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REPORT

OF

MAJ. W. M. BLACK, U. S. A,

CHIEF ENGINEER, DEPARTMENT OF CUBA, FOR THE SIX MONTHS
ENDING DECEMBER 31, 1900.

HaBawna, Cuea, Felruary 1, 1901.
Sir: I have the honor to submit the following report of operations
for the six months ending December 31, 1900.
Very respectfully, your obedient servant,

W. M. Brack,
Major, Corps of Engineers, U. 8. A.,
Chief Engineer, Departinent of Cuba.
The ADJUTANT-(GFENERAL,
Departnent of Cuba.

The public works in the island are executed in part by the depart-
ment of public works, under the secretary of public works, 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 buildin%, has been
placed in the charge of the engineer department of the Department
of Cuba. In so far as has been practicable, engineering work through
other parts of the island, excepting in garrisoned towns, has been in
the charge of the department of public works. Where deemed neces-
sary by the commanding glgneral, isolated works were in charge of the
acting 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 has 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
described in them are of many varieties, and it should be a cause of
just pride for the Army and for the nation at large thatits officers can
accomplish such results 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 their reward is
the consciousness of duty well done, the enhancement of their reputa-
tion for efliciency 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 Army at large, in which prior to the
- Spanish war, few opportunities for development were attainable for
the l;lrouno'er officers.

The foﬁowing list shows the acting engineer officers and their sta-
tions at the end of December, 1900: C.J. S%'mmonds, 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 lieutenant, Second Artillery, Quemados, Cuba; S. D.
Rockenbach, first lieutenant, Tenth Cavalry, Santiago, Cuba; L. Harde-
man, first lieutenant, Tenth Cavalry, Manzanillo, Cuba; R. G. Paxton,
first lieutenant, Tenth Cavalry, Holguin, Cuba; M. O. Bigelow, first
lieutenant, Eighth Cavalry, Guantanamo, Cuba; A. E. Kennington,
second lieutenant, Tenth Cavalry, Baracoa, Cuba; G. S. Norvell, sec-
ond lieutenant, Eighth Cavalry, San Luis, Cuba.

Early in January the following letter was sent from department
headquarters to each officer: .

8ir: The military governor directs me to inform you that hereafter all projects for
work will be submitted by acting engineer officers, through the chief engineer of the
department, to the military governor for approval; that reports of operations called
for in Orders 155 and 249 will be submitted in duplicate, monthly, one to be sent
through the immediate commanding officer to these headquarters, and one to the
chief engineer of the department; that the chief engineer of the department isaunthor-
ized to order acting engineer officers to perform journeys necessary for the inspec-
tion or execution of public works within the limits of the district to which the acting
engineer officer is assigned; that orders for journeys outside of said district will be
issued with the approval of the military governor.

Very respectfully, .
H. L. Scorr,
Adjutani-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 tEerefore made no report. The engi-
neer work in the vicinity of Guantanamo (the water-supply system)
was 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
was 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 engineer of the
department. Mr. P. D. Cunningham, C. E., was city engineer until
July 24, when he resigned to accept a more lucrative position in the
United States. Lieut. W. J. Barden, Corps of Engineers, 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 charge of 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
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office force of the chief engineer of the department was limited to one
clerk and 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 past six
months. Attention is invited to the reports of the heads of divisions
Of’lt‘llils oﬂicc;,{. h h 1

¢ work of the property and departments -has been largely
increased by the cuu?bexge;)m% m(at,h%a'(f7 of Ecacounting, particularly for
property, required under existing orders. This method increases the
cost of every work without providing additional security to the gov-
ernment. Money spent in this way is simply wasted. 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 accounting be adopted similar to that
in use in the great corporations of the business world.

In the street department, very useful information has been obtained
regarding brick and as halt pavements, under the climatic and other
conditions at Habana. %‘he city will shortly be in possession of a good
surfply of excellent macadam stone from the discarded blocks of the
‘old pavements, and the necessity for making the temporary macadam
pavements from the limestone of the vicinity Wilf 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

vement will prove very expensive to maintain, and that where placed
1t must be regarded as a iuxury, 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
mprovement of the state land around the portions of the old city
wall which remain standing, around the Fuerza, and the formation of
the new 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 Ereparation of the specifications for the sewer contract.

The specifications for sewering and paving the city were prepared
under the direction of the chiet 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
was 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 (ommis-
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 pumping machinery. The
latest specifications of the great cities of the Ifr)lited States were also
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, by Order No. 220, headquarters
Division of Cuba, as noted in the last report, but the laws governing
munici})al contracts were left unchanged. After careful examination
it was found to be inadvisable to let as important a contract as that for
sewers and pavements 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 shou]g be made in general accordance with the new law gov-
erning state public works, as shown in the following order, published
in the Official Gazette of March 7, 1901:

HEeADQUARTERS MILITARY GOVERNOR, ISLAND oF CuUBA,
Habana, January 28, 1901.

GENTLEMEN: In view of the record of the proceedings prepared in the ayuntamiento
of Habana 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 said project, according to which the works that were to be carried
out would cost $12,600,000, was approved by the ayuntamiento and by the civil gov-
ernor prior to the cessation of the sovereignty of Spain in Cuba was pending the
ay%oval of the general government of the island, in representation of the ministry
of Ultramar, when, in consequence of the decree of December 14, 1898, of the last
Spanish governor-general that ordered the suspension of certain concessions of
municipal works or services that were to be carried out after the cessation of Spanish
sovereignty.

Whereas the ;l:({nrtment of engineers of these headquarters afterwards made a
study and prepared a project, with its corresponding plans for the sewering and pav-
ing of the city, comprising the wards of Vedado, Cerro, and Jesus del Monte, which
were not comprised in the project presented in the name of Michael J. Dady & Co.,
and with a total cost of $§9,135,583—or, that is, $3,000.000 less than the Dady project.

Whereas that this military government, by virtue of its being more practicable and
advantageous for the city, the project prepared under its direction by the department
of engineers of these headquarters than the one presented in the name of Michael J.
Dady & Co., the latter was declared unacceptable and the former one approved, the
same being forwarded to the ayuntamiento in order that, either as a modification of
the Dady project or as a new one, the said corporation might examine it and say
whether it accepted it or not, in order that in accordance with the same, in case of
its being accepted, the work might be carried out with all possible dispatch.

Whereas the representative of Michael J. Dady & Co. accepted the project pre-
pared by order of the government as a modification of their own, but increasing the
price for the works to%lO,GO0,000 in United States money, giving as a reason for this
increase the necessity of including in the price certain amounts that were not taken
into consideration in the estimate of the government project, such as the legitimate
profit of the contractor, the cost of administration, that of engineers and inspection,
the interest on money advanced, the interest on money deposited in gumnty dur-
ing a period of four years of construction and preservation, the cost of preservation
during five years after construction, the indemnification for damages ca to property,
and the insurance on the lives of workmen.

Whereas the ayuntamiento accepted the so-called Government project as a modi-
fication of the one known as the Dady contract, and decided upon the specifications
that should serve as a base for the awarding of the contract for the work, recogniﬂ:g
that the firm of Michael J. Dady & Co., by reason of being authors of a project
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the right of ‘‘tanteo,”” that of being exempted from making the required deposit on
presenting their bids and that of being S;ud the valae of their project, appraised by
experta in the sum of $555,000 in case-the contract should be awarded to any other

party.

\ﬁxereas the municipal mayor, utilizing the right granted to him by the municipal
law, suspended by decree of December 22, of the year last past, the compliance with
said resolution, on the grounds that the right of ¢‘ 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
suspension was aptgroved by that of the civil governor of the province of the 29th of
t(.lhe_sgid month; the matter being forwarded to this military government for final

ecision.

Whereas for the purpose of removing difficulties, saving the city from the losecs
pointed out by the municipal mayor in his decree of suspension, as well as also those
no less apparent, that the delay in carryix;% out the work of sewering and paving
would cause it, the said work being regarded as of urgent necessity by public opin-
ion, by the ayuntamiento, and by this military government, an ment 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 said character from this
military government $250,000, United States money, as payment in full for the value
of his prog'ect, and of everything else that by virtue of the same he may have
expended for any reason whatsoever; and in consequence of the approval and pay-
ment agreed uﬁon of the same sum has absolutely renounced in favor of 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 gast, or afu'nst the
mili government of this island, present or past, or against the Spanish govern-
ment that existed in this island until the end of the year 1898; this military govern-
ment consequently becoming possessed of all rights and privileges, in law or 1n 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 carrying out of the works of the sewering and pav-
ing this city is of urgent necessity; -

And in consideration that if the resolution of the ayuntamiento that is referred
to by the decree of suspension were approved the interests of the city would suffer

t losses, because, with the right of ‘‘tanteo,”’ the exemption from furnishing

nd on ma.ln;;g1 bids, and the great indemnity of $56565,000 as the price of the project,

being ized in favor of the firm of Michael J. Dady & Co., it would be dli)ﬁicult,

or im ible, 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 a.foresaidp?irm 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 former, the city being greatly benefited, inasmuch as this military
government, which has entered into the said agreement for the benefit of the latter,
does not propose to take advantage of the said rights, actions and privileges, but only
to be indemnified for the $250,000 in United States money paid to the aforesaid Dady
1n his said character, which indemnity is very much less than that which for the
same 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 8 new
aspect to the matter, modifying the resolutions of the ayuntamiento inasmuch as it
sappresees all that which they might contain which might be detrimental to the
interests of the city and as a natural consequence causes to disappear the grounds
for the decree of suspension issued by the mayor and that of confirmation thereof
issued 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
sums 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

Resolved, First. To declare null and void the resolutions of the ayuntamiento and
the ifications for the award of the contract in so far as thef' recognize the firm
of Michael J. Dady & Co. to have the nght of ‘‘tanteo,”” that of making bids for the
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contract without first depositing the prescribed hond and that of being paid $5655,000
as the value of the project for sewering and paving for which the contract is to be
awarded; and to approve the said resolution and specifications for the contract in all
other points contained therein with the modifications herein established in the
‘‘pliego de condiciones,’’ established by this military government and which are
herewith remitted.

Second. To declare null and void the decree of suspension issued by the mayor
and that of the civil governor confirming the same, inasmuch as their purpose is now
ended by the new aspect of the matter.

Third. That the award of the contract for the works of sewering and paving this
city in accordance with the project and plans sent by this government be pro-
ceeded 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 advertisementa
to be 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 ma{I make bids, all of whom, without distinction, must deposit prior to
the opening of the bids 5 per cent of the price that serves as a basis for the same, in
United States money or gznds 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 deposit another 5
per cent in any one of the three kinds of security before mentioned, in order to
complete the final bond of 10 per cent of the total amount of the bids whereby he

tees the execution of the same, and that within ten da.gs of the award of the
contract he must pay to the military government $250,000 in United States money in
the nature of an indemnity for the value of the project paid in advance bK{this gov-
%r:dment to the firm of Michael J. Dady & Co., through its representative, Michael J.

Fgurth. 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 aﬁe 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 al! matters not
provided for and sgeciﬁed in said specifications the rules and procedure set forth in
orders from these headquarters, Nos. 215 and 220, series 1900, shall be applied, the
laws and legal provisions in so far as same are an nistic 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 assumes all the rights
that prior to the lst of January, 1899, pertained to the ministry of Ultramar, and
the general government of this island in the matter.

Very respectfully,
LroNarD Woob,
Major-General, Military Governor.

To His HoNor THE Mavor anp City Couxciy, City of Havana.

The general instructions for bidders and the general conditions of the
%peciﬁcations were framed in accordance therewith (see Inclosure B).

he amount of the guaranty in the proposal and of the security
required for the contract were fixed in general 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 security, 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 feneml 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 navements will be increased
by some of the requirements, that result was necessitated by the con.
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ditions existing in Havana. The special conditions were drawn up in
the office of tEe engineers of the military government and were but
slightly modified. In draughting them every effort was made to pro-
vide for materials and methods which have been accepted as 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 as 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 paving 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.

[Inclosure 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 LAWS.

1. When the council of & municipality decides on the execution of any work of
improvement a special project must first be formed, which shall state the general
object to be attained by the work, the specific measures or constructions necessary
for this object, with the plans apd maps necessary for a complete understanding of
the subject, and an itemized estimate of cost. For all works of an engineering char-
acter, for which the 1project:s were not prepared by the chief engineer of the munici-

lity (or the official charged with the duties of a chief engineer), this project must
g accompanied bf a regort in writing from the said official, with his recommen-
dations thereon, all 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 eaid chief engineer it must be forwarded to the §0vemor 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 cases
provided for in paragraph 3.

3. 1n cases of works of im%;tance 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 importance, within the meaning of this paragraph, when their execution
will require 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
mone{’efor their execution can not be paid trom the ordinary municipal budget, but
must be made the object of a loan or an issue of bonds.

4. When the work which is to be performed affects two or more municipalities
the measures stated in the preceding paragraphs must be taken in each municipality
correspondence between the municipalities being carried on through the provincia
governor in case 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 carried on through the
rc;s;ilecti\l'e %‘ovincial governors, and differences will be reconciled by the governor
of the island.

CONCESSIONS.

water front, ferria?e, wharves, quays, docks, streets, avenues, parks, bridges, build-
ings, and in or to all 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 a concession or franchise, as pro-
vided in this law, but all such proceedings shall be subject to the provisions of

paragraph 3.

5. All rights which a municipality now has or hereafter may nc(%\:ire in and toan
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6. All concessions, franchises, rights, or grants for the use of public places wholly
within the municipal limits, or for privileges of any character to be exercised exclu-
sively within the said limits, shall be granted 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 lyin
" both within and without the municipal limits, or involving privileges to be exerci
both within and without the said limits, shall be granted or mmade by the State.
Before the State grants or make sany such concession, franchise, right, or grant the
pr?lject for the same must be submitted to the municipal conncil for examination
and report, which report must be made within the period of thi:ig' days. If the
municipal council by vote of two-thirds of its members, approved by the mayor,
shall be opposed to the concession, franchise, right, or grant, even though it originated
with the central government, the municipality may commence an administrative
appeal (recurso contencioso—administmtivog’ in the manner provided by law.

he municipality may by ordinance make such reasonable regulations as the pub-
lic interests require governing the manner and places in which the riihts ted or
oedle(]l by any such concession, franchise, or grant may be exercised within the munic-
ipal limits.

7. The municipality may not grant or make any concession, franchise, right, or
grant for a term of more than twenty-five years. FEach concession, franchise, right,
or grant granted or made by the municipality must contain the condition that upon
its termination such of the property of the concessioner or grantee as is locahedpi.;l,
on, under, or over any public place shall pass to the municipality, either with or without
payment therefor; ang it may also contain the further condition that all the prop-
erty of the concessioner or grantee in any way used in connection with the business
it carries on in pursuancethereof shall pass to the municipality, 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, franchise, grant, or
right itself. In cases where payments are to be made by the municipality the
manner of determining the amount therefor shall be specified 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 otherwise, 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
possible from time to time by new inventions or methods.

8. The parties who are the grantees of, or have the use or usufruct of, any conces-
sion, franchise, right, or grant shall keep books of account and shall annually make
a report of all their financial 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. Fach concession, franchise, right, or grant 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 in not less than two papers published, one in the munic-
ipality in question and one in the city of Habana, stating that the terms 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 be accompanied by a certificate from the municipal treasurer that
the bidder has deposited in the municipal treasury cash, or bonds of the municipal-
ity, or of the city of Habana, or of the United States equal to the amount determined
by the municipal council and published in said notice; said valuation of the bonds
to be determined by the average market value of the bonds 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 estimated cost of the work authorized by such
grant, nor in any case less than $10,000. The municipal council may reject any or
all bids and republish for bids for such grant, but it may not accept any bid except
the one most advantageous to the municipality.

No concession, franchise, grant, or proprietory right shall he granted or made to
any councilman, officer, or employee of the municipality, or to any firm, partner-
ship, or association of which such councilman, official, or employee 18 8 member, or
to any corporation of which he is an officer or by which he is employed in any
capacity.

10. When any cash or bonds are deposited as set out in the preceding article they
ma{; 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 cash or bonds deposited shall be returned to the suc-
ceseful bidder on the certificate of the chief engineer, approved by the mayor, that
one-half of the work is completed in accordance with the terms stipulated; the other
half shall remain as a deposit until the chief engineer, the corporation council, and
the mayor ghall jointly certify that all the work has been fully completed in accord-
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 years after the grant is made, the bal-
ance of snch deposit remaining shall be forfeited to the municipality, and the treas-
urer shall place the same among its general funds.

11. Any sum stipulated to be paid to the municipality for any such concession,
franchise, grant, or right shall be paid in addition to the taxes imposed by the gen-
eral law of taxation; and no provision in such concession, franchise, grant, or right
shall limit the power of the State to im taxes, or to authorize the municﬁﬁz
to impose taxes on the grantees or on those who have the use or usufruct of su
concession. ,

MUNICIPAL CONTRACTS.

12, Eve? contract for public improvement or repairs shall be based on a detailed
estimate of the cost of such improvement or repairs. The municipality may not
make any contract except in the manner determined in this law: 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 supplying material for a period which may exceed one year,
except that under extraordinary circumstances the municipal council may authorize
a contract for a term not to exceed five years at the most.

14. All contracts, except those for services, must be based on specifications pre-
pared as hereinafter prescribed, and be let in the manner set out in this law.

15. No contract shall be entered into until after an appropriation has been made
therefor, nor in excess of the amount a}f)propriated: ﬁrom‘ded, however, That in
case of an extensive single improvement, for which it would be advantageous and
economical to enter into a single contract, the execution of which would extend over
more than one year, and the ﬁmyments of which could be met from the current reve-
nues of those years, or from the sale of municipal bonds, & continuous contract may be
entered into for the entire work, with the proviso, however, that the total contract
price shall not exceed a certain fixed sum, and that the cost of the work done in
each fiscal year shall not be in excess of the amount specified for that year.

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

(1) By a written contract signed by the contracting parties. Such agreements are
termed °*‘formal contracta’ in this law.

2) By written proposal and written acceptance.
3 vI;y oral agreement.

17. When the municipality authorizes any improvement or repairs, or purchases
any supplies, or engages any services other than those of a consulting professional
expert, the cost of which will amount to $1,000 or more, it shall proceed as follows:

Belt 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
newspaper; and in addition it may advertise in such other or foreign papers as 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 as the contract board.

1{. All advertisements for bids shall state where the conditions and specifications
may be seen and examined, the time and place for opening bids, and the nature of
the articles or services required. Said conditionsand specifications shall be prepared
by the head of the department or other branch of the administrative service under
w{loee 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 state that the articles to be contracted for shall be delivered in such quan-
tities and at such time and place as 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 place of residence of every bidder and his post-office address must
he given after his signature; that all prices must be written as well as expressed in
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figures; that bidders are invited to be presentat the opening of all bids; and whether
bids are to be made on the articles or services required in the s-ggre?.te or by clasees
or on each item separately. If the conditions and specifications call for bids in the
aggregate or by classes, they may thus join only such articles as are usuallﬁ kept for
sale by one dealer, or such services as are usually performed by one branch of trade.

II1. 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 ublicl{ opened, at noon or as soon thereafter as practicable
of the last day set for filing them, by the clerk of the contract board, who shall
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 supervigion the articles or
services bid for are to 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 to the contract board.

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

VI{. The successful bidder must thereupon enter into a formal contract with the
municipality in accordance with the terms of his bid and of the conditions and epeci-
fications under which it was made. Such formal contract shall be approved as 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 to the contractor and another to the head of the department or
other hranch of the administrative service under whose supervision the articles are
to be furnished or the services performed.

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

1. The powers therein given by Bection 111 and IV to the clerk of the contract
board shall be exercised by the employee designated for that purpose by the head of
the department or other branch of the administrative service under whose direction
the articles desired are to be delivered or the services are to be performed.

I1. An employee designated for that purpose by the appropriate head of the depart-
ment or of the branch of the administrative service ghall perform the duties of
said head as set out in Paragraphs IV and V; and said head shall have the duties
ang {;owers conferred upon the contract board and the mayor in Paragraphs VI
and VII. .

II1. Supplies may be procured and services en, 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 services and there is no time to advertise by newspapers or circulars.

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

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 previously informed himself con-
ceming Yre\'ailing 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 p ph 16, as may be to the best interests of the municipality, by the property
clerk of the appropriate department as prescribed in this law: Provided, however,
That any agreement thus made shall not extend for more than sixty days from the
date when 1t was made, unless the articles are to be brought from abroad.

20. When any contract is made in an¥ form, the municipal officer who makes it
shall inform the municipal treasurer of the amount payable thereunder, and the
name of the contractor, and to 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 to contract without the
intervention of another person.
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(2; Those who have been sentenced to imprisonment in & criminal case.
(3) Those who are bankrupt or are under legal suspension of payment, or whose
pmper’i‘Yil is attached.

(4) Those who are debtors to the state or to any province or ayuntamiento by
virtue of any judicial order or judgment.

(56) 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 class is made for the performance of any work or serv-
ice for the municipality 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 class is e 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 improve-
ment for which an appropriation has been made, it may authorize such work to be
done by the chief engineer: Provided, however, That if the estimated expense of said
improvement shall amount 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 give bond for the full performance thereof.

A bond may or may not be required in either of the following cases:
él{ 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 be com-
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 ; in all other cases by the municipal officers
authorized to make the contract.

26. When a bond is required from a contractor it shall not be less 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 will promptly make pay-
ments to all persons who supply him with labor or materials for the prosecution of
the work contracted for. Cash, certified checks, or bonds, as specified in paragraph
217, magalc)e accepted as a contractor’s bond subject to the above conditions.

27. h bid shall contain the full name of every person or corporation interested
in the same 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 into the contract if such bid i8 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
paragraph 9. A certified check on a reputable bank of Habana may be accepted as

guaranty.

If theybidder to whom the contract is awarded shall fail or neglect to enter into the
contract or to file any further security 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 payment of the cost of which a special assessment is
authorized by law, may be paid in installments, as the council may have previously
determined.

1f 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 reason 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 without complying 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
employeeof themunicipality, or withany firm, partnership, orassociation of which such
councilman, officer, or employee is a member, or with any corporation of which he
is an officer or by which heisemployed in any capacity. If any councilman, officer
or employee during the term for which he shal{) have been elected or appointe&
acquire an interest in any municipal contract, he shall forfeit his office.
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30. Any officer of the municipality who shall aid or assist a bidder in securing a -

contract to furnish labor, material, or su)iplies at a higher price or rate than that pro-

by any other bidder, except in making an award as prescribed in paragraphs
17, 18, and 19, or who shall favor one bidder over another by giving or withholdin,
information, or who ghall willfully mislead any bidder in regard to the character o
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 been actnally performed, or to the
receipt of a greater amount or different kinds of material or sugsllies than has been
a(étiua ly received, shall be deemed guilty of misfeasance and shall be removed from
office.

31. The municipality’s coEX of all contracts signed shall be kept by the secreta
of the contract board, whoshall keep an accurate and detailed register of them. This
register shall be open to the public inspection, and contracts so registered shall be
considered public contracts in all respects as contemplated by the notarial law.

32. Advertisements, specifications, contracts, and bonde for formal contracts shall
" be in the forms prescribed by the contract board, which forms shall be as nearly as
practicable the same as those prescribed for public works of the state.

33. In any case not provided for in this law the proceedings shall be similar to
those prescribed for public works of the state.

Notr.—The military governor deemed it best not to make any changes in the old
Spanish laws on thissubject 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.”]

ADVERTISEMENT, INSTRUCTIONS, SPECIFICATIONS, AND PROPOSAL
FOR SEWERAGE SYSTEM AND STREET PAVING, CITY OF HABANA,
CUBA.

Norice.
HaBana, March 21, 1901.
Owing to delay by city council in arranging for a loan, the date of opening pro-

posals for sewering and paving Habana is postponed 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.
ALriaNDprRO RopriGuez, Mayor.

ADVERTISEMENT,
OFFICE OF MAYOR, CITY OF HABANA.

HaBana, CuBa, February 28, 1901.
Sealed proposals for sewerage system and street paving, citv of Habana, will be
received at this office until 12 o’clock noon, April 3, 1901, and then publicly
opened.
Information furnished on application to Lieut. W. J. Barden, Corps of Engineers,
U. 8. A., chief engineer, city of Habana.
ALeJANDRO Ropricugz, Mayor.

SPECIFICATIONS.
GENERAL INSTRUCTIONS FOR BIDDERS AND GENERAL CONDITIONS.

1. Preference will be given to articles or materials of domestic production, condi-
tions of quality and price being equal, including in the price of foreign articles the
duty thereon.

2. Plans and maps of the localities imay be seen at the office of the chief engineer.
Bidders, all interested parties, or their authorized agents, are expected to visit the
place and to make their own estimates 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 these specifications will not be divided, but will
be embraced in one contract.

3. All bids must be made in triplicate, upon printed forms 1o be obtained at the
office of the chief engineer.

4. Theguaranty to the proposal will be five hundred thousand dollars $$500,0000u(3
0. 8. currency, in amount, to be deposited in U. 8. currency bonds of the Uni
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 pro ls. If bonds
are deposited their value will be determined by their average market value durin
the month preceding the proposal in the Stock Exchange of Havana, as determin
by the said city treasurer.

5. No proposal will be considered unless accompanied by a certificate of deposit
of five hundred thousand dollars ($500,000.00) from the city treasurer of Havana, as
a guanmtf' that if his bid for paving and sewering the city of Havana, under the pro-
poeals called for in this advertisement, be accepted within sixty days from date of the
opening of the propoeals 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 prices offered in his bid, and in accordance with the terms and conditions of these
specifications, and give security as required therein for the faithful and proper fulfill-
ment of such contract. And further, that in case he (the de 'torgnehall fail to
enter into such contract and give such security within the said fifteen 3 after said
notice of acceptance, the difference in money between the bid of said depositor for
the said work, and the amount for which the mayor of Havana may contract with
another &rty to furnish said labor and inaterials and to do said work, if the latter
amount in excess 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
security furnished, the mayor will notif({y the city treasurer of that fact, who will
tlf\erenpon rﬁ%umboto the unsuccessful bidders their deposits, subject to the provisions
ol ph 6 above.

7. All signatures to proposals and contracts should be written out in full, and each
sifnaxnre to contracts should be attested by at least one witness, and when practica-
ble, by a separate witness to each signature.

8. A pro by a person who affixes to his siﬁnature the word ‘‘president,’”’ ‘‘sec-
mm7, ? “‘agent,”’ or other designation without disclosing his principal, is the propo-
sl of the individual. That by a corporation should be signed with the name of the
corgorat.ion followed by the signature of the gresident, secretary, or other person
authorized to bind it in the matter, who should tile evidence of his authority to do so.
That by a firm should be signed with the firm name either by a member thereof or
by its nt, giving the names of all members of the firm. Anyone signing the
pro as the agent of another or others, must file with it evidence of his
authority to do eo.

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

10. All prices must be in United States currency and must be written as well as
‘expreased In figures.

11. One copy each of the advertisement, the instructions for bidders, 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
compriging a of it.

12. Pro must be prepared without assistance from anz person employed in
orthelonging to the United States military government of the island of Cuba, or
emplo under this office.

13. Ko 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 spaces 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 cause their rejection.

15. Alterations by erasure or interlineation must be explained or noted in the pro-
posal over the gignature of the bidder.

16. If the bidder wishes to withdraw his proposal he may do so before the time
fixed for the opening, without prejudice to himself, by communicating his purpose
in writing to the mayor 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 supposing 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 propoeals, accompanied by the certificate of deposit called for in paragraph
5, must be placed in a sealed envelope, marked ‘‘ Proposals for Sewage System and
Street Paving for the City of Havana, to be opened Xpril 3, 1901,” and enclosed in
another sealed envelope addressed to the Mayor, city of Havana, Havana, Cuba, but
otherwise unmarked. It is suggested that the inner envelope be sealed with sealing
WAX.

20. At the date and hourset the proposals will be opened by the mayorin 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 secretary. 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 opening the pro 8. The record of the action of the council
with all the papers of the case will then immediately be forwarded by the mayor,
with his recommendations, to the military governor, who will take final action on
the award. 8hould 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 ofp acceptance for
operation; make the requisite excavations for building the sewers and their aprer—
taining structures and connections; shall do all ditching, diking, pumping, bailing
and draining, all sheeting and shoring; shall make all provisions necessary to main-
tain and protect buildings, fences, trees, gas pipes, water pipes, water courses, con-
duits, culverts, sewers, rallways, electric lines, and other structures, and shall repair
all damaﬁes 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 safe condition so long as may be neces-
sary, and then shall remove such temporary expedientsand restore such ways to their
proper conditions; shall provide watchmen, red lights, fences, and all other precau-
tionary measures necessary to the protection of persons and property; shall provide
all centers, 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 e(}uip all buildings and machinery, shall do all grading, prepare all founda-
tions, lay all paving and curbing; shall furnish all materialsand 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 buildings 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 pi;{;es 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 afpproved, the contractor will deposit
with the treasurer of theisland of Cuba the sum of two hundred and fifty thousand dol-
lars ($250,000.00) U. 8. currency, as reimbursement to the island of Cuba for expense
incurred in connection with the contract for sewering and paving the city of Havana.
The treasurer of the island will furnish a proper recelpt, therefor, and will notify the
{or of the city to that effect. The mayor will then notify the city treasurer, who
h{nake no payment under the contract until such notification has been received

im.

22. The 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 mithon dollars

ma
wil
b
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?l,OO0,000.00) U. 8. currency, guaranteeing that the contract will be faithfully per-
ormed; 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 pa.mgaph 21, and be responsible for all damagee to persons or
pmpert{I resulting from the works.

24. The security called for in paragraph 23 shall be a deposit of U.S. currency,
bonds of the United States, or bonds of the Ci(tfy of Havana, or of all of these, to the
amount of one million dollars ($1,000,000.00) U. 8. currency, made by the contractor
with the city treasurer, who shall issue a receipt therefor. If bonds are deposited
their value shall be computed as described in ﬁagra h 4. When the said con-
tractor shall have in all rm(rlecm 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 ?eciﬁmtions, according to the true intent and meaning of
said contract, and as well during any period of extension of said contract which may
be duly granted him, as during the orig';n&l term of the same, 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 said deposit shall be returned to him by
the city treasurer with any accrued interest which may have been collected by the
city, otherwise to be forfeited to the city of Havana. It shall be the duty of 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 form adopted and in use by the U. 8. military govern-
ment of the island of Cuba, blank forms of which can be inspected at this office and
will be furnished, if desired, to parties proposing to putin bids. Parties making bids
are to be understood as accepting the terms and conditions contained in such form of
contract. The contract will be signed -by the mayor for and in behalf of the city of
E%aéna.g:, and will be subject to the approval of the military governor of the island
o .

26. Payments will be made monthly by the treasurer of the city of Havana on esti-
mates made by the chief engineer, reserving 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 term of five years from the date of acceptance, as provided for in para-
g!:ph 27, with the exception stated in I?m'agmsph 21. This retained fund, in cash, or

nds 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 said
city, acting as 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 such
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 interest at the rate

of four (4) per cent per annum, will be paid to the contractor or contractors on the
certificate of the said 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 sections as named in the proposal. 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 turn notify the city treasurer. The term
of five years for keeping the works in repair will begin for each part on the date of
acceptance, a8 above provided for.

28. A copy of this advertisement, ifications, instructions, and form of proposal
will be attached to the contract and form 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.

. 3L The contractor will not be allowed to take advantage of any error or omission
in theee specifications, as full instructions will always be given should such error or
omission 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 excess or deficiency, absolute or relative, in the same. Bidders are
expected to examine the drawings, and are invited to make the estimate of quauntities

for themselves.

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

34. 8hould the time for the completion of the contract be extended, all expenses
for inspection and superintendence during the period of extension, the same to be
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determined by the chief engineer of the city of Havana, shall be deducted from pay-
ments due or to become due to the contractor: Provided, however, 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 con there shall be no
deduction for the expenses for ins'Fection and superintendence for such additional
time 80 allowed: Provided further, That nothinf in these specifications shall affect
the power of the party of the first part to annul the contract, as provided for in the
f(;nélu (l))i contract adopted and in use by the U. S. military government of the island
o .

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

38. The contractor will be required to commence the work within thirty (30) days
after receiving notice of approval of contract, and must comglete 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 sach force as the chief engineer may, from time to time during the progrem of
the work, determine. Should the rate of progrees made be unsatisfactory, of which
the chief engineer shall be the judge, the contractor will be required to satisfactorily
increase his force without delay; and in case of his failure to do this, the right is
reserved to take the work out of his hands and to complete the same by hired labor
and purchase in open market, deducting the excess 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
emgloi' any labor available within the island.

37. Inspectors shall be appointed by the chief engineer of the city of Havana, sub-
ject to the orders of superior executive authority, who shall have access to all parts
of the work at all times, and whose duty it shall be to point out to the contractor
any neglect or dis 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 concerning the execution of the work in accordance
with the specifications, and upon the quality or quantity thereof, the decision of the
chief e;x)lgfineer shalll?e ﬁ}r]lalil ) by th b

38. ective work, whether passed upon or not by the inspector, must be imme-
diately taken down upon notice of conggmnation by the chief engineer, and sach
work must be rebuilt. Defective material will be condemned by the chief engineer,
and when 8o condemned must be removed from the line of work and dis 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 given to such foreman or other representative will be con-
sidered as given to the contractor.

40. Any incompetent, insubordinate, disorderly, or objectionable employee of the
contractor shall be discharged, if required by the chief engineer, and shall not again
be employed in the work without his permission.

41.-Work on Sundays, legal holidays, or at night will be carried on whenever so
ordered in writing bﬁ' the chief engineer of the city, or whenever he gives a written
permit therefor, with the visto bueno of the mayor.

42. Any assistance or material required by the representative of the chief engineer
in giving lines and grades and in making any necessary 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 of renewing them shall be a charge against the
contractor.

43. Whenever the words ‘‘engineer’’ or *‘chief engineer’’ are used in theee 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 upon the work under his contract in United States currency, and wil, from time
to time, and as often as may be required by the chief engineer, furnish satisfactory
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evidence that all persons who have done work or furnished materials have peen paid
as herein required; and if such evidence is not furnished, such sum or sums as may
be necessary for each payment may be retained from any money due or to become
due the contractor, in addition to the retained percen from such monthly pay-
ments provided for herein, until such claims shall be fully justified.

45. The contractor must be prepared to do any extra work that may be ordered
in writing by the chief engineer, and for this he will be paid at the contract rates
for work of a similar character, or, if the extra work should be of a class for which
no rate is fixed by the contract, the actual reasonable 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
same js ordered in writing by the chief engineer, and unless the claim for the same,
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 concerning extra work, embodied in the
élt:.g&da.rd form of contract in use by the U. 8. military government of the island of

46. Any modification of the plans or specifications, or of the prescribed lines,
grad itions, methods, or materials of construction, which, in the judgment of
the chief engineer, may be considered expedient, shall be made by the contractor,
and a;xg changes in 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
rame rate for deductions for any decrease in any such quantities. No consequential
loes of profit to the contractor for work not executed will be allowed.

47. The surveys, mags, 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 shall rule.

48. The contractor shall restore any street, sidewalk, or cross walk, or any other
surface which may be disturbed in the prosecution of the work, to as good condition
as it was at the time of the commencement of the work, and if such restoration ia
not made within a reasonable time after the completion of the work, the chief

. engineer will give notice in writing that such 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 errors or omissions in
the plans and specifications, when such corrections are necessary to the proper ful-
fillment of the intentions of the plans and specifications, and the contractor shall
conform to the same without extra charge.

50. On five days’ notice the work under this contract may, without cost or claims
aﬁinet the city of Habana, be suspended for want of funds, epidemics of disease, or
other necessary cause; provided that work shall not be stop on account of
epidemics, except upon order of the governor of the island. The work must be
left in such eanitary condition as the chief engineer may order. When the chief
engineer shall order the work resumed, the contractor wiﬂ 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 owners for all physical
injury which may be caused by the execution of the sewer works through negligence,
careleseness, 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, 1888.

54. The contractor will be required to repave all cuts in the street pavements laid
by him which are made by progor authority during and after the completion of all
work under this contract and during the period embraced in the guarantee, and
shall be paid therefor at the prices originally paid for the same work under the con-
tract, except for brick Yavement, for which the price per square meter shall be $1

than &at originally paid. The guarantee for such repaving shall expire at the
same time as that for the original paving on the street in which said repaving is done.
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SpeciaL CoNDITIONS.
SEWERAGE SYBTEM.
1. Description of work to be done.—The work to be done under this contract com-

prises the furnishing of all labor and materials necessary for the construction of a
sewerage and drainage system for the city of Habana, according to the plans and

specifications. .
The work will be divided as follows:
East side marginal systen.

8ectioN 1. Approximately bounded by the harbor, Zulueta, and Empedrado streets.
. | Meters,
8-inch sewer 24inchdrain ...l 689
10-inch sewer | 28-ineh dratn L2000 1TIIIT T 9
12-inch sewer 86 | 32inchdrain ...l 506
48-inch sewer 97 . 3-inchdrmaln ...l 360
54-inch sewer C86inehdrain ...l 73
18-inch drain | 88-inchdrafn....... ..o, ke

20-inch drain DI em

SecrioN 2. Approximately bounded by Monserrate, Amargura, Cuba, and Empe-
drado streets.

Meters,

8-inch sewer 2-inchdrain......oooiiiiiiiiils 219
10-inch sewer .. 2dnchdmin ... 667
12-inch sewer... 2-inchdrain ...l 97
18-inch sewer S0inchdmin . ...l 792
20-inch sewer 36dnchdmin..........ii s 165
24-inch sewer 40inchdrain ...l 166
12-inch drain 44-inchdrain.......... ...l 162
18-inch drain S0-inchdrain..........ooooiiiiiiiiiiiiiiaas 158

Meters. Meters.
Sinchsewer............coiiiviiiiiiinianns 3,944 | 18inchdrain..........ool siiiiiiiin .~ 206
10nch sewer... .....cociviienniiranainanan 370 | 20-inch drain b12
12-inchsewer.. .. ... ......... ... 291 24-inch drain 216
16inchgewer. ... .. ... ...l 443 | 26-inch drain 271
12dnchdmmin.. ... ...l 372 | 28-inch drain 9%

16-inchdrain ...l 317

SEcTION 4. Approximately bounded by Sol, Someruelos, Merced, and Damas streets.
Meters. Meters.

