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WATER TREATMENT PLANT, WELLS, AND DISTRIBUTION SYSTEM
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A priority rating will apply to this contract upon award. The Contractor

shall follow the provisions of DMS Reg. and all other applicable regula-

tions and orders of Business and Defense Services Administration In otain.

Ing controlled materials and other products and materials needed to perforn

this contract.

All qestions concerning the bidding or any other phase of the plans and

specifications occurring prior to bid opening shall be presented to the

Design, Division, Atlantic Division, Naval Facilities Engineering Commany,

Building N-26, Room 344, Naval Station, Norfolk, Virginia 23511, telephone

444-7631, area code 703. Questions requiring interpretation of drawings

and specifications must be submitted at least 7 days before bid opening.

Interpretations or modifications to specifications made as a result of

questions will be made by addendum only,and unless so done, all bidders

should base their bids on the plans and specifications as issued.

To inspect the site of the work before bid opening, prior appointment must

be made with the Assistant Resident Officer in Charge of Construction,

Marine Corps Base, Camp Le,ieune, North Carolina

Telephone 346-2111, Extension 5625, Area Code 919.

Bureau of Yards and Docks/NAVFAC "Y" specifications referenced herein are

available at the Atlantic Division, Naval Facilities Englneering Command.
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DIVISION I. GENERAL PARAGRAPHS

SECTION

SECTION

IA. General Paragraphs
IB. AddJtlonal General Paragraphs
IC. Bids
ID. Contractor qualSty Control

IA. GENERAL PARAGRAPHS

IA.I General intention. It is the declared and acknowledged inten-
tion and meaning to provide and secure water treatment plant, wells, and
distribution system complete and ready for use.

IA.2 General description. The work includes providing a water
softening and treatment plant of the lime blanket type having a capacity
of 2 million gallons per day, Including gravity filters, chlorination
facilities, fluoridatlon facilities, office and storage space, concrete
ground storage reservoir, wells, water piping, controls, wood piling,
railroad trackage, and incidental related work.

IA.3 Location. The work shall be located at the Marine Corps
Base, Camp Lejeune, North Carolina, approximately as shown. The exact location
will be indlcated by the Officer in Charge.

IA.4 Commencement, prosecution, and completion of work. The Contractor
will be required to commence work under this contract within I0 calendar
days after the date of receipt by him of notice to proceed, to prosecute
said work diligently, and to complete the entire work ready for use within
540 calendar days after date of receipt of a notice of award or any other
communication authorizing the Contractor to proceed. The time stated
for completion shall include final clean-up of thepremises.

IA.5 Liquidated damages. In case of failure on the part of the
Contractor to complete the work within the time fixed in the contract or
any extensions thereof, the Contractor shall pay to the Government as
liquidated damages pursuant to Clause 5 of Standard Form 23-A the sum of
$500.00 for each day of delay. (See also section entitled "Additional
General Paragraphs".)

IA.6 Drawings accompanying specifications. The following drawings
accompany this speclficatlo and are a part thereof. Drawings are the
property of the Government and shall not be used for any purpose other than
that contemplated by the specifications. The drawings included with this
specification are half size. Full size drawings are available at the bidder’s
or Contractor’s expense. Informatlon on procuring these full size drawings
may be obtained from the Offlcer In Charge of Construction. Full size
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drawings may be Inspected during regular working hoUrs at the office of
the Officer In Charge of Construction.

EFD M. NO. NAVFACDWG. NO. Title

84889 1338889
84890 1338890
84891 1338891
84892 1338892
84893 1338893

84894 1338894
84895 1338895

84896 1338896
84897 1338897
84898 1338898
84899 1338899
84900 1338900
84901 1338901

84902 1338902

84903 1338903
84904 1338904
84905 1338905

84906 1338906

84907 1338907
84908 1338908
84909 1338909

84910 1338910

84911 1338911
84912 1338912
84913 1338913
84914 1338914
84915 1338915

84916 1338916

84917 1338917

84918 1338918

84919 1338919
8490 1338920

0923 1338923

Locatlon and vicinity map
Overall plan
Treatment plant slte plans
Site plplng plan, railroad and detalls
Treatment plant foundatlon plan
and section

Treatment plant first floor plan
Treatment plant 2nd floor plan and
cab. elevation
Tretment plant schedules
Treatment plant elevations
Treatment plant elevations and details
Treatment plant details and sections
Treatment plant sectlons and details
Treatment plant stair elevations
and detalls

Treatment plant details and ceiling
plans

Treatment plant details and sections
Treatment plant foundation plan
Treatment plant first floor framing
plan

Treatment plant second floor framing
plan

Treatment plant roof framlng plan
Treatment plant parapet plan and detal
Treatment plant fllter sections and
detalls

Treatment plant filter sections and
detalls

.Lime hopper canopy dtalls
First floor mechanical plan &.detatZa
Second floor mechanical plan
Mechanical sections
Treatment plant first floor heating
and ventllatlng

Treatment plant second floor heating
and ventilating

Pumping station elevations, plan and
details

Reservoir and station foundation plan-
pumping station section end detail

Ground storage reservoir
Reservoir sections
Reservoir details
Well slto plans
Well site plans
Raw water lines
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EFD DWG. NO. NAVFAC DWG. NO.

84925 1338925
84926 1338926
8927 1338927
84928 1338928
84929 1338929
84930 1338930
84931 1338931
84932 1338932

84933 1338933
84934 1338934
84935 1338935
84936 1338936
84937 1338937

Title

Raw Water lines
Raw Water lines
Distribution lines
Distribution lines
Distribution lines
Distribution lines
Flow diagram
Ist floor treatment plant
electrical power and lighting

2nd floor treatment plant
electrical power and lighting

Pumping station electrical plan
Electrical power riser diagram
Well electrical plans
Well Electrical plans

IA.7 Factor_nspect.io. (See Clause I0 of Standard Form 23-A and
Clause 26 of form NAVFAC 4-4330/5.) Factory Inspection shall apply speci-
fically, but not necessarily exlcusively, to the following material:
Cement- Factory inspection of other material and equipment for which tests
at the place of manufacture are required may be waived at the option of the
Government, if notarized copies of factory reports are furnished that
show compliance with the specification requirements. Factory inspection
will not be required for lumber if it is grade-marked add trade-marked
by the association under whose rules it is qraded, or if it is accompanied
by certificates of inspection issued by the association under whose rules
it is graded or by another inspection agency that is satisfactory to the
Officer in Charge of Construction. The Government reserves the riqht to
to charge to the Contractor any additional cost of Government Inspection and
tests when materials and equipment are not readv at the time inspection
and tests are requested by the Contractor.

IA.8 Samples. As soon as practicable, and before installation, the
Contractor shall submit to the Contractor’s Quality Control representative,
for approval samples of the following materials and equipment: Brick, crushed
stone base, softener catalyst, filter sand and gravel, vinyl asbestos tile,
quarry tile, accoustical ceiling. Approved sample of all listed materials
shall be delivered to the OICC for record purposes.

IA.9 Information required of the Contractor. The Contractor shall
furnish to the OICC, at least 14 days before installatlon, the names and
addresses of the manufacturers of the following items, together with catalog
information or other identifying description: Pumps, treatment equipment,
filters, controls, elevator, conveying equipment, electrical panels and
switchgear, valves, all mechanical and electrlcal equipment.

IA.10 Drawlns required of the Contractor. Specification MIL-D-IO00
shall be used as a guide, an its use is encouraged, for all drawings and
data submitted by the Contractor. Conformance to the provisions of specification
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MIL-D-IO00 is not mandatory for maps, sketches, presentation drawings,
perspectives, renderings, and all other drawings not requiring Naval
Facilltles Engineering Command drawing numbers. Beforestarting the
fabrication or Installation of any of this work, such drawings as may
be required shall be submitted and approved by the Contractor’s quallty
Control representative, including thgse
showing: treatment equlDment, filters, pumps, con,rols, s,ructural and
miscellaneous steel, piping layou,s, conveying equipmen,, electrical panels
and switchgear, railroad traekwork and accessories, prefabricated metal
buildings, well details, lule gates, all electrical and mechanicalsystems and components.

IA.II Minimum wage rates and otherlabor standards. The contractor
shall pay mechanics and laborers employed or working directly upon the
site of the work wage rates not less than those con,alned In ,he
at,ached wage de,ermlna,lon decision of ,he Secretary of labor No. A3-17.,771.
Buildln Construction Schedule shall apply for all work, except
Highway Construction Schedule shall apply for paving, establlshlng
vegetation, trackwork, exterior storm and sanitary drainage.

Other req:Ir.ments aad informTtlon are cont31nod In tie section entitled
"Addltlone General

IA.12 Schedule of prices Within 5 days of receipt of a notice of
award, the Contractor shall pre;are and submlt to the Officer in Charge,
In octupllcate, a schedule of prlces on form NAVDOCKS 83, revised August
1963, Schedule of Prices. The schedule shall conslst of detalled breakdown
of the contract price, glvlng the quantltles for each of the varlous kinds
of work, the unlt prlces, and the total prices therefor. The detalled
breakdown shall be segregated under each of the constructlon categories
given hereinafter. The required schedule must be based on the actual
breakdown of the bld price. Accordlngly subcontraCtors who may be involved
In work under more than one of these categorles should be advlsed of thls
requlrement In order to assure thelr being in the pesltlon to furnlsh these
data without delay. The format and content requlred shall be as further
prescrlbed by the Offleer In Charge and shall be subject to hls approval.
The submlsslon of the required data sha41 not otherwlse affect the contract
terms. Form NAVDOCKS 83 wlll be furnished by the Offlcer In Charge of
Constructlon.

IA.13 Contractor’s Invoice and Contract Performance Statement.
quests for payment In accordance with the terms of the contract shall
consist of:

(a) Contractbr’s Invoice on form NAVFAC 10-7300/30 (/68), which
shall show, in summary form, the basis for arriving at the mount of the
invoice, and
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.(b) .Contract Performance Statement on form NAVFAC I0-7300/31
(4/68), which shall show, in detail, the estimated cost percentage of’
completlon and value of completed performance for each of the constructlon
categories given hereinafter.

The format; content, and number of copies required shall be as further
prescribed by the Officer in Charge and shall be subject to his approval.
The submlsslon of the required data shall not otherwise affect the contract
terms. Forms NAVFAC 10-7300/30 and 10-7300/31 will be furnished by the
Officer in Charge of Construction.

IA.14 Constructlon categories. The constructlon categories given
below may be amended by the Officer in Charge, as necessary, during the
course of the work. The following construction categories shall apply to all
work covered by thls specification:

PROGRAM CATEGORY DESCRIPTION
Prim. Secondary

(To be Furn|hed later)

IA.15 North Carolina Sales and Use Tax is required. (See also
section entltled Additional General Paragraphs.

IA.16 Technical publications. The contractor shall furnish three
copies each of installation, operatlon maintenance manuals and parts list for
all mechanical and electrical equipment as follows:

IA.16.1 Operating instructions for the prlncipal plant mechanical
and electrical components, for use by operating personnel, shall be provided.
They shall be laminated between the thermoplastic sheets and affixed where
directed. The Instructions shall describe the function of the equipment,
its most economical operation, start up and shut down procedures, procedures
to follow in the event of failure, normal maintenance practices, and caution
and warning notices.

IA.16.2 Maintenance and operation manual shall be furnished to the
Officer in Charge of Construction for approval. The manual shall be mounted
in flexible binders with oil resistant covers and shall contain, but not be
limited to, installatlon and operating instructions,maintenance procedures,
illustrations, drawings, detailed descriptions, tests, adjustment, safety
precautions, and parts list.

IA.16.3 Parts list, giving part numbers and prices for the equlpment
furnished, shall be submitted to the Offlcer in Charge of Construction and
as soon as practicable after the award of the contract, but not later than
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90 days after not|ce of award has been recelved

IA.17 Identification. All catalog cuts, shop drawings, samples mndother data submitted for approval by the Contractor shall specificallyldentlfy the speclflcatlon paragraph or contract drawing by number whereeach item submltted Is requlred to be provided. All submittals shall beclearly marked In Ink to indlcate the speclflc Items submitted for approval.

IA.18 Certificate of current cost of prlcln data Is required.See also section entltle’d "Additional General Paragraphs".

IA.19 Project Identification signboard. A project Identlflcatlonsignboard shall be provlded. See lso sectlon entltled "AdditionalGeneral Paragraphs".

IA.20 Inspector’s office. The Contractor shall provide not less than400 square feet of usable offlce space for use by Government personnel.The space shall be within a weathertight bulldlng, have adequate heating andtoilet facllltles, llght and ventllation. The offlce shall contain two plantables, 4 feet by 8 feet, suitable for examlnatlon of drawings. Allutllltles shall be furnished by the Contractor. The office shall be providedat a location selected by the Officer in Charge. After completion of thework, the Contractor shall remove the bulldlng from the slte.

IA.21 As bullt record of materials used In;buifdgs. Prior tocompletion o the contract, the contractor shallfurnfs an "as built"record of materials used in the construction. Submittal of this data ismade a condltlon for final payment under the contract. Where severalmanufacture’s brands, types, or classes of the Items listed have been usedin the project, the speciflc areas where each Item.:was used shall bedesignated. Designations shall be keyed to the area and space deslgnatlonson the contract drawings. Information shall be furnished, typewritten, forthe listed materials and In the following format:

SPEC.
MATERIAL DESIGNATION MANUFACTURER

MATERIALUSED
MFG. DESIGNATION WHERE;.USED

Faclng Brick
Bullt up roofing
Stucco
Windows
Doors and Frames
Ceramic Tile
Resilient Tile
Quarry tile
Roof Insalatlon
Caulking
Accoustlcal tile
Hardwa re
Exterior and Interior

membrane waterproof ng
05-70-0939 I0
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MATER AL
SPEC.

DES GNAT ON

SAMPLE
AS-BUILT RECORD OF MATERIALS USED IN BUILDING

MANUFACTURER
MATERIAL USED

MFG. DESIGNATION WHERE USED

Built up roofing

Plaster

Windows

Resilient tile

7Yk, type
4ACS

Lightweight
aggregate
base coats

P-A2

SS-T-312,
Type IV

Ageless Manufac-
turing Co.

Century 21 Corp.

Small Time Corp.

Outer Space Co.

No. 15 asphalt
saturated rag felt
(perforated)
AM 170 asphalt

Blue top Hi lite
Plaster

Tubular sections,
Series 535

Moonshot 70

Space Probe 30

All concrete roofs with
slopes I/2 inch and less

All plastered interior
surfaces except toilets

All projected windows

All offices spaces

Corridors and entrance
lobby
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I^.21 Schedulln9 the ork. Immedlately after award, the contractor
shell meet wlth the Officer In Charge and prepare a schedule of work.
Connectlons to the existing water dlstrlbutlon system at Peredlse Polnt
and on Stone Street shall be made without Interruption of service by proper
posltlonlng of valves In the exlstlng system. Connectlons to the
exlstlng system on Brews?at Boulevard at the school and Holcomb Boulevard
shall be made In such a manner as to prevent Interruptlon of servlce to
the School while the school Is occupied. In addltlon, the I0 inch line
In Holcomb Boulevard servlng the Hidway Park area shell not be Interrupted
longer than 8 hours. Permlsslon to interrupt any utlllty service shall be

requested In writing at least 7 days In advance and approval shall be
received before any service Is interrupted. Interruptions of Utlllty
services wlll be allowed only when they will cause no interference with the

operetlons of the actlvlty. The Contractor shall remove all debris from
all spaces being used by the activity at the end of each shlft or more

frequently If requlred to keep the space usable.

IA 22 Bg,r.lpg logs. Test Boring logs are furnished to make available
to the Contractor the information obtained by Government Investigation.
The boring logs are not a part of the contract and no guarantee is made as

to their accuracy or completeness.

IA 23 Quarantine for white fringed beetles The entire Camp LeJeune
reservation Includlng Camp Geiger and the Marine Corps Alr Facility, New
River, have been quarantlned by the United States and North Carolina

Departments of Agriculture for the white frlnged beetle. Compliance with

the quarantine regulatlons established by these authorltles es set forth

In the U. S. D. A. Quarantine No. 72 and North Carolina Quarantine No. 7

is requlred for operations hereunder. Pertinent requirements of the

quarantlnes include the following:

(a) Certlflcation is required for the following articles and

they shall not be moved from the reservatlon unless accompanled by a valid

inspection certificate Issued by an authorized white fringed beetle

Inspector.

(I) Soil, sand, or gravel moved Independently or attached

to other articles, such as heavy equlpment Including drag Ilnes, road-

gradlg machlnes, ditch diggers, bulldozers, and equlpment with tracks or

cleats.
(2) Nursery stock, plants and sod.

(3) Scrap metal

Authorization for movement of equipment shall be obtained from the Officer

in Charge, and requests for inspection shall be made sufficlently In advance

of the date of movement to permit arrangements for the services of author-

Ized Inspectors. The equipment shall be prepared and assembled so that it

may be readily Inspected. Articles and materials requiring certiflcatlon for

movement shall be removed from the equipment by washing with water and such

other means as necessary to accompllsh complete removal. Resultlng spol

shall be wasted as dlrected.

05-70-0939 II
Section IA



SECTION lB. ADDITIONAL GENERAL PARAGRAPHS

IB.I Form of contract.. The contract will be executed on Standard Form
23, January 1961 edition, Construction Contract, and will include Standard
Form 19-A, April 1965 edition, Labor Standards Provisions; Standard Form
19-B, December 1965 edition, Representations and Certifications; Standard
Form 23-A, June 1964 edition, General Provisions; and Form NAVFAC 4-4330/5,
(Revised 1-70), "Additional General Provisions.

Clause 3 and Ciause 4 of Standard form 23-A are deleted and the following
new clauses substituted in lleu thereof:

"3 !/GES

"(a) The Contracting Officer may, at any time, without notice to the
sureties, by written order designated or indicated to be a change order,
make any change in the work within the general scope of the contract, in-
cluding but not limited to changes:

"(i) in the specifications (including drawings and designs);

"(il) in the method or manner of performance of the work;

"(ill) in the Government-furnished facilities, equipment, materials,
services, or site, or

"(iv) directing acceleration in the performance of the work.

"(b) Any other written order or an oral order (which terms as used in
this paragraph (b) shall include direction, instruction, interpretation,
or determination) from the Contracting Officer, which causes any such change,
shall be treated as a change order under this clause, provided that the Con-
tractor gives the Contracting Officer written notice stating the date, cir-
cumstances, and source of the order and that the Contractor regards the orc.r
as a change order.

"(c) Except as herein provided, no order, statement, or conduct of the
Contracting Officer shall be treated as a change under this clause or
entitle the Contractor to an equitable adjustment hereunder.

"(d) If any change under this clause causes an increase or decrease in
the Contractor’s cost of, or the time required for, the performance of any
part of the work under this contract, whether or not changed by any order,
an equitable adjustment shall be made and the contract modified in writing
accordingly: Provided, however, That except for claims based on defective
specifications, no claim for any change under (b) above shall be allowed
for any costs incurred more than 20 days before the Contractor gives
written notice as therein required: And provided further, That in the
case of defective specifications for which the Government is responsible,
the equitable adjustment shall include any increased cost reasonably
incurred by the Contractor in attempting to comply with such defective
spclflcatlons.

0S-70-0939 12
Section IB



"(e) If the Contractor intends to assert a claim for an equitable
adjustment under this clause, he must, within 30 days after receipt of
a written change order under (a) above or the furnishing of a written
notice under (b) above, submit to the Contracting Officer a written
statement setting forth the general nature and monetary extent of such
clalm, unless this period is extended by the Government. The statement
of clalm hereunder may be included in the notice under (b) above.

"(f) No claim by the Contractor for an equitable adjustment hereunder
shall be allowed if asserted after final payment under this contract.

"4. DIFFERING SITE (DNDITIONS

"(a) The Contractor shall promptly, and before such conditions are
disturbed, notify the Contracting Officer in writing of: (i) Subsurface
of latent physical conditions at the site differing materially from those
indicated in this contract, or (2) unknown physical conditions at the site,
of an unusual nature, different materially from those ordinarily encountered
and generally recognized as inherent in work of the character provided for
in this contract. The Contracting Officer shall promptly investigate the
conditions, and if he finds that such conditions do materially so differ
and cause an increase or decrease in the Contractor’s cost of, or the time
required for, performance of any part of the work under this contract,
whether or not changed as a result of such conditions, an equitable ad-
Justment shall be made and the contract modified in writing accordingly."

"(b) No claim of the Contractor under this clause shall be allowed un-
less the Contractor has given the notice required in (a) above; provided,
however, the time prescribed therefor may be extended by the Government.

"(c) No claim by the Contractor for an equitable adjustment hereunder
shall be allowed if asserted after final payment under this contract.

Clause 5 of Standard Form 23-A is amended by adding the following sentence
at the end of paragraph (d): "As used in this Clause 5(d)(i), the term
"subcontractors or supplers" means subcontractors or suppliers at any tier."
The first sentence of subparagraph (a) of Clause 19 of Standard Form 23-A
is amended by deleting the words "and Executive Order 10582, Decembr17,
1954 (3 CFR Supp.)".

Clause 21 of Standard Form 23-A

(a) Clause 21 of Standard Form 23-A is amended by deleting references
to the President’s Committee on Equal Employment Opportunity, Executlve
Order 10925 of March 6, 1961, as amended, and Section 303 of Executive
Order No. 10925 of March 6, 1961, as amended, and substituting therefor
the Secretary of Labor, Executive Order No. 11246 of September 23, 1965
and Section 204 of Executive Order 11246 of September 24, 1965; respectively.

(b) Clause 21 of Standard Form 23-A is amended to insert after the
reference to "Executive Order 10925" the following: "or the clause con-
tained in Section 201 of Executive Order No. 11114.

05-70-0959 3
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(c) The following additional footnote is added to Clause 21 of
Standard Form 23-A: ’In accordance with regulations of the Secretary
of Labor, the rules, regulatlons, orders, instructions, desinatlons,
and other directives issued by the President’s Committee on Equal Employ-
ment Opportunity and those issued by the heads of various department or
agencies under or pursuant to any of the Executive Orders superseded by
Executive Order 11246, shall, to the extent that they are not inconsistent
with Executive Order 11246, remain in full force and effect unless and
until revoked or superseded by appropriate authority. References in such
directives to provisions of the superseded orders shall be deemed to be
references to the comparable provisions of Executive Order 11246.

The followln new clause is added as an additional general provision of
Form NAVFAC 4-4330/5 (1-70):

’I02. SUSPENSION OF WORK

"(a) The Contracting Officer may order the Contractor in writing to
suspend, delay, or interrupt all or any part of the work for such period
of time .s he may determine to be appropriate for the convenience of the
Government.

"(b) If the performance of all or any part of the work is, for an un-
reasonable period of time, suspended, delayed, or interrupted by an act of
the Contracting Officer in the administration of this contract, or by his
failure to act within the time specified in this contract (or if no time is
specified, within a reasonable time), an adjustment shall be made for any
increase in the cost of performance of this contract (excluding profit)
necessarily caused by such unreasonable suspension, delay, or interruption
and the contract modified in writing accordingly. However, no adjustment
shall be made under this clause for any suspension, delay, or interruption
to the extent (I) that performance would have been so suspended, delayed,
or interrupted by any other cause, including the fault or negligence of
the Contractor or (2) for which an equitable adjustment is provided for
or exch,ded under any other provision of this contract.

"(c) No claim under this clause shall be allowed (i) for any costs
incurred more than 20 days before the Contractor shall have notified
the Contractln Officer in writing of the act or failure to act involved
(but this requirement shall not apply as to a claim resulting from a
suspension order), and (2) unless the claim, in an amount stated, is
asserted in writing as soon as practicable after the termination of
such suspension, delay, or interruption, but not later than the date
of final payment under the contract."

IB.2 Performance and .Pa.yment __bnds,. executed on Standard Form 25, June
1967 edition, Performan-e Bonds, and Standard Form 25-A, June 1964 edition,Payment Bond, will be required as stipulated on the reverse side of StandardForm 20, Jnuary 1961 edition, Invitation for Bids. The performance bond
shall speciically provide coverage for taxes imposed by the United States
which are collected, deducted, or withheld from wages paid by the Con-
tractor in carrying out the contract with respect to which such bond is
furnished.
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IB.3 Damages for delay. The Government will take no action pursuant
to Clause 5 of Standard Form 23A, Liquidated damages, to terminate the
right of the Contractor to proceed or to assess liquidated or actual
damages where failt,re of the Contractor to complete the work within the
time specified is due solely to the operation of the Defense Materials
System and Priorities, provided the Contractor and his subcontractors
comply with the provisions of this System and the Contractor’s lateness
in completlon of the work is not otherwise caused by the fault or negli-
gence of the Contractor. Such delays will be excusable within the meaning
of Clause 5, and the Contractor will be entitled to a time extension by
reason, thereof.

IB.4 Speclflcati.o9s and sta..dards. The specifications and standards
referenced in this specification (including addenda, amendments, and er-
rata listed) shall govern in all cases where references thereto are made.
In case of difference between the referenced specifications or standards
and his specification or its accompanying drawings, this specification
and its accomnanying drawings shall govern to the extent of such differ-
ence: otherwise, the referenced specifications and standards shall apply.
The requirements for packaging, marking, and preparation for shipment or
delivery included in the referenced specifications shall apply only to
materials and equivment that are furnished directly to the Government and
not to materials and equipment that are to be furnished and installed by
the Contractor. Unless sDeclfied otherwise in this specification, the
requirements included in referenced specifications are modified as follows:

Radio-interference suppression: Not reouired.
Fungus control: Not required.
Identification or name plate: Manufacturer’s standard acceptable.
Technical publications: Manufacturer’s standard acceptable.
Production test model: In lleu of tests performed on a production

test model, such tests, if required at the manufacturer’s plant,
shall be performed on the equipment being furnished under this
specification.

hen a number in parentheses is suffixed to a referenced Yards and
Docks/NAVFAC, Federal or Military specification or standard symbol, it
denotes the effective smendment or change to the document.

Referenced specifications or standards, other than Yards and Docks/NAVFAC,
Federal, and Military, are not available for distribution by the Department
of the Navy. Requests therefor should be made to the issuing organiza-
tion. They may be examined at the office where the bids are being received.

IB.5 Work outside regular hours. If the Contractor desires to carry
on work outside the regular hours or on Saturdays, Sundays, or h011days,
he shall submit appllcation to the Officer in Charge, but shall allow
ample time tO enable satisfactory arrangements to be made by the Govern-
ment for inspecting the work in progress. At night he shall light the
different Darts of the work in an approved manner.

IB.6 Optional requirements. Where a choice of materials and/or
methods is permitted herein, the Contractor will be given the right to
exercise he option unless stated specifically otherwise.
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IB.7 Definitions. Nhere "as shown", "as indicated", "as detailed",
or words of’slmilar import are used, it shall be understood that reference
is made to the drawings accompanying this specification unless stated
otherwise. Nhere "as directed", "as required", "as permitted", "approved",
’acceptance", or words of similar import are used, it shall be understood
that the direction, requirements, permission, approval, or acceptance of
the Officer in Charge of Construction is intended unless stated otherwise.
As used in this specification, "provide" shall be understood to mean
"provide complete in place", that is, "furnish and install". Where
"Bureau", "Bureau of Yards and Docks", "NAVFAC" or words or phrases of
similar import appear in this specification, on the drawings, or in
documents referenced by the specification or the drawings, it shall be’
understood to mean the "Naval Facilities Engineering Command".

IB.8 Security requirements. No employee or representative of the
Contractor will be admitted to the site of the work unless he furnishes
satisfactory proof that he is a citizen of the United States, or if an
alien, his residence within the United States is legal.

IB.9 Methods and schedules o_f procedures. The work shall be executed
in a manner and at such times that will cause the least practicable distur-
bance to the occupants of the buildings and the normal activities of the
station. Before starting any work, the sequence of operations and the
methods of conducting the work shall have been approved.
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IB.10 Approval of samp!.es, cuts, and drawings. Matter submitted for
approval shall be accompanied by complete information concerning the mate-
rlal, artlcles, and/or design proposed for use in sufficient detail to
show compliance with the specification, and shall be approved before
corporation into the work. Approval thereof will not be construed as re-
lieving the Contractor of compliance with the specification, even if such
approval is made in writing, unless the attention of the Officer in Charge
is called to the noncomplying features by letter accompanying the submitted
matter. Partial submittals or submittals of less than the whole of any
system made up of interdependent components, will not be considered. Ap-
proval of drawings, cuts, and samples by the Officer in Charge shall not be
construed as a complete check or approval of the detailed dimensions, weights,
gauges and similar details of the proposed articles. The conformance of such
details with the contract requirements, together with the necessary coordlna-
tion of dimensions and details betneen the various elements of the work and
between the various subcontractors and suppliers, shall be solely the respon-
sibility of the Contractor, approval of submitted matter notwithstanding.

IB.II Operation of station utilities. The Contractor shall not operate
nor disturb the setting of any control devices in the station utilities sys-
tem, including water, sewer, electrical and steam services. The Government
will operate the control devices as required for normal conduct of the work.
The Contractor shall notify the Officer in Charge, giving reasonable advance
notice when such operation is required.

1B.12 Examination o__fpremlses. Before submitting proposals, bidders
are expected to visit and inspect the site of the work and satisfy them-
selves as to the physical conditions at the site; the general and local
conditions, inclidlng availability of labor: the nature and extent of the
work: the character and effect of,exlsting adjoining and/or adjacent work;
and other factors that can affect the cost of the performance of the con-
tract to the extent that such information is reasonably obtainable.

IB.13 Canged conditions. Nherever changed conditions as defined in
Cla,se 4 of Standard Form 23-A are encountered, and wherever conditions ex-
posed during the course of the work necessitate a change from quantities
indicated or specified as either estimated quantities or as a basis for
bids, whether or not provision for a change in price for such variation
is specified, the Officer in Charge must be notified in writing and
written directions to do so must be obtained before quantities stated
in the contract documents are exceeded.

IB.14 Protection and repairs.. The Contractor shall comply with the
fire prevention requirements, security rules, and regulations of the ac-
tivity; and shall provide approved means necessary for the protection of
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all Government and private property, Includlng contents of buildlngs af-
fected dlrectly or Indlrectly by his operations. All damage to Govern-
ment or private property, resultlng directly or indirectly from the
Contractor’s actions, shall be made good by hlmwlthout expense to the
Government.

1B.15 Existing work damaged or otherwise affected by the Contractor’s
operations shall be res6ored to a condition as good as existed before the
work was commenced, except where indicated or specified otherwise. Nhere
new construction adjoins, connects to, or abuts the existing work, the
Junction shall be made in a substantial workmanlike and weathertlght man-
ner as the case requires. All new work shall match, as nearly as practlca-
ble, the existing adjoining and/or adjacent slmilar work unless indicated
or specified otherwise. Except where specifically designated as being
retained by the Government or to be reinstalled in the new construction,
all materials, fixed equipment, and debris resulting from demolition and
removal operations, shall be removed by the Contractor from the limits of
the Government reservation at such times during the progress of the work
as directed.

IB.16 Layout of Work (January 1965). The Contractor shall lay out
his work from Government-established base lines and bench marks indicated
on the drawings and shall be responsible for all measurements in connection
therewith. The Contractor shall furnish, at his own expense, all stakes,
templates, platforms, equipment, tools, and materials and labor as may be
required in laying out any part of the work from the base lines and bench
marks established by the Government. The Contractor will be held respon-
sible for the execution of the work to such lines and grades as may be
established or indicated by the Officer in Charge of Construction. It
shall be the responsiblilty of the Contractor to maintain and preserve
all stakes and other marks established by the Officer in Charge of
Construction until authorized to remove them. If such marks are des-
troyed, by the Contractor or through his negligence, prior to their
authorized removal, they may be replaced by the Officer in Charge of
Construction at his discretion. The expense of replacement will be
deducted from any amounts due or to become due the Contractor.

IB.17 Payrolls and affidavits. The Prime Contractor, subcontractor,
and sub-subcontractors will be required to submit a copy of each weekly
payroll together with a Contractor’s Weekly Statement of Compliance cover-
ing the payroll to the Officer in Charge of Construction within seven days
after the regular payment date of the payroll period. The receipt of
these payrolls and statements is made a condition precedent to payment for
any amounts due under the contract.

IB.17.1 Payroll. The payroll shall be Indentifled by the name of the
Contractor, contract number, and the location of the site of the work.
Payrolls shall state accurately and completely for each employee, his name,
classification, social security number, rate of pay, daily and weekly hours
worked, wages earned, all deductions from such wages and the actual weekly
wages paid. Contractors are required to submit employee’s address with the
payroll on which the employee’s name first appears.
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1B.17.2 Contractor’s Weekly Statement of Compllance shall be executed
on the form furnished for the purpose y the Officer in Charge. Contrac-
tors shall llst by title or name, all deductions made, omitting from thelisting the dollar amount of the deductions.

IB.17.3 A sworn affidavit accomplished by the Contractor, stating thathe and his subcontractors have complled with the labor standards provisions
of the contract, must accompany each request for reimbursement. Affidavit
form will be furnished by the Officer in Charge of Construction.

IB.18 Subcontractors an__d personnel. Promptly after the award of the
contract, the Contractor shall submit to the Officer in Charge of Construc-
tion, in trlpllcate, a llst of his subcontractors and the work each is toperform. On this form shall appear the names of the key personnel of the
Contractor and subcontractors, together with their home addresses and tele-
phone numbers, for use in event of any emergency. From time to time as
changes occur and additional information becomes available, the Contractor
shall pllfy, correct, and change the information contained in previous
lists.

IB.19 Stor___m protectlon. Should warnings of winds of gale force or
stronger be issued, the Contractor shall take every practicable precau-
tion to minimize danger to persons, to the work, and to adjacent property.
These precautions shall include closing all openings, removing all loose
materials, tools and/or equipment from exposed locations; and removing or
securing scaffolding and other temporary work.

IB.20 Safety requirements. A copy of the Department of the Army,
Corps of Engineers, "General Safety Requirements", referenced in Clause
56 of form NAVFAC 4-4330/5, may be examined or obtained on allcatlon to
the office where the bids are being received. Prior to startin the work,
the Contractor shall meet in conference with representatives of the Officer
in Charge to discuss and develop mutual understandings relative to admini-
stratlon of the safety program.

IB.21 As-built drawings. On completion of the work, one print of
each of the drawings accompanying, thls specification shall be neatly and
clearly marked in red to show all variations between the construction ac-
tually provided and that indicated or specified in the contract documents,
and delivered to the Officer in Charge. ere a choice of materials and/or
methods is permitted herein, and where variations in the scope or character
of the work from the entire work indicated or secifled are permitted either
by award on bidding items specified for that purpose or by subsequent change
to the contract, the as-built drawings shall define the construction actually
provided. The representation of such variations shall conform to standard
drafting practice and shall include such supplementary notes, legends, and
details as may be necessary for legibility and clear portrayal of the
built construction; the marked prints shall be subject to approval before
acceptance.
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ib.22 Repponslbili_= for testlno Where tests are specified to be

made by the Government, the Government will make the initial tests at its

expense. Should the initial samples fall to meet the requirements of the

specifications, all suceedlng tests of additional samples shall be made by

an approved tetlng laboratory or agency at the expense of the Contractor

ib.23 Schedule of riees= Unless otherwise sDecifled in the section

entitled "General Paragraphs", upon receipt of a notice of award, the

Contractor shall prepare a detailed breakdown of the contra=t price, giving

the quantities of the vaiou kinds of work and the unit and total prices

therefor. This breakdown shall be submitted promptly o the Officer n

Charge on form NADOCKS 83, revised August 1963, Schedule of Prices, in

octupllcate The forms [Ii be furnished bF, an shall be execrated in a

manner satisfactory to te Officer in Charge of Construction Yhe sub-

mission of this breakdown will no affect the contract terms.

ib.24 Prints furnished =o Contraetoro Five one-half ize prints and

one set of full-slze reroducibles o each drawing aecomanylng this spec-

iflcatlon will be furnished he Contractor without chargeo Additional

prints and full-slze Drlnts required by the ontraetor shall be reproduced

by him at his own expense.

