~~ =rI~~~th:t4i:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 1,~: ~
'l'otal. . . •• . • . . . • . . • . . . . • . . •. •.. .. • . •• . • . . . . . . . • •• •• . • .• • . . . . •• . . . . . . • . ••. .... . . •. • . . . . . . . 1, Slill. 3ll
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'WOBK. DONL

Total number cubic mete1'llexcavated.... ....•..................... .........•........•......... 1,437
Total number cubic mete1'll of mater1&! removed............................................... 2, 200
Total number cubic mete1'll of wall tom down.................................................. 366
Total number cubic mete1'lllif wall built. ••••••... .. .•. . . . ... . . . .. ... . ... .. .•.•.. . . . . . . . . . . .... . 9f

EXTENDING SEWKR AT NORTH END OJ' TAOON B'I'BBET.

The project for this work, approved by the military governor November 2, 1900,
i~ for extending the sewer at the north end of Taoon street farther into the bay and
buildit"lJ!' a riprap retaining wall acl'Oll8 the angle formed by the sea wall at this point
and filhng between the riprapping and present wall by material excavated at La
Fuerza.

A box sewer W88 constructed of 3-inch yellow-pine lumber, 32 feet long, 4 feet
high, and 6 feet wide, and placed at the point indicated. The nprap wall and about
2f>O cubic meters of fillin/!' have ~n placed.

This sewer formerly emptied through the wall into an angle, where there was a
constant eddy, caused by the l.'1ll'1'ent, and all floating material emptied into the bay
by this sewer remained at this outlet. The place W88 a constant menace to public
health, and for this reason it W88 necel!ll8ry to carry the sewage into the bay to a
point where the refuse would be carried away by the current!!.

The daily average force employed and total amount of work done on Taoon sewer
from November 6 to December 31, 1900, is shown by the following table:
Dally average force employed. ..••. .•.... . .....•..•.• . .... .. .. . . . . . ..••. . . .... . . . . . . . . .. .. . .. .. . 6.6
Dally average coet of force employed .....•...................................................... 18.863
Total number of toD8 filling placed. ...•• . . ... ... . . . . . . . . .. . . . . .. . . .. . . .. . .... . . ..... . .. . ... .. .. . 250

Total C08t of labor to dAte •...••................•....................•...•.......................1'95.110
Materiala for box ••••••."......................................................................... IiO. 00

1>46.80
IMPROVING OORTINA DB VALDB8.

This small park, which is located between the monastery attached to the cathedral
at the foot of Empedrado and Chacon street!! and the sea wall along the harbor front,
W88 in a very dilaJ?idated condition, and the improvement!! made have converted it
into a very attractive evening resort. Work W88 begun August 29 and completed
December 31, 1900.

The project as approved by the military governor September 5, 1900, was for
removing stone and debris from the space between the north end of the Cortina de
Valdll8and the Maestranza building; restoring wallllr fountaiU8, and inclined planes;
mounting nine of the eleven guns on carriageB, placmg a curbing around the base of
each gun, and 80dding the incloeed space, parking the interior, and paving petween
it and the Maestranza. 1

The cost of labor and materials are shown in the following tables:
Dally average force employed ............................•...................... ",............ 9.33
Dally average COIlt of force employed.................... t26.67

±~:l := ~~ ~~rW'::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: t::::~
Total. .••• •. •. •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . . . . . . . . . . •. . • . . . . . . . . . • . . . . . •• . . . . . . . . . . .. 3, <1M. 61

WOBK DONI:.

±~:l ~~~l:~:::::::~:~~ ~=~ied':::::::::::::::::::::::::::::::::::::::::::::::::::::::
Total number square meters grr.ded .........................................................•.
Total number square metel'll gnLIlII planted .....•...........................•.•................
Total number linear metel'll curbing pla.ced .•.................................................
Total number guns mounted complete ...••.................................................•.

CONIfl'RUCTING SEA WALL AT LA PUNTA.

lliO
196
466
700
467
11

Under the Spanish law the land w88hed by the waves of the sea at the highest
tides and during storms is the property of the State. Landward from this shore
property another strip 6 meters wide, denominated a .. service zone," is a180 reserved
for public U8el!. Right!! of occupancy for these lands were i\T8Dted only by royal
orders, and generally only temporary right!! were granted. Under the operation of
these laws the sea front of Habana h88 been unbuilt on, excepting for fortifications
and for temporary bath hoU8el!, leaving a bare !!pace extending from La Punta, in the
rear of San Lazaro street, to the tenninU8 of San Lazaro, and thence west to the
Almendares. This space has been encroached on from time to time, with or with­
out authority, but in general it h88 a width which~ from 50 meters to 100
meters, excepting at the inlets near the Reina battery.



E T£ SIO OF T"'CON STREET EWER. 90 SEWER IN PL...CE. NOVEMBER I. 1900.

EXTENSION OF T"'CON STREET SEWER. FILLING IN PL...CE. J ...NU...RY, 1901.

d vGoogle



•

CORTINA DE VALDES, LOOKING NORTH, APRIl., 1900•

CORTINA DE VALDES. LOOKING NORTH, JANUARY, 1901.
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•

CORTINA DE VAl-DES. FOUNTAIN AT NORTH END. AUGUST, 1900.

CORTINA DE VALDES. FOUNTAIN AT NORTH END, JANUARY, 1901.
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CORTINA DE V"LDES. RAMP AT SOUTH END, AUGUST, 900.

CORTINA DE VALDES. RAMP AT SOUTH END, DECEMBER, 1900•
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LA PUNTA, FROM MORRO, MARCH, 1899.

LA PUNTA, FROM MORRO, JANUARY, 1901.
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..

LA PUNTA, APRIL. 1900•

SE'" W"'LL "'T L'" PUNT.... EXC...V...TING, SEPTEMBER, 190().
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SEA W"'LL "'T LA PUNT.... COPING MOSTLY CO>.lPLETEO, OCTOBER. 1900.

SE'" WALL "'T LA PUNTA. W"'LL COMPLETED, GR ... DING FINISHED, DECEMBER, 1900.
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SEA WALL AT LA PUNTA, SHOWING CONSTRUCTION OF TOE.

r·------ --- --

SEA WALL AT LA PUNTA.. EFFECT OF TOE ON WAVE ACTION.
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SURF ON SHORE WEST OF LA PUNTA.

SURF AT LA PUNTA.
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It has 10nK bren the desire of those in authority in Habana to utilize this Ilpllce for
a parkway and road, and about 18i5 Colonel de Albear, a distinguished enlrineer
officer of the S~ish army, serving in Habana, formed a project for this work. For
BOme reason hIS plans were never approved, and at the time of the American occu­
pation the space Wall used as a dump, Wall only partially drained, and was generally
JD an UnsanItary condition. At an early date thereafter it was cleaned and partly
filled, as ;\Jroper materials became available and during the summer of 1900 an
appropriation was made, under a project m;Je by the park department, under the
directIOn of the chief engineer of the division, to hegin the work by constructin~a
sea wall with a concrete promenade from La Punta to the west side of the Prado, and
for the protection of the space thus improved as a park.

Colonel de Albear's plans were not followed, ~ince these were made when the old
fort of La Punta was still useful for defensive purposes, and for that and other rea­
BOns, under more modem conditions, it was found that they could be improved upon.

At the Punta the wall ends in a broad flight of concrete Btepe, which give access
to the rock beach, makes a good breakwater, and, what is mOBt important, makes it
unnecessary to join the modern curved wall directly to the severe lines of the ancient
masonry of the fort. To prevent too much splashing of water over the wall during
heavy weather, and to diminish the force of the blow of a wave ~nst the wall, it
is located about 30 feet back from the hi~h water line, and an mclined toe, with
stones projecting above its surface, \l>aB bUIlt along the outer face. This arrangement,
in the storms which have occurred since the wall was built, has been found to fulfill
its object.

The project for this work was approved by the military governor Au/otUst 11, 1900,
and embraced the construction of a sea wall 112 meters in length, extending from the
northwest bastion of La Punta battery to the sewer emptying into the <:rulf at the
north end of the Prado, and the construction of a concrete pavement 8 meters wide
along its entire length.

The work was begun on the 20th of August, 1900, and the entire project, except a
81nall amount of street grading, was completed on the 31st of December, 1900.

Prior to the commencement of the filling which led to the parking of the space
between the street-railroad track and the present sea wall at the north end of the
Prado the entire area was flooded by sea water during heavy northerly or north­
easterly storms. A sewer em1;'tied into the northeliBt comer of the space, and a con­
siderable portion of the area Immediately above hi~h-water mark was covered with
trash and refuse of various kinds, the whole presenting a very unsightly appearance.

The effect of wave action on the north face of this filling was closely watched, and
from these observations it was decided that it could be maintained with a surface
elevation of about 3 meters above mean low water and the protection of a wall in
front, the top of which should be about 4 meters above mean low water. Although
there has not been what might be considered a severe northerly storm since the
wall was finished, observations of the two worst storms that have taken place war­
rant the belief that it will prevent any serious dam8jle to the improvement and should
be continued to the westward on about the Bame lines as rapidly as filling for back­
ing can be obtained.

No piece of public improvement in this city has met with such universal apprecia­
tion and approval. In addition to the evidence of this shown by the number of
persons frequenting the place daily, hundreds of verbal testimonials from prominent
and interested persons have been received.

• DIIIICBIPTION OF THE WORK AND II!CTHOD8 EIIFLOYED.

The toe was constructed first, in blockR 10 feet long; the stepe were then brought
up to the height of the top of the toe, an ele\'ation of 2 meters above mean low
water. This preliminary wall, extendin~ the full length of the proPOBed improve­
ment, gave protection against wave action during the construction of the more impor­
tant features. The wall proJ?Cr was built in sections ranging in length from 10 to 15
meters, with vertical dovetaJied joints.

The Bteps were constructed at the rate of one per day, BO as to give ample time and
opportumty to properly pre~re, by puddling and tampinll, the -gravel and Band
foundation. In the lower fhght of stepe it was not deemed neceBBary to use iron
beams, as the space betwet'en the lower layer of concrete and that formmg the steps
was BO 81nall that a water-settled or puddled and tamped foundation was con­
sidered sufficient. The landinK between the two flights 01 Btepe is BO formed and
constructed that its settlement will not interfere in any way with the Btepe either

_ above or below it.
The upper fli~htof Btepe is strengthened by the t1Be of five bars, 8O-pound steel rail­

road rails, restmg upon the vertical walls upon which the Btepe are founded and
embedded into the lower face of the concrete composing the Btepe. The natural rock
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BUrface upon which the wall is founded, which is of the rough and~ charac­
ter usually found on the shores in this latitude (where cal~U8limestonee:dstB),
would, under ordinary circulIllltances, have been considered sufficient to guarantee
Il1:ability, but from the fear that failure to properly clean the rock surface or that insuf­
ficient tamping m!ght have resulted in weakn6ll8, the wall was bolted to the rock with
I-inch iron bolts 2t meters long, with 18f'Ke nuts on both ends, set to a depth of one­
half meter into chambered holes 2 meters apart and staggered. The section employed
in step construction is novel and is expectOO to give considerable additional strength,
with little or no additional cost.

The mixtures employed were as follows:
The toe, 1 part cement, 3 parts sand, 6 parts broken stone; top dressed, 2 inches

deep with a mortar of 1 part cement and 2 parts sand.
The wall, 1 part cement; 21 parts sand and 5 parts broken stone; faced or veneered

on ex~ surfaces, a depth of 2 inches, with a mortar of 1 part cement to 2 parts
sand, whrch was placed layer by layer against the ylaned form boards, immediately
prior to placing the concrete, and tamped as part 0 it.

The steps, 1 part cement, 2 parts sand, and 3 parts screened and washed gravel,
faced on exposed surfaces with a mortar of 1 part cement and 1 part sand.

The pavement, 1 part cement, 4 parts Il8nd, and 8 parts broken stone for a depth
of 3 inches with one-half inch top dreeBing of 1 part cement to 1 part sand.

Each section of the work was carried on without interruption in order to prevent
planes of weakn6ll8 other than those contemplated and J>rovided for. The molded
eoping of the walls is built in sections 3 meters long, WIth vertical dovetailed joints
and keyed to the wall proper by means of a channeled key way, 6 inches by 6
inches, extending the entire length of the wall and by similar ones extending acrolI8
at right angles to the axis of the wall at intervals of 5 feet.

The pavement was laid in I-meter squares with sand joints after the manner
described on page Rl, report of Maj. W. M. Black, corps of e~eers, chief engineer
Department of Cuba, and a curb 6 by 16 inches was tamped in sections 3 meters
long with Band joints.

The following table shows cost of labor and material:

~1~:::=:~rr'ofTo~Y::'pioYed:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~
Total 008t of labor. ...•••. . ... . . . . . .. . .. .. . . . .. . . .. . . . .. .. . ... . . . ... . .. ... . ...••. ...•. . . . 4,496.22
Total 008t of materla1ll..... . . . . .... . .... •... . ... .•... •. .. .•.... ..•.. . •..... ..••••.•. . •.. . Ii,O'IO. 71

Total 008t......................................................... . . . . 9,li66. 9ll
Total cubic mete1'll excavation made •..........•...................•............•............ 1,212
Total number cubic mete1'll concrete placed.ln construction of _ wall...................... '13ll
Total number square mete1'll concrete placed In constnlctlon of pavement.................. 980

GRADING AND CLKARING LOTS AROUND PORTIONS OF OLD crrv WALL.

The project for this work was approved by the mIlitary gpvernor August 14, 1900,
embraces the removal of all the fence around portions of old city wallly~between
Mon'3errate, Zulueta, Obrapia, and Dragones streets; removal and dispoemg of all
d~bris, grading and sodding the plots lying on both sides of the wall, and con­
tructing macadam walks around them.

This place was not only an eyesore, but surrounded as it was with an old fence
with a board knocked loose here and there, was U!led by the laboring c1aBBes 88 a
dump for all kinds of refuse, and was consequentlyI' constant menace to the public
health.

All the work has been completed except a small amount of sodding and the mac­
adam walk. It is not deemed advill8ble to complete the walk untU the adjacent
streets have been repaired, since this work wtll be done at once and the work done
on the walk would be destrored in the proceB!l of grading and paving the streets.

The work was begun on thlB projectAu~ 27, 1900, and at the close of operations,
December 31, 1900, 83 per cent of the entire project had been completed.

The following tables show work done and coat of labor and materials:
Dally average force employed.... ...••.............. 18. 82

~~::==~~=~~~~~:.~::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~:~
Total................. ...•.. ..•••.•. .•...... ..••••..... 27.OU

Total amount expended to date ................••........•.••••••....••....•••....••.•...•... 4,219.98
=

Work done:
Total number IlQn&re mete1'll graded...•...............•.......................•.............. 1i,640
Total number square mete1'8 gI'R88 planted 6,951
Total number Ilqn&re mete1'll gr&II8 weeded. . . .. . . . . . . . .. ...•. .••..•. .. •..•... . . .. •••• 200



GRADING AND CLEANING LOTS AROUND PORTIONS OF OLD CITY WALL. NORTH LOT,
AUGUST, 1900.

GRADING AND CLEANING LOTS AROUND PORTIONS OF OLD CITY WALL. NORTH LOT,
JANUARY, 1901.
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GRADING AND CLEANING LOTS AROUND PORTIONS OF OLD CITY WALL. SOUTH LOT,
AUGUST, 1900•

GRADING AND CLEANING LOTS AROUND PORTIONS OF OLD CITY WALL. SOUTH LOT,
JANUARY, 1901.
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DEPARTMENT OF WATER AND llEWll:ll8.

[Mr. Ovldlo Glberga, BllII!Btant engineer, BUperintendent.1

This department compriaee the following branches:
Water department: Mr. W. W. Kenny, superintendent of mains and service pipes;

Mr. R. Van Drei88Che, superintendent 0 aqueduct and reservoirs; Mr. Andres Bala.­
guer, in cha.rlre of Zanja Real; Mr. W. S. Cadwell, in charge of Palstino pumping
f'tation; Mr. Felipe Ascencio, in charge of Ca.sa Blanca pumping station; Mr. Daniel
Torrens, in charge of inspection of water waste and meters; Mr. Eduardo Adot,
permit clerk.

Sewer department: Mr. R. H. Keays, lIBBiBtant engineer, in charge of preparation
of plans for new sewer system, with MElI!I!rs. Gideon, Young, and Torrance as SIlIlist­
ants; Mr. R. M. Moore, SIlIlistant engineer, in charge of sewer cleaning and repairs;
Mr. B. F. Davenport, in charge of sanitary plumbing and drainage.

Night80il department: Mr. Wm. Kennedy, in charge of night soil branch.
Electrozone plant: Mr. G. C. Rowe, in local charge.

Water depart1TUJ'Tll.

The improved condition of the water supply of the citl of Habana, SIl reported at
the end of the last fiscal year, has been kept up in a satisfactory manner. The sys­
tem has been extended by laying new mains and new service pipes, furnishing water
to localities where it is needed, and thus contributing to the health and comfort of
the inhabitants thereof. The general methods of work and classifications as reported
in the last annual report are still in force. The work of the water department may
be divided into the following subheadings: Installation of new hOOBe-service pipes;
repairs to old hoOBe-service pipes; installation of new fire hydrants and repairs to
old; dividing the water-main system throughout the city into subdistricts controlled
individually by the operation of gate valves; increasing the preBBure heads in the
higher levels by controlling the flow in the lower levels; extension of new mains to
territories without water in the city proper; furnishing water supply to the subprbl!;
maintenance of the works at Vento, the aqueduct from Palatino to Vento, and Fer­
nando VII aqueduct; maintenance of Palatino reservoir and Zanja Real; report of
water surveyors; water meters; miscellaneous works.

INSTALLATION OF NEW HOU8B-llll:RVICE PIPIl8.

During the past six months 269 new services have been installed, for which the
usual fee of $15.20 hSll been collected by the ayuntamiento. The connection with
the main pipes is made at the top or side, according to circumstances, and at sufficient
depth from the surface of the street to be protected from the traffic thereon. A
b1'llBB corporation cock is UBed for making the connection to the main, its nipple being
BCrewed thereto, and an 18-inch lead connection with wiped joints attached to it.
Heavy ~vanized-iron pipe, varying in dimensions accoroing to the size of instal­
lation, 18 carried to the service cock, which is placed 18 inches inside the curb or
sidewalk line and protected by a teleBCOpic box.

The cost has been SIl follows:
Labor.. 1871.07
Materials ......•.................................•............................ : 2,008. 1fT

Total•.......••.....................•.........•......•..........•.•.......•............... 2,874. 91

Avemge price per Installation __ 10.69

REPAIRS TO OLD HOU8~ERVICE PlPll8.

In order to avoid waste of water and to maintain the service in good t-,ondition,
this branch of the work has received special attention, 515 repairs having been made
during the six months' period covered by this report. Many of the leaks reported
proved to be on the owner's side of the service cock, and in these C88eB the owner
was notified and directed to have the repair made at once.

It may be noted that with the improved condition of the services and the improved
water pfEll!l!Ure, only 26 complaints of having no water have been reported, all of
which have been attended to and the trouble remedied at once.

~;~i~:b5s~.~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~~
Number of complaints of no water __ __ . . . . .. . . . . .. .. .. . . . .. . . . . . .. . .. . . . . 26
Number of complaints of no water attended to..................................................... 26
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The cOBt of this work hllll been:
Labor. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • ••• . . . . . . • •. ••• . . . . . . . . . . . .. . . . . . . . . . .• . . . . . . .. 12.MS..Jl6
lrl&terIa1lI. ••••. •. . . . . . . . . . . •• . . . . . . •. . •. . . . . . •. ••. . . ••. . . . . . . . . . . •. . . . . . . . . •••. . . . . . . . •. . . . •. •. 2, lI8t..,I2

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • ..• . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1I,1l». 17

AveJ'B8'l C08t. •• . • . ••• . . . . . . . . . . . . . .• .....•••..•••••.•••••..•......••••.•......••..••••••...•. 10.08

In addition to the above, 506 teletlCOpiC boxes have been installed around old valves,
in order to more fully protect and control the water supply.

The cost ot this work Wllll $753.09, divided IIIl follows:
Labor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .. 13C7. Ofj
Materlala........................................................................................ 406.04

7:>3.09

Average C08t of each ....•.....................•.......•........................... :............. 1.-ag

IlCllTALIoATiON OF NBW F1RB HYDRANTS AND REPAIM TO OLD.

There have been placed in the plIBt six months 27 new fire hydrants, all of which
have been provided with brick valve chambers for 4-inch auxiliary valves to facilitate
the repair and cleaning of the hydrantB without interfering with or dOlling the water
service in their circuitB. Some of these hydrants are also used by the department of
str6('t cleaning and parks for supply of water for street sprinkling.

The keeping in repair of the old style of fire hydrants is a matter of constant ca!'e.
Whenever repairs are made to any of theile, auxiliary valves and valve chambers are
installed, for the reasons stated in the preceding paragraph. The number of times
that hydrantB have been cleaned and repaired is 4,063. ..

The total cost of this work hlIIl been:
Labor. . . . . . . . . . . .. ..............................•....................••...•.......•.......... S82lI. 29
Materials. •. . . .. .. . ... . ..... . . ... ....•. .. ... . .. .. .. ...•. .... . ..... . ..• .•...•. . .. . .•..•.. . . . . . . 2, UIll. 79

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . •. . . . . . . . . . . . . . . . . S, 015. 08

Average NllIt of lIll!talllng newhydranta..•....................................... :........... 6~ 70
Average cost of cleaning ..nd repairing hydmnts . S6

DIVIDING THII: WATER·)(.6.IN BYSTJ:)( THROUGHOUT THE CITY INTO SUBDISTRICTS CONTROLLBD
INDIVIDUALLY BY THII: OPERATION OF GA.TII: VALVD.

As stated in the Illllt annual report, "Owing to the limited number of valves on the
main system, a la~e territory was deprived of water whenever repairs to breaks were
made or modifications ~uired in the line. Theile objectional features have been
partly overcome by dividmg the city into small independent water circuits. With
the installation of many new valves the danger of shutting off the water from large
and populous districtB is avoided." Little hllll been done under this heading during
the plIBt six months, owiIl(!: to the pressure of more important work, but it is proposed
to continue this work dunng the remainder of the year.

One hundred and one manholes of different sizes have been installed throughout
the city. Most of these manholes were constructed around valves previonsly installed,
but in a number of ClI8eB new valves and chambers were placed. The cost of this
work hllll been:

~~&b'.'.:'.:: ::::'.:: ::::::::::::::::::::'.: ::::::::::::::::::::::: :'. :::::::::::::::::::: ~~~
Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . . . . . . . . . . . . . . . . . . . . • . . . • . . • . . . . . . . .. . . . . . . . . . . . . . . . S. 6lI6. 92

Average cost of each.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S6.110

INCRII:AllING THE PRB8IlUBB HUD IN THB HIGHER LBVBLS BY CONTROLLING THE FLOW IN THB
LOWRR LBVRLS.

The efforts to increase the pressure heads in the high levels by controlling the flow
in the lower levels, as reported on page 60 of the last annual report, havEI been con­
tinued with satisfactory resultB, and water is now furnished at all hours to the high
section of the city proper. It is believed that in the near futur, when more of the
old pipes have been replaced or altered to suit the different levels, this work will not
require the careful attention it has received BO far.

The success of the work reported in the last report under the heading "reducing
friction in existing mains by cr088 connections and increasing the radii of curves" is
shown by the fact that the pre88ures taken in December, 1900, show an increase, in
some instances, of 5 meters over those of December, 1899; the average increase beinjl;
1.3 meters. This increase will undoubtedly continue, especially as more metel'll to
prevent the wll8te of water are introduced.

Ir-
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EXTBNBION OF NEW )(AINB TO TERRITORIES WITHOUT WATER IN THE CITY PROPER.

The entire work of laying new mains in the cit)" proper during the last six months
l.1as been from funds received from the ayuntalIlIento. .

For laying a 4-inch main on Zequeira street between Consejero Arango and
Zarabia streets $339.36 were received. The work was commenced on October 12 and
~ompletedon October 14, at a ('ost of $68.89 for labor and $180.19 for materials; a
total of $249.08. The average cost per linear foot was $0.76. One hundred and fifty­
five dollars and twenty-six cents, for materiaiB taken from the stock of the water
department, have been charged to the account, which is not shown on the financial
statement. The unexpended balance was returned to the ayuntamiento.

For the supply of water from the Zanja Real to the Tamanndo farm and several
others, $1,200 was received from the ayuntamiento, and 211 feet of 8-inch east-iron
pipe and 482 feet of 8-inch tile pipe laid before the beginning of the period covered
by this report. The work was stopped, awaiting the opening of San Carlos street, by
the ayuntamiento, and the only expenses during the past six months were $73.54 in
finishing work begun in the last fiscal year.

For the supply of water to the Habana Brewery, on the Palatino road, $1,901.08
have been received from the manager through the ayuntamiento. A 6-inch pipe
line, 1,572 feet long, was laid from the new 3O-inch main connecting the reservoir
and the new Palatino pumping station, and the necessary valves and 6-inch meter
installed. The cost of laying the pipe was $454.98 for labor and $1 ,446.10 for materials,
a total of $1,901.08, or an ave~ of $1.21 per foot. The cost cf the meter and valves
was $6tiO.10, which was paid to the ayuntamiento by the brewery company.

FURNI8HINO WATER SUPPLY TO THE 8UBURIl8.

A. Imp, vement oj water 8Upply to Qunnados, Camp Columbia, and Principe.-A full
statement of the object of this work and the results accomplished up to June 30, 1900,
will be found on .{lage 58 of the last annual report of the engineering department.

The work now III progress includes the erection of a new pumping station, the pur­
chase aLd installation of one SOO,OOO-gallon pump to supply Vento water to the high
vortions of the Cerro, Jesus del Monte, Camp Columbia, and the military buildings
at Quemados, .A.ldecoa Hospital, quartermaster's corral, Pirotecnia, Military Hospital
No.1, and Mercedes Hospital.

During the past six months 240 feet of 3O-inch cast-iron pipe, 12 feet of 24-inch,
6,888 feet of lO-inch, 1,152 feet of 8-inch, 12 feet of 6-inch

h
and 51 feet of 4-inch pipe

have been laid, together with 4 fire hydrants; four lO-inc ,one 6-inch, eight 4-inch,
four 8-inch, and one 30-inch valves.

.A. contract with Sussdorff, Zaldo Company, of Habana, for furnishing and install­
in~ the SOO,OOO-galion pump at a cnot of ~,3001 was executed September 21 and
approved October 20, the work to commence within seven days after date of noti1j.ca­
tion of approval of contract, and to be completed within seventeen weeks from the
date of commencement. The contractors state that the pump will be delivered and
placed on time.

On October 1 a contract was executed with Parker, Waugh & Co., of this city, to
construct the building for the new pumping station at a cost of $7,200, exclusive of
the foundation, which was placed by this department. This contract, which was
approved on October 8, proVIded that the building would be completed within forty­
five working days from date of notification of approval, which notification was made
on October 13. The contract expired on December 5, at which time the work was not
completed. By approval of the military governor an extension of thirty days was
granted to the contractors. On the 30th of December the work on the building was
only about 70 per cent completed, and it does not seem probable that it will be
finished before the extension expires.

FunJs from the original allotment for this work are now on hand to cover the two
contracts, on which no payments have as yet been made. This original allotment
proved insufficient to complete the entire work covered by this project, and authority
was granted to use money from the regular appropriations for the water department
for this purpose. The expenditures during the past six months for completinK the
stack

i
laying the pipe line, valves, et.... , the foundation for the building and addi­

tiona work on the building have bem.:

~:~i.·.·.·.·.·.·.· :: :: : ::: ..: .. :::::::: : ::::::::::::::::::::::::::::::::::::::::::: ~:~:~
Total 17,656.80

Operation of the Palatino Pumping Station: The station has been kept in as good
condition as possible, and has been operated during the entire period covered by this
report. The total cost of operation has been $2,400 for labor, and $2,749.04 for
material; a total of $5,149.04, or an average cost per day of $28.61.
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B. Qua Blanca water mpply.-The extension of the Vento system to 8llpply water
to Calla Blanca and the garrison at Cabafta, by means of a 6-illch flexible-Joint cast­
iron pipe laid IlCJ'OlI! the harbor, the installatIOn of a pump and erection of a water
tank on the high ground near Caba!1a, was reported in the last annual report. This
system has been maintained in good condition throughout the past six months, and
has been extended to IlUpply the new immi~tcamp at TriBcornia.

The pumping Iltation has been maintained III~ condition and has been improved
by the addition of an automatic steam admiBmon regulator, connecting with a float
with a small suction tank, and by putting an air chamber on the IlUction pipe.

The water tank has been repainted at a coo of $250.
The COIlt of operating the Iltation has been:

Labor 1630.00
Materi&lll.... 1611.68

Tot&I __ __ . _... 79lf.68

An average c08t per day of $4.44.
The extension of the system to supply water to the immigrant Iltation was made

from funds allotted for that purpoee.
C. Luyarw and Regia Line.-The inlltallation of this line was reported on page 57

of the last annual report of this department. Eighteen new services have beei:i estab­
lished along thi~ line in and around the town of Luyano. House connections are
made with a i-inch regulating valve, and the owners charged at the rate of $20 and
$40 per year, according to the rental value of the house. Farms and a few manu­
facturin~ eIltablishments are supplied with water through meters at the rate of 4
cents per cubic meter.

OWIng to the opposition on the part of the alcalde of Regla to the conditions pre­
scribed. by this office under which the Vento water was to be supplied to that munic­
ipality, no water was furnished until December, at which time, the conditions having
been fixed by the division commander, the supply was turned on on December 10,
1900. A 4-inch meter has been placed on the Luyano road at the limit of the munic­
ipalities of Habana and RegIa, and the ayuntamiento of ~la is to pay to the munic­
ipalityof Habana 4 cents ~r meter for all water ~ing thiS point. Water is to be
supplied to the citizens of Kegla under such restnctions and at such rates as may be
prescribed by th~ ayuntamiento of that town, subject to the approval of the military
governor of the Island.

D. Vedado and Carmew water BUppl!/.-Under the terms of a concession granted in
1894 to the firm of Bautillta, Dfaz & Co., that company was authorized to 8llpply and
sell Vento water to certain portions of the towns of Vedado and Carmelo, the supply
to be taken from the city main at the corner of Infanta and Principe streets and car­
ried by a 12-inch pipe to the distribution mains of these towns.

By Circular Order No.4, office of the governor of Habana, March 23, 1899, it Wll8
ordered: "That the city w-ill hereafter collect all water rentals in the suburbs of
Vedado and Carmelo; that all water takers will hereafter make payment of water
rents and chargeR to the city through its authorized agents; that tne present arrange­
ments for the collection of water rentals bv M688rs. Bautista, Dfaz &: Co. are hereby
terminated, and the all~ conceB8ion, contract, or agreement between the firm
named and the city is herebl abrogated and declared mill and void. The ascertain­
ment of 8llch residual equities in the so-called contracts as may be claimed by the
said firm will be remitted to the courts, upon the instance of the contractors."

Under the terms of the above order this office took charge of this system, and
numerous repairs, improvements, and extensions were made. Up to September of
the past year the extensions to the I'ystem included the laying of 2,772 feet of 8-inch,
3,624 feet of 6-inch, 575 feet of 4-inch, and 2,985 feet of 3-inch cast-iron pipe, with
valves, hydrants, etc., at a cost of$I3, 130.90. Repairs to the system had been made
to the number of 126 and at a total cost of $907.03. Thirty-eight new house installa­
tions, 17 reinlltallations, 3 8llppressions, and 27 changes of hOURe connections from
old to new mains have been made.

Order No. 313, headquarters division of Cuba, datc(l AUgURt 11, HJOO, revoked the
order above quoted, and reinstated "Bautista, Dfaz & Co. in their relations to the
('ity of Habana in all that pertains to the Vedado and Carmelo waterworks and
dependent claims affected by above-mentioned order."

In compliance with this order, and with the terms of an indorsement from head­
quarters of the division, dated September 5, 1900, which directs that "Bautista,
Diaz &: Co. be immediately placed 111 posBeBSion of their property, i. e., the Carmela­
Vedado aqueduct, and in addition to the property 88 it existed March 23, 1899 the
chief engineer will turn over to thelIlsuch addItions and improvements as have b;;n
made by the government, without, however, in any way prejudicing the rights of

,
J
I
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the government to recover from Bautista, Diaz & Co. the cost of such additions and
improvements as have been made in the past," on Sertember 6 this department for­
mally transferred to Bautista, Diaz & Co. the contro of the Carmelo-Vedado water
system, as it existed at that date.

Since then this department has had no control over the service of water to these
two suburbs.

E. I7l8tallatilm of public fountain at Ca.!a Blanca.-For the purpose of supplying
water to the poor at Casa Blanca, the ayuntamiento of Habana allotted $245 for
erecting a puhlic fountain. With these funde a handsome cast-iron fountain, pro­
vided with two drinking Cllps and a horse and dog trollll'h, was erected at a cost of
$198.44 for material and $32 for labor; total, $230.44. The balance of $14.56 was
returned to the ayuntamiento. A photograph of the fountain is appended.

Petitions have been received from the property owners of Arroyo Apolo, Puentes
Grandes, and Ceiba, small villages on the outskirts of Habana, to be supplied with
Vento water, and studies are now being carried on to supply water to these places.

ILUNTEN.ulCE OF THII WORKS AT VENTO, THE AQUEDUCT FRO)( VENTO TO PAI.ATINO, AND THE FER­
NANDO VII AQUEDUCT.

A description of these works will be found in the last annual report, pages 59-00.
The main basin at Vento has been cleaned regularly, the work consisting of BCl'llp­

ing sidewalks, bottom, and removing all impurities and vegetable matter. The walk
around same was weeded and all roots extracted. It was raised 6 inches with small
atones and gravel used as a top bed, which was crowned at the center and afterwardB
rolled.

Towers Nos. 1 to 10 of the aqueduct from Palatino to Vento have been repointed
and painted, and work on the other towers and on the buildings is now in progress.
The screens of the aqueduct have been removed and cleared every week and the
gates repaired and oiled. All roots within a radius of 1 meter of any concrete or
m8BOnry work have been removed to prevent damage to the works and to avoid fil­
trations of rain or creek water. Three hundred and fifty meters of road have been
repaired and rebuilt along the line of the mains, and much work of an incidental
character done, keeping the grounde and property in good condition.

The total cost of work at Vento and on the tunnel was $2,853.73 for labor and $170
for material, total of $3,024.03, or an average per day of $16.80.

The Fernando VII aq,ueduct from Salvl1dor street to Santa Roes street has been
thoroughly repaired dunng the past six months. It was in bad condition, as it had
not been properly cared for for many years. Large roots of trees had grown into
the crevices of the stone blocks, forci~ them out of place. This aqueduct carries
both the old Fernando VII 2G-inch pIpe and the 42-inch main from the Palatino
reservoir. Both pipeanow carry Vento water, but in caseof an accident the 2o-inch
pipe which comes from the Almend~ River can be used to bring water from that
BOurre. The roots were removed, the blocks reJ,>laced, the cracks and joints pointed
and put in proper condition to withstand the actIOn of the weather, at a total cost of
$605.24--$385.38 for labor and $219.86 for material.

The filter bed8 at the head of the old aqueduct on the Almendares River were
cleaned and weeded at a cost of $64.80.

)(AINTKNANCE OF PALATINO REIlERVOIR AND ZANJA REAl..

The two tanks of the Palatino reservoir have been alternately cleaned every twenty
days, to prevent the accumulation of vegetable Il'rowth. The gate valves, ehambers

lmains, and iron steps have been reJ.>8inted. and a new 3o-inch main has heen laid
from the west end of the 42-inch mam in the val ve cham bers to a tee at the wet well
of the new Palatino pumping station, Ill! previously mentioned. A 3o-inch valve was
placed in this pipe. From this tee anew main may be laid in the future to the city.
This main was laid at a depth of 23 feet, and had to be carried through the wall of
the reservoir building. A photograph is appended, showinll' the 3o-inch valve and
the junctIOn of the main with the 42-inch main in the reservoir chamber.

A description of the Zanja Real will be found on pages 58 and 59 of the last annual
report. The only work that has been done on this part of the water system during
the last six months has been of a sanitary nature, mostly in cleaning and keepin~the
aqueduct free of obstructions. Eighty-five thousand one hundred and sixty lmear
feet of cleaninp: and weeding from the Almendares River to the foot of Principe
Castle cost an ave~of 13 cents per linear foot; 1,800 cubic feet of earth and rub­
bish, washed in by the heavy storms of June and July, were removed at a cost of 25
cents per cubic foot; 700 cubic feet of earth were spread and tamped for repairs in
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different places at a C08t of 21 cents per cubic foot, and 2 old 4-inch valves 'that had
been left bv the Spanish were installed as water inlets for the Medina farm.

The total expenditures for this work amounted f{> $2,136.05, including the salary
of an employee engaged to watch and care for the Zanja.

RIlPORT OF WATIIR 8l1RVEY0B8.

1

2

23
lr1
6

675
112

Work done:
ReetlJlcatlolllJ of house front meuure-

menta .
Locations of ho\llOell corrected .
Tanks which have been provided with

valves _ .
Tank. without valve fonnd .
Water IICrvlcell turned on .
Direct connectlolllJ between .team en-

ginesand main pipe found .
Connt'Ctlons to steam engine. placed

according to mun.lclpnl ordinances.

The work done under this heading includes the inspection of all houl!e8 in the cit\".
with a view of obtaining data nece8l:!llry for compilin~ a complete plan Bhowin~all
house numbers, their street frontagt', lenlrth of block 10 which located, dimellB10ns
of water mains in different streets, with dimensions of supply pipe to each house.

When a house is inspected note is made of the number'of occupants, number of
rooms or apartments, dam~ faucets, water-closets with constantly running water
or otherwise in bad condition, whether the supply of water is taken fraudulently
from other housee, and any information which would be of value to the department.
In order to stop the waste of water where abusee of the supply are found, the prop­
erty owners are compelled to repair the services under the supervision of an inspector.

The information collected by the inspectors has proven very valuable to the inter­
astof the city, and at present the number of complaints receiVed of the llC81'City of
water is very small. As previously reported, water is now furnished to the most el&­
vated parts or the city where formerly it was imp0!!8ible to obtain a supply.

The department now~ a complete plan of the city of Habana, on which is
platted all information of this character collected to date. •

The cost of this work during the l88t six months has been $1,635 for salaries of
inspectol'll, an average per day of $9.08.
Work done:

HOlllle8 Inspected... .. . . .. . .. . . .. .. 10, m
Leak8found 1,092
Hou""" taking water from others. . . . . . 1,27'1
Water-clO8eta without tank found..... Ii39
HoWlell without stopcocks found..... 665
Hou_ without water _. . .. . .. .. 2, lSI!
Houses relD8Jl"Cted.................... 2,149
Constant running water-closets

changed. . . . . . . . .. . . . . . . . .. . . . . 502
Leaks repalrpd RHI
Notices sent to owners................ 1,719

WATER METERS.

Thflre are 24 water meters in use throughout the city of Habana, 13 of which have
been installed durin~ the period covered by this report. Bills for the water consumed
are forwarded by thIS department to the ayuntamiento for collection. The amount
consumed during the last six months through these meters has been 28,118 cubic
meters. Four of these meters have been placed for the use of the Habana Electric
Railway Company, in connection with the work of relaying their tracks, and the
locations of the same are changed from time to time as the company may request,
the cost of the work being paid by the railway company, The total cost of the work
in connection with instalhng water meters has been $762.21, of which sum t~

Habana Electric Railway Company h88 paid $416.08 for work done in connection
with their operations.

J(18CELLANIIOUS WORK.

A large amount of work not claasified under any of the foregoing heads, including
clerical work of the office, supervision of the general work, and numerous small
proje<'ts, have been carried on durin!,\, the six months.

Eig'ht water services have been Jnstalled in the .J>8rks for the use of the street
sprinkling service, at a cost of $22.50 each. Repairs to the water service of the
Olavarrieta School, at a cost of $12.64, were made from funds appropriated by the
ayuntamiento. General work, comprising emergency and night work, employment
of watchmen upon unfinished work, boat hire, etc., h88 cost $900.32.

Work of lowering and repairing of water pipes in various parts of the city, due to
operations of the Habana Electric Railway Company in relaying their tracks, has
cost $1,603.08, of which $442.33 have been paid by the company, and bills for the bal­
ance have been forwarded for payment.

A large qusntity of materials purchased for general and emergenCj work of the
water department is on hand, the cost of which is included in the financial state­
ment of the engineer department.

The monthly pay rolls for the assistant engineer, superintendent in charge, assist­
ant engineers, clerks, draftsmen, inspectors, and the regular for<-'El of the depart­
ment during the six months ending December 31 W88 $12,278.49, of which amount
$4,655 is included in the cost of works covered by this report.
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&weT departmmt.

P.. full d&lCription of the o~nizationof this department will be found on pagel! 62
r.nd 6S of the last annual report, together with a' full description of the condition and
chhracter of the &ewers of the city.

The work of the department is described under the following headings: Mainte­
nance and improvement of old sewers; pre{llU'lltion of plana and collection of data
for new sewerage system; sanitary plumbing and house drainage; cement ta!ting
plant; night soil removal and electrozone plant.

IlAINTKlfANCII 0 .. OLD 811'111'1IJIlI.

The sewers of Habana, as described in detail in the last annual report, were built
for local purposes only, and were constructed with little regard to a proper design.
They appear to be a seritJ8 of drains} each built to drain a separate district onl \',
rather than a complete sewer system tor a Jargecity. .

The llI'Rdes are usually badly arranged, the form of the sewers rectangular, the
material cf the walls rough stone of a porous nature, or common brick, and the bot­
wm very often the natural earth. Their construction is the cause of many obstruc­
tions, causing constant cleaning, which work under present conditions is very
laborious and expensive. Direct house connections are not allowed, only the over­
flow from~ls being permitted to enter the sewers.

In the outlymg district!! the sewage is carried in open ditches with plank covering,
and much work has been done in cleaning and disinfecting these open ditches.

Most of the sewers and drains throughout the city were placed in fair sanitary con­
dition durin~ the last fiscal year, and the work of the department on the old sewers
has been mamly devoted to maintaining the sewers and catch·basins in sanital]' con·
dition. No new work has been undertaken, except such cases as sanitary conditions
demanded. •

It has been necel!lllU"y in some locations to make quite extensive re~ to old
sewers, and also to lay sections of vitrified pipe sewers in different localities through­
cut the city, which work mayor may not be mad~ to form parts of the new sewerage
system. .