8-inch sewer. eoee. 3,642 | 20-inch drain 120
10-inch sewer. 436 | 24-inch drain . 240
12-inch sewer. 96 : 26-inch drain . 0
16-inch sewer. 345 ! 30-inch drain . 356
12-inch drain . 565 1 86-inch drain . 215
16-inch drain . 2956 | 38inch drain . 526
18inchdrain ... ...l 270 | 42-inch drain »

Section 5. Approximately bounded by the harbor, Acosta, Damas, Merced, and
Egido streets.

Meters Meters.
8inchsewer............ccoiiiiiiiiiiinans 4,770 | 18inchdrain.......... Cvisisesenessarenaan 280
10-inchsewer...........ccooiiiiiiiiiiiaan 20-dnehdrain........ ... ...l 510
12-inchsewer..........occivieriiiinniiiiins 70 | 24-inchdmin......... ... e . 22
18inchsewer.. .. .......coiiviiiaiiiiinns 530 | 28-inchdraln......... ... ..oiiiiiiiel. 285
20-inch sewer. ... ... ...oveiiiiiiiiiiin. 565 | 2-dnchdrain.. ... . il 336
124nchdrain .. ... ... .iiiiiialiials 220 | 42-inchdrafn ..ol 300
15-Iinch drain.......... N, 400 | 44inchdralm.eeeerennnann i, 60

SecrioN 6. Approximately bounded by the harbor, Acosta, Cuba, Sol, Aguacate,
and Amargura streets.

Meters Meters,
8incheewer...........ccceunn feeracaaaan 4,845 | 2A-inchdrain.....ococevireniciincnnnens. .. 18
10-nCh BEWeT. ... covtiiiiiiiieiii e 380 | 26-inch drain ... . 9%
12-InCh BEWeY. ..ot ieiiiiieiiiiininnian 450 } 28-inch drain ... 9%
16dnchsewer.......oooiiireiiiiiiiiianan 420 | 3¢-inch drain ... 110
28-inch BeWer......coovveiviiiiiiiiiiiiies 135 | 84-inch drain... 885
32dnch Bewer.......ccoeinveeiniiiiiniennns 825 | 86-inch drain 170
3M-Inchsewer.........cocevvemniniiiaaa., . 45 | 88inch drain 156
12-inchdrain .. ...oooiiiiniannniin caiol, . 80 [ 40inchdrain......coioiimiiiiiiiiiiiiiian. .. 166
16dnchdrain ... .coiiiiiiniiiiii e 885 | 42-Inch drain . 106
18inch draim.....ocoveiiinmiiiiiiionnnnnnns 210 | 66-inch draili cererierienrvenrrrenrersvrenees 56
2-inch dral . veseeerenaesccssoncraasanecnns 106
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8gcrioN 7. Approximately bounded by the harbor, Amargura, Cuba, and Empe-

drado streets,
Meters. Meters.
8-inch sewer 100
12-inch sewer 0
88-inchmewer.... .. ............... 80
40-inch sewer, - 535 | 86-inch drain . K]
44-inchpewer...................... 68 | 50-inch drain . 30
46-inch sewer 127 | 568-inch drain . 115
12-inch drain 60 | 58-inch drain . 160
inchdrain .. ... .. il 90 | 62-inch drain . 180
18inchdrain.. ... ... ... ... 260 | 64-inch draln............. e 365
2-inchdrain . .. ... ... ..., 185 | 66-inch drain, and modified section ........ 45
A4nchdrain ...ooeeeiinciiiiiiii i 825
North side marginal system.

SectionN 1. Approximately bounded by the sea, Zulueta, Neptuno, Prado, Dragones,

and Industria streets.

8-inch sewer
10-inch sewer. .
12-inch sewer ..
15-inch sewer. .
8-inch sewer ..
84-inch sewer ...
114-inch sewer ..
12-inch drain ..
15inch drain ..
18-inch drain . ..
20-inch drain

SEcrioN 2.
streets.

8inch sewer
10-inch sewer...
12-inch sewer...
15-inch sewer...
82-inch sewer ...
12-inch drain ...
16-inch drain ...
18-inch drain ...
20-inch drain ...
24-inch drain ...
2-inch drain ...
28-inch drain

24-fuch drain
26-inchdmaln ...........
28-Inch drain...........
32-inch drain
88inch drain
40-inch drain
50-inch drain
64-inch drain
56-inch drain
60-inch drain

82-inch drain
34-inch drain
36-inch drain
88-inch drain
44-Inch drain
46-inch drain
60-inch drain
56-inch drain
62-inch drain
66-inch drain
68-inch drain
78-inch drain

8ecrioN 3. Approximately bounded by the sea, San Nicolas, Salud, Lealtad, and

Perseverancia streets.

8inch sewer
10-inch sewer. ..
12-inch sewer...
80-inch sewer...
82-inch sewer.
16-inch drain.
18inch drain.
20-inch drain

Becrion 4. Approximately bounded by
Belascoain streets.

Binch dewer.... ......civcieirnveninsnnnnnn
10-inch sewer...

12-inch sewer...

15inch sewer.
80-inch sewer.
12-inch drain.
16-inch drain.
18-inch drain.
20-inch drain.
4-inch drain

24-inch drain
26-inch drain
80-inch drain
82-inch drain
40-inch drain
42-inch drain
50-inch drain
62-inch drain

26-inch drain
28-inch drain
80-inch drain
34-inch drain...
86-inch drain.
40-inch drain.
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ft

Meters.
8-inch sewer............. 6, 400
10-inch sewer. 1,2i6
12-inch sewer. 110
15-inch sewer. 300
18-inch sewer. 130
78inch sewer. 340
12-inch drain. 75
16-inch drain. 525
18-inch drain. 596
20-inch drain. 430
ZA-inch drain.............. ...l 165

SEcTION 6.

GOVERNOR OF CUBA.

Secrion 6. Approximately bounded by the sea, Belascoain, Reina, and Soledad
reets.

Meters.

26-inch drain.
80-inch drain.
82-inch drain.
34-ingh drain.
86-inch drain.
42-inch drain.
44-inch drain.
bd-inch drain.
58-inch drain.
60-inch drain.

be

seEBiEatay

8incheewer...........ciiiiiiiinininnnnnns 5,486 | 15-Inch drain . 560
10-inch sewer....... 1,185 | 18-inch drmain . 876
12-inch sewer ... 170 | 20-inch drain . 340
15-inch sewer... 700 { 24-inch drain . 380
18-inch sewer........... 265 | 26-inch drain . 826
20-inch sewer........... 85 | 28-inch drain . 345
56-inch sewer......... 380 | 30-inch drain . 360
58-inchsewer........... 340 | 82-inch drain . 160
70-inch sewer tunuel ......... 700 | 36-inch drain . 20
74-inchsewer..............c..ooooa.. 330 | 42-inch drain . 266
12<inchdrafn...............ooiiiiL. 3956 | 48-inch drain . 116

South side high level system. -

Skcriox 1. Approximately bounded by
and Angeles streets.

Sinchsewer............oooiiiiiiiiiaae, 5,295

T 10-inchsewer..........oioiiiiiiiiiiiiiaians 80
12-inchsewer.........o.oooiiiiiiiiiiinnann, 80
18inchsewer...........o.cooiiiiiiiiia... 255
20-inchsewer........ ... il 80
24-inchsewer.....................ooiaal 100

Reina, Escobar, Valla, Manrique, Sitios,

16inchdraln ...,
18-inch drain ...
20-inch drain ...
26-inch drain ...
26-inch drain ...
28-inch drain

SecrioN 2. Approximately bounded by Reina, Santa Rosalia, Benjumeda, and

Eacobar streets.
Meters.
8inchsewer.........cooviiiiiemncananenns 4,075
10-inchsewer............. ..o i 390
Gi-incheewer...............cciiiiii 590
12-inchdrmaln.. .. ... ...l 130
16-inchdrafn..............cooooll, 145
SectioN 3. Approximately bounded by
Santa Rosalia streets.
Meters.
8-inch sewer....... eesevesteitetitantanaeas 4,050
10dnchsewer..............ccoiiiiiiiiant, 830
16-lnch sewer...............coooviiiiiiiaan, 310
20-inchsewer..... ... ... .. ....oiiiiiaall 275
24-inchsewer...........cooiiiiiniiaiiinnnn. 80
64-inchsewer.........coooiiiiiiiiiiiiian. 256
66-inchsewer.... ...........coiciiiiiiia.. 310
70-inch sewer tunnel ....................... 365
70-inchBewer......cccouvneiiiniiiiiiinnaanns 895
74-inchsewer...........coviiniiiiiiiii s 436
12-inch drain .....cccvvevneinnns. rmraeeeen 820

Meters,
18inchdrain . ......oooiiiiiiiiiiiiiiiins 25
20dnchdrain ...l 270
2-nehdrain......... .l 310
26inchdraln ... ... ..ol 865
28inchdrain................ L Ll 190

Reina, Infanta, Aramburu, Penalver, and

Meters.
15inchdrain.............etes Cervereeiiaean 815
18inchdraln..........oooiiiiit 400
20-inch drain ... 7%
24-inch drain ... 90
28-inch drain. .. 00
30-inchdrain ...l 160
32dnchdrain........ ...l 260
$-inchdradn ...l 250
2inchdmin......................lL 80
44-inch drain................, Ceeereeeiaaas

North Matadero system.

SEcTIoN 1. Approximately bounded by
Someruelos streets.

8inch sewer...... P ceaesieamnrsnraann 4,510
10inchsewer. ... ...c.iiiiiiiiiiiciiaena 245
12-inchsewer...........c.ciiiiiiiiiiirannns 170
20-fnch sewWer. ..........co.civviiiciannnnens 146
U-dnchsewer..........c.cooviiiiiiiininnan. 105
26-inch sewer. . .........ccovivviiiiaannnnans 346
12dnchdrain ... .ocviiuimieiiiiiiniiaas 420

15inchdrain.....ccvceiiininenecnanranaes

the harbor, Revillagigedo, Corrales, and

Meters.
18inchdmin........coovveveviinenviinnne. 826
20inchdrain ... ... ... iiiiiiiiin, 206
A-dnchdraln.........oooiiiiiiiiiiiiiinn, 520
Binchdrain...........o.oooiall. 150
30dnehdraln .. ... 400
50-inchdraln...oooiveeniiiiiiiiiniiianao. 106
6Z-inchdrain,.......coieevernemcneninnanean 76
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8ecrioN 2. Approximately bounded by the harbor, Anton Recio, Sitios, Monte, and
Revillagigedo streets.

Meters.

8Inch sewer............ i eeeiateicanaeaan 5,416 | 28-inchdrain............ccoeiiiiiiil
10-inch sewer.. ... 136 | 32-inch drain... ..
12-lnch sewer. . 2856 | 86-inch drain...
156-inch sewer. . 290 | 88-inch drain...
A-inch sewer.. 130 | 40-inch drain...
26-inch sewer.. 880 | 50-inch drain...
12-inch drain .. 80 | 58-inch drain ...
16-inch drain .. 410 | 72-inch drain...
18-inch drain .. 130 | 80-inch drain ...
20-inch drain .. ... 885 | 82inchdrain... e
224-Inch Arain «..oiveeiiieciiinciiiieian 546 | 84fnchdrain...........co.coiiiiiiiiiais

Secrion 3. Approximately bounded by Matadero Creek, Belascoain, Carmen, Man-
rique, and Anton Recio streeta.

8-inch sewer 20inch @rain..... .. .. ... . il
10-inch sewer 24-inch drain ...
12-inch sewer 26-inch drain...
26-inch sewer 28-inch drain . ..
28-inch sewer 82inch drain...
30-inch sewer 38-inch drain...
84-inch sewer 40-inch drain ...
12-inch drain 42-inch drain ... .o
15-Inch drain 60-inch drain.............. ool
18-inch drain

Matadero drainage system.

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

Meters
Ainchdrain ...l 68dnchdrain.. ... .. ... .. .ooooiiiiiia 80
82-inch drain 70-inch drain 180
34¢inch drain 82-inch drain . . 175
42-inch drain 84inchdrain................ ...l .. 130
46-inch drain _ 140-inchdrain . ..ol . 90
48inch drain . 16by10inchdrain.. ... ... ...l 270
80-inch drain .. ... 245 | 18byinchdmain. .. ... ... ... ..illil 340
S8inchdmmin ... .cocoiiiiiiiiiiiiia 20by9inchdrain...........oooiiill 825
South Matadero system.

Section 1. Approximately bounded by Matadero Creek, the harbor, Agua Dulce
Creek, Carrillo, Clavel, and Fernandina streets.

Meters.

.. 4,610 | 15-inch sewer...
580 | 32-inch sewer. ..
395 | 36-inch sewer...

12-inch sewer. -

8ecrioN 2. Approximately bounded by the harbor, Agua Dul.ce Creek, San Benigno,
Enamorado, and Santa Felicia streets.

Sinchsewer . ..........ccooviiiiiiinaan. . 20-inch sewer
10-inch sewer . 24-inch sewer
15-inch sewer . .. 26-inch sewer
18InCh BEWer -« v i

Jesus del Monte system.
S8outh of 8an Benigno, Enamorado, and Santa Felicia streets.

24-inch sewer
26-inch sewer
34-inch sewer
88-inch sewer

Cerro system.

SectioN 1. Approximately bounded by Cerro, Fernandina, Clavel, and Carrillo
streeta.

Meters, Meters,
Sinch PeWer.......cccecinneraenininannnna. 8,816 | b2-inchBewer.......c.covaiiaeinnineininnnn 299
50-inch sewWer.........coccencranrenaiiian., 899
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8ecrioN 2. Approximately boanded by Matadero Creek, Fernandina, Cerro, and
Saravia streets.
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Meters. Meters.

Sinchsewer........... ...l 5,965 -inchsewer ... . ....iiicciiiiiiaio.. 506

104nch BEWer. ..o 2% St-inchmewer ... ... iiiiiiiieeiea.. 20
28-inchsewer .. ...... ..ol T @-inchsewer.. .. ... .. ............i.o..o. 105

SectioN 3. Approximately bounded by Carmen, Falgueras, Tulipan, Cerro, and
Saravia streets. .

Meters Meters.

8-inch sewer. 4,435  15inch sewer. 535
10 inch sewer. 2R 1&-inch sewer. . . ... ..iiiciciieiiiaaiaaa.. 585
12-inchsewer.. ... . .. ...l O

Sectiox 4. Approximately bonnded by Canmen, Falgueras, Tulipan, Santo Tomas,
and Paniagua streets.

Metera Meters,
Sdinchsewer... .................oiiiail.. 4.040 12-inchsewer.................cooiiiiiiiol. 260
10-inch sewer. ... .......cioiiiiiiiiaiiaat 240 15inchsewer....... ... .........olll. 216

SecTioN 5. Between Paniagua and Santo Tomas streets and the Western Railroad.

Meters. Meters.
8inchsewer .. .......oocoiiiiiininenin. 1,695 1hinchsewer ..............coceiiiioiiaa.. 560
10-dnch sewer. ... . coviiiniinienaaaao.. 7% 18inchsewer_.... ... ...l 730
12-inchsewer.. ... ..o iivoeiiioiio, 75 20-inchsewer............o.iciiiiiiiiiiiia.. 110
YVedado syxtem.
Section 1. South of Linea and 11th streets.

Meters. | Meters
8nch SOWer. .. ......oovivvcienneaan 5,000 , 26-iNCh REWeT........cooviemmeeaniannnannan 475
10-inch sewer_............... ... ..., 2,000 | 28-inch sewer. ... ... ..o iiiiiimiicniaanans 860
12-inch sewer. ... ... ... ... ..ol 1,000 | 44-inch sewer... ... .......iiiiiiiiiiian.. 630
15-inch sewer_ ... ... ..... ..o 500 | 54-inch sewer. ... ... .....iiiiiiiiiiil 350
18-inch BeWer................coiiiiiiii. 250 | 56-inch sewer. ... .......c..ciiiiiiieniiennen 530

20-inch sewer............. ... . ... ...l 250

SecrioN 2. North of Linea and 11th streets.

&inch sewer
10-inch sewer
12-inch rewer
15inch sewer
18-inch sewer

20-inch sewer
26-inch sewer
28-inch sewer
32-inch sewer
36-inch sewer

Manholes: 1st class, 23; 2d class, 712; 3d class, 159; 4th class, 531; 5th class, 245; 6th class, 10. Receiv-
ing inlets, number 1, 1,400; number 2, 1,000; ventilators, 50,000 meters; outfalls, 24; house connections
for sewers, vitrified pipe, 130,500 meters: house connections for sewers, cast-iron pipe, 50,000 meters;
house connections for draing, 6,100 meters; inlet connections for draing, 12,000 meters; valves, three
36-Inch valves, two 20-Inch valves. Force mains: 36-inch force main, 451 meters; 20-inch force main,
310 meters. Infanta siphon; concha siphon; matadero siphon; south side pumping station; Vedado
pumping station; Vedado sublift, cor. 5th and B sts.; Vedado sublift, cor. 7th and 16th sts.: sand
catcher and settlingibnslns; temporary pumping station and outfall at La Punta; siphon across
Havana harbor, El Morro pumping station, outfall sewer, 7-foot diameter tunnel, 400 meters; 7-foot
diameter sewer, 650 meters. Qutfall well; offshore outfall.

As abasis for comparing bids, the following amounts of extra work will be assumed: Earth excava-
tion, 20,000 cubic meters; rock excavation, 8,000 cubic meters; rubblestone masonry, 10,000 cubic
meters; second-class concrete masonry, 10,000 cubic meters; extra haul, 20,000 cubic meters, one
kilometer; old sewer deposits, 20,000 cubic meters; extra haul material from old sewers, 20,000 cubic
meters, one kilometer; foundation timber, 600,000 ft. B. M; ﬁlles, 20,000 meters; sheathing left in
trench, 100,000 ft. B. M; sheet piling left in place, 50,000 ft. B. M.

2. Ercavation.—All excavation shall be by open cut from the surface, except when
tunnelling is shown on the plans, or is specially permitted by the chief engineer.
The trench shall be excavated along the line designated by the chief engineer, and
to the depth necessary for laying the sewer or drain at the grade given by him. In
the case of pipe sewers or drains, it shall be one foot wider at the bottom than the

. outside diameter of the pipe, and for brick or concrete sewers or drains, as wide as
the greatest 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 engineer. Whenever the material is of such a nature as to allow i
the bottom of the excavation up to the greatest horizontal diameter of the pro
construction shall he made with a templete so as to conform to the exact shape of the
proposed construction. For pipe drains, the bottom of the trench under each bell
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shall be hollowed out 80 as toallow the body of the pipe to have a bearing throughout
on the trench bottom and permit of making the joint. In case a trenchieex(‘avabed
at any place, exceptiniat joints, below the proper grade, it shall be refilled to grade
with sand or loam, thoroughly rammed, without extra compensation, unless the
extra excavation is ordered %)y the chief engineer. 1f the character of the ground
met with is such that the external form of the construction can not be preserved, the
excavation will be made to conform as nearly as possible to the external form of con-
struction, and the space for a width equal to the greatest diameter of the construction
between the bottom of the construction and the excavation must be filled with con-
crete in the case of a sewer, and with well-rammed sand or loam in the case of a
drain, unless otherwise ordered by the chief engineer, and without extra compensa-
tion. Rock shall be excavated to conform as nearly as poseible to the outlines of the
proposed construction, and the space between the excavation and the bottom of the
construction shall be filled as above. All excavation shall be completed at least 10
meters in advance of the sewer work.

The uncontaminated material excavated shall be laid compactly on the side of the
trench, except where excavating machinery is used, and kept trimmed up so as
to be of as little inconvenience as possible to the traveling public and the adjoining
tenants. Where the street is paved, the paving shall be kept separate from the
other material excavated.

All surplus material shall be removed from the trench and streets as fast as
back fill is complete and must not be left on the side of the trenches. All such sur-
plus material will be the property of the city of Havana and shall be conveyed by
the contractor, without cost to the city, to such a place, not distant on the shortest
Sracticable route more than one kilometer from the work, as the chief engineer may

esignate. For hauls greater than one kilometer extra payment will be made as
provided for herein.

Where the trenches do not furnish sufficient material of proper quality for back
filling the deficiency must be supplied by the contractor at his own expense.

No blasting shall{;e done, except with the written permission 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 be done within
forty feet of a finished sewer, and the end of the sewer must be covered or stopped
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
explosive stored at any one point at any one time must not exceed the amount spec-
ified for that point b{ the chief engineer. It is understood that the contractor is in
al] cases responsible for any damages caused by blasting or explosives.

Whenever it is neceseary to intercept, work near, or in any way interfere with any
public or house sewer, drain, gas or water pipe, catch-basin, culvert, or other similar
structure, the contractor shall maintain the same in working order; and shall repair
and make good any damage done to or by any of them during the progrees of the
work.

The sides of the excavation shall, whenever it may be necessary, be supported with
suitable sheathing and shoring, and no allowance will be made therefor unless same is
leftin by written order of the chief engineer. When left in the trench, by order, the
sheathing shall be cut off at a point not less than one foot below the surface. The
contractor shall, at his own expense, shore up and otherwise protect all buildings or
foundations or other structures which might be endangered by the work.

There will be two classes of excavation, earth and rock. Only such ledge rock as,
in the opinion of the chief engineer, requires blasting for its removal, or bowlders of
4 cubic meter or more in volume which are removed from the trench will be esti-
mated as rock excavation. All other excavation will be classed as earth excavation.
Extra excavation only, either earth or rock, will be paid for. Only such excava-
tion as is made necessary by change of plansand is in excese of that previously shown
will be considered extra. 2I‘he decigion of the chief engineer as to the classification
of excavation and as to the amount of extra excavation shall be final.

In all cases the sidewalks and street railways must be left unobstructed, and
wherever practicable a roadway along the side of the strect in which work is bei
mrﬁeglbl()n shall be maintained. X?l fire hydrants shall be left uncovered an
accessible.

In no case shall any obstruction be placed in a cross street at a greater distance
than fifteen meters from the nearest corner, and a roadway must be maintained two
and three-tenths meters in width on such crossstreets. Suitable bridges ghall be
provided over excavations for traffic at such cross streets and at such other places as
may be ordered by the chief engineer. The contractor will not be allowed to obstruct
adjacent blocks 1n parallel streets, nor to occupy more than one hundred linear
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meters in the street in which work is being done, unless by written permission of the
chief engineer. The contractor must provide for the safety of the public and provide
all fences, supports for street railway and railroad tracks, red lights, watchmen, or
other facilities as 1nay be necessary, to the satisfaction of the chief engineer.

The contractor is to do all pumping and bailing, and to build all drains and tem-
porary pipe or hose lines required to take care of all house drainage, sewage, see
or storm water on the line of the work, and must not allow any water to stand or
run on new work until the cement mortar is so completely set as to be safe from
injury. No stagnant water shall be allowed at any time to remain in any trench or
excavation. All sewage is to be conveyed in pipe or hose 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
storm water to other sewers, 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 use. °*

Until the work under the sewer contract has been completed the sewage of the
city must be cared for by the contractor at his own expense, 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 a.ndy from house con-
nections, as directed by the chief engineer, must be conveyed through the new
sewers to the punta, and there disposed of as provided forin 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. Inlike
manner the south side pumping station and the Vedado pumping 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.

\Vr;)ere water or gas pipes or electrical conduits must have their location changed
on account of the sewer and its appurtenances, the contractor shall bear all expenses
attending such changes. This inciudee all the work necessary to make such changes
and to restore the street to its previous condition. When public lamps interfere
with the location of receiving inlets they will be removed by the city. All gas and
water pipes exposed by the work must be supported imme&gatelv prior to the refill-
ing by suitable plank or scantling in such a manner as to prevent breakage or settling.

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 main-
tained in good condition until the new is laid.

Deposits in old sewers, house drains, 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 disposal may direct,
or to such other place as the chief engineer may direct. .

Such portions of the old sewers as the chief engineer may designate shall be
cleaned, and the deposits disposed of as above, and the space filled with good clean
sand or loam of a quality satisfactory to the chief engineer.

3. Tunnels.—Tunnels shall be built according to the plans. The allowable amount
of excavation outside of the lines of the tunnel shall be fixed by the chief engineer,
and all such excavations ghall be filled with concrete masonry of the second class,
unless otherwise ordered by the chief engineer. Should it appear at any time that
the filling has not been properly made, the contractor shall be required, without
charge, to make such openings through the tunnel as may he necessary, and com-
pllete y fill all vacant spaces by pumping in a grout composed of mortar of the second
class.

MATERIALS.

4. Bricks, common.—Bricks must he of the best quality for the purpose for which they
are intended, uniform in quality, sound and burned hard entirely through, free from
lime and cracks, whole, with true surfaces, and edges full and square, and of stand-
ard dimensions. After being thoroughly dried and immersed in water for 24 hours,
they shall not absorb more than ten (10) per cent by weight of water. All bats
and defective bricks will be rejected. They must have a crushing strength of not
less than 4,500 lbse. per square inch. Samples will be subject to such other tests as
the chief engineer may order, and they must be in all respects at least equal to the
sample in the engineer department of the city of Havana.

5. Bricks, vitrified invert.— Vitrified invert bricks must possess such smoothness, hard-
ness, toughness, and durability as will especially fit them for use in the inverts of
sewers. gl‘hey must be uniform in quality, sound and burned hard entirely through,
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free from lime and cracks, whole, with true surfaces and edges full and square, and
of standard dimensions (American). After being thoroughly dried and immersed
in water for 24 hours, they shall not absorb more than 3 per centum of their weight
of water. Samples will be subject to such other tests as the chief engineer may
order. They must be in all respects at least equal to the sample in the engineer
department of the city of Havana, and must be of a make satisfactory to the chief
engineer.

6. Vitrified pipe.—All pipe and specials, unless otherwise specified, shall he salt
glazed, vitrified clay sewer pipe, free from lumps or other imperfections, straight
and with little variation from the true cylindrical shape. The inside and outside
shall be concentric. It shall be 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 angle of forty-five
egrees with the sewer with which they are to connect. All pipes must not be less
than 2} feet in length. In the crosssection of a pipe, the allowable variation between
any two diameters shall not be more than one twenty-fourth of the nominal diameter.
No piﬁ)e may vary more than three-eighths of an inch from a straight cylinder in its
lengt

e .

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 cause for rejection.

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

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

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

_Ant);‘fipe which may otherwise be cracked through its whole thickness will be

ec

rregular lumps or unbroken blisters on the interior of the pipe sufficient to cause
an appreciable obstruction to flow will be cause for rejection. If there is a broken
blister or flake on the interior or exterior of a pipe or special, which is thicker than
one-sixth the normal thickness and whose largest diameter is greater than one-
twelfth the inner circumference of said pipe or special, such pipe or special will be
rejected.

f a piece be broken out of the rim of a pipe or special, leaving a gap longer than
one-twelfth the inner circumference of sai(f) 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 pipe will be rejected. Furthermore, such
defect must be filled with cement mortar without sand.

7. Cement.—All cement will be inspected, and that rejected shall be immedi-
ately removed by the contractor, unless otherwise authorized in writing by the chief
engineer. The contractor must submit the cement and afford every facility for
inspection 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.

No cement will be inspected or allowed to be used unless delivered in tight, paper-
lined barrels, properly branded.

On all 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 protected from the
weather and never placed on the ground without proper %lockmgs, and may be
reinspected at any time.

The failure of a shipment of cement for any work to meet the requirements may
prevent further use of 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, finely ground, and free from
umps. .

Itpmuat stand the following tests:

At least 90% must pass a sieve of 100 meshes to the linear inch, the wire being
No. 40 Stubbs wire gauge.

CuBA 1900—voL 11, pT 4——3
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Neat cement briquettes, made according to American Society of Civil Engineers’
standards, must develop tensile strength per square inch as follows:

After being kept in air 24 hours, 250 lbs.

After being kept in air 24 hours, and in water 8 days, 450 1bs.

After being kept in air 24 hours, and in water 27 days, 550 1bs.

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 lba.

After being keg)t in air 24 hours, and in water 27 days, 325 1bs.

Cement that checks or cracks when made into pats 4” thick with thin edges on
a sheetz((l)f glass, or which develops undue heat when mixed with water will not be
acce .

Tl?e cement must not have its initial set within 30 minutes, nor its final set within
one hour.

To obtain first-class cement, other tests may be used if considered 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 second class shall be
clean, sharp-grained, coarse, free from dirt and organic matter, equal to the Cojimar
River sand, and shall be screened and washed if so ordered by the chief engineer. All
sand used in mortar for pipe or brick joints and in all concrete for the y of sewers
and draing, or in mortar or concrete used for the prevention of infiitration, 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 stone.—Broken stone used in concrete masonry must be small enough in
largest dimensions topass 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.—Stone 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 castings.—All iron for castings shall be of a suFerior 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 microscope.

All castings shall be clean and perfect, free from blowholes and sand holes or
other defects. They shall conform in all respects to the dimensions and weights as
shown on the drawings.

Specimen bars of the metal used shall be furnished to the chief engineer as required.

Test bars for the tension test shall be 1 8q. inch in section and 14 inches in le .
) Test bars for the flexure test shall be 3 inches wide, 4 inch thick, and 20 inches

ong.
. TEle metal shall possess a tensile strength of not less than 18,000 lbse. per square
inch.

The bar for the flexure test when broken transversely on supports 18 inches apa
and loaded in the center, shall have a breaking load of not less than 1,000 Ibs. an
shall have a total deflection of not less than § of an inch.

The contractor shall notify the chief engineer whenever any castings are to ke
made, and the latter shall have the right to have a representative present at any
stage of the work. The test bars shall be poured at any time direc by the chief
engineer, before or after the castings have been or while they are being poured.

he 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 320° 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. Cast-iron pipe.—Cast-iron é)i shall conform to the above specifications, and in
all respects to the weights and dimensions shown on the plans. No pipe of full
length will be accepted whose weight is less than the specified minimum weight, nor
shall the ave 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 drawi?ﬁs, and must conform in all dimensions.

18. Wrought iron.—All wrought iron must be tough, ductile, and fibrous, of a uni-



REPORT OF MILITARY GOVERNOR OF CUBA. 27

form quality, free from crystalline structure, cinders, flaws, or cracks. In bars it
must have an ultimate tensile strength of 50,000 lbe. per square inch. Iron which
has been burnt in the forge will be rejected. Each wrought-iron piece shall corre-
spond in all respects to the dimensions specified.

14. Timber and piles.—All timber and planking for foundation shall be of the best
quality of sawed, long-leafed ﬁellow f)ine, or its equal in native timber, to be straight,
sound, free from sap, wind shakes, large knots, worm holes, or other imperfections
that ma imtpair the strength or durability. FPiles shall be of black jucaro or ji(,ui,
sound, rom knots, wind shakes, or warps. They shall be not less than 12’/ in -
diameter at the larger end, unless otherwise shown on the plans, and not less than
7’7 at the smaller. Sheet piling, unless otherwise directed in writing by the chief
engineer, shall be of good, sound, yellow-pine planking, three inches thick, tongned
and grooved, and driven with a ram to the required depth, 8o as not to crack or split.

156. Foundations.—Piles to carrf' g:’atforms will be driven where ordered by the
chief engineer. The heads shal tapered and protected with a hood and the

ints sharpened and, if necessary, shod. The piles shall be driven to the required

epth and cut off truly and evenly at the elevation required. Where piles can not
be driven more than eight feet, a platform only may be required, or rubble masonry
g.ztmgt:gons without platforms, extending to suitable bottom, shall be substituted as
irected.

The spaces around the piles and caps up to the under side of the planking of the
platform shall be filled in with earth, thoroughly rammed or puddled unless
otherwise shown on the plans or girected by the chief engineer. The word platform
includes both the ﬁn;slping and planking.

The platforms s be built according to the plans. When placed upon piles they
must be nailed to each with wrought-iron drift bolts of the best %uality iron, of the
sizes and character as shown on the plans. Holes must be bored for spikes, bolts, or
nails, to prevent splitting.

The planking, in general, shall not be less than eighteen feet long, laid according to
plans, closely joined and spiked to the capping with nails or spikes, with broken
joints of at least six feet.

If 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 caps or sills are used, the s;;a.ces between them and under the planking must
be filled with good earth, thoroughly rammed.

Foundations will be paid for as extra work, at the prices bid for the different mate-
rials of which they are com , i. e., piles, lumber, concrete, and rubble 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
ground is such that the external form of the construction can not be preserved, as
described in psragmph 2, and that placed between sewers and draing in the same
trench as described in paragraph 23, will not be considered foundations and shall not
be paid for as extra work.

16. Moriar.—There will be three classes of mortar.

The first class ie to be composed of one part of Portland cement and two parts (by
measure) of sand of the first class, 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 shall be used while fresh.

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

The third class shall be similar to the first, except that the proportions of cement
and sand 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 class, as specified
below, in all brick masonry and for plastering.

Mortar of the second class shall be used in rubblestone masonry and in concrete
of the second 2

Mortar of the third class shall be used for joints of sewer and drain pipe.

17. Rubble masonry.—Rubble masonry foundation is to be built where ordered by
the chief engineer, and is to be constructed of stones of good quality, hard, clean,
and of good and build. They are to be laid in full%)eds of Portland cement
mortar of the second class, and all joints are to be filled with the same. The stones
shall be laid so as to break joints, with a sufficient number of header courses to
insure thorogﬁh bonding. The interstices are_to be entirely filled with spawls 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 thoroughly wet by immersion
before using, and those with the smoothest faces are to be laid in the inside courses,
the smoothest edge to face out. Eve?’ course shall be laid with a line.

Every brick must be laid in full Portland cement mortar joints which for each
blrlick eglust 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 sgninst laying too large joints at the back. All
joints shall be normal to the section of the sewer, and all ““lipping”’ of brick must
{)e carefully avoided.

Where pipe connections enter a sewer ormanhole, ‘‘bulls-eyes >’ ghall 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 4/ thick on curves with mortar
of the first class. Before applyin%the plaster, the joints of the brick work shall be
raked out and cleaned to the depth of at least 4’/ and sufficient to provide fora 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, 80 as not to crack and
injure the work. :

19. Vitrified brick maamzrf.—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 4-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.

23. Concrete.—Concrete shall be of two classes.

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

The second clasg shall be composed of one part of Portland cement, three parts of
sand of the second class, and five parts of broken stone.

Concrete of the first class 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 such
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 the chief
engineer.

he proportion given above shall be by measure, 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 uired for immediate use.
1t ghall not be used after it has hegun to show evidence of setting, and no concrete
which has once set shall be used as metal for mixin% 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 possible. 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 such time it
shall be kept damp and protected from the sun.

Buch forms and centers as may be necessary to give the finished concrete the
desired form shall be used. Special care must?e taken to make the forms true and
smooth; the center must he cut accurately to the form of the sewer, and the lagging
must be of such width and so joined as to give a true and smooth cylindrical
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to the interior of the sewer or drain. If so directed, the lagging shall be tongued and
grooved, and, if necessary, drawings of the forms required will be made by the chief
engineer, and the contractor 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 same has set to the satisfaction of the chief engineer.
Concrete arches must be allowed to set at least 24 hours, and as much longer as the
chief engineer may order, before any back filling or other weight is placed upon them.

21. Plostering.—As soon a8 practicable after the keying up is completed, the back of
every arch of brick or concrete shall be thoroughly cleaned of dirt and the loose or
projecting mortar, and shall be smoothly plastered from the spring line to the crown
with a coat of mortar of the first class, §-in. thick for all sewers and drains. This coat
shall be allowed to become fully set before any back filling is placed or walking
allowed upon it. .

22. Laying sewer pipe.—The trench shall first be excavated by the use of the pre-
scribed 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 upper
surface brought to a plane lower than the grade of the sewer by the thickness ot the
wall of the pipe. A small hole will be left or excavated to receive the bell, and the
piﬁmust be perfectly supported throuﬁhout its entire length upon its concrete bed.

fore laying, the interior of the bell shall be carefully wiped smooth and clean, and
the annular space shall be free from dirt, stones, or water. The joints shall be filled
with mortar of the third class. 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 jointa.
After such space has been filled, the cement having been compacted with a wooden
oriron calking tool, a neat finish ghall be given to the joint by the further applica-
tion of a gimilar mortar to the face of the hub so as to form a continuous 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, care being taken that no void s
exist. The greatest care must be exercised that the a iinment and grade of the
Elpes be not disturbed. During suspension of work at night a suitable stopper shall
placed in the last pipe laid to prevent earth from washing in. Upon completion,
the sewer must be left straight, clean, smooth, and in every other respect acceptable.
Mortar and concrete shall be allowed to set before any back filling is placed, or walk-
;]ng al{lqwed on the sewer, and the greatest care taken not to disturb the pipe or
aunching.

Pipes having any defects which do not cause their rejectién must be laid so as to
bring these in the top half of the sewer.

The interior of all pipe shall be carefully freed from all dirt, cement, 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
long to pass two joints from the end of the pipe last laid, shall be continuously
worked through.

28. Laying drainpipe.—The specifications for laying sewer pipe are understood to
apply to the case of laying drainpipe, except that sand for gedding shall be used
instead of concrete.

Where the space between drains and sewers in the same trench is less than one
foot such s must be filled with conerete of the second class for a width equal to
the external diameter of the sewer construction without extra compensation.

24. Closing dead ends.—The ends of all pipes, junctions, and branches when not
immediately used must be closed with masonry or vitrified-clay caps.

25. Back filling.—The back filling must be brought up evenly on both sides of the
sewer with the material from the excavation, so that no unbalanced 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 filling. Itshall be spread in horizontal layers 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 employed in ramming for each shoveller engaged in
replacing the back filling, which sﬁa]l be compacted with iron-shod rammers, each
weighing not less than twelve pounds. When the back filling is deposited by means
of wheelbarrows, carts, or wagons, or by machinery, the ramming shall be done as
directed bythe chief engineer. 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 4nd 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 used, so much of it
as extends below the crown of the arch must be withdrawn, unless otherwise directed
by the chief engineer, after refilling over the haunches, but before more than six (6)
inehes 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,
as may be directed.

26. Timber and planking.—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 order to be used immediately in case of accident.

27. Disinfection.—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 order. All materials taken up and all earth
uncovered shall be thoroughly soaked with disinfectants to the satisfaction of the
chief engineer. The disinfectant used shall be a solution 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 less than 125 grains available chlorine
&er gallon. All hauling and application of electrozone tobe done by the contractor.

o guarantee is made as to the amount of electrozone that shall bef{\rms hed by the
city. Quicklime wili also be use when so directed. :

28. Manholes.—Manholes shall be built according to plans and at such places as
the chief enginer may direct. The brick work shall be In all respects of the quality
described above, except that a small proportion of bats or half bricks may be used 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 joints are to be neatly struck
and pointed on the inside, and the inverts and the outside of the brickwork must be
neatly plastered 3-8th inch thick with mortar of the first class. Wherever possible
split pipe shall be used for the invert. Galvanized wrought-iron rods or steps of
good (Luality 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
less than 50 lbs. to the yard.