IB.25 Prlorltes, llocatlons, and allotments,. The Contractor agrees,

in the procurement and use o materlal--- required for the performance of

this contract, o comply with =he prov+/-slons of all applicable rules and

regulations of the Business and Defense Services Administration, including

Defense Materials System regulatlons. If the Inital contract price here-

under does not exceed $I00,000, this proje. is made a rated order pursuant

to DMS Regulation [ and I assigned DO ratlng C-2 unless a higher rating is

specified in the section entitled "General Paraaphs". The Contractor is

hereby made a self-auhorizlng Contractor as def.ined in Section 3(g) of that

regulation and is required to se the self-authorlzaeion provision of Section

9 in obtaining concrolled materals, as well as products and maerlals other

than controlled materis needed to fill this aed order.

ib.26 Locatlon o ondegroun, uclllties Nhere exlstln piDing, utill-

ties, and underround obs=ructlons of any yDe are ndlcated in .locations to

be traversed by new pDing, ducts, and other work provided he.eunder, and are

not indicated or speifled to be removed, he elevations o[ the existln

utilities and obst=uc[ons shall be determined before he ew work is lald

closer than the nearest manhole or other structure at whlh an adjustment

in.grade could be made For ny additional work required by eason of eon-

fllct between the new an existing work, an adjustment n ontract price

wll be made in acrdane with Clse 4 of Standard Form

IB.27 Notice Rern_?l American Ac (Otober 1966) The Buy

American Act (41 USC 10a10d) eneaily requires tha enly domestic

mater.,s be used in the performance ot this :ontat
cons truction
Exception from the Buy American Act shall be pemlted only in the case

"of nonavailabillty of domestic construction materials. A bid or pro-

posal offering nondomestc construction material will not be accepted
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unless specifically approved by the Office of the Secretary of Defense.
When a bidder or offerer proposes to furnish nondomestic construction
material, his bid or proposal must set forth an itemization of the quan-
tity, unit price, and intended use of each item of such nondomestic
construction material. Nhen offering nondomestic construction material
pursuant to this paragraph, bids or proposals may also offer, at stated
prices, any available comparable domestic construction material, so as
to avoid the possibility that failure of a nondomestic construction
material to be acceptable under this paragraph will cause rejection of
the entire bid.

IB.28 Availability of utility services. In accordance with Clause 71
of form NAVFAC 4-4330/5, as modified herein, electric and water service will
be made available to the Contractor at the nearest available existing
outlets at prevailing Government rates which may be obtained upon applica-
tion to the Commanding Officer. The Contractor will be required to furnish
all labor, equipment and materials to make utilities connections and to
furnish and install valves, transformers, and meters for each service.
The Contractor shall determine that each source is adequate and suitable
for requirements of his equipment before making connection and on com-
pletion, shall reinstate all utility sources used to their original con-
dition or a condition satisfactory to the Officer in Charge. No guaranty
of any kind is made as to the continuity and level of the supply of such
utility services. They will be reduced or suspended as the needs of the
Government require and the Government shall not be liable for any damages
sustained as a resultof such reduction or suspension, nor for any failure
of the supply lines to the Contractor’s connections. Unless specified
otherwise in section entitled "General Paragraphs", final connections to
existing utilltles shall be made by the Contractor under the direct super-
vision of Government personnel.

IB.29 Minimum wae rates and other labor standards. Any class of
laborers and mechanics not llsted in the Secretary’s decision, which will
be employed on the contract, shall be classified or reclasslfled by the
Contractor or subcontractor conformably to the Secretary’s decision, sub-
Ject to the approval of the Contracting Officer. Mechanics and laborers
shall be classified in conformance with prevaillng practice. In the event
of any difference between the Contractor and the Government concerning the
proper wage rates to be paid, the classification of employees to conform
to prevailing practice, the amount of wages due employees, or any other
application or interpretation of the labor standards provisions of this
contract, the difference shall be referred to the Contracting Officer (the
Co,ander of the Naval Facilltles Engineering Command or his specially
authorized representatlve), and the Contracting Officer shall determine
he matter with advice from and reports to the Secretary of Labor. as required
by Department of Labor regulatlons. This determination shall not be appeal-
able under the Disputes clause, and the Contractor shall comply promptly
with the determination of the Contracting Officer. If the Contractl.ng
Officer determines that he Contractor has not satisfied his obligations
under the labor standards provisions of the contract, the Contracting
Officer will forward a report on the violations to the Department of
Labor and the Comptroller General for appropriate action.
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IB.29.1 Investigation of labor conditions. The wage determination

decision of the Secretary of Labor attached hereto, or included by addendum,

is made a part of this contract solely for the purpose of setting forth the

minimum hourly wage -ates reqJired to be paid by the Davis-Bacon Act and is

not to be considered as a guaranty, warranty or representation as to the

wage determination declsion, the wage rates therein, the prevailing wages,

or the availability of iabor at the wage rates indicated. Bidders are

advised to make their own investigatlons and to rely solely upon their own

information as to local labor eonditlons, such as wage rates necessary to

attract labor, the length of the workday and workweek, overtime compensa-

tion, health and welfare cmtrlbutlons and vailable labor supply, and as

to prospective .zhanges o jstments of wae ates or employment condi-

tions in the area oncened thai might afe[ the operations under the

contract. Neither a mistake In attaching the waB determination decision

of the Secretar o laio :. .n [he determination o statement of the wage

rates set forth he.n al entitle the b+/-dder to the cancellation of his

bid or contract, =o n ,eae in the contract pice, or to other additional

payment or recoey

IB.29.2 A_pprent.ces emloyed pursuant to the wage determination decl-

slon contained in rhs contract must be registered in a bona fide appre-

ticeship program e.is/ered with a state apprenticeship council recognized

by the Federal Committee on Apprenticeship, Department of Labor, or

if no such recognized counei! exists in a state, a proBram registered with

the Bureau of Apprenticeship, Department of Laboto The ratio of appren-

tices to journeyman echanics shall not exceed that [ecognlzed by the

aency of registry, as nreva.llng.

IB.29.3 Postin ._ rates. Where compliance with Clause I of Stand-

ard Form 19-A requires ostng the wage determination decision in an exterior

location, it shall, alon with other documents required to be similarly

posted, be displayed in a weatherproof display case.

lB. 30 Equal Emploment Op_portunlt__Vo

(a) Certification o nonsegregated faclllieso By the submission

of this bid, the bidde, offeror, applicant, or subcontractor certifies

that he does not maintain or p[ovlde for his employees any segregated
facilities at any of his establishments, and that he does not permit his

employees to perform their services at any location, under his control,
where segregated facillties are maintained. He certifies further that he

will not malntaln o provide lot his employees any segregated facilities

at any of his estahllshments, and that he will not permit his employees
to perform their se[vces a any location, under his control, where

segregated [acilltles ate malnained. The bidder, offeror, applicant or

subcontractor agrees that a breach of this certification is a violation

of the Equal Opporunlty clause in this contract. As used in this certi-

fication, the term "segregated facilities" means an waiting rooms, work

areas, rest rooms and wash rooms, restaurants and other eating areas, time

clocks, locker rooms and other storage or dressing areas, parking lots,
drinking fountains, recreation or entertainment areas, transportation,
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and housing facilities provided for employees which are segregated by
explicit directive or are in fact segregated on the basis of race, creed,
color, or national origin, because of habit, local custom or otherwise.
He further agrees that (except where he has obtained identical certifi-
cations from proposed subcontractors for specific time periods) he will
obtain identical certifications from proposed subcontractors prior to the
award of subcontracts exceeding $i0,000 which are not exempt from the
provisions of Equal Opportunity clause; that he will retain such certifi-
cations in his files; and that he will forward the following notice to
such proposed subcontractors (except where the proposed subcontractors
have submitted identical certli "ations for specific time periods):

NOTICE TO PROSPECTIVE SUBCONTRACTORS OF REQUIREMENT FOR CERTIFICATIONS
OF NONSEGREGATED FACILITIES

A certification of Nonsegregated Facilities, as required by the May 9, 1967
order on Elimination of Segregated Facilities, by the Secretary of Labor
(32 Fed. Reg. 7439, May 19, 1967) must be submitted prior to the award of
a subcontract exceeding $i0,000 which is not exempt from the provisions of
the Equal Opportunity clause. The certification may be submitted either
for each subcontract or for all subcontracts during a period (i.e.,
quarterly, semiannually, or annually). (Mar. 1968) (Note: The penalty
for making false statements in offers is prescribed in 18 U.S.C. i001).

(b) Certification of nonsegregated facilities by subcontractors
and federally assisted construction contractors (Mar. 1968). Prior to
the award of any subcontract, required to contain the Equal Opportunity
clause contained in this contract, the Contractor shall obtain the certi-
fication set forth in 2-201(a) (xli). This certification may be required
by the Contractor, either for each subcontract or for all subcontracts
during a period (i.e., quarterly, semiannually, or annually).

(c) During the performance of this contract, the Contractor agrees
as follows:

(i) The Contractor will not discriminate against any employee
or applicant for employment because of race, color, religion, sex, or
national origin. The Contractor will take affirmative action to ensure
that applicants are employed, and that employees are treated during en-
ployment, without regard to their race, color, religion, sex, or national
origin. Such action shall include but not be limited to the following:
Employment, upgrading, demotion, or transfer, recruitment or recruitment
advertising; layoff or termination; rates of pay or other forms of com-
pensation; and selection for training, including apprenticeship. The
Contractor agrees to pos in conspicuous places, available to employees
and applicants for employment, notices to be provided by the Contracting
Officer setting forth the provisions of this nondiscrimination clause.

(2) The Contractor will, in all solicitiations or advertisements
for employees placed by or on behalf of the Contractor, state that all
qualified applicants will receive consideration for employment without
regard to race, color, religion, sex, or national origin.
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(3)" The Contractor will send to each labor union or represent-

afire of workers with which he has a collective bargaining agreement or other

contract or understanding, a notice to be provided by the agency Contracting

Officer, advising the labor union or workers’ representative of the con-

tractor’s comltments under Section 202 of Executive Order 11246 of

September 24, 1965, and shall post copies of the notice in conspicuous

places available to employees and applicants for employment.

(4) The Contractor will comply with all provisions of Executive

Order 11246 of September 24, 1965, and of the rules, regulations, and relevant

orders of the Secretary of Labor.

(5) The Contractor will furnish all information and reports

required by Executive Order 11246 of September 24, 1965, and by the rules,

regula.tions, and orders of the Secretary of Labor or pursuant thereto, and

will permit access to his books, records, and accounts by the contracting

agency and the Secretary of Labor for purposes of investigation to ascertain

compliance with such rules, regulations, and orders.

(6) In the event of the Contractor’s noncompliance with the non-

discrimination clauses of this contract or with any of such rules, regulations,

or orders, this contract may be cancelled, terminated or suspended in whole

or in part, and the Contractor may be declared Ineligible for further

Government contracts in accordance with procedures authorized in Executive

Order 11246 of September 24, 1965, and such other sanctions may be imposed

and remedies invoked as provided in Executive Order 11246 of September 24,

1965, or by rule, regulation, or order of the Secretary of Labor, or as

otherwise provided by law.

(7) The Contractor will include the provisions of Paragraph

(i) through (7) in every subcontract or purchase order unless exempted by

rules, regulations, or orders of the Secretary of Labor issues pursuant to

Section 204 of Executive Order 11246 of September 24, 1965, so that such

provisions will be binding upon each subcontractor or vendor. The Contractor

will take such action with respect to any subcontract or purchase order as

the contracting agency may direct as a means of enforcing such provisions

including sanctions for non-compliance: Provided, however, that in the

event the Contractor becomes involved in, or is threatened with, litigation

with a subcontractor or vendor as a result of such direction by the con-

tracting agency, the Contractor may request the United States to enter into

such litigation to protect the interests of the United States.
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lB.31 North Carolina Sales and Use Tax

(a) As used throughout this clause, the term "materials" means
building materials, supplies, fixtures and equipment which become a
part of or are annexed to any building or structure erected, altered, or
repaired under this contract.

(b) If this is a flxed-prlce type contract as defined in the
Armed Services Procurement Regulation, the contract price includes
North Carolina sales and use taxes to be paid with respect to materials,
notwithstanding any other provision of this contract. If this is a
cost-relmburseent type contract as defined in such regulation, any
North Carolina sales and use taxes paid by the Contractor with respect
to materials shall constitute an allowable cost under this contract.

(c) At the time specified in paragraph (d) below:

(1) The Contractor shall furnish the Contracting Officer
certified statements setting forth th.e cost of the materials purchased
from each vendor and the amount of North Carolina sales and use taxes
paid thereon. In the event the Contractor makes several purchases
from the same vendor, such certified statement shall indicate the
invoice numbers, the inclusive dates of the invoices, the total amount
of the invoices and the North Carolina sales and use taxes paid thereon.
Such statement shall also include the cost of any tangible personal
property withdrawn, from the Contractor’s warehouse stock and the
amount of North Carolina sales or use tax paid thereon by the Con-
tractor. The Contractor shall furnish such additional information
as the Commissioner of Revenue of the State of North Carolina may
require to substantiate a refund claim for sales or use taxes.

(ll) The Contractor shall obtain and furnish to the Con-
tracting Officer similar certified statements by its subcontractors.

(d) If this contract is completed before the next July i, the
certified statements to be furnished pursuant to paragraph (c) above
shall be submitted within 60 days after completion. If this contract
is not completed before the next July I, such certified statements
shall be submitted on or before the 31st day of August of each year
and shall cover taxes paid during the twelve month period which ended
the preceding June 30.

(e) The certified statements to be furnished pursuant to
paragraph (c) above shall be in the following form:

I hereby certify tha during the period
to (name of Contractor or subcontractor) paid
North Carolina sales and use taxes aggregating $ with
respect to building materials, supplies, fixtures and equipment which
have become a part of or annexed to a building or structur erected,
altered or repaired by (name of Contractor) for the United States of
America, and that the vendors from whom the property was purchased,
the dates and numbers of the invoices covering the purchases, the
total amount of the invoices of each vendor, the North Carolina sales
and use taxes paid thereon, and the cost of property withdrmn from
warehouse stock and North Carolina sales or use taxes paid thereon
are as set forth in the attachmt0ho. 25 (REV 6/69)
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lB. 32 Project identification signboard. A project identification
signboard shall be provided. The signboard shall be 4 feet high by 8 feet

long constructed at a conspicuous location on the job site where directed

by the Officer .in charge. Tle field of the sign shall consist of one 4-foot

by 8-foot sheet of grade B-B, medium density overlaid exterior plywood,
not less than i/2-inch thick. The signboard shall have a 2-inch by 2-inch

frame applied to the face surface of the field and nailed from the back

of the field with 6 penny galvanized nails. Corners of frame shall be mitered

and nailed. A 3/4-inch quarter round shall be provided next to the 2-inch

by 2-inch frame on the inner side and nailed with 6 penny finish nails, set

and puttied. The completed signboard shall be secured to two 4-inch by
4-inch posts with I0 penny aluminum nails, 6 inches on centers, driven slightly

recessed and puttied. The signboard shall be mounted with the bottom 4 feet,
6 inches above grade. The posts shall be set 3 feet into the ground and tamped

tight. Each post shall extend to the top of the signboard and shall have a

2-inch by 4-inch diagonal brace nailed to the top of the post extending down

to a 3 foot, 2-inch by 4-inch stake driven 2 feet, 6 inches into the ground.
A 2-inch by 4-inch strut shall be provided from brace to brace midway from

top to bottom, and nailed at each brace with three i0 penny nails. The posts

shall be set 5 feet center to center. All lumber shall be B or Better
Southern pine, press,re-preservative treated with pentachlorophenol. All

nails shall be aluminum or galvanized steel. The entire signboard and

supports shall be given one coat of exterior oil primer and two coats of

exterior lead and oil paint. The lettering and sign work shall be per-
formed by a skilled sign painter using paint known in the trade as bulletin

colors. The 2-inch by 2-inch frame shall be painted black, the quarter round

shall be painted gray, and the lettering shall be single stroke using

bulletin blue. The lettering style shall be "Gothic", "Roman capitals", or

’Thlck and Thin" styles
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IB. 33 Certificate of current cost or pricing data. (This paragraph
is to be used when certification of cost or pricing data is required in
accordance with ASPR 3-807.3.) The Contractor shall submit to the Officer
in Charge of Construction a certificate in the form set forth below as
soon as practlcable after agreement is reached on the contract price:

CERTIFICATE OF CURRENT COST OR PRICING DATA

This is to certify that, to the best of my knowledge and belief,
cost or pricing data as defined in ASPR 3-807.3(e) submitted, either
actually or by specific identification in writing (see ASPR 3-807.3(f)),
to the Contracting Officer or his representative in support of

* are accurate, complete, and current as of

***
day month year

Date of Execution

Firm

Title

* Describe the proposal, quotation, request for price adjustment
or other submission involved, giving appropriate identifying
number (e.g., RFP No. ____).

** This date shall be the date when the price negotiations were
concluded and the contract price was agreed to. The respon-
sibility of the Contractor is not limited by the personal
knowledge of the Contractor’s negotiator if the Contractor
had information reasonably available (see ASPR 3-807.5(a)) at
the time of agreement, showing that the negotiated price is
not based on accurate, complete, and current data.

*** This date should be as close as practicable to the date when
the price negotiations were concluded and the contract price
was agreed to.
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SECTION IC. BIDS

IC.I Instructions to Biddders, Standard Form 22, June 1964 edition
and Invitatlon for Blds, Standard Form 20, January 1961 edition, shall be
observed in the preparation of bids. Bidders shall affix their names and
return addresses in the upper left corner of bid envelope. Envelopes
containing bids must be sealed.

IC.2 Bid guaranty will be required as stipulated on the reverse side
of Standard Form 20.

IC.3 Items of bids. Blds shall be submitted, in duplicate, on
Standard Form 21, December 1965 edition, Bid Form, and in accordance with
Standard Froms 20 and 22, upon the following items:

Item I. (Base bid)

Price for the entire work, complete in accordance with
the drawings and specifications, but excluding foundation
piling and plle load tests and work described in Bid
Items 2, 3, and 4.

b. Unit price per lineal foot for foundation pillng complete
in accordance with the drawings and specifications.

c. Price pr pile load test complete in accordance with the

drawlngs and speciflcatlons.

ltem 2. Price for adding all work in connection with well No. I0,
and raw water line No. 4, including piling therefor,
complete in accordance with the drawings and specifications.

Notes: (a) The unit and lump sum prices for various items In the
schedule above shall be deemed to include all costs
required for the specified work, complete in accordance
with the drawings and specifications, including all
materials, labor, equipment, tools, supervision and
related items. Where a well is included or excluded
in an item, it Is intended to include all work
associated with that well, including well, house,
site work, piping, electrical and power dlstributlon.

If raw water line No.4 is included, the 6 inch outlet
of the tee at the site of well No. 9 shall be plugged.

(b) The low conforming bidder for Item (Base Bld)

will be determined by the lump sum bid under Item (a)

plus the unlt prlces bid under Items Ib and Ic mul-
tiplied by their respective estimated quantlties.
The estlmated quantlties of piling and load
tests for Item I. (Base Bid) are 25,524 linear feet
of plllng and 2 pile load tests.
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(c) Additive or Oeductlve Items (APR. 1968)

The low bldder for purposes of award shall be the
conforming responsible bldder offerlng the low aggregate
amount for the first or base bld Item, plus or minus
(in the order of prlorlty listed In the schedule) Those
additlve or deductive bid items provldlng the most
features of the work withln the funds determlned by
the Government to be available before bids are opened.
If addltlon of another bid item in the listed order of
priority would make the award exceed such funds for all
bidders, it shall be skipped and the next subsequent
additive bid item In a lower amount shall be added If award"
thereon can be made withln such funds. For example,
when the amount available Is $I00,000 and a bldder’s
base bid and four successlve additives are $85,000,
$I0,000, $8,000, $6,000 and $4,000, the aggregate amount
of the bid for purposes of award would be $99,000 for the
base bid plus the first and fourther additives, the second
and hlrd additlves belng skipped because each of them
would cause the aggregate bid to exceed $I00,000. In any
case all bids shall be evaluated on the basls of the same
addltlve or deductive bid Items, determlned as above
provided. The llsted order of priority need be followed
only for determing the low bidder. After determlnatlon of
the low bldder as stated, award In the best interests of
the Government may be made to hlm on hls base bid and
any combination of his additive or deductlve bld for whlch
funds are determlned to be available at the time of the
award, provided that award on such comblnatlon of bld
items does not exceed the amount offered by any other
conforming responsible bidder for the same comblnatlon of
bid Items.

(d) The successful bidder shall promptly upon request
and before award submit for approval his preliminary
quality control plan. Award will not be made until
the Contractor’s preliminary control plan has been
approved..

1C.4 Telegraphic modifications of bids in accordance with Standard
Form 22 may be made. To signed copies of the telegram in a sealed
envelope marked "Copies of Telegraphic modification of bid for Water
Treatment Plant, Wells, and Distribution System, Marine Corps Base,
Camp LeJeune, North Carolina. SpecificationNo. 05-70-0939"’should
be fonearded immediately to the office to which the written bids were
submitted.
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IC.5 Reference to addenda. Each bidder shall refer in hls to all
addenda to this specification; failure to do so may constitute an
informality in the bid.

NOTICE

The Government forms, ureau of Yards and Docks/NAVFAC standard specification
mentioned, and other information necessary may be obtained from the
Commander, Atlantic Division, Naval Facilities Engineering Command, NavalStation, orfolk, Virginia 23511. The remainder of the standard
specifications and other material referred to may be examined at thatoffice, or the standard Government specifications may be obtained from theCommanding Officer, Naval Publications and Forms Center, 5801 Tabor Avenue,Philadelphia, Pennsylvania 19120; requests for copies of specifications
should indicate the contract for which required.

Atlantic Division, Naval Facilities Engineering Command
Naval Station, Norfolk, Virginia 23511
June I, 1970

P. E. SEUFER, RADM, CEC, USN
Officer in Charge of Construction
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SECTION 1D. CONTRACTOR QUALITY CONTROL

ID.I This contract will be administered under Clauses 37 and 38 of the
Additional General Provisions, NAVFAC 4-4330/5 (Rev. 1-70). The Contractor shall
provide the ’general and specific quality controls required to obtain the quality
level established by the requirements set forth in the specifications and
drawings. The Contractor shall perform all quality control inspection or testing
or both as required by this Contract, regardless of any statement to the contrary
included in any of the referenced specifications unless specifically designated
in the project specification to be performed by the Government. All costs inci-
dental to the Contractor’s quality control and testing program shall be borne
by the Contractor.

ID.2 All submittals, shop drawings and catalog cuts shall be certified by the
Contractor as conforming to the drawings and specifications. Three copies of all
submittals, shop drawings and catalog cuts, with the Contractor’s certification
indicated thereon shall be furnished to the OICC for record purposes within one
working day of the Contractor’s approval and 14 days prior to installation. Clause
67 of NAVFAC 4-4330/5 (Rev. 1-70) applies only to those shop drawings requiring
Government approval.

19.3 Where testing by a testing laboratory is required in the project specifi-
cation, the test results furnished to the OICC shall include the acceptable value
for each specification requirement tested, the actual test results therefor and
certification that the product does or does not conform to the specification
requirements. All testing laboratories must be on the National Bureau of Standards
approved list. Manufacturer’s certified test reports will normally be acceptable
for tests required in referenced specifications unless the tests are specified
in the project specification to be performed.

19.4 The Contractor’s quality control organization is the means by which he
assures himself that his construction complies with the requirements of the contract
plans and specifications. The Contractor’s job superintendent will not be permitted
to act as the Contractor’s representative responsible for quality control. The
controls shall be adequate to cover all construction operations, including both
on-site and off-site fabrication and will be keyed to the proposed construction
sequence and shall include as a minimum at least three phases of inspection for all
definable items or segments of work, as follows:

19.4.1 Preparatory Inspection. To be performed prior to beginning any work
on any definable segment of work. To include a review of contract requirements
a check to assure that all materials and equipment have been submitted and approved;
a check to assure that provisions have been made toprovide required control testing;
examination of the work area to ascertain that all preliminary work has been com-
pleted; and a physical examination of materials and equipment to assure that they
conform to approved shop drawings or submittal data and that all materials or
equipment are on hand. As a part of this preparatory work, Contractor’s Quality
Control organization will review all shop drawings certificates, and other
submittal data prior to submission to the Contracting Officer.

05-70-0939 31
Section ID



ID.4.2 Initial Inspection. To be performed as soon as a represent-
ative segment of the particular item of work has been accomplished and
to include examination of the quality of workmanship and a review of
control testing for compliance with contract requirements, use of defective
or damaged materials, omissions, and dimensional requirements.

ID.4.3 Follow-Up Inspections. To be performed daily or as fre-
quently as necessary to assure continuing compliance with contract
requirements, including control testing until completion of the parti-
cular segment of work.

ID.S DALLY RECORDS: The Contractor’s Quality Control Inspectors shall
maintain a daily record of all inspections and tests performed for
each shift of contractor or subcontractor operations on an appropriate
approved format. These records shall not only identify the project
but shall include data on weather conditions, the contractor or subcon-
tractors working and their respective areas of responsibility. In addition
these records shall provide factual evidence that continuous quality
control inspections and tests have been performed, including but not
limited to the following: type and number of inspections or tests
involved; results of inspections or tests; nature of defects; causes
for rejections; proposed remedial action; and corrective actions
taken. These records shall cover both conforming and defective items
and shall include a statement that all supplies and materials incorporated
in the work, are in full compliance with the terms of the contract. The
contractor shall maintain a current record of all inspections and shall
furnish to the OICC/ROICC, on a daily basis, a legible copy of all inspection
records for his permanent retention. The daily records of inspections shall
cover all work placement subsequent to the previous report, and shall be
verified by the contractor’s designated representative. A sample of a
minimum construction quality control report form is attached.

---o0o---
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Sample format of typical contractor quality control report:

CONTRACTOR’S NAME
(Address)

CONSTRUCTION QUALITY CONTROL REPORT

Date: Report No.

Contract No.:

Description and Location of Work:

WEATHER: (Clear) (P. Cloudy)

Rainfall inches

(Cloudy); Temperature __Min,___Max;

Contractor/Subcontractor and Area of Responsibility

Co

1. Work Performed Today: (Indicate locations and description of work performed.
Refer to work ’erformed by prime and/or subcontractors by letter in table above.)

2. Results of Surveillance:
with action to be taken.)

(Include satisfactory work completed or deficiencies

3. Tests Required by Plans or Specifications Performed and Results of Tests:
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4. Verbal Instructions Received: (List any instructions given by government
personnel on construction deficiencies, retesting required, etc. with action
to be taken.)

Remarks: (Cover any conflicts in plans, specifications, or instructions.)

Inspector

CONTRACTOR’S CERTIFICATION: The above report is complete and correct and all
material and equipment used and work performed during this reporting period are
in compliance with the contract plans and specifications except as noted above.

Contractor’s Approved Authorized Re-esentative



DIVISION 2 SITE WORK

SECTION 2A Earthwork
2B Storm Drainage
2C Cushed Stone Base Cnstruction
2D Asphalt Concrete Pavement
2E Trackwork
2F Fencing (Security)
2G Establishing Vegetation
2H. Treated Timber Piling
21 Pavement removal and Replacement

SECTION 2A EARTHWORK

2A.I . The work Includes the clearing and the excavatlon,
fllllng, backfilling, and grad|nq indicated and necessary for the proper
completion of the project.

2A.2 Applicable publications. The followlng publicatlons of the
issues listed below, but referre’d to Isewhere by basic designatlon only,
form a part of this specification to the extent indicated by the references
thereto (where a number is sufflxed to the specification number, it denotes
the effective amendment to the specification):

(a) Bureau of Yards and Docks/NAVFAC Specificatlons.

42Yc Drainage, sanitary, electrical, and water service
appurtenances.

(b) Non-Government Specifications and Standards

Amerlcan Assoclatlon of Stat ighway Officlals (AASHO)

T99-61
T147-54

2A.3

2A.3.

Moisture density relatlons of soils, 5.5 lb. rammer.
Field determination of density of soil in place.
Requirements.

General. Bids shall be based on the following:

(a) That the surface elevations are as Indicated;
(b) That no pipes or other artlficlal obstructions, except those

indicated, will be encountered; and
(c) that hard material will not be encountered.

In case the actual conditions differ substantially from those stated or
shown, or both, the provislons of the contract spectlng an adjustment for

changed conditions shall apply, subject to the requirements of notification
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thereunder being given. Hard material shall be defined as solid ledge
rock, firmly cemented unstratified masses or conglomerate deposits
possessing the characteristics of solid rock not ordinarily removed
without systematic drilling and blasting, and any boulder, masonry, or
concrete except pavement, exceeding I/2 cubic yard In volume.

2A.3.2 Clearing. All trees, logs, shrubs, and brush within the
indicated clearing limits shall be removed, except as indicated otherwise.
Trees and shrubs which are not to be cut shall be properly protected from
damage. Bushes, roots and matted roots shall be grubbed out at least 18
inches below the existing surface. Brush, refuse, stumps, roots, and timber
shall be removed from the limits of the station.

2A.3.3 Topsoil. Material from the excavatlons and grading which
in the opinion of’ the Officer In Charge, Is suitable for topsoil shall be
deposlted in piles separate from other excavated materlal. Topsoll shall
be free of stones, wood matter, cuttlngs, excessive quantltles of vegetatlon,
and debrls of every!kin. Piles of topsoll shall be located so that
the material can be used readily for flnlshed surface grading; topsoll shall
be protected and maintained until needed. The top 4 inch thickness of all
newly graded earth surfaced areas shall conslst of topsoll.Topsoll requlred
in excess of that available from excavations and gradlng shall be provided
by the Contractor from sources off the station, and shel conform to the
requlrements of topsoil In the section entltled "Establlshlng Vegetatlon".
Any surplus of topsol.l from excavatlons and gradlng shall be stockplled on
the station at a location within 5000 feet of the slte of the work, as
dl#ected.

2A.3.4 Excavations shall be carried to the depths, contours,
and dimensions Indlcated as necessary. Excavatlons shall be kept free from
water while construction therein Is In progress.

(a) Excavations for structures and trenches. Excavatlons carried
below the depths indlcaed, without specific directions hall be refilled
to the proper grade wlth suitable material and compacted thoroughly,
except that in excavations for footings the concrete shall be extended to
the bottom of the excavations; all additional work of this nature shall be
at the Contractor’s expense. Trenchesr pipe lines shall be excav&ted along
straight lines and, unless indicated otherwise, shall provide a mlnlmum of
6 inches between the outside of the plpebell and the sldes of the trench
or bracing. Standard pipe trench excavation and bedding sha.II be In
accordance wlth specification 42Y. Mechanlcal excavation, other thani;
in rock, shall be held at least 2 inches above final Invert grade. The
remalnder of the excavation shall be shaped manually and graded to provide
uniform bearing on compacted soil, Immediately before the pipe IE lald.
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(b) Excavations under new pavements and concrete slabs. The

entire area of the original ground under new pavements, and concrete slabs

shall be excavated to remove all vegetable matter, topsoil, sod, muck,
rubbish, and other unsuitable material to a minimum depth of 6 inches.

In the event that it is required to remove unsuitable material to a greater
depth than specified, an adjustment In the contract price will be made in

accordance with the contract.

(c) Shoring and Sheeting. Excavations shall be shored and sheeted

with members of sizes and arrangement sufficient to prevent injury to
persons, damage to structures, injurious caving, or erosion, shoring, sheeting

and bracing shall be removed as the excavations are backfilled, care shall

be exercised to prevent injurious caving during the removal of the shoring

and sheetlng.

2A.3.5 Borrow materials shall be obtained from the station borrow

pit located within a hual distance of 5 miles from the site of the work.

The contractor, at his expense, shall perform any clearing, grubbing and

stripping required for providing access to suitable borrow materials and

shall dispose of materials from clearing and grubbing operations as specified
hereinbefore. The borrow pit shall be trimmed neatly and graded to drain

properly.

2A.3.6 Fillin9 and backfilling.

(a) Filling and backfilling for structures and trenches. All fill

and backfill shall be free from roots, wood or other scrap materials, and

other vegetable matter and refuse. Fill and backfill shall be placed In
layers not more than 6 inches thick, except as specified otherwise herein,
and each layers shall be compacted thoroughly and evenly. Backfill about

structures shall be placed, as far as practicable, as the work of

construction progresses. Backfilling of trenches shall progress as rapidly
as the constructlon and testing of the work permits. In backfilling plpe
trenches, approved fill shall be compacted in 6 inch layers to a depth of

one foot over the top of the pipe; the remainder of the trench shall be

backfilled in well compacted one foot layers, except that in pavements the

backfill shall be placed in 6 inch layers to the top of the trench.

2A.3.7 Compaction. The subgrade of soils in cut shall have a

density to a depth of 12 inches below the subgrade surface. If the density
of the exlsIng nterial is less than 95 percent, it shall be compacted to
a depth of 12 inches to the mlnlmum 95 percent density. Fill and backfill

under concrete floor slabs and the upper 12 inches under pavements shall be

compacted to not less than I00 percent of the maximum denslty for cohesionless
materials, and 95 percent of the maximum denslty for other materials; under

grassed areas to 85 percent; and other backfill adjacent to structures to
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90 percent. The moisture content of the speclfled densities shall be withln
2 percent more or less than the optimum.

2A.3.8 Grading. The Contractor shall perform all grading in
the areas so indlcated or specified. Surfaces whlch are to receive topsoil
shall be depressed as required to receive the topsoil. Fill shall be brought
to finished grades indica,ed within a tolerance of one tenth of a foot and shall
be graded to drain away from structures. Existing grades which are to
remain and which are disturbed by the Contractor’s operations Shall be
graded to provide surfaces sull Sle for the proper use of mowing machines.

2A.3.9 Granular fill under concrete floor slabs shall
consist of clean crushed rock crushed or uncrushed gravel uniformly

graded and of a size that will pass a I-I/2 inch sieve and will be retained
on a No. 4 sieve. The barrier shall be constructed in layers not exceeding
4 inches in compacted thickness, and each layer shall be compacted with a
minimum of two passes of a hand operated plate type vibratory compactor.

2A;3.10 osition of surplus material. Surplus material not
required for filling, backfilllne, or grading and-other spoil materlal
shall be wasted by deposition within one (I) miles of the site of the work,
as directed. Wasted material shall be spread and leveled as directed.

2A.3.11 Gravel fill around reservoir shall consist of clean
crushed rock, crushed or uncrushed gravel, uniformly graded and of a size
that will pass a 2-I/2" sieve and will be retained on a I/2" sieve. The gravel
fill shall be constructed in layers not exceeding 12 Inches in compacted
thickness. Each layer shall be compacted wlth one pass of a hand operated
plate type vibratory compactor.

C
2A.4 Quali_ty Control. Provisions of Section entitled "Contractor Qualityontrol" shal+/- appi.

2A.4.1 Laboratory and field density tests shall be made by the Contractor’s
quality control organization.

(a) Laborator density tests shall be performed in accordance with MethodD AASHO method T99 Wlth the ollowing modifications; (I) a]] materal Dassina 2-inc sieve and retained on a 3/4-inch sieve shall be remOVed and-rnaP=a Z+an equl oton_of material between the no. 4 and 3/4-inch sieves,aseparate parch of material shall be used for each compaction test pecimn[ -Nomaterial shall be reused for compaction tests. At least one test representing ea6htype of material to be compacted shall be performed.
(b) Field density tests shall be performed in accordance with AASHO methodT147. At least one test representing each 4000 square yards in each lift of fillor backfill material with a minimum of two tests per lift.
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SECTION 2B STORM DRAINAGE

2B.I General requirements. The work includes the provision of storm
drainage and culvert pipe systems, Including all appurtenances. Except where
cast ron pipe or arch type pipe is Indicated on the drawlngs, pipe shall
be either concrete, asbestos cement, or corrugated iron or steel pipe at the
option of the Contractor. Materials and installation shall conform to the
requirements specified in speclfication 56Y, as modified or amplified herein.

2B.2 Applicable pblicatlons. The following publications of the
issues Ilsted below, but referred to elsewhere by basic designation only,
form a part of this specification to the extent indicated by the references
thereto (where a number is suffixed to the specification number, lt denotes
the effective amendment to the specification):

Bureau of Yards and Docks/NAVFAC specifications.