The following tables show the work performed in maintaining the old sewers and
work done in laying sections of new sewers for sanitary purposes:

Work done on old _era:
LInear feet of closed sewer cleaned (average cost per foot, 10.006) _. 2,761l
Llnea.r feet of open ditch clea.ned (average cost per foot, 10.(05) _ _ 67,861
Brea1ulln sewer reported _ _.. . . . .. 418
Breakllin sewer repa.lred (average COllt, So,) 418

~~~~~~~: IIiII iIIIiIII iiIiI~i~ii~ iii Iiii~ ~I~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~i'i~ ~ A:~
LInear feet of pipe drain constructed (12, 9, a.nd 8 Inch) 2,2li6

Im~ of old MWe1'S; new MWerS ccmstructed.-cerro street, 430.144 linear feet
of 6-mch pipe, at a cost of $23.70 for labor and $64.64 for material and cart hire, a
.total of $88.34

1
' Consejero Arango street (Cerro), 172 linear feet of 4-inch pipe, at a

cost of $16.10 or labor and $37.95 for material and cart hire, a total of $54.05; Car­
los III street, 276 linear feet of 4 and 12-inch pipe, at a cost of $90.80 for labor and
$232.87 for material and cart hire, a total of $323.67; Santa Catalina and La~
streets,200 linear feet of 9-inch pipe, at a cost of $25.90 for labor and $136.18 for
material and cart hire, a total of $162.08; Marina street, 180 linear feet of 4, 91 and
18 inch pipe, at a cost of $25.90 for labor and $133.60 for material and cart hire, a
total of $159.50

1
' Falgueras and Lombillo street!!, 60 linear feet of 4-inch pipe, at a

cost of $17.60 or labor and $18.70 for material and cart hire, a total of $36.30;
Lealtad and Figuras street!!, 684 linear feet of 6 and 12 inch pipe, at a cost of $il.35
for labor and $248.39 for material and cart hire, a total of $319.74; Concha Station,
e52 linear feet of 4 and 12 inch pipe, at a cost of $15.20 for labor and $114.19 for
material, a total of $129.39; Santa Clara Battery, 130 linear feet of 9-inch ripe, at a
cost of $18.10 for labor and $88.01 for matenal and <'art hire, a total 0 $106.11;
House of the Good Shepherd. 4 small catch-basins constructed, 316 linear feet of 4,
6, and 8 inch pipe construct~, and 30 linear feet of brick drain constructed, at a.
cost of $48.20 for Jabo7 and $101.51 for material and cart hire, a total of $149.71;
Jesus del Monte from Pnente de AKUR Dulce to Mangos streets, 1,260 linear feet of 15
and 18 inch pipe installed, at a cost of $122.60 for labor and $938.41 for material and
cart hire, a total of $1,061.01.
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Nou-None of the pipe ueed in the above improvements was purchased during
the six months, it being stock remaining on hand from the prevlOU8 period. The
cost thereof is, howe,·er, included in statement of COIlt of each piece of work.

J[crcedu H08pital sewer.4>n March 12, 1900, certain repairs were authorized to be
made to the sewer from Military Hospital No.1, and the Mercedes Hospital, and
$1,800 was alloted in April for the work. Upon further examination it was found
that the work proposed would be insufficient for the needs of this locality, and that
instead of installing an 8-inch pipe it would be necel!ll8l'y to lay a 9-inch pipe from
the junction of the sewers from the Pirotecnia and Military HOIlpital and the drain
from the ice factory to the Mercedes HOIlpital, and a 12-inch vitritied pipe to a catch­
basin on Twenty-tirst street, near Santa Clara Battery, where it is to be connected
to an 8-inch cast-iron l?ipe with a slope BUfficient[ great to carry all sewage to the
sea. In September thiS project was ap roved an authority was granted to use, in
addition to the special allotment of $1'~i so mu of the funds of the regular sewer
allotments as might be necessary to comp ete the work.

Much of the excavation for the sewer was through solid rock, greatly increasing
the cost thereof. The work is about 80 per cent completed, and includes the laying
of 1,280 feet of 9-inch, and 1,359 feet of 12-inch vitritied pipe, and the construction
of 14 brick manholes. The work has been performed in accordance with modern
principles, and is at present the best sewer of its kind in Bahana, and will be made
to form a part of the new sewerage system.

The total cost of the work, incfuding a large amount of tools and implements on
hand, which will be ueed in connection with other work, has been for labor $4,853.98,
cart hire $153, and materials $2,352.85, a total to December 31 of $1,559.83.

PREPARATIOIIS 0 .. PL.UlIl AlfD COLLIICTION 0" DATA roB NEW SEWBB&GK 8YIlT1Dl.

Attention is invited to the report of Mr. Samuel M. Gray, consulting engineer, of
Providence, R. I., for a sewerage and drain~ system for the city of Habana, pub­
lished in full in the last annual report.

In July Mr. Gray's report, together with the general plans, were received and
work was immediately commenced in preparing block detail map!! and in studying
details for carrying out his project.

Previous to July work was commenced by the department of streets on a series of
block maps of the entire city on a scale of 1: 250. It is estimated that there will be
over 3,000 of these detail maps, of which about one-fourth are tinished. There is
also bein~ prepared by the street department a map of the city on a scale of 1: 5000,
which was approximately 20 per cent completed on December 31. No accurate maps
of Habana have ever been found, and this one is intended to supersede all other
maps and furnish a correct map for the various UBe8 of the department.

The method found best for the design of the block details for the sewerage l!ystem
baa been to have tracings made of the block maps and from these to have positive
Van Dyke prints made. The Van Dyke prints are used for desi~ing all details, the
location of water pipes, gas pipes, old sewers, street-railway hnes, depth of rock,
and other existing structures are platted on them, together with profiles of the Bame
and the result used as a guide in laying out the new sewers. The design is then
added to the tracings in proper conventions, from which blue prints are to be made
for use in the field.

All general details so far found neceBlBry have been designed. Special details in
the city proper have as yet received little attention.

All work on plans has been considerably delayed by reason of the limited drafting
force available for the work. It has been a matter of difficulty to obtain good drafts­
men, and it baa been neceaaary to utilize the services of several assistant enwneers
on the work of preparing plans.

The work on the desi~ for the sewer system in the city proper is divided into six
sections, on three of which work is now in ~rogrell8,viz: East side marginal syBtem,
north of Teniente Rey street; East side margmalsyBtem, south of Teniente Rey street;
and North side marginal syatem, east of Galiano street.

A design has been made for El Morro pumping station and one almost tiniahed
for the temporary works at La Punta.

A design was made for the Punta siphon but abandoned in favor of a flexible-joint
siphon. This work has been somewhat delayed, awaiting decision as to the location
of the temporary works at La Punta.

The electric sublifts in EI Vedado are being desilmed.
Specitications have been prepared and printed for the entire sewer system.
It was proposerl in July to build the sewers on the Prado tirst without the connec­

tiODS necessary for an outlet. For thia it would be neeellllLl"y to build a temporary
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pumping station. The design of thel!e sewelll wa.s finished in September but the
project wa.s abandoned because of the likelihood of commencing work on the entire
system.

It ha.s been necel!Blll'Y to send J?Ilrties into the field to locate all water pipes and oM
sewelll. Data in regard to ga.s pipes is obtained from the office of the Habana Gas
Company.

In connection with the work of determining the depth of rock 684 borings have
been made, and in locating water pipes 1,356.

The character of the bottom of the harbor on the line of the proposed siphon ha.s
been thoroughly explored by boring.

For this eobmarine boring work two different methods have been employed.. At
first an apparatoe oeing II ca.sing 4 inches in diameter, the material be~loosened
inside with a drill and removed with an auger, wa.s used, and about the la.st of
November the de~ent obtained the use of a modem water-jet apparatoe, using
a ca.sing 2 inches m diameter. .

The cost of the former method wa.s $1.94 per foot driven, and the latter about $1,
which can still be greatly reduced under more favorable conditions.

For porpoeee of comparison of the amount of work done on the sewer plans, 80
that a percentage may be stated each month, the entire work is divided a.s follows:

Per cent.

!ri::=:$i:::::::::::::::::::::::::::::::::::::::::::::~:::::::::::::::::::::::::~
=1:::3'~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~
Special work, pumping station, etc...........................•..••....... :......................... 20

'100

These are based on the number of blocks in each section, a.s allowing for difficulty
of design makes the computation too complex.

As eobheade, it is &.lI8OIDed that the work on any system may be divided a.s fol­
lows:

Per cent.
(a) All work In preparation of block mape and Van Dykll8 ready for the laying of the Ilewera

and drains.. . . •. . ••• •• . . . . ••. . •• . . . . •. . •. . ••. . . . . . •. . . •. . . •. ••. . •. ••• •. . . . . . . •. . . . . . . . •• . •.• . . 26

lb) DeeIgnIng of Ilewelll and drains " . 20
c) Retraclag lIlUI1e In proper conventions and blne printing.... ..••• ...•. ...• ..••. ...•. 16
d) 8pecIal details............................... •••.•..••....•..••.••.. ..•..•..•••••••. ••••. •••..•. to

100
On this basis there is finished 10.05 per cent of the entire work.
The followin~statement shows the cost of the work done by the sewer depart.

ment in preparmg plane, etc., for the new sewer system. This statement does not
include any expen86B incurred in connection with that part of the work being car­
ried on by the street department:
Monthly pay rolls••.••.......••..........•...•......•...•........•......•..•....•.••...•..•.•• 16,588.84

~m(W~'draWing'mateiiai8,'8iid'iD8itiiDieiit8):::::::::::::::::::::::::::::::::::::: 1,=:~
Total. .. .•••• .• •. . .• . . . . . . . . . . . .. . . . . •• . . . . . . . . . . . .. . . . . . . . . . . . •. • .. . .• •.•• . . . . . . . . . . . . . . 8, 078. 711

UNITARY PLUJIBING AND HOUllII DRAINAGE.

No separate report of this bureau ha.s ever been submitted. During the six months
inspection work and official records have been changed and systematized to confonn
to modem methods. The city is eobdivided into six sanitary districts, each in
charge of an inspector.

The work compri86B preparing, in accordance with modem practices, plane and
specifications for installIng sanitary plumbing and house drainage, and the inspec­
tion of the work a.s it progreeBeB, in order that the same shall be carried out in accord­
ance with the specifications.

Applications for specifications and plane for new work are nearly all received from
the ayuntamiento. In cases where the plumbing and drainage fixtures of a house
are found to be in BOeb condition that sanitary precautions require that they be
ch~ed immediately, the chief sanitar>: officer notifies the property owner to make
the alterations in accordance with 8peclfications to be prepared by this department.
A careful inspection is made of eocn premieee and report made on a regular form
giving a description of all fixtures in place, their condition, the chanlfeB 80ught and
needed, together with a sketch of the same for future reference. ThIS report is care­
folly compared with the application or sanitary order, and epecitlcations prepared
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for each caae. The department has & regular adopted plan for house connections,
but in C8l!e8 where buildings are constructed for purposes other than residenceb or
stores, special drawings are designed, defining the special method for plumbing and
drainage, copies of which accompany the specifications.

New sanitary \llumbing is installed in such a manner that when the new sewer
system for the city is built the interior arrangements will not have to be changed,
but it will only be necessary to make a connection with t.he sewer; but in order
that property owners may be put to as little expense as possible, only such work as
is absolutely necessary as a measure for the public health is ordered done by the
chief sanitary officer.

Permits for all sanitary work are issued by the mayor, and the aprlications or
sanitary orders, as the caae may be, are all forwarded through the chie engineer of
the city to the mayor.

The following table shows the work done during the six months ending Decem­
ber 31:
Speclflcatlontl prepared and forwarded to the ayuntamiento In accordance with expedlentell

received from the city authorities 4ii7
Speciflcatlons prepared aud forwarded to the ayuntamiento In compliance with requests received

from the chief sanitary officer ................................................................•... 491
Official communications prepared and forwarded to the ayuntamiento referring to specification.

and speelallnformatlon, In reply to request for same 23f)
Communications pre~ and forwarded to the chief sanitary officer referring to complaints,

copies of Inspectol'8 reports, and details of work done not complying with specifications of the
department 249

Reports of inspectol'8 returned and filed, where Installations have been finished as specified 161
Miscellaneous communications. . .. ... . ... . .. .. .. . . . . . .. . .. . . . .. . . .. . •... .• . . ..••. .•.. . .... . . .. S7

CElIlENT-TE8TING PLANT.

This plant was established in July, hut owing to the lack of certain apparatus
necessary for the prosecution of the work, only a few tests were made dunng July
and August. Since September the work has been regularly carried on, and the tests
have proven of considerable value to the department. Many applications have been
received from dealers, requesting that their cement be tested, and it is believed that
the operation of this plant will cause many of the inferior brands of cement to be
removed from the market.

The cost of operation has been somewhat high, owing to the necessity for the pur­
chase of molds and other appliances.

The following work was done during the period: Neat-cement tests, 66; sand tests,
31; salt-water tests, 8.

N1GHT-IIOIL BElIlOVAL.

The work of this subdepartment in the city of Hahana has been carried on during
the six months ending December 31, 1900, in the same manner as described in pages
128 and 129 of the last annual report.

Cesspools have been cleaned for ,Private parties upon request, owing to the fact that
contractors' prices were so eXces81ve. Contractors equipped with modem apparatus
for cleaning cesspoolil now say that they are willing to do the work for the same
charges made by the department, and it is believed that house owners will now be
able to have their work done by contractors at a reasonable eost.

The total cost of the operations of the night-soil department in Habana dnring the
six months has been $9,934.64, and bills for work done, amounting to $8,382, have
been forwarded to the ayuntamiento for collection. The fixed charges of the depart­
ment for such work, viz, $3 for the first load and $2 for each additional load removed
from anyone cesspool would, accordin~ to the above figures, seem to be insuffieient,
but dunng the first three months of thl!l period the plant was not working to its full
capacity, owing to the scarcity of requests received from the chief sanitatyofficer.
When the plant is fully engaged, work can be done at a cost below that charged by
the department, so that in establishing the above rates no injustice was imposed upon
private contractors. During the monthB of October, November, and December the
COBt to the department was $1.97 J>t:r load.

In September a branch of the night-soil department was established in Casa Blanm
for cleaning cesspools in that place and at Regia. All work in Casa Blan\'.8 and RegIa
was done at the request of the chief sanitary officer. Owing to the limited amount
of work done and the expense of providing a place for disposal of the contents of
celI!poOls cleaned in Regia. and Casa Blanca, the cost per load has been very high,
especially in Casa Blanca, where it was neee-ry to construct a small stable to
properly care for the animals and carts.

The distribution of electrozone has been continued day and night. Three tauk
wagons have been continuously engaged during the day and four during the night.
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1,414
417
689

8,597

The BIDall tanka, located at the outfalls of main sewelll emptying into the bay, which
supply electrozone automatically, have been kept continuously filled. Every sewer
opening and public urinal throughout the city have been disinfected dail~.

The followmg table shows the work done in the removal of ni~ht soil m Habana,
RegIa, and Casa Blanca, and disinfection in Habana, with the average cost per day:

Oity of Habana.

Number of cell!lpOOls Inspected ....•••••.••..................................•................
Number of ce&llpOOls1n an Insanitary condition .
Number of Ce&IlpOOls cleaned and disinfected .
Number of cubic yards of night soll removed .........................•........•.............

Labor ...........•••...........••..••..••..............................•.•.........•...•....... $6,714.72
62 per cent of the monthly pay roll ....•...•.............................•......•............. '1,659.48

:~~rI~l;e.~~:.~~~.::::::::::::::::::::;::::::::::::::::::::::::::::::::::::::::::::::::::::=U~
Actual cost of operations as charged to the aHotment of this department ...•.....•..• 19,060.li2
Cost of forage for mules, supplied by the department of street cleaning and parkll,

2,700 rations, at ~.3256 per ration....... lI879.12

Total COflt of operations........................................................•.. 19,989.64

Average COflt per day . lIlI6.22
Average COflt per yard ..................................................•...•................. 12.77

Number of times of disinfecting sewer openings............................................. 46,419
Number of times of disinfecting public urinals............................................... 4,llID
Number of gallons of electrozone used 1,906,189

Labor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . • . . . . . . • . . . . . . 12J...886. 98
26 per cent of the monthly pay roH........................................................... lID96.90
Materials. ......•... .•. .•••. .•............... .•.. •.•... .•.......•....•....... 1158.60

Actual COlOt of operations as charged to the aHotment of this department•••.•.••...... 18,241.88
Cost of forage for mules, supplied by the department of street cleaning and parks,

8,780 rations, at 80.8256 per ration 11,280. T1

Total cost of operations............................................•..••.......... $4,472.16

Average COlt per day . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. •. . . . . . . . •. . . •. •. . •. . ••• . •• . •. . . . . . 124. 86

Town of RegIa.

Nnmber of Ce&IlpOOls eleaned and disinfected .
Number of cubic yards of night soil removed .

Labor .
Nine per cent of the monthly pay roll : .

~~~rli&I~~~.t.~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Actual cost of operations as charged to the aHotment of this deplll'tment•..............

{',oat of forage for mules, furnished by the department of street cleanltig and parks, 880 rations,
at ~.S266per ration " .

liD
29li

f632. 94
240.88
60.00
81.20

966.02

117.22

Total cost of operations 1,082.24
Average cost per day....... 17.74
Average cOlltper losd.................... 8.71

Town of cma Blanca.

Number of cellIIpools cleaned and dlslnfected .
Number of cubic yards of night soil removed ..

Labor .
Three r:T cent of the montbly pay roll .

fta~rlalt:~.~~t.~.t.~.~~~~.~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Actnal COflt of operations as charR"ed to the allotment of this department ..

Cost of (orage for mules, furnished by the department of street cleaning and parks, 90 rations,
at 80.3256 per ration , .

Total cost of operations.•••••...••............•....•..•.•.•....•....•...•.•..••••••••.•..

~~==:;:~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

11
8li

8176.88
80.80
60.00
16.47

828.66

29.80

862.96
8.97

11.20

ELECTBOZONB PLANT.

[Mr. G. C. Rowe, In local charge.]

During the past six months the plant was in daily operation, producing electro­
zone of a standard strength, viz, 150 ~ins of available chlorine per gallon for gen­
eral disinfecting and 100 grains per gallon for street sprinkling.
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An electric motor and an emery wheel were installed for cleaning electrode con­
tacts. Switches were installed for controlling lights in basement and tank shed.

Dynam08 NOl!. 1 and 3 had their commutators re-turned. Characteri8tics of No.3
were determined. A large emery wheel was installed for grinding carbon brushElll
straip;ht and true. The constant, for use in the volumetric analysis, was determined.
Drawings were made of the countershaft and propoe¢ changes to allow the installa­
tion of a high-duty Corliss en~ne. Report was made on the necelll!8ry changes for
the more economICal jroduction of electrozone. Storage tanks were lined with
bricks and cement, an lead-lined 86&-water pipes were put in. All necelll!8ry repairs
on existing machinery were promptly attended to, thereby preventing any unneces­
Bary delay in the operation of the plant.
Total number of gallo1ls of electrozone prodnced........................................... 6,000,160

~~~~~:.~~.~~~:.~~!.: ::::::::::::::::::::::::::: :::::::::::::::::::::::: :::::::: -::=::~ ;
Royalty, 686,660,162 grains of available chlorine, at 80.006 per 100 grains... ..... •..... ... 8,428. 28

Average ~c:r~f~r:stl~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 16, log: i{g

DEPAm'MJlNT OF OBNJmAL REPAIR AND SUPERlNTBNDBNClI: IlUNIClPAL BUlLDlNOIl.

[Mr. G. W. Armitage, II8IlIst&nt engineer In charga]

The work of this department duri~ the last six months has embraced the keep­
ing in repair of all municipal and certain state buildings and the preparation of }?lans
and ~cations for extensive repairs to state buildings. The work has collllisted
principally of small but important repairs, usually requiring prompt attention. From
funds allotted to this department the Balaries of draftsmen, clerks, and foremen
have been paid; the permanent force has consisted of 2 draftsmen,2 clerks 1
stenographer, and 3 foremen, but fully 80 per cent of the work performed by
these em}?loyees has been in connection with repairs to or renovation of state build­
ings, earned on under the supervision of Capt. T. L. Huston, assistant engineer,
department of Cuba.

The organization of a working force equipped to promptly execute emergency work
requiring immediate attention and at the Bame time sufficiently elastic to cope with
work of larger scope as required from time to time has been perfected and is now in
excellent running order.

On A~st 18 authority was granted to execute all work under the head of "~.
eral repatr" by hired labor. This arrangement greatly facilitates the work, bElllidElll
being most economical to the government, it having been proven on several occasions
that local contractors are unable to perform work as cheaply as department forces.
An addition h8ll been made to the carpenter shop at the Maestranza, an adjacent
room having been fitted up as a blacksmith shop, where a man is kept continually
employed. There have been collected 12,000 feet B. M., valued at $1,200, of native
hard-wood lumber, including the followin~woods: Babicu, jocuma, Spanish cedar,
jucaro, majagua, chicharron, and acana. These woods were obtained from 010
buildings that have been overhauled and repaired.

Installing new and repairing old plumbing work comprises a large portion of the
emergency work mentioned above. For this purpose a first..e}aBII plumoor is employed,
who performs his work in acc.ordance with the most recent practice in Banitary
plumbing. In following hiB trade here a plumber encounters difficulties of a nature
that could only be met with in a city where the style of building is similar to that
characteristic of Habana.

The heavy hard-wood floor and roof joists prevent the extension of soil and vent
lines without the use of numerous offsets and cleaning screws in old buildint!8,
increasing the C08t of the work and retardin~ the perfect working of an otherwIse
Banitary plumbing system. Often the conditIons are such as to render the work
very offensive. It has been the policy to keep all plumbing pipe exp08ed when con­
ditions would permit. This policy may sometimes have been supported at the BaCri­
fice of appearances, but the desirability of this method may be readily understood.

In public buildings other than th086 occupied as office buildings, or where it was
desirable to preserve a neat and tasty interior, plumbing was roughed out below the
floor and supported by hangers between the heavy floor beams. All pipElll were
exp08ed and the neatly wiped joints with traps, vents, and cleaning screws were
made as little objectionable as possible by being finished in aluminum or bronze.

The style of construction in Habana renders the use of P trap back outlet cl086ts
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desirable in almost all casas, and especially when it is an object to preServe unbroken
the appearance of the ceilings. In installing back outlet water-elosets a space 16
inches wide was partitioned off next to the wall. This partition formed the back of
the water-eloset stall and together with the sides were generally formed on a frame­
work of I-inch iron }?ipe covered with expanded metal and finished off with cement
plaster, which, after It had become dry, was painted with white enamel paint, form­
mg a hard glO8l!Y surface that can be easily cleaned.

A method was devised for securing a pilaster to the front of the partition which
served as a door jamb. These pilasters were ornamented or left plain as the condition
warranted.

In place of stone lBfes used in the better class of work in the States, cement safes
have been used in Habana. The adoption of cement partitions and cement wastes
have answered the requirements of economy and have satisfactorily served the pur­
poses for which they were installed.

The system adopfud in large cities of the United States of introduci~ fresh air to
house drains through a pipe leadi~ from the sidewalk to the drain Ime has been
enforced in Habana since the Amencan occupation. A question has arisen as to the
advisability of continuing this system, the conditions here, it is claimed, being such
as to defeat the results obtained in cities in a more northern latitude. Facts are
being collected to determine this question, an investigation having been ordered
with this end in view.

The following statement shows the amount paid for permanent employees and
amounts expended for repairs to different buildings. Certain suma are charged
against this 8CCOUllt for work for which a specific and separate appropriation had
been authorized, but owing to the emergency of the same It could not be delayed
until the funds were on hand. In such cases materials and labor used in general
repair are charged against such appropriations for a like amount.

404.88
886.75
662.00

11.80

111.00
128.18
65.78

181.118
17.75
12.75
111.94

l64.lllI
18.50
26.20

824.87
1l87.18
78.00
4.28
5.84
5.88

107.00
84.50

106.01
40.69
48.00
7.50

Monthly roll 16,177.49
Repairs enll1neer department, eon-

atructing di'afUng tables, etc .••.... __ 1,2m.79
Timekeeper............ .. .. .•.. .... .. .. 392.50
Foreman.... .. ....... ..... ..•... ...•.. • 288.18
Watchman and helpelll, carpenter and

D~~~.~::::::::::::::::::::::::::::
Watchmen, hOllPltal mllltar ..
Labor from B. Weber's roll ..
Map and drawing case for archives at

La Fuerza 287.50
Governor..general's palace repairs, ay·

untamlento ..
Matadero repall'B •..•.....••••••••••••••
Taoon Market ..
CrlBtIna Market repairs .
Captain of the port building •.•...•....
Old post-ofllce repalft! ..
Maestranza Buildlng repalrs ••••....•.•

Puerza electrlo plant repalrs ••..••••.•.
Quinta de loe !CoUnoe .
Cortino de Valdes .
Dragones lIarrBckB .
Carcel and audienola _..
Mercedes HOllpital ..
Begundo Cabo ..
Military Btable ..
MnniolPal vivac .
Headquarte1ll8eoond ArtIllery •••••.•.
Repa\i'B to tools .
HOIIPltal milltar, preparing mortar, etc.
Beneftcenola .
Torreon repa!llI .
HOIIPltal N'o. 1 ..
Matertal, lumber, naIla, paint, plumb-

ing supplies, eta...................... 2,M1. 79. ---
Total 14,6DlI.89

PalaWio pumping Btation.-The work of preparing the plans and specifications for
the Palatino pumping station was allotted to this department. The pumping station
forlnB a part of the project for the improvement of the water supply to Quemados,
Camp COlumbia, and Principe, being carried out by the water and sewer department.

After careful consideration of plans and specifications, during which five estimates
were prepared, the object being to constmct the building in a manner that would be
both serviceable and inexpensive, a project, providing for a brick building 42 by 69
feet by 20 feet to top. of parapet wall, with numerous arched openings evenly spaced
and separated by Pilasters formed of brick with stone bMes and caps, Wa& selected.
Over the pilaster cape an entablature with architrave and frieze of brick and a heavy
cornice of stone, topped by a paneled parapet wall which in tum is finished with a
fltone cap, gives character and style to the building. A trnlI!ed hip roof, with a
Louvre ventilator extending along the ridge of the roof, was designed. The framing
of this roof is very strong and substantial, butz for reason of economy, it will for the
present be covered with 8iIbestus roofing, which will be treated to two coats of red
paint. Paneled doors and glazed and paneled sash will be used in door and window
openin~. All transoms will be pivoted top and bottom.

The mterior will contain a pump room boiler room, closet and bathroom. The
three latter will be plastered and finish;;d throughout, and the other rooms will be
le~ unfinished. All woodwork will be finished natural. Specifications called for a
bUilding complete with the exception of concrete fioors and foundations, which were
to be provided for by the department.
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In answer to an advertisement for bids, the following tenders were received and
opened: .

Amount I To be
of bid. Ip~:d.

I

Da"a.
Parker, Waugh &: Co•••.••••.•••••••.••••••••.••••.•••••..••••••••.••.•••••......•. f7,2llO.00 46
Purdy &: HendelBlln •.........•....................•............................•.. V.IlS.OO 90
SWlIldorl!, Ze.ldo &: Co. •.. . •• •• .. • . . . . . . • . . . . • . ••• . .. • .. • . • • . . . . • . . . . . . . .. • . • . . . . . • . . 9, 544. 60 70

Parker, Waugh & Co. being the lowest bidders, contract was executed with them
October 1 for ~nstructing the station. The work of superintending the construc­
tion of the building was assi~ed to Capt. T. L. Huston, assistant engineer, Depart­
ment of Cuba, and attention 18 invited to his report, with photographs showing the
building in different stages of construction.

lIabana TTUJladero.-A full report of the necesaity for a modern abattoir in Babana,
~therwith a detailed description of the manner in which slaughtering is done in
th18 city, is given on page 193 of the report for fiecal year endingJnne 30, 1900.

On May 23, 1900, the ayuntamiento appropriated the sum of $8,894.80 for improv­
ing the sanitary condition of the Babllna matadero, and constructing an addition to
one of the cattle corrals and providing arrangements therein for slaughtering swine.

Plans and specifications were prePared and embraced, first, complete system of
plumbing and drainage; second). carpenter work; third, masonry and plastering;
fourth, construction of concrete noors.

Advertisement was published in the local papers, inviting proposals for the work.
The following is an abstract of the bids received:

(S)

Per
yard. Total.
(7)

CllU!llof work.

Plumb- Labor
lug and on Item
drain·
Ilia. No. I.
(1) (2)

: Cement floors,
1------,------;-----;------1700 square yards. Labor

on
Item

No.7.
Name of bidders.

Contracts were executed with Purdy & Henderson for the plumbing and drainage
and conerete floor work, and with R. Guzman for the masonry and plastering. The
lowest bid received for the carpenter work was considered excessive, and authority
was obtained to carryon this part of the improvements by hired labor.

Upon the request of the mayor of Hahana, an estimate was prepared for enlarging
the shower·bath building, amounting to $430. This estimate was approved, and the
extra plumbing was completed by Purdy & Henderson and the balance of the work
was carried on by hired labor. The improvements were completed August 4, 1900,
at a cost of $9,269.29, and the buildings were turned over to the mayor and the city
authorities August 25.

The following is a descril?tion of the most important improvements:
Nine hundred and fiftY-B1X feet of open drains were put 111 new or repaired. These

drains carry away all the rain water from the roof and all the surface water from the
grounds surrounding the ~Ul- of buildings comprising the matadero.

Vitrified drains were laId as follows:

Vil~~rne~~.: ~~
S-Ineh 128
6-lneh 42
4-lnch 96

The 15-inch pipe drains nearly 50,000 square feet of tlt1'(.'tlt 8urflU.'tl ill addition'to
all the water earned to it through the open drains. The 8, 6, and 4-inch pipes carry
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away the eoil and waste matter from the water clO8ets and shower room, together
with all water used in dressing the carCllBBe6 of the beef and swine and in washing
out the slaughterhoUBell and corrals.

Cast-iron drains were laid as follows:
C&l!t-lron pipe. Feet.

8-lneh 223
6-inch 74
f>.lnch.............................. 10
4-lnch ..................................•.•........•............................................. 128

The 8-inch cast-iron pipe extends under the floor of the beef slaughterhouse and
takes the place of the foul plank~overed masonry drain that formerly carried away
wMh water, blood, and (owing to the large crevices between the plank cover and
the cement floor) pieces of flesh and entrails, that up?n being dumped into Matadero
Creek, decayed and caused pollution. The liqllld matter is now carried away
through 12 ceBBpools, with covel'B of heavy iron grating, that are connected to the
8-inch drain, which has been covered With cement flooring, converting the foul­
smelling interior of -the slaughterhouse into a clean and odorleBB building. In like
manner the 4, 5, and 6-inch pipes drain the swine slaughterhouse.

Thirty-four self-clOlling water cocks, to prevent waste of water, have been installed
to replace the old compression cock!' in the beef slaughterhouse.

At the front of the grounds a lavatory building has been erected, containing 2
water~IOBets, 1 lavatory, and 1 urinal for the superintendent, and 5 water-closets,
2 urinals, and 1 lavatory for the workmen employed on the grounds.

Adjoining the new swine slaughterhouse a shower-bath room has been erected,
containing 32 head showers.

New taps have been made for hOBe connectiollB, and water pipes have been ex­
tended as deemed necessary to the different parts of the l!rounds and buildings.

One hundred feet of new 2t-inch h08e have been furlllshed for washing the floors'
of the buildings.

Cement floors have been graded and patched and strainers have been put over
yard drains at outlets to sewers.

The buildings and arrangements for slaughtering swine comprise the following:
An addition WBB made to one of the cattle corrals, incloeing a space 58 feet wide

by 59 feet lon~. On one side of this addition a building covering a space 48 by 52
feet, and containing 7 swine corrals with a capacity for 250 hogs, WBB built. Each
corral is provided with a trough for watering the swine.

In slaughtering the swine, they are driven in limited numbers into a shackling
pen, where they are secured by a shackle by the hind leg and hoisted with the aid of
a block and tackle to an overhead track, where they are run into the slaughtering room
thus sUBpended. Here they are killed by sticking them in the neck with a knife, and
they are then pUBhed along to a platform, where a gambrel is inserted at the joints
of their hind legs and they are hoisted into a Bcalding vat. Upon being hoisted out
of the vat they are again sUl'pellded from the track and the hair is scraped from their
C81'C8ll1!eB. They are then rolled to another point in the room, where their entrails
are removed, placed upon a table, sorted, cleaned in a cleaning tank, and .prepared
for market. After the hog is dressed, he is pushed to the far end of the track and
switched on side tracks. A sufficient amount of overhead track has been installed
to hold 200 hogs.

The addition in which this killing is done was bnilt of heavy timbers to match
the buildin~ it adjoins, and is roofed over with galvanized corrugated iron. The
buildin~ is mcloeed by an inclosure 7 feet 6 inches high, and hBB been floored over
with cement flooring blocked off into 5 foot Bquares.

The building incloeing the corrals is built of lighter material, but is roofed over
same BB the main building, and is floored with cement flooring blocked off into 3 foot
squares.

Attention is invited to the accompanying photographs showing the improvements.

OFFICE OF MUNICIPAL ARCHITECT.

[Mr. Luis de Aror.arena, municipal architect.]

The municipal architect is cha~ed with the inspection of all building operations
In the city of Habana. Work of lJllproving and repairing various city properties is
aiBO carried on under his direct mpervision. Applications for permits for construc­
tions of buildings and establishment of induBtnes are made to the ayuntamiento,
and referred to the municipal architect for his recommendation. When approved,
it is his duty to Bee that alf mch work is carried on in conformity with the munici­
pal ordinanC6ll.
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During the six months, 4,458 expedienteB have heen received from the ayunta­
miento, and 4,184 have been dispatched relating to the following works:
New works:

New bulldinga •... 78
Additional stories........................ 16
Newrooma .•............................. 115
Stables ...••.............................. 11
Sheds....... 22
Fencee .....•...•......................... 46
Newfronlll •.............................. 16
PartItions . . . . . . . . . . . . . . 20
Porches I;
Balconies.. '" . . .. . . . . . . .. . . . .. . . . . .. . .. . . 6
Sta1rclUles...... ••..•............ •.... ..... 6
Dividing walls........................... 7
Bath rooms............................... 7
Show C88ll8 .•..... 7
H&118 ••.•.............. 6
Columns ............................•.... 7
Kitchens................................. 7
Celllng!! 4
Chimneys. . . . . . . . . . . . . . .. . . . . . . . . . . 2

llW:~:lk~.~. ::::::::::::::::::::::::::::: i
Gate...................................... 1

~~~~::::::::::::::::::::::::::::::::: !
Sundry minor works.. ... .. . .. ... . . . . . .. . 68

447

Repairs:
Roofs or 11001'8 ••••••••••••••••••.••••••••• ZI8
Doors or windows , .. . . . . . . . . . . .. 112
Whitewash1ngand painting •............ 217
Sta1rcallel ••••••••• ••.••••••••••...•••••• 9
Rooms... 10
P&1ntlnp•...•.••..•...................... 17
Fences •....••....•.•..................... 16
Partitions................................ 20
Porch6ll •..... ....••...................... 14
Balconies.. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

~~~~~~::::::::::::::::::::::::::: ~
Water-clOllelll.................. 17
PIl181'8 •••• ••••• • ••••• . . •••• . . • . . . . • . • . . ••• 8
W&118..................................... 8

~=~.:::::::::::::::::::::::: Ig
Beams•.•••.....••........................ 10
Sidew&1ks . . . . ••. . . . . . . . . . . . . . . . . . . . . . . . . . 12
Downspoulll•.•................ """ ..... 7
Fronlll••.......••.•....................... 2Ii
Pllllts ••••••••••••••••.••....••..•.•••••.• 4
Sheds..................................... 8
Connections to sewers.. . . . . ... . . . . . . . . ..• I;
Bath rooms.. .. . ...•. . . . . . .. . . . .. . . . . . . 8
Stables 8
Kitchens. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 2
ShOWC88ll8 3
Gables.......... .............•.. 3
Transoms................................. 1
Arches •. 2

~~~:::::::::::::::::::::::::::::::::: t
Trusses................................... 4
yards..................................... 2
Gener&! repairs, patching, etc 81

969

DenunclatioDJI:
Works without IIcenaes 244
Wooden structures....................... 70
Ruinous houses for demolition.... . . . . . .. 100
Ruinous houses for repairs . . . . . . . . . . . . . . . 99
Extension of works ..•................... 22
Unsanitary condition sr;
Fences •..........•....................... 39
Stables ..•..•..••.•....................... II;
Barbacoas .......................•. 13
Sheds.. 14
Fronts......•...•..•...................... 16
Balconies................................. 14
Interrupting thoronghfares . . . . . . . . . . . 12
Rooms 11

I Denunciatlons--<:ontlnued.

~~~~:::::::::::::::::::::::::::::::: ~
Cornices.................................. 8
RulnoU8 w&118............. 7

~=.:::::::::::::::::::::::::::::::: :
Doors and windows II

~~~~.~~~~~::::::::::::.:::::: :
Kitchens .•.••...................... '" ... 3

~!~~?~::::::::::::::::::::::::::: i
Laundry.................................. 1
Fruit sllOre................................ 1
Sundries...••.•••................. """" 84

883

IudU8trI&1l1censes:
Grocery stores """"""'" 43
Laundries " .. . .. . . . . . . . . 4S
ColJee houses.. . . . . . . • . . . . . . . . . . . . . . . . . . . . 8f>
Restauranlll 39
Fruit stores............................... 89
DaIries ........•............•..........•.. 81
Charcoal mope.......................... U
CIgar stores 87

~:~~J::::::::::::::::::::::::::: 1:
Boilers, 81l8, and steam motors, etc....... 10
Second·hand stores••.... :....... .. . .. ... . 8

~ui~~iUi:::::::::::::::::::::::::::: ~
Carrousel................. . . .. . .. . 6
Pastry shope. ..... .... . . .. . ... . . . . . . 13

~~~~T/HHH/ 2I
Wine storee , . 4
Stables.................................... 2
Shoe stores •••...... 8
Sundries.. •••• . . . • . •• . •. . . . . . . . . • . . . . . . . .. l2ll

666

Finished work:
New works ••••••.••.•..•..•.•............ 211

~~~e.i.:::.: ..:..:..:::..:::::::::::::::::: :
Demol1t1oDJI ••••••.• . .. .. .... . .. .. .. . . .. . . 20

821

Reporlll:
Building Ilnl!ll.............. .••.... . ... 28
Estimates.. ..•.... .•.•....•.•••.... .•. 29
Extension of time •... .•.. .. . . . .... . . . . 84
Waterworks Installation and fraud 45
Plans .....•........••. " ., ...••. " •. . . . . . . 81
COmplalnlll •......•.•..•..•............... 611
Claims.................................... 2

~:J'A~~~ ~f••f~. ~~~.I~~~:::::::::::: ~
8'TI

DBIlOLtTIONII.

HOUBe8 21
Partitions ,.
Barbac08ll •••••• . .. . . .. . . . . .. . .. . .. .. . 1
Rooms........................ I;
Fence 1
Roof...................................... 1
Porch..................................... 1
Kitchen...... . ..... ... .. . . .. ... . ... .. .. .. 1
Shed...................................... 1
W&1I....... 1
Water-clOllet howoes 1
Flat roofbattlement........... 1

40
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The following repairs to cit! properties were finished during the six months:
Colon market.-Plumbing: nstallation of 14 wooden water-closeta, 11 enameled

urinals, 6 galvanized-iron sinks with dmins and traps, dmin pipes for fIsh tables.
The water-closeta were installed in old kiOBkB, two of which were reconstructed.
Water pipes were constructed to two tanks located on the roof.

Marble work: Installation of 35 slabs for meat tables and 8 large slabB for fIsh'
tables.

Modification of vegetable tables: Consisted of lining 230 square meters of the vege­
table tables.

Third polia atation.-Consisted of carpenter and IIllI80nry work in constructing a
forage room! rep8i~ floors, building feed boxes, repairs to water-closet, and white­
W8Bhin~ irunde of statIOn. Cost of work, $97.85.

Repairs to lightning rtxh, maestranza building.-Connecting and repairing lightning
rods, and furnishing and inBtalling S8 metersof new rods. Total COBt of work, $63.36,
of which $35.36 has been paid.

Repairs to skjllight, police department building.-Consisted of repairs to imme of sky­
light and putting in 9 glass panels; repairs to roof and ceiling, and whitewashing;
total cost of improvementa, $74.76.

Work at dog pound.-Replacing and resetting flagstones, patching and whitewash­
~wal!-a and partitions, and repairs to doors; cost of work, $66.

Repairs to pavement, Tacon market.-Replacing of 26 flagstones and resetting old
stones in different parts of the building, the whole comprising about 70 square
meters; total cost, $212.75.

APPENDIX L.

DEPARTMENT OF CuBA, .0FFlCE OF CHIEF ENOINEJm.
Habcma, Cuba, January 15, 1901.

SIB: I have the honor to submit my report of operations of the department of
works of the port for the six months ending December 31, 1900.

The organization of the department is practically the same as stated in report of
fiBC81 year ending June 30, 1900. The work executed durin~ the period covered by
this report is classified under the heads "Reconstruction, ' "Care and repair of
wharves," "Dredging," and ,. Miscellaneous. "

BBCONSTRUL-rION.

Bulkhead at Capitania fUl Puerto.-This bulkhead is situated between the Capitania
del Puerto and Caballeria wharf and was fonnerly constructed of wood, much of
which had become rotten, rendering the whole structure weak, unsightly, and
unsanitary. The project submitted for ita reconstruction under date of October 13,
1900, was to construct that portion above extreme low water of concrete in order to
give it a more attractive appearance and to be much more sanitary than if rebuilt of
wood. The estimated cost of the work was $1,431.56, to be paid for from funds on
hand. Authority was gmnted in second indorsement, Headquarters Division of
Cuba, October 18, 1900, file No. 1236 (0. C. E. D. of C., file No. 630). The work was
commenced October 22 and completed November 15, 1900. The bulkhead is 160
feet 6 inches long, 2 feet 6 inches wide on top, 3 feet wide at the base and 4 feet high,
and contains approximately 75 cubic meters of concrete. There are two seta of etePBlone for the use of the Capitania of the port and the Marine-Hospital Service, ana
the other for the public.
Expenses incurred:

Labor. .. .. . . ... . . . . . . . .... . . .. . . . ... . . . . . . .. ... . ..... .. . . . .. .. .. ... . .•. . ... . .. . . . . . . .. . . . .. 1585.18
Material •...•.......... _. ..............•.....•.•.....•..•..•...••....•.•.........• _..... 7611.98

TotaL _ _ _ _ _ 1,29Ii.11

BUl of Material!:

:'m;~~e~tr:.~'.~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~:~476 meters broken lltone. at 12. ...... .. ...... .. .. .. ...... .. .. .. ..... ..... ... .... .. ... .. .... 96.00

~i~~~~~~~jjjjjjj jjjjjjjjjjj jjjjjjj jjjjjjjjjjjjj jjjjjjj~~ j~~ j~ j~~j ~~ j~ ~ ~ ij~i
6 'ifheelb&rrowll.. ••• . • .. • . • . . . •• . . • . . . . . • . •• . • .. . . . .. . . .. • . •. . . . . ••• . .. . . . . . . . . • . •. . . . . . . . . 12. 60

Total. . ••• . . . • . •• •. . . • . . . . . •. . . . . . • . . . . . . • . . • . .. . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 759. 98
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CARE AND REPAIR OF WHARVE8.

Under this head are included the general wharvee (Caballeria, Villalta, Adnana
Vieja, Carpineti, and San Francisco), Luz, Paula, and Tallayiedra wharvee. The
work consista of current repairs, BUch as repairing or renewmg floor, floor beams,
pile fenders, column protectors, zinc roofing, splicing rotten or useless piles, repairing
the pavement adjoining the bulkhead, etc.; for this work a regular crew of BeV'
eral carpentel'il, laborers, watchmen, and a mason and tinner are employed.
Characterand extent of principal repa1rll:

Floor beams laid ..

.~~(;iii~~;;Ul1::;\rI);21:i;g=:"~~.:: :::::::::::::.:::'.:::::::::::....:::..:::::::::::::....:'.'.'.::iine;.rfoot::
~~~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::~~.~'iI~~::
Wooden trullI!es made and p1&ced ..

ExpellllCll Incurred:
Labor 16,989.25
Material " , . .. . . . .. . . SOl. 71

Total................. 6,790.96

BI1l of mateJ1ala:
1,&00 feet hard wood, at 176 ••.•••••••••••••••••••••••••••••••.•••....••.•.•...............
14,46& feet pitch plnel.~from 121.7& to 124; average cost, 122.4636 per M ..
44 barrels nail., COllt 12 to fUO per barrel; average, fU272 .

~~~~~~~mt~~:~i:~.:;;:::::::::::::::::::::::::::: ::::::::::::: :::::: :::::
MlsCellaneotlS, paint, bruahes, brooms, etc .

Total•.............. '" .......•......................................................

DREDGING.

801.71

The principal work done during this period was the continuation of the two proj­
ecta mentioned in report for last fiBC&1 year: Dredging in the basin for the installa­
tion of the proposed. dry dock of Krajewski-Pesant Company, atRegla, and dredginK
in Atares Bay. Several other works of a minor character were executed. Two of
the three dredges have been at work almost constantly.

Dredging of navy-yard. -The dredging at this \llace was done upon request of Lieut.
Col. C. F. Humphrey ~ chief quartermaster DivislOnof Cub&. Authority for the work
contained in third inaorsement, Headquarters Division of Cuba, dated July 6, 1000
(0. C. E., file No. 351). The object of the dredging was to remove lumps at the coal
wharf and in front of the quartermaster's wharf just constructed. The dredge Puerlo
Rico commenced work on July 11, 1900, and finiBhed July 18, 1900, excavating 933
cubic meters, at a total cost of $202.25.
Expense Incurred:

Labor $116.00
Materials and supplies...................................................................... 18.26
Hired tug, towing to sea.................................................................... 68.00

Total... ..•..•................ 202.26

Co6t per cubic meter, ~. 2167.

Dredging at Paula wharf.-Thia work WB8 performed B8 per authority contained in
third indorsement, Headquarte1'8 Division of Cuba, dated July 17, 1900 (0. C. E. D.
of C., file No. 378). The COBt of the work was paid for from current funds. The
object of dredging at this point was to obtain a greater depth approaching and along­
Bide the water pier and lower end of Paula wharf. The' dredge Puerto Rico began
work July 18 and continued until August 7, excavating 1,166 cubic meters of ma­
terial, comristing of a thin layer of mud, hard clay, and loose stone overlaying solid
rock.
Expenaes incurred:

Labor " 8871i.50
Materials and supplies. .. . . . .• . . .• . . .. . . . .. . . .. •. .. . . .. . . . . . . •. . . . .. . . . .. iiI. «

Total. ...•. .. .. . . . .. . . . .. . . . . . . .. . .. .. .... . .•..... .. .. .•. . . . . . .. .. . . . . ..... 426. 94

Co6t per cubic meter, ~.3661.
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Dredging in Atare8 BlIJI.-This work was perfonned under authority contained in
third, fourth, and fifth mdorsements, dated August 26, 28, and 30, respectively (0.
O. E. D. of C., file No. 6802). The authorization provides for dredging in this
vicinity to an average depth of 10 feet, at public expense, for the improvement of
navigation and bettennent of sanitary conditions; the work to be carried on at times
when the dredges are not more urgently needed elsewhere. The dredge Comercio
started work at this place September 12, 1900, and continued until the 12th day of
December, 1900, excavating a total of 42,600 cubic meters, at a cost of $5,407.47.

ExpI!TUll!J! incurred.

Total.
Materlalll ILabor. IUld
repairs.

iJ~~!~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::..~:~:~ ~:~.I-I3-I-:i:-13-:-~
Total [ 5,t07.47·

Cost per cubic meter, ~.1246.

Dredging channel to and akmgwUk of pier of-Krajewslri-Peaam Company.-This project
consisted of dredging to and along the west side of the pier of the Krajewski-Peeant
Company, for the purpose of admitting vessels drawing 15 feet of water to moor at
the pier, and was done on application of the intereSted parties under authority
contained in second indorsement, Headquarters Division of Cuba, file No. 4136
(0. C. E. D. of C., file No. 442), they paying the entire cost of the work. The
dredge Comercio was emp-Ioyed from August 6 to 20 and from Au~t 28 to Sepember
11, 1900. The steam dnll was also employed several days on thIS work.
Work performed:

Excavated by CrrtMrcto cublc meters.. 7,040
Transported to_ do 7,040

.Expenses incurred.

Labor. Materlalll Rent of Total.
and repairs. dredge.

11,6116.00
89.02

582.03
100.00

2,466.05

1100.00 f'/ID.OO
22.98

182.03
100.00

TotaL .