29. Receiving iMda.——éeceiving 1nlets shall be built according to plans and specifi-
cations, and in such places as may be ordered by the chief engineer.

Manholes and receiving inlets shall be fitted with cast-iron covers which shall con-
form to the specifications for cast-iron given above and to the detailed plans.

30. %;ﬂfalls.—Outfalls shall be built according 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 flanged cast-iron pipe, protected from wave action by concrete
of the first class, as shown on the dglans n 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 may be on the location of
the proposed outfall, and shall restore to their ori%i)nal condition any structures on
the water front which it may be necessary to disturb in the progress of the work.

31. House connections.—Slants, Y or T branches, shall be insertedin the sewers for
house connections, as shown on the plans, and the cost thereof shall be included in
the price per linear-meter bid for the construction of the sewer. House connections
of 6” vitrified pipe shall be built according to the plans and specifications for pipe
drains to the sidewalk line and connection made with existing house connections
where such exist. They shall be located as designated by the chief engineer. In all
cases where connection is not made with existing house connections the end of the
pipe must be closed with a vitrified stoneware cover set in mortar. When the depth
of the street sewer is greater than ten feet, a drop connection will be made thereto, as
shown on the plans.

Where shown on plans or directed by the chief engineer the contractor shall con-
tinue the house connections 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 pipe, laid according to specifications herein for
laying cast-iron pipe, and as shown on the plans,

Slants, Y or T branches, shall be inse in the drains for inlet connections, as
shown on the plans, and for house connections where ordered by the chief engineer,
and the cost thereot 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 ifications for laying drainpipe.

Where directed by the chief engineer, house connections for drains of six-inch
vitrified pi;l)‘e shall be laid, according to plans and specifications, from the drain to
the sidewalk line, and the necessary specials inserted in the drai
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82. Valves.—All valves used in force mains and siphons shall be iron-body, bronze-
mounted, double-disc gate valves. The material used in all facings and valve stems
ghall be of the best quality composition metal, and must be approved by the chief
engineer. All valves larger than 36” diam. shall be geared and furnished with a

by-pass.

mesign of all valves shall be approved by the chief engineer.

Gates shall be of such forms and dimensions as are shown on the plans. All facings
shall be of approved compogition metal. The body of the gates shall be of cast iron.

33. Laying cast-iron pipe.—In laying cast-iron pipe of the hub and spigot pattern
the excavation shall be made to conform as nearly as possible to the sﬁape of the
pipe, and the pipe shall have full bearing throughout its length. The spigots of the
pipes shall be so adjusted in the hubs as to give uniform space all around. The joint
shall at all pointa be at least 5-16” in thickness. The depth of the lead shall not be
less than 3 1-4” for pipe larger than 15” in diameter, nor than 2 1-27 for smaller
pipe. Gaskets of clean, sound hemp or jute, tightly driven, shall be used to pack
all joints. The lead shall be pure and soft, and adapted for the p of runnin
joints. Before running the lead the joint shall be clean and dry, and the joint shal

poured full at one pouring. The caulking shall be carefully done and a tight
joint made. The lead is 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
gg)ie. All the requirements for trenching, alignment, grades, back filling, ete., speci-

for pipe, brick, and concrete sewers shall apply to cast-iron pipe laying.

34. Force mains.—Force mains shall be laid according to the specifications for
laying cast-iron g‘lge ’

85. Siphons.—The three siphons at Infanta and Concha streets, and across the
Matadero Creek near Cristina Bﬁ%e, shall be of cast-iron pipe, with manholes and
valves at each end, of the formsand dimensions shown on plans. The one at Infanta
strect ehall consist of two 307 pipes approximately 100 ft. long; that at Concha street,
two 16” pipes, approximately Egsft. long; that at Cristina Bridge, two 24” pipes
approximately 100 ft. long.

mtable bulkheads, ton%e approved by the chief engineer, shall be built, and the
pipe laid according to the specifications for laying cast-iron pipe.

36. South side 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 %allons of sewage per day,
with a maximuwmn rate of 21,375,000 galllons per day, the lift being 21 feet. For this
work there will be required three 8,000,000-gallon centrifugal pumps, operated by
direct-connected compound condensing engines, and three 60-horsepower return tubu-
lar boilers, of approved make, together with all nec appurtenances, including
feed-water heater, mechanical stoker, and induced draft. Two pumpsand two boilers
only will be installed at present, but,foundations will be prepared forall. The entire
plant, so far as poesible, shall conform in general to the specifications for the building
and equipment of El Morro pumping station.

£7. Vedado pumping station.—The building for this station shall be of the type

ified herein for the Morro pumping station, and shall be of suitable plan and
mensions to receive the necessary machinery for pumping 5,350,000 gals. of sewage
per day, with a maximum rate of 8,025,000 gals. per day, thelift being 15 1-2 ft. For
this work there will ke required two 4,000,000-gallon centrifugal pumps, operated by
direct-connected compound condensing engines, to be supplied by two 40-horsepower
vertical boilers of ni)proved make, with feed-water heater, and all necessary appurte-
nances, which shall also supply steam to two direct-connected electric generating
outfits e?lf 12 K. W. capacity for operating the two automatic electric lifts hereafter
specified.

The entire plant, so far as possible, shall conform in general to the specifications
for the building and equipment of El Morro pumping station.

38. Sublifts.—Two substations will be required, one at 5th and B streets and one at
7thand 16th streets, and will be underground masonry construction. At the former
two sublifts will be required, each consisting of a motor and direct-connected centrif-
ugal pump with a capacity of 2,500,000 gals. of sewage per day, the lift being about
9 ft. At the latter two sublifts shall be installed, each consisting of a motor and
direct-connected centrif pump with a ca;t))acity of 800,000 gals. of sewage per day,
the lift being 10.3ft. Both substations shall be arranged to work automatically. The
plant, so far as possible, shall conform in general to the specifications for the build-
Ing and equipment of Fl Morro pumping station. :

89. Sand calchers.—Sand catchers, or settling basins, will consist of two chambers
for collecting sediment, with the necessary gates and appurtenances and hoisting
apparatus for cleaning.
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They will form a part of the pumping stations or wells to which they are adjaceat,
and will usually be covered by the Euildings of the latter.

40. Works 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 cagacity, 11 ft. lift direct connected to electric motor, and a suitable building to
cover them. These, together with an outfall sewer from the discharge well to the
shore, will be permanent constructions. The contractor will be required to make,
maintain, and operate, at his own expense, the necessary temporary arrangements,
to provi(ie for the disposal of the sewage until the completion of the permanent
works for digposal. 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 discharge 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 as
possible shall conform in general to the specifications for the building and equipment
of El Morro pumping station.

41. Siphon across the harbor.—The siphon across 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 pumping station. The length is approximately 390 meters.

The pipe and joints sgall conform to the requirements in paragraphs 11 and 12 for
iron casting and cast-iron pipe. Each pipe will have a nominal laying length of 12
ft., and shall be cast in dry sand molds in a vertical position, and shall be provided
with flanged ends. The pipe shall be truly cylindrical 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 piFe shall be tested in a hydraulic
press to not less than 200 lbs. per square inch. II this test proves satisfactory, the

ipe shall be ready for machining. The machining shall consist of facing the flanges
in a lathe and drilling the bolt holes. The castings forming the flexible joint shall
be of the general dimensions shown on the plans and shall %)emachined in a manner
to bring them to the exact form shown. The spherical surface of the spigot shall be
truly turned to a spherical 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 piece 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
up in the manner and with the material shown on the plans. There will first be a
ring of lead of not less than 17 thickness in the bottom of the bell. When this is
done, the ring will be bolted in position on the face of the bell and the joint filled
to within 27 of the end with Portland cement mortar. After this mortar is properly
set, the remaining depth of joint will be filled with lead. Each completed flexible
joint piece will then {)e tested in the following manner:

It shall first be given its complete limit of (i;eﬂection of ten degrees, then brought
back to its normal position. To each of the flanges will then be bolted a blank
flange. These blank flanges will be further secured in their relative positions b
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 themselves must show entire freedom from leakage. It is to be
expected that the joint where the slipping motion resulting from deflection occurred
will show a certain amount of see ; this, however, must not be excessive, and if
deemed so by the chief engineer the joint must be remade.

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

The drilling1 of the flanges shall be done accurately to gauges and in such a manner
a8 to insure the free bolting of the various parts together both in the shops and at
the point of laying.

A trench shall%)e excavated in the bed of the harbor upon the lines indicated
ulpon the plans, and the bottom brought to proper grade with concrete of the second
class, the method of placit}éz to be api)rove by the chief ¢ngineer. Where sand or
soft material is encountered, a special foundation of grillage embedded in concrete
shall be built as shown on the plans, if so ordered by the chief engineer. One pipe
only will be laid at present, but the cut and foundation must be made of sufficient
dimensions to receive both, being 20 ft. in width, and the first pipe must be g0 placed
as to leave room for thesecond. The number 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 be 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 exgeditious rformance. After laying, concrete will be placed
under and on the sides of the !;))?pe to give it a full bearini throughout its leng&

Necessary precantions 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.

" e work shall be left in a clean condition, and connections made ready for opera-
on.

The bidder may, if desired, submit in addition to his bid for the siphon above
described an alternate proposition for the construction of the siphon across the
harbor. Such proposition must be accompanied by general plans and specifications,
and if required by the chief engineer, detailed plans shall ge 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. Morro pum]ping station.—The building and equipment shall conform to the
following general specifications, which shall also apply to all other pumping stations;

Foundation.—Excavations shall be made to a necessary depth to secure sound
foundation, 1If, in the judgment of the chief engineer, it is necessary to drive piles,
the piles shall be of sound jucaro or other approved native hard-wood timber. They
8haﬁ be straight, peeled, and properly pointed, and, if required, shod with cast or
wrought iron shoes, and cap with iron rings to prevent splitting. Piles shall be
driven to a penetration of not over one inch under a 2,000 1b. hammer falling 25 feet.
If deemed advisable by the chief engineer, the foundation footings shall be composed
of concrete and steel 1 beams, dimensioned by approved formulae according to bear-
ing power of soil encountered. Foundations up to grade line shall be of concrete of
the second class.

Floors shall be of concrete, of the second class, 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 class, which will be spread a true surface over
concrete base, 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 as shown on the
plans, shall be placed a water proofing sheet composed of ten thicknesses of tar paper
and asphaltum of approved quality, thoroughly swabbed together.

At e line there shall be placed a beveled water table 67 x 8.

Walls, —The walls shall be of hard-burned American brick, or its equal, broken
up into pilasters, arches, etc., a8 may be necessary to present a pleasing architec-
tural appearance. Bricks shall be laid in cement mortar of the first class, with
enough well-slacked lime to give plasticity. Every fifth course shall be headers.
Work shall be well bonded ang joints broken.

Roof trusses shall be of steel, dimensioned according to span and load, and all
structural steel and iron work shall meet the requirements of the specifications
adopted by the Association of American Steel Manufacturers and of Carnegie’s
standards.

Roof —Upon the purlins supported by the trusses there shall be placed 7-87
T. & G. sheathing, upon which strip shall be placed to receive first-class red Mar-
seilles tile. Roof timbers to be ot first-class yerlow ine. All valleys to be copper
flushed. All ridges and hips to be topped with angle tile laid in cement mortar.

Doors.—All doors shall be of two thicknesses of yellow pine. Transoms shall be
placed over all doors. All window sash shall be of first-class white pine, and all

lass shall be best American double-thick glass. All doors, windows, and inside
nish must be of best design and workmanship. All hardware shall be first-class.

Inside partitions shall be ¢ hollow,”” and composed of 2’/ steel channel studs to
receive expanded metal lath, upon which will be placed two coats of mortar com-
posed of lime, Portland cement, hair, and sand properly proportioned and applied.

Plumbing.—Plumbing fixtures shall be sufficient to supply the needs of the
employees, and the work shall be done according to the best United States practices,
an(r shall be properly trapped, vented, and back aired. Closets shall be syphon jet,
with porcelain bowls, hard-wood seats, and hard copper-lined cisterns, and shall be
set in putty on brass floor flanges connected with lead bend, which shall be caulked
with brase ferrule, with hub of standard soil pipe. Out of the lead bend a lead con-
nection shall be taken to a 2-inch galvanized iron revent, which shall be carried to
cagt-iron stack, and extended above the roof. All water pipe, etc., shall be galvan-
ized iron. Slop sinks and basing shall be of first-class enameled iron. Urinals shall
be porcelain lip. In the building all soil and sewer pipe shall be cast iron. Sewer
connections will be made with vitrified pipe.
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ighting.—Buildings shall be piped for gas and wired for electric light. Fixtures
shall be first-class combination oxidized bronze. Wiring shall be first-class through-
out, and done according to the rules submitted by the of Fire Underwriters,
New York City. Armored iron conduit shall be used throughout. Switch boards
properly arranged and constructed shall be glaced where required.

ainting.—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 & 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
laws of New York City, and shall be prosecuted according to the ordinances of the
city of Havana.

achinery and equipment.—The Morro station shall be of proper dimensions to
receive all the pumping machinery and appurtenances for pumping 92,000,000 gallons
of sewage per (gay, witﬁ amaximum rate of 138,000,000 gallons, the total lift being 24
it. For this work three 46,000,000-gallon centrifugal pumps, operated by direct-con-
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 necessary appurtenances, will be required. Two pumps and three boilersonly
will be at present installed, but proper foundations will be built forall. All necessary
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 Eart 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 desi
may}{)e modified more or less by the contractor, and all such modifications oust
approved by the chief engineer.

‘our months after the award of the contract the contractor must submit complete
neral and detailed plans and specifications of the proposed work and machinery
or 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, steam-piping,
boilers, fans, stack, conveyors, mechanical stokers, foundations, floors, platforms,
gates, pump wells, and all other appurtenances complete, %iving all dimensions.

The detailed working dmwinFB shall show all 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 pressure shall not be less than 165 pounds per square inch.

If during the construction it should be expedient to change or modify the design,
the contractor must submit to the chief engineer complete working drawings show-
ing the proposed changes which must be ?ip})roved by the chief engineer.

fore 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-
inﬁ‘station.

he 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 necessary main
dimensions, thickness, and kind of metals, location of foundation bolts, and all
important sizes of machinery as erected.

he detail drawings shall show all details as constructed, in sectional, outline, 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 finigh.

These drawings 1 be made on first-class tracing cloth, and the sheets shall be
uniform in size.

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

ines.—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 sewage in
the suction chamber.

Each pump and engine must also be capable of pumping at azlow a rate as15,000,000
(fifteen million) gallons per day, and at all rates between 15,000,000 (fifteen million)

llons and 46,000,000 (forty-six million) gallons per day. The capacities must be

emonstrated by suitable trials to be carried out as outlined below.

The efficiency cf the pumps shall be not less than 70 per cent.

The efficiency of the combined pumps and engines shall be not less than 60 per
cent of the I, H. P., and the steam engines must be guaranteed to require not more
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than 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 lees than 90,000,000 .oot-
pounds per 1,000 pounds of dry steam supplied to the engine.

The enginee an dpump(s and all other parts of the plant shall be designed a.d pro-
gort.ion to provide for maximum economy; shall have ample working stren zth, sta-

ility, and stiffness, and shall be specially designed for the work to be done; and their
material and workmanship, so far as affecting safety and proper service, ghall 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 pumping machinery ar.d plant must
be designed and made for long wear and few repairs. The various parts of the
machinery shall be of plain shapes and forms, a({:pted to their specific pu R
insuring ample strength and reliability with good mechanical effects; shall be suit-
ably finished, and so constructed and arranged as to work without undue noise or
injurious shocks or vibrations.

All visible unfinished iron work, after the comyletion of the engines and other
appurtenances, shall be cleaned, rubbed down, and painted with four coats of good
&ualit paint and strictly pure lineeed oil, the first coat to be applied at the shop and

e others 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 paint shall be of a grade and color approved by the chief engineer. All parts
to be covered by magnesia shall be thoroughly cleaned, freed from rust, and painted
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 so far as they are applicable to the plant of the accepted design: Bed
plates or main frames shall be massive and well secured to the foundations with bolts
of ample size. The steam cylinders of the engines to be of cast iron. If they are
steam jacketed, suitable provigion for expansion shall be made. The cylinders shall
be counterbored so that the pistons will run over at least 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 plu steam tight. Valves and valve seats to be scraped or ground go as to be
steam tight, 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 directly connected with
the engines, shall be of brass. All brass pipe and fitting above the engine-room floor
not covered by a nonconductor covering shall be polished.

All connecting rods, piston rods, shafts, crank and cross-head pins shall be of Beth-
lehem open-hearth steel. Piston rods are to be perfectly keyed to the cross heads,
and the edges of the keyways in both rods and cross heads are to be semicylindrical.
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 & ger cent copf)er.

Piston rods shall be packed with metallic ing, and valve stems with soft pack-
i 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
laﬁaped out truly c&indrieal. The bushings must be ¢ 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 pressure required to bring them home shall be kegt by the contractor.
The cranks are to be keyed to the shaits. No shrinking fits will be allowed.

A1l forcing here referred to shall be done with a hydrostatic press, and the differ-
ence in the diameters of the parts to be forced together shall be one-thousandth of
the smaller. :

Each cylinder shall b“o;srovided with an exact and substantial indicator gear of the
rmtograph type. A shall run from this gear toward the indicator, of such

ength that the cord shall be about one foot long. The connections with the cross-
heads shall be capable of being attached or detached while the engine is running, and
means for hanging up the cross-head end when not in use shall be provided.

Each engine must be provided with an accurate speed indicator and a sensitive
high- centrifugal governor, and it is desirable that the range of cut-off shall be
from O to # of the stroke on the high-pressure cylinders, the cut-offs on other cylinders

ing fixed or variable as the contractor may prefer. The governor shall be capable
of quick and ready adjustment while the engine is running and shall be arranged to
control the engine at varying speedsand to prevent its running beyond its safe maxi-
mum speed under any conditions.
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All cylinders are to be provided with independent 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 1§ inches thick, and the cylinders are
to be with smooth sheet steel, except the heads, which will be provided with
polished false covers.

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

All nut seats shall be faced for a square bearing of nuts, and all nuts shall be of the

United States standard. Those to 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 parts of the engines and
the valve gears are to be well finished and highly polished. The valve gears and
starting arrangementa shall be such that each engine can be safely and promptly
started and operated by one man. All stuffing boxes shall be readily accessible for
inspection and so far as practicable for tightening up while the engines are running.
Each main bearing shall be of ample size and strength, and shall be cagable of adjust-
ment in two lateral directions if a vertical shaft is used. Oil holes shall be readily
accessible, and se?arate sight-feed oil cups shall be used on I)ins and main links.
Each cylinder shall have an acceptable mechanically operated lubricator.
- A tubular feed-water heater of ample size and with brass or copper tubes is to be
inserted in the low-pressure exhaust pipe of each ggine.
. A mercury column for indicating the dgnamic head on the pumps in the duty trials
will be furnished and connected up by the contractor.

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

Oil-tight drip pans with drain pipes and valves shall be provided atall places where
necessary for receiving and conveying oil or water. These pans shall be of brassand
galvanized iron as the chief engineer may direct.

The machinery shall be so arranged that any important part of the substfucture
can be easily disconnected and hoisted out of tﬁe pump pit without removing or dis-
turbing other parts of the machinery.

The impeller wheels shall be easily accessible 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 cleaning out.

The contractor shall furnish and place check valves of ample strength and suitable
dimensions at the discharge end of each pump. He shall also furnish and place
suitable gau%es 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 capacity to easily raise and
transport the heaviest single piece or part of the pump or engine, and its capacity
shall be not less than fifteen tons. The crane shal?be of the hand-travelling type,
the operator to stand on a suspended platform which shall be attached to the trolley.
The (Ygsign must be acceptable to the chief engineer.

Condenser and air pump.—The condenser sha%l be of the surface type, of appropriate
size and construction to maintain a steady vacuum, and shall be located at some
point below the %mde of the floor. The condenser shall be so ammged as to take
circulating water from the force mains and return the same 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
m?Iy furnish.

hermometers of aﬁ)proved make shall be furnished by the contractor and placed
in position at the following points: One to show the temperature of the circulating
water before entering the condenser 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

vacuum.

Boilers.—The boilers shall conform in general to the standard specifications for
water-tube boilers given on page 803 of Thurston’s Manual of Steam Boilers, edition
;)f 1898, except that the heating surface allowed per horsepower shall be 12 square

eet.

All other equipment of the pumping station shall be of the most modern and
approved design and construction, and of the best material and workmanship.
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48. Outfall tunnel and sewers.—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, as shown on the plans. It shall be constructed in all respects as prescribed in
these specifications for tunnel and open-cut sewers. In all cases where the top of
the sewer is within two and one-half feet of the surface of the ground at any point
embankment must be used to protect the sewer. The embankment must be at least
two and one-half feet deep above the outside top of the sewersat any point, with side
slope of one and one-half to one, unless otherwise ordered by the chief engineer.

44. Outfall well. —The outfall well shall consist of a brick masonry well from which
the two iron offshore outfalls start. It shall be built according to plans to be here-
after furnished.

45. Offshore outfall sewer.—The offshore outfall sewer shall consist of. two 5-it. flan,
cast-iron pipes with flexible joints laid in separate trenches to a depth of water of 30 ft.
One pipe only shall be laid at present. The total length will be 550 ft. The pipe
and method of laying shall similar to that for the sighon across the harbor, as -
described in paragra})h 41, except that the entire trench around the pipe shall be
filled with concrete of the first class to one foot above the top of the pipe.

MEASUREMENTS AND PAYMENTS.

46. All linear measurements shall be taken along the axis of the work.

Measurements of sewers and drains 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 such 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 excavated in doing the work
called for by these plans and specifications, lying more than one foot above the line
joining two adjacent borings in the same sewer or drainage line, measured along the
axis of the sewer or drain, or for branches between the boring in the branch line
nearest to the main into which the flow will pass and the depth to rock on said main
at the point of junction as determined above, shall be classed and paid for as extra
rock excavation. .

In authorized tunnel work, the guarantee for borings will be held to provide that
in case soft material is found below the line of rock shown by borings and determined
as above, that portion of the length of the tunnel which lies wholly or in part in or
within four feet of said soft material shall be paid for as extra work, as prescribed in
par. 45 of the general conditions 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 necessary labor and materials for their con-
struction as provided in these plans and specifications.

47. For the purpose of payment, manholes will be divided into mx classes: (1)
Single manholes for drains, (2) single manholes for sewers of less depth than 8 feet,
(3) single manholes for sewers of greater depth than 9 feet, (4) combination man-
holes o% less degth than 9 feet, (5) combination manholes of greater depth than 9 feet,
(8) single manholes for main Matadero drain.

Cosgx‘gination manholes are sewer manholes having a chamber at the side giving
access 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.

he bidder will state a price for the construction of each of the above classes of
manholes, which price is to include the furnishing of all materials and deing of all
work involved in the construction of manholes, according to the plans and specifica-
tions.

48. Inlets will be divided into two classes and a separate priceshall be bid for each
class, which price will include all labor and materials involved in the construction of
these inlets, according to plans and specifications.

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 measured by the ton of 2,000 lbs.
The bidder shall state a price per ton of 2,000 1bs. for these outfalls, which price shall
include all labor and material necessary to lay the pipe and protect it with concrete
according to plans and specifications.

50. Measurements of house connections for sewers shall be taken from the outside
(bell) end of the branch to the upper end of the connection pipe. The bidder will
state a separate price per meter for vitrified pipe and for cast-iron pipe for these con-
nections, which price will include all epeciag.
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651. Measurements of ventilator pipes shall be taken from the outside (bell) end of
the special in the house connection to the upper end of the pipe. The bidder will
state a price per meter for ventilator pipes wfuch shall include all ials

52. Measurements of house connections for drains shall he 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 etreet 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:ﬁ’£(lime 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 according to plans and specifications.

- bB. The bidder shall state a lamp 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 constructing 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 construction of the south-gide pump-
ing station, which price shall include all the labor and materials required for the
gonstruction and equipment of said station complete according to the plans and speci-

cations.

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 construction of each of the Vedado sub-
lifts, which price shall include the doing of all work and the furnishing of all
material for the construction and equipment of said sublift, according to the plans
and specifications, including insulated wire connection to the main Vedado pumping
gtation, either in suitable underground conduits or on suitable supports in air, as
directed by the chief engineer.

60. The bidder shall state a lump sum 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 meter for the construction of the siphon
acrose the harbor, which price shall include all labor, materials, and foundations
required to complete the siphon according to plans and specifications.

62. The bidder shall state 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. Measurements ofp the outfall tunnel and sewer will be per linear meter. The
bidder shall state a separate price ger meter for tunnel and for open-cut sewer, which
prices are to include all labor and materials necessary for the construction of the
sewer complete 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 biddershall
state a price per meter which shall include all labor and materials necessary for its
construction, including all foundations, according to plans and specifications.

" 68. The price for stone or concrete masonry, and for excavation, not otherwise
provided for, shall be per cubic meter by actual measurement 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.

87. 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. Measurements of depogits 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 such excavation, which price will include refilling with
clean earth or sand and hauling excavated material to a distance not more than one
kilometer on the shortest practicable route. For additional distance payment shall
be made as for extra haul.

69. Measurements 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 same according
to plans and specifications.
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70. Measurements 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 done.

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-
ments. The approximate amounts are as follows:

subgrade:
cavationss ...
Broken stone fill
Rolling............ ..
Foundation, CONCIete. ... . ..uueiiiiitniaencciiataeacorsaracnacacnarancaancsnanan cu. meters.. 93,000
Brick pavement ...c.o.cmicurmeenvinieannns .
Asphalt block, including brick gutters ...

Street a:‘phalt, including brick gutters .........cooiiiiiiiiii i do... »
standard granite curbing on sand bed...... .linear mete:
Standard granite curbingonconcrete bed. ... . ... ..l do...
Blue-stone curbing on sand bed........... ....do... } 210,000
glue-eto;ﬂe tfugfl')iglflrix(l’il;e concg(iate bed ..do...

Y curbing... ..do.
mﬂr curbing of above classes . ..do..... 4,700
Resetting old Curbing...c. et iiieim ittt do..... 50, 000

As a bagis for comparing bids it will be assumed that the total amount of curbing
and of asphalt paving will be divided equally among the different classes and that
the am}g_unt of extra a(lill wn’}‘lhbe 100,000 cull:ﬁlmlfewl? onehkilometer. y

78. Preparing subgrade.—The subgrade s rought to an even surface par-
allel with the proposed finished surface of the street, according to stakes set by the
representatives of the chief engineer, by the neceseary excavation and embankment,
and shall then be thoroughly rolled with a steam roller weighing not less than ten tons.
All paving and excavated material shall be the property of the city, and, except
sach portions as may be needed by the contractor for filling in streets or sewer
trenches, ghall be promptly removed, without 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 payment 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 must be reﬁlaced with broken stone without extra compensation. In all
gbwes where any filling may be required to bring the subgrade to the required

eight it shall be done 1In 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 satisfactory 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 thoroughly compacted or rolled.

It is estimated that the average depth of excavation throughout the city will be
about 30 cm., 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. Foundation.—The foundation shall be of concrete of the second class, of the
thickness shown on the plans or directed by the chief engineer. The concrete shall
be brought to accurate finish and grade, and such templets must be used for this
purpose as may be specified by the chief engineer. The concrete must conform to
the specifications given herein. It shall be kept damp until thoroughly set, and no
paving, carting, or whee]in%will be allowed on it before that time, and then the
surface nust protected by suitable planking while hauling the wearing surface
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, and the whole thoroughly rolled. No extra payment will be allowed for such
work.

s Average depth, 30 centimeters,
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75. Sand cushion and mortar bed.—Brick paving shall be laid on a sand cushijon;
asphalt block paving either on a sand cushion or mortar bed, as shown on the plans
or directed by the chief engineer. When sand is used, it shall be of the second
class as specified herein, and shall be laid to a true curve, paraliel with the finished
surface oﬁhe pavement, to such thickness as to insure when compacted a depth 14
inches. Themortar bed shall be laid one inch thick, of mortar of the second class,
as specified herein. Both sand cushion and mortar bed shall be surfaced by the use
of such guides and templets as the chief engineer may direct.

76. Vitrified paring brick.—The bricks to be used must be of the kind known as
repressed brick, and must possess such qualities as to hardness, toughnees, and dura-
bility as will especially fit them for use in paving roadways. They must be thor-
oughly hard, well and uniformly burned, ang free from warpe and fire cracks. The
brick must be regular in shape and uniform in size, not less 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 corner, the longitudinal ed, to be rounded to a radius
§ to  inch. The brick must show by fracture a vitrified texture and must be homo-
geneous and compact in structure, free from lime or magneeia or loose lumps of
uncrushed clay or from other defects 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 as the chief engineer may direct, 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 abeorption
tests rhall be as follows:

Rattler test: The rattler test shall be that prescribed by the National Brick Manu-
facturers’ Asvociation in their convention ofp February, 1900. Abeorption test: The
rattler brick shall not absorb more than 2§ per cent of water when dried for a period
of 4 hours at 212° Fahrenheit, and immersed for a period of 24 hra.

Furthermore, no make of brick will be accepted sample blocks of which have not
actually been 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 use must be equal in quality to the sample fur-
nished, and shall be subject to tests at all times.

77. Asphalt blocks.— Asphalt blocks shall be composed of crushed trap rock, granite
or gneiss and asphaltic cement, as prescribed in paragraphs 80 and 85, made in the
proportion of 87 to 90 per cent of stone and 10 to 13 per cent of haltic cement, or
such other proportions as may be found 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 the required temperature and 1n the required propor-
tion in a suitable apparatus which will effect a perfect mixture.

The mixture prepared in the manner thus indicated, while hot, will be pressed
into blocks 3x4x12 inches in size and then imdually cooled under water.

The bidder shall submit samples of the block he propoees to use, and the blocks
furnished shall be equal in all respects to the accepted sample. The blocks will be
tested for specific gravity and tensile and crushing strength. No make of block will
be acce be(fx:vhich has not stood the test of actual wear in the streets of Havana for
a period of at least three months to the satisfaction of the chief engineer.

78. Laying brick pavement.—The bricks shall be laid on edges on the sand cushion,
close together, in straight lines, across the roadway, and at right angles with the line
of streets. On intersection of lateral streets the bricks shall ge laid at an angle of 45
degrees with the line of the street, unless otherwise ordered by the chief ensineer.
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 making closures, but in no
case will a lap of less than 3 inches be allowed. After the bricks are laid the end
joints are to be made close and compact by the use of a steel bar applied at the ends
next the curbs. At every fourth course, or as often as directed, the bricks are to bhe
closed up and courses straightened in a satisfactory manner. The brick when set shall
be lightly tamped under a flatter and then thoroughly rolled with a roller operated
by steam power giving a weight pressure of not less than 150 or more than 250

unds per linear inch of roller, the rolling to continue until the bricks are firmly
ggdded and the pavement surface is perfectly true and smooth and to the proper
grade and crown. Any portion of the pavement not accessible to the roller will be
thoroughly rammed two or more times, as 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 closed cauldron toa tempera-
ture of 300 degrees Fahrenheit, or entireiy filled with cement, as -directed by the
chief engineer. A second pouring shall be re(huired if in the opinion of the chief
engineer the first pouring has not completely filled the spaces; the pavement must
be thoroughly dry before the joints are filled. After the spaces between the bricks
have been filled, the surface of the pavement shall then receive a one-half inch
dresging of clean sand.

.79 gzymg block asphalt pavement.—The asphalt blocks shall be laid close together
in straight lines across the roadway and at right angles to the line of street, and care
must be taken to have the wearing surface up. At intersection of lateral streets, the
blocks shall be laid at an angle of 45 degrees with the line of the street, unless other-
wise ordered by the chief engineer. The jointsshall be broken by a lap of one-third
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 less than one-third of a block
be uses After the blocks are laid, the end joints are to be made close and compact
by the use of a steel bar a%YIied at the ends next curbs. At every fourth course, or
as often as directed, the blocks are to be closed up and courses straightened .na
satisfactory manner. When laid on sand cushion, the blocks when set shall be
l:ghtly tamped under a flatter, and then thoroughly rolled with a steam roller givin
& weight pressure of not less than 150 or more than 250 pounds per lineal inch o
roller, the rollinq to continue until the blocks aré firmly bedded and the pavement
surface is perfectly true and smooth and to crown and e. Any portion of the
pavement not accessible to the roller must be thoroughly rammed 2 or more times
as the chief engineer may direct. After rolling, all broken or damaged blocks must
at once be removed and replaced by sound and perfect blocks.

When laid on & mortar , the blocks after being set shall be well settled and
made firm before the mortar sets by ramming under a flatter with a rammer weigh-
ing not less than forty pounds, to a uniform and smooth surface, in conformity with
the crown and grade of the street.

The joints or spaces between the blocks shall be filled with grout made of sand
cement, composed of equal parts of Portland cement and silicious sand ground
together. A second pouring s be required if, in the opinion of the chief engineer,
the first pouring has not completely filled the spaces. .

Sheet asphalt pavement.

80. Quality of asphalt.—The asglrllalt usged shall be of best quality refined asphalt

from Trinidad Lake, island of Trinidad, Bermudez, Venezuela, or Alcatras from

California. No asphalt known as *‘land asphalt’’ or ‘‘rock asphalt’’ will be used.

No asphalt paving shall be done by any company or individual which has not laid

pavements composed of the materials to be used in Havana, which have stood in
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 less 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 respectd 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 laid with Cuban aspbalt prove at any time
within five fyears from the date of acceptance less 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 expense and substitute pavements of
one of the standard asphalts herein specified. This condition shall be ginding 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
guality to the stone for the base and passing an inch and a quarter screen. Eighty-

ve per cent of this shall pass 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 passing the heating drums shall not contain less 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 mixelg by machinery with asphalt cement, such as is
acc;gmble for surface cement, at 300 degrees to 325 degrees F., penetration 60 de%vrees
to 90 degrees, District of Columbia standard, in such proportions that the resulting
binder will have life and gloss without an excees of cement. Should it appear dull
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from overheating or lack of cement, it will be rejected. While hot it will be hanled
upon the work, spread upon the base so that when compacted it will be at least one
and one-half inches in thickness, and immediately rammed and rolled until it is
cold. Should the resulting course not show a proper bond it shall be immediately
removed and replaced by the contractor.

The contractor shall not enter upon a concrete base in order to lay the binder
course until, in the opinion of the chief engineer, it has obtained sufficient strength
for such purpose, and during the period between laying base and binder he shall
properly protect it, and when ordered by the chief engineer shall sprinkle it as often
as may be deemed necessary.

&82. Asphalt surface.—The surface shall be made and laid according to the following
specifications: The materials which shall be used therefor are: 1, asphalt; 2, heavy
petroleumdoil or other softening agent; 3, sharp, clean, silicious river sand; 4, fine
1norganic dust.

&88. Asphalt.—The crude asphalt shall be refined until homogeneous and free from
water. ?t, shall not at any time reach a temperature high enough to injure it.

84. Heary petroleum oil.—The oil in use in the manufacture of asphalt cement shall
be a petroleum or other softening agent approved by the chief engineer. 1f petro-
leum, it must be one from which the lighter oils have been removed by distillation
without cracking, until the oil has the following characteristics: Flash point, not less
than 300 degrees F., distillate at 400 d for thirty hours, less than 10 per cent.
The flash point shall be taken in a New York State closed oil tester. The distillate
shall be made with about 50 grammes of oil in a small glass retort provided with a
thermometer and packed entirely in asbestos. The residue in the retort after dis-
tilling must be ﬂui(f at 75 degrees F., and not coarsely crystalline on cooling.

85. Asphaltic cement.—When the refined asphalt is not already of the proper con-
sistency, the cement shall be rera.red by temperinfg refined asphalt with heavy
petroleum oil or other a provedp softening agent complying with the above specifica-
tions (at a temperature between 250 degrees and 350 degrees F.). Its penetration
must be within the range of 40 degrees and 60 degrees, District of Columbia standard
of hardness, and will be fixed by the chief engineer.

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

Where asphaltic cement containing over 10 per cent of foreign material is kept in
sul)ur_‘tligg, it must be thoroughly agitated when used, as must also all dipping kettles
while in use.

Sample of the asphaltic cement and of t}::dpetroleum oil ghall be supplied to the
inspector of asphalt and cement when required, and in suitable tin boxes and cans.

86. Sand.—’Fhe sand shall be silicious, hard grained, and moderately sharp. On
gifting, itshould have at least 15 per cent of material that would be caught on a 40
mesh per 1nch screen, 25 per cent of material that will pass an 80 mesh to the inch
screen, 10 per cent of which at least must pass 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. Inorganic dust.—This shall be any inorganic dust not acted upon by water, the
whole of which shall pass a 30-mesh screen, and at least seventy-five per cent pass a
100-mesh screen. .

88. Asphalt paving mirture.—The materials comglying with the above specifications
shall be mixed in proportions by weight, depending upon their character and the
traftic on the street, and upon the character of the asp 1t, and will be determined
by the chief engineer, but the percentage of bitumen in 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 materials at the expense of the contractor.

The sand or the mixture o}) 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 proportions and then mixed
with the asphaltic cement at the required temperature and in the proper proportions
in a suitable apparatus, so a8 to effect a thoroughly homogeneous mixture. Sand
boxes and aspﬁalt gauges will be weighed in presence of inspectors as often as may
be desired, and all samples desired shall be supplied in suitable boxes to the inspector
of asphalt and cement, and he shall have accees to all branches of the work at all
times.

The pavement mixture prepared in the manner thus indicated will be brought to
the ground in carts at a tem{)erature of not less than 250 degrees or more than 350
degrees Fahrenheit. It will then be thoroughly spread to a thicknees of two and
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one-mlf (2}) inches by means of hot iron rakes in such manner as to give uniform
and regular grade, so that, after having received its ultimate compression of about
two-fifths, it will have a net thickness of at least one and one-half (13) inches. This
depth will be constantly tested by means of gauﬁee furnished by the chief engineer,
The surface will then be compressed by hand rollers, after which a small amount of
hydraualic cement will be swept over it, and it will then be thoroughly compressed
by asteam roller weighing not less than 175 pounds to the inch run, the rolling being
continued for not less than five hours for every 1,000 yards’ X

89. Gulters.—Brick gutters, at least two bricks in width, shall be laid on all streets
paved with sheet asphalt or asphalt block.