42Yc Drainage, sanitary, electrical, and water service appurtenances.

56Y Exterior sanitary sewer and drainage system piping.

(b) Federal and Military Specifications.

SS-S-168(2)

SS-S-O0169a
WW-P-4OId
WW-P-4OSa

Sealing compound, sewer, bituminous, two component,
mineral filled, cold applied.
Sealer; joint, sewer, mineral-filled, hot-poured.
Pipe and pipe fittings,cast iron, soil.
Pipe, corrugated (iron or steel, zinc-coated.)

(c) Non-Government Specifications and Standards.

American Society for Testing and Materials (ASTM)

C14-65 Concrete sewer, storm drain, and culvert pipe.
C76-65T Reinforced concrete culvert, storm drain and sewer pipe
C443-65 Joints for clrcular concrete sewer and culvert pipe,

using flexible, watertight, rubber-type gaskets.
American Association of State Highway Officials (AASHO)

M217-661 Asbestos cement pipe for culverts and storms drains.

North Carollna State Highway Commission (NCSHC)

"Standard Speclficatlons for Roads and Structures", dated
April I, 1959 (Rev. January I, 1965)

"Roadway Standards", current edition.

2B.3 Pipe.

2B.3.1 Concrete pipe.
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(a) Non-reinforced concrete pipe shall be extra strengthconcrete pipe conforming to ASTM Specifiction CI4.

(b) Reinforced concrete pipe shall conform to ASTH Speclflcatlo
C76, Class III, except that plpe passing uder railroad tracks for a
distance of I0 feet on each side of the centerllne and the two 30 inch culvert
under Brewster Boulevard at the railroad shall be Class IV.

2B.3.2 Corrugated Iron or steel pipe shall conform to specification
WW-P-405, Class or II, Shaoe I, Type A coating and half paved. Minimum
gage of metal, before any coatt=ng,shall be 14 for slzes smaller than 36 Inches
and 12 for 36 Inches and larger.

2B.3.3 Cast Iron plp shall be Class SV cast Iron pipe conforming
to specification WW-P-401.

2B.3.4 Asbestos cement pipe. shall conform to AASHO speclflcatlon
M217, Type II. Pipe sizes 14 inch and 20 inch may be used where sizes
15 inch and 21 inch, respectively, are Indicated. Plpe classes shall be 1500,
except that plpe passing under railroad tracks for a dlstance of I0 feet
on each side of the cneterline shall be Class 2400.

2B.4 Laying Pipe. Provide batterboards spaced, not more#han 26 feet
apart along the trench for checklng installatlon of pipe to Insure
proper slope and elevation. Pipe shall be graded carefully and shall be
supported firmly and unlformly at its proper elevatlon. For pipe 20 Inches
in dlameter and larger, the bottom of the trench shall be shaped to fit
the lower I/4 of the circumference of the pipe. Each pipe shall be laid
true to line and grade and In such manner as to form a close concentric
joint with the adjoining pipe and prevent sudden offsets of the flow line.
As the work progresses, the Interior of the plpe shall be cleaned of dlrt
and superfluous materials of every description. Trenches for mortar-jointed
pipe shall be kept free from water untll the mQrtar has set, and no pipe shall
be laid when the conditlon of the trench or the weather is unsltale for
such work. Open ends of the pipe shall be kept securely closed when work
thereon is not in progress.

2B.5 Pipe joints.

2B.5.1 Concrete pipe shall have joints made with single rubber ring
gaskets, gaskets nd bituminous sealer, or shall be diaper type Joints.
Joint sealer for bituminous jolnfs shall conform to specification SS-S-168
or to specification SS-S-169, Type I, Class I. Sing.le rubber ring gaskets
for joints in concrete plpe shall conform to ASTM Speclficatlon C44.

2B.5.2 Corrugated metal pipe shall have watertight joints. In lieu
of the watertight joints specified In speclflcatlon 56Y, he watertight Joints
may be made as speclfied herein.
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(a) Watertight .joints in corrugated metal pipe may be made with coupling
bands and rubber gaskets. Gaskets shall be made of 3/8 inch thick by 7 inch min-
imum width closed cell, expanded synthetic rubber fabricated in the form of a
cylinder with a diameter approximately i0 percent less than the nominal pipe size
Gasket material shali conform to ASTM Specification DIOS6, Grade SCE-43L. Coup-
ling bands may be one or two pieces and of the angle lug, rod and lug, of U bolt
type and shall be bituminous coated as specified for the pipe. The exterior
rivet heads in the longitudinal seam under the coupling band shall be countersunk.
ot the rivets shall be omitted and the seam welded.

(i) Installation of askets shall be in accordance with the recommenda-
tions of the gasket manufacturer in regard to the use of lubricants and cements
and other psecial installation requirements. The gasket shall be placed over one
end of a section of pipe for half the width of the gasket; the other half being
doubled over the end of the same pipe. When the adjoining section of pipe is in
place, the doubled over half of the gasket shall then be rolled over the adjoinin
section. Any unevenness in overlap shall be corrected so that the gasket covers
the ends of the pipe sections equally. Connecting bands shall then be centered
over the adjoining sections of pipe and rods or bolts placed in position and nut
tightened. The band shall be tightened evenly, even tension being kept on the roc
or bolts and the gasket shall be closely observed to see that it is seating prop
ly in the corrugations. Watertight joints shall remain uncovered for a period of
time directed, and before being covered, the tightness of the nuts Shall be measu3
ed with a torque wrench. If the nut has had a tendency to loosen its grip on the
bolts or rods, the nut shall be retightened with a torque wrench and shall remain
uncovered until a tight permanent joint is assured.

2B.S.3 Joints in asbestos cement pipe shall be for watertight service.

2B.6 Catch basins manholes; headwalls and inlets shall be constructed in
accordance with specification 42Y. The plate numbers shall be as indicated on th
drawings. Cleanouts shall be constructed of cast iron soil pipe and fittings.

2B.6.1 Flared ends shall conform to the NCSHC "Standard Specifications for
Roads and Structures" and "Roadway Standards". Material used shall be the same
as that used for the pipe.

2B.7 Quality Control. Provisions of Section entitled "Contractor Quality
Control" shall apply.

2B.7.1 Quality assurance provisions shall be in accordance with specificatior
S6Y. Leakage test is required. Tests shall be performed by the Contractor’s
quality control organization.

2B.7.2 Materials tests and test reports. The testing requirements incorpor6
in referenced documents for materials will be waived provided certified copies o
reports of tests from approved laboratories performed on previously manufactured
materials are submitted and approved. Test reports shall be accompanied by notar-
ized certificates from the manufacturer certifying that the previously tested mat
ial is of the same type, quality, and manufacture as that furnished for the proje

---o0o---
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SECTION 2C. CRUSI4ED STONE BASE COSTRUCTIOH

2C.I Applicable publications. The followinn publications of the
issues listed below, but referred to elsewhere by basic designation only,
form a part of this specification to th extent indicated by the reference
thereto (where number is suffixed to the specification number, it donote
the effective amendment to the specification):

(a) Federal Standards.

Federal Standard No. 210. Road and Pavinn laterials; .lethocJm of samD’line
and testine.

(b) Non-Cvernment Specifications and Standards.

A___rlcan Societ__fo__r Tes_t_in_g_ a__nd .lateri a s (AST}

D69a-62 Crushed stone, crushed slam, and crushed Gravel for dry-bound
or water-bound macadam base courses.

2C.2 General requirements. The work includes construction of a crushed

stone base course and st(-rJrives on previously prepared subnrade.

2C.3 Stone base Construction.

2C.3.1 Material shall be crushed stone conforminn to AST#

specification D694, with a Los Anneles abrasion not exceeding 5. Gradation
shall be as follows (Achievement of the gradation may be by Duflmill or other

approved methods):
SIEVE DESIGNATION PERCENTAGE BY WEIGHT PASSI!I

I-I/2 inch I00
inch 8-95

I/2 inch 60-75
No. 4 d0-55
No. I0 2q-43

No. 40 15-27
No. 200 5-12

2C.3.2 Spreading. The materials shall be spread uniformly on the

subgrade from piles adjacent to the area or from a dumping board, or by approved
mechanical means, toa thickness such that when compacted it will have a

completed thickness not less than indicated. The material shall be so handled
that it will not segregate and all material which has seqregated shall be

replaced with properly graded material. The material shall not be spread on

a wet subgrade. Spreading of material more than an average day’s work in

advance of rolling and finishing will not be permitted.

2C.3.3 Compacting. The material shall be placed and compacted
ahd shall be rolled longitudinally, diagonally, and transversely with a

three wheel roller weighing not less than I0 tons. Rollinq shall start at
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the edges and proceed parallel to the sides and towards the center, uniformly lapping
each preceding track not less than the width of one rear wheel of the roller until the

entire area has been completed. Rolling shall then proceed diagonally at an angle of

approximately 4S degrees with the initial rolling and transversely overlapping of each
successive trip as specified above, and continuing until the aggregate does not creep
or wave ahead of the roller, and until the entire course is compacted to a density of

at least i00 percent of maximum density at optimum moisture content determined as

specified in the section entitled "Earthwork". If at any time the subgrade material
becomes churned up or mixed with the base course material the contractor shall with-
out additional compensation, dig out and remove the mixture, reshape and compact the

subgrade and replace the materials removed with clean material which shall be rolled
until compacted satisfactorily. The entire surface after compaction shall be smooth
and true to grade, and the base shall conform to the cross section indicated. The

surface may be sprinkled during the rolling process, if necessary until each entire

course is well bound and firmly set. The quantity of water used shall be sufficient
to produce a packed granular surface.

2C.4 quality Control. Provisions of Section entitled "Contractor Quality
Control" shall apply.

2C.4.1 Sampling and testing, except as specified otherwise, shall be in accord-
ance with Standard FED-STD-210. All samples of aggregates shall be submitted to the
Contractor’s quality control representative for testing thereby. The materials
sources shall be selected well in advance of the time when the materials will be re-

quired in the work. Preliminary approval of material from pits shall not be con-

strued to mean that all material in the deposit will be acceptable. Additional sam-

ples of the aggregates shall be furnished during construction, upon request.

2C.4.2 Tests. All tests shall be performed by the Contractor’s quality control
organizat ion.

(a) Smoothness tests. Upon the completion of the rolling and filling the
surface of the base shall be tested with an approved i0 foot straightedge to detect
all variances and irregularities. All irregularities in excess of 1/4 inch shall be
corrected by loosening the surface and removing or adding stone as may be necessary
after which the entire areas shall be rolled, refilled, sprinkled with water, and the
rolling continued until compacted thoroughly. Corrected areas shall be true to grade
and cross section.

(b) Thickness test.-The thickness of the base course shall be measured at
intervals such that there will be a depth measurement for at least eac 500 square
yards of completed base course. The depth measurements shall be made by test holes
at least 3 inches in diameter through the base course. Where the base course defic-

iency is more than 1/2 inch, such areas shall be corrected by scarifying,, adding mix-

ture of proper gradation reblading and recompacting. Where the measured thickness
is more than 1/2 inch thicker than shown, it will be considered as the indicated or

specified thickness plus 1/2 inch for determining the average. The average thickness

shall be the average of the depth measurements and shall not underrun the thickness
shown by more than 1/4 inch.

(c) Density tests. At least one laboratory test for the project and. at least
one field test for each 1000 square yards or fraction thereof shal.l be.performed to
check compliance with the base course density requirements.

2C.4.3 Mater&als. tests and test reports. The testing requirements" incorporated
in referenced documen{:s for materials will be waivedl providedcertified cooles of
reports of tests from approved laboratories performed on previously manufactured
materials are submitted and approved. Test reports shall be accompanied by notarlsed
certificates from the mandfacrer certlfyin hat the prevlos!y ested material is
of the same type quality, andmanufacture a that furnished for the roec%.
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S[CTION 2D ASPHALT CONCRETE PAVEMENT

2D.I Aicable publications. The followinq publications of the
issues listed below, but referred to elsewhere by basic eesinatio only,
form a part of this specification to the extent indicated by the references
thereto (where a number is suffixed to the specification number, it denotes
the effective amendment to the specification):

(a) Federal and Military Specificaton and Standards.

SS-A--671c Asphalt, liquid; slow curinq, medium curinn, and rapie curine.
SS-A--706b(I) Asphalt, (for use in) road and pavement construction.
SS--S--71a Sand, for use in sheet asphalt or bituminous concrete

pavements.

(b) Non rovernment Specifications and Stmdard..

American Associatlor of State ttinhway Officials (AASHt.

M 17-42

M7.-64

M 156-e.5

TI i-60
T96-65

ineral filler" for sheet asphalt and bituminous concrete
pavements.
Crushed slone and crushed 1arl for t..{fumlnour, mqcadam

surface course,

[{ituminous mixinq plan1,; for hot mixed, hot laid bituminous

pavinq mixtures.
,ateriai passine no. 200 sieve in arrrenare.
Abrasion of coarse aqrlreqate by use of the Los Anneles Machine.

North Carolina State Highway Commission (NCSIC)

Standard specifications for roads and structure,
dated April I, 1959 (revised January I, 1965).

2D.2 General Requirements. The work includes the construction of a

prime coat and bituminous concrete surface course. Preparation of the

subgrade shall be as specified in the section enfitled ’:Earthwork". Except
as otherwise specified herein or indicated on the drawings, all work and

materials shall be in accordance with the NCSHC "Standard Specifications for

Roads and Structures’. Arlgrenates for the bituminous mix shall be crushed

stone.

2D.3 Base course. Shall conform to Section "Crushed Stone Base
Construct on’

2D.4 Prime coat shall be cut back asphalt, Grade MC-70 conforming

to specification SS-A-671. The prlme coat shall be allowed to cure for a

period of at least 48 hours prior to placinq the surface material. The prime

coat shall be applied only when the surfaces to be treated are dry and the

atmosphereic temperature is at least 50 deqrees Fahrenheit. The treated

surfaces shall be maintained and protected from damaqe until the bituminous
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paving material is placed. Any surface glaze on the base course shall be
removed by approved methods just prior to application of the prime coal.

2D.4.1 Rate of application shall be 0.35 gallon per square yard.

2D.5 Asphaltic concrete surface course.

2D.5.1 Materlals. The fine aggregate shall conform to the
requirements of speclflcatlon SS-S-71, except that percent wear as determined
by the Los Angles Test, AASHO T96, shall not exceed 55, and shali be of

the gradation set forth In paragraph E-la of that speclficatlon. The coarse
aggregate shall be crushed stone, size 3/8 Inch to No. 8, conforming
to AASHO Specification M78, except that percent wear as determlned by the

Los Angeles Test, AASHO T96, shall not exceed 55. The asphaltic cement
shall be Type AP-3, speclflcation SS-A-706. Mlneral flller shall conform
to AASHO Deslgnation MI7.

2D.5.2 Composition of mixture. The aggregate and bituminous materlal
shall be combined In such proportions as to produce a mixture conforming
to the followlng compositlon limits by weight:

SIEVE DESIGNATION TOTAL PER CENT PASSING
I/2 Inch I00
3/8 Inch
No. 4 55"75
No. I0 40-60
No. 40 15-35
No. 80 8-20
No. 200 4-8
Bitumen 4.5 7.5

The amount of material finer than No. 200 sieve In the blended aggregate
(excluslve of added mineral filler) before drying shall not exceed 8.0 percent,
and shall be determined by AASHO Method TII using a detergent (sodlum hex-

ametaphosphate buffered with sodium carbonate).

2D.5.3 Formula for ob mix. Before staring any work, the formula

includlng mlxlng temperature shall be submitted and approved by the Offlcer

In Charge. The submlssion shall Include a certlfled laboratory analyls of mlx

composltlon and the Marshall test value obtalned therefrom for stabllity,

void content, and flow. After the job mix formula is establlshed and approved,
all mixtures furnished shall conform thereto within the following ranges of

tolerances:

Asphalt cement plus or mlnus 0.4 of l.percent

Material retained on the No. 4 and larger
sieves plus or minus 7 percent

Material retained on the No. I0 and smaller
sieves plus or minus 4 percent
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Material passing the No. 200 sieve plus or minus 2 percent

Temperature of the mix plus or minus 20 degrees Fahrenheit

The mi% shall produce the following values as established by Marshall

Method of Test Criteria:

Stability
Void content percent of total mix

Flow hundredth of an inch

1200 pound (minimum)

3-8
9-16

2D.5.4 Mixing_lant shall conform to the requirements of AASHO

Designation M156.

"2D.5.5 Construction.

(a) Placin temperature. Mixtures which have a temperature
of less than 225 degrees Fahrenheit when dumped into the spreader will be

rejected.

(b) Joints. Where new pavement abuts existlnq flexible pavement,
the existing surfacing course shall be cut back along uniform lines

approximately six inches from the edge. The cut shall be made vertically

and extend the full depth of the surfacing course. Prior to placinq the

surfacing course, the exposed edge of all cold joints shall be painted with a

thin layer of asphalt cement.

(c) The spreadinm and finishin equipment shall be capable of

spreading the bituminous mixture to a uniform density and strikinq a smooth

finish, true to cross section and free from inequalities. The screed shall

be adjustable to shape the surface to true cross section.

(d) Compaction. Compactinq equipment’shall include a 10-12 ton,

three wheeled roller, a self propelled pneumatic tire roller and a tandem

roller. The first rollinq shall be done with the three wheeled roller,

followed by the self propelled pneumatic tire roller and the final rollin

shall be done with the tandem roller.

(e) Placing of the surface course shall be as nearly continuous

as possible. The roller shall pass over the unprotected end of the mixture

only when leaving is discontinued for sufficient time to permit the mixture

to cool, in which case a joint shall be made by cuttinq back the surface

course to expose a granular surface for its full depth to bon with the

fresh mixture. When laying is resumed, the exposed edge shall be coated

with hot asphalt cement and the fresh mixture raked against the joint,

thoroughly tamped with hot tamps and rolled. The surface course shall be

compacted to a density of at least 96 percent of that obtained in the

laboratory specimen.
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(f) Bituminous m@terials or mixtures shall not be produced or placed
when the weather is rainy or foggy, when the base course is frozen or shows any
evidence of excess moisture or when the air temperature is less than 40 degrees
Fahrenheit in the shade away from artificial heat.

(g) Finished surfaces shall be uniform in texture and appearance and free
from cracks and creases.

2D.5.6 Protection of pavement. After final rolling no vehicular traffic
of any kind shall be permitted on the pavement until it has cooled and hardened
and in no case in less than six hours.

2D.6 quality Control. Provisions of the Section entitled "Contractor Quality
Control" shall apply.

2D.6.1 Tests: All tests to determine conformance with the specified require-
ments shall be. performed by the Contractor’s quality control organization. The
following minimum number of tests shall be performed to insure compliance with the
requirements for thickness compaction and job-mix:

(a) Thickness of asphalt concrete surface course One test for each 500
square yards or fraction thereof.

(b) Density of asphalt concrete surface course one field test for each
I000 square yards or fraction thereof.

(c) Asphalt concrete job-mix one test for each 400 tons or fraction thereof
to determine gradation and bitumen content.

2D.6.2 Materials tests and test reports. The testing requirements incorporated
in referenced documents for materials will be waived provided certified copies of
reports of tests from approved laboratories performed on previously manufactured
materials are submitted and approved. Test reports shall be accompanied by notarized
certificates from the manufacturer certifying that the previously tested material is
of the same type quality and manufacture as that furnished for the project.

---o0o---
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SECTION 2E. TRACKWORK

2E.I licable publications. The followino publications of the

issues listed below, but referred to elsewhere by basic desiqnatlon only,
form a part of this specification to the extent indicated by the references
thereto (where a number is suffixed to the specification numer, it denotes
the effective amendment to the specifications):

(a) Federal and ’,ilitary Specifications.

MM-T-371d Tie, railroad, wood ((:ross and switch)
TT-W-OO571h(1) Wood preservation: TreaTina practices.
MIL-R-3518B Rails, tee, railway.
MIL-J-12368B(1) Joint bar, rail.
MiI-T-12270A(1) Tie Dlaes, railway

(b) Non Government S_pecificafions and Standards.

American Railway Enoineerine Association (AREA)

Trackwork Plans and specifications
Manual of Recommended Practice

2E.2 General Requirements. [he work under this secli.on includes

provision of the trackwork indicated and connection to eistine trackwork,

complete and ready to receive traffic. New rails, rail clips, rail slops,

expansion jloints, ties, ballass, joint bars, ti: plates, bolfs and nuts,
sprinn washers, spikes, turnouts including switch::s, froqs, ouard rails,
compromise joints, plaes, braces, clamps, filler rat Is, fasteninns, switcn

stands and rods, bumping pos?s, and other work nd maferial:. shall be

provide as specified or required To complete the installtion in

accordance with current AREA standards. All materials shall be new and

unused, except where existinq material is specifically indica*ed or specified

to be reused.

Track materiel. Track materials shall conform To the following:

2E.3.1 Ties. Ties slatl conform to the requiremen+s of specification
’4[.’1-T--3)1 for Type-s--I" and II. "[yoe I, cross ies, shall be form A, feet
6 inches ionq, 7 inches thick and 9 inches wide. vpe l, switch ties,

shall be form A, 7 inche, #hick and 9 inches wide, thd of thr lenqths shown

and as necessary. Except where otherwise required, switch ties shall be of the

lenr.lthS shown on AREA plan No. 912-58. Pine ties shrill not be used. All ties

shall be pressure treat;.q with coal far creosole in nccordance with

specification TT--571. Retention of creosote per cu0ic foot shall be r,rt

less than 8 pounds. All amply spik# or bolt holes shall be filled by

drivinq creosoted wooden pluqs into the holes. (;ross ties removed from

existing track snail be the property of the novernment and shall be storn.d

on the reservation where dir,c[ed by the Officer in Charqe.
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2E.3.2 Rall. Rail shall be new carbon steel conforming to AREA
specifications open=hearth steel rails and speclflcatlon MIL-R-3518.
Rail shall be 90-pound ARA-A, 33 feet or 39 feet long. Rail shall be drilled
for four hole splice bars. Closure pieces shall not be less than 12 feet In
length.

2E.3.3 Turnouts. A complete turnout shall consist of track material
and switch ties in accordance with AREA trackwork plan 8-62, sheets and 2.
The turnout shall be for use with standard rail sectlon 90 pound ARA-A 115
pound AREA with four hole joint drllllng. Switch operating material Is not
Included. Frogs and guard rail required In the complete turnout or
separately shall be open hearth steel and shall be in accordance with
AREA trackwork plan no. 323-55 for bolted, rigid frogs, and plan no. 504-55
for tee rail guard rails.

2E.3.4 Joint bars. Joint bars shall be head bearing, long toe, for
90 pound rail and shall be in accordance wlth speclflcatlon MIL-J-12368.
They shall be of a pattern suitable for the Intended use and approved by
the Officer in Charge.

2E.3.5 Track bolts. Track bolts shall be manufactured of quenched
carbon steel or alloy steel and shall conform In all respects to the
requirements of the applicable AREA Specifications. The nut and bolt assembly
shall include a lock nut of the spring washer type.

2E.3.6 Track sp,!es. Track spikes shall be manufactured of soft
steel and shall conform in all respects to the requirements of the applicable
AREA specifications. They shall have minimum dimensions of 9/16 Inch under
the head.

2E.3.7 Tie plates. Tie plates shall conform to all respects to the
requirements of the applicable AREA specificatlons and to speciflcatlon
MIL-T-12270. Plates shall be 7-1/2 inches by I0 inches for 90 pound rail.

2E.3.8 Compromise joints. Compromise joints conforming to applicable
AREA specifications shall be furnished and Installed for changes in rail
size.

2E..9 Stone ballast. Ballast shall be clean, hard, broken granite
or limestone, graded uniformly from 3/4 inch to 2-1/2 Inches In size. Ballast
shall conform to the requirements of applicable AREA specification for
specific gravity, toughness, wear, and soundness.

2E.3.10 Switch stand shall be provided and shall be the low model,
adjustable type, complete with target, self Iocklng connecting rod, reversible
target tip, double arm crank, throwing lever, latch and Interchangeable parts.
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2E.4 Track constructlon.

2E.4.1 Road bed. The road bed shall be prepared well in advanceof
track laying; and surface, grade anddrainage shal:lbe approved by the
Officer in Charge prior to any distribution over the finished road bed.
The Contractor shall use equipment which will not form ruts or water
pockets. All such depressions shall be filled and compacted prior to
track laying.

2E.4.2 Unloading material. In unloadlng material, tles shall be so
handled as to avoid spllttlng or brulsing. The use of picks in the handllng
and placing of ties will not be permitted. Rails shall be unloaded from
cars by cranes, or by sliding them down a skldway composed of two rails,
guldlng them by means of a rope at each end of each end rail to prevent
damage.

2E.4.3 Ties: Ties shall be spaced 18 to 33 foot rail length
and 21 to 39 foot rail length. Ties shall be laid normal to the centerllne
of the track with the wide heartwood face down. When it Is impossible to
determine the position of the heartwood, they shall be laid with the widest
surface down. The best ties shall be used at the rail joints, spaced as
near 18 inches on center as posslbel consistent with the type of joints
bars used. Ties should be moved only with tongs to minimize any damage
incident to handling. Moving and placlng ties with picks, spike mauls
sledges, or shovels will not be permitted. The ends of ties on one side
of the track shall be parallel to the rail in such position that the center
of the tie will be on the approximate centerline of the track. The ends
shall be lined on the inside of curves and continued on this side until reaching
a curve in the opposite direction. The top surface of ties shall provlde
full bearing for the rail or tie plate. Adzing shall be restricted to that
necessary to provide a sound and true bearing.

2E.4.4 Rail. The base of therell and the surface of the tie or
tle plate shall be cleaned of all fbret.n material prior to laying. Rail
shall be laid without bumping or striking, to the standard 4 foot, 8-1/2
inch gauge. The gauge shall be set normal to the rails, care being taken that
the lug of the gauge does not come into contact with the shoulder of the
joint fastening. Track shall be gauged as spikes are driven home at joints,
centers, and quarters. The joints shall not vary more than 2 feet from the
center of the Joints in opposite tall or tangents, or more than 4 feet on
curves over 6 degrees. Rails of less than standard length shall be used
to properly space the joints or curves. NO joints shall be less than 3 feet
fromswitch points. Proper allowance for expanslon shall be provided at rall
joints by Installing rail expansion shlms of wood or metal. Shims shall conform
to the section of the rail bleng used and shall be of the thickness shown
in the following table:

Temperature of rail
Degrees F. for 33 foot rail

0-25 3/16
26-50 I/8
51-75 I/8
76-100 1/16
over I00 0
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When necessary to cut rail, thecut shall be made only with a rail Saw or
track chlsel. When new holes are necessary they shall be drilled. Holes
punched, slotted, or cut with a torch will not be accepted.

2E.4.5 Tie plates. Tle plates shall be placed so that the rail will
have full bearing on the plate and the plate will have full bearing on the
tie. Tie plates shall be set at right angles to the rail with the shoulder
set firmly against the base of the rail.

2E.4.6 Joint bars. Jolnt bars shall be cleaned of all foreign
material, well oiled, and properly Installed with the full number and correct
size of bolts, nuts and spring washers. Bolts shall be placed wlth nuts
alternately on Inside and outside of rail and shall be drawn tight before
spiking After the track has been put into servlce and the before acceptance
of the work, all bolts shall be checked and tightened. Rails of different
section shall be connected by properly fitted compromise joints.

2E.4.7 Splkin. Rail shall be fully spiked promptly after laying.
Spikes shall be set vertically and driven with faces In contact with the
base of rail to full bearing on the rail base. On angents, 4 spikes shall
be used on each tie; and on curves, 6 spikes: on the outside and 2 on
the Inside of each rail. Splkes shall be staggered so that the outside spikes
In each tie will be near the same edge of that tle, and the Inside spikes
near the opposite edge wlth the position of splkes the same on all.tles.

2E.4.8 Turnout. Turnout shall be furnished and Installed as shown.
They shall be laid out, fl.tted, and secured In accordance wlth AREA Standards
and requirements of applicable AREA speclflcations.

2E.4.9 Ballast dlstributlon. Ballast may be dlstrlbuted either
from automotive quipment or railroad cars. Care shall be taken when
distributing ballast from automotive equipment, to avoid ruts that will form
water pockets which will prevent proper roadway drainage. Ballast distrlbuted
from railroad cars may be unloaded and spread by havlng one. or more hoppers
open and allowing the proper quantity of material to flo as the car is
moving slowly ahead. The unloaded material may be leveled by a spreader,
or by means of a tie or timber across the track In front of the car wheels
just behind the open hopper.

2E.4.10 Preliminary su.Efacln9. The prelimlnay aligning and surfaclng
gangs shall follow the unloading as closely as the regularity of the ballast
supply will perml#. After the track has been aligned, it shall be brought
to grade and surface in Ilfts as requlred to use up the ballast distributed
by the preceding dumping operation, but not exceeding 6 Inches. After each
lift, the ballast shall be tamped sufficiently to prevent damage to falls
by the operating equipment In use. When Jacks are used, they sh&ll be placed
on the ou#side of the tall, close enough together, wlth one Jack In the crlb
ahead of the Join% to prevent undue bending or strain of tall and Join#.
Both rails shall be railed uniformly except where supereleva#lon rs required,
in whlch case the outer tall shall be raised to the elevation Indlca#ed on the
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drawings. All ties pulled loose shall be spiked securely In their proper
position with full bearing on the tle plate or tie. The ballast shall be
thoroughly tamped under each tie with pick, shovel, tamping bar, or
tamping machine, from each end of both sides of the tie to a polnt 15 inches
inside each rail. The remaining center portion shall be carefully filled and
shovel tamped. The ballast shall be thoroughly tamped under switch ties
throughout their length.

2E.4.11 Final surfacing. After preliminary surfacing has been completed,
and preferably after several days under traffic, grade and llne stakes shall
be checked, and the track shall be checked, and the track shall be carefully
aliqned. All sections of track found not holdlng up to proper surface shall be
jacked up to the exact locatlon of the grade stakes, and the ballast shall
be dressed to the section shown on the drawings, and the shoulders brought
to line and surface. Covering ballast with sand or other fine grained material
will not be permitted.

2E.4.12 post shall be constructed of structural steel
shapes and plates as indlcated on the drawings. Bumping posts shall be
designed to carry impact from the coupler to track and earth. Post shall
weigh a minimum of 800 pounds.

2E.4.13 Tlmber construction in paved areas shall be constructed
as indicated. Bituminous pavement when requlred shall conform to
applicable portlons of speciflcations. The timber may be hardwood or
Southern Pine. Southern Pine shall conform to Federal Specifications
MM-L-O0751. The tlmber shall be creosote treated in accordance with
requirements of Federal Speclfication TT-W-O0571.

2E.5 Quality Control. Provisions of the Section entitled "Contractor
Quality Control" shall apply.

2E.5.1 Materials tests and test reports. The testing requirements inco
porated in referenced documents for materials will be waived, provided certified
copies of reports of tests from approved laboratories performed on previously
manufactured materials are submitted and approved. Test reports shall be accom-
panied by notarized certificates from the manufacturer certifying that the previo
tested material is of the same type, quality, and manufacture as that furnished
for the project.

---o0o---
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SECTION 2F FENCING (SECURITY}

2F.I General requirements. The wrk Includes the provision
of new fencing, complet with all appurtenances required to complete the
instal.lation, including gates, Integral gate locks, stretcher bars, clips,
footings posts, rails, fencing and other accessories. Chain link
fencing and accessories shall conform to the appllcable requirements of
speclficatlon 62Y, except as otherwise specified herein.

2F.2 Applicable publications. The following publications of the
Issues listed below, but referred to elsewhere by basic designation only,
form a part of this speclficatlon to the extent Indicated by the
references thereto (where a number is suffixed to the specification number,
it denotes the effective amendment to the specifications):

(a) Bureau of Yards and Docks/NAVFAC Speclficatlons.

13Yh Concrete construction, including addendum No. I.
62Y Chain Ilnk fencing.

(b)

FF-P-IOIc(2)
RR-F-OOIgle

Federal and Military Specifications.

Padlocks.
Fencing, wire and post, metal (and gates, chain Ilnk

fabric, and accessories}.

2F.3 Materials. As far as practical, accessories for fencing shall
be of the same material as the fabric; unless specified otherwise.

2F.3.1 Chain link fabric shall be Class I, Class 3, or Class 5,
0.192 inch wire diameter, 2 inch wire mesh in accordance with specification
RR-F-O0191. Zinc coated fabric shall have 1.2 ounces of zinc per square foot
of uncoated wire surface. Aluminum coated fabric shall have 0.40 ounces of
aluminum alloy per square foot of uncoated wire surface. Fabric shall have
both selvage edges twisted and barbed. Height of /he fence fabric shall be
72 inches.

2F.3.2 Fence posts, barbed wire, and accessories shall conform to
specification RR-F-O0191. All posts, rails and bracing shall be round
or :’H" or "1" or square sections of equal or greater strength. Material
used shall be of the same shape. Top rails shall be provided with all fencing.

(a) Gates shall be of the swing type. Swing type shall be erected
to operate from closed to open through an arc of 180 degrees. Latches for
slngle gates shall be elther a forked type or a plunger bar type. Latches
for double gates shall be either a comblnatlon or forked type latch with center
drop rod or a plunger bar type of full gate height arranged to engage the gate
stop or a posltlve locking gravity device. Stops shall be anchored in concrete
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footings. Gate frame ends shall have extension members or shall be extended
above the frame sufflclently to accommodate barbed wire.

(b) Padlocks. Gates shall be equipped with padlocks, all keyed
alike, conformlng to speciflcat|on FF-P-IOI, Type EPC, Size I-I/2 inches.

(c) Barbed wire shall be provided as 3 strands. Barbed wire exten-
sion arms, StyleI--[,, shall be provided at each post. Sufficient bolts, rivets,
or drive screws shall be used to securely anchor extension arms to posts.

(d) Post tops shall be provided for all terminal and Inter-
medlate posts. Sufflcin bolts, rlvets, or drive screws shall be used to
securely anchor post tops to posts.

2F.4 Fence construction. Installation shall be In accordance with
specification 62Y, as mdifled herein. Concrete for footings shall be Class
D-I.O in accordance with specification 13Y. Pull posts shall be provided at
200 foot Intervals in stralght runs of fencing exceeding 200 feet. Fabric
shall be fastened to top rails at 15 Inch maximum Intervals with tle wires
or wire cllps. Fabric shall be fastened to reinforcing wires at 15 inch maximum
Intervals with hog rings.

2F.5 Quality Control. Provisions of Section entitled "Contractor
Quality Control" shall apply.

2F.5.1 Materials i tests and test reports. The testing requirements incorpor-
ated in referenced documents for materials will be waived provided certified
copies of reports of tests from approved laboratories performed on previously
manufactured materials are submitted and approved. Test reports shall be
accompanied by notarized certificates from the manufacturer certifying that the
previously tested material is of the same type quality .and manufacturer as that
furnished for this project.

2F.6 Security. Construction and maintenance of new security fenclng
and removal of exlstlng security/ fencing and related work shall be
provided and scheduled to provide continuous security for the uslng
activity and shall be fully coordinated with the cognizant SecuriTy Officer.

---o0o---

05-70-0939 52
Section 2F



SECTION 2G ESTABLISHING VEGETATION

2G.I General. requirements. The work Includes seedbed preparation
liming, fertilizing, seeding and mulching of all areas indicated to be
vegetated. The work also includes those areas Inside or outside the
limits of construction that are disturbed by the contractor’s operations.

2G.2 Materla Is.

2G.2.1 Lime shall be dolomitlc agricultural ground limestone
containing not less than I0 percent magnesium oxide.

2G.2.2 Fertllizer shall be the standard commercial product of I0-I0-I0
analysis. All fertlllzer shall be delivered in bags bearing the
manufacturer’s name, the chemical analysis of the product, and its
weight. If not used Immediately after delivery, fertilizer shall be
stored in a manner that will not allow it to harden or destroy its
effectiveness.

2G.2.3 Seed shall be certified seed or equivalent based on North
Carolina Seed Improvement Association requlrements for certlficatlon. If the
seed is not grown In the state where it is to be used, it shall meet the
certification requirements of the Seed Improvement Association for the State
in which it Is grown. All seed shall be furnished in sealed standard
containers unless exception Is granted the Officer in Charge. Seed which
has become wet, Idy, or otherwise damaged prior to seeding, will not be
acceptable.