Comerclo $875.00
Steam drill. 66.04

~~t::teri';i:: :::::::::::::::::::::::: ::::: :::::::::: ...~:~.
---·1----1----1----

CoBt per cubic meter, 1O.3D.

Dredging for Kraje1lJBlri-PeJlant Company in basin for propoBed dry dork.-Under date
of November 18,1899, Krajewski-Pesant Company, of Habana, made application for
the dredging of a basin for the installation of a fioatin~ dry dock at Regia, authority
for the construction of which had previously been given. A project and e8timate of
coet was submitted December 11, 1899, recommendin~ that this department be
authorized to execute the work on condition that Kra]ewski-Pesant Company pay
all expenses of same. The project was approved in first indorsement, Headquarters
Department of Habana, December 16, 1899. Work was started February 8, 1900,
and during the time 'previous to the period covered by this report 13,452 cubic
meters were excavated. The dredge Havana continued work from the 1st of July
to and including December 20, 1900. The Puerto Rico worked in the same locality
from July 1 to 11 and from August 7 to 10, when she was laid off owing to lack of
scow service. The dredjZe Comercio worked from August. 21 to 26, inclusive, and
from December 12 to 31, inclusive. The steam drill was employed continuously at
this place with the exception of a few days in September.
Work performed:

Dredge Havana excavated cublc metei'll .. 10,341
Dredge Puerto Rico excavated do.... 1,100
Dredgl CrrtMrcto excavated do.... 3,700

Total do•••• 15,171
Transporwd to sea do 16,171
Holes drilled and blo.sted __ number.. 806
Average depth of holes drilled meters.. 2.77
Total depth of holes drilled do.... 2, 236. 89
Average charge of powder used poundl.. 4.11
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E.xpemu incurred.

Labor.
IM..terlaJ

1

1

Rent of
I and dredgee.

repafn.
Totro!.

Dredge Havron...... 12,463.!If Il101.27 l1,llOO. 00
DredgeCOmerclo........................................ 6&2.261174.24 616.00
Dredge Puerto RIco 188. ro 17.14 11l'l.00

t§.l?i*.~~:~H2i :DFf:::7L:::::
Mlacellr.neoua, duty on dynamite, etc 1 : .

",2lI6.21
1,44l.50

837.64
2,410.40

6li6.36
231.00
8IiO.00
818.96
6(.02

11,140.08

Cost per cubic meter, $0.7343. Cost per linear meter for drilling and bl88ting,
$1.50. The cost of this work is high on account of the material being very compact
clay and stone, all of which had to be drilled and blasted.

Dredging at Tnllapiedrn.-On application of the superintendent of street cleaning to
dredge in front of the dump board at Tallapiedra to a BU1ficient depth to permit the
1argeIlt garballe ba~ 10 he fully loaded WIthout grounding, the dredge Put:rro Rioo
started work ])ecember 28, under authority contained in second indol'l!ement, Head­
quarters Department of Cuba, December 19, 1000, file No. 1236 (0. C. E. D. of C.,
file No. 764), and has continued to date, excavating 310 cubic meters.
Expen_ incurred:

Labor..................................................................................... Il\ll.oo
M&terlaJ . . . . .. . .. . . .. .. . . . . . . ...• 29.00
TowlIlJ' mr.terlal to lea . . . . . • .• • •• . • • .• • . . •• • •••• . . • • • . • • . • . ••• • • • • . . . . •• . • • • •• • • • • • ••••• • 16. 00

TotroL ..••. .... .. . . . . . . . .. . . . . . . . . . .. . . . . .... . ... . . . . . ..•.. . . . .. . . ... .. . ...•.. . .. •... . . . . lOS. 00
Colt per cubic meter.. . . . . . .. . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . •. . •• •. . • . . . . . . . .. . •. . . . . . . . . . . . . 10. 3S22

Bummary of dredging:
Tolal quantity dredged by~..........•.•.......•.................cublc meters.. 58,440
Tolal quantity dredged by HaooM '" do.... 10,341
Total quantity dredged by Puerlo Rim do.... 3,5Oll

Total .............•........••.......•..................•.•.....................••.do.... 117,290

Colt~ret.r~~:~~u:e~~~bfc~tt::.: 17,2l2.b7
HOMna, at 10. 8075 per cubic meter. .. . . . . . . .. . .. .. .. . . .. . . .. .. . .. . . . . ....• 8,179.70
PIU:rttJ Rim, at 10.2402 per cubic meter '" .. .••• lK3.119

Total .•••••.•.....•.....•••..................................................•.........• 11,23:>. 36

Collt of transportation:
Department tug OriBtiM 3, lI02.16

~n:rt~~.t.~l~~.~I~::::::::::::::::::::::::::::.::::::::::::::::::::::::::::::::::::::::: ~~
TotaL 4J:l.

06
7.1

12
6

Colt of uansportatlon, per cubic meter.............................. ..• IU

===0===Total expe!lllC of dredges 11,~.S6
Tolal expenae of tmn!lJlOrtatlon 4,117.16

Tolall'OOt of dredJrlng Ib~1i2
Colt of dredging per cubic meter, Including transportation................................. 1U.2282

JlI!lCELLANBOUS.

Cfeaning JurrOOr fron1.-A crew of 1 foreman and 8 men with a large rowboat have
been regularly employed to patrol the harbor front from La Punta to Matadero
Creek and gather up all refuse deposited on the shore.

From two to three trips have been made each week.
ExpeIlllelllncurred, labor ..................................................•......••.......... 11, MO. 00



SPECIMEN OF PINE PILE, TWO YEARS IN HABANA HARBOR, SHOWING RAVAGES OF
THE TEREDO.
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Plant.-No new plant has been purchased and no very extensive repairs made.
The water-tank boat was overhauled and repaired between the dates October 20 and
December 5, a number of ribs and moat of the siding and deck being renewed, and
the hull covered with sheet zinc.
Expen_ Incurred:

Labor .....•.............................•........................•.......................... 1489.00
Material. . . ... . . .. . . ... . .. . . . .. . .. . .. .. .. .. .. . . ... ... .... ..... . . ..•. . .. .. .. ..•••. .. . . ... . .. . 11i2. 12

Total. . . . . . .. . .. . .. . .. . . . . .. .. . .. • .. . . . . . • .. . ••. . •. . . .•. . . .•. . ... . ... . • •.. .. •. .. . •• . . .. . . . . 641. 12

Bill of materlala and cOllt:

m~~~f~~:~·:;~::::::.::::::.::::::.:::::::::::::::::::::::::::::::::::::::::::::::::
1 barrel pitch .

!~~~1::~:~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
80 rods, i by .
4 washers •••.............................................•........•.........................

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 152. 12

Dredge Cbmercio.-During the fiscal year ending June 30, 1900, a special allotment
of $6,500 was made for the general overhauling and repair of the machinery of this
dredge, and the work was well advanced at the close of the fiscal year. There have
been eXjlElnded during the period covered by this report $2,134.30, leaving a balance
on hand December 31, 1900, of $725.40.

'lUg Clio.-The only repairs of consequence done on this tug was during the month
of Auguat, when the machinery was overhauled and aeveral repairs made, amount­
ing to $646.35.

PILBll.

The life of different woods in southern aea waters is a very interesting aubject, and
one upon which authorities differ. It is currently, admitted that treated timber­
uaually by the creosote proceBB-will prolong the hfe of piles or timbers exposed to
the ravages of sea animal life; but the opinion of many is that the additional life
will not compenl'llte for the increased cost, and there are those 'who doubt the virtue
of the treatment and who prefer" hard wood" at any price. We have in the gov­
ernment wharf at Triacoml8 an opportunity of testing this aubject. This wharf was
built of creosoted pine piles in Jannary and February, 1899, and is therefore just 2
years old. An examination of the piles waa made to-day, January 15, 1901, with
the followin~ reaulta: Of the total number of pilea, 200 to 300, but one shows any
evidence of mjury from the sea animals. Many of the piles were scraped and thin
shavings stripped off, showing the timber to be perfectly sound and thoroughly
impregnated with the creoaote, which still ¢VeB off a fresh, strong odor of the oil.
The piles are heavily covered with the animal life, which includes hundreds of forma
from the minutest teredo worm to full-fled~ oysters and crabs, all of which are
intermingled with a plant and coral growth, but the whole seems to be attached to
the outaide of the piles only, and as yet have done no harm. The one pile referred
to as having been attacked preaenta a fine illustration of the effects of the work of
these minute animals, and also shows very plainly that they will work only where
the creosote baa for BOme reason not penetrated, and that when they reach the oil
they atop. The portion attacked seems to be a strip of sappy wood about 20 inches
long by 4 to 6 inches wide and 1 to 3 inches deep. The color of the wood indicates
that the treatment did not reach it. The outer edge of the strip is eaten to a pulp,
and within it is honey-combed until it resembles a sieve. These piles were treated
with 16 pounds of dead oil of coal tar per cubic foot. The quantity usually prescribed
is 18 pounds per cubic foot, but in many instances as high as 20 pounds are uaed.

While the evidence of two years is not auflicient to justify the extensive use of
CreoBOted pine in preference to the native hard wood, it is thought the reaulta are
better than at first expected, and are sufficiently encouraging to warrant ita moderate
nae. It is hoped that time will prove beyond question the advantage of the treated
pine timber on account of the eaae with which it is worked Rnd the very much
greater lengths that may be obtained in pine than in the hard wood.

TIDE OBSERVATIONS.

Three tide ~ngea were estahlished during the fall of 1899 for the purpose of 0 beerv­
ing the action of the tides and determining the line of mean low tide with a view of
adopting this line as the city datum. In the report for the fiscal year ending June
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30, 1900, this subject was~.to such extent aa the records of six months would
permit, but aa conclusions drawn from·. lleriee of ob8ervations covering a period
of letll! extent than onA v· \l' may be qU~f\nable, the present report is based on the
records of a full year '- ..ag December 31, 1900. The three gangee are situated. 88
follows: One at San Lazarll Ihl~ oft the gult COBBt, about 1,700 meters west of the
mouth of the harbor; one at t'ltl~1I8Building, in the narrow neck of the har­
bor~ 700 meters from its mouth, anu one at the extreme upper end of the bay at Talla­
pieara wharf. TheBe gauges record the action of the tidee at their retlpeCtive locations
and furnish the data necessary for comparison. The curves of all three gauges ha"e
been plotted on the same shet'ts, referred to a straight line temporarily &cOOpted 88
city datum, which gives a graphic iIlll8tration for comparison. Each sheet shows the
results of one month's obeervations, the hours of high and low water, the phases of
the moon, and the hour of its greatest declination north or BOuth of the equator.
These sheets are too~ to accompany this report, but they have llerved aa a baais
for the study of this subJect. The effect of the wind on the elevation of the water at
the different gauges is noticeable, but ordinarily is very slight. For example: When
the wind is not very strong and the tide is millg, the gulf gauge will read 0.05 foot
hillher than that at Tallapiedra or interior gauge, which in tum will read 0.05 foot
higher than the Maeetranza or channel gauge. The winds with varying force and direc­
tion influence the currents and are a caUIIe of greater or letll! difference in the heights
of the gallWJ readings at the same time, the difference u.sually being from 0.02 to 0.05
foot, but on the occaaion of a very strong northwest wind and an entering current
the difference haa been aa great aa 0.30 foot. During time of flooding tide and strong
northeast wind a higher level at Tallapiedra results, the difference being about 0.05
foot more than at the gulf, and the time of flood tide is haatened BOme minuteR.
With this same wind and an ebbing tide the time of low tide is retarded. A strong
north west wind during time of flooding tide is the greatest factor in produciLg differ­
ing elevations on the lleveral gauges at a given time. Under these conditions the
gulf will show 0.20 foot higher than the interior, and the latter 0.20 foot higher than
the channel gauge. If the wind continues for 20 to 24 hours the three curves will
become almost parallel and the time of high and low tides become identical at each
of the three gauges.

As a rule the difference in elevation of the three gangee at a given time is less in an
ebbing than with a flooding tide, the difference being ll8ually 1688 than 0.02 foot.
The curves in this particular are at times confusing; the usual order obeerved is that
the ~f is 0.02 foot higher than the channel, which is 0.02 foot higher than the
interior. The greatest difference in ebbing tide is with a southeast wind, while with
a soft northwest wind the heights equalize. TaKing into accou.nt the varying condi­
tions of wind and current which determine theBe variations, the average differences
may be said to be not more than 0.05 foot, and a general comparison of the readings
at the three gauges shows their heights to be almost the same.

The sinuoll8 curves found in the interior and channel gangee are caused by the
wind temporarily retarding or accelerating the tidal flow, depending_ upon its fort-e
and the duration of its impulses. An inspection of the curves will show that the
range of tide is greater at Tallapiedra than at Maestranza, which in tum is greater
than at San Lazaro. As the tidal interval is subject to slight variations at the three
g&U!«JI!, it would be expected that the relation of height to time (or average rate of
tidal rise or fall) would not be subject to a rule, but this is not the case. The range in
Tallapiedra being greater than at Maestranza and San Lazaro, the rate is consequently
greater. As the range of the tides do not exceed 2.50 feet, the average rate is very
small. It is ~ter at Tallapiedra tban at Maestranza, which is equal to or greater
than at San Lazaro. The mean average rate at Tallapiedra is 0.17 foot per hour;
in Maestranza, 0.12, and 111 San Lazaro 0.10. The greatest rate shown in Tallapiedra
was 0.27 foot.

Difference between succe88ive and alternate tides: We have taken aa baais for the
following obeervations those tides observed at San Lazaro gauge, as the same rule
applies to the Tallapied", and Maestranza tides. The phenomenon of the tides in
Habana, strictly speakinf' obeys the general laws of tides accepted in the equilibrium
theory of tides. We say 'strictly speaking" because BOmetimes the tidee are BO small
that they could not be obBerved were it not for the dehcacy of the tide gauges. Thel.'e
general laws are: First. Two high waters and two low waters occur during each
twenty-four or twenty-five hours. This phenomenon exists in Habana. The type
of our troPiC tides is indicated by highest high water to lowest low water and lowest
hip;h water to highest low water, aa may be seen in Diagram B: which repreBents the
tropical" spring tides" of the 28th and 29th of May, 1900 (aate of total eclipse of
the su.n). The greatest Great Tropic Range of the year occurred the 29th of May,
being 2.22 feet. In the Dialtram B, in comparing the llemidaily ranges, we observe
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that the first is 2.20 feet and the eeoond but 0.40 foot. It is neceflllalY to coJl81l1t
the gauge recorda to appreciate a tide of this height. Second. The heights of alter­
nate tides are more or letl8 unequal. We know by the equilibrium theory of tides
that the sea surface B88urnes the form of an ellipsoid of revolution whoee lo~
axis points toward the tide-producin~body. The different {'OB!tions which the ellip­
soid takes are caused by the declination of the moon, or by Its being on the equator,
two conBeCUtive tides being nearly equal when the moon is in the equator and becom­
ing more unequal at time of moon's greatest declination either north or south. The
tides called tropic tides are caused when the moon is farthest north or south, which
is 21 0 or 220

, or near the Tropics. Having this law in mind, and the very small
semidinrnal range of our tropic tides, the phenomenon which occurred on the 8th,
9th, and 10th days of July is easily explained, 88 shown in Diagram A. The moon
W88 then at its greatest declination BOuth and the sun had pa.IlBed the zenith on
June 30, which W88 about ib! greatest declination north. In Diagmm A it can be
seen that the 8llmidiurnal rauge W88 reduced to O. During the lunations of AugnstlJanuary, and February it W88 proved that with analogous positions of the sun ana
of the moon the BaIIle phenomenon occurred to a letl8 degree. the semidaily ranges
being exceedingly small, 0.06,0.05, and 0.02 foot. It will be observed this phenom­
enon did not occur in the.interior and channel gauges, but probably would have
done so if the wind and current had not entered 88 opposing fact.ol'll. Third. The
heights of corresponding tides vary from day to day. This phenomenon takes place
also in Hahana, and is caused: Fil'llt. Lunar variation. When the attraction of both
the sun and the moon are present at the BaIIle time, 88 in new or full moon, it is
natural that the highest tides occur, and 88 the moon neal'll the quadrants the tides
become letl8, as the attractions of sun and moon are directly o{>posed, during which
time the tides are smallest. Second. Annual variation, whIch is caUBOO. by the
greater or leBSer attraction of the sun which may be seen in Drawing D, resulting in
the mean Bea level compared by months becoming higher nearing the equinoxes and
lower nearin~ the solstices.

The follOWIng laws also are complied with in this port: The lunitidal intervals are
shorter than usual near the times of fil'llt and fifth octants and longer near the times
of third and Beventh. The inequality in intervals and height for alternate tide be­
comes greater 88 the moon's declination either north or south increaseB. (Second
law.) The range of tide is greater near the time of new or full moon, and leBSer
near the -moon's quadratureB. (Lunar variation. ) The ran~ of tide is greater also
near the time when the moon is in perigee and leBSer when It is in apogee. Finally,
from the observations during the past year, we have been able to reduce 88 a mean
value ior the establishment of the port during new or full moon of 8 hoUl'll 14
minutes.

Tabl~ deduced from obBervation8 at San Lazaro (Gulf) gauge.

Mean
range.Dale.

i I M~;;;-
Maximnm Minimum IMax mnm level

range. range. ~11:~:~e referred to
. city datum.

-------------1----1----- ----- _.--
1900.

January ••••.......•..........•...•••••••••.
February•................•...••............
March •..........•••.••.........•.•.......••

~~.:::::::::::::::::::::::::::::::::::::::
June.................•...........•.••.•••...
July ••••••••••••....•.........••••••••••••••
August ••••••••..•..•••..•..••••••••••••••••

~~;:r~::::::::::::::::::::::::::::::::::
November ............•.•..•.....•......••••
December ••••••••••••••••••••••••••••••••••

Fed.
0.878
.908
.1176
.91i2
.937
.908
.8li8
.861
.902
.BMI
.8111
.870

Fed.
2.06
1.76
1.91
2.18
2.22
2.20
1.90
1.7S
1.78
2.00
2.19
1.97

Fed.
0.06

.06

.M

.06

.12

.14

.02

.07

.04

.12

.24

.17

Fed.
2.87
2.18
2.28
2.62
2.28
2.20
1.96
1.84
2.16
2.10
2.39
1.99

Feet.
0.145
.045
.143
.288
.363
.274
.429
.M3
.687
.677
.417
.216

Mean range for the year, 0.8118; maxlmum range during the year, 2.22; mIn1mum range during the
year, 0.02; mean Ilea level dednced from obeerv&t1ona of the year. 0.826.

CUBA 1900-voL II, I'T 4-13
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Table deduced from obBervatiom at San Lazaro (Gtdf) gauge.

I
)(ean hlah )(8&11 low Highest hlah Lowest low

wawr wawr wawr warer
referred to referred to referred to referred to
city d&tum. city d&tum. city d&tum. citydatum.

------------
1900.

JOu&IT•••••••••....••..•..•..•.•••••••••••••.
February ...••......•••••.•...........•.•••••.
March •..............................•........

~~~::::::::::::::::::::::::::::::::::::::::::
June ..................................•....•..
July•••••••..•.•...........•.•.....•.••••••.•.•
Angust .••.•••••.•••••••....••.•••••..••••••.••
September ••..•..•.............•.....•••••••.•
October ....................•..............•...
November .
December...........•.....•.......••..••......

Feet.
O.2lM
.496
.631
.764
.832
.7'26
.856
.lM4

1.138
1.107
.862
.661

Feet.
O.1i84
.406
.34S
.188
.106
.176
.om
.082
.236
.248
.028
.2111

Feet.
1.211
1.22
1.42
1.72
1.76
I.M
1. lID
L60
1.88
L96
1.110
1.41

Feet.
1.11
.96
.~

.110
•IX!
.66
.111
.24
.80
.14
.49
• fill

Mean high water deduced from obeervatlona of one year O. m
Mean low wawr deduced from ob8ervatloD8 of one year......................................... .123
Hlghel!l high water during the year 1. 96
Lowest low water during the year 1. 11

Maximum dllference In water level. .••. , " , S. 07

The followin~ project for the improvement of the harbor front W88 submitted
January 24, 1901, and forwarded to headquarters of the department with the indarse­
ment of the chief e~neer, 88 quoted below:

SIB: Complying WIth your verbal instructions, I have the honor to submit here­
-with a project for the imJ;lrovement of the harbor front between La Punta and Capi­
tania rlel Puerto. The object of this project is: (1) To correct the sanitary conditions,
which are bad on account of the accumulation of refuse and foul depoaits due to the
an~les in the present shore line; (2) to provide a broad and unobstructed roadway
between the north end of the Prado and the Palace, post·office, and Caballeria wharf;
(3) the reclamation of a large tract of land, which will be at the dispoaitio.n of the
city for parks, driveways, small-boat landings, wharfage for light-draft veseels, and
swrage yards for materials and merchandise; (4) the general beautifying of the
city front, whieh will enhance the value of taxable adjacent property.

The project includes the construction of a concrete sea wall carried on easy curves
from the Punta to the Capitania del Puerto in water ranging in depth from 3 to 11
feet, an average of about 7 feet; the filling in back of the wall to the street level with
material such 88 broken stone, cement, mortar, etc., from old building, and sand clay
or clean harbor dredgings brou~ht in on barges; the construction of a broad cement
sidewalk and a macadam carnage road; the removal of the old sea wall on Cuba
street between La Maestranza and Baluarte de la Punta, and the parking of all the
an~les and reclaimed ground. The carriage road wili extend from La Punta to the
east end of the Cortina de Valdes, where it will enter Empedrado street. The side­
walk will extend the entire length of the sea wall. There will be four sets of step8
leading from the sidewalk to the water for the accommodation of small boats. The
lanrlingB for light-draft vessels will be located, one near La Punta and the other near
the foot of Empedrado street.

Your attention is respectfully invited to the accompanying map, !!howing the pro­
poeed work in plan anrl section, and to the attached estimates, which are approxi.
mate, being based upon uncertain BOundings and without borings, but which are
sufficiently close to give a very fair irlea of the cost of the scheme. The work of
parking is not included in the estimate, 88 this will be done by tbe department of
parks from current allotment.

One estimate is for a foundation compoeed of rough-cut stone and riprap and the
other is for a concrete foundation, the concrete to 00 depoaited in sacks and laid in
place by a diver. The latter plan will dispense with the wooden stringers and ties
and also with the pile construction at the landing for vessels, 88 the slope of the con­
crete will be materiallv steeper than that of the loose stone and permit the veseels to
lie close up. The whole project should be subject to such slight modificatioDll 8!l the
chief engineer may determine.



46,600.00
6.800.00
11,000.00
8,000.00
11,000. 00

A, H. WEBER,
Asmtant FJnginm-, Superintendent HarboT W()f'U.
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EIllimate of materials and co8/, of projed f()f' improving harboT from La Punta w tM
Capitania.

sea wall, fm, roodway, and Ilidewalk, looee-stone foundation:
2,200 cubic meters concrete In place, at 811 ••••••••••.••••••••••••••••••••••••••••••••••. IU, 200.00
800 cubic metel'B dressed stone removed from CUba street wall and placed by hand In

foundation, at 12 " . . . . . . . . .. •... . ..•.. . ...•. ..•• . ..••. .•.. .. ..•. . . . 1,600.00
1,200cubic metel'B rougb-drlll!8Cd stone In place, at 8IL •••••• •••••. ..••• •••••• ••••• . .•.•• 7,200.00
7,000 cubic metel'Briprap stone In place, at lIS •.••••...•••••••.. ••••••••••• •••••• •.. •••• 21,000.00
90,000 feet B. M. native hard·wood timbers In place, at Sl10............................. 9,900.00
20.000 feet B. M. native hard·wood sheet pllee, at SlI0................................... 2,200.00
SO,OOOfeet B. M. yellow pine for molds, at 830...... 900. 00
24,000 feet B. M. yellow pine for platforms In place, at lI50 1,200.00
6,000 pounds bolts, nalls, SPlkes

j
ell'., at80.0'7............................................ 8liO.00

120 Jucaro plies 10 meters long n place, at S2l 2, C>2O. 00
62 000 cubic meters fill, UllIng some sweeplngB, sewer excavation, refuse, and some har·

480~~~~1Iea~n~~iii:i,Q:::::::::::.:::::::::::::::::::::::::::::::::::::::::::::::::::46,~:~
t,200 square meters cement sidewalk, atSl.OO 6,800.00
11,000 square metel'B macadam carriage road, at Sl....................................... 11,000.00
Extending seWe!'B and drains.•..•.....•...................... '" . . .. . .•.. ... . . .. . . .. . . . . 3,000.00

. 136, liIIO. 00
Contingencies, 16 per cent. : .. .. . . .. .. .. .. .. .. .. .. .. .. 20.488.00

Total 167,0'78.00

Estimate of materials and cost of project f()f' imprwing harboT pont from La Punta w the
Capitania,

sea wall, fill roodway, and sidewalk, all concrete foundation:
2,200 cubic meters concrete In place In wall, at 811 $24, 200. 00
6,600 cubic meters concret~ In place in sacks In found~on,at 18....................... 44,000.00
SO,OOO feet B. M. yellow pine for molds, at 830.......................... 900.00
24.000 feet B. M. yellow pine for platform In place, at 800.............. 1,200.00
2,000 pounds nalls, spikes, etc., at 80.0'7....... :.......................................... 140.00
62,000 cubic meters fill, UllIng some sweepings, sewer excavation, reftllle, and harbor
. mud, at80.76 .

4,200 Ilquare meters cement sidewalk, at 81.50 .
~OOO square meters macadam carriage road, at ,1. , ..
J<;Xtendlng sewers and drains ..
60,000 sacks, at 1O.lC> .

144,240.00
Contingencies, 16 per cent............................................................... 21,636,00

Total' . .. . .. .. .. .. .. .. .. .. .. .. .. . .. .. .. . .. 166,8'76.00

Respectfully submitted.

Maj. WILLIAM M. BLACK,
Corps of Engineers, U. S. A., Chief Enginm-, Department of Ouha.
[FIrst Indorsement. Department of CUba, office of chief engineer, January 24, 1901.]

Respectfully forwarded to headquarters Department of Cuba. The necessity for
the improvement upon which the project within was made has been impre8:led
upon me ever Bince my ll8Bignment to duty in Bahana, and next to the proJect for
bulkheading the head of the harbor, this work is believed to be one of the mOO im­
portant improvementR of the harbor front of Babana. The cost is not very great
when the advantages to be gained are conBidered, and it would seem to me to be
well to include this item in the amount of money to be raised by the city of Hahana
under a loan for sewers and pavin~. The work could then be constructed tmder con­
tract, if ~o desired. If there are other revenues which -can be applied to this pur­
pose, the immediate approval of the project and the authorization to do the work by
hired labor or contract, as may be deemed most advisabk>, is recommended. The
se('ond oi the two estimates, that of $165,876, will, it is believed, afford the mOO per­
manent work. Should this work be done by contract, it is probable that the cost,
including the contractor's profit and the necessary supervi8ion, would be $200,000.

W. M BLACK,
Maj()f', Corps of EnginP.ers, U. S. A.,

Chief Engineer, Dep<lrtment of Cuba.

Note, March ~O, 1.901.-A project has just been prepared by the department of
streets for extending the present sea wall at the foot of the Prado to the Torreon of
San Lazaro, with a driveway, sidewalks, and parking, all as shown on accompanying
photographs. The (,OAt of this work is estimated at $309,206. This cost could he
reduced to $199,462 if the work were done durinj.'( the eonstruction of the propolled
sewer system, by making use of the excavations from this work for filling.
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AtrentiolJ is respectfully invited to the wgent n~ity of improving the upper
end of the harbor known as Atares Bay. The necel!8ity for this work exists on ac­
count of the very bad BlUlitary condition of this section of the city front and the need
of additional wharfage facilities, which could be provided in connection with the
general improvement of this locality. A detailed project for this work .has not yet
been prepared, but it may be stated in a. general wa.y that the plant should include a
bulkhead from the gas company's provertr 8Cl'Oll8 the low ground at the mouth of
Matadero Creek to Atares Hin, the fillwg ill back of the bulkhead to. the street level,
and the dredging of the bay in front.
Bummary of recelplll and expendltul'llll:

Receipt&-
Recei ved by regular allotment ...........•.•...........•....••...•.•.....•.•...•..•• 141,361.98
Received by speelal allotment for repairs to dredge Cbmercio....................... 2, ll.'ilI. 70
Received from m\Jlcellanooua ROuree&.. •••••••••••••••••••••• •••••••••••••••••••••••• 15,980. Tl

6O,B.45

Expendltnre8:
Oftlce and mperintendence........ ..•.... .•........•.•.... 4,lI06.81
Dredgea. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 13, 285. 26
Ttlgl! ...••••••.••••.•••.••••••••••••••••••••.•.•••••••••••••••••••••••.•••.•...••••...••••• 7,546.87
Tug hire .... .. .. .. . . . .. .... .. . .. .. .. . ..... . . . . .. .... .. . .... .. ..... .... .. .. . .. .. .. .. .. .. ... 483.00
Repairs to w..wr boat..................................................................... 641.12
Rent of water boat.. .......• 224.00
Current repairs to MeOW. aIft! pile driver.. . .. .. .. .. . .. .. .. . .. . .. . .. .. .. 63ll.26
Wharf reeon!!tnJctlon 1,2ll6.ll
Wharf, care and repair................................................................... 6.1110.26

glriJ'I~~~ .~~~~~~~~.t.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~:gff: g'f
BlIl8t1nll' mawrlal........ 971.87
Miscellancous ~......... 728. Tl

Total. 42,ITl.III
PaymentM made on lI11bllltlCll brought forward July 1 f7, 207. 81
Returned totreMurer 1,4.';7.10
Depoaited with trCll.llUrer for rent of dredgCll.................................... 2, 967. 00

---11,631.41

li3,l108. 44
Balance on hand December 31, IllOO ........ . ... . .. . . .. .. ... .. .. . .. . .. .. ... .. .. .. .. .... . .. 6, 394. 01

450,20'2.45

In addition to the aOO"e, all of which pertains to the port of Habana, th~ follow­
ing papers have been prepared and submitted during the period covered by this
report:

Report on project submitted by the secretary of public works for the improvement
of Cardenas harbor; report on proposed rules and regulations governing width of
tires for vehiclell; report and ('8timate on the inRtaIlation of a vault at pol!troffice;
report and estimate on the improvement of Cienfu6gos harbor; plans and specifica­
tions for shed for wharf at Trinidad; report upon propol!ed addition to the building
used by the school of painting and sculpture, Habana; suggestions regarding title of
certain government landB at Las Animw; inRpection and report upon road at Colum­
bia Barracks; report and eBtimate on the improvement of Matanzas Harbor; report
on the construction of a Be8 wall and carriage drive from La Punta to Capitania del
Puerto, Habaua; report on contnwt for tile floor in penitaldBol'y, Uabana.

Very respectfully, your obedient servant,
A. H. WRBKll,

Assilltant Engirw:r, .)uj"r;nlmdent Harbor Work...
Maj. Wn,LIAM M. BLACX,

Corps of FJnyin.et.,..., F. S. .A.,
Chief ./!.'nginur, Department of Cuba.

APPENDIX M.

OFFICE OF CHIEF ENGINEER,
ENGINUR DEPARTMENT, DEPARTMENT OF CUBA,

Habana, Cuba, Jalluary IB, 1901.
SIR: I have the honor to submit a report of operations of department of BlUlitation

and renovation of public buildin~ and fortifications for the period of six months
ending December 31, 1900. l\-Iuch time, trouble, and culling have been expended in
obtaining a harmonious and efficient organization 8U8ceptible of expansion to meet
unexpected work as it ariseB.
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Maj. W. M. BLACK,
Carps of Engineers, U. S. A.,

Chief Engine", Department of Cuba.

The organization 88 it fltands at present consists of three divisions:
(1) The draftinjC division, in chal"Ke of Mr. George W. Annitage, architect, where

alJ plans, estimatetl, and bills of material are prepared before work of construc­
tion is commenced. Three vervexcellent architects and draftsmen are connected
with this department, who have'had large techni~ training, namely: Mr. T. Ernest
Videtto, Mr. J. A. Vautier, and Mr. J. A. Tieman. The other employees are Mr.
Jose Gonzalez Salas and Mr. Corliss See. To this division much of the results of
actual construction are due.

(2) The office division, in charge of Mr. J. L. Young, where all requisitions,
reports, and records are made and correspondence attended to.

Mr. J. L. Scrivener has charge of the details of the office, assisted by Mr. Gabriel
Ramos and Mr. J. P. Roche. StenOgraphers are Mrs. Ella Rose-Johns and Miss
Carrie L. Rector.

(3) In the construction division work is specialized under competent foremen as
much as JlO!I8ible to secure beat results, with two general foremen to oversee opera­
tions on one or more jobs, and a civil engineer to do the work pertaining to his
pro!ession. Following are. the foremen, etc.: W. O. Ayer, civil engineer; Elmer
Welch, rodman; F. W. Piel and M. M. Latta, general foremen; D. W. Shea, me­
chanical and electrical enjZ'ineer; J. W. Cousins, plumbing foreman; Frank Hawker,
mason and plastererforeman; Martin Fuhn,carpenterforeman; H. G. Moore, painter
foreman; F. Trowbridge, sewer and excavation foreman; C. P. Greer, A. C. Lavelle,
and Alex Browning, assistant general foremen; C. C. Converse and A. Brownlee,
in.~pectors; Alex Rogers and Harry J. Leonard, coat clerks; Frank Chambers and
C. W. Stewart, timekeepers.

The foremen of the different classes of work do their particular work under general
direction of general foremen as to relation and connection with other classes of work,
but the latter do not interfere with their forces.

It has been the endeavor to keep costs up to date in order to intelligently direct
opprations t{) avoid wastes and leakages, but a good cost clerk is a rare individual in
Cuba, and the present incumbents are the" survival of the fittest."

The splendid photostraphs showing the work at the different stages of operation,
and all the plans ana details, were made by Mr. Charles E. Doty, official photog­
rapher, engineer department, and are the principal features of this report.

Very respectfully, your obedient servant,
T. L. HUSTON,

A88i8tant Engine", DepartmerU of C'uba.

DRAFTING FORCE.

A drafting force of 6 men are kept constantly at work p'reparing projecta, get­
ting out plans and specifications, preparing estimates and bIlls of materials. Since
July 1, 1900, the following plans have been produced at costa given:

Per cenl
Amount 01 ol ....tl·

umber Coot 01 estimate mate re-
I sheelB. drawings. for work. qulred to

£roduce
rawlng.

30 S972.06 860, 706. 80 1.9
24 464.75 42,000.00 1.1
16 215.80 15,858.54 1.4
28 699.40 88,419.64 2.0
15 47S.4O 22,100.00 2.2
33 345.15 5,503.82 "6.2
30 154.06 16,600.00 1.0
10 211.90 81,759.25 .7
15 ll27.45 28,206.00 2.9
8 91.66 5,000.00 1.8

17 889.40 88,846.00 2.6
2 29.90 3,98'l.61 .7
4 87.10 2,570.00 3.4

30 150.80 .............. ..........

N
o

----------- --- ------

Rantlago achool. .
PllSlleoger landing .
Dragones b.'rrack. .
Mercedes hospital .
Atares casUe .
Vivac court room .
Audlencia Impl'OvemenlB .
Quarantine bllrracks .
New laboratory .
Art studio .
La Fuerza .
Tank tower at Cabana .
Carcel omce .
Miscellaneous drawingB .

"This Included complete drawing_ and bill of mllterla.ls for two projeclll.

Tolalllmount of Clltlmates 1291.450.66
Total amount expended lor drawlnlf" 15,617.80
Average per cent 01 estimate required to produce drawings................................ 1.9
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During the past two years measured drawings have been made of a 1arKe ma'ority
of tbe public buildings thro~hout the city, which, together with the plans of an
new projects, are kept on file III this office.

The following is a list of drawings of public buildin~ of which no plans existed
that have been made from rqeasurements taken since the American occupation:
Hahana carcel, presidio, presRlio infirmary, bOBpital militsr, cuartel de 18 fuerm,
matadero, Mercedes bu!pltal, Atares caBtle, Draitones barracks, municipal viv8.C,
police headquarters at Casa Blanca, charity hOBpital at Guanabacoa, laboratory build­
lUge, rural-guard barracks at Guanabacoa, maeetranza buildi~, engineer head­
quarters, Tacon 1, 3, 5, Mercado de Tacon. Cabana fortreBB, beneficencia, 81m Lazaro
hOBpital, Reina battery, CompOBtela streetOrphan Asylum, quinta de higiene, hacienda
building, poet-office building (old), Aldecoa hOBpital, Recogidas prison, Casa de
viudas, carcel at Guanabacoa.

In addition to the above, old Spanish plans of many buildings have been collected
and are to be found in the file case of thiS office.

CAllCEL AND AUDIBNCIA.

Estimate No. I, for system of sanitary plumbing, Bewere, concrete floor in main
patio, steam laundry, cooking apparatus, and sundry repairs, $36,673. Project
approved in Civil flle D. of C., No. 1236, April 10, 1900; O. C. E. file D. of C., No.
125, April 10, 1900. Estimate No.2, for additional concrete floors in corridors and
main patio, $1,200; project approved in Civil file D. of C., No. 5007; O. C. E. file D. of
C., No. 125. Estimate No.3, for renovation and remodeling of the principal office of
the Habanacarcel, $2,570. Project approved in Civillile D. of C., No. 1~3l?, Nove~n­
ber 14, 1900; O. C. E. file D. of C., No. 125-96, November 16, 1900. Estimate No.
4, for the renovation and ornamentation of the audiencia offices and court rooms,
this being the civil and criminal court of Habana, $16,500. Project approved in
Civil file D. of C., No. 1236, November 13, 1900; O. C. E. fileJ No. 683, November
14, 1900. Estimate No.5, for gaB and electric system of liKnting carcel, $1,710.
Project approved in Civil file D. of C., No. 3667, December 20, 1900; O. C. E. file
D. of C., No. 121>-97, December 20, 1900.

On the 6th day of June, 1900, bids were received according to plans and specifica­
tions previously prepared for a new system of plumbing, a steam laundry, steam
kitchen, and cement floors. Carpenter work, masonry, and tinwork were done by
the department. Prosecution of the sanitarr work at the carcel developed the fact
that toere was originally very little plumbm~ of any kind and that was in an
extremely unsanitary condition. The water pipes were in bad condition, BOme com­
pletely closed and others broken. Water-closets in audiencia were mOOly broken
and very filthy. In the carcel, a bucket system had been in use for BOrne time. The
Bewers were in an awful condition, rectangular. built of brick and stone, half fllled
with fecal matter and the sewage oozing through the sides saturated the Rl'Ound for
many feet around. NumerousJarge openings were to be seen directly over Bewers in
patios, kitchen, and laundry without traps or coverings of any kind. Swarms of rats
chased each other throu~h the sewers, aiding materially in keeping them from becom­
inii clogged. At night the rats feasted on the garbage which was thrown around pro­
IWscuously after meals. With the old system the rats were a bleeBing in disguise.

The slow pr0greB8 of the work neceBBitsted a large amount of disinfectants, as the
ground excavated for sewer was very foul and had to be kept continually covered
with lime and soaked with electrozone and other disinfectants. About 45 yards of
the sewer excavation in laundry was so permeated with sewage that it was removed
from the premises, taken to ·the scows and dumped into the BelL Two circular
cement b8sins and 1 cement tub in laundry answered as combination bath tube,
laundry tube, and sinks {or washing dishes.

The kitchen was a crude affair, conBiBting of about 10 large iron kettles set in brick­
work. No effort was made to carry smoke away throuKh flues.

Purdy & HenderBOn were the contractors for the steam kitchen and bakery, and
much credit is accorded them for being the first contractors for the department who
prosecuted their work promptly and satisfactorily. The progreBB on the steam laun­
dry was very slow, the principal delay being caused by the arrival of a boiler falling
short of requirements of specifications as to caPl}City. The floors in patiOB, corridol'B,
laundryi and kitchen were in a very dilapidated condition; partly cobblestone,
partly 0 d marble tile, and partly flaggmg. This work was done very IlIlBatiBfactorily
as a whole. While the material used was good, about 80 yards had to be taken up on
account of inferior workmanship. The contractol"R had many difficulties to contend
with-from the difficulty to obtain competent foremen-on account of the condition
of building and the proclivity of the pI1BOners to damage work.
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HABANA CARCEL. KITCHEN.

HABANA CARCEL FOOD CARRIERS.
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HABANA CARCEL STEAM LAUNDRY.

HABANA CARCEL. ONE STERILIZER AND WASHER, ONE WASHER, ONE CENTRIFUGAL
DRYER, ONE DRY ROOM.



-i
III
o
rr:
«
o
«z
«
III
«
:I:

Coogle



-- --------._------

HABANA CARCEL SLOP SINK.
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HABANA CARCEL. AUTOMATIC TROUGH URINAL.

HABANA CARCEL. TYPICAL PRISON CLOSETS.
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WORK PERFORM~D BY GOVERNMENT FORCES.

191

A roof W88 constructed o...er east rear patio to shelter new steam laundry appa­
ratus. Heavy framing, high enough to provide ventilation, W88 placed on wall sepa­
rating carcel from the presidio to receive rafters. The other ends rested in the
wall over audiencia balcony on second floor, where there was located, on new roof,
a ventilator and skylight. The roof covering was of galvanized iron.

Guttering and down spouts were provided. Similar roofs were also placed over the
two sets of showers on opposite side of rear patio. Where the roof comes in contact
with top of prison windows, a space was left for light.

Trolley track was constructed for the paBBage of food conveyors from kitchen to
front end of main patio. The room utilized for steam kitchen beinl!' dark and poorly
ventilated, 6 window openings were cut into wall, located to correspond in every
respeet to existing opemngs on that side of the main carcel structure, and the !o\'rat­
ing>! were made unnecessarily heavy to harmonize with existin~ antiquated ones.
Heavy wire mesh ww! placed in the openings to prevent passage of weapons from the
street. The excavation in the rock walla, the shoring up of floor beams above and
the lining of jambs with masonry and plaster, was a tedious and an expensive oper­
ation. Coal box and screen to showers were placed in rear patio.

In the audiencia, on the second floor of the bl1ilding, slat partitions were placed at
main toilet rooms, 2 partitions were removed on north row of offices to afford larger
rooms, and, to light same, there were placed on roof 4 flat skvlights of heavvopaque
glaes, placed slightly above roof level. Sliding curtains were fitted below glaes 1\8 a
shield against the glaring rays of the sun. Floors of corridors were repaired. Roof
leaks were stopped by somewhat extensive repairs, but any permanent stoppage of
leaks to the old tile roofs of the Habana buildings appears to be an impossibility.
A new wood ceiling was placed in judges' extreme north toilet room. A balcony
leading from the end of corridor which branches from main corridors to the north
court rooms, to the north toilet room referred to, was constructed over laundry of
carcel below.

This balcony is supported by cantilever I-beams supported firmly bv the walls of
the building, upon which is placed a floor of heavy 3-inch mesh expimded metal,
eoncrete 4 inches thiek, and a top coat of Portland cement mortar one-half inch thick.
One side of the balcony is the wall of the court room and the other side is of orna­
mental railing topPed with pivoted windows and Louvre blinds terminating on laun­
dry roof. After contractor had completed concrete floors as originally authorized,
government forces paved corridors around main corridor with COIll'rete.

The result of the expenditure upon this structure is the conversion of a filthy relic
into a prison with as perfect sanitary appointments as the ('onditions will admit of,
requiring only the intelligent direction of the stored-up energy of the prisoners to
maintain that cleanlinesa which will prel'ervc perfect health among the inmates.
The new work is on a par with the latest institutional practices in the United States,
and will bear any reasonable criticism.

The sanitary arrangements for the audiencia are perfect.
Item. of cost:

Slat partltlons (much of the material on hand) ...............•................square foot .. 10.07
Wood work for trolleys lInear foot.. .12
Placing 4 skylights 2l by 7l. Including cutting openlng1l, mason work, shades, at each ri7.'n,

or per square foot complete. 4.18

ESTIMATE NO. 4 OF TIlE CARCEL AND AUDIENCIA IMPROVEMENTS.

In September, 1900, upon verbal onler of the military governor, an e~timate was
prepared for the renovatIOn and ornamentation of the offices and court rooms of the
audiencia de la Habana. A careful examination of the building demonstrated that
the stairs, halls, and court rooms, at one time sufficiently well decorated, were show­
ing signs of decay; iron work, wall paper, apd hangings falling off, etc. The neces­
sity was also felt for mon modern arrangements for the court rooms, facilities for
filing records, and decorations suitable to the uses of the rooms and to the dignity of
the surroundings. A project and estimate covering all reguirements was prepared
by this department and forwarded on November 9, 1900, WIth request for an appro­
priation of $16,500 for this work. Authority to proceed was given November 13, 1900.
Drawings were immediately I,>repared and work hegun, slowly in advance of com­
plete plans. This work will mclude when finished the washin~ and cleaning up of
all pamted parts, the scraping of walls, the repairing of all defiCIencies in plastermg,
the painting, calcimining, and decorating of walls and woodwork in hall (first and sec­
ond floors), stairway, and dome, secretary's room (south side), record room, lobbies for
civil and criminal courts, and three court rooms; to laying of new marble tile flooring
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504.00

316.00

280.00
20.00

150.00
04.00

183.00
620.00

140.00

226.00
88.00

in entnulcehall (tinrt tioor) over old Btainvayin tiacal'sotlice, and in new toilet room at
end of balcony; new grille work in entrance hall and record room; four new newel
potrt.Il and the repairing of iron stair railings and hand rails; the tearinf. oot of old
partitions and entresuelo in president's rooms and of stairway in fiscal 8 office; the
erection of new partitions in same rooms and in toilet room at end of balcony; the
cutting of doorways and erection of new doors to president's room, to fiscal's room.
and to record room; the arrBDRement of three toilet rooms with complete plnDlbin~

in president's room between criminal court rooms and at end of new balcony, and a
general repairing of woodwork, doors, windows and blinds, skylia:hts, framing and
floorin~, etc. Three double door safes are also to be furnished. 'the principal rart
of the work to be done, however, is the interior woodwork and decoration of the
three court rooms and lobby room to civil court. •

Plans for this work has been carefully studied and are now completed. The wood
to be WIed will be selected Spanish cedar. The ceilings of the lobby will be deco­
rated with handsome panelings, moldinas, and cornices, and on the walls will be
placed picture moldings, chair rail, and 6a8e board.

The three court rooms will receive a loftier treatment; paneled wainscoting five
feet high on main floor will decorate the walla. This Jll':Deling, surmounted by a
handsome cornice over side pilasters, will extend to a heIght of 10 feet 6 inchee from
main floor on rostrum at the back of judge's bench. These benches will replace the
old-fashioned tables now in use. They will be handsomely paneled on front facin2
the court and on sides. The interior will be titted with drawers, etc., for the use 01
the judges and 888istantll.

Tables, desks, etc., of a modem type will be provided to replace the old furniture.
The treatment of each court room, although similar in general arrangement, will,

however, be different in design and of a pleasing variety, suited to the decoration of
a court room.

Criminal court room No.2, which at present has no door, window trim, or jambs,
will \)(' ornamented with same. The wall decorations for the whole is now being
studied 80 as to produce a quiet, tasteful, and dignified effect.
Estimate:

Entrance-
Removing and relaying old tile ftoor .

M~~fn:e:n;r~~t~~;' ::t1"'J::r:-da~~n' raii8,' cleaning' and" re'PAi~iig
newel pol'll!, mtues, etc ................................................•

Painting woodwork, doom, window.. cellingll, and beams, 7li Bquares,
at 18 .

611 8Quareo ItalllOmlnlng walls _ .
300 Bqll&re feet grille work 10 take the place of ('relIent uDBIgbtly (lUtItion,

300 Bqll&re feet, at fl.2li 87li.00
--- fl,482. 00

Btalrway and dome-
PrejJlll'ing wallR, 1I6 8Quart'll, at 12.......................................... 72. 00
PaInting and decorating side walls, llll 8Quares, at It...................... 1«.00
l)eporatlng dome, 6 Bquares, at flO 60.00
&alfoldlng 40.00

Hallway at bead of main 8talrway-
Preparing, paInting, and decorating wal\a, 40 llqnareB, at t7 .
Taking down dilapidated partition at entrance pretlldent's room' _..•.•...
5 "'IlI&res expanded metal partition, aUIlO .
72 !K)uare feet gllUlll doors and tranllOUl8, at ~.7li .----

120.00
llli.OO

30.00
90.00

100,00
48.00

Preorldent's propolled loilet rooms, (located between bIB oMce and east cor·
rldor)-

Tearing out entresuelo partitions and clOlling np doom .
New partitions, 3 Bqll&res, at SIlO .
Plumbing, 10 Include 1 waler·dOllC!, 1 urinal, and 1 basfn .
Enamel PaInting, 12 8Q1I&re8, at .----

Taking ont 8talrwar which WI1ll formerly entrance 10 warden's quarters, and
ftoorlng over wal of same-

~~oo~~~~~I~~~,r:~o~.~.~~~ .~~~.~.~~~~.~.~~.~~.~~~?~:~~~~~
115 llqU&rell marble tile Door, at fl .----

Lobby for civil collrt room-
42llqU&rell removing wall ]llLper and re]llLlring walls, aUl 42. 00
84llquare8 sizing and pslnttng, 2 coats, at 18.... ...••.•..... ...•. 102.00
704 8QlI&re feet S]llLnlsh cedar ceiling, at ~.60 3li2.00
Oiling and varnlablng new woodwork, 6 Bquares, at 18 .••.••..• •••••.••.• 18.00

t~ti~gb~~~re.~.~~~!~:::::::::::::::::::::::::::::::::::::::::::::::: ~:~
Civil court room, tdm1larly treated .. '" .
Crlm1nal court room No.1, similarly treated .
CJrIm1naI court room No.2, similarly treated _ .
Renovating lobby room at west end of criminal court, similarly treated,

omitting new ceiling and wa!nllooting .

3li8. 00

285.00

lil59.00
2,007.00
1,841.00
1,6&9.00

496.00

.....
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5245.00
60.00
80.00
20.00

167,00

E8t1mate-Contlnued.
Propoeed toilet room between court room&-

245 "'lnare feet tile Iloor, at f1 .