90. Curbing.—Propoeals will be received for three forms of curbing, i. e., standard
granite, special 8 x 8 inch granite, and bluestone. Standard ite curb must be of

ood and acceptable texture and color, dressed 12 inches on the face, 5 inches on the
k, 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 sur-
face; the top surface to be bevelled { inch; the face and top to be plane surfaces,
without depressions or irregularities. The length must not be less than 6 feet, depth
not lese 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 ave not less than 6 inches in width, and
no exceesive protuberance will be allowed on the gides. Special 8 x 8 inch granite
curb must be of suitable and acceptable color and texture, dressed on top and the
fall depth on the face, and 5 inches deep on back. The top surface shall be bevelled
1 of an inch. The face and top must be plane surfaces, without bends, twistas, de-
preesions, cups, or other irregularities. It will be 8 inches thick, not less than 8
inches nor more than 12 inches deep, and no piece less than 6 feet long. The joint
ghall be chiselled throughout.

The bed shall be rough dressed to give secure bearing. 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 joint; the joints to be at right angles to the face and top surface. The top
surface will be bevelled 1 of an inch; the face and top fo be plane surfaces, without
bends, twists, depressions, cups, or other irregularities. The length must not be
less than 4 feet, depth not less than 20 inches and not more than 24 inches, in any
portion of a piece, and thickness 5 inches. Each piece must have a bed not less in
area than the dressed portion of the curb, and no excessive protuberance on the

gides.

All curbing shall be set to lines and grades as furnished by the engineer, with close-
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 corners of the
streets. Unless otherwise designated on plans or ordered by the chief engineer, the
standard 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 ensﬁ:lil r or designated on plans the curbs shall be set on a bed of concrete,
which 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 vin%:djoining, should such base be concrete. The concrete shall
also be continued up behind the curb, within 6 inches of its top, and shall be
nowhere less than 5 inches in width, regardless of excess of width of curbing. The

ial granite curb will always be set in concrete, as described above. The work of
getting this curb shall be doneetéy competent stonemasons, and especial care must be
taken to have it securely bedded.

The bidder must submit samlples 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 hy the chie: en%ilgeer, the old curb now in
glnce shall be removed, re-dressed and reset to %rade and line according to the speci-

cations for laying new curb. Otherwise it shall be realigned and brought to grade
without removing it from its place. This shall be done by the contractor at hisown

expense.

92. Restoring sidewalks.—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
good condition as before removal.

93. Ewisting structures.—All the ¥eneral provisions and requirements stated in these
specifications under the heading ‘‘Sewerage system,”’ such as maintaining pipes and
underground structuresin repair, responsibility for damages of any kind, keeping side-
walks and adjacent parallel and cross 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 contractor for street paving may he three.hundred meters. All water, gas, and
other pipe mains and house connections thereto shall, if neceseary, be lowered by
the contractor at his own expense. No paving shall be laid until the backfill over
sewers and drains has 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 gonar-
antee period unless the paving material is sound and the wearing surface of the road-
way is 75 per cent in thickness of the specified depth of the original paving and in a
smooth condition for travel.

94. Measurements and payments.—Measurements of subgrade pre tion ghall be
by the square meter, and the price bid therefor must include all excavation and
embankment, and all labor and materials required to prepare the subgrade according
to plans and specifications.

easurement of extra haul shall be per cubic meter in carts, and per kilometer on
the shortest practicable route to the point of disposal. The bidder sgill state 1 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
re%lilired to lay the concrete according to plans and specifications.

easurement of brick and block and sheet asphalt paving shall be per square
meter. The bidder ghall state a price per square meter for brick paving, for asphait
block paving on sand cushion, for asphalt block paving on mortar bed, and for sheet
asphalt paving, which prices shall include all labor and materials necessary for laying
these pavements according to plans and specifications. :

Meagurement of curbing shall be per linear meter on the upper outside face, as set
complete in place. The bidder shall state separate prices per linear meter for
stangard granite curbing on sand and concrete beds; for bluestone curbing on sand
and concrete beds; for 8”7 x 87 gmnit.e curbing; for resetting old curbing on sand and
concrete beds; these prices to include all labor and materials nequu':g to place the
gurbs according to plans and specifications.

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

\
— 1901
To the MayYor oF HavaNa, Havana, Cuba.

Sir: In accordance with your advertisement of February 23, 1901, inviting pro-
posals for the sewerage system and street paving, city of Havana, and subject to all
the conditions and requirements thereof, and of your specifications, dated Februar:
23, 1901, copies of both of which are hereto attached, and, so far as they relate to this
proYosal, are made a part of it, we (or) I propose to furnish all labor, material, and

ppliances required by the specifications, to perform the work indicated therein, and
to maintain eaid work in repair as specified or 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 (¥
) U. 8. currency.

SEWERAGE SYSTEM.

East side marginal system.
BECTION 1.

For the construction of all 8-inch sewer the sum of
For the construction of all 10-inch sewer the sum of
For the construction of all 12-inch sewer the sum of
For the construction of all 48-Inch sewer the sum of
For the construction of all #4-Inch sewer the sum of
For the construction of all 18-Inch drain the sum of
For the construction of all 20-inch drain the sum of
For the construction of all 24-Inch drain the sum of
For the construction of all 28-inch drain the sum of
For the construction of all 32-inch drain the sum of
For the construction of all 34-inch drain the sum of
For the construction of all 36-inch drain the sum of
For the construction of all 88-inch drain the sum of

f per linear meter.
per linear meter.
per linear metgr.

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.

T
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Euast side marginal system.

BECTION 2.
For the construction of all 8-inch sewer the sum of
For the construction of all 10-inch sewer the sum of
For the construction of all 12-inch sewer the sum of
For the construction of al} 18-inch sewer the sum of
For the construction of all 20-inch sewer the sum of
For the construction.of all 24-inch sewer the sum of
For the construction of all 12-inch drain the sum of
For the construction of all 18-inch drain the sum of
For the construction of all 20-inch drain the sum of
For the construction of all 24-inch drain the sum of
For the construction of all 26-inch drain the sum of
For the construction of all 30-inch drain the sum of
For the construction of all 36-inch drain the sum of
For the construction of all 40-inch drain the sum of
For the construction of all 44-inch drain the sum of
For the construction of all 50-inch 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.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.

=]

East side marginal system.

SECTION 8,
For the construction of all 8-inch sewer the sum of
For the construction of all 10-inch sewer the sum of
For the n of all 12-inch eewer the sum of
For the construction of all 15-inch sewer the sum of
For the construction of all 12-inch drain the sum of
For the construction of all 15-inch drain the sum of
For the construction of all 18-inch drain the sum of
For the construction of all 20-inch drain the sum of
For the construction of all 24-inch drain the sum of
For the construction of all 26-inch drain the sum of
For the construction of all 28-inch 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.
per linear meter.

East side marginal system.

SECTION 4. .
For the construction of all 8-inch sewer the sum of
Por the construction of all 10-inch sewer the sugn of
For the construction of all 12-inch sewer the sum of
For the construction of all 15-inch sewer the sum of
For the construction of all 12-inch drain the sum of —-~
For the construction of all 16-inch drain the sum of
For the construction of all 18-inch drain the sum of
For the construction of all 20-inch drain the sum of
For the construction of all 24-inch drafn the sum of
For the construction of all 26-inch drain the sum of
For the construction of all 30-inch drain the sum of
For the construction of all 88-inch drain the sum of
For the construction of all 38-inch drain the sum of
For the construction of all 42-inch drain the sum of

Eaxt side marginal system.
SECTION 5.

For the construction of all 8-Inch sewer the sum of
For the construction of all 10-inch sewer the sum of
For the construction of all 12-inch sewer the sum of
For the construction of all 15-inch sewer the sum of
For the construction of all 18-inch sewer the sum of
For the construction of all 20-inch gewer the sum of
For the construction of all 12-inch drain the sum of
For the construction of all 15-inch drain the sum of
For the construction of all 18-inch drain the sum of
For the construction of all 20-inch drain the sum of
For the construction of all 24-inch drain the sum of
For the construction of all 28-inch drain the sum of
For the construction of all 32-inch drain the sum of
For the construction of all 42-inch drain the sum of
For the construction of all 44-inch 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.
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.

[T

East stde marginal system.

S8ECTION 6,
For the construction of all 8-Inch sewer the sum of
For the construction of all 10-inch sewer the sum of
For the construction of all 12-inch sewer the sum of
For the construction of all 15-inch sewer the sum of
For the construction of all 28-inch sewer the sam of
For the construction of all 32-inch sewer the sum of
For the construction of all 34-inch sewer the sum of
For the coustruction of all 12-inch drain the sum of
For the construction of all 15-inch drajn the sum of
For the construction of all 18-inch drain the sum of
For the construction of all 20-inch drain the sum of
For the construction of all 24-inch drain the sum of
For the construction of all 26-inch drain the sum of
For the construction of all 28-inch drain the sum of
For the construction of all 30-inch drain the sum of
For the construction of all 34-inch drain the sum of
For the construction of all 36-inch drain the sum of
For the construction of all 88-inch drain the sum of
. Por the construction of all 40-inch drain the sum of
For the construction of all 42-inch drain the sum of
For the construction of all 56-inch drafn 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 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.
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Kast side marginal system.

BECTION 7.

For the construction of all 8inch sewer the sum of
For the construction of all 12-inch sewer the sum of
For the construction of all 88-inch sewer the sum of
For the construction of all 40-inch sewer the sum of
For the construction of all 44-inch sewer the sum of
For the construction of all 46-inch sewer the sum of

For the construction of all 12-inch drain
For the construction of all 16-inch drain
For the construction of all 18-inch drain
For the construction of all 20-inch drain
For the construction of all 24-inch drain
For the construction of all 28-inch drain
For the construction of all 30-inch drain
For the construction of all 82-inch drain
For the construction of all 86-inch drain
For the construction of all 50-inch drain
For the construction of all 56-inch drain
For the construction of all 68-inch drain
For the construction of all 62-inch drain
For the construction of all 64-inch drain
For the construction of all 66-inch drain

the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of

A o g P S . B P e S g

North side marginal system.

SECTION 1.

For the construction of all
For the construction of all
For the construction of all
For the construction of all
For the construction of all
For the construction of all

For the construction of all
For the construction of all
For the construction of all
For the construction of all
For the construction of all
For the construction of all
For the construction of all
For the construction of all
For the construction of all
For the construction of all
For the construction of all
For the construction of all
For the construction of all
For the construction of all

8-Inch sewer the sum of
10-inch sewer the sum of
12-inch sewer the sum of
15-inch sewer the sum of
82-inch sewer the sum of
84-inch sewer the sum of
For the construction of all 114-inch sewer the sum of
12-Inch drain
15-inch drain
18-inch drain
20-inch drain
24-inch drain
26-inch drain
28-Inch drain
82-inch drain
88-inch drain
40-inch drain
60-inch drain
b4-Inch drain
56-inch drain
60-inch drain the sum of

the sum of
the sum of
the sum of
the sum of
tht sum of
the sum of
the sum of —no
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of

i
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North side marginal system.

BS8ECTION 2.

For the construction of all 8-inch sewer
For the construction of all 10-inch sewer
For the construction of all 12-inch sewer
For the construction of all 16-inch sewer
For the construction of all 82-inch sewer
For the construction of all 12-inch drain
For the construction of all 15-inch drain
For the construction of all 18-inch drain
For the construction of all 20-inch drain
For the construction of all 24-inch drain
For the construction of all 26-inch drain
For the construction of all 28-inch drain
For the construction of all 82-inch drain
For the construction of all 84-inch drain
For the construction of all 86-inch drain
For the construction of all 38-inch drain
For the construction of all 44-inch drain
For the construction of all 46-inch drain
For the consrruction of all 50-inch drain
For the construction of all 56-inch drain
For the construction of all 62-inch drain
For the construction of all 66-inch drain

For the construction of all 68-inch drain the sum of

For the construction of all 78-inch drain

WWNorth side marginal system.

BECTION 3.

For the construction of all 8-inch sewer the sum of
For the construction of all 10-inch sewer the sum of
For the construction of all 12-inch sewer the sum of
For the construction of all 80-inch sewer the sum of
For the construction of all 82-Inch sewer the sum of

For the construction of all 15-inch drain
For the construction of all 18-inch drain
For the construction of all 20-inch drain
For the construction of all 24-inch drain

For the construction of all 26-inch drain the sum of
For the construction of all 30-inch drain the sum of

For the construction of all 82-inch drain
For the construction of all 40-inch drain
For the construction of all 42-inch drain

For the construction of ull 50-inch drain the sum of
For the construction of all 52-inch drain the sum of

the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of
the sum of

the sum of

the sum of
the sum of
the sum of
the sum of

the sum of
the sum of

the sum of

R
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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 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 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 meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter.
per linear meter,
per linear meter.
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North side marginal system.
8xCTION 4.

For the construction of all 8-inch sewer the sum of
For the construction of all 10-inch sewer the sum of
For the construction of all 12-inch sewer the sum of
For the construction of all 15-inch sewer the sum of
For the construction of all 80-inch sewer the sum of
For the construction of all 12-inch dran the sum of
For the construction of all 15inch drain the sum of
For the construction of all 18-inch drain the sum of
For the construction of all 20-inch drain the sum of
For the construction of all 24-inch drain the sum of
For the construction of all 26-inch drain the sum of
For the construction of all 28-inch dmin the sum of
For the construction of all 30-inch drain the sum of
For the construction of all 34-inch drain the sum of
For the construction of all 36-inch drain the sum of
For the construction of all 40-inch drain the sum of
For the construction of all 42-inch drain the sum of
For the construction of all 44-inch drain the sum of
For the construction of all 48-inch drain the sum of

North side marginal system.

per linear meter,
per linear meter,

per linear meter.
z 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.

LT

SxcTION 6.
For the construction of all 8-inch sewer the sum of
For the construction of all 10-inch sewer the sum of
For the construction of all 12-inch sewer the sum of
For the construction of all 156-inch sewer the sum of
For the construction of all 18-inch sewer the sum of
For the construction of all 78-inch sewer the sum of
For the construction of all 12-inch drain the sum of
For the construction of all 15-inch drain the sum of
For the constructlon of all 18-inch drain the sum of
For the construction of all 20-inch drain the sum of
For the vonstruction of all 24-inch drain the sum of
For the construction of all 26-inch drain the sum of
For the construction of all 30-inch drain the sum of
For the construction of all 32-inch drain the sum of
For the construction of all 34-inch drain the sum of
For the construction of all 36-inch drain the sum of
For the construction of all 42-inch drain the sum of
For the construction of all 44-inch drain the sum of
For the construction of all 54-inch drain the sum of
For the construction of all 58-inch drain the sum of
For the construction of all 60-inch 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.
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

N
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North side marginal system.

8eCTION 6.
For the construction of all 8-inch sewer the sum of
For the construction of all 10-inch sewer the sum of
For the constructlon of all 12-inch sewer the sum of
For the construction of all 15-inch sewer the sum of
For the construction of all 18-inch sewer the sum of
For the construction of all 20-inch sewer the sum of
For the construction of all 56-inch sewer the gum of
For the construction of all 58-inch sewer the sum of
For the construction of all 70-inch sewer tunnel the sum of
For the construction of all 74-inch sewer the sum of
For the construction of all 12-inch drain the sum of
For the construction of all 16-inch drain the sum of
For the construction of all 18-inch druin the sum of
For the construction of all 20-inch drain the sum of
For the construction of all 24-inch drain the sum of
For the construction of all 26-inch drain the sum of
For the construction of all 28-inch drain the sum of
Por the construction of all 30-inch drain the sum of
For the construction of all 82-inch drain the sum of
For the construction of all 86-inch drain the sum of
For the construction of all 42-inch drain the sum of
For the construction of all 48-inch drain the sum of

Bouth side high-level system.

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.
perldinear 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.

T

s o s o s g e

SECTION 1.
For the construction of all 8-inch sewer the sum of
For the construction of all 10-inch sewer the sum of
For the constructipn of all 12-inch sewer the sum of
For the construction of a]l 18-inch sewer the sum of
For the construction of all 20-inch sewer the sum of
For the construction of a]l 24-inch sewer the sum of
For the construction of all 15-inch drain the sum of
For the construction of all 18-inch drain the sum of
For the construction of all 20-inch drain the sum of
For the construction of all 24-inch drain the sum of
For the construction of all 26-inch drain the sum of
For the construction of all 28-inch drain the sum of

; per linear meter.
per linear meter.
) per linear meter.
) per linear meter,
) per linear metcer.
)} 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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South side high-level system.
SECTION 2.
For the construction of all 8-inch sewer the sum of _ per linear meter.
For the construction of all 10-inch sewer the sum of R — per linear meter.
For the construction of all 64-inch sewer the sum of e per linear meter.-
For the construction of all 12-inch drain the sum of P — 5 per linear meter.
For the construction of al1 15-Inch drain the sum of — per linear meter.
For the construction of all 18-inch drain the sum of —_— per linear meter.

For the construction of all 20-inch drain the sum of
. For the construction of all 24-inch drain the sum of
For the construction of all 26-inch drain the sum of
For the construction of all 28-inch drain the sum of

_ per linear meter.
B — per linear meter.
—_ g per linear meter.

per linear meter.

—

Sowth side high-level system.

SECTION 3.
For the construction of all 8-inch sewer the sum of
For the construction of all 10-Inch sewer the sum of
For the construction of all 15-inch sewer the sum of
For the construction of all 20-inch sewer the sum of
For the construction of all 24-inch sewer the sum of
For the construction of all 64¢-inch sewer the sum of
For the construction of all 66-inch sewer the sum of
For the construction of all 70-inch tunnel 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.

PR

For the construction of all 70-Inch sewer the sum of —( per linear meter.
For the construction of all 74-inch sewer the sum of —( per linear meter.
For the construction of all 12-inch drain the sum of — per linear meter. *
For the construction of all 13-inch drain the sum of —( per linear meter.

For the construction of all 18-inch drain the sum of —_— per linear meter.
For the construction of all 20-inch drain the sum of ——— ——— ¢ per linear meter.
For the construction of all 24-inch drain the sum of ———— ——— ( ) per linear meter.
For the construction of all 28-inch drain the sum of —_— per linear meter.
For the construction of all 30-inch drain the sum of —_( per linear meter,
For the construction of all 82-inch drain the sum of — per linear meter.
For the construction of all 34-inch drain the sum of — per linear meter.
For the construction of all 42-inch drain the sum of — per linear meter.

For the construction of all 44-inch drain the sum of —( per linear meter.
North matadero system.
SECTION 1.
For the construction of all 8-inch sewer the sum of —_— % per linear meter.
For the construction of all 10-Inch sewer the sum of — per linear meter.
For the construction of all 12-inch sewer the sum of —_ per linear meter.

For the construction of all 20-inch sewer the sum of —— ——— ( per linear meter.

For the construction of all 24-Inch sewer the sum of — per linear meter.
For the construction of all 26-inch sewer the sum ol — per linear meter.
For the construction of all 12-inch drain the sum of _ % per linear meter.
For the construction of all 15-inch 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.

For the construction of all 18-inch drain the sum of
For the construction of all 20-inch drain the sum of
For the construction of all 24-inch drain the sum of
For the construction of all 28-inch drein the sum of
For the constructlon of all 30-inch drain the sum of
For the construction of all 60-inch drain the sum of
For the construction of all 62-inch drain the sum of

North matadero system.

3ECTION 2.
For the construction of all 8-inch sewer the sum of
For the construction of all 10-inck. sewer the sum of
For the construction of all 12-inch sewer the sum of
For the construction of all 16-inch sewer the sum of
For the construction of all 24-inch sewer the sum of
For the construction of all 26-Inch sewer the sum of
For the construction of all 12-inch drain the sum of
For the construction of all 15inch drain the sum of
For the construction of all 18-inch draln the sum of
For the construction of all 20-inch drain the sum of
For the construction of all 24-inch drain the sum of
For the construction of all 28-inch drain the sum of
For the construction of all 82-inch drain the sum of
For the construction of all 36-inch drain the sum of
For the construction of all 38-inch drain the sum of
For the construction of all 40-inch drain the sum of
For the construction of all 50-inch drain the sum of
For the construction of all 58-inch drain the sum of
For the construction of all 72-inch drain the sum of
For the construction of all 80-inch drain the sum of
For the construction of all 82-inch drain the sum of
For the construction of gll 84-inch 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.
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.

B P P N
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North matadero system.

SEcTION 8.
For the construction of all 8-inch sewer the sum of
For the construction of all 10-inch sewer the sum of
For the construction of all 12-inch sewer the sum of
Por the construction of all 26-inch sewer the sum of
For the construction of all 28-inch sewer, the sum of
For the construction of all 80-inch sewer, the sum of
For the construction of all 34-inch sewer, the sum of
For the construction of all 12-inch drain, the sum of -
For the construction of all 16-inch drain, the sum of
For the construction of all 18-inch drain, the sum of
For the construction of all 20-inch drain, the sum of
For the construction of all 24-inch drain, the sum of
For the construction of all 26-inch drain, the sum of
For the construction of all 28-inch drain, the sum of
For the construction of all 82-inch drain, the sum of
For the construction of all 38-inch drain, the sum of
For the construction of all 40-inch drain, the sum of
For the construction of all 42-inch drain, the sum of
For the construction of all 50-inch drain, the sum of

Matadero drainage system.

For the construction of all 24-inch drain, the sum of
For the construction of all 82-inch drain, the suam of
For the construction of all 84-inch drain, the sum of
For the construction of all 42-inch drain, the sum of
For the construction of all 46-inch drain, the sum of
For the construction of all 48-inch drain, the sum of
For the construction of all 50-inch drain, the sum of
For the construction of all 58-inch drain, the sum of
For the construction of all 68-inch drain, the sum of
For the conatruction of all 70-inch drain, the sum of
For the construction of all 82-inch drain, the sum of
For the construction of al! 84-inch drain, the sum of
For the constraction of all 140-inch drain, the rum of
For the construction of all 16 by 10 foot drain, the sum of
For the construction of all 18 by 94 foot drain, the sum of
For the construction of all 20 by 9} foot drain, the sum of

South Matadero system.
8ECTION 1.

For the construction of al] 8-inch sewer, the sum of
For the construction of all 10-inch sewer, the sum of
For the construction of all 12 inch sewer, the sum of
For the construction of all 15-inch sewer, the sum of
For the construction of all 82-inch sewer, the sum of
For the constyuction of all 86-Inch sewer, the sum of

.

—

e e o, o e i,

|
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South Matadero system.
8ECTION 2.

For the construction of all 8-inch sewer, the sum of
For the construction of all 10-inch sewer, the sum of
For the construction of all 15-inch sewer, the sum of
For the construction of all 18-inch sewer, the sum of
For the construction of all 20-inch sewer, the sum of
For the construction of all 24-inch sewer, the sum of
For the construction of all 26-inch sewer, the sum of

-

il

Jesus del Monle system.

For the coastruction of all 8-inch sewer, the sum of
For the construction of all 10-inch sewer, the sum of
For the construction of all 12-inch sewer, the sum of
For the construction of all 15-inch sewer, the sum of
For the construction of all 24-inch sewer, the sum of
For the construction of all 26-inch sewer, the sum of
For the construction of all 34-incl. sewer, the sum of
For the construction of all 88-inch sewer, the sum of

|

Cerro system.
82cTION 1.

For the construction of all 8-inch sewer, the sum of
For the construction of all 50-inch sewer, the sum of
For the construction of all 62-inch sewer, the sum of

—

) Cervo system.
SxcTiox 2.

For the construction of all 8-inch sewer, the sum of
For the construction of all 10-inch sewer, the sum of
For the construction of all 28-inch sewer, the sum of
For the construction of all 62-inch sewer, the sum of
For the construction of all 54-inch sewer, the sum of
For the construction of all 62-inch sewer, the sum of

—

—{
—
—

| IE

per linear meter.
per linear meter.
r 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.

49

per linear meter.

2 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.
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Cerro system.
SECTION 3.

For the construction of all 8-inch sewer, the sum of
For the construction of all 10-inch sewer, the sum of
For the construction of all 12-inch sewer, the sum of
For the construction of all 15-inch sewer, the sum of
For the construction of all 18-inch sewer, the sum of

— ) per linear meter.
—_— § } per linear meter.

— per linear meter.
per linear meter.

per linear meter.

Cerro system.
SECTION 4.

For the construction of all 8-inch sewer, the sum of
For the conatruction of all 10-inch sewer, the sum of
For the construction of all 12-inch sewer, the sum of
For the construction of all 15-inch sewer, the sum of

—( ) per linear meter.
_ 3 gper linear meter.

_ per linear meter.
) per linear meter.

Cerro system.
SECTION 5.

For the construction of all 8-inch sewer, the sum of
For the construction of all 10-inch sewer, the sum of
For the construction of all 12-inch sewer, the sum of
For the construction of all 15-inch sewer, the sum of
For the construction of all 18-inch sewer, the sum of
For the construction of all 20-inch sewer, the sum of

— ) per linear meter.
i per linear meter.

per linear meter.

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

Vedado system.
S8ECTION 1.

¥or the construction of all 8-inch sewer, the sum of
For the construction of all 10-inch sewer, the sum of
For the construction of all 12-inch sewer, the sum of
For the construction of all 15-inch sewer, the sum of
For the construction of all 1%-inch sewer, the sum of
For the constructiou of all 20-inch sewer, the sum of
For the construction of all 26-inch sewer, the sum of
For the construction of all 28-inch sewer, the sum of
For the construction of all 44-inch sewer, the sum of
For the construction of all 54-inch sewer, the sum of

—_ ) per linear meter.
per linear meter.
 — g per linear meter.

—

per linear meter.
per linear meter.
B — 2 per linear meter.

_ per linear meter.
per linear meter.

—_— i per linear meter.

per linear meter.

For the construction of all 56-inch sewer, the sum of — per linear meter.
Vedado system.
B8ECTION 2.
For the corstruction of all 8-inch sewer, the sum of B — per linear meter.
For the construction of all 10-inch sewer, the sum of —_— per linear meter.
For the construction of all 12-inch sewer, the sum of _ per linear meter.

For the construction of all 16-inch sewer, the sum of
For the construction of all 18-inch sewer, the sum of
For the construction of all 20-inch sewer, the sum of
For the construction of all 26-inch sewer, the sum of
For the construction of all 28-inch sewer, the sum of
For the construction of all 32-inch sewer, the sum of
For thoe construction of all 36-inch sewer, the sum of

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

B — ; per linear meter.
per linear meter.

( ) per liftear meter.
( ) per linear meter.

For thic construction of all manholes of the first class, the sum of ) each.
For theconstruction of all manholes of the second class, the sum of ) .
For the construction of all manholes of the third class, the sum of ) each.
For the construction of all manholes of the [ourth class, the sum of ) each.
For the construction of all manholes of the fifth class, the sum of ) each.
For the construction of all manholes of the sixth class, the sum of ) each.
For the construction of all No. 1 recefving inlets, the sum of ) each.

For the construction of all No. 2 receiving inlets, the sum of ( ) .

For alil cast iron in drain outfalls, the sum of ( ) per ton of 2,000 pounds.

For the coustruction of all 6-Inch vitrified-pipe house connections for sewers, the sum of
— per linear meter.

For the construction of all 6-inch cast-iron-pipe house connections for sewers, the sum of

) per linear meter.

For the construction of all 6-inch ventilator pipes, the sum ot
meter.

( )} per linear

For the construction of all 6-inch house connections for drains, the sum of e { )
per linear meter,
For the construction of all 10-inch {nlet connections to drains, the sum of ( ) per
linear meter.
For the construction of all 36-inch force main, the sum of é per linear meter.
For the construction of all 20-inch force main, the sum of - _— per linear meter.
For the furnishing and placing of all 36-inch valves, the sum of e&cll:
each.

For the Iumlshinf and placing of &1l 20-inch valves, the sum of

For the construction of the siphon on Infanta street at Villarin bridge, the sum of

For the construction of the siphon on Concha street, the sum of ( ).

For the construction of the siphon across Matadero Creek near Cristina Bridge, the sum of
For the construction of the South Side pumping station, the sum of ( ).
For the construction of the Vedado pumping station, the sum of 2
For the construction of the Vedado sublift corner Fifth and B streets, the sum o

F(gr the )c'onstmction of the Vedado sublift corner Seventh and Sixteenth strects, the sum of

For the construction, maintenance,and operation of the sand catcher,settling basins, temporary
pumping station,and outfall at La Punta, the sum of .

For the construction of the siphon across the harbor at La Punta, the sum of —_—_ )
per linear meter.
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Vedado system—Continued.
8xcrion 2—Continued.

For the construction of El Morro pumping station, the sum of
For the construction of all 7-foot tunnei in outfalls, the sum of

meter.

For tii;e construction of all 7-foot sewer in outfall, the sum of
meter.

Por the construction of the outfall well, the sum of (

For t."lexe construction of the offshore outfall sewer, the sum of
meter.

Forall extra earth excavation, the sum of

For all extra rock excavation, the sum of

For all extm rubblestone masonry, the sum of ) per cuble meter.

For al] extra second-class concrete masonry, the sum of ) per cubic meter.

For all extra haul, the sum of — ) per cubie meter 1 kilometer.

For all excavation of deposits from old sewers, the sum of ) per cubic meter.

For all extra haul of material excavated from old sewers, the sum o! ( ) per
cubic meter 1 kilometer.

For all timber in foundation, the sum of ( ) per 1,000 feet B. M.

For the fumiahlnﬁ and dri of all piles, the sum of _— per linear meter.

For all sheathing left in trench, the sum of ) per 1,000 feet B. M. -

For all sheet pi left in place, the sum of ( ) per 1,000 feet B. M.

Street paving.
— ) per square meter.

pe
) per cubic meter one kilometer.
)} per cubic meter.

—( ) ) per linear

— ) per linear

( ) per linear

—_ ) per cubic meter.
( ( ) p%i cubie meter.

For preparing subgrade, the sum of

For extra h%l, the sum of

For concrete in foundation, the sum of

For brick pavement, including sand cushion, the sum of (

For block asphalt pavement on sand cushion, including cushion, the sum of
per square meter.

For block asphalt pavement on mortar bed, including bed, the sum of

For aheet asphalt t, th £ ( )
'or shee pavemen e yum o r square meter,
For mnd::s granite curbing on sand bed, including bed, J’fe sum of
linear meter.
For standard granite curbing on concrete bed, including bed, the sum of
T.

per linear meter.

For t:‘l!nutone curbing on sand bed, including bed, the sum of
meter.

For bluestone curbing on concrete bed, including bed, the sum of

meter.
For special 8” x & granite curbing, including bed, the sum of

meter.

For circular standing granite curbing on sand bed, including bed, the sum of
per linear meter,

For circular standard granite curbing on concrete bed, including bed, the sum of
( ) per linear meter.

For circular standard bluestone curbing on sand bed, including bed, the sum of
( ) per linear meter.

For circular standard bluestone curbing on concrete bed, including bed, the sum of

) per square meter).

—( ) per

— ) per
— )
( ) per linear

— ) per linear

{ ) per linear

( )

{ ) per linear meter.

For circular special 8” x 8” granite curbing, including bed, the sum of ( } per
linear meter.

For resetting old curbing on sand bed, including bed, the sum of — ) per linear
meter.

For resetting old curbing on concrete bed, including bed, the sum of —( ) per

ear meter.
We (03 1 make this propoeal with a full knowledge of the kind, quantity, and quality of the arti-
cles required, and if it is accepted will, after recelving written notice of such acceptance, enter into
contract within the time designated in the specifications, with good and sufficient sureties for faith-

ful performance thereof.

Signature

Aggress] ] ——
Signature]
Address]  ——

Signature
Agcrllrens )
Signed in triplicate.]

WORKS OF THE PORT.

The operations of the division of the ¢ works of the port’’ (see report of A. H. Weber,
asgistant engineer) during the past six months have been confined mainly to work
of a routine character, the only exception being the construction of a small concrete
bulkhead and stepse in front of the building used by the captain of the port. The
plant of this division has been most usefully employed on work for private owners
on the water front, for which these owners have paid in full. This use of the public
plant was neceseitated by the abeence of any private plant for work of this char-
acter in these waters.

The project of improving the harbor front of Habana between the Punta and
Caballeria ]Wharf as given in Captain Weber’s report would result in great benefit
to the city. In addition to the sanitary and_economical advantages which would
result therefrom, this work in connection with the new park to the west of the
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f::at:oand the pro sea wall and roadway between it and the torreén at San
will give to Habana a sea-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 tides 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 was 0.898 feet; the maxi-
mum 2.22 feet, and the minimum 0.02 feet. The maximum difference of water level
observed was 3.07 feet. The observations will be continued for some time longer.
The establishment of the port, deduced from one year’s observations, is 8 hours and
14 minutes.

Captain Weber has acted also in the general capacity of assistant to the chief
engineer of the department, and has made a number of valuable invesetigations and
reports on works throughout the island.

he pressing need for increased wharf facilities continues. As detailed in the
report of the department for the fiscal year 1900, paﬁe 142, the available spaces in the
immediate city front which are not adequately utilized comprise 370 meters lyi
between the ferry steps and the San José concession wharves; about 350 meters o
the Ban José conceesion front; about 250 meters of the navy-yard front, and the 550
meters front which can be gained by dredging and bulkheading at the head of the
bay between t.hlezein.s company’s wharves and the point of Atarés hill. If these
spaces were utili and piers built projecting from them, as well as from the 593
meters front of the general merchandise wharves owned by the State, provision
would be made for the commerce of the city for many years.

The construction of piers has in the past been discouraged partly by the owners of
lighters in the harbor, who make profits from their plant, and partly by

uarantine restrictions in the States. The quarantine regulations, Ea.rﬁcularl of the
uthern States, impose penalties on vessels which lay at the wharves of Habana
additional to those to which ships which simply anchored in the harbor are sub-
jected. It is to be expected that, now that a greater knowledge has been gained of
the nature and mode of propsagation 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 filling at the head of the bay, for in
the rainy season there is enough fresh water in the marshes there to permit moe-
quitoes to breed.

With a continuous line of bulkhead from the Punta to Regla, with the sewage of
Habaua carried to sea as contemplated in the contract about to be entered into by
the city of Habana, with the waters of Matadero Creek purified by the removal of
the abattoir and freed from sewage, and with the streets of Habana kept clean as at
present, the stigma which has so 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 has suffered less than the portions of the high central part.

BUILDING CONSTRUCTION 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 Sven in the report of Captain Huston.

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. Huston, assistant to the department chief engineer, was placed in general
charge, and took 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 was more
directly supervised by Mr. G. W. Armitage, architect of the city engineer’s force.
Mr. Armitage had particulai charge of designing and drafting. ¥n dition to the
ordinary building construction work, this office was chal with a considerable
amount of work which would ordinarily be classed as mechanical and electrical
engineering, in the degign and installation of electric lighting, laundry, and steam
cooking plants. The work has been done in a manner satisfactory to all concerned,
and %reat credit is due to the entire division for their skill and energy. It isa 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 was in general in excess
of the estimated cost by a margin equal to or greater than that usually allowed for
contractors’ profits and contingencies. How much technical knowledge this demon-



REPORT OF MILITARY GOVERNOR OF CUBA. 53

strates can only be appreciated by those who 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 frames. 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 s more than
12 inches a The expanded metal must be drawn tight and the laps carefully
wired together. The first coat of plaster is applied in the consistency of ordinary .
mortar and in quantity sufficient to forma comg)arat.ively smooth surface about three-
eights of an inch thick over the outside face of the expanded metal. Before setting
it is scratched thoroughly with the stub of a broom. The first coat is made as fol-
lows: A mortar of 1 part lime ggtty and 2 Ipa.ma sand i made in quantity sufficient
for the entirejob. This should be mixed at least two weeks beforeusing. Asrequired,
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. Thie coat must be thoroughly rub in with a
float until the mortar has taken a first set, rubbing out the small cracks which
develop, as the settin ing when the surface is exposed to the sun.

1t 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 atilizing the ordinary t{pe of tank water-closet for school or prison work, Mr.
Armitage made a most useful improvement bixinclosing the chain for the pull 1n an
iron pipe, and subetituting a simple lever, working through a slot in the pipe, for the
pull dle. By this meane the chain is srotected against accident or malice and
the pull in the lever is always in the right direction.

In the preparation of the Mercedes Hospital operating room all possible precau-
tions have been taken for the protection of the patient, as detailed in Captain Hus-
ton’s report.

The execution of the project was attended with difficulties of all kinds. In ‘ﬂm
plates for the floor the edges were untrue and the surfaces were warped. These
edges bad to be ground to true plane surfaces on an emerz wheel, and after laying
the top surfaces to be rub down at the joints by hand with eme wder
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’shand 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 glassand iron skylight was Elac , many leaks
developed 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
tope of the operating desks. It was desirable that these should be of a dull black
color, and rendered proof against acids. The process described in Captain Huston’s
report was by a similar finish which has been in use for some years in the
laboratories of the College of Physicians 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 nas been used very
successfully for pavements and floors.

The concrete for floors and pavements was 34 inches in thickness, composed of a
base 3 inches thick, of ordinary conzrete of 1 part Portland cement, 4 parts sand, and
8 parts broken stone, with a top finish one-half inch thick, of 1 part Portland cement

and 1 part sand. The 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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80 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 surface
was then applied (which must be before the concrete in the base has sct) 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 base.
Planes of weakness were formed in this manner, so that she cracks which are sure to
form in a large mass 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 fy rmation of these planes of weakness are essential to the formation of a
strong, well- f)penring pavement. Difﬁculti was experienced in training the working
parties to follow these instructions, and wherever they were deviated from defecta
appeared later in the pavement.

m cost in Habana of pavements of this character is given in the following table
(per square of 100 square feet):
‘ MATERIAL,

Finish coat or wearing surface:
1.16 barrels Portland cement, at $3.40. ... ... ottt i et e,
1.16 barrels sand, 4 cubic feet, at $0.06 . .

Total cost materinl of findsh comt .. ... i ittt et iecirairaccecnaanaan
Concrete base:

25 cubfc feet stone, AL $0.06 ... ... . .iiiiiii it iiiiiiiiiieiaeiisnriaecacatenaenaaas 1.50

12} cubic feet sand, at $0.06 .. ... ... ..t iiiiiiiaeaiiicanrateretstaraarararaaaans .