2G.2.4 Mulch shall be any of the materials noted below:

(a) Grain straw or dry hay. Mulch material which contains
an excessive quantity of matured seed of noxious week or other species which
would hinder the establishmentof desirable vegetation will not be acceptable.
Any mulch material which is fresh or excessively brittle or which is in an
advanced stage of decomposition as to smother or retard growth
of grass will not be acceptable.

(I) Asphaltic adhesive. Asphaltic material to anchor straw
mulch shall be thin enough to be blown from spray equipment. It shall’
be SS-I emulsion or RS liquid asphalt or 2.

(b) Wood cellulose fiber mulch. Wood cellulose fiber mulch for
use with the hydraulic application of 9rass seed and fertilizer shall
consist of specially prepared wood cellulose fiber. It shall be processed
in such a manner that it will contain no growth or germination inhibiting
factors and shall be .dyed an appropriate color to facilitate metering of
materials. It shall be manufactured in such a manner thatter addition
and agitatlon in slurry tanks with fertilizers, grass seeds, water, and
any other approved additives, the fibers in the material ill become unlformly
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suspended ,o form a homogeneous slurry; ,ha, when hydraulically sprayedon ,he ground, ,he material will form a blotterllke ground cover
impregna,ed uniformly wl,h grass seed; whlch after applica, ion, will allow
the absorp, lon of mols,ure and allow rainfall or mechanical waterlng ,o
percolate ,o ,he underlying soil. Suppliers shall be prepared ,o cer, ify,ha, labora,ory and field testing of ,heir produc, has been accomplished and,ha, I, mee,s all of ,he foregoing requlremen,s based upon such ,es, ing.Weigh, speciflca, ions of-,hls ma,erlal from suppliers, and for all appllca, ionsshall refer only ,o air dry weigh, of ,he fiber material. Absolu,e air dryweigh, is based on ,he normal weigh, s,andard of ,he Technical Assocla,ion of,he Pulp and Paper Indus,ry for wood cellulose andIs considered equivalen,,o I0 percen, mols,ure. Each package of ,he cellulose fiber shall be
marked by ,he manufacturer to show ,he air dry welght con,en,.

2G.2.5 Topsoil to be provlded by the Contractor shall be from
approved sources. The topsoil shall be natural, friable sandy loam or flne
sandy loam, possessing the characteristics of producing heavy growths of
agricultural crops and shall beobained from naturally well-drained
areas. The topsoil shall be reasonably free from subsoil, clay lumps,
brush, stumps, objectionable weeds, other litter, and any other material or
substance which mlght be harmful to plant growth or a hlndrance to grading
planting, or maintenance operations. The topsoils proposed for use shall be
Inspected and approved by the Officer in Charge at its natural location prlorto its being moved to the construction site. At the time of inspection, the
Officer in Charge may required representative soil samples to be taken from
several locations of the areas under consideration and tested physical properties,pH, available phosphate and potash and organic matter. If such tests are
required, they shall be at the Contractor’s expense.

2G.3 Special seeding and mulching equ.ipment.

2G.3.1 Seeder. Equipment to be used for applying a seed-fertlllzer
mix over prepared slopes shall be a hydraulic seeder designed to pump a
water seed fertlllzer mixture over areas to be seeded at the specified
rates. A power drlven agitator keeps the mixture uniform durlng the seedlng
cycle.

2G.3.2 Mulch spreader. Equipment to be used for spreading mulch
shall be equlpment designed to apply an asphalt adhesive to the straw mulch
material at the end of a movable boom, then with a high velocity air stream,
blow the asphalt sprayed straw over the graded areas to form a uniform
porous, stable blanket, tied In place by the asphalt adhesive.

2G.3.3 Wood cellulose flber mulch spreader. Hydraullc equlpment
used for the application of ferilier, seed, and slurry or prepared wood
pulp shall have a built in agitation system with an operating capacity
sufficient to agitate, suspend, and homogeneously mix a slurry containing
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up to 40 pounds of fiber plus a combined total of 70 pounds of fertilizer solids for

each I00 gallons of water. The slurry distribution lines shall be large enough to

prevent stoppage. The discharge line shall be equipped with a set of hydraulic spray
nozzles which will provide even distribution of the slurry on the various slopes to

be seeded. The slrry tank shall have a minimum capacity of I000 gallons and shall

be mounted on a traveling unit which may be either self propelled or drawn with a

separate unit which will place the slurry tank and spray nozzles within sufficient

proximity to the areas to be seeded so as to provide uniform distribution without

waste. The Officer in Charge may authorize equipment with smaller tank ca[acity

provided that the equipment has the necessary agitation system and sufficient puml?

capacity to spray the slurry in a uniform coat.

2G.4 Quality Control. Provisions of the section entitled "Contractor Quality

Control" shall apply.

2G.4.1 Seed. The Officer in Charge shall be furnished with duplicate signed
copies of a s-ement from the vendor, certifying that each container of seed is lhlly
labeled in accordance with the Seed Improvement Association requirements for certifi-
cation. This certification shall apear on, or with, all coies of invoices for the
seed. Each lot of seed will be sub3ect to sampling and testlng at the discretion
of the Officer in Charge. Samplin and testing shall be in accordance with the latest

regulation under the Federal .Seed ct.
2G.4.2 Fertilizer and lime. The Officer in Charge shall be furnished with du-

licate copies of invoices for all fertilizer and lime used on the proect. Invoices

for fertilizer shall show the analysis and the quantity furnished. Invoices for lime

shall show the percentage of magnesium oxide and quantity furnished. Upon completion
of the proect, a final check of the total quantities of fertilizer and lime used will

be made against the total area seeded and if the rates of application have not been

met, the Officer in Charge may require the distribution of additional quantities
these materials to make up the application specified.

2G.4.3 -Mulch. At least 5 days prior to the initiation of the seeding work, the

Contractor shall furnish representative samples of the materials proposed to be used

for approval.

2G.4.4 Asphalt adhesives. The Contractor shall demonstrate before starting the

work that the application of asphalt will be made at the specified rates and that

method of application is satisfactory. The Contractor shall furnish copies of manu-

facturer’s specifications for asphalt adhesives.

2G.4. Quality assurance provisions.

(a) Materials; tests and test reports. The testing requirements incorporated
in referenced-documents for materials will be waived, provided certified copies of
reports .of tests from approved laboratories performed on previously manufachured
materials are submitted and approved. Test reports shall be accompanied by notarized
certificates from the manufacturer certifying that the reviously tested material is

of the same type quality, and manufacture as that furnlshed for the proect.

2G.S Seedbed preparation. Equipment necessary for the proper preparation of

the seedbed and for handling and placing of all required materials shall be on hand,

in good condition and shall be approved before the work is started. The Officer

in Charge may require the Contractor to demonstrate that the equipment will apply
the various materials at the specified rates.
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2G.5.1 Clearlng. Prior to or during grading and tillage operatlons,
the ground surface shall be cleared of stumps, stones, roots, cable, wlre,
grade stakes, and other materials that might hinder proper grading, tlllage,
seeding, or subsequent maintenance operations.

2G.5.2 Gradings. Grades on the area to be treated shall be malntalned
In a true and even condition. Maintenance shall include any necessary
repairs to prevlously graded areas.

2G.5.3 Tilla. All graded areas shall be thoroughly tllled to a
depth of at least 4 inches by plowing, dlsklng, harrowlng, or other
approved methods until the condition of the soil is acceptable. On sites
where soil condltlons are such that high clay content and excessive
compaction cause difficulty in geting clods and lumps effectively pulverized,
the Contractor shall use the rotary tillage machinery, until the mlxing of
the soil is acceptable to the Offlcer In Charge and no clods or
clumps remain larger than I-I/2 inches in dlameter. A firm and compact seed-
bed is required, and after being graded, the seedbed shall be lightly
compacted with a land roller, such as a cultlpacker, before and after seedlng.
All tillage operations sall be as near on the contour as is practical but in
no instance up and down the slope.

2G.5.4 Opsoiling. The topsoil shall be uniformly distributed on
the designated areas and evenly spread to an average thickness of 4 inches,
with a minimum thickness of 3 inches. Prior to placlng the topsoll,.the
subgrade, wherever excessively compacted by trafflc or other causes, shall
be loosened by dlskln or by scarlfylng to a depth of at least 2 Inches,
to permit bonding to the subgrade. The spreading shall be perford In such
a manner that planting can proceed wlth little additional soil preparation
or tillage. Any irregularltles in the surface resultlng from topsolllng
or other operations shall be corrected in order to prevent the formatlon
of depressions where water wlll stand. Topsoil shall not be placed when

the subgrade Is frozen, excessively wet, extrenly dry, or In a condltlon
otherwise detrimental to the proposed planting or to proper gradlng.

2G,6 Liming. Limestone shall be unlformly applied at the rate of

4000 pounds per acre (93 pounds per I000 square feet) to all areas to be

vegetated. Limestone may. be applied to the area prior to the preparation
of the seedbed, but in all cases, It shall be applied before seeding
andoroughly incorporated Into the entire depth of the prepared seedbed.
The Incorporation of the lime may form a part of the tillage operatlon
speclfied above.

2G.7 Fertlllzing. The fertlllzer shall be unlformly applied at the

rate of 1200 pounds per acre (27 pounds per I000 square feet) to all areas
to be vegetated. The fertilizershall be Incorporated Into the upper three

or four Inches of prepared seedbed. This can be done just prlor’to the

last tillage operatlon or just prior to seedlng,.but In no case, wlll It
be applled more than 3 days before seedlng or before the lime Is applled.
Dlstributlon by means of an approved seed drlll equlpped to so seed and

distribute fertlllzer at the same tlme will.be acceptable. When hydroseedlng
equipment Is used for planting operation, fertlllzer shall be applled
simultaneously wlth seed using the above rate of appllcatlon.
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2G.8 Seedine. The Contractor shall make use of special hydroseeding
equipment or approd mechanical power drawn seeders. When conditions are

such, by reason of draunht, hinh winds, excessive moisture, or other

factors that satisfactory results are not likely to be obtained, the work

shall be stopped by the Officer in Charne and resumed only when directed.

If inspection durinn seedin operation, or after there is a show of green,
indicates that strips wider than the space between the rows planted have

been left, or other areas skipped, the Officer in Charge may require the

Contractor to sow additional seed on these areas. Seed shall be sown
between 15 March and May or between September and 15 October.
Sprinq seeding shall be at the rate of I?0 pounds per acre of the

followinq seed mixture:

Variety Pounds

Ky 31Fescue
Common Bermuda ;ulled)

I00
20

Fall seedinq shall be at the rate of 120 pounds per acre of the followinq

seed mixture:

Variet__y_ Pounds

Ky 31Fescue
Common Bermuda (unhulled)

I00
2O

Note: The variety of seeds indicated shall be sown only during the

optimum periods specified.

2G.8.1 Broadcast seedln0. Seed shall be sown with an approved

hydroseeder in combination with fertilizer, or in combination with wood

cellulose fiber mulch and fertilizer. Rate of seeding shall be the same as

that specified in the table under drill seedino. The seed shall be uniformly

distributed over the desinnated areas. In areas too confined for the

operation of machinery, hand operated equipment, such as the "Cyclone’
seeder, shall be employed. The seed shall be uniformly distributed over

the designated areas. Half the seed shall be sown with the sower moving

in one direction, and the remainder shall be sown with the sower moving

at right angles to the first sowing. IN confined areas, the seed shall
be covered to the depths specified In the table for drill seedino by means

of rakes or other approved hand tools. Broadcast seedlne shall not be done

durin0 windy weather.

2G.8.2 Mechanical power drawn seeder. Seedinq shall be accomplished

with a combination grass planter and land packer or pulverizer. The seed

shall be planted no deeper than 1/4 inch. The seeding operation should be as

near on the contour as is practical, but never up and down the slope. After

seeding, the seeded area shall be compacted with a land roller, such as a

cultipacker. (It will be permissible to sow the seed and cultipack the soil

all in one operation if the proper equipment is used.)
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2G.9 Mulching. The surface of all seeded areas shall be protected
by the application of any of the before mentioned mulch material unless
otherwise specified.

2G.9.1 Straw or hay, shall be applied evenly over the seeded area
in such a manner that thickness of the mulch is approximately uniform through
out the treated area and sunlight is not cmpletely excluded from penetration
to the ground surface. The straw mulch shall be applied at the.rate of one
and one half tons per acre.

2G.9.2 Wood cellulose fiber mulch. The application of the wcod
cellulose fiber mulchshall be with the hydroseeder and shall be accomplished
immediately after completion of the final tillage operation. The wood
cellulose fiber mulch shall be applied at the rate of 1,000 pounds per acre In
combination with water, fertilizer and seed and shall be sprayed over the
soil in a uniform coat.

2G. IO Anchoring mulch. Straw or hay mulch shall be anchored in
placed as follows:

(a) By uniformly spraying the straw with the hereinbefore specified
9phalt material at the rate of 0.I0 gallons per square yard.

@G. II Protection. The area shall be protected against foot and

vehicular traffic by erecting adequate barricades immediately after seeding
is completed, and by placing warning signs of a type approved by the Officer
in Charge.

2G.12 Establishment. The Contractor shall be responsible for the
proper care of the seeded area durlng the period when the vegetatlon Is being
established. In the event of an erosive rain before an adequate stand of
vegetation Is established, the Officer In Charge wlll require that damaged
areas be repaired, limed, fertlllzed, seeded, and mulched wholly at
the Contractor’s expense. This perlod shall extend for 30 days after the
completion of the mulching.

2G. 13 Pgstponennt of seeding+/- If upon substantial completion of the
finish gradlng, the seedlng or landscaplnq cannot be completed durlng the

specified periods, then the seeding and landscaplng shall be accomplished
during, the next seedlng period specified. Only an amount considered
sufficient by the Officer In Charge to cover payment for this work will be

withheld from the progress payments. The beneficial occupancy of the

facility shall not be delayed by the postponement of the seeding and land-
scaping.

---o0o---
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SECTION 2H TREATED TIMBER PILING

2H.I Applicable publications. The following publicatlons of the

issues listed, below, but referred to elsewhere by basic designation only,

form a p’art of this speclficatlon to the extent indicated by the references

thereto (where a number Is suffixed to the specification number, it denotes

the effective amendement to the specification):

(a) Federal and Military .Specifications.

MM-P-371b Pile, wood.

(b) Non Cvernment Specifications and Standards

America Wood Preservers Association (AWPA)

Book of Standards

American Society for Testing and Materials (ASTM)

DII43-61T Load settlement relationship for individual piles under

vertical axial load

2H.2 General requirements. Piles shall be Class A or B, yellow

pine or Douglas fir, Type II treated in accordance with specification
MM-P-371. They shall be given a preservative treatment with coal tar

creosote by the pressure process. The retention of creosote per cubic

foot of wood shall be not less than 12 pounds for yellow pine and I0

pounds for Douglas fi.r. The creosote and the preservative treatment shall be

in accordance with the current edition of the AWPA "Book of Standards".

Where the cut off elevation for piles is below existing grade, and

excavation for foundation or other construction is required at the location

of the piles, the excavation shall be made before the piles are driven.

2H.3 In_L_pection. The Contractor shall notify the Officer in Charge

at least two weeks prior to beainning the treatment, stating the place

where creosoting will be done. The Government inspector shall have

access to all parts of the plant and every facility shall be allowed him for

the inspection of the creosoting.

2H.4 Precautions in handlino and drivinq creosoted piles. Care

shall be taken In handling and in drivinq to prevent damage to the

shell of creosoted wood and every effort shall be made to prevent damage to

piles, particularly in portions which will be exposed to attack by wood

destroying insects or decay. Piles will be inspected in the leads and,

where the protective shell of creosoted wood is impaired between

cut off and a point which will be not less than I0 feet below ground surface,

the piles shall be repaired by approved methods, unless the pile is damaged

to such an extent that it is rejected. In general, all holes in the portion

of the pile subject to exposure shall be pluqqed neatly and tightly with

creosoted wood. Abrasions or other damage which cannot be repaired with

plugs.shall be given a surface treatment as specified hereinafter for cut

surfaces.
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2H.5 Lengths and numbers of piles, Bids shall be based on providing644 piles including tes’iles, totallln 25,716 linear feet and on the
assumed pile lengths as set forth in the Table below for standard job plies
and of length specified in paragraph entitled "Test Piles" for special test
piles measured from point to cut off elevation.

Table: Pile lengths
(includes test piles)

Treatment Plant

Raw Water Llne

8 piles at 24 feet each

80 piles at 39 feet each
108 piles at 44 feet each
18 piles at 49 feet each

Reservo r

430 plies at 39 feet each

The Officer in Charge will determine from the results of test plle
driving and loading the mlnimum depth and minimum driving reslstance requlredfor job piles. From these requlrements and from the data obtalned as a
result of the test pile drlvlng and loadlng, the Contractor shall’prepare a
schedule of the number of piles of each length to be used and their locatlon.
Thls schedule shall be approved before any piles, except test plles are
ordered. The Governmnent reserves the right to take up to 5 working days to
establlsh minimum pile depths from the time test pile records and load
test data, where specified, are In possession of the Officer in Charge.
Piles for the raw water line shall be ordered 25 feet long and driven to the
depth required to permit cut off at the elevation shown, with one ft allowed
for cut off. The excess of length ordered over the point to cut off length
listed In the schedule as finally approved shall be the responslbllity of
the Contractor. If, in drlving, it .is found that any plle Is not of a length
sufficient to give the bearing power specified, the Contractor shall follow one
of the following methods --(I), (2), (3), or (4) as may be deeted by the OICC:

(I) The pile shall be withdrawn, a section spliced onto the
lower end of thepile as specified hereinafter, the length of the lower portion
being as directed and the pile re-driven until therequlred bearing power Is
obtained and the splice Is blow permanent groundwater.

(2) An additional pile of the length directed shall be drlven
adjacent to the first pile;

(3) The first pile shall be pulled and a longer pile of the
length directed driven.

(4) A pile section of the length directed, shall be sp:llced onto
the butt as speclfled hereinafter, and driving continued.
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2H.6 Test Riles. 25 timber test piles conforming to the requirements

for permanent ’les shall- be driven at the locations indicated and to the

depths as follows:

Test pile no. Tip to cut off length (feet)

Treatment Plant (12)

Reservoir (13)
As shown on drawings
39 feet

For each test pile, a record shall be kept of the number of blows required

for each foot of penetration. The piles and pile drivinq shall conform to

the requirements specified herein and, unless directed otherwise, drivinn
shall be zontinuous untll the full lenoth of the pile has been driven to

the cut off elevation indicated. Jetting of test piles will not be permitted.

Test piles indicated or directed to be drlven in permanent locations may

be incorporated into the work if they are approved by the Officer in Charqe

after all testing has been completed. Two test piles selected by the

Officer in Charge shall be load tested. Every facility shall be provided

for the Officer in Charge to inspect and measure the deflection or settlement

of a pile under test load. Furnishine and setting up of the measurinQ

equipment and the loadinq of the test piles shall be the responsibility of the

Contractor and conductinq the test will be the responsibility of the Officer

in Charge. The loading equipment shall of sufficient capacity to apply

a maximum load of not less than forty (40) tons. Fast loading shall be in

accordance with ASTM Method of Test DI143. Tes? piles to be load tested shall

be loaded to two times the desiQn workinq capacity of the pile. The ultimate

test load shall be maintained for not less than 24 hours and then released.

The safe design capacity of a test pile as determined from the results of load

tests shall be the lesser of the two values computed according to the

following:

(I) The load at which the plastic deformation is no qreater

than 0.01 inch of deflection er ton as determined from the load settlement

curve.

(2) One half the load that causes a gross settlement of

inch provided the load settlement curve shows no sign of failure.

2H.7 Bearing power. The followinq formulae are presented only as a

guide to aid in establishing the controlline penetration her blow which,

together with the minimum depth of penetration established above will serve

to determine the required depth of penetration of each individual pile:

R= 2E
S + O. PIW

for double actinn hammers;

R= 2WH for sinqle acting hammers;

s + 0.1
in which R is the approximate allowable pile load in pounrds; E eual the
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energy in foot pOUnds per blow based on an acceptable certified statementfrom the manufacturer of the hammer; W equal the. weight of the hammer or ram inpounds; H equals the fall of the hammer or ram in feet; P is the weightof the pile in pounds and when P is less than W, P/W shall be taken as unity;and S equals the average inches of penetration per blow for the last threeblows. An allowance shall be made for reduced penetration caused by shockabsorption of pile caps and by material penetrated which will be removedafter the pile is driven. Water jets may be used In driving only whenspecifically authorized by the Officer in Charge and he may require theiruse where satisfactory penetration cannot be obtained otherwise. Wherejetting is required, the jetting equipment shall be of a type and capacityapproved by the Officer in Charge. All jetted piles shall be driven
the last three feet of the required depth or penetration and the minimumnumber of blows per foot required by the Officer in Charge for normallydriven piles must be attained. Prejetting of piles will not be permitted.

2H.8 Driving. Piles shall be driven wlth an approved diesel, air orsteam hammer. The value of E shall be not less than 8,700 and not morethan 20,000 foot pounds. Hammers for driving test piles and project pilesshall be of the same type and rated capacity. In jetting a pile, the jettingshall be discontinued before the final bearing is reached and the pile shallbe brought to final bearing with the hammer. All piles shall be spacedaccurately and shall be driven plumb. Driving of each piles shall becontinuous until minimum bearinq is attained. They shall have the headsand points squared to the driving axis. A suitable Iron ring or cap shallbe used on the head during driving. All pile heads at cut off shall beentirely sound. All injured piles shall be replaced with sound piles or shallhave the damaged parts repaired as directed; without additional cost to theGovernment.

2H.9 Pile splices may be permitted by the Officer in Charge and sha.tlconsist of steel pipe having a wall thickness of not less than I/4 inch, adiameter approximating that of the pile at the plane of splicing but aminimum of 9 inches and a lenoth of not less than 1.5 feet above and belowthe joint. Before the sleeves are driven on them, piles to be spliced shallbe trimmed sufficiently to preclude the slivers or shavinns cut by the sleevebeing heavy enough to produce objectionable shakes or splintering. Fullbearing of timber on timber shall beprovided and air pockets or cushions inthe sleeves avoided.

2H.IO Surface treatment. After piles have been driven and cut, thebutts and cut and dapped surfaces shall be given two heavy brush coats of coal-tar creosote, the first coat being allowed to penetrate before the secondis applied and then coated with a mixture of creosote and coal tar pitchmixed to a paste consistency. Creosote shall be in accordance with the
American Wood Preservers Association, "Book of Standards:’.

2H.II Payment. Each pile and test pile acceptably provided willbe paid for a"the "eppllcable contract unit price per linear foot, which
price shall Include all Items incidental to furnishing and driving the piles
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including mobilization, inspection and testing, jetting, and collars where necess-
ary, redriving uplifted piles, cuttin off of all piles at the "cut off" grade lne,
treatment of the pile head exclusive of any cappinn. Payment for Diles
driven in lengths as required up to and including bid lengths specified will
be made at the asic contract unit price bid. Payment for piles driven in
lengths as required, greater than the lenoths specified will be made at an
adjusted unit price. The adjusted unit price will be obtained by multiplvinn the
basic contract unit price bid by the applicable factor shown in the table
below. The unit price so adjusted will be the "’aDplicable contract unit
price" for the length of pile driven below cut off elevation.

Increase in leneth
Over specified job pile length

Factor

Over 0.0 ?o 5.0 feet, inclusive 1.05
Over .0 to I0.0 feet, inclusive I.I0
Over I0.0 to 15.0 feet, inclusive 1.15
Over 15.0 to 20.0 feet, inclusive 1.30
Over 20.0 to 25.0 feet, inclusive 1.50

Payment will be made for that remaining length of pile not driven to the
required minimum depth at the direction of the Officer in Charee at the
rate of 60 percent of the basic contract unit price bid, and no other payment
will be paid for such cut off. Piles required to be pulled at no fault
of the Contractor will be paid for at the "applicable contract unit price"
for furnlshinq and driving pile in its orieinal post?ion plus 50 percent
of this amount to cover the cost of pulling. Such pulled piles when
re-driven will be paid for at 50 percent of the "applicable contract unit
price" for the length driven. Payment for each complete +est loadinq of a
single pile will be made at the contract unit price per test, which price shall
include furnishing, placing, and removing testin equipment, and placing and
removing test loads. Payment for splices directed to be made will be made in
accordance with Clause 4 of Form No. 23A. The unit price provisions herein
shall not apply for the piling at the new raw water line No. 4, and the total
costs therefor shall be included in the lump sum bid for the water line.

2H.12 quality Control. Provisions of Section enlitled "Conlracto: Qua.Lity
Control" shall apply.

2H.12.1 Materials, tests and test reports. The testing requirements in-
corporated in referenced documents for materials will be waived, |rovided
certified copies of reports of tests from approved laboratories performed
on previously manufactured materials are submitted and approved. Test- reports
shall be accompanied by notarized certificates from the manufacturer certify-
ing that the previously tested material is of the same type, quality and
manufacture as that furnished for the proect.

2H.12.2 Pile records. Within one day after completion o[: the pile driv-
ing., a complete and accurate record of all piles installed shall be furnished
to the OICC. The record shall indicate the pile location, diameter, length,
the elevation of tips and butts of piles, pile hammer description, and the
number of hammer blows per foot for the final three feet of penetration.

---o0o---
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SECTION 21. PAVEMENr REMOVAL AND REPLAC’EMENT

21.1 Scope. The work includes the patchina of all existinq
pavement which is cut or otherwise damaqed by any work performed under this
contract.

21.2 A__p. licable publications, lhe following publications of the
issues listed below, Eu-t ref-e, rred to elsewhere by h4sic desiqnation only,
form a part of this specification to the extent indicated by the references
thereto (where a number is suffixed to the specification number, it denotes
the effective amendment te the specification):

(a) Bureau of Yards and Iocks/NAVFAC Specifications.

4’fg

13Yh

Portland Cement cone:rate pavemenl (except for alrplane
traffic).

Concrete construction; includinc! a(j.,qendum No. I.

(b) Non-overnment opecifications and Standards.

North Carolina State Hiqhway Commission (’!CSHC)

Standard specifications for roads and structures, dated April I, 1959
(Rev. January I. 1965)

21.3 Cneral Requirements. Where trenches, pits or other excavations
are made in existing roadways ad other areas of pvement where surface
treatment of any kind exists, such surface treatment or pavement shall be
restored to the same thickness and to match and tie into the ad,iacent and
surroundinq existine surfaces in a neat end acceptable manner.

21.4 Pavement removal shall be accomplished with a straiqht line cut
made 12 inches beyond the edee of the excavation to permit uroper replacement.
All edges of concrete to be removed not bounded by joints sall be scored
alonq the breakline, usinq a saw to a depth of I-I/2 inches, except where
depth must be adjusted for reinforcement. Where reinforcin bars or
mesh are encountered in existin concrete work they shall be cut throuqh
the center and bent back to provide work clearance. At cuts which are to
become expansion ,ioints and at locations where the broken edge of the
concrete cannot be effectively concealed in the finished work, the break
shall be ground smooth or the saw cut shall be made clear through the concrete.
Removed pavement and debris and spoil material shall be removed from the limits
of the station.

21.5 Backfillinq and tamping] of the disturbed area, prior to the
establishment of the surface treatment, shall be in layers not to exceed
six inches of loose depth, compacte,1 to 90 percent of maximum density.

21.6 Bituminous. Except as otherwise specified all work shall be in
accordance with the NCSHC Standard Specifications for Roads and Structures.
The cut edge of bituminous pavement shall be painted with arade RC-250 cut
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back asphalt or AP-3 asphalt cement to provide a good bond. Bituminous concrete
shall be in accordance with the Section of this specification entitled
"Asphalt Concrete Pavement". A crusher run stone base course six inches
thick shall be provided. Maximum aggregate size In the base course shall be
2 inches. Prime coat consisting of MC-70 Ilquid asphalt shall be applied
on the base course at the rate of 0.55 gallons per square yard.

21.7 Concrete. In restoring concrete pavement the existing
reinforcing, if in good condltion or new reinforcing to match shall be Installed.
In either case continuity of reinforcing To match shall be restored with
adequate laps on welding. Concrete pavements shall be in accordance with
specification 4Y, Class E-2. Sidewalks, curbs and curb and gutter shall
be Class E-I concrete In actordance with specification 15Y. Joint patterns
shall be maintained or replaced in the new work and at completion the
repaired surfaces of BII, pavements shall be as inconspicuous as possible,

---o0o---
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DIVISION .3. CONCRETE

SECTION 3A. CONCRETE CONSTRUCTION

3A.I A_.plicable publications. The following publications of the issueslistea below, but referred to elsewhere by basic desianation only, for a partof this specification to the extent indicated by the references thereto(where a number is suffixed to the specification number, it denotes theeffectiv amendment to the specification):

4Yg

13Yh

Bureau of Yards and Docks/NAVFAC Specificatlons.

Portland cment concrete pavement (except for airplane traffic)

Concrete construction, includinq addendum No. I.

(b) Federal Specifications.

SS-S-164(4) Sealer, hot poured type, for .ioints in concrete.

(c) Non Government specifications and standards

American Society for Testinq and .aterials (ASTM)

D1850-67 Concrete joint sealer, cold application type.

3A.2 General requirements. Materials, mixing, placing, finishing and
curing of all concrete shall be in accordance with specification 13Y, exceptas indicated or modified herein. The work includes cast in place concrete
construction.

3A.3 Class of Concrete.

3A.3.1 Contractor furnished mix desian. A concrete mix desien shall be
furnished by the Contractor for each type of concrete used in the wo#k. Slumpshall be between 2 inches and 5 inches. The concrete shall have a 28 day
compressive strength and maximum agqregate size as follows:

Table

Placement C_om__p ross Ive strenqth

Floor slabs
Exterlo slabs, slabs on grade
Columns
Walls and rade bem
Walks and curbs
Drai nage structures

400O
3000
4000
4000
30OO
3000

M.ax.,,aggregate size

/2
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Placement Compressive Strength Max. Aggregate Slzi

Manholes 3000
Pile caps, footings 3000 I-I/2
Reservoir complete 3000

3A.3.2 Air entrained concrete shall be provided for retaining walls,
walks, exterior- slabs, and all concrete exposed to the weather.

3A.4 Materials.

3A.4.1 Cemen_______t shall be type for all concrete. Cement for exposed
concrete surfaces shall be from the same mill.

3A.4.2
source.

Aggregate for exposed concrete surfaces shall be from one

3A.4.3 Joint sealing materials shall conform to ASTM Specification DI850
or speciflcation SS-S-164, exc(t that all joints exposed to weather shall
be sealed with the latter.

3A.4.4 Slots or Inserts for masonry anchors.

(a) Dovetail anchor slots shall be formed of not lighter than
24 gage zinc coated sheet steel.

(b) Inserts shall be of not lighter than 9 gage wire, zlnc-
coated, and engaged between a two piece half round wood core, and having
loops for embeddlng In concrete.

3A.4.5 Slos or Inserts for acoustical ceiling suspension shall be of
not lighter than 18 gage hot dlpped galvanized metal with self locking Inserts.

3A.4.6 Reinforcement.

(a) Reinforcing bars shall have a minimum yield strengh of
40,000 pounds per square inch.

(b) Welded wire fabric shall be 6 inch by 6 Inch mesh, 6 age and
4 inch by 4 Inch, I0 gage.

3A.47 Waterstops. shall conform to specification 13Y as modified
herein. Elastomer waterstops wl,II be permitted, and shall conform to the
followlng requirements when tested In accordance with the applicable ASTM
test method: Elastomer waterstops shall be made of natural or synthetic rubber
or polyvinyl chloride; shall be dense, homogeneous, free from porosity and
other imperfections, and Symmetrical in shape. Materlals shall be
resistant to chemical ectlon with portland cement; acids’and alkalles; and
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not be affected by fungi. They shall show no effect when immersed for I0
days at room Temperature in I0 percent solutions of sulphuric acid, hydro-
chloric acid, and sodium chloride; and a saturated lime solution. Resistance
to fungi shall be demonstrated by a suitable test. Material shall not be
adversely affected when sub.iected to tests for low temperature brittleness
(-35 degrees Fahrenheit) and water absorption (maximum 5 percent by weight).

3A.5 Construction.

3A.5.1 Pits and trenches shall have the bottom slabs and walls keyed
and bonded together properly and in an approved manner. Where practicable, the
bottom slabs and walls shall be placed integrally. Slab forming covers for
pits and trenches shall have openings formed to suit the installation of
equipment and apparatus.

3A.5.2 Setting miscellaneous material. Anchors and bolts; including
but not limited to those for machine and equipment bases; frames or edgings;
hangers and inserts; door bucks, pie supports, pipe sleeves; pipes passing
through walls; metal ties, conduits, drains, and all other materials in
connection with concrete construction; shall where practicable, be placed
and secured in position when the concrete is placed. Anchor bolts for machines
shall be set to templates, shall be plumbed carefully and checked for
location and elevailon with an instrument, and shall be held in position
rigidly to prevent displacement while the concrete is beinq Placed.

3A.5.3 Future bondinq. ExDosed reinforcinq bars left for future
extension shall intermediate qrade steel; the exposed bar shall be
coated with heavy grease and wrapped spirally with reinforced waterproof kraft
paper, secured with wire ties, and coated with asphalt.

]A. 5.4 ..!9_t_s_ .o_r__! n__s_.._s_ .f_o_r_..m_a_.s_o..nry anchors.

(a) Dovetail anchor slots shall be provided in cnncrete fced
with, or abutted, by masonry. Slots shall be set vertical, continuous for
their full heiqht and shall have a filler which will prevent entry of concrete
and be readily removable after the forms are stripped. One slot shall he
provided for each faced or abutted surface less than 18 inChe% wide, and at
least two slots shall be prov|ded for eac:n faced surface 18 inche or more in
width, but the spacina of thP slots snail not exceed ?4 inche except as
otherwise indicated.

(b) Inserts may be Drovlned in lieu of The dovetail anchor slots.
The wood core shall be nailed to the forms at the time The concrete is placed
and removed when the forms are stripped, exposinq wire to which brick ties
or anchors will be fastened.

3A.5.5 Slots on inserts for acoustical cei linc! .shall be locted
so not to impair the structural capacity of the member To which iT is attached.
Continuous slots may be used provided he slot is ’.q:al in stronclth to the
displaced concrete area. Spacinq of slots and inserts shall not exceed 48"
except as otherwise indicated.

3A.5.6 [pl?_##.E_ shall be in accordance with specification
4Y, as modified herein: thicknesses sh.ll be as indir.3ted.
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3A.5.7 Concrete sidewalks shall be not less than 3-5/8 Inches In
thickness or as Indicated. Concrete sidewalks shallhave contraction Joints
every 5 linear feet, cut to a depth of 3/4 Inch with aJolntlng tool.
contraction-Joints shall be cut after the surface has been finished. Transverse
expansion Joints shall be Installed at all returns, drlveways, and opposite
expansion Jolnts in curbs. Where curbs are not adjacent, transverse expansion
Joints shall be Installed at Intervals of approximetely 50 feet. Expansion
Joints shall be made with preformed Joint material. Sidewalks shall receive
a broomed finish. Edges of the sidewalks and Joints shall be edged wlth a tool
having a radius not greater than I/8 inch. Sidewalks adjacent to curbs shall
have a slope of 1/4 inch per foot towards the curb. Sidewalks not adjacent to
curbs shall have a transverse slope of 1/4 inch per foot. The surface of the
concrete shall show no variation in cross section in excess of I/4 inch In
5 feet.

3A.5.8 Reinforcement steel shall be provided. Any placement or movement
atr pJacemen other than indicated or speclfled shall be subject to approvalof the esigner.

3A.6 Finlshes for floors and slabs. For floors in which drains occur,
special care shall be exercised to slope the floors uniformly to the drains.
In all areas where quarry tile are to be overlaid, the concrete base slab
shall be depressed as indicated on the drawings to provide a finished floor at
the same elevation as surrounding areas. All floor slabs where finish Is not
indicated or specified shall receive a single steel troweling. Dry cement
shall not be placed directly upon the new concrete surface to absorb excess
moisture.