~~~?~~~!:~.t.~:::::::::::::::::::::::::::::::::::::::::::::::::
Partitions .••••..••.........................................................
Plumbing, to Include 1 water eloeet, 1 urinal, 1 marble bR.-ln, ete .

---- 1572.00

463.00

287.00

1,160.00
56.00

975.00
36.00
46.00
40.00

60.00
170.00
62.00
16.00

224.00
25.00
62.00

162.00

Propoeed toilet room at end of new baleony-

W:~:e.~~~~~~.~~~:.~~~.:::::::::::::::::::::::::::::::::::::::::::::
Painting ...•....•...........................................................
Plumbing, to Include water~loeet,urinal, and basin ...............••••..----

secretary's room, BOuth Bide-
Removing old paper and repairing wall•.....•............. '" "'" .
34 squares sizing, painting, and decorating, at sa .
Painting doors ana windows .
Repairs to woodwork .•.....................................................---

Record room-
Calles as per Il&Dlple requested, 160 llnear feet, at 16.60 ....•...............
60 cubic feet brick In partition, at 10.70 .
PlBBter!ng.•.......................•........................................

~~Iroorway:casingaiid'door:'repairing 8kyilgb~' Cieanliig:pal~iiiig
and kalBOmlnlng•.•.............••.......•••....•...•.......... , .

---
Furniture requested-

18 double Ilat-top desks, at 160............................................. 780.00
2 oe.k tables 8 feet long ..•.•..... , .. . . . . . .. . . . . .. . . . .. . . .. . . . . . . . .. . . . . . . . . 130.00
l.hardwood panel canopy over judgC'l' bench............................. 268.00
8 mahogany tables for judges. .•.•............•............................ 183.00
16 mahogany tables for lawyers and clerks In court room................. 1,110.00

2,471.00
Sales requested, 8 double-door safes 6 by 3 by 2t, approximately :......... WO.OO

14,900.60
10 per eeut for Incidental................................................................. 1,490.00

16,390.60
For this eetimate the department was allowed $16,500 as above stated.

ESTIMATB No.3.

In compliance with verbal ordeI'l! from the military governor, an estimate amount­
ing to $2,570 was prepared for renovating and remodeling the main office at the
Habana circe\.

This estimate was forwarded with recommendations that if approved authority
be granted to execute the work with hired labor. On November 141 1900, this esti·
mate with accompanying recommendations wasapproved by the divislon commander.
Plans were immediately prepared and work of remodeling, which is now well under
way, was commenced.

Several old partitions and an entresuelo were removed, leaving a large airy room
25 by 38 feet and 24 feet in height. Heavy Spanish cedar beams span the width of
the room at the ceilinp;. These will be dressed down and finished in the natural wood.
The side walls will be P.'!'tched and treated with a neat but plain decorative finish.
New mosaic tile .floor WIll be laid and all the woodwork now existing in the four win­
dow openings will be replaced with new Spanish cedar window casing and sash. Pro­
vision will be made to secure light and ventilation together during all conditions of
the weather.

In one comer of the room R8rivate office, size 11 by 11 feet, for the use of the
chief in ch~ of the carcel, wi be inclosed by paneled and carved Spanish cedar
screen 8 feet m height. In the upper panels of the screen muranese grass of appro­
priate clEffign will be set. Along one side and part of one end of the room record
cases 12 inches in depth will be erected, extendm~ froJ;ll the floor to the ceiling. The
lower portion of the cases for a height of 3 feet 4 mches will be projected and finished
with a n8JTOW shelf. The face of the lrojected portion will be divided into panel
dooI'l! separated by base of pilasteI'l!. bove, the case will be divided into two tieI'l!
containing shelves for records, which will be inclosed by sliding dooI'l! with clear
glass. The top of the lower I.J8:rt will be about 14 feet from the floor and will be
inade 8CCllll8ible by a neatly fimshed hard-wood ladder which will be provided with
hooks at the upper end that will han~ over and be supported by a brass rail, which
in tum will be supported by neatlydesigned brass brackets. This rail will be extended
entirely across the front of the cases at a height of 8 feet 6 inches from the floor.
Extending along the entire front of the cases, ata height of 14 feet 8 inches from the
floor, a gallery 21 inches wide is to be built and supported by heavy brackets of
Spanish cedar. Along the outer ed!re. of this gallery an ornamental railing of wrought
iron will be placed and finished With a neatly molded handrail. This gallery will



194 REPORT OF llILITARY GOVERNOR OF CURA.

he made aCl'e!lSible by a ligoht Rteel stair larlder with hard-wood tread" and bl'll8l!
handrail, to be ]?Iacec:l at one end of the jmllery. All records in the npper tier will
he elIBily acce8l'1 ble from the balcony.

. All exp<>Bed woodwork in the offiee will he finilo\h('(1 in hard oil, and throughout
the office at pointB requiring them eleetric IightB will be installed.
Estimate: •

Removing entTe>nteJo floor................................................................ ISO. 00
Removing partitions................................. 80.00
Hauling....................... 25.00

V~~~';~~I~~~~I~::"~t"~'~:::::::::::::::::::::::::::::::::::::::::::::::::::::: 1,~:~
Kal!lOmlnlng 40 "'ltUlres wlIlls, lit SI 40.00
Painting 6 Hquarl.'ll woodwork,lIt $.J............... lX.OO
Oall..I')·................................................................................... .. lW.OO
Plru<terlng , . . . . .. . . . . . . . . . • . . . •.. . . . . . . . 25.00
240 square fel't partition lrlPl08l11g office, $0.60............................................. 144.00
10 squareH mOMlc tile, at 8'24................... 240.00
200 "'luare fel't f,"",,1<.'<I. gill. windows, at ~.50.... ...•........ 100.00
200 square f..ct .Iat blinds, at SO.50 .... _.................................................... 100.00
Electric lighting: Two 4·lIght chandeliers, tlfteen 1 and 2 light brackets, 23 lights, at 115 345.00

2,337.00
10 per cent for Incidentals............................................................. ...• 233.70

2,570.70

Estimate has been approved for Iightin~ the patiOs and the street" around the
carcel huildin!( for prou.'Ction and as a JIlean!' of economy in guard!', amI also for gat!
lighting throughout all the cells, the old syRtem being in very defl'(,tive shape,

This work will be proceeded with as rapidly as feasible.

ESTIMATE ~o. 5.
A"" .Y!rtem:

10 are lam"". Ilt S35 1S5O.00
1 4,000 watt tron.former, at 10.0;, per walt...... ..•. 200.00
X lIrc brocket., at SI;; _.. 120.00
2 arc pol ('Ie., at SI;;................... :JO.OO

L~,::'}I~~rM~~~k;.i.~:·tiib;.;.: ci~::·.::::::::::~::::: :'.:::::::::::::::::::::::::::::::: ~: ~
1,200 feet :0;0. 6 Wl'lIUwr·proof wire. 146 pound., lit SO.3il _.. :>1. i;)
XOO feet No.6 wellther·proof wire. 60 pound., at SO.3il.......... 22.1.,0
Labor. .. .. . . .. . .. .. .. .. . .. . .. . .. .. .. . .. .. . .. . .. 60.00

GMAr~tem:

Black iron !\'IUI pipe-
2:;0 fl'l't2 ineh ..
300 fcet Illnch .
200 fet·t Ii Inch ..
1.750 feet llnl'h ..
400 f t t Inch .

11\0 S burner coeks __ .

n~\~nc'i:\:o.ivc·g~ie·.·. :'.'.' .- : :: .. :'.:::'. :'.: ::: :'.'.' ::: ::: ..
Labor ...•..•..•.....................•.•......•.•.•••.••••...•..•.••................

1\0.00
45.00
24.00
70.00
12.00
52.60
40.00

4.50
300.00

598.00

Total.: 1,475. 2f>
20ll for contingenclc. . .. .. . .. .. .. .. .. .. .. .. . . .. .. . . . . . . . . . . . . .. . . . . . . . . .. . 295.00

Total , 1,770.80

ll:>."TIMATE )0;0. 2.

On September 4, 1900, a communie.ation was received from the cbief of the carrel
to have additional concrete flooI"B constructed. ... I

In the first indorBement, civil file D. of C., No. 5007, O. C. E. file D. of C., No.
125, the chief eu!,\,ineer of the division reeommends that at present the concrete
work be constructed around the patios. This was not estimated for at fiI"Bt, as the
old pavementB were conside~ fairly good. The new work makes such a contl'llBt
and abutB 80 badly on the old pavement that 774 yards of additional pavement at an
e8timated cost of $1.55 per llquare yard) or a total of $1)200, was approved. On Sep­
tember 27, 1900) a request was made to have the work done by hired forces, as it
was impos.•ible to C'ontmct the work at the prices named, $1.55 per llquare yard.
This was approved October 2) 1900, and the work constructed as above outlined.
Financial statement.

Total approved !'Mtlmate 01 C08t of work 156.943.70
TotaJallotmcnt~ received............. 51,754.\10

~~~~~~(r;~~~~ri:::::::::::::::::::::::::::::::::::::::::::::::::::::~::: ~:r~:~
43,788.64

~=d~:~ra~~~e8:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.:
Balance aVlUlable December 31,1900 ..

7,966.96
2, lni. 03

6,661.93

i
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QUINTA DE LOS MOLIN08.

Estimat€ No.1, for the improvement of the fence inclo~ing the ground8, $8i7j
project approved in civil file D. of C., No. 1236, June Il, 1900; O. C. E. D. of C.,
No. 204.

The fence at Quinta de l~ Molin~ was. found in a much neglected condition.
The pillars are constructed of Cuban limestone, and faced with a coating of mortar.

On June i9, 1900, work was started, removing all defective and loose parts.
Cement and lime mortar was U8L'ti to replace all partll removed and to repair the pre­
vious damage.

On completion of masonry repairs, the iron work of fence was thoroughly !l('raped
and sandpapered, this being necel!8lU"y on account of numerou8 applications of
"whitewllllh."

The columns and ba..~ were painted two coats alabastine, a cold water prepara- .
tion of kalsomine. Thl' iron pickets were painted two coats chapapote, a coal tar.
The spearheads were painted in imitation of hronze. The gat{':S, exceptin~ main
entrance gate, were painted two coats chapapote. The grenades surmountmg col­
umns were painted two coats chapapote, and two new ones were placed.
Item. of ('.()llt:

.1488011 work, at ~.64 per _quare yard $250. S3
Alabastlne colnmns and base, at 80.09 per "'Iuare yard............. .......•..... 298.111
PaInting Iron work,at 80.07 per square yard.. 180.09
Spearbead_, at ~.:.!6 earh 26.00

~~~~:'eniire '8u~iace;;'i'so"m p~~ ;,q'uare'y;'r(i:::::::::::::::::::::::::::::::::::: ~~:~
Drayage, ete.......................... . 68.70

Total :.............. . 864.98

FUERZA ELECTRIC PLANT.

. Estimate No.1, for inst;alling an eleet.ric-~i~htplant in ~he ditc? ~t the Cu~rtel rle
La Fuerza, $.'J3,846. Project appron'ti III cIvIl file D. of C., ~o. ·L'03j O. C. E. file C.
of H., No. 7327-3.

Estim'ate No.2, for changing location of stack and putting in a smoke-consuminjl;
appa.ratus" $5,725. Proje~t app~O\'ed in civil file D. of C., No. 1236, De<..'Clllber 20,
1900, O. C. E. file D. of C., No. 239-29.

In the boiler room a new concrete floor has been constructed. The I heams and
the cast·iron columns for boiler sh('(\. are on the lVOlmd. This work has heen neces­
sarilv dela)"('II; first, on account of the tardy delIvery of the material orderell from
the States, and later, by the contemplated chanll:C as inrlicated in estimate No.2.
The delays, howeYer, have not interfered with the operation of the plant, the hoiler
haying been protectl'll h~' heavy tarpaulins.

The complete plant. was tested and lU'cepted by the department. October 8, 1000..
and turned over to the chief quartermllllter of the division, October 17, 1900.

Estimate 1'10. 2 i8 for the erection of 1\ stack directlyalong!'ide the tower of the
buildinjl; of the captain of the port; the top of the stack to project 5 feet above the
top of the tower, I\nd the entire stack to be inclosed in a square boxing: of expanded
metall\nd plastering, which will harmonize with the rest of the bUilding I\nd be
IlCI\rcely noticeable.

The I'tack will he carried across from the present pol'ition of the boilers to new
location, through 1\ room in the Fllena, which is now but little used, and throu!!,h
the top of a room used Illl a stable by the captain of the port. It will be so placed
as to interfere but very little with the other uses of the room I\nd stable.

A fan will be inserted ill the stack clol!e to the hoilers, so Illl to provide an induced
draft. Should it prove necessary, in addition to this, mechameal stokenl can be
placed on the front of the boilers, which will make an eeonomy ill the Ulle of ('Oal,
and will still further tend to consume the smoke, inasmuch as the coal is fed from
the front, and any smoke formed Jla."l.~ over a bed of live coals and is consumed
before it enters the s~k.
Elltlmate:

~~:~~::;o~~';n'~~il~';::::::: ~:::::::: ::::::::::::::::::::::::::::::::::::::::::::::: S27~:~
Jo'I\l1 connectlo11, 460 pound" stl.>el, at to. 09.. 40.1iO
8 mechanical stokcl'!I lor IOO-horsepowcr boiler 3,000.00
1 9O-Inch exbau"t fan...................................................................... 525.00
Foundation Including extension for stack 825.00
Plaelng aection of new stack.............. 60.00
8.200 pound. angle·lron frames and braces, at f().10 820.00
Plastering 9' squares, at '15................................................................ 142.60

4,768.00
20 per cent for contingencies..... . . .. . . . . . . . . . .. . . . . . .. . . . . . .. .. 963.00

Tota!. . .. 5,721.60
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Approximate COllt.

~=~~~":"i.~51~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: $4.:::~
Engineer's de\*rtment, II;O,I.!KhlB 2,000.00
C&pt&ln port building, 1;5 hghlB... 140.00

The total capacity of the La Fuerza electric plant ill 1,750 lights, .allowing 10 per
cent for drop.

As usually only two-thirds of the lights in any building are in 1l8e at the same
time, the CApacity of the plant can he safely figured at 2,000.

The two palaeetl at present supplied by this electric-light plant contain 1,300 light8,
leaving a surplus of ;00. •

Thill surplus may be utilized lIl! follows:

7,246.0010 per cent for contingencies _ _............. m. 6li

Total. ... . ... .. . . .. . . .. . . . .. .. . . .. . . . .. .. . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . .. . .. . . ... 7.971. III

NOTli:.-Tacon No. I and captain of the port's building Ilnl already wtred. In order to utilize the
full boiler caJll'City "f existing plant and to thereby save the government money and electric bUla,
It i. propo.<ed to Install a 00 kilowatt alternating current generator and appurtenancea at the follow-
Ing l.'OIlt to perlorm the services Indicated: .
1 OO-kUowatt alternating ~eneralor S2. 000. 00
r~;'Il,7I\~tl:::w~~~ ~.~~~~.~ ..~~~~~. ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 2,:::~
ti~t:n~~ f~IJ';~::'m~~~. ~~~~f. ::::::::::: ::::::::: :::::::::::::::::::::::::::::::::::::::::::: 1.;::~
I.Illhtlnlt ('al' In of the port's building 146.00
U~l::l~~ It~l~~~J:::: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 2,~:~
LIKbUng l'1l,pnet>r'. office. Tacon No. B _.. 2, 000. 00
LIlththllf P ...,nger la :llng.................................................................. 1,2fJO.OO

Total. _ 13.9116.00
Contingencies................................................................................ 1,700.00

~

Total. : 15.746.00
Approximate cO!!t of lighting the above bUildings by purchasing current per Yel\r SO. 000. 00
Approximate ('08t 01 lighting from La Fuerza plant, per month, $1,600; per year•• $19,200.00

6 per cent Interest on iuvestment......... .•.. lH4.7910 per cent repairs, etc......................................................... 1.574.6lI
---- 21, i19.«

Balance or savinII' by means of Increase of plant......................................... 8,2!Il.li6
To mmmarlze:

It will C08t to utilize pr<'8ent SIll'plus electric power at direct current.. 7,971.16
Same including relocatinR' stack. Induced draft, ete 1'. liliO. 90
It will COilt to utilize .urplll8 electric power and surplus boiler power U8fIJg alter·

natlng current __ 16,746.50
Same with relocation of stack, induced draft, etc 22,S2ll.26

D. W. Shea W88 in charge of work.

PASSENGER LAl'D1NG BUILDING.

Estimate No.1, for the construction upon a pile foundation already in place, a
building to be used lIl! a plll!sen~er landing, $42,000. Project approved in civil file
D. of C., No. 2989, September 8, 1900; O. C, E. file D. of C., No. 2M.

Request for authority to test piles in exillting foundation showing signs of weak­
ness. Work to be done by contractors at actual cost, plus 15 per cent. Project
approved in civil file D. of C., No. 1236, October 19, 1900; O. C. E. file D. of C.,
No. 254-22.

Request for authorit)' to drive anchorage piles. Work to be done by contractors
at actual cost, plus ]5 per cent. Project approved in civil file D. of C., No, 2989,
November 23, 1900; O. C. E. file D. of C., No. 254-30.

On July 5, 1900, estimates of costs for the erection of the proposed p88l!eIlger land­
ing, amounting to $51,21\6.44, and a set of drawings giving a general idea of the proj­
ect were forwarded to the military governor. The estimate ·stated several items on
which Baving could be made, and was accompanied by a request, stating that on
account of the great importance of the rapid completion of the building authority
be granted to execute the work by hired labor, purchlll!ing the materials' in open
market, or by contract, 88 might be most economical. The plumbing work to be
done by contract.

On July 6 this communication WlIl! returned with the statement that the work in
question could not be undertaken without fonnal contract, the amount of money
involved being too large. Authority W88 granted to proceed and prepare complete
plans and specifications and submit same, which W88 accordingly done.
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Bids advertised for on A\lI{USt 17 as follows: Item 1, for furnishing labor and mate­
rial for construction of building complete. Item 2, for timber in place in foundation,
steps and fende)" per 1,000 feet n. M. Item 3, for piles in place in foundation, per
linear foot. Item 4, for iron in place in foundation, per pound.

Bids were received from four tenders as follows:

I

ltem-
No.--,-~-

No. 1. NO.2. No.3. No.1.
-----------~----I-,----------
Snsdorf zaldo & Co....... 1 142,500.00

~l~w;~~~~::::::::::::::::::::::::::::::::::: ~ ~:5l:5
f70.00
100.00
00.00

81.18
1.11;
1.10

80.05
.09
.lTl

The contract entered into with Parker, Waugh & Co., the lowest bidders, was
approved September 28.

The chief engineer estimated that contingencies would make the building cost
$42,000.

The contractors in commencing work October 8, removed floor, which disclosed the
fact that the foundation upon which this $42,000 structure was to be erected had
been built in a very unworkmanlike manner. Piles were found to be driven two and
three ~eet out of position designated on plans, completely clearing the caps they
were mtended to support and were rendered thereby utterly uselElll88. In other
cases, piles that had been driven properly as regards location, had been sawed off
too short, affording no. bearing whatever for the cap that extended over it. One
case in particular served to demonstrate the carelessness of the men in charge of
construction of the foundation. A rile having been sawed off above the level of the
other piles, prevented the setting 0 a cap, the cap was dapped out to set over the
piles, but too much having been cut out, a shim was driven between the top of the
pile and the C'ap. Upon laying the floor joists it was found that the shim was too
thick and that It held the cap at an elevation of Ii inches above the surrounding
caps. To rectify this defect, the contractors dressed off the top of the cap to a level
with the other caps, ~tl>.: weakening it thereby. The contractors were directed
to remove all joists as specIfied in contract, sills and caps, and to replace the sills and
caps with Jucaro timbers, and pull out and replace three piles that had been driven
out of place by them under theIr previous contract. Two fender piles were removed
to make room for the pile driver, and the ease with which they were withdrawn
C'Rlli!ed a doubt as to the stability of the piles forming the foundation of the building.
The placing of such an expensive building upon foundation!! of a doubtful charader
could not be considered, and ordinary prudence dictateJ the testing of all piles in
the foundation.

No provision having been made in the specifications for this unforeseen work, it
having rightfully been presumed that the foundation had been built as contracted
for, in which case their strength would have been ample, authority was requ~t(>(l

from the division commander to have the work of testmg done by the contractol'll,
paying them therefor at actual cost plus 15 per cent for profit. The imIJQ"llibilityof
estimating with any degree of accuraey the scope of tlie work, as it could not have
been foreseen to what extent weakness would develop, left this the only rational mode
of procedure.

Authority for the above was obtained from the division commander on October 19.
In strengthening the pile foundation, all piles that developed weakness upon being

tested were split-oed and driven to a solid bearing. Some of the piles reqUIred to be
spliced three times and in one solitary case a pile was driven 124 feet.

In splicing, the piles were squared and the ends butted, with an even bearing.
Jucaro plates 3 by 6 inches by 8 feet were placed on opposite sides of the pile over
the joint near corresponding corners, and were clamped by four t-inch bolts extend­
ing through the pile and plates, with washers under the bolt heads and nuts. In
like manner and placed near ilie remaining -corners, four iron plates, size t by 3
inches by 4 feet, were bolted.

The row of piles on the south side were tested first, and only one pile stood the.
test to which ). was subjected. Each of the twelve piles settled from I to 61 inehes
under one blow of a hammer weighinK 2,500 pounds! falling from an elevation of 20
feet, notwithstanding the fact, that they had been In place for six months. Each
pile wa~ tested separately, and upon completion of the work of strengthening the
foundation, I.'.aeh bearing pile or cluster of bearing piles were subjected to a test con­
sisting of loading iliem to the maximum load to which it was calculated iliey would



198 REPORT OF :M:ILITARY GOVERNOR OF OUBA.

be subjected; this latter test being imposed to remove &11 lingering doubt 88 to
strenKth of sp!il'{'fl. For this purpo!'e a hl'.l\vy platform, strongly braced and afford­
ing sufficient surial'e to holo the n'C]uirerl amount of pig iron neceaBllJ"Y to make the
weight, was oonstructed and moyoo from pile to pile. These tests are now in progress..
and the new and strengthened piles have stood the test in every C&I!6. The character
of bottom into which the pilee were driven (it bein~ of mud overlaying a Bloping
base) created a fear that the whole structure might tip out towards the bay after the
erection of the building. To prevent this, a scheme was devised to drive anchor pil_
on the land side of the building at a distance of 16 feet back from the sills forming
support for building on the land side. The foundation caps will be tied to theee pile.,;br lengths of railroad iron strap'perl, bolted, and riveted to the piles and to the ends
o thecal'S. The foundation wIn also be tied to the old wharf located on the north
side of the foundation.

Application for authority to have the contractor do this work at cost, plus 15 per
cent to cover profit and rental of their pile drivers, was approved on November 23.
epon arrival of the lumher to be used In the building, WhICh was ordered from the
l'tatell, the entire shipment was condemned as not conforming with the specifications
which called for heartwood throughout and for rift-sawed lumber for the flooring;
but few pieees of heartwood could be found in the shipment, and in place of rift­
sawed flooring, common pine Booring had been shipped. At preeent the condition
of the work is such that the raising of the ironwork can be commenced shortly.
The tests are nearing completion, and the seats for the columIll! have~ l'repared.

The work hll8 Ilf'en supt'rintendffi hy 1\Ir. A. Brownlee, to whom credit IS due for
the able and efficient manner in whil'll he has fulfilled his duties.

Summary of ('oRt of contract lI'Qrk.

Items.
Contract A~tual (:ost

price. to ron­
tractor.

Piling lIn""r foot..

~~~.~~~::..:::..::::.. :::::::::::::::: ::::..:::::::::::::::::::::::::pe;'~~~::
11.10
90.00

.07

10.90
lOll. If>

.05

Summary of COllt of extra work of telltIng foundations:
Average cost per linear foot of piling driven· ....•..•.....•.....••.•.•..••..•••.•.•..•....• 12.02
Average C.Ollt per pile to test with driver 10.24
Average cost per column tested with welgh18 b 28.33
Average COllt per anchor rod In place 10.14

Contract work done to date:

f£lE~~IEll~~~:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:~e::t:~~~1t:I~:m
Estim&tell to date 11,770.20

Extra work done:
Plle.~ tested b)' drlver number.. 59
Column sea18 tested by weight do...... 8
PlJesdriven Iinear feet•. 1,026

~'.:.'~~nb:at;,edate:::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~~~::.~:~ 2,990. 'D

Grand total of estimates to date.................. 4,767.47

APPROXIMATE ESTIMATE OF THE COBT OF PA8BENGER LANDING, UPON FINAL PLANS.

l'bundalion.

PlIes'd~f~~~:t11~;:J/~rVrn. fit,. ~~.~.~~. ~I~.. ~~'. ~~~. ~.~.~~'. ~.~~.~.~~~~. ~:. ~~~'. ~~'. ~~~ 11,800.00
Timber In foundation proper: Feet B. M.

7 sllIs 12" x 12" x 104' 8,736

h1~2f~~~~;~jD ~ ~~ ~ ~ ~ ~: ~ ~~~ ~ ~~~ ~ ~~~: ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~~ ~~ ~ ~~~~ ~~~~~~~~~~~~~ ~~~ ::m
740 lin. ft. facing botirds 3' 3" X 12" 2,220

2O,Il26

--------- - ----
-The difference In cost hctwccn pril'c for driving plies between contract and extra work is on

.account of the expensive splicing plIes In l,'ads which Imct to be done In driving plIeIl down which
failed to stand test, or because contnldor could take ,ulvsntaRe of driver moved on extra work.

bThls price Included cost of construcUnK pInt form Slid derrick, slso cost of rope and pulley blOCh
for the entire test. The ave~e IlppelUll high. 1\.' only eight column tests out of forty had been WIlted
when thIt' report W&II preparea, subllequent tests being done much cheaper. -
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REPORT OF MILITARY GOVERNOR OF CUBA.

Steps: Feet bOlird mell8ure.
10 lookouts 6" x 12" x 10'.... . . . . . . . . . . • . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600

~o~,r-sxS;4'~ i4~~, ~'. ::: ::::: ::::: ::::::::: :::::::::: :::::::::::::::: :::::::::::: 2,i~

2,994

199

Le8s value of heavy timber saved, 11,000' B. M., at $16 .

A total of 5,35911le. of wrought Iron, at 0 cents ..
950 cast-iron wll8hers, at 2 pounds, 1,900 pounds, at I) cents .

Total Iron In foundation .

Labor, tearlug up lloorlng and lloor beams. 34 squares, at 11. .
Labor, tear1ng up and remo\1ng heav)' timber, 16,5CO' B. M., at $10•..••• _••• _..••• _.•...•.. _
Labor, replacing lloor and lloor beams, 34 squares, at III .

Fenders:
2 pieces 12" x 12" x 86' " 2,064
6 pieces 3" x 12" x 86' '. . . . . . . . . . .. . . .. 1,048
42 pieces 4" x 4" x 7' .. . _. . . . . . . .. . .. . . . . . . . . .. . . . .. . . . . . . . . . . . . 420

4,032

Total timber In foundation, 27,9-'>2' B M., at $97.00 12,726. 32

IT()'II fJJQTk.

Foundation at columns: LIle.
80 bolts with heads, nuts, and washel'll, I" x ISl" U. H., at 4.26lbs............. 341
80 bolts with heads, nuts, and washers, I" x 25t" U. H., at 8.521bs _.... 682
80 bolts with heads, nuts, and washers, I" x 24' U. H., at 7.64 lb _ 611
40 bolts with heads, nuts, and washers, I" x 15" U. H., at 4.48 IIle.............. 179
40 drift bolts, I" x 24", at 6.8 Ille :........................ 272

2,085

Piles where no columns occur:
362 drift bolts, I" x 24", at 6.8 IIle............... 246
870 bOlIt pikes, i" x fI', at 0.85 llle 315
36 bolts with heads, nuts, and wll8hel'll, 1" x 15" U. H., at 4.7 IIle............... 170

730

Steps:
00 boltR with heads, nuts, and washers, I" x 18", at 5.14 Ib!< _. 257
10 bolts with hend., nuts, and washers, I" x 7'} at 16.7 Ibs..................... 167
60 bolts with heads, nuts, and wlUlhcrs, I" x 4', at 6.1Ibe...................... 366
60 boat spikes, V' x fI', at 0.8511le...... 51
10 angles, fI' x fI' x 4" X V', at 6.8 Ibs........................................... 68

909

Fenders:
14 bolts with heads, nuts, and wnshers, 1" x HI" U. H., at 5.1411le 72
14 bolts with heads, nuts, and wll8hers, I" x 24" U. H., at 7.64 llle _............ 107
11 bolts with bends, nuts, and wll8hers, I" x 26" U. H., at 10.00 Ibs 116
6 car springs, 8" x 36", at 140 Ibs 840
83' platforII1 binding, 6" x t", at 6 IIle _ roo

1,631i

0,3&9

267.90
90.00

362.90

84.00
160.00
252.00

001.00
160.00

886.00

Total cost of foundation. . . .. . . . .. . . . . . . .. . . . . ... .. . ... .. .. . .. . . . . .. . . . . . . . ... . ... . . . . . . 0,2'24.27

STEEL II I" BEAJlS, 20 FLOOR.

811 biJanu., 23 Ille. per foot: Ft.
220' 11" 40

H~':~r::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: iY
410' 4t" 41
19'41"............ 9
19"" 9
17'111"..................................................... 7
17' it" , :.... 7

~ ~ ~ ~f~rpg~~~h;tei: :::::::::::::: :::::: ::::::::::::::::::: :::: :::::: ~
Total length _; . . .. . . . . . . .. . . . . 590

1011 beams, 25 11llI. per foot, 6 12' 2j" . . . . . .. .. . . . .. . . . . . . . .. . . . .. . .. . . .. 7S

In.
31
4t
of

101
7
4i,

111
if
6
o
It
21

Lbs.
13,573
1,830
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12" be8m8, 82 IbIl. per foot: n. In.
2 20' U" .....•........•.••.-. . •• . . . •• .•. . ...•. . . . . . ..•. •. . . •. . . •.. . .• 40 31
219' l" S8 1
214' 101" 29 ~

212' Ill" 25 Ii
29'7V' 19 8

Total length 158
12" be&ms. 50 lb!<. per foot:

4 20' 51" .. .. . .. . •. .. . 81 11
217'51"._ 69 II
41& 41" , 81 7
215' 3f" 61 8
4 14' 101" 59 7
414' 51" 57 II

Total lenR"th ll92 2
12" beams, 6.'; lb«. per foot, 417' 51" 66 II

Lbll.
4,896

19,608
4,490

IRON WORK, ROOF FRAKING.

12" beams, 40 IbIl. per foot:
4 20' U" SO 7
417' 5f" 69 11

Total length 150 6 6,020
11Y' beams, 35 lb«. per foot:

2 20' 51" '" . . .. . .. . .. .. . . .. .. . . .. .. .. .. . .. 40 11
2 20' II" .. . . . .. . . . . . . . . . .. . . .. .. 40 31
219'4" S8 8
219'1" S8 1
14 18' 81" 268 21
117' 11" .. 17 11
617' 71" 105 10l
4 Ii,' 41" -.................................. 61 7
41& 31" 61 8
4 14' 101" .. .. . .. . . .. . .. .. . .. . .. . .. •. .. . .. . . .. •. . .. ..• 59 7
4 14' 41" 57 7

Total length 789 111 27,648
Ii" beams, 23 lb•. per foot:

2 14' 101" 29 ~
212' 4f" 24 ~
4 10' 41"... . .. . .. .. .. . . . . . . .. .. .. . .. . . . . . . . . . . . .. . .•.. 41 7
2 9' 71" 19 8

Total length 114 6 2,lIll:l
SO,697 Ibs., at to.03.............. .. , 12,420.98

BOLTS.

Roof:
Columns, 13.', 1" x U" U. R., at 1.74 Ills............ 28li
C-onnectlons,6-l I"" I" U. R., at 0.66 Ills 42

Second floor:
Column8, 13., 1" " 11" 1.:'. H., at 1.74 Ills................. ..• 28li
Connection.,844 I"" I" U. H., at O.66lbs.............. ...• 228
Balcony, 14 rods I" " 4', 41, at 7 Ills Il8

8391bs., at 10,04 33.62

ANGI.X OONNECTIOlfS.

Roof:
4 for Ii" Into llY' be8m8, Ii" x Ii" x tI' x 8 Ills..................................... 82
4 for llY' into 10" bealIIll, Ii" x Ii" x 61" x 9Ibs......... ..• 86

llecond floor:
44 for 8"lnto 12",6" x Ii" x Ii" x 8Ib1l................................ 852
10 for 12" Into 12"-

Ii" x 6" x 81" x 12 Ills 120
Z bar at slalrs 18' 8" long, at 23 Ibs......................................... 4SO

970 Ibs., at 10.031 ..... ..... . . .. •. . . .. .. .... .. .. ...... ....... .... ....... ... • ... .. .. .. . ... . . .. .. . S8.llIi

Total" I .. be8m8 and connecUons. • . . . 2, 4ll8. 4Ii

COLUJlN8.

1,080
150

2liO
475
185

2,020

First floor:
Outside columII8-

I" circular metal, 8" In dla. ontllide, /iii 1b8. to the foot, 19' '}/I long .
31ugB at 6Ib1l., 18 Ibs.; 3 brackets, 1001b8., 82 Ills .
Ornamental cap at spring of arch ..
Large b8lle and base cap ..
Top flange, 27 Ills,; bottom flange, 158lbs .

---
82,820
8,040

40,960

16 of thelle at 2,020 Ills .
4 of these at porches, but only 19' 1" long 2,010 lbs .----
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LM
1,000

24
40
8

90
116
200

1,1i87

13.860

1.000
24
40

200
91

1.416

9.906

6.300

69.426

912
24
40

183

1.169

23.200

2.100

1.076
90

1.166

6.990

1,076
90

116

1.280

10.240

'42.51!0

304
M

3li8

1.4324 of these at 3li8lbs .

Colums, roof, 7' long, I circular metal, 6" outsIde ===836=
Top flange. 'Z7; bottom flange. 'Z7 M

8 ofth8lle at 1,280 Ibs , .
====Total weight of columns 2nd 1I00r .
===

6 of these at 1.166lbs ..
====With C&plI and b&Ile column proper 18' long .

Cap .
Ba8e .

REPORT OF MILITARY GOVERNOR OF CUBA.

20 of these. at 1.lJlO .
Inside columns without caps and bBlle flgure same &II above but are only 18'

long. making 2 columns, at 1,076 .
Inside columns--

With C&plI but with no b8lle column proper 18' long. &8 preceding .
Cap .

----

9 of these, at 1.MO IbI! .
Columns wIth caps and without b8lle weigh &8 follows:

I" circular metal. 3" ouWde. 19' 3" long .
4 lugs at 6Ibll••......•••••••..•••••••••..•.•.••••.........•••••..••.........
"brackets at 10 Ibll .
Top flange. 4li Ibll.: bottom lIange, lliOlbll •..•...•.•..•............•.......
Cap •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••.•..•----

Firllt f1oor-eontinued.
Inldde column&­

Columns with baBes and C&plI weIgh a.. follows: I" clreularmetal. 3" on
the ouWde. 19' 3" long.............................•...........••••••.•..

4 lugs. at 6Ib1! ......................................•.......................
4 brackets. at 10 Ibl! ••...••.•........••••••....•••.••••••••.....•.••.•...•••
2 beads. 'Z7' long ................•........•...........•..........•.•.•••....
10 capll, 9Ib1! ....................•••..................•.••.•.......••.......
Base ..••••••••..•.•••••••••••.••.••.•....•••••••••••••••••••••••••••.••.•••
Top flange, 46Ib1!.; bottom flange. lliOlbI! •••••.••••••.••.•..•••..•••......

---

7 of these, at 1."16Ibs .

w~~u~J;'~r&~ai.f~~~.~.:.~.~~~. ~.I~.~:!~.~.I.~.• ~~~
---

Total weight of columns on 1st floor .
===

second floor:
Outside columns without capll and bBlle flgure &8 follows: f" circular metal, 7"

In dIameter ouWde. 19' 10" long. at 461bll. per foot .

~ ~~'k~\.:. ~~io'jb8: :::::::::::: :~::::: :::::: ::::: ::::::::::::: :::::::: ::::::::
Top flange, 23 Ibll.; bottom flange. llililbs .

----

890

4 of th8lMl at 890 Ibll..... •.... .•....•.............•... 1.660

Columns fIt circular metal 8' 3" long 896
Top lIange. 'Z7: DOttom flange. 'Z7 •••••... . • •• .. •• • •• .. .. • •• • M

8 of these at 4liO IbB •.. 3,600

Total weight of columns for roof .. ••.. ......•••.. • 6,692

CUBA 1900-voL ll, PT 4:--14:
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736.00
147.00

883.00
117.00

- 168
lTi
78

123
132

Lbo!.
69, .f25
42,580
6,592

---
118,597

Total: ColuDlIlll, OOpll, and b88es, at 10.03 .................................................••• 13.567. 91

Labor on setting up Il'On work:
One gang of a foreman, at 11;; ~ men, at 12.50; 6 at II, will lake two days to

each bent on each 800r, and lUI there are8 bentsof two 8ooI'B It will require
3'l days to raise fron work. One gang of bolter!! of 1 man at 13 and 2 men
at S2 will follow up bolling, etc., """ling...................................•...........

2IJ:l forsllps .
---

Total .
Derrick, ete .

---
Tolallabor erecting Iron work..................................................... 1,000.00

!ro'S~~~f'~~de X 6' 0" .
3 gates 9' 10" wide '" .

~ ~~1~~~9~ide::::::::: ::::::: ::::::: :::::::::: ::: :::: :::::::: ::: ::::: :::::
2 gatellll' .

---

i~::l :~~~~gf:1=~:~:::::::::::::::::::::::::: :::::: ::::::::: ::::::::::
Total weight of columns for roof '" .

678

~tl~'~i~piate,;~' nx,eive ~te.; 4;'~'6" ~ 'i';':":'i 'en: 'ft~ ib8:: at' 10:04::::::::::::::
4 ClUlt·lron comer angle plates. 12" x 12" x 5t" high x 1" metal, 1,650 lbll., at 10.04•....•••

Bal~~rn':"R.I~f~~c.':~~~~~~.~~~.~~~~~~.~~~:'!: "'"

1,017.00
18.00
66.00

114.00

1M lin. ft. main stair Cllllel railing at 12 ..
16 C. I. newel post, 1,800 IllS., at 1O.l)6 .

1308- 00
90.00

398.00

Total: GILles, nLIlings, newel posts, etc 1,613.00

C~~~I~~fr'~terfal. ~
Labor, etc .30

270 lin. ft. at 11.50 .

100 I" bolts for blocks on 8" beams 4. U. B., at 10.21. .
Dogs at joist!<:

~ ~~;: : #'~"it!t:'~~eh:::::::::::::::-:-:::::::::::::::::::::::::::::::::: :.:::::::::::
Tolal to recapitulation .

Iron work on tru88CS:

1.50
406.00

21.00

294.00
896.00

1,211.00

.( rod1If" (round) with N. B. & W. 7' 0" .
4 rods I" (round) with N. H. '" W. 9' 2" ..

~~t!:~l,l"xl~~'ixil;i:::::::::::::::::::::::::::::::::·:::::::::::::-:::::::::::::
.( bolts f" (round) 14" .
.( bolts I" 10" .

Lbs.
64
80

2(()
10

8
7

410Ibo. at 10.06 Pl.50
4011

Second story 8oorfng:

Total recapitulation .

CUrpcnter work.

20.50

Feet B. M.
59 beams 4 x 12 x 22' ..... ... .• .. .. .• ..... . ... •• .. ... ... ....... .. • .• ....... ..... 1,298

ir~E:Y~~Y~f::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~:=
9 beams 4 x 12 x 10' .•• 90

Total length.......... . . . .. . . . . .. . . . 1>,206

1>,206 lin. ft. 4" x 12"..................................... 20,824

Over 8" I beams-
4 blocks 4 x 4 x 12' 48
6 block8 4 x 4 x 18' " . . . . . ..•. . . . . . .. . . . .. . .. . . 108
12 blocks .( x 4 x 20' • ••• . . • . •. . •• . •• . • . . . •• . • . • . ........ .... . •• 240

896
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Jf...
r

.. :.

8ec~1~~7t~f,?~~f~~.~.~~~I: Feet B.:s
600 pieces bridging 2" x 3 x '}/ 600
16,000 lin. ft. 1 x 2 funinlt str!r" ..... .... .. ..... ...... .......... ... .. .. .. ..... 2,667268 cove brackets 12" x 12 xl c......... 268
ll66 lin. ft. moldlDg 2 X 4 ...... • •• •. • . . • • ••• • . . •• . •• . . .. • .. . • •. . 240

26.127
25,127' B. M. rongh lumber, at S23 .•.•. .•.. 1677.9'l
Labor, 79 "'Iuare beams. at Ill... .•.. 237.00

Square Ceet.
1" x fI' lloorlng 6.907
1" x 3" llooring 6.907
13,814' B. M., at S28 366.79

89.50
79 squares sheathing paper. st 10.50 .
Labor.:ill squares sheathing paper. at 12.............. 168.00

197.50

Nails:
Ponnds.

100 neJls for bridging and lloorlng 700
Sd nail. for Cuning striP" 126
826 Ibs. at 10.038 .
1.280 PI' screws, at 1O.01l .

31.38
19. :10

50.68

Total cost of HeCOnd llooring. complete.......... 1,149.79

=
Ceiling:

~4~~IIW~j~~tsVx88~~:::::::::::::::::::::::::::::::::::::::::::::::::::::
62 ceiling JOiSts 2 x 8 x 18' . .
68 ceiling olsts 2 x 8 x 12' .

Lin. Ct.
I,4llO
2,480
1,116

696

Ponnds.
Nalls at bridging 100........ 84
CeIl1ngSd...................................................................... 126

160
160 Ibs. nails, at lkI.038..................................................................... 6.08

Total COIIt of ceiling : . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . •. . . . 767. 62

~I

;.'1

=
l~'

.,

4.1~

~. '.t'

5,722

FcetB. M.
5,722 lin. ft. 2" x 1'1' •••• 7.6llO
60 pieces bridging 2" x 5" x 2' . .•. . . . . .. .. . .. . .. .. .. .. . . . . . .. .. 600

8,2llO

~:;r:~:~~i:I{~!~'~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::
~~I~~~~tt~t·i35::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

189.29
197.50
2:10.00
\Ill. 75
56.00

761.M

Roof: Feet B. M.

lr~~~~,:x~~;~:~:~:::::::::::::::::::::::::::::::::::::::::::::::: ~m
iJack raftero. 2 x 8 x 16' 512
82 ack raftero, 2 x 8 x 14' '" .. . . .. . . . . .. . . . . . .. . . . . . . 618
72 ack raftero, 2 x 8 x 12' 1. 152
1 deck raftero. 2 x 8x 20' 3,528r~r:,~~·22xX4\Xl1r.:::::::::::::::::::::::::::::::::::::::::::::::::::: 4~
140 roofstnddfng, 2 x 4 x 14' 1.190
47 roof studding, 2 x 4 x 14' 899
24 dormer ralter plates. l! x 4 x 12' 192
16 dormer rafter plates, 2 x 4 x 20' 214
82 dormer rafte~lates,2 x 4 x 16' 876
1.300 lin. ft. bri •1 x 8 , .. . .. 600
7.600 lin. ft. tile st p".1 x 2 1.878
4 pieces trumI top eliord. 6 x 6 x 29' ~ . . . . . . . .. .. . . 848
2 pieces trumI top chord,6 x 6 x 82' . . .. . . . . .. . . . . . . . • . . .. . . . • . . . . .. . . . . . . . . . . . • . 18224 pieces trumI bottom enord, 2 x 6 x 16'................................. 884
12 pieces trumI bottom chord, 2 x 6 x IX' 2164pieces end struts, 6x 6x14' 188
12posts.6x6x9'.............................................................. 8244posts,4X6xlO' 40

~r::..4tx66xx8't2;::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~
19,644
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wo..oo
112.00
49.50
'12. 00
11.40

360.00
'129.00
Ill. 00

184.00
63.00

313.90
27.00

172. 00
120.00

3.00
16.00
36.00

686.00
280.00
150.00
1113.80
99.50

123. 60
247.20
60.00

136.20

Roof-('Alntinned.
20.000' B. M.lumber. at 123 .

:O-~"~d~·f~~~.~~~t~J.~: .~~ ~.::::::::::::::::::::::::::::::::::::::::::: ::::::::::
360 lookonts. at SO.20 ..
300 I"". !lId nalls, at 0.031\ . .. .. . .. . .. .. .. • .. .. .. .. .. .. .. .
Labor, 24.,000' B. M., at '15 ..
12.150 roof tile, at $60 .
800 angle tile, at '100 ~ ..