0.95 barrel (3.1 cubic feet) cement, at $3.30 perbarrel ... .c.ciiiiiiiiiiiiiiiieiianaaaan 314

Total cost material for conerete base .........ooiveiiiiiiiiiiiriieiiactiinsasacenamaees 5.89
Total cost of materfal. ... ..ooiiiiiii it it iirecistiansiacttneetaetnaanenaananns 9.57

Total cost material per square Yard ... ......cceeiiceiiciscncaosasaresonssssiescsossassannnannnns .86
Total cost material Per 8QUATe MEeLEr . ... .. veuuciareiiiaiacesceseseassssonsosecscsnacsnssanans 1.8

LABOR.
Finish coat or wearing surface:
1 mason at §3, 1 mason at $2.50, $6.50, for 2} hoursor Ay ofaday ..................._. 1.64
03 3 417 1 50

Total cost labor on wearing surface
6 laborers at §1,25, 2 laborers at $1 for one-fourth day
Foreman for one-fourthday .......oocviiemionnnnennn

Total cost 1abor, concrete baBE ....cveieuinriiiiiiriiiieneransesnaenarastrcansorearsnsnnss 2.56

Total cost of labor per square (100 8QUATE feet) .....euuernuicmanrarenrentiinieeeieeresnnsannoanes 4.60

Total cost of labor per square yard ....
Total cost of labor per syuare meter...
Total cost of completed pavement:

Per square (100 square feet) ............ooouun

Persquare ¥ard...... ...l ceen

POr BQUATE MELET . ...oveitiiiiitt it itiiresesesasacerasassssnenrssnosansnareansnsonnnress

NOTE.—A mason will lay on an average about 200 square feet of finish coat per day.

The roof of the court room of the municipal vivac is to be of concrete and expanded
metal, on stee! I beams, spaced 5 feet apart, as detailed in Captain Huston’s report.
The concrete will be finished as detailed for pavements. To allow for ex ion and
contraction, joints three-fourths inch wide, filled with paving pitch, will be placed
over a number of the I heams, 8o as to divide the roof into sections about 20 by 20 feet.
The surface of the concrete will be coated with paraffin, applied hot (one-thinf n
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 openings and of the materials removed. Itisgratifying 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 HABANA.

An accurate survey has been made of batteries 1,2,3, 4,5, and Velasco, which are
all of the modern works, exceptingrthe small addition to the old fort of La Punta, for
the rea-coast defense of Habana. The Spanish plans of the works, received through
the evacuation commission, were found to be inaccurate, and were probably the org-
inal projects which were deviated from in construction. Photographs have been
taken1 of ?ll parts of the works. Surveys of El Moro and Atarés have been partly
completed.

Tlrl)e topographical survey of the country in the vicinity of Habana is in p
and the éeld work over the area between Habana Harbor and the Almendares g’vex
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has been completed and the work partly plotted for a distance of about 3} 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 moet 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 invited to Mr. Sargent’s report.

In general it may be said that the city en%;geer department has proved well organ-
ized for its work. A change which should made in the near future is to organize
a plumbing inspector’s office as a part of the office of the municipal architect. This
has not been done inasmuch as new lei;islation is required to make it effective. The
time did not seem ripe for a modern plumbing law in thiscity until this winter. At
last the citizens of Habana have recognized the necessity for this 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 appropriations for the works for the sanitation
and heautification of the city, for the reconstruction and modernizing of its buildings
for public uses, and for the care and preservation of the relics of its stormy past, which
yet remain in the portions of the city wall and the ancient works of fortification.

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

APPENDIX A.

Prerro Principg, CuBa, February 19, 1901.
81r: Complying with instructions, I have the honor to submit the followingreport
on expenditures of customs-funds appropriation, military department, administration
and rural guard, fiscal year 1901, for theﬁ)eriod July 1 to December 31, 1900.
The amount of money received from the

treasurer is stated below:

The expenditures were, as stated under the following heads:
I. Pay of rural guard: The rural guard paid by this office consists of 6 officers, 26
noncommissioned officers, and 162 privates, all mounted.

Expenditures:

a8 0] 8 L L $42,075.00
ugbuilieap.‘fi. ............................................................................. 8,018.65
B+ 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 customs property ware-
house guarding government propertY.

Other watchmen are employed only when circumstances render such employment
abeolutely necessary.

Total expentlitures, vouchers paid, $1,092.50

111. Office expenses of the district commander: The employees of this office are
ag follows: Alcides Betancourt, secretary to the commanding officer, salary, $150
per month; Sarah Carbiras, typewriter, salary, $40 per month; José Castillo, clerk,
salary, $30 per month; Henry Betancourt, messenger, salary, $30 per month; José
Antonio Areu, janitor, salary, $30 per month; Francisco Arteaga, laborer, salary, $3
per mounth.
Expenditures for six months ending December 31:

Vouchers PaId .. .....ooi i i e ca i eeeaeena $1,991.52
LiabiMties. ......ooooiiuiii e feeieicaitatacearararaaannenad eeeean 19.04
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IV. Office expenses of the disbursing officer and quartermaster, this city: 1. The
employees connected with the quartermaster’s office are J. Z. Bazan, clerk in charge
of receiving and shipping supplies, salary, $100 per month; R. Z. Bazan, clerk, salary,
275 per month; total expenses connected with the quartermaster’'s department are

1, 050.

2. The employees belonging to the civil disbursing office are: Ubaldo Socarris,
clerk cash department, salary, $100 per month; Philip H. O’Connor, clerk corres-
pondence and property departments, salary, $100 per month; Antonio Iraola, clerk
1n charge of customs property and warehouse, salary, §100 per month; Cldudio Espi-
nosa, storekeeper at customs property warehouse, salary, $50 per month; Antonio
Torres, janitor, salary, $30 per month; José Docando, messenger, salary, $30 per month.
There was purchased for this office one No. 6 Smith-Premier typewriter, and a
photographing outfit complete.

The expenses connected with the civil disbursing office are:

2,400.76

Second Lieut. Hugh A. Roberts, Eighth Cavalry, was on duty as assistant in this
office from July 1 until October 17, 1900.

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

Expenses connected with the quartermsaster's department:
Vouchers paid . ..oc.ueoiieiiiiai it ittt ittt et cssar s re s e nanens $1, 050. 00
Liabilities. ...ooovneeiiniiiiineiiiiininn, caeen .
177
Expenses connected with the civil disbursing office: -
Vouchers paid ... ...ocuie i i iiiciiesalrre et a b aae 2,862.73
D0 035 £ PR 38. 08
B 17 2, 400. 76
Grand total. . ...t i iieiiietiieiiainetra s asreeeaiiiraria e naran 8, 450. 76

V. Repairs to the old powder magazine now used as quarters for a detachment of
the rural guard: The r%pairs consisted in repairing the floors, windows, doors, and
roof to the building. Total cost of expenditures for the six months ending Decem-
ber 31, 1800, was $158.

VI. Office expenses of the rural guard: Adolfo Verjano is employed as clerk at
a salary of $75 per month. The following are also charged to this office: Rents of
office and quarters for rural guard or detachments of same, lights, oil, stationery,
expenses connected with enlistment, promotion, etc., of the rural guard, traveling
expenses of members of the rural .

Expenditures:

Vouchers paid . ... i ittt ae et raraannan $647.838
B 9% 1Y o3 3 102.21
20 O 749.54

Report on expenditures of cusioms funds appropriation, military de;gartmeni, barracks and
quarters, fiscal year 1901, for the period July 1 to December 31, 1900.

The following funds were received from the treasurer of the island:

The work undertaken and performed with expenditures were as follows:

I. Emergency expenses connected with United States troops: Under this heading
the work was the following: Ditching to properly drain Camp Mackenzie; ditching to
properly drain in the vicinity of the railroad siding and around the warehouses;
repairing the two water tanks at Camp Mackenzie; loading and unloading supplies
ghipped on the railroad at Camp Mackenzie; loading and unloading supplies shipped
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on the railroad at Puerto Principe; building tent floor and making necessary cam
armngr:lents; building milmaxi croesing, Camp Mackenzie; repairing roads in an
near p Mackenzie; clearing off trees, brush, and rubbish in and around Camp
Mackenzie; repairs to bathing facilities for enlisted men at Camp Mackenzie.

Total expenditures:

Vouchers PAEA . ... i iiicricrerraecraa e reanraerararaan s $1,536.94
Liabites. ..o e e e aaes 202. 97
TOLRL. . . eece i iii e ieiaeeiaaieeiasotnenaca acaaaacarenasanacnetaraaanas enananneannes 1,744.91

II. Rents: The property rented on December 31 is the following: Building (first
floor) used as offices for civil disbursing office and disbursing quartermaster, $30 per
month; building used as warehouse for dustoms property, $756 per month; land used
in connection with quartermaster’s warehouse, this city, $12 per month; grounds used
by united States troops as camping ground and pumping station.

For these unds Mr. 8. Moran makes claim to the property, but is unable to
prove ownership. 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 takel} up by the district commander.

Total rents paid for the period ending December 31.

Liabitities determined . .......coeeucvenavarnnnnenns o
Lisbllities on account of claim pending. .......cccenciieiiiiiiioaciaaiicierenearorennaenan

III. Supplying water to United States troops at CampMackenzie: Water is obtained
from the %mje k and pumped about 1 mile through 2-inch pipe to two tanks in

camp.

Tlfe water pipes are above ground. The pumping apparatus consists of 1 new
boiler, 20 horsepower; 1 small boiler pump, and 2 supply pumps. One of these
pnmps is 8 No. 3 Knowles pump, but 1s unserviceable, the other is a No. 3 Blake
pum% which, though serviceable, is nearly worn-out. The entire pumping machinery
18 un

er cover.
Coet for six months ending December 81: -
Youchers pald. . ......iootinriiiiiiiiiiiiiecmeciiriecararcnearonoctacassecancsasnsonnacenses $706. 61
Liabilitles ....c.coviiniiininniniiiiiiiiaa e eteasnesssiccssatetissesacananansannesanas 197.50
A SRR 908.11

IV. Military brid§ over the Hotebonica: This brid%e 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 utili as far as possible, and
the present bridge is in good condition. Total cost, including abutments, $296.25.

V. Temporary fo 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 cost $950.

V1. 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

vanized corrugated iron, and the building has an 8-foot porch on three sides.

e addition is 18 by 24 feet, with galvanized corrugated iron roof, and is used as a
kitchen. The kitchen was built from material on hand, excepting the roof. The
cost of this building was $1,015.

VII. Temporary quartermasters’ warehouse, Camp Mackenzie: This building is
28 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 used as much as possible. Total cost of this building was $1,225.

VIII. Temporary reading room and library for enlisted men at Camp Mackenzie:
This building is 36 by 54 feet and walls 12 feet high. It has a galvanized-iron roof,
and x ;(;heezon three sides. The building was nearly completed December 31, and
cost $1,778.12.

1X. Artesian-well boring: This expenditure covers the boring of a well on the site

roposed for a military post. The well is 510 feet deep and 8 inches in diameter.

e water is of excellent quality, and comes within 8 to 12 feet of the surface. The
O By ot party: This 1 th pl te
urveying party: This party was employed in connection with plans, map, ete.,
of the ropoegg post site near Puerto Principe. Total expenditures were 824£

XI1. Temporary commissary warehouse at Camp Mackenzie: This building is 26
feet wide, 200 feet long, and wall 12 feet high. The building is divided into four
rooms, the first for butcher shop and cold storage, the second for general storeroom,

cuBa 1900—voL o, PT 4—35
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sale, and issue room, the third for an office, and the fourth for the commissary ser-
feﬁnt. The building was about half completed December 31, 1900, and cost as
ollows:

Vouchers pald ...t i i e i creceerectreraaanaeee s e acannaanan 491.14
mbmtlesr.’?.l ................................................................................. = 6.9
B 7 PPN 2,498.09

Report for that part of the workings of this office which relales to the appropriation munici-
palities, sanitation, fiscal year 1901, for the period July 1 to December 31, 1900.

The following statement shows the amount of funds received:
From the treasurer of the island:

L6001 410 T 7 74,386

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

. Btreet grading and paving: Under instructions of the military governor, work
of this class was begun September 3, 1900.

The general work was to grade Caridad street and streets crossing it, and also build
a central walk and pave said street.

The working parties were under Mr. José Luaces, and the engineering work under
Mr. J. E. Agramonte, civil engineer, until October 20, when Mr. Agramonte waa
placed in charge of the entire work. This street is one of the most 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 was almost
impassable, and may be best described as a plain natural dirt road. The amount of
excavations on Caridad street amounted to 69,500 cubic feet, and on cross streets to
83,200 cubic feet, making a total of 162,700 cubic feet. The fillings amounted to 76,350
cubic feet. The central walk is 10 feet wide, extending the entire length of the street.
The retaining walls for the walk are stone masonry 18 inches thick, 2 feet deep, and
having a total length of 4,640 feet. These retaining walls were all completed prior
to December 31. this time stone slabs were laid on one full block and part of
another block, in allyl,700 square feet. The paving slabs are native milestome. The
street is to be paved with crushed rock. and when completed is to have a thickness
of 9 inches. The paving is being done in accordance with specifications for mmcadam
road, as laid down in Gilmore’'s Manual.

On December 31, crushed rock was laid the entire length of Caridad street, and on
both sides to a depth of 4 inches. To carry on the paving of this street one rock
crusher, with steam engine complete with a liberal supply of spare parts, was pur-
chased for $1,949.30, which includes duties and freight to Nuevitas, Cuba. One
Buffalo Pitts 10-ton steam road roller was also purch at a cost of $3,101, delivered
at Nuevitas, Cuba, duties and freight prepaid. Before the receipt of the rock crusher,
the breaking of rock was done by hand. Before the receipt of the steam road roller,
the ordinary road rollers were used to the best advantage possible.

The total exgenditures to December 31 are 88 folloWB. ... .. ...iiiiiiiiiiiniiiii e $26, 080. 88
The total liabilities not paid are 88 fOllOWS. ..ccoieiiieiiaiiiiiiii it ciareniaeeriaenas 5,807. 89

Thus making the total cost to include December 81......c.ccviiviiiiiiirnnrennnenannn 81,888.77

II. Surveying party: The object of this work is to obtain a complete and accurate
map of this city. At the present time no such map exists. .
ﬁle work done by this party is as follows: 1, plan, elevation, and section of carcel,
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this city; 2, map of that Eortion of this city which includes the old cavalry barracks
the quartermaster’s warehouse, artesian-well plant, civil hospital, carcel, and railroad
station; 3, map, plan, and section of Caridad street, showing old es, etc; 4, map,
plan, and section of Caridad street in accordance with pro improvements; 5,
map of the town of Las Minas, showing ditch built to prevent floods in the town;
6, map of the province of Puerto Principe, showing municipalities, compiled from
most reliable data obtained; 7, copy of old map of the city of Puerto Principe; 8,
leveling for sewerage and water plges in general hospital, this city; 9, plan, section,
and side view of Caridad Bridge; 10, plan and section of pro repairs and alter-
ations to Caridad Bridge; 11, plan, section, and side view of ino Bridge; 12, plan,
section, 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 as claimed to be occupied
by United States troops near this city; 15, map of 37 blocks of Puerto Principe;
total e ditures were $1,235.97.

IIl. Drainage at Las Minas, Cuba: This town has always suffered from floods dur-
ing the rainy season on account of the water from the mountains and slopes back of
it.  The nataral course of this water was through the center of this city. It there-
fore became a necessity to change the water course, and the plan settled upon was
to construct two large ditches, divide the water, and deviate it from the town. The
ditch to the east was started in June and completed in July. The ditch is 2,950 feet
long, 12 feet wide on top, 9 feet wide at the bottom, and averages 3 feet in de{):‘l:).
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 was made by the public works degartment.

V. Casino Bridge: The old bridge has for some time been beyond repair, and as
the aynntamiento of this city requested it, $1,300 was asked to build a new bridge.
The proposed bridge is to be of timber, 32 feet wide and 53 feet long. The bridge is
to be of three spans and to rest upon a foundation of piles. Only $10.50 was expended
by December 31, 1800.

V. Sanitar{lins tor: Dr. J. A. Ponce was 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. Artesian-well boring: Under this heading one well was begun, 75 feet from
the first well on the public ground used by the quartermaster’s department, this city,
the other at the public market piace, this city. The first was begun October 10, 1300,
and completed mber 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 %ecem T 31 was 40 feet deep. This is to be an 8inch well also. The first well
is to be used in connection with the supply of water to public buildings, the general
hoepital and carcel being the huildings now using water from the anaratus now on
the ground. The well at the market place is intended for the supply of good water
to the general public. These 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 coet of these wells up to Bgeamber 31, 1900, is as follows:

D 4+ T L v $1,044. 50
Lisbilities -- R . wee  100.00
B 7 g PP, 1,144, 50

VII. Street cleanin% department: This department is under the charge of Mr.
Alberto Agramonte. It has swept daily, Sunday excepted, about 50 miles of streets
and alleys, and carted away approximately, 9,360 cubic meters of dirt and garbage.
Besides doing this, the department has kept the streets and outskirts of the city,
including 1% miles of river banks, free from- weeds and grass. It hasalso constructed
about 3 miles of ditches and kept the same open to afford suitable drainage.

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

Mr. Agramonte has charge of the departments ‘‘collection of garbage’” and
“emptying and cleaning privy vaults,’”’ and it is my opinion that great credit is due
theee de ents for the thorough work done, as is shown by health record of the
city and the fact that not a single case of yellow fever has occurred in the city for
over & year.
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The money expended for the department of street cleaning is as follows:

LA DO . ..o iiieicieiineenereceenrconacmacasrnansanssessansarisanonrnsasrassernanaanons $14,746.58
BT ST L T PN
B 5 14, 806. 56

The above includes the purchase of one pair of mules for $300 which is used by
this department.

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

9OA(})proximately 7 ,EOO cubic meters of refuse have been carted away since July 23,
; Zé3when this office ‘assumed charge of this work. The expenditures have Laen
2,263.

IX. Emptying and cleaning privy vaunits: Up to December 31, 1800, this depart-
ment has emptied and cleaned the following privies:

1. Beventy-nine privies belonging to buildings occupied as public schools, the total
csﬁacity of which was 36,600 cubic feet and the fecal matter removed being 3,200
cubic feet of solid and 43,000 gallons of liquid matter. The lar%;ut privy vault of
this class is that belonging to the San Francisco College, which has a capacity of
4,050 cubic feet.

2. Beventy-five privies belonging to private parties, who have paid for this service.
The total capacity of these privies is 20,600 cubic feet, and there were removed there-
from 16,500 cubic feet of solid matter and 13,000 gallons of liquid matter. The largest
privy of this class had a capacity of 1,200 cubic feet. For this work the government has
collected $852. .

On December 31, all of the above amount had been deposited with the treasurer of
the island, excepting $81, which was deposited January 7, 1901.

3. Twenty-two privies belonging to public buildings. The total capacity of these
is 26,300 cubic feet, and the fecal matter removed was 11,100 cubic feet of solid and
673,000 gallons of liquid. The largest privy of this class is that of the general hoe-

ital (civil), the capacity of which ig 5,800 cubic feet, and out of which is pnmEed
g&i]y about 9,000 gallons of liquid matter. These privy vaults belonging to public
buildings were entirely rebuilt by this department.

Expenditures:
Vouchers pald.......ocvviniimiiiiiiiiiiiiiaarisereeiocerensceneanconnusesssrvonvsnsanss $2,912.67
33 L T 6.
B+ G 2,918.67
Deposited with treasurer on account of collections .......ccovvviievriiviarieninirenanes 771.00

Report in connection with expenditures from customs funds municipalilies, instruction, fiscal
year 1901, for the period of July 1 to December 81, 1900.

This work consisted in setting up and repairing school furniture in this city, and
$1,350 was received from the treasurer of the island for the purpose.

One hundred and twenty teachers’ desks were received late in September, and
were immediately set up by this office and turned over to the alcalde of the city.

There are 79 schools in this city, and when this office took charge of the work of
setting up the furniture, it was found that the greater part was not set up, and that
which was set up had not been put together properly, and hence had to done over

n.
The work done was as follows:

Teachers’ ChaIrB 8eL UP cuuveseneiuereeiinasacasroorsesnasernsssossrestetasssesesscenssencns
Beholars’ deBKB BEL UP .. ...ent it ciittiii i oiiitotem e eea s aaeanaraanaaer e naan 1
Scholars’ desks taken apart and set up properly . -1
BOOKCABEB HEL UP .. overreeiiiiriiiinarneseannas
Bookcases taken apart and set up propeﬂ% .-
8cholars' desks rearranged on account of floor space and
Teachers' chairs taken apart and set up properly.............
Ends to scholars’ desksset in place .......c.o..ocoiiaiiaann.
Ends to scholars’ desks taken apart and set up properly .......
Bcholars' desks set up at depot and placed in various schools.......
Ends to scholars’ desks set u&in dc;pm, and placed in various schools
Bets of shelving taken from back of district commander's office and set up at schools .
Btepladders made for BChoOl PUIPOBES .. ...couiiiiriiieieretnenraeiiianasemrearenenenrasennas
Foot rests made fOr eSS .......ccoieiiiiiiiiiinresinssncscssncasanoscssssnassssnncnssanasnns

The following were set up and left stored:
Ends for scholars’ desks ....
Book cases

cwnBBanadanids

3
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The matter of setting up this school furniture was reported by this office on June
6, 1900. Two telegrams are here quoted explaining the difficulties:

HaABANA, June 5.
Symmonps, Puerto Principe:

For the information and guidance of the alcaldes to whom school furniture has
been shipped, you will please have one or two school desks set up complete, so as to
show the construction and arrangement of the several parts constituting complete
desk. If n you are authorized to employ skilled workmen to superintend

the setting up of o desks aiter delivery to the alcaldes.
HououpHEREY.

Purrto PRINCIPR, June 8, 1900.

CHIEF QUARTERMASTER, D1visioN oF CUBa,
Habana, Cuba:

Consulted alcalde and secretary public instruction this city and hacienda reference
yours 5th.  About 180 have been set up and none care for assistance except to obtain
authority for use of funds now in possession of secretary public instruction. About
$8,000 was transferred by the hacienda to the secretary public instruction for install-
ing the schools this municipality. Of this he has about §1,500 left, but says he has
no authority to use this setting up desks and transporting same to different schools.
The desks that have been set up was done from city %unds. Unless instructions
regarding this are given the desks will not be set up for many months.

SYMMONDS, Quartermaster.

The work of setting up this furniture was completed December 19, 1900, and the
total cost was $628.03, thus leaving a balance of $821.97 from the amount allowed.

Report of expenditures of customs funds, state and government jails, fiscal year 1901, for
the period July 1 to December 31, 1900.

The carcel, this city, had no arrangement for separate bathing facilities and water-
closets for male and female prisoners; consequently instructions were received to
submit an estimate for funds to make arrangements for the division of these prisoners,
and suitable arrangements for separate bathing, etc. Nine hundred dollars was
allowed for this.

One of the rooms used by the female prisoners was divided, and in each half 1
water-closet and 1 bath tub were installed. Water for this purpose was piped from
the main passing just in front of the building, and sewer pipe was laid to conduct
the sewage to the vault in the rear part of the building. The iron lattice work
under the corridor was changed, 8o as to lgive more space for the prisoners, and an
additional lattice cell was made, so that different classes of female prisoners could be
placed in separate cells, each provided with bath and water-closet facilities. Four
shower baths were put in the rear Xart of the building for use of the male prisoners.
The water used to supply this building comes from the artesian well near the quar-
termaster’s warehouse. This work cost $898.32, leaving a balance of $1.68 unex-

-

Report on expenditures of customs funds, justice, public buildings, fiscal year 1901, for the
: period July 1 to December 31, 1900. '

The military governor, on his insgection tour at this place, directed that the old
artillery barracks be used as a court building, and that the building be gotten ready
80 the courts could all move into it.

The courts which have rooms in the building are as follows: The audiencis, the
entire upper floor except two rooms in the wing; the court of the first instance,
the two rooms above excepted; the municipal court, five rooms on the first floor;
the correctional court, all the first floor not occupied by the municipal court except-
inﬁ‘lt]wo rooms.

e repairs and alterations completed December 31, are as follows: Thorough
Fo}ic'ing and cleaning of the entire building; building three partitions, each 20 by 30
eet, each provided with doors. Closing fourarchwaysand providing samewith doors;
cutting four doorways and providing same with doors; building platforms for the
audiencia, also correctional court; changing the old bathroom into two storerooms
with ample shelvingk.faci]jtiee; making three signs for the courts; minor repairs to
plaster and woodwor.
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For this work $887.50 was received from the treasurer on October 2, and $420 on
October 23, making a total of $1,307.50.

Expenditures to include December 81:

Vouchers pafd . .ccouiiiiiitiii it ciicite ittt tat i cie it remeaaa s ananaenans $801. 90
Lmbillr,les}.)f ................................................................................ 185.78
Total cost to December 31 ... .. i i e 987. 68

On December 31 the correctional court and the municipal court had moved into
the building.

Report in connection with erpenditures of customs funds a fp’roprzatwn, municipalities,
hospitals, and charities, fiscal year 1901, for the period July 1 to December 31, 1900.

The receipts and expenditures are considered under headings as stated below:

1. 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-

barracks, this city, into an orphan asylum. 'IP he ground inclosed within this
bulldmg ig all that be ongs to the building, and as more ground would be required
for the pu of an agylum, it was proposed to purchase a tract immediately back
of the building. Later changes have postponed the opening of an orphan asylum,
and therefore the land has not been purchased.

II. San Juan de Dios Hospital: This hospital had deficiency accounts for the month
of October, 1899, which amounted to $851.40. In accordance with instructions from
the division commander, 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.

II1. Carmen Hospital: Certain deficiencies were found to exist at this institution
as follows:

'OCtODEr, 1899 .. ..ot
November, 1899 .

December, 1899. . —a--
JADUATY, 1900, . . .o ineiusaierennsenentoosoasnnsaesecansssmssamsotersessssanessnanensnosarsasasan

B M 1,022.63

In accordance with instructions from the division commander, as directed by the
district commander, under date of August 21, 1900, special estimate was submitted
including this amount. This money was allowed and made available September 27,
1900.

Expenditures:
Vouchers pald ... .. i it tiarrieeiricse e aaas 81,022, 42
Deposited to the credit of the treasurerof thefsland ...............coiiiiiiiiiiinian. .21
BT 7 M 1,022.63

1V. San Juan de Nepomuceno Asylum: A deficiency of $296.79 having 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 amount of the defici ciency was found to be
$264. 37, and consequently this amount was included in a special estimate, which was
a]lowed and the money made available September 27, 1900. The total expendltures
were 5264 37.

V. San Lazaro H%?iml: The following deficiencies were reported by this insti-
tution on September 25, 1900, viz:

L0787 L. g $434.00
November, 1800, .. . it iiiiet ittt atecare et a e 141. 36
December, 1899, ... ittt ittt aitet e iin it s reaea e s arananar st e 157.47
JOOUBTY, 1900, . . itiiieranrnncenrsnrsnanansnsantsnsosncsasasensaseasssanensosasnncessnmnsen 157.98

07 N 890. 61

The division commander directed on October 12, 1900, that this amount be esti-

mated for. This was done, and the estimate having been allowed, the funds were
made available December 12, 1900

The expenditures were as follows:
Vouchers pald. . ..o ieniiiiiieiria e i iiiiarrsarraaraaaairae errmasesienanreaasanas
Deposited with the treasurer of the island
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VI. The General Hospital, Puerto Principe: This work consisted in repairing and
remodeling the old infantry barracks for use as a civil hospital, the equipment of the
same with modern furnitare, instruments, and suppliee of various kil&. The expen-
ditures connected with the running of the institution, and incidentals, etc., connected
with the opening as well as installing a paupers’ dispensary.

Total funds received:

On Sep
On October 2, 1900. ... .
On OCODEr 28, 1900. . . .« cvevanerncneaeraoanreonnnarsoccnansossereeanncnnnrasasecmsernneees

B 4,419.82

The work of preparing this building for use as s hospital was carried on under three
headings—repairing and remodeling, equipping, running and incidental expenses.
ing and remodeling.—This work is considered under subheads:

A. Water supply: The water mains from the new artesian well were laid prior to
July 1. Three-inch mains were laid within the building, making a closed loop.
These pipes were laid under ground and all fixtures are connected to the main by
either three-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 was due to natural divigion
on account of the location of fixtures and also to provide arrangements should any
get out of order. The vault in rear of the building was thoroughly cleaned, disin-
ected and cemented, and 3 ventilating shafts provided. tﬁ({)ipe with connections
was placed so the pump to the excavators could be*connected without opening the
vault. The old privy 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 cast iron, leaded joints.

C. Plumbing fixtures: The plumbing fixtures are all of the latest pattern and
selected with a view to serviceability.

The following fixtures have been set: 16 bath tubs, roll rim enameled cast iron;
18 sinks, roll rim enameled cast iron; 7 slop hoppers, porcelain; 16 water-closets,
bowls enameled cast iron; 1 wash basin, enameled cast iron; 3 shower baths.

The fixtures are all tmgped and ventilated. In connection with the plumbing and
fixtures it mi%l;: be sai %articula.r care was exercised, and up to the present time
there has not n a single break, leak, or trouble of any kind.

D. Hot-water system: The hot-water main is 1}-inch pipe, and is laid from the
pump entirely around the bnilding back to the %ump , thus forming a complete
circuit. The fixtures are connected to this main by smaller pipe. The water is heated
by the exhaust steam from the engine to 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.”

The kitchen plant: The kitchen is provided with a double range, 6 by 12 feet,
with 6 separate ovens and fire boxes. To each gide of the mnie 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,
as there are 3 separate hot-water systems, the two above and the one connected with
the laundry. The range is supplied with boilers, pots, urns, etc., making the plant

complete.
F. Disinfecting plant: The disinfecting plant, which was taken out when this build-
ing was used as a ks, wad ﬁam set up and thoroughly repaired.

G. Operating room: The board floor was taken up, ground filled in, and glazed
tile floor set; g%nzed tiles were also set to a height of 8 feot arl around the room. The
walls above this were replastered and painted with enameled paint. A new ceilin,

was put in and painted with enamel int; the old-style windows were remov
and new glazed windows substituted. The passageway to the operating room was
also tiled with glazed tiles.

H. Steam laundry: A new plant, consisting of steam boiler, engine, 2 washers, 1
centrifugal, 1 mangle, and 1 drying room, were purchased and set up. In addition,
stationary tube were set up an grovision made for hand ironing.

I. Alterations and additions: This consisted of making new doorways, closing up
doorways not 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 mlng;
erator with passageway and 3 compartments; the fitting up of the dispensary wi
counters, shelving, etc.; the building of 2 padded cells, and fitting up 2 rooms for
insane patients; the making of cupboards, medicine cabinets, wardrobes, ete.

Funds received: .

July 24, 1900, from the treasurer ... .50
* October 2, 1900, from the treasurer 82
14, .

Total expenditures to December 81,1900, ... ... .ccoeriieniercieraarcnnroneasniennnaens 13,672.10
1,089. 22

Liabilities, December 81, 1900. ... .....cunieieeeenrnrraeeeaceannmansenrconacnneonanseasa 1,023.09

Equipping general hospital.—This work was one requiring technical knowledge
and experience of those who had knowledge of hospitals and hospital work. In this
Dr. J. M. Delgado, Mrs. L. W. Quintard, and Miss Mitchell gave valuable assistance.
None of the equipment required could be procured in this city, and as it takes from
two to four weeks to receive supplies from New York and vicinity, the difficulties in
making selections, revising orders, and drawing up specifications were very trying.
Again, when orders were placed it would require from two to four months’ time
before the receipt of the goods. The funds received for this purpose were aa follows:
July 24, 1900, treasurer of the f8land. .. .. ..ot iiiiiiiiiiiicceiariareaancnrrrarraanas
September 4, 1900, treasurer of the island

October 2, 1900, treasurer of the igland ..
October 28, 1900, treasurer of the island .

Expenditures to December 81........coouimiiiiiiiiiii it

B T DG

Running and incidental expenses.—Under this heading is carried the staff and
employees of the hospital and the running expenses, the expenses connected with
the care and treatment of the insanc sent away, the expenses connected with the
paupers’ dispensary, etc.

Funds received:
July 24, 1900, fTOIM the tTreASUIEr . uveervererrennrierreeensrrennnrmesstseertirreerecneannnnes
September 4, 1900, from the treasurer ..

October 2, 1900, from the treasurer ..
October 213, 1900, from the treasurer..

LiabIltien . ..o e e

List of supplies transferred to the general hospital for the period ending December $1, 1900.
Ax, hand..... tevensancosseseonas number 1 | Commodes, 08K.....o.covveuaan.n 4
uhem, restraint........._......... rs. . 2 . Colanders, heavy. 6
ns, dressing ....... .number.. 2 ( Cups, coffee....... 6
Basins, pus.......ccoviiiniiinen.. do.... 36 k, record ...... 1
Backrests.........cooviiiiiinnninns do.... 12 | Dishes, pudding... 24
Baskets, clothes.............ccoeutt. do.... 6 ‘ Dressers, oak...... 20
Baskets, waste.... R 6 Dryroom ......... 1
Beaters, wire. ... 12 L Dishes, soap......... 48
Bed.small ........ 1 | Engine, center crank 1
Bells.............. 2 | Extract No.7.......... 1
Blankets, assorted. 304 | Forks, assorted 24
Bofilers, soup...... 2 ' Forks, meat......... 4
Boilers, water..... S | Funnels............. 36
Bowls, assorted .. 4 { QGraters, assorted .... 12
Boxes, brush...... 4 Griddles,soapstone ... 2
Boxes, bread 12 | Hammers, carpenters’ 1
Boxes, dredge..... 4 | Hoes,assorted....... 2
Broilers, wire...... 6 | Holders,soap ....... 4
Buckets, enamel, . 4 ; Infusion apparatus. . 1
Cabinets, assorted. 2 ' Inhaler, chloroform 1
Chairs......... 128 ! Inkstands... 3
Chalrs, folding 2 Irons,assorted. 24
T8, roc. 48 Irrigators, Peer 12
Chairs, revolv 2 i Kettle, croup ... 1
bers....... 28  Kettles, tea.. 24
Chiffoniers, oa 5 Kettles, fish . 6
Cl y cold 1 [ Knlves, assorted 7
Chopper, meat 1 l Knives, chopping ... 4
Clocks, alarm..... 2 | Knife with scabbard..... 1
Cleaver, butchers'. 1 ' Knives and forks, assorted . . P
Closets, china.,.. 9 | Ladles,assorted . oeeeennnnennninans 12
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List of supplies transferred to the general hospital for the period ending Dec. 81, 1900—C't’d.

alcohol l?
2
1
2
8
1
2
2
96
224
1
42
12
24
18 275
4 6
12 18 17
12 | Brooms........... 42
12 | Brooms, com o 48
12 | Brooms, hair. . .do.. 4
160 | Brushes, hand L [ 7
4 | Brushes, nail ........... ....dogen.. [
84 | Bottles, oil and vinegar. ..number.. 18
6 | Book, preser Ulm ............ do.... 1
830 | Buttons...... o ipiaim i e mmm weceiamid oo 4
48 | Bowls, 41».‘”»1 g .o number. 4
AR A — do.... 12
10 | Books, Ilmn'.._. ............ do.... 16
1 | Canisters, hinged oooeennoononoooons do.... 12
1| Canvas, white. _.....ceeceeeennn.... yards.. 10§
8 Chu'ts, temperature............. number.. 1,000
1 | Chocola o T pounds.. 24
1 | Cambrie, ¢OtlOD. cceeearnaicnaacaan yards.. 320
Rulers [ ClLoRD, OOON ., - oo o vovocssvnews s od do.... 1.6‘5}
Saucepans and coven 40 | Cloth, cotton, unbleached .......... do.... 872
8aw, butchers’ L | CION ML cusoncsssiinenimsmmansense do.... 18
Saw, hand 1 | Cloth, mMu ,,,,,,,,,,,, do.... 76
4 | Cloth, stripp: sies ..do.... 62
32 . 1,200
‘ 2 6
102 800
100 428
4 80
6 24
2 100
3 406
3 18
63 40
2 1
8 43
e 2 12
Stand, wash, ‘comb. ..o do.... 1 2
............................... do. 36 Dusters, feather.. 25
Sterilizer, eo“;) formdg............ do.... 1| EgBB...ccvvucrrnnnen .. 107}
Sterilizer, ward ............ccoeaa... do.... 1 | Envelopes, asstd ... ..number.. 3,560
Strl wnm ........................ do.... 4 | Envelopes, official .................. do.... 800
......................... do. 4 | Erasers, rubber..... IR, (. 12
Stretcher wheel.....occasveransrnsen do... 1 | Fasteners, paper.......... ..boxes.. 6
Blove, 2 HEE .o.civiisivesvensiesing do. 1 | Faucets attach. s number.. 2
Btove, ofl.c.c:ciscsvusnenssivassnssnss ) [ P 3 | Faucet, wooden........c..coceeeannn- do.... 1
Stcks,candle..........cccccveannnn. do.... 12 rds 324}
g;rrnl.lnen. heavy...cococeecacnnncnan. go.... g 2”3
nges, aseptic.........cceeeeenn.n o....
Tables, asstd do.... b4 1
. 30 2
1 2
24 6
2
2
18
1
6
1
1
1
4
2
24
8
2
2
5
8
50
1
2
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List of supplies transferred to the general hospilal for the period ending Dec. 31, 1900—Ct'd.

Paper, letter .
Paper, blotting.

Paper, toilet. ..
Paper, T. W ..
Penclis, lead .......
Pencils, slate.....
Pens..............
Pens........
Penholders.......
lIZetr~ole|1mr;nreﬂned. . . o
'epper, grain ... .pounds. .
Mops, asstd... .number..
Pineapples.. ..do....
giins .._gonm..
|17 I, packages. ..
Pitchers, china................o.o0 .
Pipe and damMPers . ....ccvvuereaaenes feet..
Plates, soup ...... .dozen..
Platters, china .. ..do....
Plates, china.. ..do....
Pork........ .-
Potatoes . ....do....
Pots, mustard .. .number. .
131 X..
Ribbon, cotton. .-
3 pounds..
Rings and covers with, range ........ set._ .
ROPE «cecmnciaineniiaiancennannecns feet..
Salt.....o....cn ds. .
Saucers, china.. ...dozen..
Sheeting..... PP .yards..
Shelf, double plate.
lates

Vegetables.
Vermicelli .

Acid boricum pulv.
Acidmllcum...
Acid lacticum ..... P . 1t Je

.
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Acid salicyllC..oureruicicnecnannns
Ammon. bromide .

Aloin pilulae comp .
Ammonia chloride. ...

Amyl nitras...........

Antiseptictabs .....
Acid carbolicum..
Acid hydrochlor.
Acid sulphuriec..........
Absorbent dstept.ic tabl .
Acetanilid tabl .........
Acetanilid comp. tabl ...do....
Acid arsen., iron,and atrych. pills. . .do....
Acid gallic and ergot comp. pills ...do....
Alkaline antisep-imp. pills do
Aloin, bellad.,and oph.