(a) Float flnishln shall be provided for concre,e floors to receive
ceramic and quarry tile.

(b) Steel trowel finishiqg shall be provided for floors recelvlng
reslllent tile to obtain a smooth troweled surface.

(c) Broomed flnishin9 shall be provided for walks, steps, and
platforms.

(d) Sealer hardener finlsh shall be provlded for all lnterior
exposed concrete floor slabs by the application of an approved liquid chemlcal
curing compound.

3A.6.1 Surface finishes (except floors and slabs)

(a) Grout finish shall be provided forall concrete surfaces
which receive paint or otherflnlsh.

(b) Rubbed finish shall be provided for exposed areas not being
painted. These surfaces Include the following areas: Reservoir walls, exposed
filter walls, girders and columns not painted. Sides of landlngs, stairs,
docks, canopies, exposed foundation walls and grade beams In treatment gallery,
and pipe gallery.

3A.7 ,por barrier shall be provided beneath the entire concrete floor
slab of the building over the speclal compacted fill that Is specified under
another sectlon. The materlal shall be placed in the greatest wldths and
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lengths practicable so as to eliminate joints wherever possible; where joints
are necessary the material shall be lapped not less than 6 inches for the side
and end laps and sealed with approved adhesive. Torn, punctured, or damaged
vapor barrier material shall be removed and replaced as directed, prior to the
placing of concrete. Concrete shall be placed in a manner to preclude damage
to the vapor barrier material. Vapor barrier material shall be polyethlene
sheeting of a nominal thickness of 0.006 inches.

3A.8 Qualitz Control. Provisions of section entitled "Contractor Quality
Control" shall apply.

3A.8.1 Tests, sampling and inspections shall be performed in accordance
with 13Y, except as modified hereinafter. All test, sampling and inspections
shall be at the Contractor’s expense, except that tests of cement in car load
lots shall be performed by the Government through the facilities of the U.S.
Army Corps of Engineers’ Cement and Pozzolan Procurement Testing Service.

(a) Inspections. Requirement of 13Y for concrete being proportioned, mixed
and placed only in the presence of the Government inspector shall not apply;
however, such work shall be performed only in the presence of the Contractor’s
Quality Control representative.

(b) Tests. Tests shall be performed in accordance with 13Y, except
that all tests except on cement shall be performed at the Contractor’s expense.
Tests shall be performed by a testing laboratory on the National Bureau of
Standards approved list.

(I) Concrete testing. Test cylinders shall be cast in accordance
with the requirements of specification 13Y. Not more than I0 percent of the
cylinders tested shall have compressive strengths less than that specified for
concrete. If test results of any concrete to be used in the project fall below
the aforementioned limits, the Contractor shall make all necessary adjustments
in proportioning and curing at the Contractor’s expense. Concrete which at the
end of 60 days does not meet the specified strength shall be removed or other-
wise corrected, at the Contractor’s expense.

(2) Testing of materials other than concrete. The testing requirements
incorporated in referenced documents will be waived, provided certified copies
of reports of test from approved laboratories performed on previously manufactured
materials are submitted and approved. Test reports shall be accompanied by notarized
certificates from the manufacturer certifying that the previously tested mater-
ial is of the same type, quality, manufacture, and make as that furnished for
this project.

---o0o---
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DIVISION 4. MASONRY

SECTION 4A. BRICK AND CONCRETE MASONRY UNIT WORK.

4A.I Applicable publications. The following publications of the
issues listed below, but referred to elsewhere by basic desiqnation only,
for a part of this specification to the extent indicated by the
references thereto (where a number is suffixed to the specification number, it
denotes the effective amendment to the speciflcation):

(a) Federal Specifications and Standards.

00-C-576b(I)

FED-STD-158a

Copper flat products with slit, slit and edee-rolled,
sheared, sawed or machine edqes (plate, bar, sheet,
and stip).
Cements, hydraulic; sampling, inspection and testing.

(b) Non-Cvernment Specifications and Standards.

American Society for Testing and Materials (AST)

A82-62T
A152-65
A167-63

A615-68
C5-59
C55-64T
C62-62
C90-66T
C91-66
C129-64T
C144-66T
C145-66T
C150-66
C207-49
D412-66T

Cold drawn steel wire for concrete reinforcement
Zinc-coating (hot dip) on iron and steel hardware.
Corrosion resisting chromium nickel steel plate,
sheet, and strip.

Deformed
Oulcklime for structural purposes.
Concrete building brick.

Building brick (solid masonry units made from clay or shale.
Hollow load bearing concrete masonry units.

Masonry cement.
Hollow non load bearing concrete masonry units.
Aggregate for masonry mortar.
Solld load bearing concrete masonry units.
Portland Cement
Hydrated lime for masonry purposes.
Method of tension testlnq of vulcanized rubber.

4A.2 General requirements. Masonry work of the types indicated shall
be provided, and masonry work shall be properly coordinated with the work
of other trades. The source of supply for materials which will affect the
appearance of the finished work shall not be changed after the worl has started.

4A.3 Materials. Cement, lime, and other cementitious materials
shall be dellvered to the site and stored in unbroken baqs, barrels, or other
approved containers, plalnly marked and labeled with the manufacturer’s
names and brands. Mortar materials shall be stored in dry, weathertloht shed
or enclosures, and shall be stored and handled in a manner which will preven
the Inclusion of forelQn materials and damage by water or dampness. Masonry
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units shall be handled with care +o avoid chlpplng and breakage, and shall be

stored as directed. Materials stored on newly constructed floors shall be

stacked in such manner that the uniformly distributed loading does not exceed

50 psf. Masonry materials shall be protected from contact with the earth

and exposure to the weather, and shall be kept dry until used. Materials

containing frost or Ice shll not be used.

4A.3.1 Common (building) brick shall conform to ASTM Specification

C62, Grade SW where exposed to weather, or in contact with the earth, and

grade SW or MW for other locations. Brick shall be of modular dimensions

and shall be 2-I/4 inches high 3-5/8 inches wide and 7-5/8 inches long.

4A.3.2 Concrete masonry units shall be of modular dimensions, and

shall be either air, water, or steam cured. Type II units shall be stored

at the site before use a mlnimum of 28 days for alr cured units; I0 days

for steam or water cured units; and 3 days for units cured with steam at

a pressure of 120 to 150 psi and at a temperature of 350 to 365 degrees

Fahrenheit:for at least 5 hours. Surfaces of units whlch are to be stuccoed

shall be sufficiently rough to provide a suitable bond; elsewhere, exposed

surfaces of units shall be comparatively smooth and of uniform texture.

(a) Hollow load bearing units shall conform to ASTM Specification
C90; grade U-I or U-II shall be provided for exterior walls.

(b) Hollow non load bearing unlts, Type or Type II, conforming

to ASTM Specification C129, shall be provided for interior non load bearlng

walls and partitions, except that load bearing unlts may be provided in lleu

of non load bearing units.

(c) Special shapes, such as closures, header units and the

jamb units, shall be provided as necessary to complete the work, and shall

conform to the applicable portions of the speclflcatlons for the units with

which they.are used.

4A.3.3 Portland cement shall be type I, conforming to ASTM Spec-

ification CI50.

4A.3.4 Masonry cement shall be type II, conforming to ASTM Specification

C91, except that it shall be bin or car tested in accordance with FED-STD-158.

4A.3.5 Lime paste, shall be made with pulverized quicklime, or with

hydrated lime, which shall be allowed to soak not less than 72 hours before

use; except that hydrated lime, processed by the steam method, shall be allowed
to soak not less than 24 hours, and shall be made by adding the lime to the

water. In lieu of hydrated lime paste for use in mortar, the hydrated llme

may be added, in the dry form.

(a) Hydrated lime shall be type S, conforming to ASTM

speclflcatlon C207.

(b) Pulverized quicklime shall conform to’ASTM speclflcatlon C5,

shall pass a no. zu sieve, and percent shall pass a no. 50 sieve.
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4A.3.6 Sand shall conform to ASTM specification C144.

4A.3.7 Water for mixino shall be potable.

4A.3.8 Horizontl..ioint reinforcement shall be fabricated from
cold dawn Steel wire, conforming to ASTM Speclficatlon A82. The wire shall
be zinc coated after fabrication by the hot dip process in accordance with
ASTA Specification A153. Reinforcement shall consist of two or more
parallel.lonqitudinal wires, not less than 0.1875 inch in diameter, weld
connected with cross wires, net less than 0.1350 inch in diameter; cross wires
shall be crimped to provide an effective moisture drip in wall cavity.
The out to out spacing of the lonnitudinal wires shall be I-I/2 to I-3/4 inches
less than The actual width of the masonry. The distance between welded
cont}cts of cross wires with each bngitudinal wire shall not exceed 6 Inches
for smooth wire and 16 inches for deformed wire. Joint reinforcement shall be
provi!ed in flat sectinns not less than I0 feet in lenqth except that corner
reinforcements and ether special shapes may be less in length.

4A.3.9 Anchors and ties shall be of approved designs, and shall be
of cDper clad steel, zinc coated steel, or of non corrosive metal havinq
th( equivalent total strength of steel types. Zinc coated materials shall
0e coat(; by the hot dip process after fabrication.

(a) Wire mesh ties shall consist of wire, not less than 0.0625 inch
in diameter, inl/2 inch mesh-nd of suitable width and lenqth.

(b) Corrugated metal ties shall be not less than 7/8 Inch
wid h,/ ppr’exirnatelv 7 inches long, and not lighter than 18 qage.

(c) Rinid stel anchors shall be not less than inch wide,
I.’.! inch thick, an(Jl inche lonn between bent ends. Each end shall be
b,nt down not less than inches into mortar filled cells.

(d) Anchors ,J;ed with embeded slots or inserts shall be the
rJ}vetil yie, o%% steel, not lighter than I naqe and inch wide, and
sall be crimped, corruoted or bent t end to provide adequate achoraQe;
(nchors for wire inserts shall be of 9 gae wire, looped and closed. Anchors
shall be of the proper lennth for the use intended. Dovetail slots and inserts
arn ’;pacified under the section entitled ’;Concrete Construction".

4A.3.10 Fastenin,s. Suitable bolts, metal wall plugs, or other
ap}roved metal fasteninqs shall be provided for securinq furrlnq to masonry,
and ,elsewhere as necessary.

4A..II Reinforcinq steel rods shall conform to ASTM Specification
A615. Grade 40.

4A.3.12 Throuqh wall flashing shall be one of the following types as
pecified hereinafter.

(a) Coated copper flashing shall be 5 ounce electrolytic copper
heet, uniformly coated with an acid proof, alkaliproof, elastic bituminous
compound. {;eating shall be factory applied to a weight of net less than
b ounces per square foot on each side of sheet.
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(b) Six ounce copper or 0.006 Inch thick stainless steel flashln
shall be provided wlh factory fabricated deformatlons that mechanically
bond flashing against horizontal movement in all directions. Such deformations
shall consist of dimples, dlagonal corrugations, or a comblnatlon of dimples
and transverse corruqations. Copper shall conform to speciflcatlon Q0-C-576.
Stainless steel shall be corrosion resisting steel conforming to ASTM
specification AI67, sheet or strip type 316; finish shall be No. 2D or No. 2

for sheet and strip, respectively.

(c) Plastic flashing shall be a nonrelnforced, homogenous, water-
proof, Impermeable elastomerlc sheetlng not less than 0.030 inch thick.

Sheeting shall have not less than 1,000 pounds per square Inch tensile strength
nor more than 7 percent tension set at 50 percent elongation when tested in

accordance with ASTM Method D412. Sheetlng shall be suitable stabilized to
resist exposure wlthout visible deterloration when tested not less than 400

hours in accordance with ASTM Method D822. The material which has been

exposed for not less than I/2 hour to a tmperature of minus 20 degrees
Fahrenheit shall show no cracking or flaking when it is bent 180 degrees
over a 1/32 inch diameter mandrel and then bent at the same point over the same

size mandrel in the opposite direction 360 degrees.

4A.4 Erection.

4A.4.1 Workmanship. Masonry walls shall be carried up level and plumb

all around. One sectlon of the walls shall not be carried up In advance

ot the others, unless specifically approved. Unfinlshed work shall be stepped

back for joinlng with new work; toothing will not be permitted, except where

specified. Heights of masonry shall be checked with an instrument at each

floor, and at sills and heads of openings to maintain the level of the walls.

Door and window frames, Iouvered openings, anchors, pipes, ducts and condults
shall be built in carefully and neatly as the masonry work progresses. Spaces
around metal door frames hall be filled solldly with mortar. Masonry units

shall be handled with care to avoid chipping, cracking, and spalling of faces

and edges. Drilling, cutting, fitting, and patching, to accommodate the work of

others, shall be performed by masonry mechanics. Masonry shall be cut with

masonry saws in exposed work, where directed. Structural steel work, bolts,

anchors, inserts, plugs, ties, lintels, and miscellaneous metal work speclfied

elsewhere shall be placed in positlon as the work progresses. Chases of approved

dimensions for pipes and other purposes shall be provided where indicated or

necessary. Tops of exposed walls and partitions, not being worked on, shall be

covered with a waterproof membrane, well secured in place. Unless indicated

otherwise, partitions shall extend from the floor to the bottom of the

floor or roof construction above. Wa,lls and partitions shall be structurally

bonded or anchored to each other and to concrete walls, andcolumns. Non

load bearing partitions and interior walls shall be securely anchored to the

construction above, in a. manner that provides lateral stability whlle

permitting unrestricted deflection of construction above. Scaffoldlng shall be

inspected regularly, and shall be amply strong, well braced, &nd securely

tied In position. Overloadlng of scaffolding will not be permitted.
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4A.4.2 Mortar mixing. Mortar materials shall be measured in
approved contalners that will insure that the specified proportions of materiels
will be controlled and accurately maintained durlng the proeress of the
work. Measuring materials with shovels wlll not be permitted. Unless
speclfied otherwlse, mortar shall be mixed In proportlons by volume.
The aggregates shall be introduced and mixed in such a manner that the
materlals wlll be dlstrlbuted uniformly throuqhout the mass. A sufficient
amount of water shall be added gradually and the mass further mixed, not
less than 3 mlnutes, until a mortar of the plasticltv necessary for the
purposes Intended is obtalned. The mortar shall be machined mixed in
approved mixers, of the type In which the quantity of water can be
controlled accurately and unlformly. rtar boxes, pans, or mixer drums,
shall be kept clean and free of debrls or dried mortar. The mortar shall be
used before the initial setting of the cement has teken place; retemperine
of mortar In whlch cement has started to set will not be permitted. Anti-
freeze compounds, salts, or any other substance used to lower the freezinn
point of mortar will not be permitted.

(a) Mortar for brick and concrete masonry unit work. The color
of cement and sand used in mortar for exposed work shall produce, without
admixture of any coloring matter, a mortar of uniform shade.

(I) Mortar shall be mixed in the proportions of one part
portland cement, one part lime paste, and 6 parts sand; or one
part masonry cement and 3 parts sand.

(b) Mortar for parginmasonry walls above and below orade shell
be mixed in the proportlons of one part portland cement, I/4 part hydrate,
lime, and 3 parts sand.

(c) Grout shall consist of a mixture of cementitious materials
and aggregate as speclfied hereinafter; water shall be added in sufficlent
quantlty to produce a fluid mixture. Fine grout shall be provided in erout
spaces less than 2 inches In any horizontal dimension or in which clearance
between reinforclng and masonry is less than 3/4 inch. Course grout shall be

provided In 9rout spaces 2 inches or greater in all horizontal dimensions
and clearance between reinforcinq and masonry is not less than 3/4 inch.

(I) Fine grout shall be mixed in proportions of one part
portland cement, I/ part lime paste, and 3 parts sand.

(2) Coarse grout shall be mixed in proportions of one part
portland cement, I/4 part lime paste, 3 parts sand, and 3 parts pea eravel
passing a 3/8 inch sieve.

4A.4.3 Mortar joints shall beuniform in thickness and the averaqe
thickness of any three consecutive joints shall be 3/8 inch to I/2 inch,
unless otherwise specified. ’Story poles or "gage rods ’ shall be made
and approved prior to startinq the work, and shall be used throunhout the work.
Changes in coursing or bonding after the work is started will not be permitted.
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Exposed joints shall be tooled slightly concave with a round or other
approved jointer when the mortar is thumbprint hard. The jolnter shall be
slightly larger than than the width of the joint, so that complete contact
is made along the edges of the unlts, compressing and sealing the surface
of the joint. Joints In masonry that will not be exposed shall be struck
flush. Horizontal joints shall be tooled first. Joints shall be brushed to
remove all loose and excess mortar. All horizontal joints shall be level;
vertical joints shall be plumb and in allgnment from top to bottom of wall
within a tolerance of plus or minus I/2 inch.

4A.4.4 Work In freezing weather. Masonry shall not be laid when
the air temperature is below 40 deqrees Fahrenheit, on a falling thermometer,
or when it appears probable that temperatures below 40 degrees Fahrenheit will
be encountered before the mortar has set, unless approved means are provided
for protecting the work from freezing. Protection shall consist of heating
and maintaining the temperature of the masonry materials at not less than
40 degrees Fahrenheit but not more than 160 degrees Fahrenheit and maintaining
an air temperature above 40 degrees Fahrenheit on both sides of the masonry
for not less than 72 hours. Work will not be permitted with or on frozen
materials. Masonry work may be started a? 34 degrees Fahrenheit on a rising
thermometer.

4A.4.5. Brickwork. Over or underburned, warped, spalled, and cracked
or broken brick shall not be used where exposed, but may be used as back-
up and where concealed. Brick, where exposed, shall be selected when
placing for the better face for stretchers, and ?he better end for headers.

Clay or shale brick shall be tested daily on the job, prior to laying,
to determine if they will require wetting. A circle the size of a silver
quarter shall be drawn on five random selected bricks with a wax pencil. Twenty
drops of water shall be applied with a medicine dropper to ?he surface within
?he circle on each brick. If ?he average time that the water is completely
absorbed in the five bricks is less than I-I/2 minutes, the bricks
represented by the five bricks shall be wetted. During freezing weather,
units requiring wetting shall be sprinkled with warm water. The method
of wetting shall be such as to insure that each unit is nearly saturated,
but surface dry when laid. Unless indicated or specified otherwise, brickwork
shall be laid in running bond. All joints between bricks shall be filled
completely with mortar. Bed joints shall be formed of a ?hick layer of mortar,
which shall be smoothed, or furrowed lightly. Head joints shall be formed by
applying to the brick to be laid, a full coat of mortar on ?he entire end, or
on the entire side, as the case requires, and ?hen shoving the mortar covered
end or side of ?he brick tidhtly against ?he brick laid previously, the
practice of buttering at the corners of brick and ?hen ?hrowin mortar or
scrapings into the empty joints will not be permitted. Closure brick shall be
laid with a bed join? and with head join?s, and the brick shall be placed
carefully without distrubing ?he brick previo,sly laid. Dry or butt
joints will not be permitted. Grounting shall be provided as specified.
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(a) Brick faced walls shall consist of concrete masonry units,
faced with brick. The faclng and the backing shall be bonded together with
horizontal welded wire tie reinforcement. Additlonal metal dovetall bonding
ties, as indicated on the drawings, shall be provided where concrete masonry
units and brick abutt or extend In front of concrete columsn.

(I)" Collar jolnts In brlck faced walls shall be filled by
parging the back of hefing’with a .uniform trowel coat of mortar, not less
than 3/8 inch thick. Parging shall be applied In such a manner that the
alignment and the bond of the masonry units will not be disturbed. Filling
collar joints by slushing will not be permitted.

(b) Cavity walls shall be constructed of a backing of brick
separated from a brick exterlor wythe by a 2-3/4 inch wide continuous
air space. The two sythes shall be securely tled together with horizontal
.joint reinforcement placed as speclfled hereinafter. Mortar beds shall be
beveled away from cavity so that no mortar fins proJect Into cavity when
bricks are shoved in placed. The space between the wythes shall bekept
clear and clean of mortar dropplngs, by use of wood strips slightly
narrower than cavity; strips shall be laid on horizontal reinforcing and
lifted out and cleaned periodlcally. One half inch screened gravel aggregate
shall be provided to a depth of 4 inches in bottom of cavity. Weep holes,
approximately 5/16 inch in diameter and spaced 24 Inches apart, shall be
provided at base of wall cavity, where cavity is closed over with masonry or
flashing, and other locations as indicated. Weep holes shall extend through
vertical joints of exterior masonry wythe.

(c) Reinforced brick masonry walls shall be constructed of two
wythes of brick separated by a 2-3/4 inch wide continuous space whlch shall
be filled with grout and reinforced as indicated.Mortar beds shall be beveled
away from grout space so that no fins project |nto grout space when bricks
are shoved in place. Furrowed bed joints will not be permitted. Exterior wythe
of -rick shall be laid to the height of each grout pour In advance of Interior
wythe; grout space shall be cleaned and reinforcing shall be set before Interior
wythe is laid. Metal ties may be used as approved, to prevent spreading of the
wythes and to maintain vertical alignment of walls.

(I) Reinforcing shall be posiloned as Indicated. Vertical
reinforcing shall be wired securely in position as the brickwork progresses.
Horizontal reinforcing shall be embedded in grout as the grouting proceeds.
The minimum clear distance between parallel bars shall be the nominal diameter
of the bars; the minimum clear distance between masonry and reinforclng shall
be I/4 inch. Unless indicated or specified otherwise, splices shall be formed
by lapping bars not less than 20 bar diameters and wire tylng them togthero
Splices in adjacent horizontal bars shall be staggered.

4A.4.6 Concrete masonry unit work. The first course of concrete
masonry units shall be laid in a full bed of mortar for the full width of the
unit; the succeeding courses shall be laid with broken joints. The bed-Joints
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of concrete masonry unit shall be formed by applying the mortar to the entire
fop surfaces of theInner and outer face shells, and flee,head joints shall
be formed by applying the mortar for a width of about inch to the ends
of the adjoining units laid previously. The mortar for joints shall be smooth,
not furrowed, and shall be of such thickness that It will be forced out of the
joints as the units are being placed in position. Where anchors, bolts, and
ties occur within the cells of the units, such cells shall be filled with
mortar or grout as the work progresses. Metal lath shall be placed under
cells before they are fliled, Concrete brick shall be used for bonding wails,
working out the coursing and elsewhere as required. Concrete masonr units shall
be dampened before or during laylng.

(a) Reinforced concrete masonry unit walls shall belaid in such
manner as to preserve the unobstructed vertical continuity of cores to be
filled. Cross webs adjacent to vertical cores that are to be filled wlth
grout shall be fully embedded in mortar, to prevent leakage of grout. Mortar
fins protruding from joints shall be removed before grout is placed, the
minimum clear dimensions of vertical cores shall be 2 Inches by 3 inches.

(I) Reinforcing shall be positioned accurately al Indicated.
As masonry work progresses, vertical reinforcing shall be rtgidly secured
in place at vertical Intervals not to exceed 160 bar diameters. Horizontal
reinforcing shall be embedded In grout as grouting proceeds. The minimum
clear dlstance between masonry and vertical reinforcement shall be
less than I/2 inch. Unless Indicated Qr specified otherise, splices shall
be formed by lapping bars no? less ?hart 20 bar diameters and wire tying ?hem
together.

4A.4.7 Bonding and anchoring. Masonry walls and par?l?lons shall
be securely anchored or bonded at points where they Interesec? and where
they abut or adjoln the concrete frame of a buidllng. All anchors shall be

completely embedded in mortar.

(a) Corners and Intersections of load beainq masonry walls
shall be bonded in each course with a true masonry bond, except where
indlca?ed or specified otherwise.

(b) Intersecting bearing wal.ls which are erected separa?e|y

shall be anchored with rigid steel anchors apaced no? more than 2 fee? apart
vertically.

(c) Intersections of non-load bearinq pprl?ions wlqh other walls
or partitions =hall be tied with corrugated metal anchors a? vertical intervals
of no? more than 2 feet, or with masonry bonding in alternate courses.

(d) Masonry walls faclng or abutting concrete members shall
be anchored to the concrete with dove?all or wire t/pe anchors .Inserted
in slots or Insets bull? into the concrete. Anchors shall be spaced o?
more than 18 inches on centers vertically and no? more than 24 Inches on centers
horizon?ally.
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4A.4.8 Through wall flashinq, of the type specified hereinbefore,shall be provided at pump house ealls. Unless indlcated otherwise, flashinqshall exfend from a point I/2 Inch from exterlor face of walls, across wall
cavlty not less than 6 inches and into mortar of bed joint for backingwythe. Flashing shall be terminated 3/4 inch back from interior face ofwalls and turned back on Itself not less than I/2 inch. Flashing shall be laidin a slurry of fresh mortar and covered with a full bed of fresh mortar;
total joint thickness shall not exceed thickness of joints without flashing.
Flashing shall be provlded In lengths as long as practicable. Ends shallbe lapped not less than I-I/2 inches for interlocking type ends and 4
inches for other types that shall be cemented as approved.

4A.4.9 Welded wire tie reinforcement shall be provided where
indicated and .in the t/o courses above and below openings in walls and parrifion:of concrete masonry units. Welded wire tie reinforcement shall be providedIn every course of concrete masonry unit walls of elevator shafts. Reinforcementshall be continuous. Reinforcement above and below openings shall extendnot less than 24inches beyond each side of openings. Reinforcement shall
beprovided in the longest available lengths, utilizing the minimum number of
splices. Splices shall overlap not less than 12 inches. Welded "L" shaped
assemblies, not less than 40 by 48 inches, and "T" shaped assemblied, not
less than 32 by 32 lnches both of the same size members and the same
construction as the straight reinforcement, shall be provided at corners
and intersections of wells or partitions. Reinforcement shall be embedded
in the mortar Joints in such manner that all parrs will be protected
by mortar.

4A.4.10’ Concrete masonry unit lintels and bond beams shall be
formed of units having the cells filled solidly with concrete, and provided
with not less then two no. 5 reinforclng bars, unless indicated otherwise.
Relnforcing shall ov=rlap a mlnlmum of 24 bar diameters at splices; bond
beams and reinforcing shall be broken at expansion jolnts. Concrete masonry
units used for lintels and bond beams shall be of special shapes, and exposed
work shall be of the same material and texture as the adjoining masonry
units. in?els shall be built on the ground and allowed to set at least six
days before being mo.ved, and they shall be straight and true and shall have
at least six inches of bearing at each end.

4A.5 Parging. The outside of concrete walls below grade In
contact with the earth shall be parged with two coats of portland cement
mortar, each 3/8 Inch thick. The first coat shall be cross scratched; the
second coat shall be troweled smooth, beveled at the top, and coved out to the
edge of the footing. The parging shall extend not less than 4 Inches
above grade, and shall be kept damp for et least 3 days.

4A.6 Cleaning. At the completion of the masonry work, holes in
exposed masonry shall be pointed, and defective joints shall be cut out
and tuck pointed solidly with mortar. Exposed surfaces of exterlor and inter-
Ira brickwork shell be thoroughly wetted with clear water and scrubbed with
selutlon of not more than. pert of murlatic acld to 9 parts of water,
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applied to an area not over 15 to 20 square feet at a tl,, with a stiff

fiber brush. mmedlately after cleaning, each area shall be rlnsed thoroughly
wlth clear water. Other exposed masonry surfaces shall be.scrubbed with warm
water and soap, and rinsed thoroughly with clear water. Work whlch may be

damaged, stained, or discolored, shall be protected during the cleanlng process;
work that Is damaged, stalned, or discolored shall be restored to Its original
cbndltlon, or replaced.

A.7 ualit Control. Provisions of section entitled "Contractor

Quality control" shall apply.

4A.7.1 Sampls. Two samples of each type of wall reinforcement,

anchor, and wall tle, shall be submitted for approval.

4A.7.2 Sample panels. Before masonry work Is started, approved
sample panels approxlmately 6 feet long, 4 feet hlgh, and of the

proper thlckness, shall be provided as directed. One face shall show

the workmanship, coursing, bond, thickness, tooling of joints, range of

color, texture of the masonry, and the color of the mortar, all as specified
or selected. The finished work shall match the approved sampled panel.

4A.7.3 Tests and testlng.

(a) Efflorescence tests shall be made on the brick and mortar
materlals whlch will be exposed to weatherlng. Tests sha.ll be scheduled
far enough in advance of starting masonry work to permit retestlng If

necessary.

(I) Masonry unlts. Ten unbroken specimens of each type of

masonry unit shall b--e’selected in 5 palrs, each pair of similar appearance.
One unit of each palr shall be tested by placlng It on end in a glass or

glazed receptacle in which a Inch depth of dlstllled water is malntalned.

After being indoors at normal temperatures for 7 days, the masonry unlt shall

be removed from the water and alr dried for 24 hours. Each pair of unlts shall

be compared, and If the dlfference due to efflorescence is notlceable on

any of the five samples, when vlewed at a dlstance of I0 feet, the units

represented by the samples wlll be rejected.

(2) Mortar. A mortar specimen, welghlng 3 ounces, shall be

prepared of each proposed mlx, uslng as little water as possible. Whlle

still In a plastic condltlon and prior to Its Inltlal set, each mortar
specimen shall be placed In a glass or glazed receptacle, and four

ounces of dlstllled water shall be mlxed with the mortar and stlreed thor-

oughly for 5 minutes. The receptacle shall be of such a slze that when the

mortar specimen and water are comblned In solution and a masonry unlt Is

placed In it, the solutlon wlll.haveadepth of I/2 to Inch. A masonry
unlt, whlch has been tested, and found free of efflorescence, shall be placed
on end in the solutlon and the water level maintained at I/2 to Inch with

dlstllled water. After being Indoors at normal temperature for 7 days, the mason-

ry unit shall be removed from the solution and air dried for 24 hours. The

masonry unit shall be compared with an untreated unit, and if the difference

due to efflorescence is notlceable, when viewed at a distanceof I0 feet,

the mortar components shall be tested in separate receptacles, each con-
taining a masonry unit which has been tested and found free of efflorescence.
Each mortar component shall be thoroughly mixed with 4 ounces of distilled
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miscellaneous metal work to supporting constructin unless Indicated otherwise.
Shop drawings for miscellaneous metal work, showing materials, flnlshes
dimensions and other pertinent details, shall be submitted for approval
prlor to fabrication,

5A.3 Materials. Unless speclfled otherwise, materials shall be
In accordance with the following speclflcations and standards as applicable

Materials

Structural steel plated, shapes and tubes
Carbon steel sheets and strips
Steel pipe welded and seamless
%lumlnum alloy castings

Speclflcatlons

A 36
00-S-698
WW-P-404
OQ-A-601

5A.3.1 Protective coatings. All surfaces of ferrous metal shall be
shop primed in accordance with speclflcation 22Y, except: zinc coated and
plated work, and those surfaces to be embedded in concrete or rtar. Non-
ferrous metal surfaces shall be protected by plating, anodlc, organic
or other coats as specified herein. Where surfaces of dissimilar metals
are contiguous or metals are in contact with an absorptive material such
as masonry, concrete, or stucco, they. shall be given a heavy brush coat of
bituminous paint conforming to specification TT-V-51 or separated by a non-
absorptive tape or gasket. Zinc chromate primer, conforming to specification
TT-P-645, may be substituted for bituminous coatinq:

5A.4 Detail requirements.

5A.4.1 Anchors and bolts in addition to those indicated, shall be
provided where required for securing the work in place. Sizes, types and
spacings of anchors and bolts not indicated or specified otherwise shall be
as necessary for their purposes. Anchors and bolts in contact with ferrous
metal shall be of zinc coated steel and those adjacent to nonferrous metals
shall be of the same or approved metals compatible with the materials which
they adjoin.

5A.4.2 Insents and sleeves. Inserts of suitable and approved types
shall be provided where required for the support or anchoraae.of equipment
and finish construction .Inserts shall be gray or malleable.iron castings
mr of galvanized steel unless indicated or specified otherwise. Sleeves
required for the passage of pipes through concrete or masonry construction
shall be of standard weight zinc coated steel pipe, conforminq to
specification WW-P-404.

5A.4.3 Frames for door openings numbered."ll3:’ and "211" shall be
constructed of sral steel as shown. Jambs shall be fitted accurately
to the head and reinforced with clip anales on the concealed surfaces. Joints
shall be welded along their entire length. Exposed edges of frame components
shalle smooth and frames shall be securely anchored to the supporting
construction with 2 inch by 3/16 inch steel straps spaced not more than 3
feet on centers along the’-jambs. Fra, shall be tapped as required for the
attachment of collateral materials and equipment and shall be reinforced as
necessary to develop the full strength of the machlne bolt or screw threnody;.
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DIVISION .-:5. METALS

SECT ON 5A. Miscellaneous mtl
5B. Steel Joists
5C Steel Roof Decks
5D. Structural Steelwork

SECTION 5A. MISCELLANEOUS METAL

5A.I Applicable ublicatlons. The follow.ing publications of the
Issues listed below, but referred to elsewhere by basic designation only,
form a part of this specification to the extent indicated by the references
thereto (where a number is gufflxed to the specification number, it denotes
the effectlve amendment to the specification):

22Yg

(a) Bureau of Yards and Docks/NAVFAC Specifications.

Structural steelwork, lincluding addendum no. I.

(b) Fedeeal and Military Specifications.

QQ-A-6OId Aluminum alloy sand castings
QQ-S-698(2) Steel, sheet and strip, low carbon
RR-G-661b ’ Gratings, steel, floor (except for Naval vessels).
TT-P-645 Primer, palnt, zinc-chromate, alkyd type.
TT-V-51e Varnish, asphalt.

(c) Non-Government Spbclficatlons and Standards.

American Socletz or Testing andMaterials (ASTM)

A36-67 Specification for structural steel (tentative).

5A.2 General requirements. Miscellaneous metal work shall be well
constructed products conformlng to the types, materials and details indicated
or speclfied herein. Basic forms of metal components from which assemblies
are fabricated shall be of wrought or cast metal as-shown or specifled and
physical properties, Includingtempers, of the metals shall be suitable for
their intended use. All metals shall be free of defects which will affect
their strength or durablllty and where exposed to view in the finished
work, edges and surfaces shall be without burrs, gouges, scratches or
other blemishes which mar thelr appearance. Exposed welds and brazed or
soldered joints shall be ground smooth; polished or other surfaces with
applied finishes shall be protected against damage or defacement of any
kind. Assemblies shall be of the manufacturer’s standard construction except
where indicated or specified otherwie. Permanent connections subject to
Impact or other live loads shall be affected by welding, riveting or other
approved methods. Welding shall conform to specification 22Y and shall be
accomplished so as to prevent permanent distortlon of the connected parts. Bolts,
screws and similar suitable fastenings shall be used for anchoring of securing
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DIVISION /,5. METALS

SECT ON 5A. Miscellaneous metal
5B. Steel Jolsts
5C Steel Roof Decks
5{). Structural Steelwork

SECTION 5A. MISCELLANEOUS METAL

5A.I Applicable publications. The follow.ing publications of theIssues Ilsted below, but’referred to elsewhere by basic desiqnation only,form a part of thls specification to the extent indicated by the references
thereto (where a number Is suffixed to the specification number, it denotes
the effectlve amendment to the speclflcatlon):

22Yg

QQ-A-6OId
QQ-S-698(2)
RR-G-661b
TT-P-645
TF-V-51e

Bureau of Yards and Docks/NAVFAC,Speclfications.
Structural steelwork, including addendum no. I.

(b) Federal and Mllltary,,Speciflcations.
Aluminum alloy sand castings
Steel, sheet and strip, low carbon
Gratlngs, steel, floor (except for Naval vessels).
Primer, paint, zlnc-chromate, alkyd type.
Varnish, asphalt.

(c) Non-Government Specifications and Standards.

American Soclet for Testin and Materials (ASTM)

A36-67 Specification for structural steel (tentative).