~~~~~~i,~f.~~~~~~~~~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~:: ~ ~ ~
iX>~~.tl~~r,e:~~.~ppC·r:·ai'~:3ii::::::::::::::::::::::::::: ::::::::::::::::::: ::::::
16 Ibs. 1'OlI1n .
2 cu. meters mortar, at til .
Dowuspou18 .---

2,807.80

E1tu~~~~~ 2 x4 x18' ~eet ~: ?&
rpfe=lxx44xxl~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~
f'o&\el~:'lt.\~dJ~g; i'xii ::::::: :::::: ::::: ::::::: :: :::: ::: ::: ::::: ::::::: :: :: ~

Partitions:

~pf=l xx44:1~~'.::::::::::::::::::::::::::::::::::::::::::::::::::: ::::::::: 6,~
~~~~~i::~:rdging:::::::::::::::::::::::::::::::::::::::::::::::::::::: =

13,146
14,000' B. M. lumber, at S23 "........ 322.00
2OO1bll.IOd.nalls,al SO.03&~.................................................................. 77.00
14,000' B. M. labor, at t20..................................................................... 280.00

Total, framing...................................................................... 3, 486. III

Doors (all measuremen18 Include flnlsh): Square feet.
6 door frames and tranMOMS, 7' 3" x 13' 704
3 door framEfi and transoms, 9' lI" x 13' .. .. .. .. . .. .. . .. . .. .. .. .. 380
7 door framelllmd casing!'. 3' x 8' 3" _ 174
3 door frames and ca..lngs, IY 6" x 8' 3" .. .. .. .. • .. .. .. • .. • •.. .. .. •• .. .. 136
3 door frames and casings, l' 6" x 8' 3" , 31
1 door frame and casing. IY fI' x 9' 6" .. .. .. .. . . .. .. . .. .. .. .. .. • .. . . 53
2 door frames and casings, 2' 3" x 8' '" . .. .. .. .. .. .. .. .. .. .. . .. 36
1 door framll and casing, 2' 8" x 8'.............................................. 20

1,f>ll4
1,600 sq. ft. doors, at SO.76.... 1,200.00

Wlndow8: Square feet.
20 window8, frame, 8llllh, and glaBB, llY lI" x 11' 6".............................. 2,473
6 windows, frame, sash, and gl....., 8' 6" x l' 6"................................. 61!1
12 frames and louvre, 4' x 6'.................................................... 240
2 windows, frame, sash, and glaBB, 7' 3" x 7' 6".. . .. . . . ... .. .... ... . . . . .. 109
2 windows, frame, 1llIllh, and gla88, 3' 6" x 4'............................ 3lI

3,448
3,600 sq. ft., at SO.76 .. . . .. . . .. .. . . . 2, 6'lb. 00

Total, doors and windows. .. .. .. . . . . . . . .. .. .. . . . .. .. . . . . . 3,825.00

Inside woodwork complete, in place:
Main 8tairs complete, less Iron railing ..
Rear stairs to barge office, Inclunillg wood balusters ..
140 lin. ft. counter per oetail,nt lF75; 60 lin. ft. counter &II per detall,at S'/5 ..
646lfn. ft.comice mouldlng,ln 2 ])<.",., to.30 ..
996lfn. ft. pletnre moulding, aUO.lO .
1,236 lin, ft. ehair rail,to.l0 __ .
1,236 lin. ft. bw;e board,lIO.20 __ .
200 lin. ft. partition mp and eol. CAL,lng, toAo ~ .
227 lin. ft. seat 011 wall, SO.60 .

Total,lnslde woodwork __ __ 1,996.30

l'lllmbilly.
First-floor toilet room:

1 water-cIO!lCt .
1 wash basln ..

04.00
16.50
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F11'8t-Door toilet room-Contlnued.
BI'll8ll and lead work-

1 4" b1"lUl8 ferrule, at 10.75.•..........•.................................................
1 2" bl1llll ferrule, at 1O.4f> ••.•••••••••••••••••••.••••••.•••••••••••••••••••••••••••••••

fl~:!~!.~~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::: :::::::::::
~ll'l!O~~T~gw~~:'t ~,:'.~~:::::::::::::::::::::: :::::::::::::: ::::::::: ::::::: :::::::
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10.76
.40
.46
.46

1.00
1.60
.lIO

6.60

Water supply-
IS' til galvanlzed·lron pipe.............................................. 1.66
I t x, x, tee , .16
21 x' eU8 """ _ .16
1 til gate valve......... 1.00

2.116

&event-

r2"~g~,~t~i~.t.~:~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
1 2" tee, at SO.6O .

~~~ fo~~~~~I~~':::::::::::::::::::::::::::::::::::":::::::::::.':::::::::::::::::..:::::

Total, flrst-Door toilet room .

Men's toilet room at head of landing:
S water~I08e18, at m.6O ..............••.•.••..................•..........................
I urinal, at SS8 •••••.••.•...••...•.•.............•..........••...•.........••.•........••..
1 wash bailin, at S16. 60 .

8011r%~'!\f.I~: ~l :l:~::: ::::::::::::::::::: ::::::::::::::::::::::::::::::::::::::::::
2 6" t bends, atSO.60 .

i ~: ~}~:+:::;~.: ~~~:~::::::::::: :::::::::::::::::::::::::::::::::::::::::::
12" Y, atSO.36 .

!r1~1i1?~t~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::: ::::: :::
1 ¥' cleanout, at $1.10 .

Revent-

~1':lJ!~~·~~lti~:~t.~..~.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::
3 2" x IV' galv. ella., at SO.41 .

Lead and bl'll8A work-
S 4" ferrules, at 10.75•••••.•••••......••........•••••...••.•.......•.••.•••............

~ r,:P=~=~ ~.~:~:::::::::::::::::::::::::::::::::::::::::::::::: ::::::::::::
r(J~f!k.ttI~~~~~;~Z~H~\;/HH~;HH</;HH;

10.40
1.28
.60

12.13

10.50
10.26

20.76

114. :l9

130.60
38.00
16.60

18.00
.96

1.20
1.80
2.26
.80
.36

2.00
4.48
4.00
1.10

221.94

10.66
3.00
1.28

14.811

2.26
1.80
2.4\1
5.40
2.70
2.26
2.00
6.26

24.00

wat:w~7ifv-:lronpy::::, at fO.15 ...........••.......•..............•............•.•......

~o;,r~~~~~~tt8.'i9~.t.~:~~::::::::::::::::::::::::::::::::::::::::::::::::::::: ::::

i:IJ~!~~~l·t;J.:::::.:::::

6.00
1.20
.19
.60
.96
.30
.15
.64

1.10

11.13

Gasoline. . ... . . .. . . . .. . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . .. .. . .. . 5.00
II per cent waste 4.60

9.60
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Men's toilet room ..t head oll..ndlng~ntlnued.
Labol'-

Labor for roughing ...•.. ..•. $4S./iO
Labor for Ilnishlng.. '" ••.•••.•... •.••• .........•......•.......•............ 32.50

78.00

~~=m:: ~~~ ~ =~'. ~~.~: ::::::::::::'.::::::::::::::::::::::::::::::::::::::
Total. men's toilet room .

90.00
10.00

100.00

4511.61

War;:; ~PJ:fv-;;:nized Iron pipe, at 10.16.•.................................................
10' f" galvanized Iron pipe, at10.12. . .. . . . . . . . .. . . . .. . . . . . . . . . .. . . .. . .
2 I" galvanized ells. at 80.15 .
1 I" x fI' x 1" tee, at 80.19 .
31" x t" x 1" galvanized tee, at 10.19 .

~ ~~~rn\~~~, ~:-.:l\r:~~::::::::::::::::::::::::::::.:::::::::::: ::::::::::::::
rf,E\~~Nf!~I~;~W~~:::::::::::::::.::·:::::::::::::::::::::::::::::::::::::::::

Women'. toilet room, first c\asll:
1 w..ter closet....... 43.50
1 wash basin •••. ...........•... ..•..•... ..........•..... 16.50

1111.00

SoiltA)!~n pipe. at 10.80 •....•..•......•.•.•....•...............•..•....................~
4 fY' t bends, at 10.60 .......................•........................................ 2. 40

If1' x 4" Y. at 10.95................................................................... •lIS
1 fI' x 2" tee t 10.96 .96
24" x 2"Y'!!, at 10.76....... 1.50
2 4" Y·•• at 10.76. . . .. .. . . . .. . . •. . . .. . . . . . .. . . . .• . . . .. .. . . .. .. . 1.50

~}J·~rrPJ!~~;;:·;t:;~:~::::::::::::::::::::::::::::::::::::::::::::::::::::: J5:
12" sanitary tee...t 10.80.............................................................. .80
1 'J!'common tee, ..tlO.80.............................................................. .80

t+:rrH~:a~~·:~;:~·~::::::::::::::::::::::::::::::::::::::::::::::::::::: i~
76.66

Revcnt-
21' 'J!' galvanized pipe, at 10.26 . ...••. . . . •.••. .. ..•.. . ...•. . .... . . .. .••. ..... ...... . .. . 6.46
32" galv&n!zed tees, at 10.50.......................................................... 1.50
4 'J!' galv&n!zed e\ls. at 10.41 1.64

8.60

BI'&8II and lead work-
2 4" bl'&8ll ferrnl68, at 10:75 . ...•. . .. .. . . .. . . . . . . . . .. . . . . ... ...... ...•.•... . . . . .. . . . . 1.50
2 'J!' bl'&8ll ferru168, ..t 10.45 . ..... . . . .. . . .. .. . .. . . . . . . . . .. . . . . .. . . . . . . . . .. . . ... .. .. . . .90
24" lead bend!!, at 10.80............................................................... l.m
12' 'J!' lead pipe. 60 lbs....t 10.09........................................................ 6.40
4 2" bl'&ll8 IlOldering nipples t 10.75 .. . . . . .. . .. . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . 8.00
14 1bs.lIOlder,atlO.25 1I.1iO
lIt" IIOlderlng nipple, ..t 10.50 . . .•.. . .. . . . . .. .. . .. . .. .. . . . . .. . . . . . . . . . . . .. . . .1iO

16.40

4.50
1. :al

.80
.19
.67
.15
.40
.64
.24

1.36

9.64

6 per cent waste..... ~~
G&IIOlIne .

Labor for roughing .
Labor for IIn1ahlng ••••.............••..••.•.........•..•...........•....•..........•......

Iron part!tlon I cloeet .

Total. women's toilet room .

Women and men's toilet room. second floor:
4 cloeets t 143.50 .
2 urinals. at lI43 .••••••••.•..•••••••••••..•••.....•......•.•.......••.•...•...••••.••.•••••

~~~~:.~si.6:60::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

9.49

45.50
13.00

68.1iO
80.00

247.711

174.00
96.00
64.00
49.50

373.50
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Women Rnd men'8 toilet room. second tloor-ConUnncd.
Soil plp<.~

11:1~~~~~i:'::~ ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
1 fI' x '11' tee. at 1O.\ll) ..
3 4" Y's, at 10.75 .
1 4" X '},', D. Y., at 10.80 .
14" X '},', Y, a, 10.70 .

rfl1'if.iI~·:f~~·.~.t.~..~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::
~ :::~!~~~~~.~~~:~~.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
~I~~~i~~~.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

Wa~ ~,P~r';;nlzed Iron pipe. at 10.15•...........................•......•.....•.........
1 1 x I x I" galvanized tee, Rt 10.19 ..
5 1 x l x 1" galvanized tee, ot 10.19 ..

~ po~~a~~~~f~M;.\~~i~~:::::::::::::::::::::::: :::::::: ::: ::::::: :::::::::: :::::
1 I" galvanized ell, ot to.12 .
5 l" galvanized ell., at 10.10 ..
1 1" gate valve, at 11.35 .

Revent-

r:l'~~~~naf~fio~~~:~:::::::::::::::::::::::::::::::::::::::::::::::::::
5 '11' galvanized ell•• RtlO.41 .
5 '},":It 1i" galvanized e1l8, at 10.41. ..

207

$18.00
2.40
.96
.\ll)

2.25
.80
.70

6.00
2.40
1.10

.75
4.48
3.20

48.98

4.50
.19
.96
.15
.45
.12
.50

1.35

8.21

7.80
2.50
2.05
2.05

14.40

Bra8Il and lead work-
4 4" bl'll8ll fermles, at 10.75 .
1 3" bl'll8ll fermle. at 10.50 ..
2 ~. bra8ll fermles, at 10.40 ..
4 2" soldering nipples. at to.75 ..

: ~~,'f~J~:d~~I~:~t.~:~: ::::::::::::::: ::::: :::::::: ::::::::::::: ::::::::::::::
1 3" lead bend, at 10.60 .
8' '1!' leadlim. 40 Ibs., at 10.09 .

~f'l:id~~i~.~::~t..~.~.::::::::::::::::::::::::::::::::::::::::::::::::::::::

~~~~~~~n~l~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

3.00
.50
.80

8.00
1.00
3.20

.60
8.60
3.60
5.00

24.30

5 per cent waste............................................... 4.59
Gasoline.. .••... . .. . . .. .•. . ....•. ..... . ... .... . .... . . ..• ..•.. .. .. .. . . . . 5.00

9.59

58.50
45.50

104.00

Iron parUtion8 for 4 closets. at 130........................................................ 120.00
Iron partltlon8 for 2 nrlnals. at $10 .. . . 20.00

140.00

Wat~%,'1f.f~h.anlzed Iron 811pply. at 10.16 27.20
211" x 1 x 11" gah'anlzed tee. at 10.25................................................ .50
1 11" galvanized ell. at 10.20.............. .20
311" x 1" galvanized e1l8, at 10.20 .GO
1 11" gate valve. at $1.92.............................................................. 1. 92
Labor. 2 days. at 16 •.. .•• ...... ...... .. . . . • .. .... .. .... ..... . .. • . ..... ... .. .... .. • .. .. 12.00

42.42

Total. women and men'. toilet room .

El«lri<: IighU.

47-I-L brackets .
18-2-L brackets •..................................................................•...........
2-3-L chandeliers .
1-2-L Newell ..

760.40

Lights.
47
86
6
2

91 lights, at S7 t63i.00
1 panel board for 15 circullll. complete....................................................... 50.00
15 arcs, at $10 ... ... . . ... . . . ... . .. ... . . .. .. . . .. ... ..... .. . .. ... ... . .. ..... . ...... .. . .. .... . .. .. 150.00

Total, to recapitulation . 837.00
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38,678

Expanded metal. 1ll.50: staples. ".25; mortar. 15; labor putting on expanded metal.

T:ta'f'bjJ)U:~~.rlitt:~~:.~·~: S4.S87.liO
Putty or w lte coat­

Mortar. 11.36; labor, ".6,';.
Total. 280 llQuar8I, at 12............................................................. 460.00

Extra fInJah with cement at water-closels­
Mortar. S4.36; labor• .,.66.
~g:1: ~1lQ~=i~~ii::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::::: 4, s::gg

Ornamentation, etc.:

:l IA~·.~ti.t:Ancc;:>~~~·a~t::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :i:~
240 lin. ft. window caps. at 11.50. . . .. .. .. .. . . .. . .. .. . ..•. .. . 860.00
4.000 pllRBtel'B, window", CBBings, ba8es, etc.• at .,.25..................................... 1,000.00

Total, to recapitulation 2,633.00

Stamped metal ceiling:
7,900 "'I. ft. metal, at ".07 ..

r,x'~n~~d~~.d~~~~1~:~::::::::::::::: :::::::::::: ::::::::::::: :::::: ::: :::::: :::::::
2,800' molding, at ".00 .
ISO 1b8. nalls, at .,.(),~ ..
Labor. 79 IlQuar8I, at 15 .

65Il.00
140.00
160.00
138.00

6.50
895.00

.Total, to recapitulation ..••..••...... 1,892.50

Pamttflg.
Iron work:

~ =ro~ ~er~bll\"'t.,.001 ................................••..........•......•....••.••.•
Columns. 118,597 bll.. at .,.001. .
Angle connectloll•• 970 1b8., at ".001. .

Total for painting iron work.....•..................................•...............

Roof:
431lQ1lllJell, 2 coats mineraI. at 11.50 .
Cresting. 16.2 Bquares coats lamp black in 011, at 11.76 .

Balcony railing:
4 Bquares2 coots lamp black In oil, at 11.76 .
11 folding gates, 13.06 Bquares 2 coots lamp black In 011. at 11.76 .

Exterior work:
WIndows upper story, primed and painted 2 coots liDBeed 011 and white lead, 2li 1lQn!.,

atl2.76......•.....................................•.............................•.......
Iron columD8, 1.0ll01lQ. ft. (IIrst story) 2 coots lead and oil) 10.8 BqUareB, at 12 .
Windows In IIrst story 1.107 "'I. ft. Illled and stained alter sandpapering, varnished 2

coatllMurphy's BJl8r and rubbed, 111lQuares, at 13 · •...
Doors. 900 BqU&re feet to be treated RB preceding 9 squares. at 13 ·

180.69
118.69

.97

200.2li

64.f10
28.85

92.1!.~

7.00
23.62

123.47

68.76
'21.60

66.00
,64.00

210. s.~

Interior woodwork:
Filling and "talnlng, vamillhlng. 2 coall< Murpby's hard oil and rubbing a& per apecill·

cations. 247 Bquares. at S4 ..
Floors, oiling IInlshoo floors. 13.814 "'I. ft., 138 Bquares,.at 11 .
Stamped metal ceiling, 7,900 "'I. ft., 2 coats lead and Oil, 791lQU&re8. at 13.50 ..

938.00
138.00
276.50

1,402.50

Total, painting..... . . ... .... . .. ... .•.. . ...•. . .....••••. .•••••..••.•.•••.•••••••.••• 1,1136.67
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RecapU1JlatiJ:m of utimale.

Foundation complete •....................................................................... 15,224.27

Iron work:
I beams and connectlon~. . .. . ..... . .. .. . . . . .. . . . .. .. . . . .... .. .... . . . . . . . . . . . . . . .. . . . . . .•. 2,488. 4li

f:=~~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: f:~:~
Gatell, railings, newel posts, etc., in place 1,613.00

~:l!i~~i~::::::::::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::: 1'~M:5
10,295.86

~~d~O':~ .
Ceiling.•••••......•....•..................................................... _ .
Framing •.••.......... _ , .
DooI'B and windoW! """"" .
Inside woodwork .

1,449.79
767.62

3,486.80
3,~.00

1,996.30

11,595.61

Plu~~ljI~rd~f~~~~~::...•.••..........................................................

~~~~:'~I~I~::~~~~l~fu;.::::::::: :::::::::::::::::::::::::: :::::::::::: ::::::::::::
Women and men's toilet room, second fioor .

114.89
459.61
247.79
760.40

1,682.19

=~t~~~:~~~~~:~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:~.t5
~~:I~~~~.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :: ::::::: ::: ::: t:=:~

40,209.40

For any JXlIl8lble errol'B and om1slllons 1,000.00
Soperintendent's Incidentals, and unforeseen contingencies, b per cent..... 1,939.67

Total. 43,149.07
Contractor's profit, 15 per cent................................................................ 6,467.27

Total ....................................•........................................... 49,616.34

MON8ERRATE STREET BUILDINGS.

F..stimate No.1, for the demolition and removal of fourteen old houses on
the west side of Monaerrate street, built against the city wall. . __ •________ $2, 767

Project approved in civil file D. of C., No. 1635, July 11,1900. O. C. E. file D. of C.,
No. 287.

The row of frame buildings on Monserrate street leaning against the old city wall,
which di't'ided it from Los FOS08, were in a very dilapidated and unsanitary condition
aud occupied by indi~nt families.

Upon request of MaJor Greble, superintendent of hospitals and charities, an estimate
was prepared for their demolition and removal, amounting to $2,767, which was
appropnated by the military governor July 11, 1900.

Although specifications were prepared in both Spanish and English, and published
in the local papers of both languages, only one tender was received; that of Charles
H. Thrall, for $2,160. He proceeded vigorously with the work, finishing on contract
time.

The military ~vernor deciding to convert the immediate vicinity into a park, it
was found necessary to patch up retaining wall, separating site of houses from the
street, and $27.75 was deducted from the am01mt due contractor.

Actual cost of demolition of buildings per cubical foot of contents below eaves,
six-tenths of 1 cent.

Actual cost of excavation per cubic yard, $0.84.
Financial statement, monserrate street bulldlngs:

Bya))otment 82,767.00

Contl'llct 2,138.25

t=~~::'n~~~::::::::::::::::::::::::::::::::: :::::: :::::::::::::::::::::::::::::::::: ::: ~~: ~
Balance..... .. . .. . . . .. . . . . .. . . .. . . . . . . .. .. .. . •. . .. . . . . . . . . . . . . . . . . . . .. .. .. 133.30

2,767.00
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PALATINO PUMPING In'ATION.

The superintendence of the erection of the Palntino pumping station to be located
at Palatino, and which will contain the pumping machinery for supplying water to
Quemados, Camp Columbia and Principe, Habana brewery, Cerro between 7AmIgoza
street and United Railway tracks, Aldecoa Hospital No.1, and Mercedes Hospital
was placed in charge of this department at the commencement of the work on
October 23.

Plans and specifications having previoUBly been prepared by the department of
superintendence and repair of municipal buildings, Messrs. Parker, Waugh &: Co.
were the succeB8ful bidders, and were awarded the contract at their price of $7/290.

The building covers an area of 42 by 69 feet and is 20 feet high to the top 0 the
~pet wall on the outside; it is constructed of brick with stone trimmings, cl888i~
In design, with numerous arched openings spaced at even intervals in the walls with
pilasters between. A hip roof, supported on trusses and topped by a Louvre venti­
lator extending the full length of the ridge, adds to the appearance of the structure.

The building contains pump room, 24 by 40 feet; boiler room, 26 by 40; coal room, 15
by 16; engine room, 15 by 15; bathroom and closet. Walls unplastered illBide and
outside excepting the interior of the engineer's room and bathroom, which will be
finished and trimmed throughout. Gl8B8 ancl. panel shutters and 8ll8h doors have
been placed in the openings. All woodwork throughout to be finished in hard oil.
A 75-foot brick chimney was built by the water and sewer department before work
on the pump house began. The speciticatiollB provided for a building to be erected
on the foundations to be laid by the engineer department. The water and sewer
department built these foundations, which are of concrete.

Native brick, the best obtainable in the market, was called for in the specification,
and at the time of the preparation of the plallB and specificatiollB, a very fair quality
could be obtained. At the commencement of the work the contractor furnished
native brick of an inferior quality. The brick was condemned by this department.
A statement from the contractor, that he had furnished the best brick obtainable at
that time, was found upon investigation to be correct. None of the brick originally
intended for use could be found upon the market. By culling the native brick fur­
nished by the contractor, it was found that a grade sufficiently good to construct the
walls between the bearing piers could be secured, but it was thought advisable to use
American brick in all the heavy piers and at the comers.

A proposal by the contractors, amounting to $150, to do this extra work, was for­
warded to the military governor, with recommendation that it be accepted. Author­
ity was obtained as requested on No\'ember 2 and executed acconlin~ly. The
contract required that the work be finished in forty-five working days, gIving the
contractor until December 5 to complete the work.

On November 30 a communication was received from the contractor requesting
that he be granted an extension of thirty working days to complete the building, on
the grounds that he had been delayed in his work by the failure of the department
to finish the foundatiollB in time for them to take advantage of the full time allowed
them, and for other minor re88OllB. This extellBion was approved by the military
Ilovernor on Deeember 26. The building is nearing completion, but good work has
been obtained ouly by strict superintendence.

Mr. C. C. Converse has been in charge of the work as superintendent. Total cubical
contents of building, 46,024 cubic feet. Cost per cubic foot, $0.186.

HABANA SCHOOL OF PAINTING AND SCULPTURE.

Estimate No.1, project returned with instructions to prepare plans and specifica­
tions and submit estimate for amount required for approval, $5,000.

See: Civil file D. of C. No. 4619, Sept. 22, 1900. O. C. E. file D. of C. No. 524.
On August 29, the secretary of public instruction forwarded to the military governor

an application from the director of the Habana school of painting and sculpture. ask­
ing that certain additions and improvemenfB be made at the government building
occupied by this school at No. 62 Dragones street, in order that certain requirements
neceB88l'Y to the study of drawin~ and painting might be attained. There accompanied
this application a sketch plan gIving an outline of what was required.

The project as outlined was referred to the chief engineer for estimate of cost. This
estimate, amounting to $5,000, was furnished by Capt. A. H. Weber, and was for­
warded to division headquarters on September 2. On September 22, orders were
received from the military I\'0vernor to prepare detailed plans and estimates and a
visit was made to the building occupied by the school with this end in view.

The building was found to be an old two-story structure in a fairly good state of
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preservation. Besides being occupied by the school of painting and sculpture, it eon­
tains the public library of the city, in which may be found many old and interesting
books and valuable maps.

The rooms occupied as studios were totally' unfit for use as such, and yet on every
hand could be seen creditable work and exhibitions of energy that became very com­
mendable when the surrounding conditions were taken into consideration.

It was desired that two new studios be erected on the roof of the building, where
excellent light and ventilation could be obtained. Measurements were taken, and
detailed plans and estimate were made for two studios, size 18 by 40 feet and 18 by
58 feet respectively.

The structures were to be of metal, lath, and plaster construction, with cement
floom and hip roof covered with asbestos roofing material.

The building will be well lighted by high windows and skylights, to be located on
the north side of the structures. Interior wood work to be of yellow pine finislled
natural.

The eAtimate cost for this work was, $5,745.22. The project was not forwarded for
approval, as it was decided that the structure should be made more permanent in
character and fireproof absolutely.

Plans for brick structuretl with roofs of tile, but otherwise the same as outlined
above, will be commenced shortly.

DRAGONES BARRACKS.

Estimate No. 1 for constructing correctional court, etc., $12,258.54. Project
approved in: Civil File D. of C. No. 1236, August 16, 1900. O. C. E. File D. of C.
No. 374-2.

Estimate No.2, for concreting Patios, etc., '!,.200. Project approved in: Civil
File D. of C. No. 1236, November 2, 1900. O. C. .t;. File D. of C. No. 374-6.

Estimate No.3).. for stable drainage, etc., $650. Civil File D. of C. No. 4163, Decem­
ber 1, 1900. O. u. E. File D. of C. No. 374-10.

The correctional or police court of Habana has been, until lately, held at the old
vivac, comer of Empedrado and Zulueta streets, but it being found necessary to
institute another court for the proper dispensin~of justice, the militarx governor on
July 7, 1900, ordered an inspection and report With view to the advisabllit~of install­
ing a correctional court therein, with rooms for holdin~ witnesses and ",msoners.

A sketch of the proposed improvements was submitted to Major Pitcher, SUpel­
visor of police, consistmg of the construction of a correctional court room, judge's
room, clerk's room, two witness rooms, jury room, prosecuting attorney's room, main
lobby and two prison rooms, with toilet accommodations in each. Also one private
and one public toilet room, a complete vitrified sewer system connected to main
sewer on Dragones street, wiring and fixtures for electric lights, nine dormer windows
for light ~d ventilation, new floors throughout, and sundry other repairs which he
concurred m.

Plans were then prepared for the entire work. The correctional court Toom and
clerk's room are, in their essential features, similar to the police court rooms in Cin­
cinnati, Ohio.

An approximate estimate of cost, ~ther with above plans, was forwarded on
August 10, 1900, for $12,258.54, the worK to be done by government forces in order
to expedite completion. The work was started August 21, 1900.

Sewers: All sewers were laid to a grade to produce a velocity of 3 feet per second
and consisted of 350 linear feet of 6-inch vitrified pipe with clean outs, manholes,
and fresh-air inlets placed at proper points.

Water supply: The water supply consisted of 2-inch inlet leading from tap on
Escobar street to the center of the building, fl'Qm which laterals were taken to sup­
ply fixtures, etc.

Plumbing: The plumbing was installed according to the rules governing plumbing
in the city of New York, and consists of 10 water-closets, 4 urinalll, 5 basins, and 1
sink. Six closets are of the washout type, porcelain bowl, oak seat, oak copper-lined
cistern, nickel-plated fiush pipe. The 3 water-elosets in male prison room are the
vitrified earthen with solid vitrified seat. Flush tank concealed back of 12-inch brick
wall. The urinals are of porcelain with oak copper-lined autoflush tank. The basins
are of enameled iron; the slop sink the same. The entire svstem was installed
according to the most modern approved method, all properly trapped, vented, and
back aired. .

Prison roolllB: The ceilings of the rooms now designated as the" prisoners' rooms"
were in a bad condition, necessitating the placing of new raftem, also new ceiling of
yellow pine. In that portion set off for the men's prison, 3 water-closets, 2 urin&ls,
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and one WRBh basin were placed. Each water-cloeet is isolated by an iron-pipe par­
tition covered with expanded metal and plRBter, with dool'8. Two new iron doors
were placed, one leading from large patio, the other into small patio, the fonner
intended for the entrance of prisoners, the latter for an outlet to court room. A
brick partition 12 feet high and 12 inches thick covered with plaater, with an iron
grating above extending to ceiling, WRB erected to separate the men's prison from the
women's prison, and a studding expanded metal plaatered partition WRB con8trncted
2 fwt from this in women's prison roomj this forms an inclosed corridor for water­
closet and urinal tank and connection, and prevents the pollllibility of prisoners'
interference with BRme. In the women's prison room there are 2 water-cloeets and
1 WRBh baBin. Each water-eloset is protected by an iron-pipe partition covered with
expanded metal and plRBterj an iron grating reaching from floor to ceili~ with ~te
for pIl88llge to court room; also an iron door at entrance from small patio. Entire
new concrete floor WRB constructed in both rooms; also 3 new skylights ~rotected

inside with iron gratings to admit light to both compartments. The entire work
WRB painted in keeping with use of rooms.

Judge's room: In the judge's room a complete new roof with a skylight WRB con­
structedj walls repaired; studding and expanded metal and 3 coats of plaster were
used on the walls and ceilinj{, and new concrete floor laid. An opening Will! broken
on Escobar street and glWlB-paneled cedar door put in for private entrance. Chair
rail of cedar placed around walls, also an entrance door of cedar to rostrumj all wood­
work varnished, and walls alabastined with dado of color in oil.

Court room: Court room is 55 by 20 feet. Doors were cut into prison room and
prosecutm's office, and a large window converted into a door. The heavy rough
6 by 8 ceiling joists were rotten at bearings in west wall and were supported upon
top flauKe of a Z bar, the bottom flange of which rested upon the wall with the web
secured to wall by bolts pIUlIling through it and anchored on outside of wall. This
arrangement WRB {lCrfected with some difficulty and delay. The ceiling joists were
covered with fUlTlng strips upon which WRB placed handsome panelin~ of Spanish
eedar; a picture molding and chair rail were constructed of BRme material.

Some study WRH devoted to the treatment of the very lary;re window openings in
order to secure light, ventilation, and protection from rain, without marring the
appeAranee of the room. The inside shutter WRB divided into four hinged panels;
the upper part of panel WRB pivoted louvers, and the lower part of froste<f glRBB, and
in the caee of one window which extended to the ground, the lowest part of panel
WRB of wood. '

An archway at the ROuth end of court room WRB closed with an ornamental~­
tion of Spanish cedar, gla.'l8, and wrought-iron grille work, with a wide door giving
access to elerk's room. New cedar doors were also provided for the openings leading
to prison, prosecutor's and toiletrooms.

On the north end of the court room WRB located the rostrum, composed of a plat­
form 6 feet wide and extending across the room, with a set of steps at each end. On
the highest part of this platform WRB placed the judge's bench, 8 feet 6 inches in
length, and on each side, but a step lower, a witness stand surrounded by a railing.
To add to the good architectural effect of this rostrum and RB a background, a door
at the rear leading to thejudge's private room has been treated with handsome pilas­
ters and a ~>(liment, on the panel of which hRB been carved a scale, .. Embrem of
Justice. "

The balance of the furuiture comprises a low platform surrounded bya railing for
use of jury of five men, and of a dock for the prisoners on trial. This dock WRB made
semicircular in shape and movable, in order to be placed in the most convenient
positions in regard to jurymen, witnesses and judge.

The court proper WRB divided from the space reserved to the public by a heavy
railing, mAde like all the furniture and woodwork in the room, of carefully selected
Spanish cedar.

Walls are tRBtefully decorated in oil to harmonize with the furniture and wookwork,
which has received a natural oil finish instead of hiding its beauty by paint.

Clerk't1 room: The clerk's room is finished in a manner similar to the conrt room,
and hRB a I..'ed.ar counter with shelves below, dividing the room into an office and a
lobby. An opening was cut in the main entrance and a double door plared therein
and its counterpart placed in opening leading to corridor which leads to witness
rooms. To afford floor space two columns were removed and ceiling supported by a
2Q-inch I-beam hidden under new ceiling. In the small room next to clerk's room
a new ceiling ana concrete ffoors were constructed. The prosecuting attorney's room
was finished in a manner similar to the clerk's room with the addition of a dormer
window. Galvanized-iron guttering with down spouts conn~n$with sewer were

''\ced around entire inner patio. The entire roof WRB repaired, all broken tiles
Ig replaced with new ones.
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Item•.

Men's witneRl! room: In the men's witnees room it WBB necesaary to make new
openings for windows and skylights. Yellow-pine ceilings were put in; a partition
of wooden studding with expanded metal and plBBter WBB built from floor to ceiling,
separating this room from women's witnelll! room.

'Vomen's witneB8 room: About the same work WBB done on this room, with the
addition of wBBh bBBin and water-closet with partitiollR, both painted and alabastined.

Jury room: In the new jury room were constructed new yellow-pine ceiling, new
yellow-pine doors, and a plBBtered partition which separates it from women'B witnesa
room. VarniBhed, painted, and alabBBtined.

Public and private water-clOBetB: The public and private water-closets were divided
by plBBter partitionB 12 feet. high. In the former, 2 water-closets, 2 urinalB, and 1
wBBh bBBin were inBtalled. In the latter, 2 closets, 1 urinal, and 1 bBBin. PartitionB
of iron pipe with expanded metal and plBBter and slat doors were placed in bath­
rooms, separating lavatory fixtures. A new.dormer window admitting light to both
roomB WBB alBo conRtructed; new doors were placed at entrance of each room and
Painted in good form.

By verbal request of Major Caziarc, United States Army, BUperintendent of police,
an estimate (No.2) for concreting the large patio, the BmaU patio leading off the
main patio to the west entrance of stable, office entrance, priBOn entrance, witnlNl and
jury roomB, WBB Bubmitted on October 22,1900, and approved in second indol'l5cment
thereon November 2, 1900 Work to be done by Government forces in connpt'!ion
with other work there. Amount, $3,600. One thousand three hundred and forty­
five yardB of concrete were placed BB indicated, consiBting of 3l inches of com'rcte,
with one-half inch top of CAlment and sand. Same WR8 turned over in good Bhape.

At the time the former eBtimates were submitted it WBB not understood to he the
intention to use the old cavalry BtableB for Bheltering the hoI'Bel! of the mounted
members of the Habana police force, and BB no reque!'t WBB made to provide for
drainage of the stable, nothing WBB done in regard to it, excepting that a 6-inch
plugged branch WBB installed in the sewer at the west end of the stables, BO that a
plumbing ByBtem could be extended to same at BOme future time.

On November 22, 1900, a report and estimate (No.3) for $650 WBB BUbmittro, BB
per order of chief en¢neer, for the sanitary improvement of the Btable BB reqUCBted
by Major Caziarc, in civil file D. of C. No. 4163 and O. C. E., D. of C., No. 374-10.

This work will be done by Government forcee and will include 160 yardB concrete
floors, 60 yards paving, 135 feet and 6 incheB vitrified pipe, with the prope r number
of traps, laterals, etc.

System of electric wire and fixtures WBB inBtalled to light the ten roomB herein
described. ...

The interior of thiB building presents a neat and fiIllsned appearance, comparing
favorably with BOme of the best of the kind in the large cities of the United States.
M. M. Latta, general foreman in charge.

Ite1m of rest.

Labor Material I Tolal.
cost. eOllt.

------------------- --------
Concrete floors .

Pcrsquare yard .
Ceilings, yellow pine:

Jury room .
Per 100 square feet ..

Prlsone",' room .

W~:;;e~~ ~~~:'f~D;:::::::::::::::::::::::::: ::::::::::::::::::::
Per 100 "quare leet ..

Men'. wltneAA room .
Per 100 "'I"llre feet. ..

Ceilings, cedar:
Courtroom .

Per 100 square leet .
Clerk'. room..................................................•...•..

Per 100 squlIre feet .
PrOIlecutlng attorney'. room .

Per 100 square feet .
Entrance hall room:

B~~~11Q:}~ua':e'foot':::::::: ::::: ::::::::::::: ::::::::::: ::::: ::::::

$Z39.78
.31

22. flO
5.32

flO. 06
8.85

22.7f>
7.41

19.2Ji
4.91

204.57
25.m

111.95
10.W
M.M
29.96

45.2Ji
18.47

S660.07
.86

15.77
8.73

38.24
2.85
9.83
3.20

13.33
3.40

2SO.2Ji
35.03

133.80
13.83
76.04
48.96

113.81
lI-I.21

&W4.&'j
1.17

38.'1:7
9.o.'j

88.80
6.70

32.M
10.61
32.M
8.:U

484./l'l
60.60

245.25
23. :>3

1'1:7.R7
73.91

129.06
f>2.G8
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.50

PLUMBING.
Public and prtvate water-cIOflet8:

4 washout clOt<ets, at 117.1iO _ _ fIO.OO

~ rn:;:~f~ ~~~I~~:aiiiij.oo:::::::::::::::::::::::::::::::::::::::::::: :::::::::::::::: ~::::

H€'~~~~~~~~~:::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 1~~
348.16

Average cost per fixture................................................................... 38. 69

Women's witn_ room:
1 wuhout cloeet .•. ••......... 18.25
1 enameled-tron w&8h be.81n with back. 2 sides, and tray.......................... 87.00

~~~~~~~.~~~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
, 138. 63

Average cost per fixture 89.31

PrI!!Onero' room: '
5 vitro c10eetll with special pulls projecting through partition, at S26 130.00
2 porcelain automattc urinals. at 'Ill 36.00
2 enameled-Iron basins, 1 with back and side for !!Oft comer, at '11 22. 00

~~~~~~~~~.~~.~~~.~~I.~.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~:~
348. 75

Average COllt per fixture , . .. . . .. .. .. . .. 38.19

Iron ripe partitIons covered wIth expanded metal and p1&Ster; 4 urtnal partftions, Ii
fee 3 Inches by 2 feet--

Labor cost 118.48
Matertal C08t...... 23.99

Iron p~J:r~t~'l~:~~~~~WiiIi 'expanded'ineiAi 'and :pi8.Rier;· il~ater:Cioeei part!:
tlons, with doors and pilasters, 5 feet 3 Inches by 4 feet 6 Inches-

Labor C06t......................................................................... 46. V7
Material cost....••••••...•••••..... , . ..•.. .•.. ...... .•••••• .•... ..•... .. . .•. .. .... 76.08

--123.00

C1oeet~::~~.~~~.~~~:::'.:'.:'.::::'.::::::::::::'.:::::'.:::::::::::per ;,q·u,u.e·fooi:: :&;
PIlasters do. .12
8 galvanized·Iron gutters with :>-lnch down spouting, erected per linear foot.. .28
Iron gratings, ready to erect. per Ilquare foot.. .80

~~~ ~~::-, ~j~~~~l ::::::::::::::::::::::::::::::::::::::::::::::::::::::~~:::: ~l=:
Cost to erect do.... .09

Six-tnch sewers:
Labor cost .. .. .. . .. .. ..•.. . .. ...•. . ISS. 98
Material COf!t 229.34

-- 463.82

Labor COllt, 38 cents per linear foot; material cost, 65 cents per linear foot, or, total, '1.08 per linear
foot. .

Sta1ement of item coIlt8 at Drag0ne8 barracb a8 per utimate No. e.

.
•
I

Labor. Material. Total.

Grading............................ '160,97............ 1160. V7

:e':,~~.rn~~~oiis·:·.::::::: ::::::::::::::::::::::::::::::::::::::::. }~:~ .... 'i22:00' ::~
Repairing roof 22.66 12.80 85.46

~:~j~~~~rW¢~ .~~~~.:: :::::::::::::::::::::::::::::::::::::::: ~:~ ~:~ ~:~
Construction concrete floors 330.42 1,286.59 1,567.01
Construction brick driveway. .. . . . .. . .. . .. .. .. .. .. .. . . .. . .. .. liS. 54 894.88 448.42
Foreman, watchman, and timekeeper. 196,51............ 196.51
cart hire 87.50 87.50
General repairing.. ...•. . . . .. . .. .. . .. .. . .•.•. . .. . 48.02 24.60 n.62

Total -970-.-04-1:'-1-,-71-8.-5-1+-2,-688-.56-

-- - ----------------- --- -- -----'-----'-----'-----

1,365 square yards concrete floo1'8 cost $1,567.01, or $1.141 per square yard, or 241
cents per sguare yard for labor and 9O~ cents per square yil.rd for material. 130
8<J.uare yards brick driveway cost $448.42, or $3.45 per square yard, or 41 cents per
square yard for labor and $3.04 for material.