Asafet|
Acld sulph., arom
Aether spirita....
Ammon{a, arom
Acid phosph....
Aconlte, tinct..

Aphrod‘slsc No. 1.
Astringent wash .

Antiseptic No.6......

Ammonia, arom, spts.

Aloin comp. pref......

Ammonia, U.8.P..... ....pints..

Acid carb. and lini co............ pounds. .

Antitoxin concentrated............ tubes. .

Antitoxin standard ...do....

Bismuth salicilate ... .pound..

Blsmuth sublimate.................. do....

Bottles, empty ..... .number..

Boxes, pill ...t do....

Bicarbonate of soda. .pound..
rbados tar....... ..gallon..
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Bism. beg‘.!?p.gtimp
Bism. sul and ipecac.
Blaudsmass .............
Blauds toniclax...
Bronchitis No. 4 .......
Brown’s mix. comp.

Cutter, root ...
Cork molds.........

[
shlr-u-»-u-n-h-n-n-u-laao-HAMNO&!—U—!ES&ggag
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e
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a—uwumauo—n—u—-an—u—Hnngu—-unwo-u

Digitalis, fl. extr.....cccveeenenencns
Digitalis, tinet.......... e
Digitalinum.....
Dispensatory U.
Diarrhea No, 1 .
Diarrhea No. 2

Digestive Nc
Digitalis ...
Dirisectic imp ..
Dobells nlk, sol

Dover's powde
Damiana comp .
Essence of rose
Essence of thyme...

Fﬂwrlni Pa]
Ferri chloride, es. .
Ferri chloride tinct. .do....
Fever JD"“J ............. seullOoue
Formaldehyde solution..... ..pounds..
Formsldeh{deoonwne-.... ..number..
Gentlanext..........c...enn pounds..
Glycero. phosph. of lime........... 1iters..
u;
Gauze........ pounds,
GAUZe.......cc0ievrnnansacroacaas .

L

List of supplies transferred to the general hospital for the period ending Dec. 31, 1900—C’t"
Corks, as8td ..cooeenniinniinanan gross
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List of suppliestransferred to the general hospital for the period ending Dec. 31, 1900.—C't’d

100

Gonorrhoea No. 2
Guayac comp ....
Gelsemium fld. ex
Ginger fluid extr.
Glycyrrhiza fid, extr
Glyeyrrhiza quin
Gentlan tinct

Hydrastis ext. fid ..
Hydrarg. oleatum
Hydrarg. oxidum

Byoecyunl H

soph and quinine eomp
tine comp .

Hypod aconitine ..

..-.—--.;.nnuznnw.w—.—.--..-.u..-.-..-..--w.-uuu-‘--».;g.sn.sw-m

Kava kava fid. ext
Krameria fid. ext
Kola fid. ext .....

Lime chloride.......... ...........bomes..

b
Linimentum rubefactious tabs ....
Lituces paper, asstd...............
Lime water........... .

Mannit ........

Morphinae sulph
Marshmallow f1d.
gemuea blcllﬂh
agnesia sulp
Myrrhae tinct
Nux vomica, tin
Nux yomica pwd .
Nitrate of potash,
Nucis vomicae ext. fl.
Nitroglycerine H. 1
Naphthalin..
Neuralgia prelerr
g{:roglyee:}:e com
ycerine.....
0Oi}, l’ﬁmond
Oil cod live
Oll, olive

Oleum goes
Oleum terel

Oleum ricini .......
Oleum cary: tl;l)hylua
Oleum gaultheria

Oleum menth. pip
Oleum morrhuol.
Oleum santali..
Oplf flulae......
Oplii tinct. camph

Flmn pulv....

Ointment boxes. .

Orange comp.............
Oint. acid sallcyllc comp
Oint. blue, U. 8. P .

Oint. zinc{ oxide benz .
Oint. zinci oxide comp
Opium conc. tinct..
Opium camph. tinc
Orange bitters ....
0il turpentine .
Oleum theobro

Pilocarpi ext.....

PodoP 1;111 resina
virg.,ext.....

Plasters, mustard .....

B0 0o N 00 00 00 b s 8 s e i BB
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List of supplies transferred to the general hospital for the period ending Dec. 31, 1900.—C't'd.

S8oda chlor..........
Saccharnm lactis. .
Sinapsix emplast

Silk shade ....

Scille, pwd.. -

Sodinm, bromide -

Sodium, phosphas. ...cceee..o S | J—

Sodium, salicylas ....c.eee.. .do....

Sulphur in rolls .......... ..kilos. .

8odil, bicarb., pulv........ bottles

277 = | =0 R R do....

e T N R . do..

Santoninum Sbs_ ,.ceeeeeeeneecncanan do.

BORHL BEORYED: < xoo cov o svwsiviis s do....

Sodii, bicarb,, menth. pip ........... do....

Bodif hyposulphis...cccaeeiecaannnn.

Sodii salleylas, tabe.

Strychnine, sulph..c.ceeveeennnne... do....

Bulfonal, tabe . ....cccecnenccacananas do..

Sponges, small .. ...ciiiiienennn. strings. .
1k, oiled..... ..TOl -

Bhades, eye...... .dozen..

gytxgs razor . is cssren nuu‘xlber

es, penis, glass . ..do..

gtem o rubber. d
trophan!

Saline |

Salol compound

Santonin and ca

Saw

Seda

Soda and mint

do.
Sodium, bicarb. and pamg comp.. -do..
Stroph and nitrol, com, do...
Strychnine, nitrate ................
8trychnine, sulphate. . d
Strong solution.....

Thermometers, D. scale
Tents, laminaria
Tonullitisbxlnnlf., comp..

Valerianate, quinin
Valerianate, ammonia..

SRR B O R R R

Vials, asstd................ T
Valer!an, fluid extract. bottles
Veratrum viride .....ccccceveinnen.. do..
Veratum virides........ccceaenee... do..
Viburnium, comp......cceceennenn.. do....
Veratrum virid., unct .............. do....
Vaccinations ..................

White oxide antim .

Wire splint nemng ................ yards.
Whisky .....comeuees

Warburg’s tincture .

Wintergreen .......

Wintergreen, fluid ...
Xanthoxylum........

Yerba Banta........ o

Zinc oxidum... 0.
Zinc Bulphas8..ecceeeecacanacenaannas do....

NN
-
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this report I desire to specially mention the constant and efficient work

. Quintard. She has demonstrated beyond a doubt her knowledge and

mmugh abxhty in this line of work, and to her is due the greatest praise for all that

1
1
1
12
4
1
4
4
4
3
4
b5
2
6
1
1
5
6
10
2
2
4
12
100
6
1
1
1
1
1
1
10
1
60
1
4
4
1
1*
Rhus, aromatic.. 1
Rhei ext., fid.. oo 2
Rhaba i D2
us, pi S
Rhei, puly ............ 1
...... 1
ts, epeom........... 2
Saffron, pure . 3
Sandal.........coeeiiininnnanan. 500
Secale, pwd 1
o). cviiainn 2
Santonine, 2
Sulphate ol 12
Boﬁcl 10
BSquibb’s ext 6
Soda, 10
8poons, Horne 12
es, 1
1
rilla......... 1
1
Benecd.............. 1
g:nm... }
rpen
8p! 1
el :
,comp ..
smmhtfn leaf.. }
Strophantus. .
Sponges, asstd .. 14
Stomach pump. 1
Speculum ........ 1
Soap,castile................ 10
Sugar, white...... 2
éponxu. chlorof.. 6
1
Bn]phnr lognn ...................... 2
In closi
of Mrs. L.
been accomplish :
Very respectfnlly,

CHAs. J. SYMMONDS,

Captain, United States Cavalry, Disbursing Officer.
Cuixr ENGINEER, HEADQUARTERS DEPARTMENT OF CUBA,
Habana,
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AprPENDIX B.

Orrice Disrrict ENGINRER,
Martanzas, CusBa, January 7, 1901.
8ir: In accordance with instructions from your office dated December 25,1900, 1
have the honor to report as follows as to the operations of this office from June 30 to
December 31, 1900:

CITY OF MATANZAS.
Street cleaning.

All the streets of the city, 709,690 square yards, have been swept daily and all the
aweepings and house garbage, avemfmg 249 cart loads daily, have been removed.
The street sweepings have been hauled to dumps, where firee have been kept con-
stantly burning for destruction of all combustible matter. The house gar and

1 matter have been carried to sea in a seli-dumping barge, provided with iron
tanks for fluid matter and garbage holders for other house refuse, and dumped outside
of this harbor.

Cesspools.

One hundred and seventy-seven cesspools have been cleaned, from -vhich 8,760
barrels of solid matter and 182% odorlees cart loads of fluid matter were removed.

Portable-can system.

Four hundred and eight houses, situated in the low-lying portions of the city where
roper cesspools can not he made, are supplied with portable cans with lids and seata.
ime is also furnished, as a deodorizer and disinfectant. These houses are visited

daily by carts employed exclusivel;i‘for this purpose, which remove the full cans
and replace them by clean ones. The full cans are taken to the barge, emptied,
washed, disinfected, and returned to the houses. The average number of these cans
emptied daily has been 470.

Recelved from the treasurer, island of Cuba, since June 80,1900........c.cvceevnecnencrnacen 435, 716. 68
Expended in street cleaning and sanftatlon........oocveieeiiiiiiiiiiiiiiine 81,074.61
BRIBNCE. .. r . iiarneenraameresaseacesacsrosssantnsncansassnancrassessraassnsearcssonnnn 4,641.97
gpecific purchases not yet MaAde. ....cocuveeniniiienimreraemviannnecnsancsannacnes §1,828.41
Outstan labilities....ceeveneiinremnianinniecniisarsscesscnrnsscncnncncenes ¢ 2,819.94
4,148. 35
4153. 62
Sea wall.

! Nine hundred and thirteen feet of sea wall, extendi up the north bank of the
San Juan River from its mouth, has been constructed. ind this wall 1,798 cubic
yards of fill has been dumped.

Financial statement.
Received from the treasurer, island of Cuba, since June 30, 1900 ... ... .cconveenecioriniciannn $8,659. 75
Expended on sea wall .es 2,668.50
Avallable cash DBIANCE . ... ouuiiiianieiiiiiiitenicatitresoetrarectcrecuncnnennsanncan 996. 16

Streets repaired.

There have been 30,459.66 square yards of street remetalled with macadam, 7,116.74
square yards of stone gutters (rubble) have been laid, 203.80 cubic yards of retaining
wall have been built, 442.63 square yards of curbing have been built, and 401.44
square yards of street repaired.

Financial statement.
Recetved from treasurer, island of Cuba, since June 80, 1900. . ....ccccceucccrancnacesmnrncas $21, 550. 00
Expended {or repair of streets . ...o.coiiiiiinei i cicciieccdrc e rresna e,
Balance. . ....ccoeoiiiiiiiii i

Qutstanding labilties..........................
Allotted for specific purchases not yet made

Avalable Cash DAIADCE. ... vovrerseiecnciuasoceriianessntsesassesvosansacssancsanasnren
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Building a garbage holder, barge City of Matanzas, and dump allerations.

There were constructed in July, under the department commander’s orders, two
compartments or garbage holders above the deck of the garbage scow, for the purpose
of facilitating the work and doing away with the necesgity of renting another scow
for removing house 3

The dump or suitable wharf arrangement where this barge receives its cargo was
also moved from the 8an Luis bridge down near the mouth of the river, and recon-
structed to meet the necessary demands occasioned by the additional improvements
to the barge. These alterations have not only greatly facilitated the working of this
department, but have to a considerable extent reduced the expense in this particular
portion of the work.

Financial statemend.
Received from treasurer, island of Cuba, on August estimate..........ocvieiinciiiiininannn. $750. 00
Disbursements (services and BUPPUES) -« ...ooen e 488,71
Used forsanitation .......ciaiiiii i it ietaeiteereertsentecnanrirrr e 261.29
. 760.00
Repair of garbage scow.
This was hauled out, the old zinc sheathing was removed, the bottom and

sides recalked, tarred, painted, and coppered, and the boat otherwise generally
overhauled and placed in a first-class condition.
Financial statement. .
Recefved from ireasurer, island of Cuba, on December estimate. ............coveviiecaiann..n $1, 000
Disbursements (services and supplies) R o4
Availablecash bAIANCE. . ...ooiiiii i iiiiriiiiiaicici i iiraimreace s aaaaaeas 58. 96

OTHER DISBUREMENTS.

Public works fh(amnm Harbor uurvey?):e
Amount allotted, June 30 to December 81, 1900 ........c.iiiieienmiiiinenieaaiinaieann. 300.00
Amount disbursed ...... ... i iiiiiiiiiiiiieeiiiceiciitiicireacr it car e eaaaaa 300. 00
Municipalties (hospitals and charities): -
Recelved by tranmfer. .. oo ittt itee it ceraateccaaamaeaac erecaracar e 2,498 96
Amount AIBbursed. .....cuieuiiiiii ittt e e 1,632 02

Balance, deponited to the credit of the treasurer............covviiiiiiiinciinnan i, 866. 98
Municipalties (sanitation, water-supply m, Bolondron):

Received from treasurer, island of Cubl.......oooiviiviiieiiiiiii i iiiiiaiiiiaai e 662, 61
Amount AiBbursed .........iiiiieiii it re i it e s iraecanaaaas 674, 22

Deposited to the credit of the treasurer. .. .ocoioiiiiiiii e cnaeiennes 28.39
Military department (administration and rural guard):

Recelved from treasurer, fsland of Cuba ... ..o iimiioiiiiiiiiicieiiae et cinaraenas 585. 72
Disbursed in accordance with letter, headquarters division of Cuba, dated October 17,

1 A PP 535, 72
Received from treasurer, island of Cuba, on December estimate ................cocoiieaa. T BL60
Disbursed to refund municipality of Remedios, as per eighth indorsement, division of Cuba,

dated October 24, 1900 ... ... iiaiiiiieitiricaonss sae semenmcnresnscetconsaenacaens 31.50

Very respectfully,
- i Ad Jonn&s. Wxg:l,
ret Lieutenant and Squadron Adjutant Second Calvary,
Insbursing and District Engineer %ﬁur
The Crixr ENGINEER, DrPARTMENT OF CUBA,
na,
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AprENDIX C.

Orrice or DisBURsING OFFICER,
. Cienrueaos, Cua, January 8, 1901.
81r: In compliance with your letter dated December 26, 1900, I have the honor to
submit the following semiannual report of operations for the period ending December
31, 1900, at Cienfuegos, Cuba:

$38.88
32.69
175.00

$244.57

Sanl(tﬁ;.ion. city of Cienfuegos, Cuba:
ce—

Salaries of engineer in chargs, clerk and sanitary inspector 1, 960. 00
Rent of office ........ 71.00
Rent of office furnitu 8.40
Rent of electric lighta 17.39
StAtIONOIY .. .iiiiiriietieaiesceetercoscatasacnassessorecaaccnsses 88.10

. —_— 2,08

Street repairing—

LADOT .. . iiiiiitiananasacaceessscsosnssosacnsvsscnsnassscaransnsannsassnnes 039. 00
Hiredcarts ............... 029.00
Purchase, blue sandstone 964. 80
Purchase, white limestone ............. 198. 90
Advertising for bids for stone . 8,65
Repalring too)8..ccvveceriierearroraanictresrecssscrsssssnnsencnos PP 168. 54

A, 408. 39

2RES
8s8N

Forage for animals ..
Medicine for animals ..
Blacksmithing, ete .......cviiaiiiiiiiciiiiaiaitariecncesnonrsaasrannennens

IAlying 2-inch water pipe from reservoir to Civil Hospital and to Orphan Asy-

um—
Pipeand fitnga. .. ..ooiiniiiiiiiiiiiiiiii ittt eeneas 1,133.78
Installing BAMe.......ccovieieiiiarersenmeanccaccnsncsncracnsnccoerasannanss
1,58.78
X012 U seseenncascsssrereorasennneans 49,252.97
This is divided as follows:
20 borings in bay of Clenfuegos, Cubs .......ccvcvveeiniieacnrneennas ereeceracrrateannennnnn $344.57
29,258 square yards macadam built ..... . 28,99.56
1,858 square yards street gutters built. . 2,107
194 feet pipe laid, street crossings. .. . 1910
833 square yardssldewalk budlt. . ... ... i iiiiiiiiiiiiiiiiiciererianonenas . .0
4,985 square yards miscellaneous streeta graded and repaired with crushed stone . 2,687
8,000 5qUATE YArds streets PAVEd . ....ccceeeiarocnncaraeonanacseacccasanaccaanman . 1,9%6.0
480,000 square yards streets swept dadly..............ciiiiiiiiiiiiiaiiaian., . 9,988.68
7,20 lo:%n ugage hauled..... 3,180.2%6
102 ceaspools cleaned... 612.00
9068 houses Inspected «ovveeserncenncercenecrncnensecenes . 180.00
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621 feet artesian-well pipe drawn
8,906 feet 2-inch :;mr pipe laid. from reservoir to civil hospital and to orphan asylum,

Clenfuegos, Cuba ... ... ittt iiiiaaararrceaaaaratrraeatrsrea e, 1,583.78
X N 49, 262. 97
1
Allotments:

Borings in b&y Of Clenfuego8 .. ... .. iiiiiiitaei i iiiineneiarac i ttictnrteaaaaasaen 245. 00
Sanitation, Clenfuegon. ... ... .. . i iicieae i 49,726.20
49,971. 20

Expenditures:

Borings in Ciyo{ Cienfuegos
Sanitation, Cienfuegos

Balances:

Borings in bay of Cienfuegos
Sanitation, ClenfuegOB. . ... ... ittt iitetnatanttacaaneeanancactasetataeaannn

Outstanding liabilities, none,
Respectfully submitted.

W. A. RaIBOURN,
Frrst Liewtenant Tenth Infantry, Engineer Officer, District of Cienfuegos.
The Cuigr ENGINEER DEPARTMENT oF CUBA,
Habana, Cuba.

ArPENDIX D.

REPORT OF OPERATIONS AT SANTA CLARA

[First indorsement.}

HEeADQUARTERS, DEPARTMENT OoF CUBA,
Habana, February 13, 1901.
referred to Maj. W. M. Black, chief engineer, Department of Cuba,
who will pu mh this in his report.
By direction of the military governor.
J. B. Hickey,
Acting Adjutant-General.

[Extracts from reports ahowini’work done and Cuban funds expended at Santa Clara, Cuba, by First
eut. P. D. Lochridge, Second Cavalry.]

FPunds recelved from the treasurer, island of Cuba:

B LY G R . $9,729. 38
August 8, 1800, ... i it iiiaeriiia i eaaeaaea, . 10,230.22
August 8, 1809, .. ... .t i iiiirraierre et i reaeann . 4&, 0
A Bl, 1800, ..ot eeiiee e eariaeaat e eeaararaaeaanearran . 6,188.88
Bepbember B0 R § - R . 49,006. 00
Bepwmher 18v 1899 .o . 4,408.25
October 3, 1899 . .. ... i iiianiraceiiteenerraa e . 7,887.73
October 81, 1800 ... ... iiiiiiniiiiiriititiire e rieaearraeacanas . 4,019.83
November28, . . 30, 000. 00
December 13, 1899, ... ... i iiiiiiaiiiiatia it iaeeaaes 153. 76
December 18. 1899, ittt iercanaas . 9,074.10
December 20, 1899..... 6, 000. 00
December 20, 1899. 4, 000,00
January 12, 1900. 16, 486.08
15, 1900 12,128.14
March 10, 1900. 4, 600. 00
March 17, 1900. . b5,986.21
March 29, e e te e e et aaracaaaiatccsenatannt et aasuran s es st enTaesseaaasue 2,112. 44
TOtA] AP POBILE. .« o ennenneeiesrnernraeaannaererseearsnassaieasersmssnnsnnnenes $182, 536. 26
Funds received by transfer
From .)w H MﬂlerUSV—
l‘pﬂl 22, 1899 830. 00
ay8,1999............ 000. 00
May 12, 1899 758. 54
May 281899 160. 00
From Capt. C B. Hoppin, Second Cavalry—
B I T T R L 1,000. 00

CUBA 1900—voOL 11, PT 4—6
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Funls received by transfer—Continued.
From N. Y. 8tamper, customs collector—
June 6, 1899 $1,920. 50

Marc 1,1

Total recelved by tPANSIErR ... .. ittt ittt iinieae i creerarereeanann $25,419.76
Received from E. P. Hamblin, cleaning premises . ... ... . .o.ooioiiiiiiiiiiiiiiiiians 12.00
Received from Franco Castillo, cleaning vaults.......oooiviiiiiiiiiiiiiiiiiinnrniennens 85.25
Auditor'areconcilement, February 28, 1900.........covuiiiineminimriiiaarascinncencerennes .08
Census refundments, overpaid YOUChers ..........coiviiriiiicireiiiriiceienterninencanens 10.00

Total TeCeIVed . ocnenr ettt ittt ittt et et ettt r e, 208, 064. 05
Funds transferred:

epodbed to credit island treasurer—
July 18, 1898, oot iiiceae s e

21, 19(1) ............................................................
Deposited to credit island treasurer, March 26, 1900 ............cooiiiiiiiniiniinnnaa., 18,736.43
Total transferred ..... ... it eiiecreraetttan s 28,3834.71

Funds expended:
Street cleaning—
Material

Constructing tool house—

Materfal ..o ittt e ie 45.11
B 07 00 Y 45.80

Fords leading to city—

Material 80, 8

Labor 292.17
Repairing city streets—

D T 5 1) 239.

Stone crusher .

S

Total munic mgalmes sanftation ... ... iiiiiiiiiiiiciciirireeeiaeaa. 5, 875.17
Hospitals and ch
epairin%.f:nil Hospital—

Material ... e ittt ecacan e 1,874.59
................................................................. 1,861, 00
Repairing 8an Lézaro Hospital—
.............................................................. 1,844.97
et taceesataasaeteenaenneeeateneeeene————n_n 1,680.70
San Fe. ix Orphan Asylum—

Msterial .............................................................. 128.92
................................................................. 114.06

‘Repairing Maria Crlstina Hospital—
............................................................. 560. 64
Lnbor ................................................................. 829.85

Total, hospitalsand charities. ... ... ....oooiiiiiiiiiiiiiiiii e 8,394. 62
Municipalities, miscellaneous—
Construction operating ward city hospital—
2 7 o T 111.62
D 7 214.40
Total, munjcipalities, miscellaneous ....................... e eetreeaeaveianas 325,92
Barracks and quarters— )
Repairing civil hospital—

B £ o T 1 839,78
LA B0 et e 408.00

Materinl . oouuennin e et 135. 14
Labor .
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Funds expended—Continued.
Barracks and quarters—Continued.
Costof fcemachine ... ... $4, 000. 00
Water piping—
. €8 7T o 7 RN 1,428.78
B 78T 602. 80
Constmctiniz shed for quarantine.l horses—
Material . i e 68. 80
D T ¢4 75.80
Repairing cavalry barmacks—
Material .. . e e 3,699.93
) 77147 fe e eceme e aaaan 2,865.78
Repairing band quarters—
Material ..o e e 88757
S 2,118.25
Repairing military hospital—
L 71 5 ) 8,737.47
773 2,701.58
Repairing quartermaster’s corral—
Mater Bl ..o it i e 270. 55
472 o U 524.30
Connmctln{; cavalry stables—
Material ......... ... .l ettt eiiaeaeaaaeaea 4,231.96
B 711,00 R 2,292.40
Constmcﬁn{; crematory—
Materlal . ..t 154. 00
B 97344 S 129. 90
Total, barracks and qUATTETR . ... it et
Administration and rural guard—
Rent of furniture, commanding officer and dirbursing officer offices. ... 32.05
F21 718 107 1T 117. 82
Pay of Interpreter......o.oiiu it 750. 00
Payof clerk ...t 663.33
Pay of clerks, vitalstatisiios .. ... oo 1,382.14
Office sanitary inspector, Province S8anta Clara—
Stationery 6. 80
Travel pay 253,17
D o5 2 R 450. 00
Pay of clerk to 100. 00
Total, administration and rural guard ................ e eataeiiicaainsaaannn
Public works—
Construction San Gil road bridges—
MAterial ... i iiiiie e 1,023.36
07805 Y 776,50
Total, puble WOTKS. .. ..o it na e
Civll government— '
Pay of Interpreter. .. ...ttt 187.50
Pay of clerk and janitor, building of beneficencia ... ..ol 240,00
Total, eivil government ... ... i e,
Miscellaneous—
Stationery, commanding officer and disbursing officer offices............ 37.70
Rent of furniture commanding officer and disbursing officer offices. . 8.20
Purchase of gafe . ... ...ciiiiiiiiiiiiiiiiiiiiald s . 247.65
Purchase of typewriter. ... . ..uiviiiiiiiiiiinn i ieiiirii e aa i 95.80
Total, miscellaneous . ...t iiicma e eanaaaa.
Cuban census.
Office of director.
B Lo 2 T 3.58
TIADSPOTIALION . ..ttt et 21.83
Total, office of director. .. ... . i i
Office of assistant director:
Salary of assistant director .o..ovvviiiie i 3,000.
Salary of chief clerk ... 833.
Salaryofclerks .............. 3, 000.
Salary of 8panish stenographe 640.
Salary of interpreter ......... 290.
Salary of messenger.. 324.
Salary of laborer ......_.... 131,
Transportation of officials .. 9186.
Transportation of freight ... 11,

Transportation of express
Subedstence of officials.

00
=8
SEANSRLR88E3R2ZRS8E8

Rent of office ...... 28,
Tel ms .eoovnnn.n 65.
Purchase of furnitur 12
Purchase of material. .. 27.
Purchase of stationery. 89.
FEstablishing office ... 3.

ghis............ 88.
Laundry 12,
) (Y 63,

5

$82,574.156

3,755, 31

1,798.86

25,41
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Office of supervisor:
BalAry Of BUPeIVIBOT. ... coe ittt ieiiiiteeaticarraaeaseearenanananan $1,200.00 -
Salary of secretary .. . [ ]
Salary of messenger. ..
Salary of interpreters .
Transportation of officials. . ceee
Transportation of frefght. ... .. iiiiiriiiiieaiseerenanennn
Subsistence of officials ...
Tel M ...o.coennnn
Purchase of furniturc.
Purchase of stationery........
Purchaseof material. ... ... i i iiiieciiiiieereanean

BEBRaEE.E
SREABIT8R

Total, office of sUPErVISOr. ... ..o ana $2,292.81
BAIATY Of @NUMETALOIS . . et eteae it aeceaaaaaaaarracransnnacanraannnnannnes 49,
Balary of special agents.............. e
Salary of monitors (instructors) .....
Transportation monitors (instructors

rtation of apecial agents. _......

Transportation of enumerators (visiting keys)
Subsistence of special agents ... ... c..iiiiiiiiiiiaiiiiecaan
Miscellaneous (purchase of furniture and payment of freight
Purchase of post-office money orders............ e
Purchase of stationery, office disbursing officer .
Purchase of New York eXChange......ouoveiriicinaiiiniinacarnacesonennans

Total, Cuban CONBUS . ... itiitr ittt irariacrareraerronseesnsnssssrasansrsas 67,611.16

>

Total, Census disbursements. 70, 368, 57
BT IR T - PPN 208, 063. 35
Total expended. .. ...t iiiaiiiieecaanrateearaiaeeencneencnenaraaavana 202,244.16
B+ TN TN T 5,819.19

The cost of all work is shown in this statement. The civil hospital is used by the
sick of this judicial 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 mess-halls, and the military hospitals are used by the United States
troops stationed here. The gquartermaster's corral and stables are occupied by
United States stock.

The civil hospital and the asylums are municipal property. The barracks, stabl
and military hospital are island property. The bridges were built and fords repai
8o that the roads leading to the city might be used during the rainy season. The
improvements to city streets were for making them more serviceable and improving
the sanitation of the city by proper drainage. The work on water system and piping
was done to bore an artesian well, clean out public springs, and to pipe water into
the barracks and hospital and other public buildings. Vaults were cleaned and dis-
infected, and in man}\; 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 pest place when the S8econd Cavalry came
here. The building was fumigated, cleaned out, floors torn 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 floors were
replaced with glazed tiles, the plastering renewed and kalsomined, all the wood work
painted, necessary gutters and downs and pump were put in, and bathing facilities
provided. To begin with, the building was not only useless, but dangerous; now it
is 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 in
size to provide detached kitchen for the lepers, separate apartments for the violent
insane, and a ward to provide for sick who m formerly been housed 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 fumigated, the doors, troughs, floors, and plastering were
removed, and the whole inside thoroughly washed with a solution (1 to 1,000)
bichloride of mercury. Everything was then replaced 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 San Gil road, over the Ajocenado, Minero, and Majagua
creeks, between 2 and 3 miles north of the city. These bridges were estimated for
and built together; their estimated cost in approved project for the work was $1,800.
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The amount of money allotted for the work was $1,800, and the amount expended 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 meters long, with guard
raila. Each of the others is a trapezoidal truss, 7 meters long. Height of Ajocenado
bridge, 1.3 meters; Minero, 1.8 meters; Ma{a.gua., 1.5 meters. 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 $9.25 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 thousand; cost of hauling to bridges, $6 per thousand; cost of lime, 32 centa
ger undredweight; cost of hauling same, 15 cents per hundredweight. Cost of

rick in Santa Clara, $§11 per thousand; haunling same, $6 per thousand. Average
cost of rock delivered at bridges, $2 per cubic 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 laborers employed, 34; Engineer Payrol in charge of work
was paid $4 per day. Coet of making embankments for approaches-35 cents per
cubic meter. - Work on these bridges wasdone with sanitary tools belonging to the city.

#* * * * * * L

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 thicknees of 10 inches of
crushed limestone, costing 884 cents persquare yard. Grading 37,938 square zards
of street, at an average cost of 35 cents per square yard. About half of this work was
in soft rock, the excavations varying from a few inches to 6 feet in depth. Construct-
ing one wooden truss bridge in Princesa street, Santa Clara, 121 feet long and 19 feet
wide, with two piers of masonry, making three equal spans. Cost: Labor, $881.75;
material, $1,257.08; total, $2,138.83.

* * * * * * *

The Belico and Cubanicay streams were cleaned out because they were so offen-
sively foul that medical officers said the work must be done or the health of the
city would be greatly endangered. The four washhouses were repaired, so as to
ke;‘g these streams from being again ruined with all the washing of the city.

e Maria Cristina Hospital was repaired so as to provide the city with a much-
needed place for contagious diseases. The disinfection was done to terminate 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 yards of street area per day, amounting in all to about
35,824 cubic meters of garbage. The material consists of carts, brooms, etc., for
carrying on this work. The material for vault cleaning was for repairing broken

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 auger, and the labor was for cleaning out Chamberi spring
and running the well auger.

Diginfection material is for purchase of lime, creolina, bichloride of mercury, sul-

. phur, chloride of lime, charcoal, salt, alcohol, etc., and the labor is for applying

same to stamp out yellow fever here.

Public washing house material consists of lumber, piping, tanks, brick, cement
and similar material for renovating the four public washhouses of the city, and the
labor is for cleaning out, repairing and painting the houses throughout, and construct-
inﬂmlt.s for waste water, for supplying fresh water, and, building wash vats.

e labor for Cubanicay and Belico streams was to clean them and their banks,
and to open up a passageway for the stagnant water and soapsuds therein.

* * * * * * *

[Extract from a paper read at the officers’ Iyceum, Banta Clara, Cuba, by J. M. Wheata, acting
. assistant surgeon, U. 8. A.]

* ® . * * * * *

“The work was taken up systematically. Sanitary medical officers then began to
make a painstaking im:fection of each and every premises in the city, carefully
mapping the same and designating each unsanitary feature of whatever nature by a
system or code devised by the medical officer engaged in the work of inspection.

“JIt at once became a systematized and routine matter to conduct the work of
removal. Bix hundred and thirty-seven premises were designated as being in need
of attention. These were grade({ according to the degree of insanitation and the
premises 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 away
each morning by wagons and then conveyed outside the city limits. This system is
still maintaine({ 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 especial canvass of the city was made by medical inspectors with a view to
locating and grading the vauits according to their need of attention. The number
thus designated was 517.

““This branch of work has been conducted as follows: An odorless excavator
pumps out the liquid portion of the contents, after which a crew of laborers removes
the solid residue with shovels. Thus far 214 of the worst vaults have been putin a
sanitary condition. The quantity of liquid matter removed from 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 cases 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 odorless excavator being done at n?ht 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 per can per month,
Lime is supplied to the families using the cans to keep them disinfected constantly,
and experience 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 $31,968.41 has
been expended for work which is exclugively sanitary improvement, while the
expenditures for cleaning and repairing hospitals, asylums, jails, barracks, repairing
streets, improving water systems, etc., furnishes a total of $58,705.09.

“That this work has been energetically carried forward, and that no grass has
grown under the feet of the officials in charge, is evidenced by a comparison of
results here and in Habana. The close of the year 1899 found 33 per cent of the
work of vault cleaning completed in Santa Clara, as against 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 most important
features of the t reform, and certainly fraught with most interest and concern to
foreigners, has been the control or eradication of yellow fever and smallpox.”

* * * * * »* *

ArPENDIX E.

HeaDpQUARTERS DEPARTMENT oF CUBA,
OFFICE OF ASSISTANT ENGIN
Quemados, January 29, 1901.

S1r: 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.

During this time I Have been on duty as engineer officer, department of Habana
and Pinar del Rio, from J ug]y 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 l(llp of the department of western Cuba a final report was sub-
mitted to the commanding general of that department, covering work done during
the fiscal 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 cl : First, the
continuation of the Columbia Barracks and Vedado road; second, work in the
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t of Columbia Barracks; third, repair work on the Marianao and La Playa road;
ourth, roadwork fronting the commissary and quartermaster storehouses at Que-
mados; fifth, survey work, looking to the making of a map of the provinces of Ha-
bagaa_nd Pinar del Rio; sixth, the sanitation of the towns of Marianao, Quemados,
and vicinity.

FIRST.—COLUMBIA BARRACKS AND VEDADO ROAD.

Work on this road was continued between the Almendares River and the Colon
Cemetery. Six hundred and ninety-eight linear meters of road were graded; 500
cubic meters of stone for metallings were delivered, and 300 linear meters of road
were metalled. In addition to this, a temporary road was constructed from Station
No. 14, as 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 along the right
of way on the west side of the Almendares River, through the farms ¢ Molina’’ and
‘‘ Melendez,”’ pursuant to agreement with the owner of these farms by which he
gave right of way free of charge to the public.

The following statement gives in detail the allotments of money for this road, and
cost of specific parta:

Financial statement of Columbia Barracks and Vedado road.

Deb(tgx;h h d at beginni f fiacal

on hand at ning of fiacal year
July 23, received by allotment......._.......
August 11, received by allotment...
September 2, recelved by allotment
September 7, received by allotment
September 27, received by allotment........ R
November 80, received by allotment........ ceen e .
December 8, received by allotment.......c.ccvmmiiiiiririieiiiiniiiiieniaairaaniaenearas

Credit:
July 2, transferred to Marianaoand Rineon road........cooiirvmeenmiinnninnaraoannaaans 779
July 5, transfersed to machinery account........ PO
July 7, transferred to treasurer island of Cuba....
August 18, transferred to Santiago de las Vegas pump

.............................................................................. $1,900. 90

M. J. Morales .
J G PhIIPS. e 60
1,577.00

Incidental expenses of small amounts, covered by certificates of officers in
e of work where it was impracticable to obtain vouchers.............. 38.07
Purchase of material for culverts— ’
Frederico Kohly
J.B.Clow & Co.......
Marianso

215.21

Hardware, tools, etc.—
Torres & Co..
Torres & Co
Torres & Co.....
Knight & Wall Co
Knight & Wall Co.
Marina, Sierra Co .. .
Maring, BIerm CO...ccvirvrueriiiiiniocrrsarastscosnrrrracnecnnan

Blacksmithing, Patrick Callahan. .........ocooiiiiiiiiiiiiiiiiiienieiiiaiannons

For maintenance of bridge July 1 to December 31. ..
Leaving balance for construction work of.

6,141,711
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This balance has been disbursed as follows:

For completing road on west side of river, from t of Columbia Barracks to erest of
hill leading to river, July 1 to August 8, inclusive:
D 07T Y $265, 61
Hire of teams....... :
Pure! of material

(}onsn'uM ; %tion of 7-strand barbed wire-fence along right of way through farms Molina and 31700
LT L2 .
For grading 7,608 square metersof road on east side of river between Colon Cemetery and
Almendares River, including work on temporary road leading from permanent road to
pontoon bridge at 31y cents per square meter finished road...............cociiiiiaiiiiio 2,788.18
For Kurchase of 500 cuble meters of broken stone delivered on road, at $1.85 per cubic meter 925,00

For laying this stone on 689 linear meters of road (depth 15 cubic meters, width 6 meters),
and rol ngfgo Hnear meters ......cc.coiuiiiiiiiereretiennteenanreotersatcasenananaronns 411.58
Balance on d December Bl.......cuueuiiiiiiiiiiieiieiiee e raeaas peieneneeaaas 2,527.60
7,870.99

SECOND.—ROAD WORK IN THE POST OF C()LUHBIA BARRACKS.

A stone roadway 5 meters in width in the western part of the post, connecﬁn§ the
main road 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,
was graded and coveres to a depth of 10 inches with large-sized stone, which was
afterwards broken up in place with hammers, and rolled down with a steam
roller. This road is 506 linear meters long.

Ita cost was as follows:

For material for culverts .. .. feeeeanbeeenanan. . BT
Hire of teams............. .. . 416.50
Purchase of supplies for road roller . 60. 00
Purchase of coBl......ouiiiiiiie ittt an s 21.01
Miascellaneous expenses, covered by voucher of officer in chargeof work..................... .4

Making a8 total Of . ... it i i 1,009.27

This being an average cost of 43.2 cents per square meter of road counstructed.
During the months of September, October, and November the road work which
was carried on in the post of Columbia Barracks was under charge of the regimental
3usrtermaster of the Seventh Cavalry. During this time, by direction of the
epartment comrnander, a road roller and a rock-crushing plant were furnished by
the engineer officer for use on this work.
Expenses on account of this plant were as follows:
September:
For Iabor paid .. ..o e et eeicrreree e
Outstanding liabilities ..

For coe)

Making a grand total of ... ... . i erareaaenanas 337.42

During the months of November and December road work was carried on by this
office in the eastern portion of the post 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 post labor. The whole grade has to be gone over
and the road properly crowned and metaled.