5A.2 General requirements. Miscellaneous metal work shall be well
constructed products conforming to the types, materials and details indicated
or speclfied herein. Basic forms of metal components from whlch assemblies
are fabricated shall be of wrought or cast metal as-shown or specifled and
physical propertles, Includlngtempers, of the metals shall be suitable for
thelr intended use. All metals shall be free of defects which will affect
thelr strength or durabillty and where exposed to view in the finished
work, edges and surfaces shall be wlthout burrs, gouges, scratches or
other blemishes whlch mar their appearance. Exposed welds and brazed or
soldered jolnts shall be ground smooth; polished or other surfaces with
applled flnlshes shall be protected agalnst damage or defacement of any
klnd. Assembl|es shall be of the manufacturer’s standard construction except
where Indlcated or specified otherwise. Permanent connectlons subject to
impact or other live loads shall be affected by welding, riveting or other
approved methods. Welding shall conform to speclfication 22Y and shall be
accompllshed so as to prevent permanent distortlon of the connected parts. Bolts,
screws and slmllar sultable fastenlngs shall be used for anchoring of securing
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miscellaneous metal work ,o suppor,ing construc, len unless indlca,ed o,hemise.
Shop drawings for miscellaneous metal work. showing ma,erlals, finishes
dlmenslons and other pertinent de,ails, shall be submitted for approval
prior ,o fabrica, ion.

5A.3 Ma,erlals. Unless specified otherwise, materlals shall be
In accordance with the followlng speciflcatlons and standards as applicable

Ma,erlals Specifications

Struc,ural s,eel plated, shapes and ,ubes
Carbon steel sheets and s,rlps
Steel pipe welded and seamless
Aluminum alloy castings

A 36
qO-S-698
WW-P-404
QQ-A-601

5A.3.1 Pro,ectlve coatins. All surfaces of ferrous metal shall be
shop primed in accordance wlth speclflcatlon 22Y, except: zinc coated and
plated work, and those surfaces to be embedded in concrete or mortar. Non-
ferrous metal surfaces shall be protected by plating, anodlc, organic
or other coats as speclfied herein. Where surfaces of dissimilar metals
are contiguous or metals are In contact with an absorptive material such
as masonry, concrete, or stucco, they shall begiven a heavy brush coat of
bituminous paint conforming to specification TT-V-51 or separated by a non-
absorptive tape or gasket. Zinc chromate primer, conforming to specificatlon
TT-P-645, may be substituted for bituminous coating:

5A.4 Detail requlrements.

5A.4.1 Anchors and bolts in addition to those indicated, shall be
provided where required for securing the work in place. Sizes, types and
spacings of anchors and bolts not indicated or specified otherwise shall be
as necessary for their purposes. Anchors and bolts in contact with ferrous
metal shall be of zinc coated steel and those adjacent to nonferrous metals
shall be of the same or approved metals compatible with the materials which
they adjoin.

5A.4.2 Insents and sleeves. Inserts of suitable and approved types
shall be provided where required for the support or anchorage of equipment
and finish construction .Inserts shall be gray or malleable iron castings
or of galvanized steel unless indicated or specified otherwise. Sleeves
requlred for the passage of pipes through concrete or masonry construction
shall be of standard weight zinc coated steel pipe, conforminq to
.specification WW-P-404.

5A.4.3 Frames for door openings numbered "I13:’ and "211" shall be
constructed of sral steel as shown. Jambs shall be fitted accurately
to the head and reinforced with clip angles on the concealed surfaces. Joints
shall be welded along their entire length. Exposed edges of frame components
shall b smooth and frames shall be securely anchored to the supporting
construction wlth 2 inch by 3/16 inch steel straps spaced not more than 3
feet on centers along the jambs. Frames shall be tapped as required for the
attachment of collateral materials and equlpment and shall be reinforced as
necessary to develop the full strength of the machlne bolt or screw threnody.
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5A.4.4 Steel flqor gratings shall conform to Type II of
specification RR-G-661 and shall have zinc coated flnlsh. End bandlne bars
shall be provided unless indicated otherwise.

5A.4.5 Ladders shall be constructed of carbon steel with rails
of 3/8 inch by -l-7h:flat bars spaced 18 inches apart, Rungsshall
be of 3/4 inch diameter deformed reinforcing bars spaced 12 inches on centers
and shall be fitted tightly into the rails and welded In an approved manner.
Exposed ends of rungs shall be flnlshed smooth. Brackets of sultable sizes
shall be provided at intervals not to exceed I0 feet and as necessary to
secure a rigid installation with the centers of the rungs not less than 6
inches from the adjacent construction. Gooseneck and spreaders shall be
provided as indicated and ladder assemblies shall be securely anchored to the
supporting construction. Ladders shall be hot dlpped galvanized after
fabrication.

5A.4.6 Rallins shall be of the types, materials, and constructlon
indicated or specified and shall be In one length for each run where
practicable. Fixed railings shall be securely anchored to the supportlng
construction.

(a) Pipe railings shall be of the configurations Indicated wlth
flush welded joints. Railings shall be complete wlth standards, brackets,
caps, plugs and all other accessories and fastenlngs necessary for a complete
installation.

(I) Steel pipe railings shall be fabrlceted from standard
weiqht black steel pipe having a nominal. Inside dlameter of I-I/2 Inches.
Assemblies shall be hot dipped galvanlzed after fabrlcatlon.

5A.4.7 Safety nosins shall be of cast aluminum not less than
5/16 inch thick with an abrasive aggregate cast Integral with the wearing
surface. Nosings shall be not less than 4 Inches wlde and.shall extend the
full length of each step tread, landing and floor edge or as indicated.
Suitable anchors, spaced not more than 15 Inches on centers, shall be
provided to secure the nosings to the supporting construction.

5A.4.8 Foundation vents shall be provided where indicated and shall
be of cast aluminum conforming to specification QQ-A-601, complete wlth
cast aluminum sliding adjustable grate and aluminum insect screen, slze
16 inches wide and 8 inches high.

5A.4.9 Frames for gratings shall be provided where Indicated.
Frames shall be fabricated from steel plates and angles conformlng to
specification QQ-S-698. Assemblies, includlng anchors as Indlcated, shall
be welded. Assemblies shall be hot dipped galvanlzed afterbrlcatlon.

5A.4.10 Metalshelves shell be provided in Water Treatment Plant where
indicated on the drawings. Shelves shall be adjustable and formed of 16 gauge
steel. Backs and ends shall be formed of 18 gauge steel. All shelves, backs
and ends shall have manufacturer’s standard celor baked on enamel finish.
Provide shelf brackets and supports as required.
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SECTION 5B. STEEL JOISTS

5B.I Applicable publications. The following publications of theissues listed below, but rferred elsewhere by basic designation., only,form a part of this specification to the extent indicated by the referencesthereto (where a number is suffixed to the specification number, it denotesthe effectlve amendnt to the specification):

TT-P-86e

(a) Federal Specification.

Paint; red lead base, reedy mtxed

(b) Non Government Sbeclfications and Standards.

American Weldin Society (AWS)

B3.0-41T Standard qualiflcatlon procedure.
D1.0-63 Code for welding in building construction.

Steel Joist Institute (SJI)

Standard specifications and load tables, 1967 edition.

5B.2 General requirements. Except where otherwise indicated or
specified herein, design, materi’ls, fabrication, and erectlon shall be In
accordance with SJI Standard Speclficatlons and Load Tables.

5B.2.1 Handling, shipping, and storing of joists and accessoriesshall be performed in a manner that Will prevent distortion or other
damage. All materials shall be stored off the ground in a well drained
Iocatlon and protected from the weather as approved.

5B.3 Materials.

5B.3.1 Joists shall be of Series type and with chords as indicatedas standard with manufacturer and approved.

58.3.2 Accessories. Bridging, sag.rods, extended ends, ceilingextensions, anchors, bolts,headers, trlmmers and bearing plates, except asIndicated otherise, shall be’manOfaturer’s standard Items as approved
providing they conform to SJI Standard Specifications and load tables.

5B.4 Erection. Joists and accessories shall be Installed In accordancewith SJI Standard specifications and load tables, except as indicated or
specified otherwise herein. Ceillng extensions shall be provided where
indicated and where necessary for attachment of suspended ceillngs and
equipment. Joists spacing shall be as Indicated.

5B.5 Shop painting. Joists and accessories shall be cleaned
of all rust, scale, and otherdeleterious matter prior to painting. Jolsts
and accessorles shall be given one shop coat of asphalt base paint except
that Joists In crawl spaces or not enclosed by ceiling shall be given
one shop coat of paint conforming to speciflcatlon TT-P-86, Type I.
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5B.5.1 Touch u. After erection of joists, connections and area of

abraded shop paint shall receive paint of the same type used for the shop

coat.

5B.6 Qalit Control. Provisions of section entitled "Contractor Qality

control" shall apply.

5B.6.1 Samples and data as specified hereinafter shall be submitted
fnr inspection, ahd approval before delivery of the following materlals to
the site:

Accessories Data
Paint One pint of each kind.

5B.6.2 Tests and test reports. The testing requirements stated hereln

or incorporated In referenced documents may be waived, provided certified

copies of reports of tests from approved laboratories performed on previously

cmanufactured materials are submitted and approved. Test reports shall be

accompanled by notarized certificates from the manufacturer certlfyin that

the previously tested material is of the same type, quality, and manufacture

as that to be furnished for the project.

5B.6.3 Shop drawings Indlcating joists type and size, layout In plan,

methods of anchoring, framing at openlnQs, and spa@ing of bridging shall

be submitted. Joists and accessories shall not be delivered to the site

until approved shop drawings have been returned to the manufacturer.

5B.6.4 Weldln shall be performed In accordance with AWS Code DI.O.

Qualification of welders and duration of qualification period shall beln

accordance with AWS Standard B3.0.
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SECTION 5C STEEL ROOF DECKS

5C.I A_.plicable publications. The following publlcations of the Issueslisted below, but referred to elsewhere by basle designation only, form apart of this speclflcation to the extent;inS|oeted by the references thereto.(wher a number is suffixed to the specification number, it denotes the"effective amendment to the specification).

(a)

MILP-21035

(b)

Military Secifications.
Paint,high zinc dust content, galvanizing repair

Non Government Specifications and Standerds

American Iron and Steel Institute (AISI)

Light gage cold formed steel desiqn manual (1962 edltlon).

American Societ for Testing 9nd Materials (ASTM)

A254-64
A446-67

A525-67

Fiat rolled carbon steel sheets of structural quality
Zinc coated (galvanized)steel sheets of structural quality,
coils and cut lengths

General requirements fordelivery of zinc coated (galvanlzed)
Iron or steel sheets, coils and cut lengths coated by the hot
dip method.

American Weldln.Society (AWS)

B3.0-41
DI.0-66

Standard quallflcation procedure.
Code fo’r weldlng in building construction.

Steel Deck Institute (SDI)

Basic design Specifications (latest edllon).

5C.2 General req.uirements. Steel roof decking shall be provided whereindicated and shall be the product of a manufacturer who Is established as afabricator of steel roof decking. All accessories required for a complete
installation of the decking shall be provided.

5C.3 Design. The roof system shall be designed In accordance with
the requirements of the AISI "Light Gage Cold Formed Steel Design Manual",except as specified otherwise herein. Shortspan ribbed decking, characterizedby longitudinal bearing ribs having a depth of less than 3 inches, shall also
be in accordance wlth Steel Deck Institute’s "Basic Design Speclflcatlons",
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except as specified otherwise herein. Dead load shall be assumed as I0
pounds per square foot. The maximum allowable deflection under total
loading shall be 1/240 of the span. Roof decking having a cross-
sectional configuration that differs from the units indicated may be used,
provided that the properties of the proposed units are equal to, or greater than,
the properties of the units indicated. Side edges of deck units shall be
designed t lap or interlock with adjoining deck units.

5C.4 Delivery, stoage and protection. Steel decking shall be
delivered, stored, handled, and Installed in a manner to protect if from
corrosion, deformation, and other types damage. Sneclal care shall be
exercised nto ,o damage the material or overload the deck during the entlre
construc, ion period. The mximum uniform distributed storage load shall not
exceed the design live load. The deck shall not be used for storage or as
a working platform until the units shave been welded in position. All
damaged material shall be replaced by the Contractor at no expense to the
Government. Deckina stored at the site before erection shall be stacked on
platforms or pallets, arranged to provide proper circulation and covered with
tarpaulings or other suitable weathertlght covering. The Contractor shall
provide protectlon as necessary to prefent rustin# and damage to rotective
coatings. Decking that becomes rusted, on which protective coatlhgs
become loosened and on which zinc coatings have become corroded shall be
replaced with new decking at no additional cost to the Cvernment.

5C.5 Materials.

5C.5.1 Steel used in the fabrication of decklng shall conform to the
requirements of the AISI "Light Gage Cold Formed Steel Design Manual",
except as specified otherwise herein.

5C.5.2 Zinc coating or shop paintin. Decking and metal accessories
shall be either zinc coated or black steel. Zinc coating shall be Light
Commercial in accordanc with ASTM Specification A525. Copper bearing
steel may be provided In lieu of black steel, If if conforms to the
requirements specified for black steel. Zinc coated steel will not require
shop painting. Black or copper bearing steel and accessories shall be
rustproofed at the factory by the application of a cleaning treatment in
accordance with manufacturer’s standard procedure followed by a spray, dip,
or roller coat of approved rust inhibitive paint, wlth an oven-dried finish.
The shop paint shall be of a type that Is suitable for the application o/
inished painting; specifie4 it, another section.

5C.3 Accessories. Metal accessories shall be of the same material
as the deckinq and shall be no1 lighter than 20 gage, unless specified
otherwise herein. All accessories shall be the deckin manufacturer’s standard
type and shall be provided as follows:
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(a) AdJustlpg plates or segments of deck units shall be provided
in locations teonarrow to accommodate full size units. As far as practical,
the plates shall be the same gage and configuration as the decking.

(b) End closures shall be provided to close the open ends at
end walls, and oening thou the roof. Closures shall be not lighter than
22 gage.

(C) Cover plates or underlapping sleeves shall be provided at
end Joints between adJ’oinlng non lapping units.

(d) Sqmp pans shall.be provided at drains as indicated and
shall be not lighter.than 14 gage.

(e) Miscellaneous items. Cant strips, ridqe and valley plates,
and various type of plate and closures shall be provided as indicated or as
necessary to complete the work.

5C.6 Installation. The deck units shall be placed on supports,
properly adjusted, and aligned at right angles to supports before being
permanently welded In place. Inaccuracies in alignment or leveling of
supports shall be corrected before decking is permanently welded in place.
End laps of units shall occur over supports only. Minimum lap for the over-
lapping type shall be 2 inches. Minimum bearing for the abutting type of
deck units shall be In accordance with AISI requirements,and underlapping
sleeves, cover plates, or pressure sensitive tape as standard with the deck
manufacturer shall be provided. On spans under I0 feet, the deck units shall
extend over three or more supports.

5C.6.1 Welding. The deck units shall be welded to supports by means
of electric arc welding. Welding shall be performed by qualified welders.
The qualification of welders and the duration of qualification period shall
be in accordance with the requirements of AWS Standard B3.0, and welding
shall be in accordance with the requirements of AWS standard DI.O. The
location, size, and spacing of welds shall be shown on the approved shop
drawings. Warped or bent units shall be clamped or weiqhted to create
firm contact between units and supports while welding is being performed.

5C.6.2 epair of coatln.gs. Welds shall be cleaned by shipplnq or
wire brushing. (Welds, cut edges, and damaged portions of zinc coatings shall
be heavily coated with high zinc dust paint conforming to specification
MIL-P-21035.) Welds, cut edges, and damaged portions of shop paint shall be
heavily coated wlth the manufacturer’s standard touch up paint.

5C.6.3 Openlngs through roof shall be reinforced and framed as
necessary to rigidity and load carrying capacity. Holes or other openings re-
quired for the work o# other trades shall be drilled or cut and adequately
reinforced by the respective trade; such holes or other openings larger than
6 Inches In dlameter shall be approved by the deck manufacturer.
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5C.7 Quality Gontrol. Provisions of section entitled "Contractor Quality

CoRrol" shsll apply.

5C.7.1 Samples+/- One sample of the proposed deck units and eech type
of accessory shall be submitted nd approved before the work is started.

5C.7.2 Shop drawing shall be submitted and approved before the
work is started.’The drawings shall show a large scaled cross sectional
detail of the decklng, various connections, bearing on structural supports,
methods of welding, attachment of accessories, roof layouts and o?her
pertinent de?ails. Desln calculations shall be submlled upon request.

5C.7.3 Materials tests and test reorts. The testing requirements in-

corporated in referenced document,.for materials will be waived, provided

certified copies of reports of tests from approved laboratories performed
on previously manufactured materials are submitted and approved. Test reports

shall be accompanied by notarized certificates from the manufacturer certify-

ing that the previously tested material is of the same type, quality, and

manufacture as that furnished forthe project.

---o0o---
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SECTION 5D STRUCTURAL STEEL WORK

5D.I Applicable publications. The following publlcations of the
issues listed below, but referred to elsewhere by basic designatlon only,
form a part of 1"n is specification to the extent indicated by the references
thereto (where a number is suffixed to the specification number, it denotes
the effective amendment to the specification).

22Yg

(a) Bureau of Yards and Docks/NAVFAC Specifications.

Structural steelwork, Including addendum no. I.

(b) Non Government Specifications and Standards.

American Institute of Steel construction (AISC)

Steel constructlon manual, sixth edltlon.

American Society for Testing and Materials (ASTM)

A36-66T
A53-65

Structural steel.
Welded and seamless steel pipe.

American Welding Society (AWS)

DI.0-66 Code for welding in building construction

5D.2 General requirements. Except as otherwise specified, steelwork
shall be in a’cordance" W’lh specification 22Y for statically loaded structures.
ConnectiOns for whlch details are not indicated shall be deslgned In accor-
dance with the AISC "Steel Construction Manual" and shall be welded or
bolted, except as specified otherwise. Bolted connections shall be madewith
high strength steel bolts. Holes shall be provided where necessary for securing
other work to steel framing.

5D.3 Materials.

5D.3.1 Structural carbon steel for bolted or welded work shall conform
to ASTM Specification A36.

5D.3.2 Steel pipe shall conform to ASTM speclficatlon A53.

5D.3.3 Bolts shall be hlgh strength steel bolts.

5D.3.4 Welding electrodes and rods.

(a) Manual arc welding.. Electrodes shall conform to AWS specification
A5.1E60, except that AWS specification A5.5 E70 shall be used in construction
of the lime hopper.

5D.4 Erectlon.

5D.4. Column bases shall be set accurately using a groutlng mortar
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to obtain uniform bearing on the conrete. Anchors and anchor bolts for
securing the structural steel to foundations shall be of. steel and
shall be provided as necessary.

5D.4.2 Groutin mortar for setting base plates of steel columns or
bearing plates shall be a non shrinking type of grouting mortar. The
mortar shall be a mixture of one bag of portland cement, two cubic
feet of well graded fine aggregate, teaspoon of aluminum powder, and
enough water to provide a maximum water cement ratio of O.DO by weight.
In lieu of the foregoing, an approved standard colerclal grouting
mortar containing a metallic chemical oxidizing agent may be used. The
approved product shall be delivered to the site of the work In the original
sealed containers, each bearlng the trade name of the material and the
name of the manufacturer. Surfaces to receive the mortar shall be clean
and shall be moistened thoroughly immediately before placing the mortar..
Exposed surfaces of mortar shall be water cured with wet burlap for seven
days.

5D.4.5 Erection tlerances. Individual pieces shall be erected
so that deviation from plumb or level shall not exceed to 500, except
that in multiple story buildings the error from plumb shall not exceed

in I000 for exterior columns and for columns adjacent to elevator shafts.

5D.4.4 TemPorarY welds and back,in .strlp shall be removed.

5D5 ualit Control. Provisions of section entitled "Contractor
Quality Control" shall apply

5D. 5.1 Materials tests and test regorts. The testinE requirements in-
corporated in referenced documents for matriais will be waived, provided
certified copies of reports of tests from approved laboratories performed
on previously manufactured materials are submitted and approved. Test reports
shall be accompanied by notarized certificates from the manufacturer certify-
ing that the previously tested material is of-the same type, quality, and
manufacture as that furnished for the project.

-o0o-
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DIVISION 6 CARPENTRY

Section 6A Carpentry and Woodwork

5A.I Applicable publications. The following publications of theIssues listed below, but refered to elsewhere by basic designation only,form a par-f of this specification to the extent indicated by the referencesthereto (where a number is suffixed to the specification number, it denotesthe effective amendment to the speciflcatlon):

(a) Bureau of Yards and Docks/NAVFAC Specifications.
28Ye Carpentry and woodwork.

(b) Non Government Specifications and Standards.

American Society for Testin9 and Materials (ASTM)

E84-61 Surface burnlng charactrristics of bulldlng materials.

American Wood Presevers’ Association (AWPA)

Book of Standards (Current.Edition)
6A.2 General re(luirements. Workmanship and materials shall conforto speciflcaton 28Y, except as indicated or specified otherwise herein.All lumber shall be grade marked and trade marked in accordance with therules of the association governing for the species, or shall beaccompanied by certificates of inspection as required under the section ofthis specification entitled "General Paragraphs". Lumber for framing, furringand blocking purposes shall be No. Dimension Southern Pine or StandardGrade Douglas Fir.

6A.2.1 Salt preservative pressure treatment In accordance with thecurrent edition ’f the AWPA Book of Standards shal be provided for thefollowing=

(a)
or concrete.

All wood. mater-lets in contact with exterior masonry, metal

(b)
construction..

All wood blocking, furring or edge strips used in roof

(c) 11 wood materials used on the exterior.
6A.3 Quality control. Provisions of Section entitled "ContractorQmality Control" shall apply.

6A.3.I Tests and test reports. The testing requirements stated hereinor incorporated in referenced,documents ma be waived provided certified copies ofreports of tests from approve laboratorislperformed on previously manufacturedmaterials are submitted and aproved. Test reports shall be accompanied by notarizcertificates from the manufacturer certifying tha the p;evousyl tsted materialis of the same type quality and manufacture as that to De furnishes for the proec
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DIVISION 7. MOISTURE PROTECTION

SECTION 7A. Roofing and Sheet Metal Work

7B. Roof Insu]tion

7C. Interior Membrane Waterproofing
7D. Exterior Membrane Waterproofing and Dampproofing
7E. Calking

7A.I Applicable publications. The following Dublications of the
issues listed below, but referred to elsewhere by basic designation only,
form a part of this specification to the extent indicated by the references
thereto (where a number is suffixed to the specification number, it denotes
the effective amendment to the specification);

(a) Bureau of Yards and Docks/NAVFAC Specifications.

7Yk Roofing and sheet metal work.

7A.2 General requirements. Roofing and sheet metal work shall
conform to the applicable requirements of specification 7Y, except as
specified otherwise herein. The work includes rcxfing and sheet metal work.
Roof Insulation, Steel Roof Decking, Dampproofing and Membrane Waterproofing
are specified in other sections.

7A.3

7A.5.1

Bull? up roofln9.

Built up roofinq over insulated decks shall be type 4TIS or
4AIS.

7A.3.2 Glaze coat. After the last ply of felt has been applied,
the top surface shall be glaze coated with hot type III asphalt at the
rate of not less than 25 pounds per I00 square feet. The speclfied top
pouring and surfacing shall be withheld untll (a) all other trades have

completed thelr work on the roof, and (b) the roofing has been Inspected
for damage, repaired, and approved.

7A.4 Cant strips shall be treated wood as specified in another section.

7A.5 Treated wood roof nailers are specified In another section.

7A.6 Sheet metal work. Metal counter flashings and all other sheet
metal work not specified otherwise shall be stainless steel 26 gauge, type
316. Contact surfaces of incompatible metals shall be Insulated from each
other to prevent electrolytlc action.

7A.6.1 Gravity roof ventilators shall be of the stationary type
and of sizes and capacities Indicated. Vntilators shall be provided with

bases as indicated and manually operated dampers.
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Ventilators shall be fabricated of .032 inch thick alumlnum.

7A.6.2 Gravel stops and roof edge fesclas shall be of formed
aluminum, 0.032 Inch thick aluminum.

.7A.7. Parapet wall copings shall be extruded aluminum as indicated.
Copings for 8 inch parapet walls shall weight not less than 2.412 pounds
per foot and for 12 inch parapet walls not less than 3.702 pounds per foot.
Provide welded corner and Intersecting wall units, jolnt covers and attachments
as IndicAted.

7A.8 Roof hatches shall be provlded where Indicated and shall be of
size and construction as detailed on the drawings. Cover and metal curb
flashing shall be 16 gauge galvanized metal. Cover shall have flanged sides
and hemmed edges neatly soldered for watertight corners and provided with a
neoprepe gasket draft stop. Each hatch shall be secured with four hot dipped
galvanized hooks and screw eyes, 3/16 inch diameter.

7A.9 Skylights shall be provided where Indicated on the drawings and
shall be of size and constructlon as indicated on the drawings. They shell
be prefabricated sections consisting of a double translucent acrillc
plastic dome, .080 inch thick extruded aluminum curb frame with Integral
condensation and weepage gutter, .125 Inch thlck preformed extruded aluminum
intermediate supports and .062 Inch thick extruded aluminum retalnlng frame
for mounting on a 4" concrete curb.

7A.IO Quality control. Provisions of Section entitled "Contractor
Quality Control" shall apply.

7A.IO.I Test and test reports.. The testing requirements stated herein
or incorporated in referenced documents may be waived, provided certified
copiesof reports o test from approved laboratories performed on previously
tested material is of the same type, quality, manufacturer, and make as that
furnished for this project.

7A. I0.2 Cut outs. Sample cut outs of built up roofing shall be made
at locations directed.

---000---
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SECTION 7B. ROOF INSULATION

7B.1 Applicable publications. The following publications of the issues
listed below,, but rferred t6 elsewhere by basic designation only,
form a pert of this specification to the extent Indicated by the references
thereto (where a number is suffixed to the specification number, it denotes
the effectlve amendment to the specification):

49Yb

(e) Bureau of Yards and Docks/NAVFAC Specifications.

Thermal insuletlon for buildings

7B.2 General requirements. Materials, preparation of surfaces, and
methods of application shell conf6rm to the applicable requirements of
specification 49Y, except as Indicated or specified otherwise.

78.3 Insulation shall have a "C" factor of 0.15 or less and shall be
applied over a vapor barrier.

78.3.1 Fasteners. In addition to moppings, the Insulation shall be
mechanically fastened to metal roof decking. Fasteners shall be of the
type specified In Speclficatlon 49Y, except penetrating type fasteners shall
not be allowed.

78.3.2 Minimum thickness for insulation on steel decking shall be
in accordance with the following table. If the specified "C" factor requires
greater thickness, the greater thlckness shall be provided.

Maximum unsupported width.
afforded insulation by steel
deck provided

Minimum insulation
thickness

Up to but no including inch I/2 Inch.
Up to but not Including I-3/4 inch inch
Up to but not Including 2-3/8 inch I-I/4 Inches
Up to but not including 2-3/4 inches I-I/2 inches

7B.4 Quality control. Provisions of Section entitled "Contractor
Quality Control" shall apply.

78.4.1 Samples. One sample of each type of proposed insulating and
vapor barrier materiel shall be submitted and approved before the materials
are delivered to the site. Samples shall not be larger than 12 inches by
12 Inches.

7B.4.2 Test and testports. The testing requirements stated herein or
Incorporated In referenced documents may be waived provided certified
copies of reports of ’test from approved laboratories performed on previously
manufactured materiels are submitted and approved. Test reports shall be
accompanied by notarized certificates from the manufacturer certifying that
the previously tested material is of the same type, quallty, manufacture, and
make as that to be furnished for this project.
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SECTION 7C INTERIOR MEMBRANE WATERPROOFING

7C.I ppllcable publications. The followlng publications of the
issues listed below, but referred to elsewhere by basic deslgnatlon only,
for a part of tis specification to the extent Indicated by the references
thereto (where a number is suffixed to the speclficatlon number, it denotes
the effective amendment to the specification).

(a) Federal specifications.

SS.-C-153
LLL-I-535a

Cement, bituminous plastic
Insulation board, thermal and insulation block, thermal.

(b) Non Government Speciflcations and Standards

American Societ for Testing and Materials (ASTM)

D41-41

D250-60

D499-49
D1327-59

Primer for use with asphalt in dampprooflng and
waterproofing
Asphalt saturated asbestos fets for use In waterproofing
and in constructing bult up roofs

Asphalt for dampprooflqg and waterproofing
Woven burlap fabrics saturate dwith bituminous substances for
use in waterproofing.

7C.2 General requirements. Bituminous membrane waterprooflng shall be
provided in the manner specified hereinafter. The provlslon of all materials
indicated, specified, or necessary for a complete and flnlshod Installation
is included. A three ply system shall be provided where indlcated for shower
and toilet at second floor and at concrete roof slab at elevatlon 55.0 above
treatment gallery of treatment plant.

7C.2.1 Concrete curing requirements. Concrete surfaces to whlch
membrane waterproofin9 is to be applied shall be moist cured. Waterproofing
shall not be applied to surfaces whlch have been cured with membrane forming
compounds or other coats which may reduce the. bonding of the waterproofing to
the concrete.

7C.2.2 Surface dryness requirements. The surfaces to whlch membrane
waterproofing is to be applied shall not be considered dry and application
shall not be started until the dryness requlrements hereinafter speclfled have
been met.

7C.2.3 Weather requlrements. Applicatlon wlll not be permitted
in spaces exposed to inclement’ weather or when air temperatures are below
40 denrees Fahrenheit or are expected to go below 40 degrees Fahrenhelt
within 24 hours after application.
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7C.2.4 eat.ln requirements for asphalt. Kettle and appllcation
temperatures for asphalt shall be rigidly adhered to. Kettle temperatures
shall be 450-375 degrees Fahrenheit and mop temperatures 425-350 degrees
Fahrenheit. Thermometers shall be used to check the kettle temperatures
during the heating and application. Kettlemen shall be In attendance at
all times during the heating process to assure that temperatures are.
maintained within the ranges specified.

7C.2.5 Calking, pipe insulation, and flashing. Application shall
not be started until roughing in for plumbing, heating, air conditioning
and electrical work has been completed and tested, openings for these items
have been thoroughly calked, and hot water and steam lines which project through
or near the surface have been Insulated.

7C.2.6 Protection of finished work. Work of other trades shall be
covered with heavy waterproof kraft paper or other approved protective’
covering with lapped and sealed joints. Stalned and damaged work shall
be cleaned or replaced as directed and without cost to the Government.

7C.2.7 Ventilatlo shall be provided in enclosed spaces durlng
appllcatlon.

7C.2.8 Surface preparation. Surfaces to whlch membrane waterproofing
is to be applied shall be smooth and dry. Holes, joints, cracks, and
voids in concrete construction shall be thoroughly wetted with water
and then carefully filled with portland cement mortar, struck flush, and
permitted to dry. High spots shall be cut off or ground smooth. Hortar
Joints In masonry walls and precast systems shall be struck flush. Im-
mediately before application,.surfaces shall be carefully cleaned to
remove dust, grease, and forelgn matter, and shall be Inspected and approved.

7C.2.9 Priming. Prior to the application of the waterproofing
membranes, concrete and masonry surfaces to be waterproofed shall recelve
a uniform brush coat of primer applied at the rate of one gallon per I00
square feet and shall be allowed to dry thoroughly.

7C.3 Materials. Packaged materials shall be dellvered and stored In
original unopened containers bearing the manufacturer’s name and brand
designation. Where ma,erlals are coveredby a referenced speclfica, io, the
container shall bear ,he speclflca, ion number, ,ype, and class, as applicable.
Con,ainers shall not be opened until approved. Ma,erlals shall be handled
and s,ored in a manner to prevent damage or contamina,Ion of any sor,.
Materials shall conform,o ,he following speclfica, ions and requirements:

Asphalt primer: ASTM D41

Asphalt: ASTM D449, Type C.

Asphalt saturated asbestos felt, 15 lb. type: ASTM D250.

Asphalt saturated woven burlap fabric:

05-70-0939 98
Section 7C

ASTM DI327



Bituminous tastlc cement: Federal Specification SS-C-153,
Type I.

Insulation Board: Federal Specification LLL-I-535, Class C.

7C.4 pplication. The waterproofing materials shall be dry when applied
and shall be kept dry throughout the waterproofing operations.

7C.4.1 Waterproofing shall be a three ply system started by first
applying a 12 Inch wide "layer of asphalt saturated asbestos felt over
which a 24 inch wlde layer shall be applied following by a full 26 inch wide
layer. Each succeeding layers shall lap the preceding layer by 24-2/3
inches. IN the applicatlon, each membrane shall be rolled or flrmly pressed
into a mop coat of hot asphalt using not less than 20 pounds per
I00 square feet spread evenly. Each ply shall be lapped 4 inches at the ends,
and end laps shall be staggered not less than 18 inches in relation to laps
in the preceding layer. The installed membrane shall be without wrinkles, buckle:
kinks, or fishmouths and shall be continuous and without reduction in the
number of layers at any point. After all plies have been installed, the
entire surface of the membrane shall be coated uniformly with hot asphalt
using not less than 20 pounds per I00 square feet.

(a) Concrete and masonry surfaces. The three ply system shall
be applied to concrete and masonrysurfaces in the manner hereinbefore
specified.

7C.4.2 Application procedures. The application to vertical and
horizontal surfaces, the sealing of intersecting surfaces, and flashing
or pipe andduct sleeves shall, be done in the following order and in
accordance, with the following procedures:

(a) Vertlcal surfaces. Asphalt shall be applied to vertical
surfaces with cotton roller mops or other suitable application techniques.
three ply system hereinbefore speclfled shall be provided. Membranes shall
be applied vertlcally and shall extend from the top of the slab or flll
to the celllng line wlth no end laps and from intersection to intersection
of wall surfacel. Waterproofin membranes shall not be carried around
corners but shall be stopped tightly against intersecting surfaces. Vertical
Intersections shall be sealed In the manner hereinafter specified:

The

(b) Horizontal surfaces. Startlng at the low point, the three
ply system herelnbefore specified shall be applied. Waterproofing membranes
shall be stopped tightly against intersecting vertical surfaces. Inter-
sections with vertlcal surfaces shall be sealed in the manner hereinafter
speclfied.

(c) Intersections. Vertical Intersections of wall membranes
shall be sealed prior to horizontal Intersectlons between wall and floor
membranes. Intersecting surfaces shall be sealed wlth three fabric membrane
s-rlps 12, 18, and 24 Inches wide, respeetlvely and not more than 12 feet long.
Beglnnlng wlth the 12, then the 18, and flnally the 24 inch strip, each strip
shall be rolled or flrmly pressed Into a coat of plastic cement not less than
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1/16 thick. The Installed strips shall extend 6, 9, and 12 inches
respectively, on each side of the intersection and from the top of the slab
waterproofing to the ceiling line, with no laps. End strips shall be lapped
not less than 3 inches on horizontalinteresectlons between wall and floor
membranes and shall be sealed watertight with plastic cement. Each layer of
fabric membrane shall be a’lowed to dry prior to the application of the
succeeding layer. The installed fabric membranes shall be without
wrinkles, buckles, kinks, or flshmouths. After all plies have been
installed, the surface of the membranes shall be coated uniformly with a 1/16
inch coat of plastic cement.

(d) Flashing Q pipes and ducts. Flashln flanges of the sleeves
for pipes and ducts penetrating the waterproofine membranes shall be

primed, allowed to dry, and stripped in with two fabric membrane collars
cemented in place and to each other with plastic cement not less than 1/16
inch thick for each coating. Each collar shall be allowed to dry prior to
the application of the succeeding collar. The collars shall extend 4 and 6

inches, respectively, beyond the edge of the flanges, shall cover the

flanges, ad shall flt snugly against the sleeves. After the collars
are installed, they shall be given a 1/16 inch thick top coating of plastic
cement. Where the floor drains occur in waterproofed slabs, similar fabric
membrane collars shall be used to reinforce the openings in the membrane

waterproofing. The collars shall extend 4 and 6 inches, repsectively,
beyond the edge ofthe floor drain seepage pan. The reinforced membranes

shall be neatly fitted, pressed Into a heavy coat of plastic cement applied
to the seepage pan flange, and shall be securely clamped to the subdrain with

an approved clamping ring. Extreme care shall be taken to assure that

the seepage pan weep holes are kept clear of plastic cement or other

obstructing materials. The clamped membranes shall be free from wrinkles

and folds and shall meet the requirements of the 24 hour ponded water test
hereinafter specified.