Habana Institute: Estimate No 1, for renovating and repairing third floor, $1,297.25.
Project approved in civil file D. of C. No. 5026, O. C. E. file D. of C. No. 656.
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Complying with the verbal instructions of the division commander, the Habana
Institute, located on Obispo street between Mercaderes and San Ignacio streebl, was
visited. A plan of the third floor, formerly occupied by the Catholic clergy, was
made and an estimate prepared for renovatin~ and repainng these aparlmenbl. The
place was found to be In a dilapidated conditIOn. The floor and roof beams, where
they enter the walls, were found much decayed and worm-eaten. The doors and
windows were in a bad state of repair, the gl8Bl! being broken in many places. The
estimate provides for new floor, repairing doors, windows, and closet, cleaning,
whitewashing, and painting, and installin~new wash basin and sink. 'rhe project
was approved September 18, but a long delay followed, until December19, on account
of rP.COnsideration as to the scope of work to be done. It was finally decided to exe­
cute the work by hired labor and purchase of materials in open market, as originally
projected. Plans have been perfected to make the necessary repairs, so that the
rooms can be utilized for school purposes. The work is now under way and will be
completed about the middle of January, 1901.
EstImate:

100 squares of WhltewUhltSf' at 81. ' ' ..•.... " ' . . . . . .. . . .. .. .. .. . '100.00

rCf5frlt~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 1~:~
Thirty·llve 3 bfi. 8 by 16 feet yellow·plne joists............................................. 67.1!O
1 beam 4 by 8 l45 feet, 120 feet, and labor, at 20 cent, ,......................... 24.00

~~~~~~~~~:::\\\:\\\i:::::\i ••\:.\\::::::.::::::::::::.:::::::.::.:::: II
I5n~ua~t:t :1na~~e~~r:~: ~t. ~::::::::: ..", ''':.'.~ ':.',~ .::.': ~'.'.' : :: .. :: ~'. ~'.'.'.: ~:~
Cutting out and placing 1 new door for urinal................................................ 20.00
10 pa1rll of ncw shutters............. .•••......... 175.00

1,104.26
Disinfecting and hauling rubbish. ete ,... 75.00

1,179.25
10 per ccnt for Incidentals. etc............................. 118.00

1;297.25

Santiago school: Estimate No.1, for preparing plans and specifications $650; fro­
jectapproved in civil file D. of C. No. 5419, October 12,1900; O. C. E. file D. 0 C.
No. 626. Estimate No.2, for constructing a modern school building at Santiago de
Cuba, $5Q,155.80; project approved in civil file D. of C. No. 5419, October 13,1900;
O. C. E. file D. of C. No. 626.

In order to reduce contingencies to a minimum, thereby encouraging intelligent
bidders, specifications shorn of technicalities were drawn to cover every point, pay­
ments therein specitied were liberal; being 90 per cent of engineer's estimate and the
plans being complete, there being thirty prepared. Drawings indude plans, eleva­
tions, scale, and dewls, showing the construction of all pam of the building in every
detail, and every feature of the plan and style of construction employed was care­
fully considered by the chief engineer, in connection with Lieutenant Hanna., aid-de­
camp to the military governor, who has taken throughout great interest in this, the
first modem schoolhouse upon the island of Cuba. The estimate was close as
regards the several items, but a ~ood profit was allowed for the contractor. The
project was forwarded to the military governor, and was approved by him on Novem­
ber 2.

Bids were advertised for in several papers in Cuba and the United States, between
November 15, and December 8. Notwithstanding- this fact, on December 15, the day
of the opening of the bids, but one bid was reeeived. This bid was for $50,000, and
was prc.-rented by Mr. Sylvester &,ove1. Recommendations were made to the mili­
tary governor, that the contract be awarded to Mr. Scovel, and that in view of the
faet that this work of constructing the school would be done under the BUpervision
of Lieut. S. D. Rockenbach, of Santiago, that he be made the contracting officer.
These reeommendations were approved by the military governor on DeceP.lber 19,
1900, and Mr. Scovel was notified to sign contract and proceed with the work. Of
the $S0t-OOO, the amount required to build this school, $20,000 was donated by the
city of .tlostonj the remaining $30,000 will be provided from revenue funds. Cost of
school per cubic foot at contract price, $0.1907.
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[oAimate of l'OIt of 3U:-room IIChool building to be t:rteWl at &mtiago de Cuba..

F.~,...vatlon. 200 cub'~ yard!!, at 10.110....... ••.•• ••••.. •••••••.••••• .•••••.• .•••.•.••.•....• ... 1100. ...
Foundation. 109 ,'ubi" yal'<1Jo ,,,,,ncrete, at .".110....... .........•.••....••...•...•...•.......... 5IIa. 51;
"'oncwol'k. 700 ~ubll' ylln1Jo cut _tone in place. includll1lr earring. at 1111 u.~ ..
Watt'1' Pl'<>otll1lr lor 000,.,.:

1\.2'-'l pound" ""Phalt saturated felt, per 100 POUlUj,. f. o. b. santiago. at sa.75.... $1ll6.80
12 l"lUI uphalt ('('ment. pel' ton f. o. b. !lanUagn. at",7 56f. 00
Labor laying 8"11kJuare8, at 12 per 1kJU&re ..•. 16-1.00

Concrete f1001'O and pavement:
F1m 0001' 112 ('ublc yard_In place. at 111.110............ 616.00
!lecond f1IX>I' MOO IkJDare yardll expanded metallatb No. 10 .teel No.3 meoh per

yard In place. at 10.61\............................................... &20. 00
MOO "'loare yard. cement 0001'. at $1.60 1.2llO.oo

Porch. 81g 1kJU&le yardll cement pavement. at l1.tiO 510.40
2,9IlIl\..d

Iron work:
1\4,763 pounda I·beamA and channeIA In place. at 10.01. 3,890.52
a.ISI pounrl. platell and bolt! In place, at 10.06 3l17.1l6
3.764 poUDdo C. 1. In place. at 10.06 Ul8. 20

3,886,liil

720.00
210.00
810.00
288.00

LAthlnll' and plutPrlng:
fOJ "'loa", yarde expanded metal. at 10.50............ 250.00
1\70 "'loare yard. expanded metal In partition. at 10.36........... 199.110
1.2:~'> "'IDa", yard. plM\.t'rlng on ceiling. &t 10.66 802. 75
1\70 "'Ill&I'e ylPol'do plasttorlng on partltloDR. at 10.61\ 3'lO.1IO
1.0'i41kJU&Ie yards pluterlng on atone walIA, at 10.66 .••••• ••••••• .••••• 898.10

Rtnrl PftI't1t10Dll. 8.300 1kJU&re feet Btnd partition. at 10.036 ..
81al" hl,u'kboardR:

147 "Ioare feet double-faced alate. &tlO.4O....................................... 58.80
MI "'lU&re feet II1ngle-llUl'f&oe alatt'. at 10.30.. 1M. 30

Don....nd w1ndoWll:
I\~'\I "'luare fe,'t Rlldlng dool'BUrface. at 10.75. ••. ...•....•. Sll6. 75
1,I~1I'. "'loaI'C feet swinging door surface. at 10.60................... 717.00
2.001 "'lu.are fect window openlnga,at 10.71\ 2.1i8.oo

Flooring tim floor:
4.7';1 feet B. M. cYPI'Clll! aleepel', at 10.036. 166. 74
7,(''xi "'lU&re feet rift ""wed flooring. at 10.10................ 'Ill>. 60

F1nl.h In vMtlbuJe:
61 "'11181'6 yarm flooring In velltlbnle. at .12........ i8.oo
1\'21 "quare feet walnR('otlng In vCflUbuJe. 81.50.......... ••••. 78.75
4X "'Iuare feet tloo,"ul'face In ,"etltlbuJe, at .1.50.................. 72.00
21 lineRl' fl'N comIre In v tlbuJe. at .1.76....... ll6. 75
f>3"'luare fel't wootlwol'k al'<lUnd mullion w1ndoWll,at.I.IIO..................... lM.60
12 "'Iuare fect woodwork .ide ~nel.\at.I.IIO.................................... 18.00
161 .'/"&I'e feet bcvl·led plate I' Ippe< 11'1 at 12.... !:'!-oooo
Cal'\" Ill( X l'apR. "t $2.50 __
CArving 2 psnc1ll, at $4........................................................... 8. 00

Btall'CMC. SO tread., at 12~ .
Roof.:

ISO ,".l18l'<'l1ln main rool. &t $34 8.1l!O.oo
62 ",\1I81'Cl41n porch. at 124 1.248.00

Porch:
4SO lineal' fe?t cornice} at .1.IiO .
00 lInffil' Il'dln.lde IlIC" ('OmIce. &t 10.50 .
M column.. III !15 ••••...•.•.••..............................•.......•....•.......
4,800 "'luare Ieel matched ceiling. at 10.06 .

VentilaUll''':
43'211111'81' 1('Ct.atSI. 432.00
432 .hecL copper In placc. at 80.50........................ •••.. 2llI.00

Interior tlnlsh .
Ornamental Ironwork _ .
Flagpoll· .
Hardware .
Dnlille: lrom !IC('Ond tlOOI' .
Painting and varnishing 250 1lq1l8I'C yardo. 13 .

=10

3, 291. 75

2,058.00

648. 00
641.50
moo
25.00

Sffi.oo
&1.00

'150.00

87.1lG

130.00
602.00
l22.oo

Total for !!Chool building S7.1Sll.3:!

Toilet building:
Excavllt!oll, ISO cubic yards, at 11 .
FounrlaUon. 43 cubic yards maaonry. at S14 .
Concn'le \loo,... 611lq1l81'e yards ccment t1oorlng. at $2 .
Ironwork:

1,204 pound. I·beams and channell!, at 10.04 'll.16
230 pounds W. I. pJateB and angles. at 80.06. ••.•. .. . .. . . . ..• . •.•... 18.80
Ii20 poundo C. I. framllll and ooven. at 10.06.... 26.00 ..
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41.60
75.75
55.00

12.00
18.00
33.60

Tollet huildlng-Contlnucd.
Lathing and plll8terlng:

246 "'Iuare )'ardM expanded metal. at SO.35................................... 186.10
246 square yards pJ""terlng. at 10.60 .....•................. 14

63
! .. 6060

106l1nesr feet cement molding, at 80.60 .............•.......................

Pla..terlng of vault, 230 square yards, at 80.40 .
StudrlhllC, 1,107 square ll'et, at80.ml .........•.•.........................................
~in~~;:I~~Id"d~~~""""""""""'" .

M square feet window opening!<. at SO.75.. ••••......... 40.50
65 square feet door panel, at 111.60............................................ 39.00

Interior f1nf8h:
:.'()l MQuare feet W. C. partitions, at SO.2O .
101 square feet W. C. aool'l!, at SO.75 .
11 W. C. seats, at iii .

168 square feet wire mesh, at 80.20 .
Hardware:

4 doors, at 83 .
9 doors, at &'2 "'"
168 square feet zinc, at 80.20 .

Plumbing. 1 lo-lnch enamel fron trough urinal. ..
Painting, 19 squarllll, at 13 .

tm.SO
92.00
38.75

19'1. 00

79.60

172.35
33.60

63.60
9['.00
57.00

499.2f

52.00
19.21
~~.OO
=<.00
9'2.00

Total for toilet room building. .. ... . •.. .. . ... .... •... . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,063.06

Pavement,71 square yards for walks from main building, at 11.60............ 113.60
Shed over walk from main building:

52 P<JI'I8 at.l .
S'l(J linear fect, 4 by 4 plateR per 11. M., at 845 ..
116 bmckeL., at 80.60 .
12 squareR roofing, at &'24 .
46 squares pnfntlng, at tl " .

Total for shed and walk to tonet room bullding'.......... 612.81

Total for tonet room bundlng 2,063.06
Total for school building 37, ISO. 32

Total for all work 89.806.19
5 per ecnl for Incidental expenMC' and contingency..................................... 1,990.31

41,796.60
20 per cent for contractor', profit............................................................. 8,359. SO

'120.00
320.00
31D.00
30.00

165.00
195.00
50.00
87.60
50.00

Orand total •.........•.•.. , " 60,155.80

Reeonstructing residence at hospital No.1: Elltimates for reconstructing residence
re<,'ently destroyed by fi';l' ,$1,740.75; project approved in civil file D. of C. No: 368,
DeL'embe:- 27,1900; O. C. E. file D. of C. No. 712.

On November 21, a communieation addreAAed to the division commander, from Dr.
E. Diago, director of municipal hospital :1'\0. I, containing a request that a suf­
ficient amount be allotted to reeonstruct a frame residence known as Pavilion C at
hospital No. I, which was recently damaged by fire, was referred to this department
for etltimate of cost of work required. Examinations revealed a one-story frame
building, containing eight rooms. The roof, which was of tile, had been totally
destroyed. Most of the interior woodwork and all of the plastered walls were dam­
aged to such an extent that the remodeling of the interior of the building was
deemed necessary. Windows, dool'l:', and BOrne of the siding of the building required
repairing. An estimate amounting to $1,740.75 was prepared, and forwarded on
December 18; this estimate provided for restoring the building completelYl and
was approved by the military governor on December 27. Work was Immediately
begun and will be completed on February 1, 1001.
Estimate:

7,000 feet B. M. lumber In plaeeL-llt 16(). __ •••.•••••••.•..•••.••.•••
800 llQuareJard. 81asterlng, at 111.40..........•.•..........................................

~C~~n t1~~~t SIU~::.~~.~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
220 square feet window area, at SO. 75 .
15 doors and frames complete, at S13 .

~a~E~~~~~~~~;:~~~·.7~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
1,582.60

10 per cent for incidentals. . . .. .. .. • .. . . . .. . . . . . . ..• ••.. . .• . ••• .. .. . .•.•. 158.2S

Total 1,740.75

CUBA 1900-vOL II, PT 4-15
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IfAEln1UNZA BUILDING, IIfPROVElfBNTll TO XNTXANC&.

Estimate and drawings were prepared for the improvement of the entrance to the
MBetitranza huilding at the foot of San Ijp18cio street. The entrance hall W&Il found
to be an irregular-shaped room ahout 15 feet by 17 feet in size. Part of this hall 11118
floored over, fonning a room in the second floor, and leavinga BUffidently large room
to admit the stairway. The floor was of old stone flagging, "ery irregular, and the
walls were in need of decoration. The drawings provided for removinll the IleCOnd
floor, thus extending the hall to the second floor ceiling. A new, neatly paneled
fo'panish cedar Btairea8e and wainscot was to be constructed. Openingl! were to be
bricked up. A panelro Spanish cedar ceiling built, floors to be laid m08&ic tile, walls
patched and docorated, and stained~1asH transom windows installed. One of the
roolD8 in the l!OC'Ond story was to be fltted up as a kitchen. No action has been taken
on this project.

EIIt1matl':

8taJ~r~ , at IU; ~ ••.•••.• , ••• •• • •• • • • ••••• $0160. 00
91 "'I.Wlrtl reet In", Krill., at 11.75... ....•... ....•••. l6ll.25

second lloor landlnK-
Iron bl'lUIls, lOti'. •••. •••• .•••• •••••••••••• 66.00
Expandoo mctal, conc",te, ..nd till', 110 "'I.t1IU'C reet In plft.<.'e. at 10.00..... ,'4.>.00
300 "'1.= feet 01 panellnK, at 10.75 '......... 25.00
2l\O "'I.\lare fel't new dool'll and window., at 10,75................. 1!17.50
575 "'I.uare fect panel work, at 10.75...... .••... .... ...... ..•.. ........•...... 431.25
Mlinear rel't cornice, at 10. 7&......................................................... ~;:,

~~~g~:t[~~~~.i~~~~ ~~ ~ ~ ~ ~~~ ~~ ~~~ ~ ~ ~~ ~ ~~ ~ ~ ~ ~ ~.~ ~ ~~~~~ ~~ ~~ ~ ~ ~~ ~~~ ~~~~~ ~~~~~ .~~
1J<><~)ratlng 231, square yards wall .urface, at 10.50........................... 117.:;0

~·t~~~n:n~n;;""icn;In~~~lf.t~::::: :::: :::::: ::::::::::::::::::: :::::::::::: ::::: ::::::: '1:::
Cartagc..... 'liO.oo

2, 148.75
10 I"'f ("enl for unfort""-'CII contlngcncles 1.214.88

Total. 'I~63...
d.'

IMMIGRANT IlII:TENTION I!TATION NEAR CABANA.

Jo:~timated No.1, for moving two barrack buildings with kitchen, p88I!IIgE'
ek., from the prt'-M6nt loc'&tion at Cabana to the proposed quarantine site n611
Han Diego battery, with the nece8lllll'y toilet arrangements, laundry, sewers, ...e,
etc., $16,8&1; rroject approved in civil file D. of C. No. 4782, September 25, lWO; O.
C. E. file D. 0 C. No. 54.~1. ,

F..I4timate No.2, for equipment required forkitehen, dining room, wash room and
laund!'y: and sleeping apartments, ~11,140.25; project approved in civil flle D. of C.
No. 4/H2, Ol'toher 16, 1900; O. C. E. file D. of C. No. ~.

Estimate No. a, for office furniture, tools, b1'8.8ll checks, mules, wagons, harnetl8,
ek, $2,084; project approved in civil file D. of C. No. 4782, October 26,1900; O. C.
Eo file D. of C. No. 543-11.

EBtimate No.4, for converting the east shed of the north central bnildin~of the
San Diego battery into stable for six mules; for partitions to separate guard s quar­
ters from those of male employees; for shelving and partitions; for storoge of bed­
din~ in matron's quarters, and for renovating IlDla1l and ancient building on hill,
$450; project approvro in civil file D. of C. No. 4782, October 30, 1900; O. C. E.
file D. of C. No. 5-13-12. .

Estimate No.5, for additional plumbing to accommodate increase in number of
IJ;Ople. to be sheltered .in tents" $1,200; proj;ct approved in civil file D. of C. No.
4/82, November 9, 1900, O. C. E. file D. of C. No. 5434.

In order to prevent the citv of Habana from being flooded with nonimmune immi­
grants from RJ?I1in and Canary'Islands and to deprive the yellow fever of a new material
to feed upon, It wa~ decided to provide a detention camp for I!Uch immigrants to permit
arran~ments to be made whereby they could be sent to the country direct where
lahor IS in demand without tarrying in the city. The camp is located near the San
Diego batt~ry beyond the brow of the hill overlooking Triscornia wharf. The camp
&I! it now stands cOllsists..r admini8tration offices and guard's quarters at San Diego
battery; 6 frame barrack buildings, 5 for dormitories and 1 for toilet purpoees, a
kitchen and l\ ml"ll6 hall in old masonry powder magazine, guard's office in 1lDla11
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stone hOI18e on hill. Tents 14 by 14 were provided by the <J,uartermBBter depart­
ment to accommodate anyextm rnsh of arrivals. A wire fence mclOlle8 the premises,
and an area amply sufficient for exercise permits a good view of Habe.na, the harbor,
the sea, and contiguoUB beautiful scenery. The location is splendidly ealubrioUB. A
6-inch sewer for only wBBh water and urine WBB built to discharge about 1,000 feet
from the buildings, and another 4-inch line conducts kitchen WBBteB a safe distance
away. Water WBB piped from Cabana water tower. An area of 5, acres WBB cleared
of heavy underbrnsh at the Bite of the camp. The barmcks buildin~were origi­
nallya part of the United States military poet at Cabana, and were removed, pmcti­
cally intact, to new Bites.

Deacription of buildings, their removal and reerection.-Buildings were ordinary well­
built frame structUrel!, elevated about 3 feet on poets, with corrugated iron roof.
Two main. barracks were 20 feet wide, 240 feet long, and 10 feet below eaves. Each
contained approximately 53,000 feet B. M., weighed with iron 115 tons, and con­
tained 48,000 cubic feet below eaves. Two kitchens were 20 by 85 by 10 and weighed
881 tons; contained 17,000 cubic feet below eaves. Total estimated original coet of
buildings, $13,650, or 10, cents per cubic foot.

Prepamtion: Kitchens were moved intact. Barrack buildings were cut in two,
and resulting sections (57, tons) were moved separately. Sections were braced at
each pnd; 3 by 6 chamfered slides were nailed securely to- sills under which enor­
moUB 6 by 6 runways, properly supported by cribbing, were inserted for purpose of
turnIng buildings in direction of destination. Poets and underbracing were then
remqved.

Route: Buildings were turned at right angles, transported 2,500 feet, turned again
at riI. t angles to place. Ground tmvenJed WBB rocky for first 300 feet, but there­
after presented no serioUB difficulty. At the start the grade WBB sharrly rising for
300 Wet. then declining about 15 feet in 90 feet, then practically leve for 800 feet,
the remaining distance, 500 feet, being a rise at about a 6 per cent gmdient.

Method: Two gangs were employed moving two sections simultaneoUBly. "Dead
men" were placOO about 200 feet apart and connected by It-inch diameter rope and
triple 12-inch blocks to buildin~ and to motive power, which was first mules but
afterw-:rds oxen, the latter bemg steadier and more powerful. The chamfered
sills r'~~rred to tmveled in well-soaped concaved runways 6 by 8 by 3 feet placed
6 feet part. No rollers were used. Runways were cribbed up where nece_ry.
Mue" ~roublewBBexperienced at first by "dead men" pulling up. Each gang had on
an 'l.'·~1age of about 23 men, p'laced BB follows: Two carpenters and 2 laborers putting
;11 "·Ie.ad men" ahead of building; 2 men attending the ropes; 1 man with the ox
. ·';~tlm; 1 man keepin~ the saddles and mnners under building well soaped; 4 men
• :, -.: saddles and adJusting in line before moving building, and cribbing were ne<:­
eB8&i! 'tabout 60 feet ahead of building; then, BB building moved along, 3 men
with'ckt't and mule on each Bide brought up saddles from the rear, and 2 men on
each front comer of building placed saddles and held them firmly with crowbar
until chamfered slides had moved on saddle far enough to keep it from sliding or
tilting. NOIle8 of slides were kept well soaped 80 BB to slide on saddles eBBily; 1
man on each ilide attended to any saddles that looeened and needed cribbing. On
the down grade 6 oxen, on the level 8 oxen, and on the rising ground BB high as 12
oxen were used to advantage, it being 80 arran~1 that one section WBB moving up­
hill while other section WBB on a level. The bUIldings were not comleeted again, but
were spaced apart to permit the isolationof toilet room and the segregation of c1BBses
of immigmnts.

SummanJ of cost.

Per 1,000 cubic feet.

For total For 100 For total For 100
dilltrlct. feet. dilltrlct. fect.

Total
COllI.

---------------1--------------
Preparation of bulldlngll for moving............... St. 00 10. 1M $2.47
Preparation for moving " .. .. .. .. . .. .. .. . . .91 .IM 2. 15

~~:~~::::: ::::::::::::::::::::::::::::::::::::: U; :g:; 1~: U
Plllclnll' on foundation............................. 2.09 .08 4.93
Rcpalnng damage to buildings.................... .89 .IM 2. II
Newworl<.......................................... .71 .03 1.67

Total "18.751--.-1;5-132:471

16.10 S320.89
.09 279.66
.12 38'2.43
.66 2,IIM.41
.20 642.56
.08 274.17
.07 217.03

1.30 4,221.14
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Total cubical contents, 130,000. Total tonnage, 307. Cost of moving alone 100
linear feet of frame building, 20 by 10, a distance of 100 feet was '1.29. Total cost
of mm'ing 100 linear feet of frame building, 20 by 50, a distance of 100 feet was $2.60.

The six buildings were placed in position and blocked up to an ave~ height of
31 feet above the highest point of ground, mounted upon 6 by 6 inch timber we))
braced; ends were clOiled up by Iliding, two additional dooJ'8 iuserted, and two porche8
or galleriell were erected to connect. dormitory building!!. Also a latticed picket
guard fence W88 put around space from ground to floor timber, for the purpose of
keeping the immIgrants from entering underneath house, thereby letl8CDing the accu­
mulation of filth, rubbish~etc. These guards are removable when OCC88ion requires..
Stepll were placed at all doorways. In the building converted into a toilet building
partitions were erected to provide privacy, etc. Also five additional dooJ'8 were
lDBCrted for accees to the various departments from the outside, thus avpiding the
necessity of paasing through any of the other parts of the building. Screens were
placed at proper height in front of the bathroom and other windows.

In the women's department, for toilet purpol!C, is installed all in a sanitary and
workmanlike manner: Three laundry enameled w88h trayll, fitted with W88h wringer
attachments and wrin~r furnished; 4 overhead shower baths; 1 iron frame stand
with 12 enameled w88h bMins provided with 2 bibb faucets; 1 hydrant bibb cock
for the purpose of cleaning rooms, etc.; 7 dry closets provided With partition and
swinging door for each clOflCt. The shower bath room is 101 by 12 feet, and provided
with bell trapll for drainage to sewer.

The men's department consists of 3 laundry enameled w88h travs, with wash
wringer attachments and wringeJ'8 furnished; 14 overhead shower baths; 1 wronght­
iron frame stand with 28 enameled w88h bMins provided with 3 bibcocks; 1
wrought-iron frame stand with 13 enameled w88h basins and 2 bib faucet cocks; 1
ls.foot galvanized urinal with perforated supply water pipe; 1 hydrant bibcock to
be used for cleaning room; 23 dry closets. The flooJ'8of shower, basin, and laundry
rooms are concreted. These rooms are well provided with partitions, c10thell hoob,
etc. All dooJ'8, etc., provided with new locks, hingetl, etc., where needed; also, in
barracks NOB. 1, 3, and 5 have put in partition and shelving for use of matron for
the storing of quilts, etc.

Water supply: The water-supply line is of 2i-inch wrought-iron piye with Ii-inch
brahchell at camp, provided WIth necessary val Veil, two lead exten810n joints, and a
lever pump near tOIlet buildin~ to be used whenever water supply is low in Cabana
water tank. The line of pipe IS in the most direct line and at two places close to
the hydraulic grade line, requiring that the water tank be kept full of water, which
will be necesSary at any rate to obtain a working presBUre.

SeweJ'8: A line of 6-inch vitrified sewer-pipe joints laid with Portland cement and
mortar running from toilet barrack building to a proposed location for a septic tank,
a distance of 9i4 feet. The excavation of the sewer ditch W88 through a very hard,
rocky lVOund, which necessitated dynamite bl88ting. The sewer line is constructed
to obtain the required gradient with the least possible excavation. The septic tank
W88 not considered neceBBary for the present, but may be constmcted at any future
time with a filter bed for complete sewage purification.

Dining room and kitchen: A dining room and kitchen department is fitted up in
the old magazine building for the accommodation of the immigrants. Seven large
oyenings for windows and 3 for dooJ'8 were cut through the 3-foot walls; also 2 addi­
tional gate openings and one-half window opening for kitchen were cut through
heavy curtain walls inclosing magazine buildmg. The windows in dining room are
fitted with glazed 888h, etc. The old floor W88 torn ul?, which W88 of native wood,
square joist floor timber, and hardwood flooring. ThIS native wood included rna­
ho~y, jucaro, cedar, jocuma, acana, and sabaen, and is stored in the MllCI!tranza
budding. A new yellow-pine floor of ton~ed and ~rooved lumber (6 by 6 inch yel­
low-I?ine joists) W88 laid. The size of dinmg room IS 33i by 75 feet. All woodwork
in th18 building h88 been painted, the walls of the dining room painted with alabas­
tine. The outside walls of dining room have been whitew88hed, also inner walls of
the curtain wall. A corrugated roof W88 built reaching from building walls to curtain
walls, covering approximately 1,320 square feet. This is to be used 88 a kitchen.
Four enameled kItchen sinks, provided with hydrant cocks, have been placed in
kitchen department.

Storehouse 9 bv 14 feet h88 been built in comer of yard, covered with corrogated
iron, to be used as a storage for the cooking department. Twenty white-pine tablell
2 feet 9 inchell wide by 2 feet 9 inchell high by 14 feet long, each table provided
with two 14-inch benches for the accommodation of immigrants, also two kitchen
tablell for the cooking department, each 6 by 3 by 3 feet, have been provided in



MOVING BUILDING TO QUARANTINE STATION. BLOCKED UP TO MOVE.

MOVING BUILDING TO QUARANTINE STATION.



QUARANTINE STATION, NOVEMBER, 1900.
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kitchen department; also six old anny ranges in good condition, which were obtained
from the quartermaster's department; new stovepipe and a complete set of new
kitchen utensils for cooking. A 4-inch vitrified sewer was laid from the kitchen
to a distance of 400 feet, all joints cemented and provided with clean-out openings,
etc. This was for kitchen waste only. Twenty lamp-posts made of 6 by 6 inch by
12 foot timbers have been placed in l>QBition by the su!r:rintendent of the station.

Four hundred iron bedSteads with "double decks were ordered direct by the
medical department from New York and are in use. .

A complete number of oil lamps, large size, have been placed in barrack; alsb the
outside lamps on grounds.

The quarantine station is inclosed by a well-built 6-strand barb-wire fence, well
secured by strong staples and tightly stretched. The fence posts are on an average
6 inches diameter and of hard native wood; tops sawed off square; ~ts have been
well braced by additional ones placed slanting where needed, especIally at the cor­
ners and gate openings; post holes were on an average 2 feet deep and posts well
rammed.

QUARTERS OF EMPLOYEES AND GUARDS AT SAN DIlIiOO BATTERY'

In this department a sewer was put in; 4-inch cast-iron soil pipe 96 feet long, also
vent pipe 15 feet additional to roof; 1 wrought-iron frame, 3 basins and faucet; 1
wrought-iron frame, 2 basins and faucet; 2 cement floors, each 10 by 12; 2 yellow­
pine tongued and grooved partitions. The buildings of the quarantine have protection
from fire by se~rate pipe connection from the water supply, to which are attached
two lines of 1~-inch linen hose and nozzles, with a total length of 600 feet, which
are run upon reels, easily attached, and can be brought into play upon the conflagra­
tion, should one occur; also, placed in each of the sleeping quarters are two 5O-~non
water barrels, each provided with galvanized buckets, so that with care and prompt­
ness no seriOUl! fire need oocur.

A stable was improvised in the shed at the north side of central building for the
shelt£r of mules used in hauling for the camp. Stalls were built for six mules, each
stall provided with feed box and hay rack, with a door to each stall.

The stable was built for the animals of the rural guards at the San Diego batterXI
but when the framing was about erected was removed to a location down the hlll
toward the Government post, in order not to mar the appearance of the ancient
batt£ry. The stable was 30 by 62, arran~ for the accommodation of 20 head of
stock; open entrance into stall for easy eXit in case of fire. Stalls are 5 feet wide by
10 feet long, eachrrovided with Mott patent iron feed box and a wooden hay box.
The center aisle 0 the stable is 10 feet wide for the storing of buggies, w~ons, etc.
This aisle is separated from the stalls by a clOlled partition running fulllenJrt,h, but of
the heiKht of 6 feet, thUl! allowing stable to be well aired and light. The stalls
are levek'<l with broken stones covered with good depth of soil, with ample slope to
to give first-cl8BB drainage. In the front end of stable buildin~ two rooms have
been built 10 by 12 feet, one for the purpose of sleeping and waiting quarters for the
attendants the other as a harness and supply room, provided With hooks and
shelves. . .

The stahle is strongly built; uprights, tie timbe1'9 all of 6 by 6 inch yellow pine;
braces 4by 4 inches running fulllenJrt,h. The roofis pitchedwith rafters of 2 by 4 inch
timber, sheeting yellow pine, the whole covered with John's Abestoll Brooks patent
roofing paper; same given two coats of paint. Both ends of the building and sides
of rooms on outside, together with doors and windows, have been painted with two
coatR of oil paint. The inside of rooms and sides of the long partition have been
painted with two coats of alabastine, making a neat and clean appearing stable. The
front and Bides of rooms are seven-eighth inch dressed siding, the back ends of yel­
low-pine tonguedand grooved floorin~. Extra handling of material in transportation
acroBS the harbor and up the steep hills, coupled with the nec_ry haste III which
the work was done, added materially to the costs and difficulties. F. W. Piel, fore­
man in charge.
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Statement of 00IJt of the IIevtral elaaIea'of work.

Material. lAbor. Oxen hire. Total.

723.04

f123.04

9.212. 969.667. 69 1Total. .

Moving ho~...........................•............ ! 1801.110 12,696.50
Palln~ under boWJe8.•••••••••••••••••••••••••••.••••. \ 184.00 206.26 .•.•.•....•.

PI"Ba~~tu.racka..................................... 709.02 574.13 ....•.•.•.•....••••••...
Klrehen plumbing................................ 60.22 27.251 ...••••.•••.....•••••••.
Employetllland guardroom :............ 56.91 54.61 ........••... 1.481.04

Barrack &ewer: 6-lnch vltri1led pipe •...•........... "1 193. 79 246.92 ...•••••.... 440. n
Dlnlng·room &ewer:

4-lnch vitrified r,lpe............................... 66.33 96.117 .. •......... 151.30

~~:;j~~r:::::::::::::::::::::::::::::::::.....:::. ~: :::::::::::: 1.!ti~
Fem'eJXlf'18on hand.............................. 148.00 ••••........ .•.......... 148.00
6-lltalllllable . ...•............................. 42.46 36.62 79.08
Cemcnt work..................................... 66.00 124.7'l ..•••.•..••. 189. i2
Flrc protection. . . . . . .. . . . . . .. . . . . . . . . . . . 248.73 4.69 263.42
Guardftoulle repel"'............................... 10.26' 27.96 38.21

~::iheg~~.:::::::::::::::::::::::::::::::::::::: ~:l' I~:~ :::::::::::: ~~::l
KItchen building................................. 123. 96 ' 83.16 207.11

Kitchen. ml8cellanoom:

~~~fne·w(;;Ji.:::::::::::::::::::::::::::::::::: ~t': ~:~ :::::::::::: 1~::
Dln~.I=:';.:n~itig; ·· ·1 1.26 1 26.62 216.87

~~~~~~~i~::::::::::::::::::::::::::::::::::: 2::i~ i m:~ :::::::::::: ~::
Labor cleaning ..•............................................ 1 89.95............ 89.95
Dlnlng·room tablet! ......................•........ 112. -14 65.66 168. 00
Dlnlng·room bencheR '" " ..•.... 1 40.36 62. 69 ...•...•..•. 1m. 04
Kitchen tablet! j 3.20 5.00 8. 20

Storeroom fixmret'!: Tabl""'Jjlatform, and boxet!...... 6.41 : 14.00 ....•....... 20.41

Guagi~~~:[T~7\7>:::::::::::::::::::! ~~ I 1:n :::::::::::: ~::
Dormer window (otllee) 1 2t~ I 2~.00 :::::::::::: J::l
Oftlcc furniture 1 H. 12 I 8.51 ..•••..•.. , . 22. 4S
4 tablet! 2.24 I 4.76 6. !Ill
Drawbridge repair................................ 6.661 6.00 11.66
Otllelal monthfy roll.............................. 1.646. 4( .••.•••••••• I, M6. 44
MlBcellaneou. work............................... 46.69 .•......•... 46. 811
Lamp. lantern. and po8IB......................... 162.19 I 49.60 ..........•. 201.711
Returning tools , 14.92 14.92
Material delivered to other bulldlngR............. 361. 56 361.116

S~~~n~7.·e::~~~~~~.~~· .. ~~~~~~.. ~~.~:. 628.061............ 628.06
Barrack acreens.... ..... . . .. . . . . . . . . . . . . . . .. . . . . . . 2.60 19. b1 •........... 22. 11
Shelving..... .. . .. .. .. . . . . .. . . . . . . . . . . . ... . . . . . . . . 36.661 48.6S. . . . .. . . . 82.69
PartItion.. .. . . .. .. . .. . . . .. . . .. . . . .. . . . . .. . . . . . 104.07 236.26 840.32

~ftit;~~":,ii:::::::::::::::::::::::::::::::::::::: ~:: ~~. :::::::::::: ::::
Repelr. to tool. . . . . . . . . . .. .. . . . .. . . . .. . . . 33.66 88. 66
Nightwatchman.................................. 172.69 li'2.Cl9
Boatman............................ .•... 207.62 207.6'l
Outfit and equlpmentfor flOC people.............. 3,3.'>9.36..... . ..•.. 3.:159.36
New stable...... 628.50 604.68 1.133.18

19.603.68

Municipal Vivac: Estimate No.1, for the conetmction of an addition to be used 88
a court room, $2.803.82; rroject approved in civil file D. of C. No. 1236, August 13,
1900, O. C. E. file D. 0 C. No. 4i8. Estimate No.2, for making the stmcture
called for in estimate No. I. more pennanent and ornamental in character, $2,iOO;
project approved in civil file D. of C. No. 1236, October 22, 1900, O. C. Eo file C. of
H. No. 5650-36.

At the time of American occupation, the building known as the Municipal Vivae,
and which had fonnerly been occupied as a barracks by' the civil ~rd 01 Habana,
was being used as a prison for pel'8ODIl arrested and awaiting a prehminary examina­
tion, or according to the Spanish law, a trial· by correctional court.

Durinll the year 1899 the building was renovated, remodeled, and converted into
a uetention pnllOn, one room being roughly fitted up as a correctional court room.
The capacity of the building for the purpose above stated has been taxed to the
utmOllt ftom the first, and the neceBl!ity of providing a court roow. of sufficient Biz.)
to accommodate the iarge number of prisonel'B who daily appear for trial became
more preBl!ing from day to day.
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PLAN OF NEW POLICE COURT, MUNICIPAL VIVAC.
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A.t the request of Major Caziarc, supervisor of police, an estimate amounting to
$2,803.82 W8B prepared on AugtlBt 10, 1900. The estimate provided for the erection
of a triangular shaped addition to the Vivac, with a floor space of about 1,385 square
feet. New C8Bt-iron columns, and existing stone columns were to be utiliy.ed for
supporting the new structure, the wall of which W8B to inelOBe the court room on
one side of the triangle. The walls of the old building, forming the other two sides
of the triangle, were to be utilized 8B inclosing walls for the court room, the floor
of which W8B to be on a level with the BeCond floor of the old building. The addi­
tion WaB to be constructed of expanded metal and cement pl8Bter laid on wood stud­
ding, the floor WaB to be of tile, the roof of tin, and the ceiling of yellow pine with
cornice and rails added to BeCure a pleaBing effect. .

Upon notice of approval of the project by the military governor, complete plans
were at once prepared, bill of materials made out, and W8B about to be ordered when
new developments arOBe.

At that time, completion by this department at the dragones barracks of a new
police and correctional court, together with other work, attracted the attention of
the pel'BOns interested in the vivac court arrangements.. The new and t8Bty appear­
ance of the Dr8jlones court room and its commodious facilities developed a desire to
have at the vivac, the mOBt important police court of Habana, a room equal at 1e8Bt
to that of the leBB important court room of the BecOnd district, and on October 19\
1900, this Departmentsubmitted a new estimate amounting to $2,700 for additiOnal
funds in order t~ carry out the new demands.

This additional estimate W8B approved, making a total of $5,503.82. The first
plans were dis~rded and an entirely new set of plans prepared. TheBe plans pro­
vided for an addition to be constructed of cement and iron; wood to be UBed only
fo::" interior finish.

The addition will be the Bame in size, shape, and location 8B deBCribed for first
project, but will be supported on eight 8-inch C8Bt-iron columns. The four outer
columns will be extended up, forming supports for part of the BecOnd tier of beams
which form part of the roof construction. The first tier of 1x>ams forming part of
floor of court-room, ann the roof beams will be covered with heavy, expanded

.metal, over which will be laid 31 inches of concret~ and a i-inch finish coat of
cement mortar. The roof of the building will be finisbed in the Bame manner.
The inclOBing walls will be of 3-inch metal studding extending between, and being
bolted to first floor and roof girders. A parapet will be formed by extending the
metal studding 3 feet above the top of the beams forming outside roof girders; the
tcps of theBe studs will be bolted to a piece t-illch by 4-inch strap iron that will
be bolted to and stiffened by the C8Bt-lron columns that will be extended to the
top of the parapet wall. The metal studding will be covered inside and outside
With expanded metal, pl8Btered two coats with cement plaBter on the inside and
outside. A comparatively l~ percentage of the funds allotted for this work will
be spent on decorating the interior of the court room.

The area of the court room is 1385 square feet, of which 555 square feet are railed off to
form the court proper, and 850 square feet are open to the public or UBed 8B p8BBBge­
ways. The appearance of this courtwill begreatly enhanced by theopportunityoffered
for woodwork decoration, by eleven doors distributed on the four Bides and opening
into the main stair hall, the BUrrounding offices, and the balCOJlies. TheBe doors
are to be handBOmel~ paneled and finished with jamba, pilasters, and caJ?8. Three
windows wili be simIlarly treated with hinged B8Bhes opening on the pnBOn yard.
~he ceiling will be formed on heavily molded rails and receding ~els bordering a
field of narrow-face, beaded wood. The monotony of this field Will be broken by a
beautiful hand-carved centerpiece. In one of the angles of the ceiling a skylight
4 feet square will be located, the shaft of which will be divided into panels sepa­
rated b~ carved pil8Btel'l!. The shaft will be covered with heavy, colored g18Bl!.
Extendmg around the entire room will be a ftlJavy, molded cornice; haAeboards,
chair rails, and pictnre molding will complete the interior decoration.

The windows and three of the doors are to be provided with tranBOms, in order to
afford ample ventilation to the room; white muranese glllBl! is to be used throughout,
and SpanlBh cedar of the best quality will be used for all the decorative woodwork,
including doors, windows, and ceiling, 8B well 8B the fittings and furniture of the
court, which will comprise a heavy wood railing dividing the space allowed for the
public use from the court, alld inclOBing on the right a~ reserved to priBOners
when tried in common, and on the left the platfonu proVided for the jury. A.CCeBll
to the court will be through these gatee in this railing. On the rOlltrum, com~sed
of a platform 6 feet 3 inches by 14 feet and raising three steps above the floor, Will be
placed the judge's bench, and on each side of Bame, but one stell lower, will be placed
the stand for the witneeses, surrounded by a neatly designed wood railing. Simi-
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larly IlUrronnded is a lower platform, BeI1licircular in shape, to be Ulled 118 a prisoDel'll'
dock; this dock is to be mo\-able and eaBily placed in the position IIKl8t. favorable to
facilitate Jlroooedin~at a trial. WalIe, after replaete~,will be painted lUId dec0­
rated in oil l'Olonl, in a quiet but taeteful manner, and m a way to ba.nnonize with
the inu-rior woodwork decoration. This work is well under way, and will be com­
pleted about February 10, 1901.

EliimaU So. 1.
Patching old tile mof .••••••••••••..............•...............................••....... """
II C. I. colUlllDll, 14 feel long. eacb, all'.! per fool .

~=~ff~~~~:~~rliii·aiiii.20·::::::::::::::::::::::::::::::::::::::::::::::::::::::::
111llloqUBre ylU'ds of ceiling. lathed and p1&lltered, al to.80 .
1211QUBl'eII of mof. complete, al110 .
6601IQnare fe"t 01 mnlllon windows, allO.60 .
180 f('CI of Louvre olal8, allO.M .

f;,.~J::~~~~~~~~~~.~~~.::::::::::.::::::::::::::::::::::::::::::::::::::::::::
N&llsand hardware : .
T Ting down old mof, etc ..
Culting boles tn D1B8Onry .
Cal1age .
MlIQuare feel of watllllCOt, bu"k 01 Jury box al.I. ,
PIaUorm In Jury box .

Wflr~~~~~~~~!.?~~'::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
1>o<'k .
Lawyeno'lable, 8 by6 feel .
LaW)'''no' ben"b, 10 fpcIlong. al" .

~'~'~:J:~ g:)rn\~t.~~~ ~.t. ~:~:::::::::::::::::: :::::::: :::::::: :::::: ::::: ::::::::: :::::
S doors with trims l'Omplete, at lUi _ _ .

SlllL 00
l68.oo
l1iO. 00
12S.oo
IlH..oo
120.00
396.00
90.00

Ui5.oo
'1S.oo
80..00
75..00
aD. 00
60..00
54..00
35.00

250.00
35.00
35.00
6l>. 00
flO. 00
40.00

lll8. 00
4.00
~oo

2,322.00
5 per <'ent for In"ld"ntal................................................................... ... 116.10

2,438.10
16 pN ''ent lor "onlra<'tor·. prollt S65. 7'.!

Total _ 2,llOS.82

EMi7TUlt~ No.2.

OcToBER 19, 1900.
SIR: I have the honor to inform you of the completion of plans, bill of materials,

etc., for the eredion of an addition to the MuniCIpal Vivac, to be UIled as a court
room, authoriwd in civil file D. of C. file No. 1236 and O. C. E., D. of C. 473, dated
August 16, 1900, and that this department is ready to execute the work as projected.
Before eommencing, however, it is considered advisable to call your attention to the
following facts:

The addition as planned is of a metal lath and cement plaster over 2 by 6 studding,
forming a wall supported on iron columns and beams. The roof is a flat tin roof with
&I.t air Bp&ee between ceiling and roof. The interior is of yellow pine, finished natu­
ral. For re&8OIUl of economy this type of coIl8trllction has been used to a consider­
able extent heretofore in public improvementB in Habema. Rerently, however, it
appears that the department has seen fit to construct buildings of a more permanent
nature, which is exemplified in the case of the Santiago school, and in the work now
nearing completion at the Dragones barracks, at which place a room is being fitted
up to be used for the 8llIIle purpOtle as the new room at the Vivac. The IllI.id room
has been finished in Spanish cedar, with paneled ceiling and with railing, rostrum,
furniture, etc., of a IlUperior type. If this is the kind of finish expected at the Vivac
court room, there is a di8&ppoint~nt in store, as the latter room will suffer in com·
parison with the court room at the Dragones barracks. If it is considered advisable
to make the work-at the Vivac of a permanent character, the structure can be built of
iron framework, with expanded metal and concrete floor, and roof Witll expanded
metal and cement plaster walls on iron studding. The interior finish can be of a type
similar to the kind used at the Dragones barracks court room, and the interior can
be made very attractive.

The additional work would entail an increased COBt, over the amount nowauthor­
ized to be expended ($2,803.82), of $2,700, as follows: $1,800 for ironwork and con­
crete construction, and $000 for a high grade interior finish of Spanish cedar. Both
estimates have been approved and the work is well under way.

On DeceJllber 21, 1900, a communication to the chief engineer from Maj. Louis V.
Caziarc, captain, Second United States Artillery, eupervi!lor of police, W88 referred to
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this office requesting an estimate for certain additional improvements to Vivac, after
the completion of the present project. The additional improvements will embrace
a brick driveway in and out of the courtyard and two entrances, inclosing space
under the new court room, constructing two dark cells for refractory prisoners in
present stable roomj placing ventilating windows in the nonimmune prison room;
additional electric light; repairs to roof, walls, etc., and painting and whitewashing
the entire building inside and outside. An estimate for this work is being prepared
and will be submitted shortly. .