The cost of this piece of work has been as follows:

Regrading 1,000 linear meters of road, 9.12 meters wide, at 22.35 cents per square meter..... $1,341.29
Metaling 833.8 linear meters of road, 6 meters wide, or 2,002.8 square meters, at 58.4 cents
Q'pel' L E 4 1L )

ng and delivering
$1.203 per cubic meter

RECAPITULATION.

For construction of road In western part of post............ccccivervieinannas
Labor and material furnished regimental! quartermaster Seventh Cavalry
Reoconstruction of road in eastern part of post

Total....uenmnnneninnnns G eemeanun ieane et aereeeharaseeaaertreanaaa b eeanas 4,021.60

Of this sum $3,195.21 has been disbursed, and $826.39 remains as outstanding
liabilities.
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The statement of allotments and disbursements on this road is as follows:

September 26, amount turned INtO treRaNUry ... .....ocoimiriiiiiiii it iie e aaai e 833.76
Disbursements asabove indieated. ... ....oieiiiiiiii i e 38,196.21
Balance on hand December 8l.......ooiiiiin Caeeannanan 409.84

17 3,938. 80
Estimated deficit December 31, covered by January estimate ...._..... .. ... . ... ool 416, 56

THIRD.—REPAJR WORK ON THE MARIANAO AND LA PLAYA ROAD.

This road was repaired near the post hoepital, Columbia Barracks, and also near
the tannery de Fe on the east side of the Marianao and La Playa road, about half-
way between Quemados 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 meters repaired was 427, or 2,135 square meters, at a
total cost of $1,125.23, heing an average of 52.7 cents per square meter of road
repaired. There remained on hand on December 31 on account of this road $3,968.34,
with which it is proposed to continue the repair work throughout its length.

POURTH.—ROADWAY FRONTING COMMISSARY AND QUARTERMASTER STOREHOUSES AT
QUEMADOS.

A stone roadway 9.15 meters wide was constructed in front of the post commisea
storehouse at Quemados. This entailed the excavation of 1687 cubic meters of eart
and the laying of 556 a?uare meters of macadam, at a total cost of $304.40, or 58.4
cents per square meter of completed road. In addition to this, 100 cubic meters of
earth were excavated in front of the post quartermaster storehouse and 56 cubic
meters of stone placed in the construction of a similar road at that place. This work
was done by labor furnished by the engineer officer, with teams furnished by the
poet quartermaster, the total cost being gﬂ.so.

FIFTH.—SURVEY WORK, LOOKING TO MAKING A MAP OF THE PROVINCES OF HABANA
AND PINAR DEL RIO.

During the months of November and December one field party from this office haa
been working in and around the harbors of Mariel and Cabanas, in the province of
Pinar del Rio, mapping that district. The total expenditures on this account are
shown by the following financial statement:

For purchase of MAtErIAl ... ..cooeo i icit et i cara s $13.
t hire

b0 g T < P PP 1.15
...................................................................................... 296. 06

L 3T R 1 - 5%, 69
Divided as follows: -
WOTK 8 Ml .. ooo oot eeeiteaeaenee e eeanan 494.39
WOTK B GRS, . ..ot iietta e eaaaeaemaasaecaeateaaaeeenamaaaeaaanane ey 100. 30
O] . e e s ceemeeaeoananaacaotacatnmananstmaonaancoassorasarmenaaantmsanoaaarnnsonnean 594.69

At Mariel 20.82 square miles were mapped, at an average cost of $22.75 per square
mile.
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SIXTH.—BANITATION OF THE TOWNS OF MARIANAO AND QUEMADOS.

The sanitary work in the towns of Marianao, Quemados, and vicinity, from July 1
to November 15, was under charge of Maj. R. Echeverria, surgeon, United States
Volunteers, whose estimates were submitted for the approval of the engineer officer.

From November 15 to December 31 the work was continued under Dr. Echeverria
as a civilian employee of the milimr{)govemment, working under the supervision of
the engineer officer. 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 the town in good sanitary condition.

Very respectfully, your obedient servant,
H. F. JacksoN,
First Liewtenant, Second Artillery, Assistant Engmeer.

The Cuikr ENGINEER, DEPARTMENT OF CUBA.

Orrice MiLitarY SANITARY OFFICER OF MARIANAO,
Quemados, January 23, 1901.

Sir: In compliance with your instructions of January 13, 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, 1800, upon the discontinuance of
that department, and necessarily a t;;m't of this is an iteration of that re§ort.

During the period for which this report is rendered there were 3,041 houses
inspected, and of these 793 were found in such condition as to necessitate the serv-
ing of written notices to the effect that if sanitary rules were not obeerved fines
would be imposed, and it was necessary to impose 58 fines, each for the amount of
$5, in all aggregating the sum of $280. Seventeen of these fines, amounting to $85,
were remitted upon presentation of valid reasons for such clemency. But to keep
the houses and premises in a condition of ordinary sanitary cleanliness it has been found
necessary to make inspection after ingpection at intervals of not less than six weeks.
The occupants, after the first splurge into cleanlinees, which for the moment from its
novelty pleased them, show an apathy as to the conditions qf their surroundings, and
lapse into their old-time carelessness and indifference, and grow restive under the
constant supervigion found necessary to keep them anywhere near the mark deemed
eseential 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 Mafl 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 cesspools, privy vaults, etc., for 22 private individuals,
at a cost $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 defp-n/-
ment in subjects residing within the municipality, but, with the exception of one
case, the origin of which could not be deﬁnibe?; determined, all were known to have
been visiting in Habana or elsewhere a short time previous to their being taken sick.

The municipality has been singularly free from diseases of an infectious nature,
and, with the reported cases of yellow fever excepted, there were only a few sporadic
cases of diphtheria noted.

In addition to the necessary disinfection and sanitary cleansing of infected houses
and premises the department has had under its supervision the detention camp for
nonimmunes at Buena Vista until September 8, when the necessity for ita existence
being no longer apparent it was ordered discontinued.

The Feneral routine work of the department has been the maintenance of proper
police for the streets and alleys of the municipality, and to some extent the repairing
of same; the weekly attention to the emptying and disinfection of 52 cans, used as
receptacles 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 has
served to place the municipality in its present good sanitary coundition.
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In addition to caring for the general sanitary conditions at Marianao the barrios
of Ceiba and Puentes Grandes are under the juriadiction of this department, for pur-
poses of sanitary inspection and disinfection of infected houses and premises only,
and it has been necessary from time to time, at the request of the alcalde of these, to
remove accumulations of garbage deposited on vacant lots at those places by unau-
thorized parties, which were a menace to the general health and incidentally to
Colambia barracks.

Upon request the yellow fever w. receiving and other wards of the hoapital,
some troop quarters, stables, and workshops in Columbia Barracks were disinfected.

In all, there were 8,068 loads of refuse material disposed of.

The inclosed table shows the relative mortality for the corresponding six months
of the preceding nine years. For the years 1891, 1892, 1893, and 1884 no accurate
census is obtainable, and the death rate per thousand can not be given, but the popu-
lation was presumably then not very variable from the years immedintelx following.

Of course the condition of the country during the years 1896, 1897, and 1898 mili-

tated against normal health conditions, but the preceding year and the year 1899, an
un) y healthy year all over the island, may be taken as fair criteria.

Employees: There were emgloyed by the department 1 clerk, 1 interpreter, 1
overseer, 3 foremen, 8 drivers, d
laborers.

_Ltié.l;intennnce: Allotments for this purpose were made as follows on estimates sub-
mitted:

night watchman, 1 office boy, and an average of 26

EE@asE

This amount was paid out on vouchers by the disburain%‘:ntﬂcer of the department,
from whose office I aacertained that on December 31 a balance of $897.15 remains on
hand. Expenses included transportation, labor, skilled and unskilled, cooks,
nuarsze, mechanical appliances for disinfection, disinfectants, stationery, etc. The
nonexpendable propert{‘ émrchased is all on hand, and with few exceptions is in
serviceable condition. ere is also quite a supply of disinfectants on hand.

Very respc ‘fully, .
i Y R. EcHEVERRIA, Sanilary Officer

Death rate in the municipakity of Marianao, in the months July, August, September,
October, November, and December, for the years 1891 to 1900, inclusive.

Months, 1801, | 1892, | 1893. | 1894.
20 21 2 @2
14 10 10 24
156 18 19
14 19 18 18
12 11 18 16
18 12 9 25

The population for the above years is not obtainable.
1895, 1896. 1897
Months. Num- { Rate per| Num- | Rate per| Num- Rat&ger
ber. 1,000, ber. 1,000. ber. 1,

14 2.49 56 9.19 58 10.
20 8.56 96 17.09 74 13.18
12 2.14 52 9.2 80 14.24
15 2.67 86 15.81 81 14.42
16 2.67 70 12,46 78 11.21
12 2.14 45 8.01 77 13.70

Population during the above years, 5,617,
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Death rate in the municipality of Marianao, Gubn, etc.—Continued.

1898. . 1899. 1900.

235 15 1.66
2.70 19 2138
179 6 .67
2,35 18 1.4
2 1 L3
L34 6 .87

Population during the above years, 8,912.
Total number of deaths for the six months, 70; rate per 1,000, 1.27.

AssisTANT ENGINEER, DEPARTMENT OF CUBA,
Quemados.

ArPEnDIX F.

HEADQUARTRRS DISTRICT OF SANTIAGO,
OFFICE oF ENGINEERR OFFICER,
Santiago de Cuba, February 19, 1901.

81r: In compliance with instructions of your office, dated Habana, December 26,
1900, I have the honor to submit 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, acting engineer officer, on the 19th of July. A large amount
of work was being carried on, and all that had been started I had to push to com-
pletion. Limite(f; to location, plans and character of work by selection of my prede-
cessor, but also greatly assishe(f) by the work that had been done and by studying it,
I was able to make improvements that I could not have made had I not had the
benefit of his experience. I found it necessary to reorganize the department and
issue the circulars hereto appended. The matter of time-keeping was carefully gone
over and modified as shown in appended circular. The method and time of pay-
ment had no consideration of the work being done, and by consultation with the
disbursing officer, a fixed day (Saturday afternoons) was agreed on for (Fa{'lmg out-
side of city work. All men were required to be present except sick and those dis-
charged through 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 soon as possible.
The purchasing agent was not under the engineer officer and the peculiar situation
existed of another department making purc%;ases, to the correctness and justnesa of
which I had to certify, and for the economy of which I was responsible. The sys-
tem was tolerated until clear cases of delay and unsatisfacto uying were estab-
lished, and then application made to do my own buying. While still hampered to
a small extent by independent purchasing agent, I am now managing by i
authority to get the material suited for the work for which requi and at lower
prices than formerly and promptly.

The small force for the work required makes it impossible for me to give a new
png'ect the study and Rlanning that is usually given by an engineer, and I have had
to do the work as & 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 p of the office are consequently

meager.

The following projects have been in charge of the department and are reported on
in the order mentioned: Engineer force, office supplies, Guantanamo waterworks,
Santmgo waterworks, raising settling basin, repairing dam, Boniato; experimental
well, San Juan River; Santiago street repairs, paving Heredia street hill, paving
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Marina street, Sagarra-Dolores drainage, printing Santiago city maps, harbor improve-
ments, m:;iphalt paving, Santiago sewe;' gystem, Santiago-San Luis road, El Caney
road, repairs, Cobre trailg, and Nispero wharf.
Engineer force: )
Total allotment, six months ending December 81,1900 ...........ciiiniiciinneieannnnnnn $7,130.00
Total expenditure, six months cnding December 31, 1900. .. 6,919.25
Balance to credit of disbursing officer ..........caiaan.. 210.76

This force has carried on the routine work of the office, drawn up plans and speci-
fications and estimates for distributing system, town of Guantanamo; for the Santiago
sewer system; for proj halt work; details of sewer along Cristina, and exam-
i ]ansngf %ms made up all rolls,

ined and passed on all p! details of work in progress. It
vouchers, etc. Return of employees inclosed.

Office o:':plles:
Total allotment, six months ending December 31,1900. ...
Total expenditure, six months en December 31, 1900. .
Balance to credit of AisbHursing offleer .. ... oon i it ieiaaa e 3
The above allotment was used for the purchase of regular office supplies, including
record books, file boxes, drawing paper and material, photographic supplies, identi-
fication checks, office blanks, ete., and the printing necessary for the same. The
above expense includes 7 cents paid for custom duties.

Guantanamo waterworks: .
Total allotment for six months ending December 81,1900, ......c.vueeneienranurnnarenn $73,523.58
Total expenditure for same Perfod. .. ..o oiin it i aeaanan 32, 206. 30
Balance to credit of Aisbursing OCer .. ... oo ittt iiaeiaaraiicaaaiarearaaaas 41,318.28

The cost of the work prior to July 1, 1900, was $111,447.18, and total cost to
January 1, 1901, $144,652.48. Work done was as follows:

In July pipe line completed from Guantanamo to 100 feet of dam. All concrete
work on pipe line completed except river crossings Nos. 3 and 4, which has been

en g;}' high water. Concrete foundation of dam put in, eleven courses of
ower face and one of upper in place, and interior filled with concrete. All necessary
stone was quarried.

In August work continued on dam, 160 cubic yards masonry laid, sluice finished,

gate put in, and old flume torn out.
_ In Beptember, owing 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,
such as tunnel and railroad track, and recovering tools from river. Work was con-
tinued on settling basin, pipe line laid from dam to basin, and back filling done on
pipe line, amounting to 5,445 feet; 114 cubic yards stone laid and 264 cubic yards of
concrete. Early in month cable was received from agent in New York stating that
pipe waa down 30 per cent, and attempt was made to take advantage of the market
by asking for $25,000 to purchase pipe for distributing system in town, but owing to
guarded system allotment could not be made at once. Detailed estimate for pipe
amounting to $28,152.78 was submitted, but to date nothing has been heard of money.
While it is not doubted that it was not ible to allot this amount at once, atten-
tion is called to the matter to-show the inability of the government to compete with
individuals in purchasing.

In October, owing to continued high water over dam, this work has been con-
stantly interrupted and had to be confined almoet entirely to building settling basin
and back filling, consisting of following work:

On dam, 94 cubic yards stone laid; on settling basin, 37} cubic yards concrete laid;
on pipe line 7,800 lineal feet back filling.

were also drawn up for valve bridge and preparations made’ to erect bridge.
Aalarge amount of repair work was done on tools lost and damaged in September

In November order for pipe and material for distributing system in the town was
placed in hands of the Pittsburg testing laboratory, limited (Chambers & Hone,
agents); they to purchase and test pipe and material at factory and inspect it along-
side ship either New York or Mobile, for 5 per cent of cost of material. Consider-
ing that formerly no material was tested or inspected, resulting in the department
having to suffer the loes due to breakage and accept anything sent, I consider this
the best method available to the department, both from an engineering and business
point of view. The matter of placinga standpipe on the barrack hill has been taken
up and propoesls accompanied by plans and specifications invited from several of the

Krms in the United States, resulting in an offer from the Warren City Boiler
Works to build and put up a standpipe, 405,000 gallons ca‘thy, at Guantanamo, for
the sum of $6,225, exclusive of freight and duty. The plans and specifications are
being studied, and in case they are found suitable and the best that can be obtained,
they will be accepted.



¢

86 REPORT OF MILITARY GOVERNOR OF COUBA.

Work has been continued on dam, settling basin, valve houses, air-valve boxes,
giem for gate bridge and back filling; amounting to 43} cubic yards stone in dam;
6} cubic yards concrete in bridge, piers and gatehouse, and 1,550 linear feet back

filling.

Il:%eoember, No. 4 and No. b gate houses completed. Iron doors to gate houses
made and put on. Timber and forms cleared away and work generally cleared up.
Gatekeeper s house was framed, and air valves Nos. 1, 2, and 3set. Pipe from tunnel
to dam concreted up.

waterworks:
Total allotment allowed 6 months ending December.81,1900 ... ....... ... cceonannnn $20, 863. 00
Total expenditure during same perfod. ...........ciiiiiinniinnanraaecassnanaroiceannans 8,821.02
Balance to credit of disbursing officer..........coiiiciieirirriiaiiiciicecier e eraaan 12,041.98

Work done consisted in repairing breaks, replacinil:)ld 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. Ine%’eptember, owing to heavy raing washing out and ex]i;osmg pipe,
numerous repairs were necessary and were made. In October, 175 feet old tfipe 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 ggened. The usual larlge number of breaks due to old pipe were repaired, line
guarded, and settling basin cleaned 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 leage joints made required 453 pounds lead. The usual
amount of miscellaneous work, such as cleaning valves, lowering and covering pipes,
etc., was done. In December was also started the work of piping the streets to be
asphalted. Work done on Marina street required 50 cubic yards of excavation,
laying 123 feet galvanized pipe, cutting out ll-mc{‘las)il)e, and putting in 12-inch
valve. Jaguey street, 262 cubic yards excavation, eet of 4 inch pipe laid and
jointed, feet galvanized-iron pipe laid and jointed.

This special work, under streets to be asphalted, cost:

Total......covevivnnninnaan. et eeenereiiieeaesseaeeasesbeaseeaneennrneanas 1,672.82

This amount, deducted from the total expenditure for the six months, gives for
the costof maintenance of the water system and making house connections, $7,148.20,
or an ave cost per month of §1,191.37. Under the streets permanently impmve(i
mains and laterals are laid to conform to general water ;gsfem of the town, calcu-
lated on 50,000 population and 75 gallons per head, or 3,750,000 gallons.

Raising settling basin, total allotment allowed. .........cocieeveiiiirnnermoiococcisncatnrean $2, 000

Plans have been drawn up and special fittings to connect pipe line with dam so as
not to interrupt flow of water in citiduring the work ordered. It is calculated that
lz)g misin§ .settling basin 5 feet, the daily supply jof water will be increased by

,000 gallons.

Owing to demands made on engineer force by sewer work, an engineer had to be
sent for, and this work will be started cn his arrival.

Repairing Boniato dam and putting in sluice gate, total allotment... ... .. .....ccoecieanian.n $2, 450

Propoeals for gate have been received, and gate as modified ordered. Work will
commence on arrival of gate.

Experimental well, S8an Juan River:

Total allotment allowWwed. . ... .. .u.iiiiiiiiiiiiiiearienaeenracesnsenscassarameaanaennran $1, 000. 00
Total expenditure ...... ...t i iiiiicricnraas e iaeacceetaetraaaanennan 1,182 96
D0 T L PPN 182.96

The city of Santiago gets at the. present time, dry season, barely 5 gallons head
perday. In the rainy season there is plenty of water in the Boniato River, but
owing to incrustation of pipe its carrying capacity is reduced from 11 inches to 8, 8o
that the people never get more than one-tenth of their proper supply. If the
Boniato River could at all times %ige a proper supplY, to take up and replace the old
g;pe by new 24-inch pipe would be the simplest solution, but it does not. A num-

r of schemes have been investigated. There is good reason to believe that an
abundant supply of water can be obtained from artesian wells along the south coast
of Cuba, from Guantanamo to the mouth of the Cauto, but no businesalike proposi-
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tion for developing it at SBantiago 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 S8an Juan Valley shows a large gathering ground drained by the San Juan
River, the flow of which is comparatively small. Consequently there must be a
large subterranean stream. The valley converges into & 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-beari
strata, then tunnel under the river, intercept the subflow, and pump it into the ol
reservoir, which will hold a day’s supply for the town below it, and into a standpipe
to be erected in the old cemetery, for suppl(fin%the up})er portion of the town.

In November a box well was carried to a depth of 12 feet and afpump 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 reser-
voir was repaired and gut in. This pump has a capacity of 500 gallons. The two
pumps 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 pumpe to handle. A few
days before this condition was anticipated, an old well-boring machine, the property
of the 8panish Government, was found at Boniato and repairs started on it and
broken and neceseary tubing cabled for. On arrival of necessary material drive
wells will be sunk and investigation continued. The experiments so far indicate all
that was anticipated, and I consider it a question of but a short time and compara-
tively small cost to give Santiago a sufficient supply of good water. So far the old
abandoned machinery that would not have been noticed but for this need is worth
more that the amount expended. )

Santiago street repairs:
Total allotment, six months ending December 81, 1900, .......cc.cauuimiancanmccnenanns $19, 003. 00
Total expenditure, six months enxgng December$1, 1900 ........cvviniiiiiiirircninnnas 9,567.41
Balance to credit of Adlsburaing offiCer . .ocoucvieae e ictnenrierencnaernccnserannas 9,435.58

July: Santa 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 Barracones street near Trocha. Storm drains near S8an Juan Nepo-
moceno and Trocha were cleaned out and erection of harbor dredge completed.
Ditches around elaughterhouse were opened and cleaned and bowlder pavement on

ceria wred

August: Work consisted in ditching and rounding streets, cleaning out ditch

repaired, repairing and patching bowlider and macadam pavement.

ptember: Owing to heavy rains first ten days of September a large force was
kept busy removing the banks of earth and stone depoeited on asphalt streets. A
large amount of pumping was required to keep dead-ended sewers open. Holes in
manholee were plugged up with wood. These miscellaneous repairs cost $402.53;
repairs to Marina street cost $237.561. Thirty cubic yards broken stone had to be
placed and 50 cubic yards of concrete and stone to prevent further washing.
. Other streets repaired were: Calvario street between Pelayo and Santa Rita, requir-
ing 211.61 square yards paving and 250 cubic yards of fill, at a cost of $386.50; San
Pedro street from Santa Lucia to Santa Rita, requiring 100 square yards bowlder
paving and 65 cubic yards fill, cost $168.86; Carniceria from Concha road to Habana
was repaired, requiring bridging at two_places, at a cost of $281.13; San Juan Nepo-
muceno from San German to Trinidad, bowlder pavement, at a cost of $160.14;

Fer from SantoTomas to San Juan Nepomuceno, bowlder pavement required 202
tquare yards, at a cost of $99.19; La Cruz road, rounding up and cleaning gutters after
storm, at a cost of $170.73; Trinidad from San Juan Nepomuceno west, 1054 square
yards bowlder paving, at a cost of $50.15; Concha road put in Fmble condition, at
cost of $449.26; Trocha road put in passable condition, at cost of $229.21; Enramadas
from Calvario to 8an Agustin, repaired, requiring 49 cubic yards fill and 127 square
yards bowlder paving, at cost of 3)28(.)14.93; 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 S8an Juan Nepo-
muceno and Cristina, 261 square yards bowlder pavement; Concha from Dolores to
Trocha, 384 lineal feet road graded and gutters formed; Calvario between Rey Pelayo
and Santa Rita, 215 square ulyards filling and paving street; Calle Nuevo, hole in cul-
vert repaired; Alameda, culvert repaired; Hospital, drain from jail repaired; Barra-
cones, from Heredia to Ayuntamiento, catch-basing and drains built.

In November Heredia street hill was completed; the cost was as follows:
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This street was constructed under the following specifications:
Street between Animas and Hospital to be brought to & uniform grade of 12.63 per
ger:(g, cromh section beltwettlan curb(e btéo be 1{8 ie?t Lvide an(i havlei 4—inchdcmwn. On sub-
e, when properly sha ing of soft lime rock, rolling and tapping was not
necessary ), to be placed a mdaﬁon of 4 inches of Portland cement concrete; in pro-
ggac'ons of % and 7; upon this foundation to be placed a cushion of 1 inch of clean
h sand, upon which brick will be laid in usual manner, leaving open jointa of
# inch; jointa to be filled with asphaltic cement for 15 feet from Animas street, as 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 Portla.ngrgement
concrete, in %t:)portion of 1%; dimensions 6 by 9inches. Time required for work, one
month, October 24 to November 23, and consisted in the following work.
259 cubic yards excavation, At $1.9606. . .. ... ... .. cciiiiiiiiiiieaiaa i aiarinremaaaeeaaas $352, 40
85.33 cubic yards concrete, At $8.886 . ... ... ..oiiiiiiiiiii it iie e aaiacannaas 713.856
Made gg as follows:
86.83 cubic yarda stone, &t §1.75. ... oiiiiiiii i iiiaciicceneeacaneeana. $149.

1.4 cubic yardssand, at $2...........
85.5 barrels Portland cement, at $3.60

411 linear feet concrete curb, faced with cement mortar, at $0.4719 per lineal foot. .«.......
Made up as follows:

%¥s
-+ 31

193. 956

9.6 cubic yards crushed stone, 8t $1.75 ... ..ccceeeiariiinnnricnarnncenaaann $16. %0

4 cubic yards sand, at e 8.00

14.50 barrels Portland cement, at $3.60 153.2
.......... e teiieeieaieneanna 1

Labor

729.6 square yards brick pavement, at $3.063 per square yard

Distributed as follows:

43,015 brick, At $36.68. ... .cciiiniii i ie e inereeeaeeaa . $,
66.5 cubic yards sand, at $2....: .
15 sacks stone dust, at §1....
11 barrels aspbalt tar, at $2.50.
29 barrels Portland cement, at

HER=ES
VLT

Labo
Sidewalk:

8,524.12

Total cost per aquare yard of improvement............c.ocueens . 4.831

Cost per square yard, excluding curb and sidewalk........... . 4.511

Cost gr square yard, excluding excavation, curb, and sldewalk ........cccvuniiiiiniiaian. 403
Labor amounted to 30.16 per cent of cost. Material amounted to 69.84 per cent of coet.

Attention is invited fo comparison of proposals of Barber Asphalt Paving Company
for similar work.

Concrete curb, per Hneal fO0t. ... roovsnresaresne e o e no| K4
rick pavemen| square yard. ...
Concrete, per cul mud ........................................................... 9.50 8. 836
Paving Marina street hill: *
Tota] allotment allowed ...........cciieiueraerecernerceensssionnevasnnrnconccasaaneasnan 96, 0650. 00
Total expense to date, vouchers pald..........ocveirriinarimiiinacirevenmmacncenrermnen 2,179.75
Balance to credit of disbursing officer .. .. ...ccoieeioiiioiiiiiriia e 8,870.2%5

This street, owing to its central location connecting the Muelle Real with the Plaza
de Cespedes, from a consideration of the (glblic, was the first to need attention, but
owing to steep grade—13 per cent from Gallo to Hospital and 6 per cent from Hoe-
pital to San Juan Nepomuceno, and with large and costly 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 m{ing off the crest at Hospital, I
finally got it down, so that by making a cut of 18 inches I obtained a 10.85 per cent
maximum grade without too much dam: to the property adjacent. The street is
to be put in on following specifications: Concrete curbe; width between curbs from
24 feet to 28 feet to 16.5. Crown, 1 in 30; foundation of 4-inch concrete. On this
1-inch cushion of sand, and on this vitrified brick pavement laid with §-inch joints,
with expanding joints along curb and up center, and crogswise every 20 feet joints
of brick grouteg. .
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QUASO WATERWORKS AT GUANTANAMO.
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CLEARING RIVER BED ABOVE SLUICE.
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FLUME, PUMP, ETC., JUST BEFORE TURNING WATER THROUGH SLUICE, AUGUST 26, 1900.



FLUME REMOVED. PLACING COFFERDAM, AUGUST 27, 1900.



VALVE HOUSE NO. 2.

GUANTANAMO WATERWORKS.



VIEW BELOW DAM. REBUILDING TRACK. WATER FLOWING 14 INCHES OVER DAM, SEPTEMBER 17, 1300.



S8AND BOX COMPLETE, EXCEPT PLANK COVER.



SAND BOX, LOWER SIDE, SHOWING OVERFLOW PIPE.
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SETTLING BASIN, SANTIAGO WATERWORKS.




SAN JUAN WELL.



SAN JUAN WELL.
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To December 31 the following amount of work has been done:

B2 3R « U o cubic yards 818
LT3 4 7 L e do.

5 R linear feet. 560
COBL Of JADOT « - . cicrreenenennricnnanensancaasnacnsorasnsnessnsesnsnsrasntssiancnassnnnanseenn $1, 490. 84
Cont Of INALATIAL. .. ie oot eeiieiaiiaiieaatanaaaasecoaiiassacatartcnstsnaarneseasansansacnnn 2,170.21

L Y et e e 3,661.06

Itemization of expenses will be given on completion of street.

Dolores drainage:
Total allotment allowed. . .....coiuinieiiiii i it iereiasr s st taa e aeaan $8, 000. 00
TOLAl EXPEIBE o vuencaenansnnnnecanacaracasnneearansrasseentoansenseatnamnisenreosnnenan 2,122.20
Balance to credit of disbursing officer........... ...l 8,877.%0

The original plans for this drainage contemplated a large semihexagonal paved
ditch extending from Sagarra street along Doloree 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 properti; 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 passable for traffic. By this
work it is hoped to cut off the floods which in mm¥ lseasone deluge the lower portion

o

of the town. Work done to December 31 was as follows:
Establishing camp and organizing foree. ... . cociviiiioiiiiii i i iecar e ar e ranaan $29. 40
Moving fences and esmbmlng street line 59.20
Labor and cartage, grading 1,181.56
General expenses, engineer, foreman, cle: 266. 51
L 723 o T Y 24. 90
0 DN 1,511.56
Itemization of expenses will be given on completion.
Printing 8antiago city maps:
Allotment made

Total eXpenss......ccvureeeucceneonnas
Balance to credit of disbursing officer
100 maps, scale 76 feet to 1 inch, were made, unmounted, at $3.60.

2%88888

Mounting 26 m%. scale 76 feet to 1inch, at $6...................... -ee. 150.
100 maps, scale 150 feet to 1 inch, were made, unmounted, at $1.20................o.o.... 120.
Moun ng50ma , scale 150 feet to 1 inch, at $1 50,
Duty and port charges on above............c...cccoeuie.n.

bt
o

Duty and expressage on original drawing to United Sta
Duty and expressage on proof from New York to Santlago.

2 698.10

Several of these mage have been distributed to public and military officials, both
here and in HabAna; but it is thought all future needs can be met from those remain-

~
&

ing on hand.
HARBOR IMPROVEMENTS.
Sel{-dumping barges:
Total allotment allowed........ ... i ieir i iiieii it ceiiase e $4, 000, 00
Total expense O ARLE. ... ..o e ittt iiiiiiii it ienacteatmsesinaaeanarnnaannaa 4,622.12
D 0 T L 522.12
Expense made up as follows: )
Cables by North American Trust Cotzfany 10 ANtWerP. ... civveninnirnnnianninenas 25.62
naference of 20,000 francs to Uni States consul-general, Antwerp.............. 8,910.00
Transference of 3,000 francs to United States consul general, Antwerp............... 586.50
TOAL. <.« eeeeniaennraeatnaemsasernrennseannreneaaaseanesaneannasnssansaanenn 4,522.12
Asphalt pavement:
Total amount authorized, plus duty.......ociiiiiiii i ciiiiiiriraiccicrraceraennnenen 50, 000
Total allotment to December 81, 1901 ... ... .couiaeiniiciiiaiaeeraacercanrcrcasrsannancns 3
No expenditure to date.

Bids for asphalt pavement were opened on the 1st of December and contract
awarded to the Barber Asphalt Pavin Comﬁ)any, who were the only bidders. Con-
tract calls for the following streets to %e asphalted, and it is expected that all will be
completed by the end of June, 1901: Santo Tomas street, betweéen Paseo de Concha
and Pl‘nm idad street; Jaguey street, between Cristina and Hospital streets; Hospital
street, between Jaguey an streets; Sagarra street, between Hosg;t:l and
San Juan Nepomuceno streets; Geronimo street, between Hospital and Juan
Nepomuceno streets; Marina street, between Hogpital 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 11, rT 4 T
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streets. Specifications were asattached. Experience showed that neither the asphalt
nor cement gutters would stand the water from the houses and constant traffic, and
former specifications were modified to require brick gutters. Prices as per contract
are as follows:

B AV ON <o iaet ittt ca it aicer i caar e ataa e aeae s per cubie yard.. $0.70
Concrete curbing in plAce ... .ot per linear foot.. .65
Vitrified-brick gutter i place. . coier i it irae e per square yard. . 4.40
Asphalt pavement in place:
L0 1T e do.... 3.00
Class B .do 8.30
[0 &R do.... 8.50
Stone headers in place........iieieiimin i e per linear foot.. .25
D5 45 o: W 1) 4T L) 7 S PR per cubic yard. . 9.00
Santiago sewer system:
Estimated cost of approved Profect ... ..o imiieiii i e 827, 610. 00
Allotment allowed to December 81, 1900. . ... ... .ottt i 22, 500. 00
Total expenditure to December 31, 1900 ... .ouiveimiimriiriiiieirarirnaenirereaneennees 1.870.17
Balance to credit of dishursing officer.. .. . ... ... aiaiaaaes 20, 629. 83

On October 2 plans and general specifications for several schemes of sewerage were
submitted, resuﬁin in approval of following schemes: Discharging all sewage at
northwest corner of city, northwest of slauﬁhterhouse; running 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 emall space and easil%' 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, consequently no damage incurred; sixth, discharges on
filters situated on swamp land unsuited for other purposes and of little value, and
does not injure future extension of city.

Ultimate and final cost of sewering entire city under this scheme (based on double popula-

tionand 75 gallons per head ). ... o i i $327, 610
Cost of work to be done at once estimated at.. ..o ivi i

This work contemplates putting in the following:

LAateral BeWerS. . uvuirsieaneranacenurncacancronnnnsonsnnes 7,469
Pumping district interceptor, force main and sea flush. 13, 000
Pumping plant, duplicate centrifugal pumps......... ... 5,000
Cost of land for pumping station. . ....... .. ittt 2, 500
Interceptor from Trinidad and Rastro to Rastroand Concha. ... .. ... coiiiiiiaiiiiana.. 16, 206
Outlet from Rastro to filter. ... . e iiaa e aaan 18,780
1,040 feet of lumes 4 by 4..__..... .. 6, 864
Sewering streets to be asphalted 25, 000
Miscellaneous.................. 181

017 90, 000

It will be noted that under the work to be done at once no provision is made for
filters; these can be omitted till the systemn is ready to be put in operation and receive
excrement.,

As soon as the general scheme was approved, work on the detailed plans was
started, but this was interrupted by the necessity of drawing up plans for sewers
under streets to be asphalted and work of putting these sewers in before the pave-
ment was started. ere, as elsewhere, the rush to do the work has not allowed the
study or plans usually counted necessary, and I was in a dilemma either to stop work
or get all excavation done before 1st of April. Doing work in this way requires
incessant work on my part and generates the thought that the department is sup-
posed to be siperhuman every time an order is received to do more work. To m
Erincipal assistant engineer, Mr. A. S. Hobby, jr., and Mr. W. A. Wilson, resi-

ent engineer on city work, I am personally 1ndebted for their patience and cheer-
fulness in doing more work than could reasonably 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 done in the Tropics.

In the latter part of November and December lateral sewers were put in Marina
street, requiring 682 cubic yards of excavation, laying and joining 900 linear feet
8-inch sewer pipe, 62 feet 6-inch house connections, and 470 feet'of 4-inch connections,

Jaguey street: Lateral sewers required 330 feet of 10-inch sewer pipe, laid and
{g}ined; 220 feet of 8-inch pipe laid and joined; 350 feet of 4-inch house connections

id 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, and the accepting of bid and testing o?emateria.l and delivery
to me put in hands of Messrs. Chambers & Hone, of New York. As soon as mate-
rial is en route proposals will be called for trench and laying.



SAN PEDRO STREET, NORTH FROM SAN ANTONIO.
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HOSPITAL STREET, NORTH FROM JAGUEY STREET, BEFORE IMPROVEMENT.



HOSPITAL STREET, SANTA LUCIA TO HEREDIA, BEFORE IMPROVEMENT.



HOSPITAL STREET, SANTA LUCIA TO HEREDIA, PAVED WITH ASPHALT.



JAQUEY STREET, BEFORE IMPROVEMENT.
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SANTO TOMAS STREET, NORTH FROM TRINIDAD, BEFORE IMPROVEMENT.
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AN UNIMPROVED STREET, SANTIAGO.



HEREDIA STREET, ANIMAS TO HOSPITAL. BRICK PAVEMENT COMPLETED.



BUILDING ALAMEDA AT SANTIAGO.
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SAN FELIX STREET AND CONCHA ROAD. CULVERT.




BUILDING ROAD TO THE SLAUGHTERHOUSE. SANTIAGO. TABLET IN MEMORY OF CREW OF '’ VIRGINIUS.”
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MARINA STREET, WEST FROM SANTO TOMAS. PREPARING FOR BRICKS.
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MARINA STREET, WEST FROM SANTO TOMAS.

MACADAM PAVEMENT.




MARINA STREET, LOWERING GRADE AT HOSPITAL STREET.



DOLORES STREET, BETWEEN TRINIDAD AND MACEO.



DOLORES STREET, SOUTH FROM TRINIDAD, BEFQRE IMPROVEMENT.
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DOLORES STREET, NORTH FROM HABANA, BEFORE IMPROVEMENT.



SAGARRA STREET, HOSPITAL TO NEPOMUCENO, BEFORE IMPROVEMENT.
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MUELLE REAL AND HARBOR DREDGE, SANTIAGO.



MARINA STREET HILL, SEWER WORK.



JAGUEY STREET, WEST FROM HOSPITAL. SEWER AND WATERWORKS.



JAGUEY STREET, EAST OF GALLO STREET.

WORK ON SEWER AND WATER.
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Santiago, 8an Luis road:
Totaf allotment allowed to December 81,1900. .....cuucermeaarcrecaannesasannerennnes $116, 508. 00
Total expenditure to December 81, 1900 . ..ccueenrenenneniecacsosserennneriosenencranaas 118,288. 14

(Total expense, whether paid or not, included.)

17 120, 885. 67

Section 2 begms at the first railroad crossing from Santiago and ends at railroad
crossing, Boniato station; distance, 17,507 feet.

Total expense for period
Wall masonry, 282.8 cnbizzx'ndn at §11.62 3, 387. 86
No. 11, bridge masonry, cubic yards, a 3,515.91
No. 12, bridge (pipe cuivert) 107.90
87 cubilc yards e, at $7.29 634. 86
7,646. 52
B 117 g 28, 336. 67

Length of section completed during period, 3,820 feet. Total number of square
yards, 6,367.

Total cost of section completed:

revious reporta— .
To 1 cost of mad eXelusive Of MASONTY .. ...cer i ieaeaaaeeraceensrvannnnnnnnnes $62,201. 27
Total cost of masonry and bridges.........c.coioeiiiiniiiiiieiiiiiiiiitinnaiinenae. 14, 987.52
77,188.79

Total length of section, feet ............ teseatssenubetaaiitareinancanstatonnataaranannnns 17,507
Total aquare yardssection . ............coeevniennneaanns ..
Cost, exclusive of masonry, 29,180 square yards, at 82.18 aene
Cost, including masonry, 29 180 square yards, at $2.64 .. ... ...iiiiiiiiiiii i e cenaaaa

Section 3 begins at railroad crossing, Bomato station, and ends at end of wall on
top of mountain.