7C4.3 Protective covering. Immediately after installatlon,-the
floor slab waterproofing shall be temporarily protected with a one inch

thickness of structural fiberboard until the specified floor finlsh Is
applied. To prevent adhesion of the fiberboard to the waterproofing, a

polyethylene sheet, having a minimum thlckness of 4 mils, shall be provided
between the two.

7C.5 Quality. control. Provisions of Section entitled "Contractor
Quality Control" Shall apply.

7C.5.1 Samples and desqqiptlve data. Before delivery of any
waterproofing materials to the building site, the following samples and

descriptive data shall be submitted for approval:

(a) Asphalt saturated asbestos felt 12 inches by width of

roll: Three pieces
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(b) Asphalt saturated fabric 12 inches by wldth of roll:
3 pieces

.(c) Insulating fiberboard: Descriptive data.

(d) Asphalt: Five pounds.

(e) Asphalt primer: one quart.

(f) Plastic cement: one quart.

7C.5.2 .In_pection of surfaces. Before starting the work, the contractor
shall inspect all surfaces to be waterproofed and.shall assure himself that
they are in satisfactory condition. He shall check the location and
setti6g of all items embedded in his work. All backlng and blocklng and
perimeter framing for recessed Items shall be in place as requlred by other
trades. All conduit, piping, and other required roughing in shall be complete.
The Contractor shall notify the Government of any serious defects or
conditions that will prevent a satisfactory application. Applicatlon shall
not be started until such defects and conditions have been corrected.

7C.5.3 Supervision. Waterproofing shall be applled under the
direction of exp-Fienced supervision and by workmen experienced In the
application. The Contractor shall coordinate the waterproofing operations
with other phases of the work to prevent staining or damaging of finished
work.

7C.5.4 Test for surface dryness. The surface to which felts are
o be applied shalllnot be considered dry, and application shall not be
started until the following conditions have been met. A minimum of one
pint of asphalt shall be used on a representative area:

(a) Foamin2. When applied to the surface to which felts are
to be applied, the asphalt, heated to 350 to 425 degrees Fahrenheit, shall
not foam upon contact with the surface.

(b) Strippability. After the asphalt used in the foaming-test
application has cooled to ambient temperatures, the coatine shall be tested
for adherence. Should any portion of the sample be readily sCripped clean from
the surface, the surface shall not be considered dry and applicatlon shall not
be started. Should rain occur during applicatlon, the work shall be stopped
and shall not be resumed until the surface has been tested by the methods
above and found dry.

7C.5.5 Test of membrane waterproofing. Prior to concealment,
membrane waterproofing on horizontal surfaces shall be covered with 4 inches of
ponded water for 24 hours to test watertightness. Careful measurement shall
be made of the water level at the beginning and end of the 24 hour period.
In the event that the waterlevel falls, the water shall be removed and the
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waterproofing membrane thoroughly dled end inspected. Repairs or replacement
shall be made as dlrected; after which the test shall be repeated, Work shall
not proceed before approval and acceptance.

7C.5.6 Contractor inspection. Waterproofing operations and testing
shall be conducted in the presence of the ,Contractor’s Quality Control rep-
resentative." All materials shall ave been approved before any work is
started

---o0o---
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SECTION 7D EXTERIOR MEMBRANE WATERPROOFING AND DAMPPROOFING

7D.I Applicable publications. The following publications of the
Issues listed below, but referred to elsewhere by basic desianation only,
form a pat of thls specification to the extent indicated by the references
thereto (where a number is suffixed to the specification number, it denotes
the effective amendment to the specification);

(a) Federal and Mllitar/ Specifications.

MIL-C-82052 Coating compound; waterproofing, mineral filled,
solvent type, asphalt base.

(b) Non Government standards;

American Society for Testing and Materials (ASTM)

D41-41 Primer for use wlth asphalt in dampproofing and waterproofinn.

D226-60 Asphalt saturated roofing felts for use in waterproofinn
and in construction of bult up roofs.

D449-49 Asphalt for dampprooflng and waterproofing.

7D.2 General requirements. Materials shall be delivered to the site
in the orlginal sealed contalners or packages, bearing the manufacturer;s
name and brand designation. Where materials are covered by a referenced
specification, the containers or packages shall bear he specification
number, type, and class as applicable.

7D.3 Materials.

7D.3.1 sphalt primer shall conform to ASTM Specification D41.

7D.3.2 Asphalt shall be type A conforming to ASTM specification D449.

7D.3.3 oatlng cpound for cold applied dampproofing shall conform
to specification MIL-C-82052.

7D.3.4 Aphalt saturated felts shall be 15 pound rag felts conforming
to ASTM specification D226.

7D.4 App.tication.

7D.4.1 Surface preparation. Surfaces to which waterproofing and
dampproofing are to b applied shall be smooth, dry and free from holes and

05-70,0939 103
Section 7D



and projections. Immediately before appllcation of waterproofing and damp-

proofing, surfaces shall be cleaned, and ipproved. Appllcatlon will not be

permitted in wet weather or when alr temperature is below 40 degrees

Fahrenheit.

7D..4.2 Primer shall be applied by one uniform brush coat of

approximately one gallon per I00 square feet of surface.

7D.4.3 Membrane waterp .rofin9 for concrete slabs on grade and

elevator pit at tatet plant shall consist of three layers of saturated

felts, and pln.qs of hot bitumen as specified herelnafter. Waterproofing

on vertical surfaces shall terminate In reglets, or by other approved methods

which shall maintain waterproofing In applied posltlon. Waterproofing on

horizontal surfaces shall extend up vertlcal surfaces, where practicable,

not less than 18 inches. All pipes, plpe sleeves, and other similar projections

through the membrane shall be made watertight, and all flashings and similar

construction shall be mopped thoroughly in place. Waterproofing shall be

applied a ply at a time, in such a manner that each ply or laver is complete

in itself. Each sheet of felt shall be lapped not less than 2 Inches:at the

sides and 4 inches at the ends; side and end laps shall be staggered not less

than 18 inchesin relation to the laps in the preceding ply; when

practicable, the waterproofing shall be applied so that the direction of water

flow is over and not against the laps. Each ply shall be laid in and

coated with hot asphalt using not less than 20 pounds per I00 square feet

for each mopping. Asphalt saturated felt shall be used with asphalt.

Asphalt shall not be heated above 400 dearees Fahrenheit. Thermometers shall

be used to check the temperatures during the heating operation to insure that

the maximum temperatures specified are not exceeded. Each strip of felt shall

be broomed into the hot bitumen in such a manner as to eliminate wrinkles,

buckles, and kinks. Each lap shall be mopped completely so that In no place

will felt touch felt. After all the speclfied plies of waterproofing

have been installed, the entire top surface shall be coated uniformly with hot

bitumen using not less than that amount specified for each ply, per I00 square

feet.

7D.4.4 Protective covering for Portland cment stucco waterproofing+/-

All exterior portland cement stucco as specified in section entitled "Stuccoinq"

below grade, on vertical surfaces where fill is to beplaced, shall be

protected by a layer of not less than inch thick fiberboard applled

with butted edges, in a mopping of hot asphalt. After Inst&llatlon, the

fiberboard shall be coated with three mopped coatings of asphalt. The

fiberboard shall be in the largest sizes practicable, shall have square edges,

and shall be treated to resist decay and insects.

7D.4.5 Dampproofln for parapet walls shall consist of three

coatings.of hot applied damproofiq asphalt. Coating material shall be

heated to a temperature at which it is entirely liquid, but not to exceed

375 degrees Fahrenheit. Application shall be uniform and applied at the rate

of not less than 25 pounds per I00 square feet per coat.
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(a) Back f.i/Ij as specified in the section entlfled "EARTHWORK"shall be tamped into place immediately after the last moppino Is appliedand approved.

7D.5 Quality control. Provisions of Section entitled "Contractor
Quality Control" shall apply.

7D.5.1 Test and test reports. The testing requirements statedherein or incorporated in referenced documents may be waived provided cetl-fied copies of reports oftest from approved laboratories performed on pre-viously manufactured materials are submltted and approved. Test reportsshall be accompanied by notarized certificates from the manufacturercertifying that the previously tested material is of the same type, quality,manufacture and make as that to be furnished for this project.

7D.5.2 Test of membrane waterproofing. Prior to concealment, membranewaterproofing on horizontal surfaces shall be covered with 4 inches of pondedwater for 24 hours to test watertightness.

---000---
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SECTION 7E CALKING

7E.I Applicable publications. The following publications of the
Issues listed below, but referred to elsewhere by basic designation only,
form a part of this specification to the extent indicated by the references
thereto (where a number Is suffixed to the specification number, it denotes
the effective amendment to the specification):

(a) Federal and Military Specifications.

TT-S-OO227d Sealing compound; rubber base, two component (for calking,
sealing, and glazing in building construction).

TT-S-OO230b Sealing compound, synthetic rubber base, single component
chemically curlng (for calkinn, sealing, and elazinq in
building construction).

7E.2 General requirements. Calking shall be provided in all open
joints and cracks exposed on the exterior of the buildinas, in all areas
requiring seallng with calking material to provide water and weathertinht
constructlon, and at all joints Indicated to receive calking or sealant.

7E.3 Ma#erlals.shal. I;be delivered to the job in the manufacturer’s
original unopened contalners, with the brands, date of manufacture and
name clearly marked thereon. All materials shall be carefully handled and
stored to prevent incluslon of foreign materials, or subjection to sustained
temperatures exceedlng 90 degrees Fahrenhelt. Calklna compound shall be
compatible with the material to, and against, which It is applied, and shall
be of the nonstaining type. Materials for calking compound more than six
nths old shall not be used. Color of calking compound shall be as approved.

7E.3.1 CIkln compound shall be a two component polysulfide type
conforming to speclflcatlon 1-F-S-00227, Type II, Class A or a single
component synthetic rubber type conforming to speclflcatlon TT-S-O0230,
Type II, Class A.

7E.5.2 Primer for use with the calking compound shall be a quick-
drylng colorless, nonstalnlng sealer, of type and consistency recommended
by the calking manufacturer. Prlmer shall be provided on masonry,
concrete and wood surfaces, and where recommended by the manufacturer. Where
a prlmer Is recommended by the manufacturer for a specific surface material,
tests related to that material shall Include primer.

7E.3.3 9ckstops. Glass .fiber roving, or neoprene, butyl, polyure-
thane, vinyl or polyethylene foams free from oil or other staining elements,
shall be used as backstops. Oakum and other types of absorptive materials
shall not be used as backstops.
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7E.4 Samples.. Before calking work ls started, a sample opening of

each type of joint shall be calked where directed. The sample shall show

the workmanship, bond and color of calking material, as specified or

selected for the work. The workmanship, bond, and color of the calking work

throughout the project shall match that of the approved sample joint.

7E.5 Surface preparat!on. Surfaces against which primer and calking

are to be applied shall be clean, dry to the touch, free from frost,

moisture gr)ase, oil, wax, lacquer, paint or other foreign matter that would

tend to destroy or impair adhesion. All joints shall be enclosed on three

sides. Where grooves for adequate calking have not been provlded, suitable

grooves shall be cleaned out to the depth of I/2 inch and ground to a

minimum width of I/4 inch without damage to the ad.ioininQ work. No qrindlng

shall be required on metal surfaces. Where necessary to provide a suitable

backstop, the back of joints over I/2 inch In depth shall be packed tightly

with an approved backstop material to wlthin the depth of I/2inch from

the surface. All loose partlcles of mortar shall be cleaned out just prior

to calking and grooves given a unlform coatina of primer. Primer shall not

be applied to exposed finish surfaces.

7E.6 Application. The calklna compound shall be applied In accordance

with the manufacturer’s printed instructions, using a qun with nozzle of

proper size to fit the joint width. The compound shall be forced into

grooves with sufficient pressure to fill the grooves solidly. Calklnq

shall be uniformly snoth and free of wrinkles, and unless Indicated other-

wise, shall be tooled as necewsary and left sufficiently convex to result

In a flush joint when dry Where the use of qun Is Impracticable, suitable,

hand tcxIs may be used. The calklng compound shall not be applied

to joints when the air temperature Is bleow 50 degrees Fahrenheit, or when

it appears probable that temperatures below 50 degrees Fahrenheit will

be encountered before the calking has set. The calking compound shall not

be used when it becomes too gelled to be discharged in a continuous flow

from the gun. Modification of the calking compound by addition of liquids,

solvents, or powders shall not be permitted. Only the amount of calking

whcih.can be installed wlthln four hours shall be mlxed, but at no time

shall this amount exceed 5 gallon unit increments. Calking around openings

shall Includ the entire perlnter of each openlng.

7E.7 Protection and cleanlng. Areas adjacent to joints to be fllled

shall be’protected from smearing by the compound. Paper masking tape may be

used for this purpose if removed 5 to I0 minutes after the joint sectlon Is

filled. Fresh compound that has accldentally been smeared on masonry shall

be scraped off immediately andrubbed clean with methyl ethyl ketone, toluene

or a similar solvent. Upon completion of calking all remaining smears,

stains, and other sollina resulting therefrom shall be removed and work

left in a clean and neatcondltlon.
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7E.8 Testlng. When calking material In excess of 15 gallons Is
required, notarized test certificates from an approved testlng laboratory
shall be submitted and approved on each lot of material to show compllance
with all tests required In specification TT-S-00227 or TT-S-O0230.
The testingrequirements stated herein may be waived when calking terial
is required in quantities less than 15 gallons, provided cert lfied copies
of reports of tests from approved laboratories performed on previously
manufactu.red materials are submitted and approved to show compliance
with specification TT-S-00227 or TT-S-O0230, and provided the test
reports are accompanied by notarized certificates from the manufacturer
certifying that the previously tested material Is of the same type,
quality, manufacture and make as that to be furnished for this project.

---000---
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DIVISION 8 DOORS, WINDOWS AND GLASS

SECTION 8A. -Metal Ooors and Frames
8B. Bullder’s Hardware
8(]. Metal Wlndows
8D. Glass and Glazing
BE.. Metal Wall Louvers
8F. Aluminum Entrances, Doors and Frames
8(3. Aluminum Curtainwalls

SECTION 8A. METAL DOORS AND FRAMES

8A.I Appllcable publications. The following publications of the
ssues listed below, bbt referred to elsewhere by basic designation only,
form a part of thls specification to the extent Indicated by the references
thereto (where a number is suffixed to the specification number, it denotes
the effective amendment to the specification).

32Ye

(a) Bureau of Yards and Docks/NAVFAC Specifications.

Metal doors

8A.2 General Requirements. The work includes metal doors and frames.
Metal doors and frames shall L-nform to the applicable requirements of
specificatlon 32Y, except as specified otherwise herein. Doors and frames
shall be sizes and types Indicated or specified. -Structural steel frames and
hinged aluminum doors and frames are specified in other sections.

8A.2.1 Hollow pressed steel frames shall be modified where necessary
to suit actual thickness of walls and partitions and to obtain the
finished conditions Indicated. They shall be the full welded unit type; all
corners shall be mitered, welded and full length of the joints, and ground
smooth. Frames shall be reinforced properly and as necessary for the
proper installatlon of hardware. Angle clips shall be welded to the bottom
of each jamb for anchorage to the floor. Jambs shall be anchored fo the floor
with not less than two fastenings and to walls and partitions with approved
strap anchors spaced not more than 2 feet on centers. All anchors and bolts
shall be concealed where practicable.

8A.3 Hollow metal Doors.

8A.3.1 Type II doors shall be provided at all door locations except
doors #I01, 102 and 112.

8A.3.2 Hollow metal doors, except as specified otherwise herein,
shall conform to the applicable requirements of Specification 32Y for Type II.

8A.4 Galvanized and shop primed finish. In addition to the surfaces
stipulated in specification 32Y, all hollow metal doors and frames shall be
provided with a galvanized and shop primed finish.
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8A.4.1 Louvers for exterior doors shall be provided with Insect
screen of 18 by 16 mesh aluminum.

8AS quality control. Provisions of Section entitled "Contractor
Quality Control" shall apply.

8A.5.1 Tests and test reports. The testing requirements stated
herein or Incorporated in referenced documents may be waived, provlded
that certified coples of reports of tests from approved laboratories
performed on previously manufactured materlals are submitted and approved.
Tests reports shall be accompanied by notarized certlflcates from the
manufacturer certlfylng that the previously tested material is of the same
type, quality, manufacturer and make as that to be furnished for this proect.

---000---
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SECTION 8B. BUILDER’S HARDWARE

8B.I Applicable publications. The following publications of the

issues listed below, but referred to elsewhere by basic designation on|y,

form a part of this specification to the extent indicated by the references
thereto (where a number is suffixed to the specification number, It denotes
the effective amendment to the specification):

(a) Federal and Military Specifications.

FF-H--IO6a(1)(INT 9) Hardware, Builder’s Locks and Door trim
FF-H-OOIIIb Hardware, Builder’s; Shelf and miscellaneous
FF-H-II6c(4) Hinges, Hardware, Bullders’s
FF-H-121c Hardware, Builder’s, Door closing devices

(b) Non Government Specifications and Standards

ASTM-AI67 Corrosion resisting chromium nickel steel plate, sheet and strlp.

8B.2 General requirements. All builder’s hardware shall be provided
as indicated, specified, or necessary to completely equip the Treatment
Plant and Reservoir Pump house, except that hardware for aluminum entrance
doors is specified in section "Al.uminum Entrances ’f. Hardware for well house

eoors is specified in section entitled "Prefabricated Metal Buildings".
Any hardware that is necessary to completely equip the bullding Is not
definitely specified or indicated shall be provided In the size, type and

quality specified for similar usage elsewhere In the building or shall be as

needed to satisfy operational requlremehts. Types, flnlshes, and trlm

specified herein are taken from the applicable federal speclflcatlons. All

hardware of the same type shall be furnished by one manufacturer. Hardware

for application on metal shall be made to. standard templates, and the
templates shall be furnished to the manufacturer of metal doors and metal

door frames. All modifications to hardware, required by reason of constructlon
characteristics, shall be such as to provide the speclfled operatlve or

functional features. Items of hardware shall be dellvered to the job site

in their original individual containers, complete with the necessary
appurtenances including screws, keys, and lstructlons. Each container

shall be marked with the manufacturer’s name and catalogqe number as they

appear in the hardware schedule.

8B.3 Hardware Items.

8B.3.1 Hies shall conform to the applicable requirements of

specification FF-H-II6, except as specified otherwlse hereln. Loose pln
hinges for doors with reverse bevel locks or latches shall be constructed
in a manner that will eliminate removal of the plns when the doors are In
a closed position. Types of hinges shall be speclfled herelnafter.
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8B.3.2 Lock and latch sets shall conform to the applicable requirements
of specification FF,H-106, except as specified otherwise herein, The
series selected shall, as far as practicable, be used through out the
project. All lock and latch sets of a series shall be the products of a
slnqle manufacturer, Lock cylinders shall have not less than five pin
tumblers. Types and trim for Iocksets, latches, and accessories shall be
as specified hereinafter.

8B.3.3 __Door closers shall confoPm to the applicable requirements of
specification FF-H-121, except es specified otherwise herein. Types, sizes
styles, arms and flnlshes for the closers. shall be as speclfied herein-
after or as necessary for proper operation of door.

8B.3.4 Shelf and miscellaneous hardware shall conform to the
applicable requirements of specification FF-H-O0111, except as specified
otherwise herein. Types, sizes, and other details shall be as specifled
hereinafter.

8B.3.5 Kick plate. The width of all plates shall be two inches
less than the wldth of the door and elght Inches hlgh..

8B.3.6 Weatherstrippln shall be provided at heads and jambs of
doors specified herelnafter and shall provide a completely weathertlght
installation. Weatherstrlpplng shall be fabrlcated of stainless steel strlp
not less than 0.005 Inch thick, alloy 302,.sprlng temper, conforming to
ASTM Speclflcatlon A167. Design of the weatherstrlpplng shall be of the
"V" cushlon type and conflguratlons and slzes shall be slmllar to Zero
Weather Stripping Co., Inc. No. 19W, Accurate Metal Weather Strlp Co., Inc.
No. II9W or Chamberlin Company of America No. 182. Fastening of weather-
strlpplng to metal door frames shall be with stainless steel self-tapplng
screws at l-I/2.1nches on centers. Installatlon of weatherstrlpplng shall
permlt complete closure of doors and shall cause no blndlng of the doors.

8B.3.7 Thresholds shall be provided at doors.specified hereinafter
and shall be of the following types:

(a) Thresholds at exterior doors shall be of extruded aluminum
6063-T5 alloy with satin flnlsh. Except.as otherwise Indicated threslolds
shall be between 4 and 5 Inches wlde and shall have a wall thickness of rot
less than 0.125 inch. Thresholds.shall have ribbed top surface. Thresholds
at lnswinglng doors shall be of the water return type complete wlth weep-
holes to provide positlve drainage to the exterior. All exterior doors
that are to receive thresholds shall be provlded with I-3/8 by 9/16 by
.083 inch extruded aluminum drip cap fastened to door with stainless steel
self tapping screws at 4 Inches on centers. Thresholds shall be in. one piece,
neatly cut to fit the particular opnlng and installed-by settlng In s bed
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of calking compound as specified in section entitled "Calking and then

anchored in placed with approved expansion shields and I/4 inch in diameter

stalnless steel screws, one at each end and intermediately spaced at
notm0re than 12 inches on centers.

8B.4 Fasteners’ of the proper type, quality, size, quantity,
nd, flnsh shall be supplied with the hardware. All fasteners exposed to
weather shall be of non ferrous metal and shall match the trim finish as

close as possible.

8B.5 Finishes. All hardware shall have US26D satin chrome finish.

8B.6 Keying ystem. A master keyinq system shall be provided. The
system shall be designed to provide the hiehest possible security
conslstent with the type Of system being used. Any pertinent keyinn requiremen
not specified herein shall be as directed.

8B.6.1 Keys shall be supplied as follows:

Locks, group,, or sets of locks__ Ouantity. of keys

Each cylinder lock (except keyed alike locks) 2
Each keyed alike group 2
Each master keyed set 2
Ech change key shall be stamped with change number and set symbol, and
each master key shall be stamped with set symbol as applicable.

8B.7 Application of hardware. All hardware shall be installed in

a neat, workmanlike manner following the manufacturer’s instructions.
Fasteners, supplled wlth the hardware, shall be used to secure the hardware
in place. Machine screws, set in expansion shields shall be used for

securlng hardware to concrete or solid masonry surfaces. Toggle bolts
shall be used to anchor hardware to hollow masonry. Thru bolts shall be used

where speclfled or where necessary for satisfactory installation. After
appllcation, hardware shall be protected from paint, stains, blemishes, and

damage until acceptance of the work. All hardware shall be properly adjusted
and checked out In thepresence of a government representative to see that the

hlnges, locks, latches, bolts, holders, and closers operate properly. After

hardware is checked keys shall be tagged, identified, and delivered to the
Officer in Charge. Any errors incutting, or flttlng, or any damage to
adjolning work shall be repai.red as dlrected. Application of door closers,
surface butts and panlc hardware on the surface of metal doors other than
kalamein doors shall be accomplished wlth machine bolts through 18 gage
metal sleeve spacers. Application of door closers; surface butts and

panic hardware on kalameln doors shall be accomplished with through bolts
and grommet nuts.
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8B.7.1 Location of hardware on hinged doors shall be as follows,unless indicated or specified otherwise:

(a) Locks. Knobs shall be located so that centerline of the
strike is 40-5/16 inches (omina) above the finished floor.

(b) Push plates shall be located so that center line of the
push plate is 45 inches (nominal) from the finished floor

(c). Pull plates shall be located so that center llne of the pull
is 42 inches (nominal) from finished floor.

(d)

Top hi ncle:

Bottom hinge:

Hinges shall be located as follows:

Not over 9-3/4 inches from the inside of frame
rabbet at head to center line of hinge

Not over 10-3/8 Inches from finished fllor to center
line of hinge.

Center hinge:. Midway between top and bottom hlnqe.

(e) Kick plates shall be located on the push side of single
acting doors.

8B.8 Hardware shall be provided as follows:

EXTERIOR DOORS

Door I01 to have:

pair master keyed cylinders
Balance of hardware furnished by aluminum door supplier

Door 103 to have:

I-I/2 pair butts
Iockset
closer
overhead holder
kick plate
threshold
set weatherstrlpping
drlp cap

T2106 4-I/2 x 4-I/2 NRP
86B 5
3001 size IV with Type R bracket
1161
1225

Doors 104, 105, I14, to have:

I-I/2 pair butts
lockset
closer
O.H. Holder
kick plate
threshold
set weatherstripplng
drlp cap

T2106 4-I/2 x 4-I/2
86DW 5
3001 size IV with Type R bracket
1161
1225
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Door 106, each to have:

-I/2 pair butts
lockset
closer
kick. plate
stop
threshold
set weatherstrippinn
drip cap

T2106 4-I/2 x 4-I/2
86B 5
3001 size IV
1225
1329 E

Door 201 each to have:

-I/2 pair butt
lockset
closer
O.H. lolder
kick plate
Th resho d
set weatherstripping
drip cap

Pair doors.A, to have;

3 pair butts
lockset

2 flush bolts
20.H. holders
threshold
set weatherstripping
dripcap

T2106 4-I/2 x. 4-I/2
86B 5
3001H size V with Type R bracket
1161
1225

T2106 4-I/2 x 4,1/2
86DW 5
1045
1161

INTERIOR DOORS

Doors 102, 112, each to have;

i pair master keyed cylinders

Balance of hardware furnished by aluminum door supplier.

Doors 107, I08, 109, II0, 206, 208, 210 each to have:

I-I/2 pair butts
lockset
kick plate
stop

T2106 4-I/2 x 4-I/2
86A 5
1225
1330E
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Doors ii, 209, each to have:

1-1/2 pair butts
1 latehset
1 closer
1 kick plate
.i stop

T2106 4i/2 x 4-1/2
86N-5
3001 size iii
1225
1330 E

Doors 202, 203, 204, 205, each to have:

1-1/2 pair butts
1 push plate
1 door pull
1 closer
1 kick plate
I stop

T2106 4-/2 x 4-1/2
465 16 x 4
455 16 x 4
3001 size iii
1225
1330E

8B.9 Quality control. Provisions of Section entitled "Contractor QualityControl" shall apply.

8B.9.1 Samples and sample list. As soon as practicable after award of
contract and before any builders’ hardware is delivered to the job site, a
sample list, in quadruplicate, listing each item of builders’ hardware shall be
submitted for approval. The sample list shall be submitted in the following form:

Item No. Federal Mfrs. Name
& File Hardware Specif. and UL Mark (If

Designation Item Type No. Catalog No. ire rated)
1
2

The symbol (F) will indicate that the sample is listed in NAVFAC TS-8HI7 entitled
"List of Builders’ Hardware S@mples on File in Washington, D.C.", and that a sample
is on file at the Federal Construction Products Center, General Services Administra-
tion Regipnal Office Building, 7th and D Streets, S.W., Washington, D. C. 20407. Sam-
ples on file are not required to be submitted with the exception that samples of mod-
ified items shall be submitted. Affidavits shall be submitted certifying that items
designated (F) are equal in all respects to the approved samples on file in Washington,D.C. The symbol (NF) will indicate that there is no sample of the item on file and
submission of the sample is required. The submitted samples shall be tagged and
marked with the manufacturer’s name and catalog numbers.

8B.9.2 Hardware schedule. After approval of the samples and sample list and
before hardware is delivered to the job site, a hardware schedule shall be submitted
and approved.

8B.9.3 Keying System shall be submitted and approved prior to manufacture of locks.

8B.10 Testing requirements. Tests specified in referenced specifications forflocks and latch sets shall be conducted by an approved nationally recognized inde-
pendent testing agency. Three notarized copies of laboratory test reports shall be-.
.submitted and approved before delivery of hardware to the site.

---o0o---
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SECTION 8C METAL WINDOWS

8C.I Alpllcable pub.llcatlons. The following publications of the

Issues llsted below, but referred to elsewhere by basic designation only,
form a part-of this specification to the extent indicated by,he references
thereto (where a number is suffixed to the specification number, it denotes

the effective amendment to the specification):

Bureau of Yards and Docks/NAVFAC Specifications.

IOYe Metal windows (steel and aluminum)

8C.2 General requirements. Metal windows and frames shall conform

to the applicable requirements of specification IOY, exceDt as specified
otherwise herein, and shall be of the types and sizes, Indicated or

specified. Glass, glazing, and calking are specified in other sections.

Windows shall be of aluminum.

8C.3 Glazing provisions. Extruded snap in metal elazinn beads shall
be provided at all windows.

8C.4 Mullions shall be provided between multiple window units where

indicated or necessary. Mullions shall be designed to wlthstand a uniform

wind load of 20 pounds per square foot of window area without deflecting

more than 1/175 of the span.

8C.5 hop finishes.

8C.5.1 Shop finish on all alumlnum members shall be a caustic

etch to a uniform satin finish, with two spray coats of methacrylate lacquer.

8C.6 Project windows shall conform to the requirements for

heavy custom type P-A2H aluminum windows.

8C.7 Insect screens shall be provided for ventilators o all windows.

8C.8 Hardware for all windows shall be nickel bronze alloy with

US-25 D brush finish.

8C.9 Weatherstripping shall be provided at all ventilators, of

double ployvinyl, at entire perimeter of all windows.

8C.I0 Quality. control. Provisions of Section entitled "Contractor
Quality Control" shall apply.

8C. I0.I Test and test reports. The testing requirement stated herein

or Incorporated in referenced documents may be waived, provided certified copies

of reports of test from approved laboratories performed on previously
manufactured materials are submitted and approved. Test reports shall be

accompanied by notarized certificates from the manufacturer certifying that

the previously tested material Is of the same type, quality, manufacture,

and make as that to be furnished for this project.

---o0o---
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SECIIOH 8[.) GLASS AND GLAZ NG

8!].I Applicable publications. The followinq publicatlons of the
issues listed below, but referred to elsewhere by basic designation only,
for a part of this specification to the etent, indicated by the references
thereto (where number is suffixed to the specification number, it denotes
the effective amendment to the specification):

a .Fg_d.r_a_L S_ec f cat ions.

Class, plate., sheet, fiqured (corrunated and float,
for nlazlnn mirrors and other uses).
Clazine compound sash (metal) for beddinn and face lazinn.

]!3." 9_on__e_r_al__R_q_uj_r_e_m_e_n_ts__. Glazing rabbets shall be rigid, true,
plumb. square, properly primed, clean, dry. and dust free before glazing work
is started. Protective coatings shall be removed from metal rabbets with a
solvent. Solvent used on aluminum sash shall not stain or etch the finish.
Clazinq work shall not be started until the outdoor temperature is above
4: deqrecs Fahrenheit on a risinfl thermometer, unless approved provisions
are made to warm the glass and rabbet surfaces. Sufficient ventilation shall
De provided to prevent condensation of moisture on glazing work during
installtion. Glazinq work shall not be performed during damp or rainy
weather. Sash shall be nlazed in a closed position and shall not be operated
until lhc qlazin compound has set. Glazincl materials shall be mized
uniformly without the addition of thinners or other materials, and shall be
use( wnile still fresh.

.3 Materials. Each llqht shall have the manufacturer’s label
showin tve tpe, thickness, and quality of glass. Labels shall not be
removed until the lazinn work has been approved. Putty and qlazing.compounds
shall be delivered to the site in unopened containers, labeled plainly
with the manufacturer’s names and brands.

8[#..I Glass shall cnform to the applicable requirements of
specification DD-G-451 and shall be rovided in locations indicated or
specified.

(a) Plate or float qlass shall be type l,class I, quality q3,
I/4 inch tIick.

(b) Sheet qlass, type II, class I, quality q6, shall be provided
for glazinn openines not indicated or specified otherwise. Single strength
qlass shall be provided for sizes up to and including 60 united Inches;
double strennth, for sizes up to 80 united inches; 3/16 inch thick glass
for sizes up to I00 united inches.
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(c) W!.re glass shall be type III, Class I, klnd A, form I,
mesh M3, not less than 7/32 inch thick.

8D.3.2 Settlnq materials.

(a) Glazing c_.pound for glazing metal sash and doors shall
conform to specification TT-G-IO. Glazinq compound for aluminum sash and
doors shall be aluminum colored, and shall be a type of compound which does
not require painting. Other glazlng compound shall be grey or a neutral
color.

(b) Vinyl or synthetic rubber gaskets of the type recommended
by the window or door mnufacturer shall be provided for glazing of
aluminum windows and doors. The gasket shall be compressed not less than 15
percent when installed.

(c) Glazing beads or stops and all screws or otherparts necessary
to install them shall be furnished with the sash and doors.

8D.4 Installatlon.

8D.4.1 Clearances. Edge clearance for glass shall be not ess than
I/8 inch for steel frames, and not less than 3/16 inch for aluminum frames.
The minimum edge clearance shall be not less than the thickness of the glass.
The face clearance of glass from rabbets or stops shall be not less than
I/8 inch. Clearances sha.II be maintained for all lights larger than 50
unlted inches (l.e., when the sun of the width and length exceeds 50 Inches),
with setting blocks at the sill and centerinq shims Inside andout of all
four edges.

8D.4.2 Gla=ing. Sufficient gla=lng compound or putty shall be applled
to the entlre perimeteof the rabbet. Two settlng blocks shall be placed at th
quarter points from each end. The glass shall be pressed into the rabbet
without springing .o forcing, and. centered so that the compound completely
covers the glass in the rabbet, allowing I/8 inch minimum back putty.
Glass in doors and In sash provided with stops shall be set with stops along
all edges, and a proper bed of compound shall be provlded between the glass
and the stops.

UD.5 Cleaning. Upon completion of the WaterTceatment Plantand
Reservoir Pump’lng Station cracked,broken, or Imperfect glass, or glass
whlch has been set improper!y, shall be replaced, and all glass shall be.
washed clean.

8D.6 Quality. control. Provisions of Section entitled "Contractor
Quality Control" shall apply.

80.6.t Test reports The testing requirements stated herein or
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incorporated in the referenced documents may be waived, provided that
certified copies of reports of tests from approved laboratories performed
on previously manufactured materials are submitted and approved. Test
reports shall be accompanied by notarized certificates from the manufaciurer
certifying that the previously tested material is of the same tyne, quality,
manufacture, and make as that to be furnished for this lroject.

---o0o---
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SECTION BE. METAL WALL LOUVERS

U[.I Applicable publications. The following publications of the

issues.listed below, but referred toIsewhere by basic desiqnation only,
form a part of this specification to the extent indicated by the references
thereto (where a number is suffixed to the specification number, it denotes
the effective amendement to the specification):

00--S-775d

(a) Fd__e._l_d Military Specifications.

Steel sheets, carbon, zinc coated.

[E.2 Ge__n_er_a_l__r__e_q_uj._r_e_m_e_n_t_s... The work includes metal wall louvers
Louvers in metal dc.rs are specified in section entltled ’LMetal Doors
an(,’ Frames".

BE.3 Stationary wall louvers shall be of the sizes and free areas
indicated. Exterior wall louvers shall be of weatherproof type and shall be
nrovided with I/2 by I/2 inch mesh bird screen in reversible frame. Screen
frames shall be installed by means of clips in such manner that they can
be removed readily for cleaninq and repairing Screen shall be installed on
the interior face of the louvers, except that when ducts or adjustable
dampers are to be connected to the louvers, the screens shall be Installed
n the eterior face. Flannes shall be provided on the interior face of
louver frames where louvers are to be connected to ducts or mechanically
)peratod dampers.

ii.3.1 Extruded aluminum louvers. Louvers indicated as stationary
wa louvers sha I---I--6- rt--e-i- e--x-ded a umi num 6063-T5 a umi num w th
a wall thickness of not less than .081 inch. All aluminum components shall
be provided with mill finish. Bird screen shall be of 0.047 inch in
diameter aluminum wire in extruded aluminum frame. All screws and other
fasteners shall be of stainless steel.

8L.4 Automatic aravity shutters, shall be ofe sizes indicated,
md shall be for wall mountinn aravity exhaust type. Frames shall be
extruded aluminum..063 inches thick. Blades shall be 24 gauge aluminum.
Zearinqs shall be self lubricatin9 nylona. Axles shall be 3/16 inch diameter

,alvanized seel rod. Blades shall be linked together with 14 gauge aluminum
links with eyelet and pin bearinas. Shutters 20 inches and wider shall have

double linkane. Blades shall have felt silencers where blades strike when

closed.