These facts are respectfully submitted for your consideration. I await further
instructions.

Very respectfully, your obedient Ilervant,

Lieut. W. J. BARDRN,
Corps of FJngineers, U. S. A.,

Chief FJngineer, City of Habana.

FlnancJaI statement:
Total approved estimate of cost of work 15,IlOO. 82

~~::: :~~~dfl::r.;::::: :: ::: :::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::: ~: ~: ~ .
ontl!ta~f:S-ce~~WUI:.~~.~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~:~::l

8fllance available December 31, 1900 2,O3l' 64

Alex Browning, general foreman in charge.
AmTel! Castle: EBtimate No.1 for fittting np this fort as a prison for short-term

prisoners, $22,100. Project approved in civil file D. of C., No. 1236, November 10,
1900; O. C. E. file D. of C., No. 663-1.

Atares Castle, a Bmall bastioned stone work occuping a conical-shaped hill at the
head of the harbor, southwest from the entrance to the bay, was erected between
the years 1763 and 1767. The fort proper covers an area of 29,000 Bquare feet, and is
surrounded by a dee» moat 24 feet wide. The interior of the fort is divided into 10
C8Ilematel!, irregular In shape andBizeB1 the six largest ones being 20 feet in width,
and varyin~ in length from 25 to 145 leet. Two magazines 20 by 30 feet and 20 by
40 feet in SIze, respectively, are located on opposite sides of the building and inclosed
by exterior walls 16 feet thick. Most of the C8IlemateB receive the greater part of the
small quantity of air and ventilation afforded them from the interior court, which
covers an area of about 2,250 square feet. This fort never fails to attract the interest
of tourists and strangers. Its isolated position and ancient a\lpearance, with no
near-by modern structure to detract from the effect, renders It one of the most
picturesque Bights in Cuba.

Since the American occupation the fort has been used as a prison for the confine­
ment of short-term prisoners. It was considered adviBable to continue to use Atares
for prison purposes, but the total lack of sanitary accommodations necessary for the
pro~r confinement of prisoners made it neceBBary to prosecute improvements and
addItions for the proHflr sanitary accommodations for the necessary number of
prisoners and quota of I[llards.

Plans for improving ventilation, providing toilet accommodations, and water
8IlJ?Ply, officers' and guards' quarters, pump houlle, and new steel gratings, together
With the general improvement of the interior of the stnIcture, were ordered pre­
pared by the military governor. This order was complied with, and on November
8, 1900, the military governor approved an estimate of $22,100 for this work. The
plan of arrangement covered by this estimate provided accommodatIOns for 136
male prisoners, 71 female p'risoners, 30 guards, and one officer and clerk.

Five of the C8Ilemates WIll be converted into prison rooms for men and two for
women. Each prison room will be equipped with a separate toilet room, which,
however, will be completely shut off from the prison rooms and be ventilated
separatelv.

The toilet rooms for men will contain water-closets and urinals, one of each for
every 15 prisoners, and wash basins, one for every 10 prisoners. The toilet rooIDB
for female prisoners WIll be provided with showers and bath tubs supplied with hot
and cold water. All water-eloset bowls used throughout the building will be heavy
earthenware bowls with earthenware immovable seats.
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The plnmbing pipes and citrt.ems will be concealed behind a partition set out from
the masonry wall 16 inchee, and forming back of water-clOllet. A. prisonel'll' showE'J'
room containing ten showers will be provided and located at a convenient point.

In order to furnish employment for female prisoners, a small laundry building, BiJ:e
18 by 20 feet, will be erected in the moat BIlrronnding the fort. Four eoameled-iroo
laundry tube and a hot-water boiler and beater will be installed here.

Three slop sinks will be installed at convenient points throughout the fort, ROd
will be provided with threaded hOlle bibe to which hOlle can be attached when 8Cl'1lb­
bing out roolIlll.

Two main branch drains extend to the several batteries of fixtures in the several
prison rooms, and are trapped and vented before entering the 8-inch sewer, which is
extended through wall ana embankment BUrrounding moat to a point on the hillside
200 feet below, where it will empty into a ditch that leads to bay. It is the intention
to extend and connect this sewer to the new sewer system when the 8&Ule hall been
constructed. .

Vento water will be supplied to the fort, taken from a 4-inch main in Cristina street,
from which point a 2-inch main will be extended to a 3OO-gallon p!'el!llUre tank, to be
located at the foot of the hill about 400 feet from the fort. A 100inch Rider hot-air
engine will be provided to pump water to a 3,OOO-gallon tank, to be located on top of
fort at an elevation of 100 feet above p!'e881lre tank.

From Chistina street a 2-inch g&I! main is to be extended to the fort and branched
to all points in the fort that require lighting. Plain but subetantial fixtures will

. be UBed thro~houl
In order to lDCre&Il6 ventilation, openings will be cut in the roof and side walls of the

fort. ThOll6 in the roof will be circular, 6 feet in diameter, and cut thro~h 7 feet
of IlUUlOnry, the average thicknetl8 of the roof at the dome of the vaulted ceilings in
the c&llemates. The openings will be covered with glass skylights with sides left
open for ventilation and grated for ll6Curity. The openings in the side walls will be
few in number and will be made of a size and located at points where they are least
liable to mar the exterior appearance of the fort.

About 400 Mquare yards of cement flooring will be laid in patching and renewing old
floors. Throughout the structure a new system of steel gratings will be installed.
Four steel cells for unruly male pri80ners and three for female pri80ners of the same
type will be erected in small rooms adjoining the male and female quarters, making
a total of 3,000 square feet. The general arrangement is such that a complete separa­
tion of the sexes can be Il6CUred and the sexes divided into cl-..

During the month of December, 1900, the project as originally planned was modi­
fied in order to preserve the antique and picturesque ap'p~anuK'C of the fort. It was
decided to erect the administration buildmg and guan1.8' quarters at the foot of the
hill about 400 feet from the castle, instead of on the roof of the structure, the site
first proposed. It was alflO intended to erect the frilloners' hoUll68 upon the roof, but
the modified arrangement pl&eell them in one 0 the magazines below. With this
latest arrangement, the fort will retain its original character in all respects when
viewed from a di!'tance.

The administration building will be a one-tltory structure with Marseilles tile roof;
walls of building to be fonned of expanded metal and cement plaster; doors and win­
dows to be trimmed; yellow-pine ceiling; cement fioors; interior finish of hard oil.

The building contains the office, private room, and toilet room of the lieutenant in
charge, a dormitory for the accommodation of 30 guards, and toilet and bath accom­
modations for guard. The main portion of the buildin~ covers an area of 19 by. 77
feet; two wingl', size 16 by 16 feet, project front of main porrton at each end, forming
three sidCll of a square, around which a covered veranda tl feet wide will be erected.
A 4-inch vitrified flCwer line will be extended from plumbing fixtures in building,
trapped and vented t and laid around the base of the hill, a distance of 600 feet, to a
pomt where it can De turned into creek heading to bay, until such a time 88 it can
be connected with the new flCwerage system.

The two systems of plumbing and drainage, i. e., that in the fort and that in the
administration building, will conform in all retlpects with rules governing recent
practice in sanitary plumbing as I'CllIU'ds method of installation.

In the rear of the administration building, a pump hOUll6, size 12 by 12 feet, of same
construction as administration in all respects, will be erected. Iii this building will
be located the 100inch Rider engine and J)!'eI!llUre tank before mentioned. 00 Janu­
ary 7, 1901~.the work above outlined will be commenced under the supervision of
Mr. Fred ,,,. Piel, 8'lDer&l foreman.
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450.00
690.00

3,297.00

6,024.60

400.00
50.00

1i,260.00
Gas pipes and fixtures......... 1,200.00

19,197.60
10 per cent for Incidental. and contingencies................................................ 1,919.76

Brick pe.rt1t10DII and walls: 1,150 cubic feet, at 10.60 .
Plumb1ng, sewerage and water supply:

19 wattlr cl(J@Cts In place, at S60 1,140.00
12 urlnals In place, at 1:11).................. . .. .. . . . . . . .. .. . . .. . .. . .. . . . .. 360.00
19 water basins in place, at 1SIi.................................................. 666.00

~7s~~~~~~~npY1.~~~'att~:::::::::::::::::::::::::::::::::::::::::::::::::::::: :J:~
8 bath tubs, at 170..................................•.......... , . .. .. . .. . .. . . ... . 210.00
8 two-compartment wash tubs, at 171i............................................ 22Ii.00

~ ~~~~, =:~~~~ .~~~~~:::::: ::::::::::::::::::::::::::::::: ::::::::::::::::::: 1:::~
DraIn. and sewer................................................................ 600.00
16 W. C. partltfons and doors, at S30............. 450.00
6 unnal partitions, at 110................................ 60.00
264 square feet of lath and plaster partitions for female bath rooms, at IOAO.... 1m. 60
Pump house..................................................................... 3IiO.00
1 No. 10 Rider Errlcaon engine In place......................................... 1i2b.00
1 3,llOO-gallon copper-lined tank . . . . . . .. . .. .. . . . 260.00
D50 feet of 2·inch galvanized wrought-Iron pipe In place, at 10.50. 276.00
100 feet l/·Inch galvanized wrought-Iron !.'Ipe In place, at 80.40 40.00
200 feet 1 mch galvlln1zed wrought-iron pIpe In place, at 1O.2b.................. 60.00
300 feet 8 to 4 Inch galvanized wrought-iron pipe In puwe, at 10.18.............. M.OO
100 feet of new 12-inch V. P. In place, at 11....... 100.00

Buildings on roof:
Bullding for accommodation of 29 guards 2,600.00
Building for accommodation of officer In cbarge 1,600.00
Prlsoner'. bath house............................................................ 700.00
Laundry bu1ldiug located In moat.............................................. 41iO.00

.&timate, AltaTes Ca8tle U8 a priIlon for Bhort-tnm prUonerB.

Cutting and patching:
876 cubic yards of rock excaval.lon for Improvements of ventilation, at IS..... 11,125.00
260 llnear feet of rock excavation for drains, at 11.............................. 2IiO.00
700 cubic feet of mll80nry for clOldng openings, at 10.50......................... S50.00
700 square yards patching. at 10. 2b ...............•............................. 176.00
712 square yards plll8terlng, allO.50 ••••••••••••• . •. . . . ... ..... .. . .. . . . . .. . . .... 386.00

--- 82,286.00
Cement floors: 600 square yards cement lIoorlng, at 11.80.................................... 900.00
Iron guards and cells:

1,~11~~~.~~~..~.I.~~~~.~~:. ~~~:~~~~.~.~~:.~~~.;~~~.l~~.~ 2,2IiO.00
7 iron cells, each 4 feet 6 inches by 7 feet by 7 feet 6inchetl, or 6lI8 square feet,

at 11.50 1,047.00

Covers for ventilating flues:
10 covers, at 140•....•...••..••••.....••.•••....•••••....•........••...........•..
1 cover, at 150.•••••.•..•....•••••.•••••.•••••........................•..••.......

21,117.36
Add 16 per cent contractor's profit to plumbing.......... ...•. 9OS.00

Total : 22,Q'./l).36

MERCEDES HOSPITAL.

Estimate No.1, for operating room, $1,614. Project approved in civil file D. of C.
No. 1303, June 26, 1900. O. C. E. file D. of C. No. 283.

Estimate No.2, for irurtalIing a system of forced ventilation, $1,770. Project
approved in civil file D. of C. No. 1236, August 2, 1900. O. C. E. file D. of C. No. 283-4.

Estimate No. ~. for the installation of a system of plumbing, Bewers, electric-light
plant, concreting and tiling three pati08 and rearrangement of existing laundry rna­
chinerY6

$26,650. Project approved in civil file D. of C. No. 1303, September 24,
1900. . C. E. file D. of C. No. 283-13.

Estimate No.4, for constructing two additional rooms, $2,800. Project approved in
civil file D. of C. No. 1303, October 14, 1900. O. C. E. file D .of C. No. 283-25.

On August 29, 1900, in response to advertisement for tenders, bids were received
upon plans and specifications prepared in this office for l'lumbing and electric light­
inl/:, only sixty days being allowed for completion of the contract, in order to liave
the work completed before BllBeDlbling of the Pan-American Congress.
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Comparison of bid3.

• N&me of bidder. Cl_ 1..1 w::' ;: i f~= i: I SWIl.

Purdy'" Rende"",n ...........................•..........•....•..••.. [ '17,000 ~.!.2f>"'I.m.1 820,s:'1i

*~~t~~:::::::::::::::::::::::::::::::::::::::::::··iin~r::::~~':~:I:~~::::::::::::;;~~
------- - ------

Lowest blddel'll:
Plumbing, J. B. Clow'" Sons •.•.••.....•..................•...•...•...•...........•.••..... '14.250
Concrete and tile 1l001'll. J. B. Clow'" Sons ..••••.• .•• 3-.-tOO
Electrlc·light p1lln~ O. B. 8tlllUll\n 8, 75l)

TotaL......................... 26.-tlIO
EsUmllted ~Of!t of propolled-work 2S,1~

Exceli' of estimate ll.:z:M
EsU~ated COIlt ofllUperintendenre•••........................................•.•.•.. '" ••. .• 1. OlD

Deflcien~)' .••.. 4.22t

Thill difference between the l'Stimated C08t and bids W88 due to:
(1) 8careity of bidders, (2) to the added projecta and absolutely DElCeI!IlarY features

embodied in the final plans not originally et!timated upon, consillting of a general
bath room, nul'lle8' toilet and bath room on roof, and a hot-water system through-
out, and to rock excavation in sewer lines developed by test pita. .

In reporting the bids to the military governor, the chief engineer stated that. not­
withstanding the increase in c08ta, this department stood ready to perform the work
at the original price, and within the ~uired time, but on a.ccount of the R'reat
1llIlflIol of work on hand, deemed it expedient to contract with the lowest biduers..
The military governor ordered the work done by hired labor, reconsidering his
decision when James B. Clow « Sons reduced their fiKure by $1,000 and O. B.
Stillman agreed to substitute another boiler for the one bin upon.

Mr. Stillman's bid W88 b88ed upon a boiler not considered adaptable to the exist­
in/{ conditions, for re880DS fully detailed at the time. On stating the objection to
the boiler to Mr. Stillman, he offered to furnillh a Worthington l00-horsepowef'
boiler, in place of the boiler on which he bid, for an increase of $650 over the amount
of his origmal bid, making the cost of the entire work and materials called for in
c111.88 No.1, $9,400, which WII.8 $724 1e8ll than the proJ?0881 of the next lowest bidder.
By comparison with the cost of erecting the same boIler at other places, it W88 found
that the pril'e of Mr. Stillman for erecting the WorthiDl{ton boiler, $2,700, W88
re88Onable. The price of the boiler to be erected, 88 shown br. estimate W8!l, $1,999;
both priees were verified. The incre88ed cost of Mr. Stillman s modified }?roposition
will be seen to be $.'>1 1e8ll than the difference of cost of boilers Th18 proposi­
tion WlIB accepted lIB above stated, and contract WllB entered into with Oscar B. Still­
man to perform the work mentioned in clll.88 No.1, October 12, and approved
October 18, for $9,400.

The sewers 11.8 built include one system for surface and roof drainage and di&­
charge into the porous commons beyond the brow of the adjacent hill. The sewage
is carried by another system into the new line of sewer now being constructed by the
sewer department, from Hospital No.1 to the sea.

The contractors for the plumbing, concrete floors and sewem, pf08eCuted the work
in a more or less desultory manner until a week or two prior to expiration of con­
tract time, when much energy WllB displayed, the system being put in comp~eteoper­
ation on January 5, with but a few slight minor details incomplete. By authority of
the military governor, thirty days, extension of time W88 granted for the finillh of the
trifles, and a payment of $16,500 made to contractors.

It is a pleasure to be able to state that the contractors, James B. Clow & Sons, and
their manager, Mr. Sylve8ter Scovel, displayed throughout an earnest endeavor to do
honest work.

In finishing up the plumbing at Mercedes Hospital, several items of work were
found which were not provided for in theet!timates. Some of these items wereomiB­
sioDS by thill office, others the result of change of original plans, and still others
were new work 88ked for by the hospital authorities. It WllB deemed advantageous
to do this work, and the propoHition of J. B. Clow & Sons to install it complete for
the sum of $962.76 W88 accepted, and the work ordered done December 28, 1900 (civil
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MERCEDES HOSPITAL. ROUGHING IN.



1600.66
76.10
:1>.00
33.00
45.00
45.00
46.00
M.OO
88.00
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file D. of C. No.l303; O. C. E., file D. of C., No. 283-44), the work to be completed
within twelve days. The items of this work enumerated in original propoi!itions are
IlB follows:
A. American nnnoes' bathroom, complete •••.••.............................. '" .
B. Waste and vent line to morgue room, complete .
C. Drain line to coollng room, complete...................................................•...
D. Sink In room adjoining kitchen, complete .
E. Bwdn In chief nlll"lle's room, complete .
F. Bwdnsln nUrIlel!' room, ward No.6, complete .
G. New hsslnsln doctor's room, ward No.6, complete .
H. White tile finished moldings, complete ••....•.•..............•••...........•........••.•..
I. Pantry sinks, nlUllllll' dIn1tig room, complete , .

1,007.76
Reduction . •. .. . .. .. . . . . .• . . ....•••••. . . . 45. OIl

DlJJerenco. . .. . . . . .. . . . . . . . . ... . . ... . ..... . . . . . . ...... . ... . . ... .. .... . . . .. . ... .••• ...... 962.76

It is believed that when this work is completed the plumbing Ill'J'aJlgements will
be completer !llI.Ilitary, and BlLtiBfactory.

The 8dditlOnal work added to origirml estimate and not contained therein consists
of nUrBell' toilet room and general bathroom.

NUrBeIl' toilet room on roof: To properly provide for the needs of the nlll'8e8 and
to obtain room for sleeping-quarters, it WIlB deemed nece888ry to erect a room on the
roof adjoining the sleeping rooms. The room as designed is inllan 26 feet 6 inches
by 12 feet 6 inches, and 18 feet 5 inches high; floor space 33 .25 square feet, and
cubic contents, 6,090 cubic feet. It was designed to be made with eXJ?lUlded metal
and stud partitions, plastered inside and out, and to preserve the BIlme hnes and gen­
eral appearance as adjoining roolDB. Tht> inside walls were to be plastered with
cemt'nt plaster, dretl!ed smooth, and painted with enamel paint. Outside walls
rough dreBlled. The room was to be provided with 3 basins, 2 showers, and 2 closets.
The description and details are shown in plans, and recited in specifications. This
work was let by contract to James.B. Clow &: Sons, at the 8IlIDe time as other contract.

General bathroom: General bathroom is located on the first floor, in the central
part, near the west end, and consists of 8 showers 2 bath tuba with showers, 2 water­
closets, 1 urinal, 1 bide, and 1 slop sink; hot and cold water throughout; walls and
partitions painted with enamel paint, and the flooring of tile.

Electric-light plant: As erected, electric-lijtht plant consists of one l00-horsepower
Worthington water tube boiler; one 4i by 2. by 4 Barr boiler feed pump' one 4l by2. by .. Barr low-service circulating pump; one Korting injector; one 150- horsepower
Cochrane feed water heater; one Shepherd vertical automatic en~ne, 7G-horsepower
at 400 revolutions, 8 by ]4 by 9 stroke direct connected to 35 kIlowatts; C. and C.
slow-speed multipolar dynamo; one 15-horsepower vertical nagle engine for opera­
tion of laundry 16-candlepower lights. This work was done under the supervision of
Mr. George BrowDllOn Rea, and the delay in the completion of the work has been
occasioned by nonarrival of machinery from the United States, but as that is now
delivered, it is expected that the contract will be completed on time.

Operating room: The conditions imposed by the medical authorities to ohtain a
properly lighted, well-ventilated operating room with abBolutely impervious walls
are 8uch that the COBt appears out of proportion to the size of the room treated. To
obtain a light not too brilliant, the roof of 1arRe bay window is composed of ~und
gllUlB one inch thick, laid in specially prepared putty upon steel tees. The wmdows
are also of ground glass. To secure impervious surfaces in the room, to permit of
easy washing, the floor is laid with heavy rough glass, and the walls are plastered
with a mortar composed of equal parts of marble dust'llaster of paris, and cement,
and will be painted with enamel paint. All doors an windows will be flush with
walls, and the intersection of walls and floors will be rounded off to prevent accumu­
lation of dust; except in operating room, the floors are of expanded metal and
concrete upon railroad iron. •

The design and installation of the ventilating system, hall been attended with many
difficulties: The air must be filtered; the velOCity must be very low to avoid p088l­
bility of drafts; the speed of fan must be low to reduce noise to a minimum;
action must be poi!itive and responsive to demands, and the air must be cool. A
maximum of 30 peo{'lc will be in the room at one time, and 4,000 cubic feet of
air (reasonable quantity for hospitals) must be furnished per hour to each person, 8
total of 120,000 cubic feet per hour, or 2,000 cubic feet per min?te~and at a velocity
of 2 feet per second a discharge area of 17 square feet is requireo. A fan 4 feet in
diameter operated hy 6-horsepower electric motor, with a storage battery to supply
current for four hours (for a poesible two operations of two hours each), will be
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placed in buement under an adjacent &ecel!IlOry room. Air will be taken through
window at a shaded entrant angle of building, forced through filter box with ch_
cloth 8CJ'I!tltl8, exchangeable for wuhing pIIrpoeel!, into a main horizontal air duct
18 by 86, thence to ritlen! 6 by 75 inchee, located in two partitions and carried to dis­
chaJ'Ke openillgl! 1St feet above floor. The air entering at a constant presBtlre circu­
lattll!through room thoroughly, and p&IlIle8 out at flue openings located sli~htlv above
floor level. Fluell are carried up to above roof level. The arrangement 18 id.eal but
expensh·e. Two thoU8&lld cubic feet ot air per minute weighl! at 72° F., 1491\
pounds, and will ~uire 204 heat units to raise or lower the same 20° (from 90 to 70),
or It pounds of refrigeration per minute. Assumi~ that 80me days there will be
two operations of two hours each, there will be reqUired to cool the ice box primarily
anrl the air when cireulatin~500pounds of ice on such days. An ice box, shown on
accompanying plans, is deeJglled to cool the air before ente~ operat~ room. In
order to arrive at lise of fan, it was necel!lllU"Y to make experiments to ascertain 10811
in friction due to~ of air through IlCreeD8. Sketch of apparatus tl8Ild is
herewith:

Data obtained from fan experimenU mack to ddmnim rm.tance and loN! of I'fficienry, due
to 6CTtening air drawn through No. 2 coUon ducA:.

Remlu· ! CalculatedICalculated I
tJOfUI per IVacuum In diJlcharxe dl8charge Percentage.
minute. Inches. without with of 1.-.

8Cl'lle1l8. IK'reena.
--

I

--~-

290 l--.'l S4b.1 126.7 ............
860 3-16 428.4 837.9 21
500 7-:12 fi9f> 31!0.2 36
ll80 11-32 1!OIl.2

I
676.8 16

800 11-16 962 8&4.8 11

OJlculatitrn offan requiremrnbJ and conditiom.

Temperature 01 air blower.................•..............................................•...... 76
Size of duct at blower, as dealgned MQU&re feet.. 1. 36

Calculated frictional IONI:

~;:I~r·.·.·.·:.·.·.·.·.·:.·:.·.·:.·:.·.·::.·.·.·:.·.·: : ::..::..:::..::.•..: ..: :.~~.~ ~~~.~.~~:: :i:
8creem do.... .100

.465
Total pnlllllUre at blower....•....•...............................0unCEOl per MQu&re Inch.. .50

Area oflK'reen. through which air enten!:
Interior...........•............................................................."'IU&re feet .. 11.9
Velo<'1Ly of air at entrance to room .........•...•.............................. fet'l·serond.. 2.75
Velocity of air at blower ............................................................•.do.... 2. 6

Fan:
Number revolution. pl'r minute............................................................. 800
Diameter of fan wh ·\ Inches.. 86
Length of blade •............................•.........................................do.... 12
Width of blade ......................................................•.................do.... ,
Diameter of Inlet do.. . . 18

~~~f~~r requlre,i"::::::::::::::::::::: :::::::::::::::::: ::::::::: :~.~i.~~~.t. ~.r. ~~~~~:: ~=
Specijlro.tiom.-For ventilating system for operating room at Mercedetl Hoepital.

The ventilating system shall consist of a aeriell of galvanized-iron Air ducts of dimen­
Bions shown on plans. The contractor is to furnish all nece8IILrY labor and material
for the complete installation of the plant as herein specified. One steel-plate right­
hand fan, bottom horizontal discharge, direct connected to electric motor of Sturte­
vant manufacture or its equal. The fan will be 36 inchell in di&meter, direct con­
nected to the multipolar, 110 volt, direct-current motor. The motor to be first-class
in every respect, and of horsepower capacity, and to be mnat 400 revolutions per
minute. The armature will \)EI what is known as ironclad, the coils of which will be
machine-wound and held in place by hard-fiber strips. There will be provided for
the motor one speed controller, one &mmeter, one volt meter, one double-pole switch,
and main cut-out. The controller is to be of such a dellign as necell8lU"y to allow three
different rattll! of speed-SOO, 400, and 500 revolutions of the fan per minute. Allair
ducts will be built of what is ltnownas No. 20 plvanized sheet iron, properly riveted
and 80ldered to make air-tight joints, etc. An ducts will be properly braeOO where
nece8llllry to preserve their form, the braces to be riveted in place and to be of such
material and forms as found necet!8llry. All jointll will be made by the use of one
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and one-half inch angle iron, riveted to tbe ducts and bolted ~ther with BOft rub­
ber gaskets. All ducts, both inland and outlet, will be provide<fwith screens of such
construction as shown on detail drawinllB. All dur.ts or air pipes will have two coats
of red-lead paint on the outside after being put in place, the same to be done by the
contractor. The construction of the various ducts and connections will be such in
general design as shown on detail drawings. There will also be provided one cooling
box, to be built of wood, with ~vanized-irondrip pipes, the corurtruction of which
will be such as is shown on detail drawings of the 8llme. There will also be provided
a storage battery of 250 amperes capacity when dischJUXing at its nonnal rate of 25
amperes at 110 volts. The battery will be provided with all the necessary instru­
ments, volt, ammeter rheostats, etc., for charging and controlling the same. These
instruments all to be mounted on a marble panel to be located in the fan room.

E&timate of CQ8t offorced ventilation for operating room, Reina .Vercedu Hmpital.

Galvan!Jled·lron dncbl Sli22.oo
Electric motors. 360.00
Storage battery •..•. 220.00
Refrigeration and screens ,.. 76.00

~~~~.~~..~~~~~~:::::::::::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::: ~:~

10 perT~~i ior·liicideiib.:i~ ::::::: ::::::::::::::: :::::::::::::::::::::::::::::::::::::::::::::: l'r::~
Grand total. "'" 1,762.00

This estimate was approved Augnst 2, 1900, civil file D. of C. No. 1236, O. C. E.
No. 283-4. Two thouBllnd eight hundred dollars being the lowest local bid received
for the system of ducts and flues, and it not being considered judicious to award
work at $822 to a Philadelphia. bidder, the work was done by hired labor at the
arsenal, with labor that required training, at a cost of $850. (Authority, Septem­
ber 1, 1900, civil file 1303, D. of C., O. C. E. No. 283-8.) This work is now in place.
The electric material has not yet arrived. The glass for floor and skylights was
ordered from the States and arri ved rather badly broken up. It was recut and used
to best advantage, and the pieces unfit for nee was replaced by others purchased in
Habana.

Major Laine, attending surgeon of the dh'iBion, desirin~ that two more rooms be
built on either side of operating room, the following estimate was submitted and'
approved in second endorsement, October 13, civil file D. of C., No. 1303, O. C. E.
file D. of C. No. 283-25. The work to be done by hired labor.

E6li11WUl for two additional rOO1ll8 to be erected at Reina Mercede.~ hotpital operating
room.

6 cubic yards excavating, at'l 16.00
8 cubic yards concrete In fonndaLlon, at 88............................................ 24.00
1.350 cubic feet brickwork, at 10.60 810.00
122 !!quare yard. cement flooring, at ..~............................................ 244.00
Eight lO·lnch. 3O-ponnd I beam 9 feet 6 Inches long. 2.280 pound•. at fU.06. in placc 136.80
Four lO-lnch 2O-pound I bearn.Jl feet 61nches long, 750 pound_. at fU.06, in place............. 45.60
130 yards expanded metal

l
at 60. In place.......... 78.00

161 square }·ard. concrete n J'?Of~ at &2........................................................ 122.00
60 linear fcet of 4-lnch galvlUllZelllron. D. S. Co.................................. 16.00
2 throat pi""e•• at 1I6 10.00
100 linear feet plaster molding. at .1.60........................................................ 160.00