Total for period............coucen ferieniissaaesaas $26,717.10
277.1 cubic yards wall masonry, at $8.82 3
634 linear feet channel, at 80 cents..
ork done on 49

rtion or part comglefed dnring perfod ...ttt
number of square yards in this part..............
Co;.. exclusive of masonry, 5,600 square ya.rds, at 83 12. . Sles
Cost, including masonry, 5, 600 square yards, 8t $4.77. ... .ooinniiiniiii it
Total cost of section completed:
Total expense of AECtION . ... ...ueeierieiiiiiiiiiiiiiieiitaaiinaieaneraetmareaaraaans
Total number of square yards in section . ceee
Cost, 18,094 square yards, at $7.29 .. ....ooiiiiiiiiiiiiiiiii it riiicererretrea e

Section 4 begins at retaining wall, top of mountain, and extends toward Dos
Caminos. {Uncompleted.)

Total expense for perfod........ccouvviievecannennearesnionnns freetieenemeenoreee s sannn. $62, 985. 38
8Station No. 26, small wall (dry), 49.5 cubic yards, at §8

Station No 74 large wall (dry), 703 cublc yards, at $5.40
Bridge No. 20, 126 cubic yards, at $81.98 ................

Lot

1Y)
g3s%3sn
8583888

Bridge No. 22 145cubicyards, atszoeo .. .
g;llggeNo zs.ﬂcubicyards,attl&w eeeeanenerenana.an .1,
RO NO. 25 . . oieeiiiiiniiciaaaes e ieectesianarera e .
Bridge No. 28 ...... [ eaeessaeesaanenras s et s et e at e aanat e e
14,057.98
48,927. 45
mﬂ: of section completed during perfod ..........ccceviiciiaiaenniinaane . 10, 866
square yardsinsection............ .. . ... ..., cene 18,110
Cost, exclusive of masonry, 18,110 square yards, at $2.70 .9‘2’7.45

gomﬂcatxons and details of this work see annual report department of Santiago
an cipe.

This work has been under the superintendence of Mr. 8. I. Wilkinson almost from
the time of its inception, and he has proved himself a capable and efficient superin-
fendent, with good ability as an organizer and executive manager. His assistant
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engineers, Mr. N. P. Turner and Mr. W. W. Burden, have heartily cooperated with
Mr. Wilkinson, and have proved themselves capable and efficient assistants. Few
engineers have had more experience than these three in road building.
El Caney road:
Total allotment to December 81, 1900, ... ... . oiiiiiii it iaarrricaeiaeiiraanennn
Total expenditure to December 31, 1900
Balance to credit of disbursing officer
The above expense inclndes 85.79 paid for customs duties and §1,358.62 for transportation.

In July, road from Caney to stone bridge across the San Juan River was completed,
necessitating the quarrying of 1,089 cubic yards rock and the laying of same on road.

Total expense this section for perfod ....ooeiiieeniimianei it i esinaeeaaens $3,678.38
Le of section completed during period «...oiieniiiiiiiiiiiiiiiiiiaaa, linear feet.. 2,940
Total square yards In Bection .. .uu ittt it e it ereia ittt er e eeie b bancannaaane 4, 900
Cost, 4,900 s?uare B 3 Y £ o Y $3, 678.38
Total COBL Of TORA . . ...ttt et aeemaiecaatacaaraesnanarrnsanananns $15,208, 74
Total lengthof road . ...... linear feet.. 9, 960
Total square Yards In road. . ..o .oniiiiie it ia it cir et i ca e raaaa 16, 150
Cost, 16,150 square yards, At 84 Centa. ... . v iiiciiiiii it eaas $15, 208. 74

This section was put in as light as metalled road could be put in to be useful. It
was thoroughly drained, but owing to impracticability 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 September rains and
only the foundation stone remains. It will have to be raised and rebuilt.

On the 1st of September the road was started from the city of Santiago, and the
end of November found it practically completed for 3,500 feet, to near its intersection
with the San Juan road. At this point it was considered desirable to stop the work
till the appropriation had reached a sum sufficiently large to do work to best advan-
ta.%e. I submit complete report of work and inclose plan, profile, and details. I
call special attention to sanitary work done in connection with the road, and which
increased its cost 50 per cent. The work on El Caney road was hegun on September
1, 1900; during which month there was an unusually heavy rainfall, which, owing
to the nature of the soil, retarded the work considerably. The subsoil along the
whole line of the work is very heavy clay, containing a large percentage of 'fimu,
which when dry is extremely hard, but which requires very littfe moisture to make
a very tenacious mud, very difficult to handle. Formerly the road was impassable
after heavy rains for all vehicles.

Specifications for road were as follows:

Adjacent to city of Santiago, for a distance of 2,000 feet, road to be graded 41 feet in
width with 24 feet broken stone as shown on cross sections of attached plan. For
remaining distance, to be 31 feet in width with 16 feet of broken stone. Brogen stone
to have a thickness of 10 inches in center and 8 inches at side; foundation to be 4
inches thick throughout its width, no stone to have greater dimensions than 44 inches;
next course of stone to have a thickness of 4 inches at sides and 6 inches at center, to
to be composed of stone passing 13-inch ring; binder to be composed of quarry
chips, sand clay, and disintegrated coral rock found on sides of road, to be washed
into road and rolled till the surface is thoroughly compact and smooth. Surface of
finished road to have slope from center each way of 1 in 18, surface of wings to be
flush with sides of road and have slope to ditch of 1 in 8. Subgrade to be thoroughly
compacted by steam roller and filled till it stands up to cross section, 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 thickl{ built up, it was found neces-
sary to pave the guttersand build a small retaining wall to prevent the fill from being
washed out by the large amount of water carried In the gutters.

In all places where the goil contained much vegetable matter or was in other

respgcts unsuitable 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 :gzroughly rammed by hand in 2-inch layers, and, after the stone was in posi-
tion, was also thoroughly compacted 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 first 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 first lagoon. The culvert also takes all the water from the
first 1,000 feet of road, draining in all about 80 acres of watershed. The second cul-
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vert was built to drain the first lagoon, replacing an old Spanish culvert in very poor
condition which was not low enough to completely drain the lagoon. The lagoon
had received the sewage from the civil hospital and the Spanish barracks for several
years, and that, with the decaying vegetable matter, combined to make a very
unhealthy spot. Nearly every man engu%ed in working on the ditching or on the
culvert was taken sick with the malarial fever. At present, however, the swamp is
thoroughly ditched, and is rapidly drying out. The second lagoon did not present
such insanitary conditions as the other, as it received no sewage and during the
winter months was often dry. 8till there was considerable decaying vegetable
matter and many of the laborers contracted malaria from working in 1t. The drain-
ing of these two swamps will add considerably to the sanitary condition of the out-
skirts of the city.

The old culvert No. 3, which was filled up by the Spaniards during the ten years’
war and was reopened, is in good condition, and so sitnated as to completely drain
the second lagoon. The only work necessary was 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 obtained from the Dos Bocas quarry, costing $5 per car
hauled, or 42 cents per cubic yard; then hauled in Cuban carts to the road at a cost
of 70 cents per cubic yard, making total cost of stone delivered on the work amount
to $2.686 per cubic yard. That the excavation for drainage is very high is owing to
two causes: First. In the excavation for the ‘ditch and for the second culvert there
were 8o many springs that it was almost impossible to get a solid foundation, the mud
having to be cleaned out time after time. After every rain the silt had to be cleaned
outof the excavation. The mud which was stirred up in the work on the culvert was
deposited in the ditch below, necessitating constant cleaning 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 bad to be gotten out by means of picks, as, from the nature of the
rock, 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:

Macadam

8,212 8quare yards, 6t §1.252 .. ... it e cire e eeeeaaaenaans $10, 280. 00
Grading:
Labor and transportation....... ... e 4, 608. 46
Supplies ... ... et 41. 42
GeDerR] X PeIISEE ot ie it iae e e 818.64
5,667 cublc yards, at 80982 . ... ... iiiiiiiiiiiieiieicaciiaaaaaraaeaenaraaerane 5,468.52

[NoTe.—This cost includes the dressing to finished grade, ditehing, and the final
trimming.}
Curb and gutter:
Labor and transportation. .. .uer ettt it iei e a e ca e 465, 52
103+ T 78.90
1215 1= PN 18.20
GenerBl X PemBeS ...ttt i ieieie i icaaa e e anacoaa e taataeaen 57.88
—_— 615. 50
700 linear feet curb, 8t $0.308. ... .. ... .ooiii i $215. 44
166 square f'nrds gutter,at 82,41, . ... . it 400. 06
Retaining wall:
Labor and transportation........ eeeeauiiaeaciadsascantatesansatenrnioanatoann 420.84
B €37 o 1 139.94
GeTeTA] B X PeIIEOY . 4 enuesianetnruaerseaanacasesnansorineresasiossensrassnnress 63

45.8 cublc yards, Bt $18.68 ... . eiiiiieiicerareiereciaeiaaineas 624.80
[Nore.—Dry rubble, quarry faced. Foundation and top course laid in cement
mortar. The stone broke with nefther beds nor faces, and In the necessary dress-
{ﬁn much time was consumed and many stones were rendered useless for any-
g but macadam.]
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Labor ANA tPANSPOTAYON « ..o eeueeenermoanenennesnnaaansansnsrenaennannemnns $712.20
BT 7 o 536. 88
GeNEra] OXPeNBOE .. ... .. iiiiiiiaiiiriratranatiearentasat i tinreniananrnaran 292.61
73.99 cubic yards concrete, at $18.41. ... ... .iiiiieiiiiiiiiiearaaeaaae
45.3 cubic yards rubble, at $18.48. ... ... ... ittt } 1,600.69
[NoTx.—This price includes the cost of the iron pipe, railings, and cement finish.]
————
TotAl—MABODTY . . ..ot e i iiciceatacanencarcesosntacacsonssannncnn 1,600. 69
v 487 Y 1) RN 1,671,
. —_— s, 212.11
Maintenance:
Labor and transportation. ... ....coieiiiiimiiiiiiiiici it nee 117.80
3 1 ¢ U g 19.30
187.10
B0 7 20,397.53
The costs of the 41-foot and 33-foot roads, reepectively, are as follows:
41-foot road—2,000 feet:
MACAAAIN ..ttt iitiiaieaiiiseees it ere ey 96, 804. 30
Grading...... 3,615.50
ﬁuerb and gu%r. . .. g;ix I?.?
taInIng Wall. ... it e .
——— $11,708.08
Cost per linear foot .......... oottt it iea e $5.85
Cost per square yard finished roadway ..........c. .ol 1.28
¢ [Nirrl.—'l‘he excavation on the 41-foot road averages 1,863 cubic yards perlinear
oot.
88-foot road—1,500 feet:
MACAAAIN ... i ieiiieeianaaeaieeearanans . 8,475.70
(63 27 1 1T S Y 1,809. 59
5, 285.29
Cost per IINeAr foot. ... ... iiiiiiieiiiiiiiiiiaaeeanneneeerannrcnnencnen $3.52
Cost per square yard finished roadway...... .. .....coiiiiiiniiiieane, .96
. [Nirr&—-'l‘he excavation on the 33-feet road averagee 1. 22 cubic yards per linear
oot.
0 23 E 0T T L O 8,272.11
MAINLENANCE ... nineiiitiii it iaiateraines rvanrrerianensaranasaananannannn 187.10
— 3,400.21
20, 897. 53
Road repairm: —_—
Total allotment allowed to December81,1900. ... ...oouiniirirecivenenceeeeaceonnancen- 8,825.28
Total expenditures to December 31, 1900. .. ... uioiiirnineeasiemrearncnssncroanneeanan 2, 566. 50
Balance to credit of disbursing officer ......... ... il 5,758.78

The above allotment includes $3,320 allowed for the purchase of a 10-ton Russell
steam roller, including freight and duty, which is required in repairing roads already
completed, as it is impracticable to bring either ofmt(fle rollers now working on the
San Luis road, owing 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 was repaired owing to washout by September storm and finished so as
to be passable, requiring 1 mile of road to be rebuilt. Las Cruces road was repaired
where gutters and macadam had been washed out. No work done in December.
Cobre road and trails:

N 0 2y a e o 43 1 O
Total allotment allowed to December 31, 1900 .-

Total expenditures to December 31, 1900.......
Deficit

These trails were started under imperative and rush orders to build the trails at
once 8o as to be available for taking out coffee hefore the spring rains. No work
unader way could be dropl;)erd or men spared to go to Cobre, look over the ground, and
draw lép sgeciﬁcations. oposals were invited from several who it was thought
could do the work, resulting in receipt of one pro 1 to build 10 miles at average
cost of $1,100 per mile. Owing to inability to 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 repairsand in whom I had great confidence, to organize
the force, take his own teams, tools, and tentage, go to Cobre and start the work
and push it as rapidly as possible till I could estimate its proper cost, for 15 per
cent of the expenses, I consulted the municipal council of Cobre and General
Cebreco and decided to build the trail from Cobre to Dos Palmas and 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 misplaced; 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 had been planned and laid ont
with an instrument. The work will be finished to the Cauto by end of February.

N wharf:
‘'otal amount of contractauthorized ... ....cccciiviiianiiiiaiiciicien s inecananaaann $19, 605. 00
Amount allowed in December for double and single bracing and splicing and reim-

bursement customs dues. ...c.eeeeeiiiiiniiiiaaanne. Geeeasesecacmacianancansesnsennes 807.78

expenditures to date, inclu all dues
Balance 10 credit of diaburtng Shemr o,y e

Of the above expenditures, $150.13 was amount refunded to Mr. Porro for duty paid
by him on material, which at time of making contract was admitted free of duty.
Below is report of Lieutenant Hamilton on this work:

Wharf in Nispero Bay: The plans for improvement of Morro Castle involved the idea
of & wharf as near as possible where government freight might be landed directly from

vernment transports. The preliminary surveys made by this department in Decem-

r of last year showed the practicability of building a small wharf in Nispero Bay,
alongside of which any transport entering Santiago Harbor might lie and discharge
her cargo. This wharf was to connect with government warehouses 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 veesel.
This, however, will not be a difficult undertaking. The practicability of ueing this
bay for the purpose named is proven by the fact that it was in this same bay that a

rtion of (grvem’e fleet sought shelter at different times during the period when the

eet was shut up in the harbor of Santiago. Plans have been Ympared and a con-
tract made by this department for the construction 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
minimum depth of 22 feet of water along the outer edge of the main wharf when con-
structed. ork has been begun on the wharf and it will probably be completed by
the end of July. The wharf will be 10,6650 feet from Morro Castle and 6 miles from
Santiago. Amount paid on wharf to present date, $6,161.48.

It will be noticed that the estimate of time was erroneous, and I seriously question
whether the practicability of the bay for Cervera’s fleet demonstrates anything ahout
a transport, and I urge tgat steps be taken to place buoys 8o that responsibility for
grounding in the bay can -be fixed, and that the Merrimac be removed. The con-
struction of the wharf was completed S8eptember 26, 1900. It was at all times under
supervision of engineer empl(gved by me, and final inspection showed it to be built
according to plans and specifications and in a workmanlike manner, and it was
accepted Octo%er 4, 1900, and final payment made. It is to be observed that this
office bas had charge of work costing $213,778.14 in the gix months. This work has
all been done by day labor, plans, specifications, everything drawn up here, without
any outside assistance; in addition, it has supervised its one piece of contract work,

- Nispero wharf. The difficulties that 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 ogee dam. The men had to be trained, trained from a
dollar a day 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. Poesessing all the practical knowledge of
the master stone mason and the theory and practice of the hydraulic engineer, he haa
pushed to completion the work in good shape. A number of photographs and plans
are inclosed with a view of illustrating the work.

Little or no su(f)erviaion 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 consequently, with few exceptions, going direct.

Reports on harbors, conditions of roads and trails, location of towns, and general
existin, fnconditiona were received as follows: First Lieut. T. A. Pearce, Fifth United
States Infantry, Daiquiri, Siboney, A ores, Cubanas Bay, Canizo River; First
Lieut. H. E. Knight, Fifth United States Infantry, Baracoa, Duaba, Naguanje or
Naguaraje, and Nibujon; Second Lieut. J. W. Wright, Fifth United States Infantry,

Yacabo, Boca de Tanamo, Mata and Guandao, Boca and Sagua de Tanamo;
Maj. C. A. Stedman, Tenth United States Cavalry, Manzanillo and San Salvador;
First Lieut. H. A, 8mith, Fifth United States Infantry, Guantanamo, Baitiquiri,
Jaruco, and Yateras River; Capt. William F. Flynn, Eighth United States Cavalry,
Puerto Principe, Vista Hermosa, Rio Najasa, Guayabal, El Junco; First Lieut. G.
W. Kirkpatrick, Eighth United States Cavalry, Puerto Principe, Vista Hermosa,
Ecuador, Rio Rapido, Rios Contramaestre, Blanco, Carasco, and Najasa; Capt. R. J.
Duff, Eighth United States Cavalry, La Gloria, La Guanaja, Mor6n, Ciego, La En-

-
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trada, San Geronimo, and Puerto Principe; First Lieut. W. G. Sills, Eighth United
States Cavalry, S8anta Cecilia, Santa Cruz del Sur, Vertientes, Rios San Pedro, Trini-
dad, and Altamira; Squad Sergt. Maj. Oscar Dersner, Eighth United States Cavalry,
San Fernando, Isla de Turinguano, Punta Alegre and S8an Juan, Moron, Chambas
and Arroélo Blanco, Marroquio, Tamarindo, and Guadalupe; First Lieut. J. M.
Morgan, Eighth United States Cavalry, Nuevitas; Capt. A. G. Hammond, Eighth
United States Cavalry, Rio Lazaro, Rio Caymao, bomba, Ciego de Avila.

Owing to no provision of funds or force to combine and complete these reports,
nothing was done except to index them. On the 26th of December they were for-
warded to the adjutant-general district of Santiago, as pertaining to the old Depart-
ment of Eastern Cuba.

Very respectfully, 8. D. RoCKENBACH,
Firgt Lieutenant, Tenth United &MMCM’GI%,
ineer Officer.

Crier ENGINEER, DEPARTMENT OF CUBA,
: Habana, Cuba.

Return of employees on engineer force for the month of December, 1900.

Trade or occupation. 'l‘lx&e&i)r oo ’5;’,,',‘;‘:;"’ Amount.

1 principal assistant engineer $250.
1 resident engineer 190. 00
DOueeieerani i i 140. 00
Tchief clerk......iuuiiiiiii i iiiiii e et i cieaeaaaes 133.33
1 bookkeeper 100. 00
1 property cler. 116.00
1 ray clerk .. 80.00
1 Interpreter. 75.00
1 storekeeper 80.00
1 messenger and janitor.. 45.00
18Urveyor................ 100. 00
1 resident engineer.. 84.33
BT R 1,392.66

ORGANIZATION AND REGULATIONS FOR THE ENGINEER DEPARTMENT OF EASTERN CUBA.

Avcust 31, 1900.

The force will consist of the engineer officer, principal assistant engineer, and such
number of resident engineers as may be necessary, and an office engineer.

The engineer officer will perform the duties of chief engineer, will be in immediate
charge of the fiscal affairs of the department, sign 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 importance to require a plan. All communications
concerning work, verbal or written, with higher authority or persons not connected
with the department, will be carried on by the engineer officer.

The principal assistant engineer will perform the duties of consulting engineer, be
in immediate ch of all work carrieJ)gn by the department in the city of Santiago
and supervise all detached work. He will be in charge of the office engineer and
draftsmen, and the prelparation of plans and estimates, the filing of same, and of
engineering records. In the absence of the engineer officer, he will perform the
engineering dutiee of that officer and will be obeyed and respected accordingly.

8. D. ROCKENBACH,
First Liewtenant, Tenth U. S. Cavalry, Engineer Officer.

[CIrcular Jetter No. 1.]

ENGINEER DEPARTMENT,
Santiago de Cuba, , 1900.

[Subject: Timekeeping.]

To e —

The following plan for the keeping of time on all works of the engineering depart-.
ment will be strictly followed from and after September 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 used 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 following day. His name and the words ‘‘ General
time’’ ghall be plainly marked on the back of his books.

Each capataz shall be provided with a similar set of time books with his name
indorsed thereon, in which he shall enter the time of his men at least four timee each
day. These time books shall be collected and delivered to the office of the resident

ineer each evening and the books for the following day distributed.
11 time books shall state the number of employee’s identification check, his
name, occupation, the hours worked, and the rate of wage.

At the beginning 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 general book; and he will give said number to the
capataz. e employee will retain his check during the entire time of his employ-
ment. Should one of these checks become lost, the employee must notify the time-
keeper at once, so that a record can be kept, and the man will be given a new check.

In the office of the resident engineer a journal of time will be kept in the book
provided for that purpoee by the engineer department. This book must be posted
each day from the general time book for the day preceding, and then checked against
the capataz’s book for the same day. Any discrepancies found must be at once inves-
tigated and rectified, and proper steps taken to prevent a recurrence.

All pay rolls will be made in the office of the resident engineer and will be certi-
fied to by him before being sent in to the engineer officer. ey will be so 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 followin?.

All employees of the engineer department directly employed on any section of
work shaﬁ be carried on the rolls of that section.

ully, 8. D. ROCRENBACH,
Engineer

Officer.

[Clircular letter No. 2.]

HEADQUARTERS DEPARTMENT OF EASTERN CUBA,
Cuier ENcINEER'S OFFICE,
Santiago de Cuba, August $1, 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 suspend 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 officer. They will prepare
and submit, through the principal assistant engineer, to the engineer officer p
and estimates for all structures requiring a plan, and, through the same channel
report for approval and deviation that t e{ may deem necessary from the gene
directions and standard plaons 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 operations; on the 1st of each month a return of em(floyees and report of property,
all on forms furnished. They will have prepared and submit direct to the engineer
officer, each two weeks, pay rolls of their force in triplicate. They will have under
them directly and absolutely a timekeeper who will check time of foremen and assist
clerk in preparation of pay roll. They will 1§ive 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 campe
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.

8. D. RoCKENBACH,

PFrst Liewtenand, Tenth United States Cavalry, Acting Engineer Officer.
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[Circular letter No, 8.]

HeapqQuarTERs DEPARTMENT OF EASTERN CUBA,
Cuier ENGINEER'S OFFICE,
Santiago de Cuba, September 3, 1900.

[Subject: General instruction.]

On and after this dateall circular letters and general instructions shall, upon receipt
th;areof, be placed in a file to be provided for that purpose for safe-keeping and
reference.

All employees receiving letters of general instruction shall, upon receipt thereof,
properly instruct all subordinates who may be affected thereby.

8. D. RoCKENRBACH,

Engineer Officer.

{Circular letter No. 4.]

HEADQUARTERS DEPARTMENT oF EasTerN CUBA,
Caier ENGINEER'S OFFICE,
Santiago de Cuba, September 8, 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 been 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 so offending shall forfeit all pay due him to
the extent of thirty days’ pay.

In the event of the services of such an employee being no longer required by the
department he will also be given thirty days’ notice, %rovided however, that in the
event of misconduct on the gaﬂ of any employee he shall be (iischarged summarily.

It is not the intention of the department to hereby work any hardship orinjustice
on the employees, and in any extreme case a request for relief, 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

decigion.
8. B. ROCKENBACH,
Engineer O

[Circular letter No. b.]

HEADQUARTERS DEPARTMENT OF EASTERN Cuma,
OFFICE OF THE ENGINEER OFFICER,

Santiago 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 following the
Saturday which the roll includes at 11 a. m. at the camp of the resident engineer.
All men must be present for ga{ment, 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 reg;ﬂar payment. Engi-
neer, asgistants, timekeepers, and foremen will be charged with having all men pres-
ent and enforcement of this circular.

8. D. ROCKENBACH,

First Lieutenant, Tenth U. S. Cavalry, Acting Engineer Officer.
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Barricades and lights: The contractor must erect all necessary barricades and
farnish necessary red lights to protect the public from injury, and will be held
ngible for any damage that may result from his failure to do so, or from his
failure to take any other precautions necessary 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
ma‘z be encountered must be removed by the contractor at his own expense.
orkmen: Pro(l.)erly skilled workmen shall be employed on the work and the
contractor shall dismiss a.nJ' employee who in the opinion of the engineer may be
considered guilty of misconduct, neglect of his duties, or who may orm his work
in an impreper 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 weii;hing not less than 120 pounds per
linear inch of bearing surface. Any s%)niy places that may be developed must be
dug out and filied with firm earth or broken stone and sand as the engineer may
decide. The subgrade will be so formed for rolling that the s for gutter and
curbing will be rolled equally with subgrade of way, the additional excavation
neceseary for gutter and curbing being made after rolling.

Embankment: Embankments must be constructed in layers not exceeding 18
inches in thickness, each layer being thoroughly rolled. The space for gutters and
curbing must be rolled with the su e and excavation for the additional depth
necessary will be made after rolling. Excavation being in excess embankment will
not be paid for. All grading must be completed by the 1st of April, 1901.

CURBING AND GUTTERS.

Curbing: Curbs of Portland cement concrete of the cross 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 pass through a ring 1inch in diameter and must be
mjlgcwd by a screen of §-inch mesh.

he “facing’’ will be composed of one part of cement to two 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. Assoon asa
section of curb is finished it must be protected from sun, rain or other damage, and
must be kept continually moist until permission is given by the engineer to discon-
tinue.

Gutters: Gutters of vitrified paving bricks laid on edge on a foundation of 4 inches
of concrete and a cushion of 1 inch of sand will be constructed according to drawings
and the engineer’s instructions. Excepting valley gutters across 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 labelef to identify them. Bricks not up to the samples will be

rejected.

i}ricks will be laid in courses perpendicular to the line of curb with }-inch joints,
which will be mlidl{;glled with cement grout composed of one part Portland cement
to two parts sand. fore 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 cross 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.

Curbe and concrete foundation for gutters will be constructed at one time, as a
monolith, in accordance with drawings. Upon completion of the curb the founda-
tion for asphalt pavement will be constructed, makmia proper bond with gutter
foundation and forming a channel in which the brick gutters will be laid. The

cket formed in the concrete foundation for asphalt where the gutter is only two

ricks wide will be filled to the proper level with grout at the time the joints of the
bricks are grouted.
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ABPHALT PAVEMENT.

All asphalt 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 an¥ kind.

Class A. Class A pavement shall consist of 14 inches of top and 1 inch of binder
{when compressed) laid on a foundation of broken stone on the existing su X

The existin, ace 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 e and croes 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 rolling.

On this foundation shall be laid the ‘binder’’ course, consisting of clean broken
stones, not exceeding 1 inch in their la dimensions, thoroughlg screened, and
asphaltic cement, made from Trinidad Lake, Alcatraz, or Bermudez asphaft, as
above specified.

The stone shall be uniformly heated and thoroughly mixed by machinery 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 1 inch. The surface of this course shall exactly parallel to
the surface of the top course to be laid; upon this course shall be laid the top course
or pavement 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 will be required to maintain said pavement in good
order and repair gor 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 thusindicated, shall belaid on the
foundation in one coat. It shall be brought to the worksin carts or wagons at a tem-
perature of about 250° F., and be properly spread, by means of hot iron rakes, in such
manner and to such deptix that when thoroughly comiac’oed by ramming and rolling
it will finish true to the levels given and have a depth of not less than 1} inches at
any point. The pavement shall be rolled with a steam roller weighing about 125

unds per linear inch of roller until it ceases to make an impression on the surface.

hen 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. 8aid header shall be at least 12 inches deep, and the stones
sufficiently dressed to form close joints and & true upper surface. ugh flag stones
will be furnished for said headers by the city at its storehouse, but the contractor
must haul, drees, and set same at the price bd.

Class B. When the subgrade has been &roperly graded, it shall be thoroughly
rolled with a steam roller, at the weight above specified; any soft or spon, pﬁices
shall be dug out and filled with firm earth, well rammed, and rolle?o pon the
subgrade thus prepared shall be laid a foundation of 4 inches hydraulic cement con-
crete, to be made 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. Class C pavement will be as ified 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 q . Stone for foundation concrete
must be broken to Eaes through a 2}-inch ring. gtone for concrete curb and binder
course must be broken to pass through a 1-inch ring and to be rejected by a }-inch
screen.

Sand: The sand used (excepting sand in asphsltic composition) must be clean
beach or other a;:i)roved sand, and must be stored along the work on platforms and
not on the groun
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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 eciua.l in quality to the beet Black Diamond or Buffalo
cements. All cement used shall be the best of its class and shall be newly manu-
factured and preserved dry until used.

Concrete: All concrete used shall be composed of one Amrt of approved cement, two
parts sand, and five parts broken stone, as above ified. The sand and cement
must be thoroughly mixed together, 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 gently rammed until
the water flushes to the surface. Concrete must be mixed in small batches as
reqmr£ for immediate use. No concrete which has partially set shall be used or
remixed.

All concrete must be mixed on water-tight platforme.

Mortar: All mortar or grout used shall be mixed in proper mortar boxes and in
small batches ag 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 changed, and
should such change increase the cost of the work to the contractor due allowance
ghall 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.

ArPENDIX G.

HeapQuaRrTERS Post oF MANZANILLO,
OFrICE oF DIsBURSING OFFICER,
Manzanillo, Cuba, January 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 Eublic works by this office
during the gix months ending December 31, 1900. 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 aﬁlaces in the roads, such as swampy places,
boggﬁlcmek crossings, 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 surroun mg country.

Bridge over alouﬁb near Sofia mill: A gimple affair about 18 feet long by 15 feet
wide with hand rail. .

Completion of bridge commenced by people of Cano: 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 inchee 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 of contract for bridge over Jibacoa. .

Improving 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, L. HARDEMAN,
First Licutenant, Tenth Cavalry, Enginecer Officer.
The ENGINEER OFFICER, DEPARTMENT OF CUBA,
Habana, Cuba.
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Amount expended on public works July 1, 1900, to December 31, 1900, inclusive.

Ttems. July. | August. Se&t:.m October. N%g‘_m Dg(;m Total.
Ba Bafre road.............. 181, 964. 80 |§2,181. 92 [§1,998.61 (82, 056.45 1841271 81, 441. 50 |810, 066. 08
B u%e over slough near Sofia
......................................................... 243.00 | 158.81 |.......... 401.81
Completion of bridge com-
menced by people of CANO ....{....oenaiidaeaiii]iiaia, 56,00 | 146.65 |.......... 202. 65
M:i.g;a.nﬂlo- dylauz)a mt(l‘d ............................ 64.28 888.98 | 114.06 502.09 | 1,069.31
B e over the Ojo de Agua
river..... ....... ’ ............................................................. 1,438.64 | 1,433.64
Bridge over the Jibacoa river ... Jc..c.cooocfoenan i onnian i e 380,47 880.47
Advertising, ete....oocvieinnenifianniannis D I P A P, 1.60
Drawing instraments, material,
and express ON BAIM® +.oveaeansfcaaneeean. LS S0 /. 3 DR SRR P 41.78
Total .cceannrieenanennnsaen 1,964.89 | 2,225.80 | 2,062.84 | 2,744.88 | 832.23 | 3,757.70 | 13,587.34
Improving streets of Manzanillo. 328. 50 506. 47 473.06 | 1,243.30 | 162,94 102.00 | 2,810.27

ArPenDIX H.

HeapQuarTers DistricT OF HoOLGUIN,
Orrice DisTRicT ENGINEER,
olguin, January 14, 1901.
8ir: In compliance with letter of instructions from your office dated December 26,
1900, and received January 11, 1901, 1 have the honor to submit the following report
of operations for the six months ending December 31, 1900.

MILITARY DEPARTMENT.

Barracks and quarters.—Three troops at this post occupy old Spanish barracks, and
one ig in camp in floored wall tents. These barracks and the military hospital have
required continual minor repairs of every description, and especially as to the roofs,
which are of tiles and continually need replacing and resetting. Officers’ %uartem
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.

Bummary of work:
1 palm-thatched barracon constructed for horses of Troop B, Tenth Cavalry, with mangers

and feed boxes, size 270 by 27 feet
1 saddle room, Troop B

1 kitchen and dining room for Troop B...
All other irs to ks and hospital, in
Materlal .. e et aas $861. 46
Repatr to oficers’ quariers and rented stordhovs §6dfor by Tow rate of renta. . 366
offic uarters and ren uses, COMPENSa or ow rate of rents...
Materhl.......q. .............................. pe v $188.00
N o 182,00
Total barracks and QUATterS ..........c.ooviiitiiioiiimennestanernrencinaseiosarnereanen 8,124
MUNICIPALITIES.

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-
viously 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 gkill in the direction of the work, and in order
to afford employment to a large number of destitute persons. By the models so set
and by the improvement in conditions these objections have about disappeared as
regards this class 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.

Description of work (done July 1 to December 31, 1800). Four masonry retainin
walls to the approaches to bridge over the Jigue were constructed, 3 feet thick,
meters long, and from ground level to 24 meters high at bridge. The approaches
were filled in and surface macadamized.
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Comercio street from Parque Maceo to Plaza Garcia, 7 blocks, about 600 yards.
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 was done throuﬂllout the town in the way of minor
repairs to streets, removing rocks, levelingand filling in rough portions, and altering
and improvinlgnthe drainage. .

Repairs to Parque Cespedes, $380. Leveling, laying out walks, and planting trees,
ete. This work is being done by private subscription with some municipal assistance
and was aided to the above extent.

General sanitary work, Holguin and Gibara, $2,684.37. This includes cleaning of
streets and habitations of the very r, disinfecting, etc. Also scavenger work in
public buildings in Holguin, where dry earth have been substituted for pit closets.

Cemetery at Las Tunas, $700. The old cemetery, 1,000 square 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 was built of 1,000 square meters inclosed by masonry walls of 1 meter
in height, surmounted 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, mah y, and iron pickets, and the whole was thoroughly cleaned and leveled.

Slaughterhouse at Las Tunas, $775. The old slaughterhouse was almost completely
destroyed, 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 ;igns of hard-wood posts and
poles, and all neceseary accessories of a slaughterhouse. The roofed portion is floored
with brick and cement, with slant to the front into brick drain, which is carried
under the wall to the river. e well was thoroughly cleaned and repaired. The
whole affords excellent sanitary conditions.

Cemetery at Puerto Padre, $117. An ornamental wire fence for this cemetery was
purchased 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. Permanent machinery lees 5 per cent and supplies
remaining on hand, $4,381.561. Total cost of boring, $2,532.87.

In compliance with telegraphic instructions from Headquarters Division of Cuba,
dated March 29, 19800, I purchased the machinery on accepted bid and proceeded to
bore a well. The place selected was that indicated by an expert sent gown by the
Bacon Air Lift Company, and had the best indication of water to be found within
two miles of the city. The boring August 8, 1900, and was continued until
November 20, 1900. Numerous difficulties 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 76 feet and 90
feet fresh water was encountered but in such small quantities as to be valueless.
From this 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 8-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
obtaimn%;vater at this point or any other within two miles of Gibara is extremely
slight. yond this distance it will be more advantageous to obtain the water from
a river 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 supply is at all
times inadequate and in dry weather produces great privation, the poorer class
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 yards with retaining wall on lower
side, culvert, and filling, $866.

Holguin.

Holguin is supplied with water from surface wells which furnish a fairly good sup-
ly in quantity except in seasons of protracted drought, when nearly all of them go
ry. The wells are located near pit closets in which the water stands in wet weather,

and the strata between being a disintegrated 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 begun above the town November 20, 1900. A
considerable stream of l:Sl:»a.rently excellent water (not yet measured from lack of
facilities) was encountered at 61 feet. This was shut off by 8-inch casing at 68 feet.
Below this an exceedingly hard strata of sound granite waa found, and on December
15, at a depth of 117 feet, all stems and bits on hand were broken, necessitating a
suspension of oEerations 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 Holguin to December 31, 1900, $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 resting on
piles. These were paid for during the past fiscal year. Total cost, $5,855. ‘A small
stone and wooden bridge was built over a bad crossing of the Roble 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 tke vicinity, croseing, as they do,
streams almost bottomless in mud at all seasons. Total public works, $1,678.40.

General summary.

Military department, barracks and quarters .
Municipalities, sanitation
Public works, public works

Total expenditures in office of district engineer during the six months ending D
cember 81, 1900. .. ... ...ttt iisaeociaertececestesccasantaccctitanncanatenn 25, 057. 61

Of the above the following amounts were pald in January, 1901:
Barracks and QUATIEIB. . ..ouunniiciiiinineriiaae i ancsseisesranasasrananaarasararraanan 290. 80
FLT R 0 1714 s 4 O 1,845.46
PubHE WOTKB o .. oe et iiiieetir i crii ittt b ar et se et rraan s 1,457.00
Very respectfully,

R. G. PaxroN,
First Liewtenant, Tenth Cavalry, District Holguin, District Engineer.

CHigr ENGINEER, DEPARTMENT oF CUBA,
Habana, Cuba.

ArPENDIX I,

OFFicE oF THE DISBURSING OFFICER,
Baracoa, Cuba, February 9, 1901.

Srr: In accordance with instructions from your office, I have the honor to submit
the following report of the engireering operations at this post for the period July 1
to December 31, 1900:

Mattechin street was selected as the first point 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 im
ab}):condition during the rainy season, which at times seriously threatened, if not

revented, 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 system of central
drains, owing to the fact that the buildings are, with but few exceptions, constructed
without foundations. It is believed that in this way the dampness, which is only too
apparent in many houses, may be greatly 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 advantage 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 bhalf 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.

ouBA 1900—voL O, pT 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 therecon. Prior to the widening of this street carts
could not 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,
Second Liewtenant, Tenth United States Cavalry.

ENGINEER OFFICER, DEPARTMENT OF CUBA,
Habana, Cuba.

APPENDIX J.

OrriceE oF THE ENGINEER OFFICER, DisTrICT OF MAYARI,
San Luis, Cuba, January 16, 1901.

Sir: 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 Caminos, and Alto S8ongo, sanitary work, $4,772.30. Expended
under public works in constructing stone parements 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 passable, no
attempt being made with the small amount of money at hand to build a thoroughl
constructed work. Several wooden bridges were built over smell streams whic
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 24 miles of as thoroughly constructed road as could be made by hand
labor only. No photogmfhs accompany this report as there wag no photographer to
take them. Total expended during the six months, $32,140.59.

Very respectfully,
Guy 8. NoRVELL,
Second Lieutenant, Eighth Cavalry, District Engineer.
CHier ENGINEER, DEPARTMENT oF CUBA,
abana, Cuba.

ArPENDIX K.

Hasaxna, CuBa, February 26, 1901,
Srr: In compliance with letter from hM1MMm Department of Cuba, December
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 E<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>