~~[~~~rE.~'r~y::.:: il
Wood centers for arched flg'ng 40.00
.. doo: frames, at 16. 24.00

~~~~lt~w;;:':.'ld·.j·wiiid~~,;: ~'iif;:::::::::'::::::::::.-:::.-.-.-:::::.-.-::::::.-.-::::::::::::: rJ:~
Palntmg 10 squares, at .ll............ 30.00
Calcimining 12 squores, at 11 12.00
Cartage........................................................................................ 60.00

2.632.40
10 per cent for Incidentals................. .•.. 2.'>3.24

2,785.64

The~t delay of the work has been occasioned, first in making experiments to
detennme size of fansand apparatus; second, delay in obtaining bids for ducts, etc' l
and time finally consumed m makin~ same; delay in getting glass from the Unitoo
States. The medical authorities, desuing special design of fixtures, have themselves
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ordered the plumbin~ and electric-light fixtures. The operating room is now com·
pleted, exceptin~ the electrical apparatll8, which is daily expected.
F1nanclal statement:

Total approved estimate of cost of worJr.. . . . . . . .. . . . .. . . . . .. .. . . .. . . . . .. . . . . . .. . . . . . .. SS3. 419.. 64
Total allotments received.............. .•....... 7••. 64
Total expendltun'Ol 6.893.96
B&lancc unexpendro December 81, 1900................................. 1.4'15.1lJ
OUt.8tandlng liabilities -.................. 'D, 716. M

D. W. Shea was in charge of work, but final inspection was made by J. W. Coo.sin
and J. W. Shaffer.
Data of cost. electric·light plant, Mercedes Hospital:

Amount of electrlc·lIgbt contract 19.400..00
Cost of material furnished by department....... 1,575.26
Cost of material purchaaed ,.... 1,314.00

Total COllt of plant '" " .. . . . .. . . . . .. .. . ..•. . . . . . ...• .. .. 12, 2l!II. 26
Total number of arc IlKhts Installed _... .........•. ..•..• ..•. 6
Total number of Incan"lIC8Ctlnt lights Inslalled 3411
Equivalent to 664 16-candlepowcr lights.

Average COllt per IIgM '18.30 (Including machinery and all other C08t8).

Distribution, quantities: 2 six·light clusters, 2 five-light chandeliel'll, 4 two-light
bracketB, 156 one-light bracketB, 138 one-light drops, 24 one-light toning drops. 7
switch boards, 950 feet No. 0 wire, 2,110 feet No.3 wire. 3,400 feet No.4 wire, 1,750
feet No.8 wire, 970 feet No. 10 wire, 30,775 feet No. 14 wire, 1,540 feet long cord.
Total number of feet of conductor, 41,495. Average coet of plant per linear foot of
conductor, $0.293.

Tower to inclose water tank on ~bana heightB: Estimate for erecting a tower of
ex~dedmetal and plaster on wood studding around water tank located on Cabana
helghtB, $3,982.61. Project approved incivil file D. of C. No. 1236, O. C. E. file D. of
C. No. 765.

In compliance with orders from the military governor, drawings were prepared on
December 15 for a tower to be erected around water tanks on Cabana heights. The
tank to be inclosed is of steel, 30 feet in diameter at the baBe and 43 f{l('t in height,
and was erected by the engineer department for the purpose of supplying water to
the inhabitantB of the northeast side of the bay. ItB present locatIOn was selected,
owing to the elevation which furnished the required head of water, but which placed
the tank in a conspicuous position, surrounded by fortifications and structures erected
during the eighteenth century. The tank detracted from the stately appearance
presented by these structures, and in order to cover up this blemish it was thoUKht
advisable to erect a tower around the tank that would conform in style and appearance
and in keeping with the surroundings. The tower will be constructed of expanded
metal and cement mortar, over a framework of wood studdin~, and will be 45 feet
square at the base and 48 feet in height, with a 6-degree batter 011 the side walls.
A heavily molded {lrojeding base will be formed at the lower part of the tower, and
at the top a projectmg parapet supported on heavy brackets. At one corner 0 the
tower, projecting from thfl parapet, a circular turret will be constructed, acressible
from the interior by 1I. wooden porch that will be extended around the interior of
tower and partly over the top of steel tank. This porch will be reached by way of
an interior spiral stairway in one corner of the tower. The stairway startB from a
platform at a height of 9 feet from the ground, which leads through a heavy brass­
mounted door to an exterior landin~ and stairs extending to the ~round.

The project is now ready to be forwarded to the military governor for his inspec­
tion and approval.
Estimate;

26,000 reet B. M. lumber In place, at 1M per M SI, 875. 00
14 cubic yard8Concrctein place. aUl0.................................................... 140.00
115 pounds bolUlln place, at 10.12 18. SO
122 squares expanded metal and plaster In plllce. at 112 1,464.00
115 linear feet galvanized·Iron guttcr in place, at 10.85................................... 4O.:lll
100 linear feet galvanlzed.iron leaders In plllce, at 10.26 ""."."""................ 26. 00
30 linear feet pipe railing in place. at 10.75.............................................. . 22. 50
Outer staircase (:lll treads), at III 1:lll.00
26 square feet door area, Including frame, at f1 25.00
Spiral stairway (60 treaas). at IS 180.00
4
ii

OOO feet B. M. scaffolding in place, at 185 __ 140.00
aullng................................................................................... 7D.00

3,620.55
10 per cent for Incidentals.. .. . •.. . . . .• ..... . ..• . ...... .. . ... ... ... .. ..... .. . .. . . . . . . . . .. 862.0&

8,982.61

Laboratories of the University of Medicine: Estimate No.1, for fitting up build­
ings known as quartermaster's storeroom No.6, as laboratories for the University of

\
~

\,
'1
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Medicine, $24,505; project approved in civil file D. of C. No. 1236, Oct. 16, 1900, and
O. C. E. file D. of C. ~o. 478-1. Estimate No.2, for grading grounds and placing
ornamental fence and gate in front of building, $3,700; project approved in ci vil fi Ie
D. of C. No. 1236, Dec. 6, 1900, and O. C. E. file D. of C. No. 478-4. Estimate No.3,
for plastering outside of east and west wings, $1,500; project approved in civil file D.
of C. Ko. 5013, Dec. 24, 1900, and O. C. E. file D. of C. No. 478.

October 5, 1900, a communication accompanied by sketches prepared by Dr.
A~ramonte, A. A. Surgeon, United States Army, was presented to this department,
With instnIctions to proceed at once with plans for the remodeling of the buildin~

situated on Carlos III, opposite the Quinta de los Molinos, and recently designated
as Quartermaster storehouse No.6, to be used as laboratories for the Univet'!lity of
Medicine. These buildings were built by the Stanish Government, in the early
ninetie8, on ll'rounds of Camp Animas, and a smal portion purchased from the heirs
of Count Peilalver, and were a part of a project presented hy General Osoris, and
approved by the war office, which called for the expenditure of $500,000 for bar­
racks for the Spanish engineers. This, however, was stopped before completion,
on account of the war, after some $50,000 had been expended on the work.

As they existed when brought to the attention of this department, there were
three brick buildings: A main building 31 feet 6 inches by 207 feet 6 inches, plastered
inside and out, with the entrace in the center, and ,a colonnade extendinl!' Its entire
length in the rear, and two wings, each 31 feet 6 inches by 101 feet 6 inches flank­
ing the east and west ends of the main buildinjZ and forming a quadrangle in the rear.
These two wings were to have been provided with colonnades similar to that of the
main building, which, however, were never erected.

As intended by the original project, the main building was to have been used as
regimental and administrative offices, the east wing as a band room and the west
wing as a regimental school, while eight other buildings were to have been erected in
the rear as quarters for the various companies, with various other accommodations,
as shown on the plan. The original intentions, however, were diverted, and the
buildin~were given over to hospital uses during the war, and after the American
occupation to the uses of the Quartermaster Department. That work had suddenly
been postponed, is clearly evidenced by the unfinished state in which it had been
left, the two wing buildings never having been plastered inside or out, or the
crowning parapets completed. As a result of n~lect and misuse, everything was
in exceedingly bad condition when it was brought to the consideration aforemen­
tioned.

Project: The proposed project of alterations and additions was to provide work­
ing laboratories for the study of histology, bacteriology, general chemistry and
physics, tD/(ether with a lecture room, museum, and the other necessary apyur­
tenances wbich go to make up well-equipped laboratories, and, being the first 0 its
kind in Cuba, it was desirable that everfthing should be the most modem and the
most convenient that the existing conditions would permit.

Plans and estimate: Measurements were taken and sketches prepared showing the
general arrangement of the laboratories, and the various types of furniture upon the
lines suggested by Dr. Agramonte, and, after thorough consideration and a few modi­
fications, an estimate was approximated showing the sum of $31 200 to be necessary for
the execution of the work. This estimate, in addition to the project hereinafter
described, provided for the extension of the east win~ for toilet purposes, and the ceil­
ing overhead of all the buildings, which, though desirable, were not abBolutely neces­sarro These two items, Nos. 8 and 10, not beinl!' favorably considered, were omitted,
which made a reduction of $6,715, rendering the estimated cost of the improvements

.. $24,505, as follows: This estimate was submitted to the military governor October
16, 1900, and returned approved the same day, whereupon working plans were at
once pre~, and operations commenced October 27, 1900. As approved, the proj­
ect prOVided for:

I. The erecting of the colonnades for the east and west wings.
II. The removin~ of old partitions in the main building, the erecting of new,

both in main buildmg and wings, and the plastering of walls in the east and west
wings.

III. Glazing and repairing old windows and doors.
IV. Concreting main entrance and floors of all porticos, new and old.
V. The installation of a system of gas and electric lighting.
VI. The installation of a system of plumbing.
VII. The construction and installatIOn of furniture and fitti~.
VIII. General repairs to floors, existing plaster work, partitions, new woodwork

finish, et{).
IX. Painting.

CUBA 1900-vOL II, PT 4-16
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DESCRIPl'IOS.

BrvUrioWgil'al 7aboratoru.-The bacteriological laboratory, as \'rill be _n from tnt'
plans, occupies the west half of the main building and consists of a general lal-",--.ra­
tory 15 by R3 feet, a profe&lOr's room 15 by 15 feet, 2 laboratories for adyanced work­
ers, eaeh 15 by 15 feet; a library 15 by Ii) feet, and 2 animal rooIllB, one 15 b~ 15
fet·t, the other 10 by l;j feet. The general laboratory is provided with W"ork:insr
cflunters, the entire len~h of one !rille and enll, with 38 drawers, and shelf :racb
divided into a8 !leparate divisions, thus furnishing accommodation for 38 W"orkent.
with ample facilities for twice that numher, without inconvenience. Beside> th_
workinl$ counters there are all'() provided 4 tables, each 4 feet wide and 12 feet long,
containml\' Hdrawers, 1 tabl!' 2 feet wide and 16 feet lonl\' with 6 drawers, 2 cases for
inJoltrnments anll supplies, each-lO feet long and 7 feet 6 inches high, with cupboards
below and shel ves with gla7.ed doo!'!' above, and 3 porcelain sinks, one 20 by 36 inches,
the other 14 by 28 inches, supplied with water through nickel-plated braal pantry
Ct)(~ks. The profettlOr's room contains a workinl\' table 8 feet long with a porcelain
sink at onl' end and with drawers and shelf beneath; a Cll.-.e for instruments and sup­
pliell, 4 feet 6 incheil long and 7 feet 6 inches high, with cupboards below and sheh-eI!l
with p;lazed doors above; a dust-proof clo!!et, 4 by 6 by 6 feet high, for cultures. and
a flat-top office dellk. The advance worker's rooms are each proyided with working
(~ounterH arolmd two sides, containing a !let of 6 drawers and 2 cueboarru., with a por­
celain sink at one end, and also with a caHe similar to that de8Cnbed for the profese­
or's room. The library, which is typical of all the departmental libraries, contains
a hookcaHe 15 feet lonjr and 6 feet high, sufficient for 600 or 700 volumes, also read­
ing chairs with one wide ann to take the place of tables. The animal rooms are fit­
ted with 11 iron cages, 3 feet 6 inches high, with a wooden counter fonning the top; a
pen 4 feet by 6 inches for small animals, such as fo!llinea pigs, rabbits, etc.; a .workillR
table 2 feet 6 inchell by 6 feet, and a gah'anized iron sink, 20 by 36 inches, with h~
~onnections. The floors of these rooms are of concrete construction on expanded
metal, graded to a fo!lltter which is also graded to dillCharge into a bell trap. The
walls also have a cement finish, which allows for thorough f1.llllhing and washing of
thll!!e rooms.

JliJltological laboratory.-The histQlo¢cal laboratory occupies the east half of the
main building, and consi!.ts of a general laboratory 15 by 83 feet, two laboratories for
advan~ed workers, each 15 by 15 feet, a profettlOrs' room 15 bv 15 feet, a library.
be~irles two rooms for the accommodation of the janitor. This laboratory, \'rith the
except.ion of the professors' room, which has no working counter or dust-proof
closet, is similar to the bacteriological laborntory in all its appointments, but. the
general laboratory is provided with five tables, each 3 by 12 feet, in place of four
4 by 12 feet as originally planned. In addition there is a table 4 by 4 feet for the
microtome.

Chemical 7aboratory.-The chemical laboratory occupies the entire east wing with
the exception of the southwest corner, where all the toilet accommodations have
been concentrnted, anll consists of a general laboratory 30 by i4 feet, a professors'
room 12 by 14 feet, a library, storeroom anrl coat room. The general laboratory is
providetl with working counters, the entire length of two sides, containing separate
del'ks with cupboards, drawers, and shelf racks for 16 workers. There are 8 porce­
lain sinks distributed between the desks. Extending through the center of the
lahoratory are 8 sets of working counters 4 feet wide and 16 feet long, each set con·
taining 8 separate desks, Rnd each provided with a cupboard, set of drawers, and
shelf rack Similar to the wall desks, making a total of 80 desks, accommodating 80
sttulents. At the south of this lahoratory are two ventilated hoods for experiments
emiting obnoxiollll fumes. There are also pro\'ided two more procelain sinks, one
at each end, which give ample accommodation for all ordinary purposes. A table 2
feet 6 inches hy 5 feet is also 10l~ted at each enll of the laboratory, for scales, micro­
SCOI)efl, etc. The profes."Ors' room contains a flat top desk and a case similar to tho.'le
dei'l'rihed for the other profe-'\-"Ors' rooms. The library is identical in appointment
with the one already described. The storeroom is fitted with 100 feet of shelving
for suppliell. and the coat room is provided. with 80 brass coat and hat hooks. CQat
and hat hooks have also been provided for each of the other laboratories, and for
each separate room.

Lecture room: The lecture room and museum complete the arrangement and are
hoth located in the west wing. The lecture room, 30 hy 44 feet, occupies the north
end and contains a lecturer's desk mounted on a raised platfonn, 80 lecture-room
chairs with a wide arm for notes and a blackboard 4 by 16 feet directly behind the
desk. The museum, :JO by 55 feet, occupies the south end, and contains six cal!l'S 8
feet long, one 6 feet long, and one 15 feet long, all i feet 6 inches high. These CllBel!
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are fitted "dth shelves and glass doors, and provide accommodations for a generous
exhibit. In addition to these caaes, it was intended to have four center cases, each
3 feet 6 inchee wide, and 20 feet long, but the preeent requirements not justifying the
exrnse, those easee were not provided.

. Erecting colonnades: For erecting the two colonnades, each 200 feet long, 17
cast-iron columns were required, with drain connections with the roofs of same pat­
tern as the already existing columns of the main portico. The roof was constructed
of 2i by 6 inch Y. P. rafters beaded on the under edge, resting on 0. 4 by 4 inch
angle iron bolted to the wall~, and secured to same by 4-inch 1aa screws through the
horizontal leg, the outer ends resting on twu 2f by 9i inch Y. P. girders, secured to
the columns by 4-inch lag screws, with i-inch shIp-lapped roof boarding of yellow
pine dresaed on under side, and cO\'ered with one thickness tarred paper, and 8 by
8i inch red roofing tilee on a 4-inch base of coco filling, as commonly used for roofs
of this description in this locality. The parapets of these colonnadee were con­
structed of plaster on expanded metal and yellow-pine studding, the mol dings
formed by stretching the expanded metal over wooden lookouts, with 0. single row
of flat roof tiles along the top to give 0. firm finishing edge. These parapets corre­
spond identically in design WIth the original, which were constructed of masonry,
and the difference in construction can not be distinguished in appearance, or identi­
fied, except by teet with 0. tool.

II. To obtam the proper arr~mentof rooms, it was necessarv to remove nine of
the old partitions in the main bUIlding, aggregating 2,210 square leet, or 1,105 cubic
feet brick masonry, and the erection of nine new partitions of expanded metal and
yellow-pine studding, aggregating 2,800 square feet, in the main building and win~.

The interior walls of both ea.st and west wings, 7,400 square feet, had been left unfin­
ished, and in consequence required new plastering, which with the ceilings and ani­
mal rooms made 136 squares of new plaster work done in this building, beeidee the
repairing and patching of old. Besides this, it was necessary to close up 5 old doors
(250 square feet), cut 4 new openings for doors (200 square feet), change 4 exterior
doors to windows, and 3 windows to doors. The doors and frames removed from the
old partitions answered for the new openings, so that only 4 new doors and frames and
2 new window frames were required. .

III. The old window sash and doors were paneled without any glazing whatever,
but being in 0. condition to use it was considered advisable to use them, removing the
wooden panels, and substituting glass. Fifty-six windows, each with 8 panels, and
9 pair of doors with 6 panels each and 1 pair with 2 panels were thus glazed, making
a total of 504 lights of ~IM8 put in. In glazing these sash new moldings and other
reJ?8.i~ and the smoothmg up of the frames were necessary to put in condition for
pamtmg.

IV. The floor of the main entrance (1,200 square feet) and the floors of the portico
new and old (4,300 square feet), 0. total of 55 squares, were concreted in the same
manner as is usually done by this department. The face of the retaining wall of
these porticoes (1,700 square feet) was in poor condition and required finishing with
a coat of cement mortar. Two steps were necessary to overcome the difference in
levels between the floors of the porticoes of the main building and wingl!l and 3 steps
were made at the center of the west wing, these steps all being constructed of con­
~rete with rounded uosings on the treads.

Y. Electric aud gM lighting: The buildings have all been wired for electric light­
iUI/: aud pi~d for gM. The general laboratories, lecture room, and museum have
beeu furmshed with 2-li~ht combiuatiou ~as and electric fixtures, 39 in all, while
the other rooms an> pronded each with 2 smgle light combiuatioll brackets of design
l'imilar to the 2-light fixtures, 37 in number, while the ~rtico is lighted by 10
single electric fixtures only. The electric wirin~ is divided mto 5 circuits, controlled
by a main switch board in the vestibule, and 1 m each laboratory and the museum.
Where installed in partitions, the wires are all in an iron conduit, which makes it
po!'Sible to install new wire." l'hould occasion require it. In addition to these lilZhts
II desk lamp hal' heen provided for each desk, and 2 for the lecture desk. In addition
to the gas hl/:htinl/:, the working' counters of all laboratories, advanced workers' rooms,
lind professors' rooms ha\'e been piped for gas, connected with 145 hose cocks for
supp,lving Bunsen burneT!'.'I: Plumbing: The laboratories throughout have been provided with a Ilystem of
plumbing of the lllO!'t modern type. There have been 23 porcelain sinks (17-14
by 28 inches and 6-23 by 36 inches) installed, each with nickel-plated wastes, over­
fl(nn. and traps, and supplied by water throulZh hea\'y nickel-plated pantry eock5 16
inehes high. E\'ery trap is ventilated by a 2-inch galvanized-iron stack hidden in
the walls and extending throllg'h the roof. whieh insures a thorough \'entilation of the
system amI a free circulatiun. The toilet aceollllllodations, as already mentioned,
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ha\"e been concentrated in the 80uthwest comer of the east wi~, and compri8e a
lavatory of a porcelain-lined iron basin!.', each 14 by 14 inches in BLZe, supplied with
cold water through nickel-plated bl'll8B coml?nlS!'ion eocks; 5 washout clOllets, 3 urinals,
1 !.'hower and 1 slop sink. The partitions m this room are of plaster and expanded
metal with gas-pipe frame, as U8ed in the. other work which has recently been done
by this department. In addition to the aforementioned fixture!.', a galvanized-iron
!.'ink with hack and legs complete, Wail provided for the animal room, aL"O 2 bell trapll
for same, and a slop !!Ink at west t'nd of main building, while 4 hOile cocks have been
convenienth' distributed on the exterior. A 4-foot C. I. 80illine with 2-inch branches
takes care of this system, while the water supply is furnished bv a 2-inch G. I. line,
which reduees to It feet at the wings with ,-inch eonnections with the varioUl! outlets.

&ptic tank and sewage di8p08al.-To take eare of the sewage from these buildingll, it
was neee88&ry to rnn a 6-inch vitrified line, 941 feet long, discharging into a creek which
eroases the grounds in the rear. Two hundred and fifty feet directly in the rear of the
we;;t win~ a septic tank wa.~ located to receive this sewage, and to liquify it before dis­
charging mto the creek. This tank is 12 feet 6 inches by 16 feet inside measurements,
with 24-inch walls and 6-inch bottom of concrete. It is divided by brick walls plastered
with cement into 4 eompartments 3 feet 2 inches wide, connected with the other by
2-foot arches alternately located at bottom and top. At the inlet a receptacle 3
by 3 feet with a bar-iron sereen and a W. I. gate is provided to check solid matter
and to close the tank, while the soil line is controlled by a 6-inch gate \"alve. Con­
necting this receptacle with the main tank is a 6-inch C. I. pipe, which reaches to
within 12 inches of the bottom to give the fecal matter as long a fiow as poasible
before entering the second dh'ision, which is connected with the tirst by a 2-inch
arch diagonally acrotl8 from the inlet. The second compartment is connected with
the third by a 2-foot inverted areh at the top of the dividmg wall diagonally oppotrite
from its inlet, and the third with the last by a 2-foot areh at the bottom of the divid­
ing wall. The outlet to this division is a 6-inch C. I. pipe at the top of the tank,
which, however, is extended to within 12 inchtlS of the bottom, thUl! causing the
third and fourth compa;tments to siphon 88 800n as fiow is created, and to continue
until the water level 18 below the bottom of the pipe. As the tirst and second com­
partments can be emptied only to the height of the &reb in the middle division, the
sewage remains in the four compartments until thoronghly dis80lved, and the level
is raised to the height neces8&ry to create siphonage in the third and fourth com­
partments. Thus all fecal matter is dilll!Olved before disch~ into the creek.
This tank is so arranged that it may be enlarged at any' time when It becomes net.-es­
sary to take care of additional sewage for any new bmldings which may be erected.
Provisions were al80 made by a change in grade of sewer at a point 625 feet from the
septic tank for filter beds for further tlurifying the sewage, but 88 this part of the
project W88 not approved, it W88 not lIlstalled, but can be easily constructed when­
ever it becomes expedient.

VII. Furniture: All furniture and tittings, with the exception of the chairs for
lecture room and library, were constructed of Spanish cedartunder llKfeement, by
Antonio Vila, from designs prepared by this department. he lecture room and
library chai~ also designed by this department, were built of oak, finished to har­
monize with the other furniture, and were furnished by Champion, Pascual & Weiss.
The furniture is divided into 7 distinct types, 88 illl1l!trated by the accom~ying

photographs: (1) Working counters, (a) hacterioloaical and histological, (b) chem­
Ical, (c) hoods; (2) supply and instrument eases, (a) laboratory, (b) profe880rs' and
advanced workers' room; (3) tables; (4) desks, (a) profe880rs', (b) lecture room;
(5) dUl!t-proof case; (6) museum cases; (7) bookeases.

The working counters are of two types: (a) 88 shown in the hiStological labora­
tory, and (b) 88 shown by the chemical laboratory.

(a) The counters in the bacteriological laboratories are 2 feet 6 inches wide and 3
feet 6 inches high, with a row of drawers and shelves below and shelf racks for
chemicals above, each rack containing two shelves 7 inches wide. each divided into
two parts, thus accommodating 4 men to each rack. Alonll the tope are arranged
20 hose cocks of latest design for Bunsen burners, and 88 these laboratories are
designed to accommodate 19 men at a time, the counters are divided into 19 separate
divisions, each 4 feet by 6 inches long, each section being provided with 2 drawers,
a shelf rack for chemicals, and a hose cock, as already mentioned.

(b) The working counters in the chemical laboratory are also of two different types,
though of similar design, one extending along the two side walls, the other in sec­
tions 16 feet long, extending transversely the length of the room, and, being alike in
all appointments, a description of the latter will answer.

These counters, 4 feet wide and 16 feet long, each l'Dntains 8 separate desks, 4 on a
side, with a double row of shelves 12 inches wide extending through the center.
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Each individual desk contains one cupboard 18 inches wide, 32 inches high, a com­
partment 9 inches high, 27 inches wide, with a drop front, and 4 drawers for mis­
cellaneous articles. The shelf rack above pro,,"i.des a<X-'Ommodatione for individual
supplies of the usual acids required in this department. Each desk is also provided
with an independent hose cock.

(c) The hoods for obnoxious fumes are located at the south end of the chemical
laboratory, and are each 3 feet by 3 feet 6 inches, in one piece, 9 feet 8 inches hi~h,

with a row of drawers and shelves below and a counter on each side, one containmg
a sink, the other a shelf rack for chemicals. The upper portion of these hoods are
lined with copper, and are ventilated by a cop~r-IIned ventilating fiue, extending
above the roof. Each hood is also proVIded WIth two hose cocks, thus furnishing
accommodations for 4 men at a time.

(2) The supply and instrument caBeB are also of two types, (a) as provided for the
general laboratories, and (b) as provided for the professors and advanced workers.
There are four of former, three 10 feet long, and one 8 feet long, 7 feet 6 inches high,
consisting of a base 36 inches high, 18 inches deep, forming cupboard, with a top
part 4 feet 6 inches high, divided into two parte, and provided with three shelves
each, inclosed by glazed doors. The second are of similar design, 4 feet 6 inches
long, but with a base 36 inches deep instead of 18 inches, as are the laboratory C.aBeB.

(3) The tables are all of similar design, and vary only in dimensions. The la~
tables each contain eight drawers and a shelf below, with the exception of those In
the histologicallaboratorr, in which the shelf was omitted, to permit their being
used as working tables m connection with the wall counters, should necet!Bity
demand it.

(4) (a) The desks in the professors' rooms are similar to the ordinary fiat-top
office desk, and neerl no comment, though the lecture-room desk, 16 feet long, IS
provided with all the accommodations of a practical working counter, a porcelain
sink BUpplied by cold water through a N. P. pantry cock, three gas hose cocks, two
cupboards, and a chest of drawers.

(5) The dust-proof case provided for the professor of bacteriolOHY was especially
designed to render it as nearly tight and free from dust as poBBlole. As already
mentioned, it is 4 feet wide and 6 feet lon~, with plate-glaBB windows and doors.
Inside is a cupboard 2 feet by 4 feet (the mterior of which is black), with three
shelves, and inclosed by a pair of"double doors with rabbeted edges lined with rub­
ber; working counter 2 feet by 4 feet is also provided, leaving a free working space
of the !!ame dimensions. The door of this case is double rabbeted, edges lined with
rubber to render it perfectly tight, anc1 as all joints are rabbeted and glued, the case
will unrloubtedly prm'e to be, as designed, dust proof.

(6) The mUBP.wn cases, in addition to what has been previously stated, have
paneled ends, and a small but effective cornice of similar design to the other cases,
giving uniformity of design to all the furniture, which has been carried out as far as
poesible.

(7) The bookcases for the departmental libraries are of simple design, 6 feet
high, with four adjustable shelves divided into three panels each about 5 feet in
length, and sufficient to accommodate six to seven hundred volumes. The furni­
ture, with the exception of the counter tops, is of natural finish; the tops, however,
have been treated by a special process prepared by the department.

\'Ill. The old fioors, all of yellow pine, though in bad condition, were repaired
p,nrl patched, so that, while not new, they were left fairly good and substantial. Many
other miscellaneous repairs were made to the old plaster work, inside and out, and to
the existing woodwork, window frames, doors blinds, etc. Four-inch partition
moldings were carried around the tops of all partitions, new baeeboarrls were put
in the principal rooms, and new door trim was put on the doors of all the professors'
aTIlI advanced workers' rooms, libraries, and lecture room. New panel moldings
weTe put on one side of all the doors, none ever having been provided. Two pairsof
new Spainish cedar doors were built for the lecture room, m which room all new
finish IS of Spanish cedar. New bronze hardware was put on all windows and doors,
and included top and foot bolts, fiush bolts, butts, double-acting and spring hinges,
push plates and locks with bronze escutcheons and jet knobs.

IX. The buildinW! have been newlv renovated inside and out, all exterior walls
receh'inp: two coats of whitewash, the Interior wans two coats of alabaetine, while all
woodwork, inside and ont, received two coats of paint. The counter tops in all
lahoratories, as preVlously mentIoned, were treated bv a special process prepared bv
this ol1partment as follows: One coat of filler, consistln~ of 1 pound iodIDe, 1 poun(l
creosotE', 3 ouncE'S tannate of iron, mhbed, when dry, With very fine !!andpaper; two
coats of black paint, consisting of 1 pound Germantown lampblack diBBOIved in onepmt
alcohol, and I pound shellac dissolved in one pint of alcohol (thinned with alcohol
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if too heavy), the firat coat, when dry, rubbed \\;th very fine sandpaper; one coat of
wax, consisting of 1 pound paraffine, 1 pound beeswax, 1 pound clear lint;eed oil.
Put on hot and as much applied as necessary, rubbed to a smooth finish with cotton
cloth. This proceee produced a dull black surface, which, with rendering the tope
free from the effects of acid, was the object in yiew.

Additional UWK.

1. Carriage shelter: No provision ha\ing been made for sheltering~, the
military ~\'ernor directed that the department erect a carriage shelter, which was
located dIrectly in the rear of ilie east winll. This shelter was for four carria.gel,
and was 34 feet 6 inches long, and 15 feet 6 inches deep, with a 4-foot 6-inch over·
hang, making the four stalls each 8 feet wide and 20 feet long. It was constructed
of yellow pine with 6 by 6 inch posts, sheathed outside and inside with matched and
beaded sheathing, 6 by 6 inch plates, 4 by 6 inch hackets supporting a 4 by 4 inch
purlin for the overhang, and 2 by 6 inch raftera covered with I by 4 inch matched
and beaded sheathing, face down. The raftera, poets, and. plates being of dressed
timber, the framework is all exposed, and is all finished natural. The roof was cov­
ered by marseilles tiles which were removed from an old shed in the quadrangle,
which was tom down.

2. Exterior plastering: No provision ha\ing been made in the original estimate for
plastering the exterior of the wings, a second appropriation was recommended to do
this work. The cornice and parapets of the west WlDg had already been completed,
but those of the east wi~ were left unfinished, making it necessary to extend the
existing brickwork on th18 parapet 12 inches by 6 inches by 130 feet with ilie top
row of brick, extending so as to form a back for the molding, which was run in
cement. The main cornice was of cut stone, and required plastering only. All
moldings were run by a wooden form with a G. 1. pattern on a track which gave a
smooth and true molding with the least possible work. The walls were plastered
two coats, with a floated cement finish. They were broken by numerous piiastera
and \\indow trims, which required much additional labor. Thus, 130 feet of main
cornice, and 130 feet of parapet cornice, and 84.4 squares of surface were covered by
this appropriation, leaving the building complete and finished in every respect.

Improl'ement oj groundJI.

The grounds in front of the buildin~ were low and irregular, incloeed by a high
dilapidated wooden fence which was lD poor condition, and so detracted from the
appearance of the newly renovated buildmgs, that the military governor directed
that they be improwd. The old fence has been removed; II. branch of the Zanjll.
system of irrigation ditches, which separates the property from the avenue CarI08 ] II,
is to be conducted through II. box culvert 32 feet of which has already been built,
and the whole front is to be raised, grad;;!, sodded, and otherwise embellished, and
inclosed by a concrete curb. The cornem at the ends of the main building are to be
inclosed br a wrought-iron fence 3 feet high, on a wall 2 feet 6 inches high, which
is already lD place. When concluded the whole site will haye been left in ti.t'sklase
condition, and will present a neat and attractive appearance.

CQIlt oj j1lrniture.

BACTERIOI.(lGICAL.

Cost.

Dest'ription. ~'o I' Design
". No. Size. I Linear

I Each. foot.

Total
COllt.

S271.fJO
136.00
40.00
!>t.00
17.00

]83.34
112.50
8f>.00

121i.00
20.00

979.84

1 i--9-1-2-'-6'-'X-l00-'-6',-.-..-.. 11.......... fl. 70

2 I 11 2' 6" x 271' ........ l!68.00 2.47
1 ........ 2' 6" x 9' ······ .. ··1'· .. ···· ..· 81·.~/5 I4 I 2 4' x 12'............ 21.00

~ ~ i~,Xxl~; '6'; x7' '6<:' ~: ~ ~.::. I
8 ~ 4' 6" 1 87.50 ~:83i I
1 ]5 4'6" 1 81'>.00 7.77

l ]~ 1~~6~;::::::::::::1 l~:~ ·· .. i:Mi·1
TotaL : , 1 j

._---

Working ~ounter .
Counters In adv. labomtory .
Counters In profeasol'8' room ......•....
Tables .

Lab. clLSes ..
ease" ill adv. lab. lLIld professors' room.
Desk .
Dust,proof closet. .
BookCl1lle .
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Cost of furniture-Continued.

HISTOLOGICAL.

Cost.

Description. No. Size. Total
Each. Linear L'O>lt.

foot.

Working counrers ..
Counters in adv. lab ..
Tables .
Tables .
Lab. CllIIe8 •••••••••••• " ..

1 12' 6" x 100' fli 82.64
2 2' fI/ x 27'" S68.00 2.47

~ ~; ~ if.::::::::::: ....:~:~..... ~:~~..
1 I 10' long........... 66.66 6.661
1 II R' long.. M.OO 6.75

Cues in adv. lab. and profe8llOrs' room ...... 3 4' flllon~.... 37.00' 8.33
De8k.......................................... 1 4' fli X 2 6" 35.00 7.77

BookC:U:;:::::.::::: ::::: ::::::::::::::: :::: .... ~ .1.~~: ~~:::::::: :::: :1'" .~:~..... ~: ~~.

CHEMICAL LABORATORY.

$265.00
136.00
105.00

9.00
66.66
M.OO

112.00
85.00
25.00

llO8.66

Working counters 1
1

2,fl1 xI31· 1 84.00! 86:!4.00
Workingdesks 8 4'xI6' 8128.00 8.00 I,Ol4.00

or 64
2

[ ~;~,,4x' ~/;·1·0·1ii·.·.·.·.·. 7165.. 0000 · .. ·1·<;,.·00..Hoods.. .. . . .. .. .. .. . . . .. .. .. . .. .. .. .. .. ., v • uv
Tables........................................ 2 2'6"x 5'.......... 12.00 2.40 24.00
ProfCll8Ors' cases.............................. 1 [4'fI'lon~......... 37.00 8.33 87.00
Desk.......................................... 1 4·6"x26"....... 85.00 7.77 85.00
BookC&lle 1 I 6' x 14' 6" •........ , 25.00 1. 72 25.00

Total 1 1.......... 1,819.50

MUSEl"M.

'{ , • ,,'.".......... ....00 ......1 .... 00
Cases ' 1 15' x 7·6"......... 100.00 6.661 100.00

Total 1 ~..~: ~ .7:.~':::::::::::I ~:~~ ~'. ~~ ::::

LECTURE ROO~f.

De8k.......................................... 1 i 2' x 16' 864.00 I $4.00 164.00

~~~:~I::::::::::: ::::::::::::::::::::::::: ..,~.I::: ~ :1:6:::::::: ::::: :::::~:~:I:::::::::: ....::~
Total of all. . 4,611.50

Lees deduction secured by giving entire work to one firm 31OJJO

ADloun~ paid 4,:J01.00

SEPTIC TANK.

I

, I Accom·
Cubic Capacity moda·

Outside dimen- feet occu. Squarc (""uare Gallons. UonM at
llions. ied (eet. f=t) 50 gal-

p . .~ .• Ions per

! I capita.

M-a1-n-ta-n-k-.-.-..-.-..-.-.-..-.-..-.-..-.-..-.1 161" x 20' x 7' 10" 2,585~~~I~
Receiving bRllin 1 4' x 5' x 3' 9" ;5_1 9_1 1_5: I~.:.:..:..:.:..:

Tota!..................... 2,600 1 I i .
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ColIt of IIILme;
~rcublc foot ....•.................•..... , , .. ,., .. , ......• , .....••....... ....•. lO.llll
Per pilon , ,.. .10
~r capita....... .•... .•.. ...•.. ..•... ..•. ...•..•.......... 4.99

lAbor.. •.••................................................................................. 291'.~
Material. .. . .. . . . . .. . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . . . . . .. 479. 711

Total. ••• . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .. . . . . . . .. . . .. . . . . .. . . . . . . . . ns.6'l

CarriagP. lIbelter:
Area .........•••••.•.••..•.••....•••....•..•.••..•..•.•••••.•••.••.•.••. 16 leet by :H leet 6 Inch.....
Numberol.tall............................................................................. 4
CUbtccontent8.............................................................................• 6.~

f~e~~~i~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: Ei~
LBbor ...•••••••.••.................................. '" , .•.............. , .....•.. "'" !114.6"l
Materl&1 ..••.•••............... _...................................•.•..................... !'219.39

Total •.•••.•............................................................................... $33-l.m

I Co~t per tlqusre I '.Al"('a. I )·ard.
___ , LBbor. I Material.I Tot.'ll.

I ~lllIlrt)ll. Yard.. I Labor. ~[aterlal.:

-CO-N-C-.II-KT-E-ro-B-F-LOO-I\8--A-S-·D- --------1- ~ -----,---- ----I~~-
PAVElllE~"TS. - I i

Main bUlldIDgW••..•.••......! 10.5 116 10.371 10.811' &-I3.-"~ 592.47 '136.1Wi
Main hulldlng E 1 10.5 I 116 .538 .771· 6"l.~1 I~~·.~ I 152.21
EIl,t wing..................... 10.17 113 .371 I 091' 42.37 .:.; "" 16-';.3-'>
We-t wing. 10.50 115 .371 1:05 42.6-~ 12O.s:! 11\3.00
Ve>tthule................. 7.70' 84 .427 1.09 36.17 90.61 I 127.78
V""ttbuledrlve ....•.•.••.••... , 5.31 59 .&It\ 1.591: 5'l.29 794.11, 146.40

Total ........•........... ' 1\4.,>1' ~=-:-==-:-==-:-===- ~'\lQ. 79
,=~I==..-==!=,=

OOSCRKTF. FLOORR o~ EX- I
PANDED META 1_ b I i \ ' i

T{)II~t 2.6 I 26.8 1.16 1. 821, 33.50 5'l.81 . 86.31
Animal room.................. 2.2.'> 2.'; .571 1. S'll, 12."~, 4.'\.58 I 6/U6

Do......................... 1.5 I 16.6 .69-~ 1.~21, 11.1i3 ~.50 I 40.13

Total. ~:~=-:-===~!~1 126.89;-w:I.OO
--- ---- -- - - ---- --~----~----

-Total ~Oflt per "'luare, f16.3"l; per "'lila", yard. $1. 31. Ve-tlbule drive W1\8 laid off in 4-inch "'luares:tor CORt, I Inch.
Total ~""t per "'l0&1"(', $30.77: per !'Qllare I·ard. 5'l.77; these ~06ts include all lumber and labor for

""nters. New parUtion. Including, .tudding. expanded metal, ltith, tind pll\8ter. per Ilquare of one
side, S30.03.

PI8ll1t;;~~;r ~~:kI,~r:~t, on brick wall ..•.....•.•..•.......................•..........•.......•. 14.92
Exterior work, 2 cOIl18 on brick wall.......................................................... 7.«

Latter price Includes ""affoldlng and all preparation.

PortiCOH:
No. 2-totallength, 200 feet: \\idth, IU feet 6In~hC8: totalaren (!'QO&re feet) ..•....•. ••• 2,100
ColIt per llncar foot. S\l.43.~: per sqlUlrc foot, SO.90; total $I,88i.64

The assistant engineer in charge of this subdepartment wish('8 to staw that the
('ompletenesB of the laboratories as a whole, is solely due to the chief engineer, Dr.
AJ{J'l\ffionte, and Mr. Yidetto, the architect. Martin Fuhn was general foreman in
charge.

Eiltimat".
7', !'Qual'C!l r.oncrete 11001'8, at $20 $1,500
]fl sqtlarcs w()()(jen floors, at '10 _............................ 150
R~movlng old partitions __ . __ $112
3 !'Quares new expanded metal pla.-ter partition, tit s;l:;. •........ 105

217
Cutting new openlngl! .•... 14
CIOIdng old openlngl! __ __ .. __ . .. . . .. . . . . . . . 35

I'I:'~~~!, ~:ih~~~~~frJ~;!a~~~~t SJ'~~~. ~:t.I~~~~. ~~I.I. ~ .t.~~. ~~.t: .~~~ .~~~~~~.~~. ~~~I.•.~~
Window•• gladng 53-2,120 "'lullre feet,at 10.60 __ .
!J,.,rs,400 "'lutir~ [eet,at 80.60 .
N~w p18lltered eeillngl! throughout, 120 "'luare. ",>lIing joint.." tit $5 $t;o()
120 squareR expanded metal pl8llterillg.3 coats.llt SU __ 1.~
suspending beams to UI1Sll to carry ceiling )ol.t>;. .. . •• •• . . . . • . •. . . • .. . . • • . . •• . •• • . .• . . .. .. :l'15

49

990
1,272

270

2,505
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1,100

liOO
84

350
934

i5
12
1:;
60

152
1~2

304
2 rooms .

Erecting colonnade around eut and west wlDglI. 21 columns, at 140.. . .. .•.. . .• . . .... . . .•. S840
1IO "'Iuares fiat-tile roof, at 146....•..•...................................................... 1,350
10 parapet expanded·metal plaster wall, at 140............................................ 400

-- $'l,~90
New toilet room to be COntltructed at !!Outh end of ClLllt wing SO by 30 by 20 high, at 1O.:aJ per

cubic foot...................................................................................... 3,600
Plumbing:

6 laboratory sinks, 24 by 42 by 7, at 840................................................ 240
20 laboratory slnb, 17 by 24 by 1\, at 180............................................... 700
Sbath tnb8, at 170...................................................................... 210
Sshowers, atl2O............ .•.. 60

:~~~ ~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~tl
1\ water-clOllCts, at 160.................................................................. 367
4 ba.'llna, at 180...... 140
10 partitions with doors, at SllO......................................................... 300
425 feet 4-lncb !!Oil pipe under buildings to laboratory sinks, at 11..................... 425

2, 77~

~~Ifa~f.:~~;'[::a:~.t.~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~:::
Wateraupply, liOO linear feet ll·lncb pipe, at IO.SO............................................... 150

~~~~~~~:.~·~:~o:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~~
BencbeR, desks, cabinets, etc., In bacteriolOlrical laboratory long counter against wall

wltb drawers below and sbelves above, 100 linear feet, at it; per linear foot .
.. tables, 4 by 12, at 11.70 per linear foot , .
2 cabinets, 9 by 15 by ll, at 1170 .

In advan..e acholara' room:
15 linear feet counter B8 above, at 15 .
I table, 4 by 8, at 11.60 per linear foot .
12 feet counter, at 11.25 .
1 cabinet .

2,3ll8

100
300

600
150

1,800
200

Total. , 21,806
In profCS!'Ors' room:

1 clesk.................................................................................. 30
1 tablc 20
1 cabinet......................... 60

• 100
Hl8tologit'Bllaboratol1', 8Bme B8 bacteriological laboratory..................................... 1,33S
Cbemlt'B1 laboratol1', Ii6 desks witb drawers and cupboanis below aud sbelves above,

at f26 1,400
ISO linear feet counter similar to those In other laboratories.............................. 650
2 hood., at fl00............................ 200
8 tables, 4 feet long, at 16............................................................. 18
Sbelving In "toreroom , •••• 100

Lecture room:

~~~:u';.~r~:~~~.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
JltIlIeum:

7 cablnet.., 50 linear feet, at 112 .
1.000 feet gas pipe and burners for laboratorl .
150 combination gas and electric Ilgbbl, at 812 .
Removing old buildings .

Total. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . .. 2Il, 362
10 per cent for superintendence and Incidentals 2,838

Grand total 31,200
If Item" 8 and 10 are omitted deduct t2,506 and 13,600 and 10 per cent.... 6, 71~

:soel grand total........ . 24,506

If (hi. work I. clone by contract 15 per cent mu"t be added to tbe total.

This l'stimate was indoraed as follows:

[Fi..t Indorsement.l

DIYI810S OF Cl'BA, OFFlCE OF CHIEF ESGlNEER.
Habana, OctQber 16, 1900.

Respectfully forwarded to the adjutant-general, Division of Cuba.
This estimate has been made in accordance with the ide8B of Dr. AjP'llmonte, and

though the time allowed for its preparation has been short, it is beheYed that the
figures are substantially correct. Items 8 and 10 for new ceilings throughout, and
for an extension of the building to be u8ed as a toilet room, are desirahle, and are
rather insisted upon by Dr. Agramonte, but if necessary to reduce expe118e8, it is
believed that they can be omitted without serious inconvenience.
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The total estimate including these is $31,200, and exclusive of them, $24,506.
These figures are for doin~ work by hired labor, and it is recommended that the
work be done in that manner. If done by contract. 15 per cent should be added to
these figures.

W. J. BARDEN,
FirM Lieutenant, Cmps oj Engineers, U. S. A.,

Acting Chief Enginur, .Dit>i&ion of CUba.

[Second indorsement.]

HUDQUARTEBS DIVISION OF CuBA,
Habana, October 16,1900.

Respectfully returned to the acting chief engineer of the division.
The within project of $24,505 is approved, and will be estimated for in the UBU&I

manner. Not more than $4,000 will be allotted for the installation of the work dur­
ing this month, and the remainder, viz, $20,000, may be asked for on two aepazate
estimates, as the rendition thereof becomes nece88ary, of $10,000 each.

By command of :\fajor-General Wood.
H.L.~,Ad~G~

Estimate' No £, for improving front grounds of lab0rat0rie8.

~~\\'20~a~:i ;~o~:~.:: ::::::::: :::::::::::::::::::::::::::::::::::::::::: :::: :::::::: :::: t~:
~ae~~.~i2~~.~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~::::
875 linear feet fence. S feet hlJl'h, aU2.60......... 937.60
22 linear feet fence, 6 feet hlgn. at $5.......................................................... 110.00
1 chain at entrance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . SO. 00
1,000 square yards sodding, at 80.20.................... 200.00

Total. S,717.5O

Estimate ).Vo. S.
172 squares painting, at 12.50 ........• 14SO.00
107 8Quares plastering on wall8, at 17 >........ 749.00
8 squares plastering on parapet8. at I'lL \.............. .•....•... 168.00
10 cubic yards brick work, at .15.............................................................. 150.00

Total. 1,497.00

LaboraJ.ory, C08t of treating counter tops a8 described.

[Surface treated, 1';.97 squa.res.]

Material:
,; pounds tannate of Iron ..
1 pound tannate of Iron '" .
20 pounds paraftln .
4 Irons .
8 pounds creosote .

W:.1~~:;g1~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
10 gallons alcohol .

Labor .

Cost per square .

APPENDIX N.

$&.75
2.40
2.00
4.80
7.60
.20

40.00
4.00
6.00

6lI.75
'17.32

147.07
9.20

JOSEPH A. SARGENT,
Awtant Engineer in CAarge.

DEPARTMENT OF CUBA, OFFICE OF CHIEF ENGINEER,
Habana, Cuha, January !l5, 1901.

SIR: I have the honor to submit to you the following report of operations on the
topographical survey of the vicinity of Habana in conjunction with the survey of
fortitications, for the six months ending December 31, 1900.

Very respectfully, your obedient servant,

Maj. W. )1. BLACK,
Chief Engineer, Department of Cuba.

\
I
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lIURVEY OF FORTIFICATJOSS.

[JOlleph A. Sargent, asalatant engineer In charge.]

Organizatwn offield and officeforWJ on December Sl, 1900.

One topographical field party, classified as follows: Mr. R. E. Bateson, topqtraph­
ical transitman, in charge; 1 recorder, 1 head stadia rodman (this rodman III also
aBtlistant topographer; sketches details), 2 stadia rodmen, 1 flagman and 2 helpers.

One secondary field party, classified as follows: Mr. E. J. Westerhouse, general
instrnmentman, in charge; 2 rodmen and in addition to these, 2 tapemen who work
much of the time with the assistant engineer in sketching exterior lines of permanent
fortifications, the remainder of the time with secondary field party. (The two latter­
named men sometimes assist in blue printing, etc.)

Office force, classified as follows: one expert draftBman, 1 topographical draftBman
(in charge of office when assistant engineer is in the field), 3 draftBmen, and 1 com­
puter clerk.

Photographic force, classified as follows: Mr. Charles E. Doty, official photog-
rapher, 1 assistant photographer, and 1 helper. .

Permanent fortification surrey.

(Up to date this has included Batteries Nos. 1, 2, 3, 4, 5, and Santa Clara, and
partial surveys of EI Morro and Atares. )

Authority: The carrying on of this work by hired labor was approved by indorse­
ment dated November 2, 1900, Headquarters Division of Cuba, file No. 1236. Office
chief engineer, Division of Cuba, file No. 259--1.

Traverse work at the batteries: On the permanent fortification survey, field notes
have been taken empracing all ground plan data in the modern seacoast batteries
defending Habana, namely, Batteries Nos. 1,2, 3, 4, 5, and Santa Clara. Exterior
and interior traverses were run at each battery; the exterior traverse being used to
locate exterior lines of the battery and the interior traverse used as a reference line
in sketching interior details. These traverses were closed and balanced before the
working drawing was begun, with an accepted maximum closing error of 1/5,000
and they were then platted by rectangular coordinates with reference to a true
meridian, and used as a basis upon which to project ail details. The maximum
closing error is the same as that accepted by the present city survey (department of
streets), but resultB show that with the pains taken to insure this degree of accuracy,
we usually obtain an apparent closing error something better than 1/10,000.

Detail work: Sketches have been made embodying numerous croBtl-sections and
carrying eBtlential data for completion of detail drawings of the above-mentioned
coast batteries. Working drawmgs for all coast batteries aqpve-mentioned, except
No.1, which is practically finished, have been made. Detafi sheetB showing cross­
sections, construction, and details of battery buildings, magazines, etc., have been
completed of Batteries Nos. 5, 4, and 3, and partia:iy completed of Santa Clara.

Coast battery photograr-hie work: Photographic work has been and is being done in
conjunction WIth detaIl sketching. The combined result of detail drawings and
photographic data will excel in thoroughneBtl of detail resnltB of similar work as
shown by inclosures Nos. 3 and 4 of the final report of the survey of temporary forti­
fications, dated April 10, 1900. The more definIte line of masonary construction and
better chances to select pointB of view is conducive to more systematic collaboration
of photographic and field sketched data than was possible in making the survey of
temporary fortifications, where field works were partially obliterated and where
views were frequently limited by growths of underbrush and weeds.

Mi~cellaneOW! remarh.

A stadia topographical survey has been made covering the territorv embracing the
coast batteries. As soon as contours can be developed from the field notes all topo­
praphy will be projected upon the working drawings of the respective batteries, and
the finished drawings will be traced and printB be struck off for record. Office work
is being pushed with this end in view. The Spanish plans of the coast batteries
which are on record in this office are, in each case, found to be plans of the original
project, as was remarked upon in the report for fiscal year ending June 30, 1900.
During construction of the batteries, dimensions and miscellaneous details were
extremely modified or changed from the details of the original projectB, which made
neceBBary the field survey and detail sketching just finished by the secondary field
partv. Reference is made to *Enclosure ~o. 1, this embracing photographs of work­
mg drawingll, which it is believed are self explanatory.
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Topographicalrur~of 1M ricinity of Habana, in coUaboration with ruruy of permanent
fortijicatiom.

General progrellll of field work: At the time of the adoption of the present project,
a tertiary triangulation system and a map of the Department of Habana had jlll!t
been made to accompany the report of the survey of temporary fortificatioIll!. The
tertiary triangulation system and this map of the deJ>&!'bnent W8l! used 8l! a basis
upon which to be¢n the development of a topographical map. This map of the
Department of Haban&, made to accompany the report of the temporarv fortification
survey, wu compiled from many llOurces. :\lain roads were traversed bv stadia and
minor roads and small villages were sketched by Bablon board method. ~treams and
details of a miscella.neoUl! nature wl're located by compiling from the best available
original ~~sh surveys (said data being culled from the arehivtll! of Cuba). The
topographical map under way, then, issimph' a.further development of topographical
features of the environments of Habe.na, Ufnn~ new data obtained by a stadia topo­
graphical 8urvey. After July 1 field notes With ROOd field sketchtll! were taken for
nearly all the territory lying north and west of the Marianao Railroad and l'8Bt of
the Almendares Rivl'r. From this region the work was extended in a west to east
topDllraphical bl'1t from Cerro toward JtlI!U8 del Monte, ntilizing the road between
The Palatino and EI Maw as a llOuthern boundary and carrying the work north and
east from said road toward and around At.aree Castle. The survey W8l! then con­
tinut>tl east of JeBUl! del Monte as far as the Pastrina Rivulet and the Luvano River
and north toward Habana Harbor. At this point, after carefully referencing the last
ob!!ervation stations, the topo~phicalfield partv shifted to the east l!ide of Hahana
lIarbor entrance. Territory 18 now being developed which is bounded on the north
by the uulf of Mexico, on the south by the bluff crest which runs e8l!t from Cabanas
p68t Fort Ran Diego toward the field work San Pedro, on the east by the Cojimar
River, and on the W6l't by the Hahana Harbor Neck. The working IlCheme of the
survey at present is to complete a solid area around the harbor, progressing inland
with the city survey as a nucll'us or working center. Attention is invited to inclosure
No. 2,1 this being a dillRrammatic chart showing propt;sB of the topographical field
work, which, up to date, has beenh~ the city hmits, dovetailing With the city
survey.

Dt>t&ilsketching: To aid the draftsman inteJ1lOlate field notes for the finif:hed map,
fil'ld sketches, showing details and traces of llltel'8eCting ground planes which sur­
round each observation station, are made rou~hly to scale, and it is believed that this
will avoid dan~er of a misconstmction of the field notes in developing large-acale
detaill!heets, pJ't'liminary to projection of data upon the finished map.

Base-line work: In the month of A~t Mr. -Whitney, 888istant engineer of the
departml'nt of l!treets, in conjunction WIth the assistant engineer of the department
of the survey of fortifkations, measured a new base line with the aim of coordinating
the data of the two departments for common use. This base line W8l! measured
l'Outh between tracks of the United Railroads of Habana from near the llOuth switch
at Cienaga. This base is marked at each end by a copper bolt set in a neat cement
cap, both cap and bolt resting in an 8-inch earthen drainpipe full of rammed
conl'rete. The drainpipe is flUl!h with the ground line and W&i! packed in a concrete
bt'tl before it was rammed full of concrete. .

The probable accuracy of this base, accepted from computations made by Mr.
Ritchie, assil!tRDt engineer of the city survey, is IlOmething better than If250,OOO.

TI,e department of streets is now taking up computations of the city triangulation
system, which is computed from above-mentioned b8l!6, and the resultant data of the
city survel triangulation will be incorporated as part of the workiDjl center of the
tOpD)/'raphlcal map now being drawn.

Con!liderable care is needed to guard against wasting time by overlapping stadia
work upon suburban areaR developed by the city survey department (department of
streets), therefore frequent consultations are held with the head of that survey, and
as far a.~ possible definite boundaries are agreed upon. The stadia work is then
developed ur to these boundinl( lines, and center-line courses are .. tied to" tbe oot­
lying hnes 0 the street department traverses. It is to be remembered that the maxi­
mum closing error of the city survey is 1/5,000, while the maximum closing error of the
topographical stadia survey in filling in between accuratelv balanced traverses is 1(300
(usually it mOl! better than 1/5(0). Close attention is paid to these areas where the
r.ity survey meJ1!'l'II into the outlying stadia work, in order that in all cases details
shall be lo('ated hy the survey having the most practical closinlC error.

Under the present workinlC scheme it is beheved that we will in no case waste

IOmitted.
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timil by duplicating work. As BOOn as a BOlid area. around the harbor and the city
has been topographically developed, the inland open cmmtry can be developed with
greater rapidity, having then no junc.tion of suburb and city sun'eys to make.

Office work: In the office Senor Pichardo has reduced all traverse data from the
city BUn"ey traverse sheets and has transferred Bame on the topographical map, as far
as such travereee have been platted. He is now about to develop contourB of the city
proper from street levels furnished by the department of streets. The areas lying
between and around Principe Castle, Animas, and Hill of Jesuits have been fully
developed to show contoure of 2-meter interval, and this data has been projected
upon the final map. The geometric traces of the modern seacoast batteries defend­
ing Habana have alBO been projected 011 the finished map. The topographical
draftsman has one large detail sheet practically developed of territory west of Prin­
cipe. The reduction of the field notes haa been completed in eight books.

)Iiscellaneous remarks: It may be no more than fair to state that during Septem­
ber and October three draftsmen and one iDBtrument man were attacked by yellow
fever. One draftsman, Mr. A. F. Westerhouse, died, the other three men recovered
and were at work again inside of a month after being attacked with fever. One
other draftsman who was not sick became panic strieken and left for New York.
The office force was crippled for about six weeks. The sudden attack by fever of
the working force is difficult to explain, since the three draftemen and the field man
boarded at different places, and since the men have lived in Habana from nine
months to a year and a half respectively, and had previous good health. Before this
attack of fever, and since these men recovered, no man in the BUbdepartment has
lost time on account of a l!Crious ailment.

It is perhaps worthy of note that on the topoj:traphical field party, except for the
recorder and the head stadia rodman, the subordinates are Cuban young men who
were selected after being employed some weeks on trial. In each case the prospec­
tive stadia man began as a helper, stake packer, or flagman, being promoted to stadia
rodman only when he had shown himself to be of fair judgment, energetic, and
quick footed. The Cubans employed as stadia men were "green timber" nine
months ago, but they are fast becoming well-BeaBOned stadia men. They talk little
or no English, but rapidly learn to obey signals from the transit.

About once each month it becomes neceseary to establish a few wye-level bench
marks near the origin and termini of stadia traveTBeB, between which bench marks
the stadia levels are balanced. This is done by the iDBtrument man of the secondary
field party and UBually COIlllWIles from two to four days.

Photographic work: The photoKrapher engaged in the taking of the detail and
panoramic views pertaining to ilie permanent fortification survey has alBO been
continually doing miBCellaneous detail photographic work for ather subdepartments.
This miscellaneous work pertaiDB to construction and reconstruction done by the
engineer department in and around Habana. Since this photographic work was
sandwiched between regular work done on the permanent fortification survey and
since the photographer worked for several Bubdepartments at the Bame time, no
attempt has been made in this report to itemize the innumerable small jobs to which
reference has been made in previous monthly reports.

Fi'lanciallJtatement.

Co6t of permanent fortitlcatlon survey field work (counting COllt of maintaining secondary

~~~~:!8.8 ;.ho~n·.ibOV'e under he.;<llng ',;Authority:;; ~a.~ 'rloiie 'by 'liired' iabO'r:' f'l,024.50
The nearest apprtlftCh to a fair unit of coot would probably be th e COllt of the ""rvey per

acre, but this varlea with each acre according to the number of details. •
Considering the totai acreage of COlUlt batteries, which Is approximately 34. acres, the cost

per acre Is $90.70.
Coo of topographical field work (counting coot of maintaining topographical field party).. 3,128.00

Since the topographlcallleid ~rty ha.s been hUl{ging city IImitll it has been doing a class
of work which makCllit imposslblc to compile from facts a typical square mlleof open coun­
tr)·. Con!ddering a fairly open .trlp Iring between Cerro and JPll\L, del Monte (see inclo­
sure No.2'). an area approximating 1~o square miles WIL. developed In one calendar month,
which Included' 8unda)"Il, 2 rainy nay•. and 1 holiday, and 23 worklng da)·._ In this
area, counting cost of maintenance of field party, work COllt 60 cenIB per acre or Sl2b per
square kilometer. Three thoUllllnd oboervatlons were made over this area. making 11 shots
per acre and a center traverse line of 5.600 meters. The following tabulation Is made to be
read In connection with diagrammatic chart (InclOllure No. 2 1):
Amount for maintenance of office force (salaries only) "......... 2,941.67
Photographic department (salarlcll only)· __ ..................•. 1,380.00
------------------------.- --~-----

I Omitted.
•See remark made under the heading" Photographic work" regarding the amount

of work done for other subdepartments.
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Material and minor expen_, materlB18 woed In the oftlce and In the field b,· the topo­
graphical and permanent fortification survey partlet! (minor repairs, exigencies, relm·
bUJ'llementB) .......................•.......................................................

Photographic Instrnmental cxpense<, chemicals. plates, ""per, etc .
OulBtandlng liabilities from fI8ca1 year ending June SO, 1900 (thetle were paid during the

8n\':"~~fa':':'':;eiigineer'in'cbArge'of '~u~~~y of 'f;;riiilc',ltioii8: iLt·ii.50'pe~ '';;onth' for'8tx
months .

!324.11
515.15

518.34

900.00

Totalamountexrended during six months. 11,731. i7

Ei:1~~~~1~~rt.n!~u~~~.~~~~.~i.~ ~~.~ ~.~~~~~~.l~.~.I~~~I~~~I~.~~~~~.~ .~~~:.~~.~~~: l1,213. .:l
Outstanding Iabl1lties on January 1,1901.......................... 169.4:!

Actual expen_ Inl'urre<l dUring six month........................................... 11,382.55

Tabulation pertaining wthe mil! per unit of area, cO'1l8ideri7lg coB/; of maintaining !kld party
only.

Coot per average unit.

Met",.•. I0,600 50 cents per acre. or l!125
per sq uare kilometer.

T I 'I Length of
ola Number center

Approxlmau' area. ~f~~~: of shots liue In
, ! vlulon•. ! per acre. l~~--_..~.. --~ ---1--

3,000 I

Area.< ('ons\<1"red.

Areas of line eli8t and 1.8square miles, or I
branl'h line east, sc" 1,102 IlCrt.,..
Incl""ure :-;'0. V '

I InciOllurc. omitted In printing report.

It is believed that the cost per square unit will be greatly reduced when the first
belt around the city is completed,
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