!3L.4.5 Installation shall be in accordance with the manufacturers
published instructions except as indicated otherwise. All exposed screw
heads shall be of the countersunk type.

---o0o
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SECTION 8F ALUMINUM ENTRANCES, DOORS AND FRAMES

8F.I Applicable publicatlons. The following publications of the
Issues listed below, but referred to elsewhere by basic designation only
form a part of this speclficatlon to the extent indicated by the reference
thereto (where a number is suffixed to the specification number, it dnotrs
the effective amendment to the speclfication).

(a) Bureau of Yards and Docks/NAVFAC Specifications.

32Ye Metal Doors

(b) Federal Specifications.

FF-H-IO6a(1) (INT.9)

FF-H-OOIIIb
FF-H-II6c(4)
FF-H-121c

Hardware, builders’; locks and door trim.

Hardware, builders’; shelf and miscellaneous
Hinges, hardware, builders’
Hardware, builders’,door closinq devices.

8F.2 General requirements. The work includes aluminum entrances,
doors, frames, sidelights, transoms and enclosures, which 5hall be custom
built to sizes and details indicated and shall be designed for use at

exterior and interior locations as indicated. Doors shall.be provided omoletc

with hardware. Materials and workmanship shall conform Io the
application provisions of specification 32Y except as specified otherwise
herein.

8F.3

8F.4
anodized.

Doors shall be full glazed narrow stile and rail type.

Finish. All exposed aluminum surfaces shall be satin finish

8F.5 Hardware. Fasteners for securinq hardware shall be of

stainless steel.

8F.5.1 Butts shall conform to specification FF-H-II6, type T2102,

aluminum, 4-I/2 by 4-I/2 inches, and shall be provided for all door leaves

3 per af.

8F.5.2 Closers. Shall conform to specification FF-H-121, type 300i,

size IV, rack and pinion construction, streamline design with aluminum
alloy case. One closer shall be provided for each door lead.

8F.5.3 Deadlocks shall be provided at doors IOl, 102 z}nd 112.
Deadlocks shall conform to specification FF-H-I06, type US269, except that

cast and backset of cylinder shall be modified as approved for use with

narrow stile aluminum doors, and except that turn knob shall withdraw
but shall not project the dead bolt. Cylinders shall be master keyed to
other building hardware.
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8F.5.4 STops shall conform To FF-H-O0111, Type 1320E or 1328E To
suit The particular InsTallaTlon. One stop shall be provided for each door
leaf and shall have a US26D finlsh.

8F.5.5 CombinaTlon pull and push bars shall be provided on both
sides of leaves of doors I01, 102, and 112. Bars shall be of anodized aluminum
or sTalnless steel, of an approved design and shall be of such length as To
be secured aT both side rails of The door leaf.

8F.5.6 Thresholds shall be provided aT doors I01 and 112. Thresholds
shall be of extruded aluminum 6063-T5 alloy not less Than I/8 inch Thick,
shall have a ribbed Top surface and unless indicated otherwise shall be
4 inches wide. Threshold shall be anchored in place with I/4 Inch counter-
sunk machine screws In expansion shields spaced not more Than 12 Inches
on centers.

8F.5.7 WeathersTrippin shall be provlded aT all exterior doors.
WeaThersTripping shall be provided aT Jambs, heads, meeting rails and
boTToms, and shall be of sillcone TreaTed wool plle Inset into The aluminum.

8F.6 Quality control. Provisions of Section entitled ’Contractor
Quality Control" shall apply.

8F.6.1 Test and Test reports. The TesTing requirement sTaTed herein
or incorporated in referenced documents may be waived, provided certified
copies of reports of Test from approved laboratories performed on pre-
viously manufactured materials are submiTTed and approved. Test reports shll
be accompanied by notarized cerTificaTes from The manufacturer certifying
That .The previously TesTed material is of The same Type, quality, manufacture
and make as That to be furnished for this project.

8F.6.2 Shq,p drawings and caTalo data shall be submiTTed and approved
before delivery of any of The materials To The site.
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SECIION 8G ALUMINUM CURTAINWALLS

bG.l cope of work. This section includes the specifications for
the furnishing and installina of all aluminum curtainwalls, aluminum
louvers, and aluminum door frames as shown.

dG.2 A2plicable publications. The following publications of the
issues listed below, but referred to elsewhere by basic designation only,
form a part of this specification to the extent Indlcated by the
references thereto (where a number is suffixed to the specification number,
it denotes the effective amendment to the specification):

(a) Bureau of Yards and Docks/NAVFAC Specification.

lOYe Metal windows.

(b) Non Government documents.

American Society for Testine and Materials (ASTM)

;136-65T

137--45

u244.-62

Method of Test for Resistance of Anodlcally
Coated aluminum to Staininq by Dyes
Method of Test for Welaht of Coating on Anodically Coated
Aluminum
Method of Measuring Thickness of Anodlc Coatings on
Aluminum with Eddy Current Methxs

Porcelain Enamel Institute (PEI)

Color Guide of Architectural Procelain Enamel.

S-100(65) Specification for Architectural Porcelain Enamel on
Steel for Exterior Use.

G.3 Shop finish on aluminum. After fabrication, all surfaces of
curtainwall components (except panels), shall be thoroughly cleaned and
eiven a satin finish in accordance with specification IOY.

8G.3.1 Anodized flnish. Surfaces shall be provlded with an
anodic coating. The coatine shall be aluminum color. The coating shall
be applied over a satin finish, and shall be sealed. The coating shall have
a mininum film thickness of 0.0007 inch and a minimum ceetlng weight
of 32 miligrams per square inch when tested in accordance with ASTM Mthods
[244 and 137, respectively. The effectiveness of sealing shall be
determined by testinq in accordance with ASTM B136. Surfaces shall
be protected from handling marks until sealers and protectlve coatlngs are
applied.
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8G.3.2 Protective coating shall comply with specification IOY.

8G.4 Curtalnwalls.

8G.4.1 All curtainwalls. Vertical mullions for the curtainwall
shall be as indicated. MuliOn’ are to be prepared for secure anchorage
to the structure and shall be deslgned to withstand a 20 pound per square
foot wind load. Furnlsh all aluminum accessory angles, plates and

fastenings as indicated on the drawings.

8G.4.2 Curtainwall. The sub-frame perimeter bars shall be
extruded channel section 2-1/2 Inches deep minimum webthickness I/8 Inch;

glazing rebate height 7/8 inch. Vertical and horizontal extruded tubular
sections are to be 2 inches wide, 2 inches deep and glazing rebate Is to be
7/8 Inch high. The corners of the sub-frames shall be coped, mortise and tenon
construction, providing rigid and secure connection. Tubular sectlons
shall be coped, and mortised and tenoned to frame, and spigot type construction
used where tube-to-tube occurs. Frames have 3/4 inch outstandlng flanges for

insertion of "H" type mulllon covers to provide for thermal expansion and
contractor. Insulated panels are to be secured outside,by continuous removable
bead. Frames and sub frames shall be provided with continuous vinyl
Insert weatherstripplng.

8G.4.3 Panels shall be provided under this section by the
curtalnwall manufacturer All panels shall be Installed in frames In
accordance with curtaInwal.I manufacturer’s approved shop drawings to Insure
proper installation.

(a) Panels shall be box type porcelain enamel On steel
manufactured in accordance with Porce.lainEnamel Institute Specification
PEI:S-100(65).

(b) Face panels (exterior and Interior) shall have porcelain
enamel coating with minimum thlckness of .007 Inch on 16 gage steel.

(c) Panels shall have a styrofoam core with a maximum "U" factor
of .20.

(d) Color of panels shall be from the Color Gutde for

Architectural Porcelaln Enamel by Porcelain Enamel Institute, as approged
from color samples.

8G.5 Quality control. Provisions of Section entitled "Contractor Quality
Control"shall apvlv. Before vrocedin with the manufacture, thecurtainwall-
contractor shall uSmit complete shopdawing@ for @pprgval. No wgrk,ieto be

performed until pproval of these-drawlngs and panel cor is receiveo.. "
8G.5 Erection. The curtainwall shell be erected In accordahce

with the approved shop drawings, and manufacturer’s recommendat!ons. The

curtainwall shall be set plumb, square and level, and be held securely In
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correct vertical and horizontal alignment. All ventilators shall be adjusted
before glazing. The curtalnwall joints shall be sealed with a polysulfide
type sealer as specified in section entitled "Calkinq.

8G.6.1 Frames Sub frames, angles and plates shall be set in thelr
correct locations as shown and shall be level, square, plumb and at proper
elevations, in alignment with other work and anchored to adjacent material 2
feet on centers maxlmum. Frames shall be screwed in place a required to
afford a fastening system for a tiehtly closed joint.

8G.6.2 Joints for frames, stops, beads and other moldinns shall be
accurately cut and fitted to result in a tightly closed .joint.

8G.7 Protectlon and cleaning. The contractor shall prevent contami-
nation by other trades, and maintaln the curtainwall durine the construction.
At the conclusion of construction, the contractor shall perform final
cleanln9 of the curtalnwall to the satisfaction of the Officer in Charqe.

---000---
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[.)IVISION 9 FINISHES

SLCTION

SECTION

9A. Field Painting
9B. Tile Work
9C. Acid-Resistinq Ouarry Tile Floors
9D. Vinyl Asbestos Tile
9E. Acoustical Work
9F. Metal Lathing
gO. Plasterine and Stuccoing

9A. FIELD PAINTING

9A.I #_]icable publications. The following publlcatlons of the
issues listed beT- t referred to elsewhere by-basic designation only,
form a part of this specification to the extent Indicated by the references
thereto (where a number is suffixed to the speclficatlon number, it denotes
the effective amendment to the specification):

(a) Federal and Military Specifications.

fT-C-555 Coating system, textured (for exterior and exterior masonry
surfaces).

7r-L-,iSgd(1) Enamel, alkyd, qloss (for exterior and interior surfaces).
Fi-L-496b(1) Enamel, heat resisting (400 Fahrenheit), black.
fl-E-OObOif Enamel, alkyd, gloss, tints and white (for interior use).
rT__; ,,O.b Enamel interior, semigloss, tints and white.
-!i-E--543a Enamel, undercoat, interior, tints and white.
fT-L-190c Linseed oil, boiled (for use in organic coatings).
if--P-29e Paint, latex base, interior flat, white and tints
f-P-30d Paint, alkyd, odorless, interior, flat, white and tints.
TT.-P-86e Paint: red lead base, ready mixed.
T]-P-.95a(3) Paint, rubber base (for swimming pools).
T--P-645 Primer, painT, zinc chromate, alkyd type.
TT-S-176d Sealer, surface, varnish type, floor, wood or cork.
i.ilL--P-15149 Paint, stencil.
MIL-P-15328B Primer, pretreatment (Formula No. 77 or metals).
HIL-.C-18480A Coatine compound, bituminous solvent, coal tar base.

(b) Military Standards.

IL-.STD-IOIA Color code for pipelines and for compressed gas cylinders.

9A.2 General requirements. Surfaces to be painted shall be thoroughly
cleaned and, mless specified otherwise, shall be dry when paint is applied.
Paint shall not be applied to surfaces upon which there is frost, ice, or
snow. Interior areas shall be broom cleaned and dust free before and during
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the application of any painting material. Surfaces which will be Inaccessible
after erection shall be treated and primed prior to erectlon, using two
coats of the designated primer. Painting materials shall be worked
thoroughly Into all joints, crevices, and open spaces. Samples of all
finishes shall be submitted for color selection. Colors and shades of colors
shall be as dlrected unless indicated or speclfled otherwise hereinafter.
Succeeding coats of paint shall vary sufficiently in. shade from the color
of the preceding coat to permit ready identiflcatlon.Finlshed surfaces
shall be smooth, even, and free of defects. Damaged palntlng shall be
retouched before applying succeeding coats of palnt. Palnts and paint
materlals shall be delivered in unbroken orlglnal packages bearing the
manufacturer’s name and brand designation. Storage of paints and palnt
materlals and the mixing of paints shall be restricted to the Iocatlons
directed. Surfaces to be Imbedded in concrete and factory finished
materials shall not be fleld painted under this section exceptat factory-

finished surfaces which are damaged during installatlon shall be restored
to thelr original condition. Reduction of paints to proper brushing
conslstency shall be accomplished by addlng fresh paint; except that when

thinning is mandatory for the types of paint being used, wltten permission
to ue thinners shall be obtained from the Officer In Charge. The written

permision shall Include quantities and types of thlnners to use. Thinners

shall not be permitted upon the job sites unless written permlssion for

thinning has been given by the Officer In Charge.

9A.3 mplln and testing. Sampling and testing of paint as specified
hereinafter shall be provided wherever quantities of paint of one type in
excess of 50 gallons are required. Paints proposed for use shall be sampled
from material dellvered to the job site and tested by a recognized,
independent testing laboratory, approved by the Officer in Charge, at the

Contractor’s expense. Paint proposed for use shall be stored on the project
slte in sealed and labeled containers, sufficiently In advance of need to
allow a minimum of 30 days for testing. Upon notification by the Contractor
that the materlal is at he site, a one quart sample of each batch shall
be obtained by random selection from the sealed containers by the Officer in

Charge. Duplicate samples shall be furnished to the Officer in Charge. Adequate
mixing prior to samptlng shall be accomplished to Insure a uniform, repre-
sentative sample. A batch is defined as that quantity of materlal processed
at one tlme and identified by a number intended use, and quantity Involved.
Testing shall Include all tests specified in the standard speclflcation for

the paint and any requirements specified hereln, specifically Including

composition of both pigment and vehicle, and quantitative and qualltative
requirements for mixed paint. Other samples wlll be taken from palnt beings

used on the job and test by the Government.

9A.4 Preparatlon of surfaces’. All dirt, rust, scale, spllnters,
loose particles, dllntegrated paint, grease, oii and other deleterious

substances shall be removed from all surfaces which are to be painted or other-

wlse flnlshed. Putty and calking compound shall be allowed to ,set one week

before painting.
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9A.4.1 Concrete and masonry. Dirt, funqus, erease, and oil shall
be removed prior to application of paint by washinethe surfaces with a
solution composed of from 2 to 8 ounces of trisodim phosphate per eallon
of hot water and then rinsing thorounhly with fresh water. Efflorescence
shall be removed from concrete and masonry surfaces by scraping, wire
brushing, and washing with a 5- to I0- percent, by weight, solution
of muriatlc 8old and then washine thoroughly with fresh water, removing
all traces of the acid. The trisodium phosphate and muriatic acid
solutions shall be within the ranmes specified and shall be of streneths
to perform their functions properiy. Glaze and all loose particles and
scale shall be removed by wire brushing. All concrete and masonry
surfaces to be painted with other than cement water-paint and chlorinated
rubber base paint shall be niven a neutralizinn treatment and consistin- of
2 pounds of zinc sulphate in one gallon of warm water. The neutralizer
shall be applied liberally and allowed to dry, after which the surfaces
shall be-rinsed thorouehly with clean water and allowed o dry for not
less than 48 hours before pInt is applied.

9A.4.2 Cloth coverings on insulation shall be miven one coat o qlue
sizing before paint is applled.

9A.4.3 Metal surfaces to be painted, includine aluminum, brass,
copper, and zinc coated surfaces and unprimed steel and iron surfaces,
except surfaces subject to temperatures in excess of 120 deqrees Fahrenheit
and smokestacks, immedlately after being cleaned, shall be nivn on coat of
pretreatment coating conforminq to specification I.IIL-P-1532R apnlied to
a dry film thickness of 0.3 to 0.5 mil. Aluminum surfaces to he nainted
shall be treated with a hot I0 percent solution of chromic acid for 3 to 5
minutes and throughly rinsed with clean warm water prior to a0n icaticn
of the pretreatment coating. Primer paint shall be anplied over the
pretreatment coating as sppm as practicable after the coatinq has dried.

9A.5 o__r#nship and application.

9A.5.1 Application of paints other than acrylic emulsion naint.
The finished surfaces shall be free from runs, drops, ridees, waves,
brush marks, and variatlons in colors. Palnts and varnishes shall he
applied carefully with mood, clean brushes, excent that areas made inaccessible
to brushing by ducts and other equipment may be sprayed, and except spray
paintlng will be permitted for other than the first coat of paint on anv
surface. Spray equipment shall be the airless type. The work shall be so
conducted as to avoid contamination on other surfaces and public and private
property in the area; any damaqe thereto shall be made ood by the contractor
at his expense. Sufficient tlme shall be allowed between coats to hermit
thorough drying, and each coat shall be in proper condition to receive the
next coat. Each coat shall be sufficlently heavy to cover completely the
precedlng coat or surface; there shall be an easily perceptible difference
in shades of successive coats of paint. Exterior paint shall not be apnlied
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when the temperature of the air or of the surface Is below 45 degrees
Fahrenheit or above 95 degrees Fahrenheit unless otherwise directed.
Interior paint may be applled at any time, provided the surfaces to be

palnted are dry and the temperature can be kept above 45 degrees Fahrenhelt
during the application or ordlnary paints, and between 65 degrees;
Fahrenheit and 95 degrees Fahrenheit durlng the appllcatlon of enamels and

varnishes. Paint shall not be applied during foggy or rainy weather or

when, in the opinion of the Officer in Charge, the surfaces are not In
proper condition for paintlng.

9A.5.2 Special reqplrementsfopaintln wlth acrylic emulsion paint.

(a) Mixing of fill coat. The formula given In sneclfication
TT-P-19 for the content of the fill coat required a definlte amount of

water to be added In preparatlon of the mixture. This requlrement shall not
apply. The sand, cement, and acrylic Ilqulds shall each be delivered

preproportloned and packaged so that field proportloninq will not be

required. The acrylic liquid shall be fleld mlxed with the sand and cement,
and after thls mixture is thoroughly blended, water shall be added as necessary

to produce a rich, creamy mixture of proper bushin9 consistency. The fill

coat materials shall be mixed by hand but not vigorously agitated. After

mixing, it shall be allowed to set for ten mlnutes to permit air to escape

before applying. The fill coat mlxture will qradually thicken with time

and addition of small amounts of water, and additional stirring shall be

accomplished when necessary to keep the mixture a rich brushing consistency.

Mixing shall be not longer than one hour before application.

(b) Wetting of surfaces. Before applying filler coat, the

masonry and concrete shall be thoroughly wetted to control surface suction

and provide a reserve of molsture to aid in curing the palnt. A garden hose

nozzle adjusted to a fine spray is adequate for the purpose. Dampening wlth

a brush dipped In water is not acceptable. The masonry and concrete shall be

dampened In one operation not more than one hour and not less than 30

minutes before painting. The spray shall be applied in such manner that each

part is sprayed 3 or 4 times for about I0 seconds, time being allowed between

applications for the water to soak Into the surface. If the surface tends

to dry rapidly, as in hot weather, it shall be redampened sllghtly just In

advance of painting. The surface shall be moist but without free water when

paint is applied.

(c) Application. No palntlng shall be done when the paint may

be exposed to temperatures below 40 degrees Fahrenheit within 48 hours

after appllcation or when the temperature is over 95 degrees Fahrenheit.

Paint shall not be applied during foggy or rainy weather or when, in

the opinion of the Officer in Charge, the surfaces are not in proper conditlon

for painting. Tlme for completlon will be extended to compensate for time

lost due to unfavorable weather condltlons. The filler coat shall be rubbed
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into the surface in such a manner as to fill all depressions, holes, voids,
joints, and hollows. The filler coat shall be scrubbed into the surface with
short, stiff fiber bristle brushes with bristles not longer than 2-1/2
inches, using a circular motion. After scrubbing in the filler coat so that
all voids are flled the surface shall be given a final stroke parallel to the
course of block. Coverage shall be uniform and laps well brushed out. The
first finish coat shall be applied at a rate of not less than one gallon
per 175 square feet, and the second finish coat shall be applied at the
rate of not less than one gallon per 225 square feet. Finish coats shall
be brush applied, except that behind large ducts and similar locations
inaccessible to a brush they may be applied by rollers. Spray application
will not be permitted. All paint shall be delivered to the job slte prlor
to application. The Officer in Charge will compute the amount of flnlsh
coat paint required by the specifications, and no palntlnq shall be
commenced until thls amount has been delivered to the job site. All
delivered naint shall be applled. Paint shall be kept In tightly covered
containers when not in use and shall be kept stlreed to malntaln uniform
color and consistency during application. At least 24 hours shall lapse between
coats and in no case shall another coat be started un*ll the precedlngcoat
has become so hard that it cannot be marked wlth the brushes used. In hot
weather, the prior coat shall be slightly moistened before applying the
succeeding coat. Covering is not necessary.

9A.6 Scope. The paint coats speclfied herein are In additlon to
the coating specified hereinbefore. The surfaces to be painted hereunder
include all surfaces of the types listed exposed in the Interior and exterlor
of the treatment plant and pumping station. Exterior palntlng speclflcally
includes all surfaces of the types llsted mounted on or a part of the
roofs. Surfaces concealed by portable objects and by artlcles mounted
on the surfaces and readily detachable by removal of fasteners such as
screws and bolts are included in the work but surfaces concealed and-
made inaccessible by panelboards, fixed ductwork, machlnery, equipment fixed
in place, etc., are not included. Articles obstructlng access to those surfaces
specified to be included in the work shall be removed for access and restored
to their original position on completion. Copper, stalnless steel and
aluminum will not require painting except where speclflcelly so stated.
Work in concealed spaces is not required to 6e painted unless speclflcally
5 stated herein. Concealed spaces are defined as spaces above suspended
ceilines, attic spaces, crawl spaces, furred spaces and chases. Palntlng
of ceiling and wall surfaces in elevator shaft wlll not requlre palntlng.

9A.6.1 Exterior surfaces shall receive the followlng unless speclfled
otherwise herein:

(a) Exterior metal. Shop primed metal surfaces shall recelve
on coat of red lea’pant conforming to speclflcatlon TT=P-86, Type or III
or zinc chromate primer conforming to speclflcatlon TT-P-645, applled to
a minimum dry film thickness of 1.0 mil. Shop prlmer coat shall be touched
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up prior to applying primer speclfied. Metal surfaces, not shop primed,
shall be primed with two coats of red lead paint conforming to.speclflcatlon
TT-P-86, Type or III, or zlnc chromate primer conformlng to speclflcatlon
TT-P-645. Each coat shall be applied to a minlmum dry film thlckness of
1.0 mil. All primed metal surfaces shall receive two coats of exterlor
enamel conforming to speclflcation TT-E-489.

9A.6.2 Interior surfaces shall receive the following unless specified
otherwlse herein:

(a) Wood surfaces of hatches at roof of reservoir pumping station
shall receive two coats of paler to match adjacent surfaces.

(b) Metal surfaces. Shop primed metal surfaces shall be touched
up prior to applying finish coats. Metal surfaces, not shop primed, shall
receive one coat of zinc chromate primer conforming to specification
TT-P-645 applied to a minimum dry film thickness of 1.0 mil. All primed
metal surfaces, except as specified otherwise, shall receive undercoat
and finish coat of the same paint as, and to match the surfaces at which
the metal surfaces occur.

(I) Primed metal surfaces of doors and frames shall receive
one coat of enamel undercoat conforming to speclflcatlon TT-E-543 and one
coat of interior semlgloss enamel conformlng to specification TT-E-508.

(2) Primed metal surfaces in unpalnted areas or not adjacent
to painted surfaces, except in attlc spaces, above suspended ceillngs and
in crawl spaces shall receive one coat of enamel undercoat conforming to
Specification TT-E-543 and one coat of Interior semigloss enamel conforming
to specification TT-E-508.

(c) Wall and cellin9 surfaces of concrete and masonry. Masonry
and concrete surfaces shall be primed with one coat, except for the
Inside face of exterior masonry walls which shall be primed with two coats
of chlorinated rubber base paint conforming to specification TT-P-95.
Primed. surfaces shall receive two coats of flat Interior alkyd paint
conforming to specification TT-P-30, except as speclfled otherwise.

(I) Concrete cellln surfaces in all areas where exposed
shall receive one cat of texture ctlng onformlng to specification
TT-C-555, Type I.

(d) Filter walls and floors. Concrete surfaces shall receive
two coats of an asphalt paint suitable for surface in contact with drlnklng
water. The paint shall be hlghly refined, tasteless bituminous coat.ing
consisting of a blend of Gllsonette select, blown asphalt and steam
distilled asphalt. The minimum dry mll thickness shall not be .less than 1.2
per’+. Application shall be by brush, roller, or spray with an approved
thinner as recommended by the mnufaturer.
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9A.6.3 Surfaces In toilets, showers, corridor #4 and lockers
shall receive the following:

(a) Wood surfaces shall recelve one coat of enamel undercoat
conformlng to speciflcatlon TT-E-543 and one coat of interior qloss enamel
conformlng to specification TT-E-U6. Plywood shall receive one coat of
varnlsh type sealer conforming to specification TT-S-176 before undercoat
and flnlsh coat are applled.

(b) Metal surfaces. Shop primed surfaces shall be touched
up prlor to applying flnlsh coats. Metal surfaces not shop primed shall
recelve one coat of zlnc chromate primer conforming to specification TT-P-646
applled to a mlnlmu, dry film thlckness of 1.0 mil. All primed metal
surfaces shall receive one coat of enamel undercoat conforminq to specification
TT-E-543 and one coat of interlor qloss enamel conforminq to specification
TT-E-506.

(c) Concrete, masonry and wall surfaces shall receive two
coats of chlorinated rubber base paint conforming to speciflcation TT-P-95,
one coat of enamel undercoat conformlng to speclficatlon TT-E-543 and one
coat of Interlor gloss enamel conforming to specification TT-E-506.

9A.6.4 Cloth coverln9 on insulation shall receive undercoat and
finish coats to match adjacent surfaces.

weather9A.6.5 Plastlc foam pipe insulation. Surfaces not exposed to the
shall recelve two coats Of latex paint conforminq to specification

TT-P-29. Surfaces exposed to the weather shall receive two coats of a
weatherproof Vinyl lacquer coating as recommended by the Insulation manufacturer

9A.6.6 PIplng, flttlns, and mechanlcal and electrical equipment,
except smokestacks and hot metal surfaces. Copper pipe exposed in interior
spaces shall be painted. Pipe hangers, structural supports, pipe and plpe
flttlngs,condults and condult flttlngs, ducts, air qrilles, pipe coverings,
Insulatlons, Ind.mlscellaneous steel and Iron work shall be painted to match
the adjacent surfaces, utlllzlnq the palntlng systems as specified herein-
before. Ferrous plplng In concealed spaces or under Insulation shall be coated
wlth one coat of pretreatment coatlng conforming to speclficatlon MIL-P-15328,
applled to a dry fllm thlckness of 0.3 to 0.5 mil, and then be qiven two coats
of zlnc chromate prlmer conformlng to speclficatlon TT-P-645, each coat applled
to a dry fllm thlckness of 1.0 mll. Equipment shall be factory finished in
accordance wlth the speclflcatlon for the partlcular end Item.

(a) Piping and conduit identification shall be provided,
Inaludlng surfaces In concealed spaces, and hall conform to the
requirements of a standard MIL-STD-IOI, using black stencil paint conforminn
to specification MIL-P-15149 for identification. Stenclllng shall be placed
in clearly visible Iocatlons. All piping and conduits not covered by the
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aforementioned standard shall be stenciled with approved names or code letters,
not less than I/2 inch high for piplng and not less than 2 inches hiqh else-
where. Arrow shaped marklngs shall be palnted on the llnes to Indicate
the direction of flow. Two copies of the complete color and stencil codes
used shall be provided; they shall be framed under glass and shall be
Installed where dlrected.

(b) Surfaces not requiring paint. The following surfaces will
not require field painting:

(I) Zinc coated and cooper pipe under insulatlon.

(2) Zinc coated ducts under Insulation.

(3) Zinc coated and copper pipe in concealed spaces.
(4) Insulation in Concealed Spaces

(c) Surfaces of ferrous metal in unpainted areas or n9 adlacent
o painted urfaces, except In concealed spaces, shall receive one coat
of zinc chromate primer conforming to specification TT-P-645 and two
coats of exterior enamel conforminq to specificatlon TT-E-489.

9A.6.7 Smokestacks and hot metal surfaces, including piping under

insulation and in concealed spaces. Hot metal surfaces are defined as

surfaces that are subject to temperatures In excess of 120 degrees
Fahrenheit. Metal surfaces subject to temperatures in excess of 400 degrees

Fahrenheit and smokestacks shall recelve two coats of heat resisting aluminum

paint conforming to specification MIL-P-14276, applied to a total
minimum dry film thickness of 2mlls. Metal surfaces subject to temperatures
in excess to 120 degrees Fahrenheit but no in excess of 400 degrees
Fahrenheit shall receive two coats of heat reslstinq enamel conform to
specification TT-E-496, Type II, applied to a total minimum dry film
thickness of 2 mils. The paints shall be applied directly on bare, clean

metal only.

9A.6.8 Air condilning.un|ts. Paintlna specified hereunder is In
addition to the manufacturer’s standard shop applied paintlng and shall be
field applied. Interior surfaces, except heat transfer surfaces, shall receive

two coats of coal tar base coating conforming to speclficatlon MIL-C-18480
applied to a total minimum dry film thlckness of 40 mils. Exterior surfaces
shall receive two coats of exterior enamel conforming to speclficatlon TT-E-489

applied to a total mlnlmum dry film thickness of 2.0 mils.

9A.6.9 Other surfaces for which the typeof paint has not been specified
hereinbefore shall be painted as specified for surfaces havlng similar

conditions of .exposure.

---o0o---
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SECTION 9B TILE WORK

9B.I Ep_cable publications. The following publications of the
issues listed below, but referred to elsewhere by basic designation only,
form a part of this specification to the extent Indicated by the references
thereto (where a number is suffixed to the specification number, it denotes
the effective amendment to the specification):

(a) Federal Specifications.

SS-C-192g(1) Cement, Portland
SS-T-308b Tile, floor, wall, and trlm unlts, ceramlc

(b) epartment of Commerce SlmpJlfled Practlce Reconndatlons

SPR 61-61 Ceramic tile for floors and walls

(c) Hon Government Specifications.

American Socie for Testin9 and Materials (ASTM)

C-35--67

C-144-66T
C-206-49
C-207-49

Specification for inorganic aggregates for use In gypsum
plaster.
Specification for aggregates for masonry mortar.
Specificaton for special finlshlng hydrated lime.
Specification for hydrated lime for-masonry purposes.

9U.2 General requirements. Tile work shall not be started.untll
the roughing in for plumbing, heating, ventilating, ir conditioning, and
electrical work has been completed and tested; bullt in bath tubs, shower
stalls, and all membrane waterDroofin have been installed and tested;
and unless the ambient temperature of the are in which the work occurs
is at least 50 deerees F. and risinn, andIs malntalned without Interruption
while the work is being done and for at least three days after the completlon
of the work. The work of all other trades in the.area where tlle work Is
to be done shall be protected from damage In a workmanllke manner andas
directed.

9B.3 Materials. Manufactured materials shall be delivered In the
manufacturer’s original unbroken packages or containers that are labeled
plainly with the manufacturer’s names and brands. Containers for tile
shall be grade sealed. Materials shall be stored in dry weathertlght
enclosures, and shall be handled in a manner that will prevent the Incluslon
of forelqn materials and damage by water or dampness.

9B.3.1 Tile shall be ceramic, standard grade, conforming to speclficatlon
SS-T-308 and to Simplified Practlce Recommendation R61. Colors speclfied
shall be of approved shades; colors not specified shall be as selected.
Tile work shall include matching trim units and accessories. Tlle
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accessories Included in this speclflcatlon shall be the built in type, of
materials Identical with those of glazed trim unlts.

(a) Type I, unglazed floor tile.

(I) qlazed ceramic mosaic tlle shall be Class A, form I,
porcelain tile and shall be provided for all floors except as Indicated
or specified otherwise hereln.

(2), Ouarry tile Is specified In section enti,led
"Acid Resisting Quarry Tile Floors".

(3) Non slip tile. Ceramic mosaic tile for fleors of shower
rooms or stalls and toilet, lockers and corridor #4 shall be the non slip
type, and shall contain not less than 7.5 percent of abrasive by weight for
porcelain tile and natural clay tile. The abrasive shall be rustproof
and shall be uniformly impregnated in the surface of the tlle. Abrasive
aggregate shall be alumlnum oxide (AI203) or other rustproof abrasive
of comparable hardness.

(b) Glazed wall tile shall be type II, Class G, in matte glaze.

(c) Tile schedule.

Room No. or Location. Floor tile size Wall tlle size

Toilet, lockers Random
Shower room
Corridor #4
Shower stalls Random 4-114 Inch x4-1/4

inch x 114 Inch

(d) pe III trim units shall be provided where necessary
for a complete and neatly flnlshed Installation. Base units shall be
Provided for tile floors. Internal corners shall be squared nd external
corners rounded,using appropriate matching tttm units. Trim units shall be
of material and flnish identical to wall tile.

(e) Accessories shall conform to the applicable requirements of
the speclflcatlon for type III, class M, glazed t#lm units. The accessories
listed shall be provBed where indicated, except that where they
are listed and not indicated, they shall be located where directed.

Accessoribs to be provided.

Two recessed soap holders and grab bars
Two towel bars, thirty-lnches long.
Eight robe hooks.
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9B.3.2 Portland Cement Including white por, land cemen,, shall conform
the requirements of specifica, ion SS-C-192. type I.

9B.3.3. Hydrated lime shall conform to ,he requirements of ASTH
specification C-206 or ASTM Specification C-207, type S.

9B.3.4 Sand and coarse aggregate.

(a) Sand for mot,at setting beds shall conform to ,he requirements
of ASTM Speclfica, ion C-144. except ,hat all sand for dry set mot,at beds
shall pass a no. 30 mesh sieve.

(b) Sand for pointlnq mortar shall conform to the requirements
of ASTM Speclficatlon C-35.

9B.3.5 Water shall be potable.

9B.3.6 Metal dividing strip shall be provided at .[oints where floor
tile abuts and Is flush with other types of floor finishes, except at
doors where thresholds are provided. Dlvidinq strips shall be the
heavy top terazzo type, fabricated from zinc alloy, approximately I/IG inch
thick with a I/4 inch thick top, and a depth equal to the thickness of the
tlle plus the setting bed.

9B.4 Installation.

9B.4.1 Mortar materials shall be measured in approved containers,
which will insure that the specified proportions of materials will be
controlled and accurately maintained during the proqress of the work.
Measuring materials with shovels, :’shovel count", will not be permitted. Llnless
specified otherwlse, mortar shall be mixed In proportions by volume, in approved
mlxlng machlnes or mortar boxes. The quantity of water shall be controll(d

accurately and uniformly. The aqgreqates shall be introduced and mixed in
such manner that the materials will be distributed uniformly throuehout the
mass. A sufficlent amount of water shall be added qradually, and the mass
further mixed until a mortar of the plasticity necessary for purposes
intended is obtained. Mortar boxes, pans, floor slabs, and mixer drums shall
be kept clean and free from debrls or dried mortar. Mortar shall be used
before the Inltlal setting of the cement has occurred; retemperinn of mortar
in whlch cement has started to set will not be permitted, Settinn beds for
showers shall be waterproofed, using an approved waterproofinn admixture,
mixed in accordance with the manufacturer’s printed directions.

Tile type Location

Class A loors

Mortar Setting Bed Mlxes.Jarts by volume)

Portland Dry Damp
Cement Sand Sand Lime

5 or 6 1/10

Type II,
Classes G

Shower receptors
Wal Is

3-I/2 or 4
4 or 5 I/2
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9B.4.2 Application of tile floorin.
(a) Preparation of structural floor surfaces. Surfaces to recelve

the tile shall be clean, free of dust, dlrt,"ll, grease, and other
deleterlous substances. Floor tlle operation In spaces receiving wall tile
shall not be started until after wall tlle Installation has been completed.

(b) Membrane waterproofin is speclfled In section entltled
"Membrane Waterproofing and dampproofing, and shall be tested for water-
tlghtness before tile work is started.

(c) Mortar setting beds shall be a mlnlmum thlckness of 3/4 Inch
for floors, and I-3/4 Inches for shower receptors. Except for shower
receptors and other sloped floors, mortar settlng beds shall be not more
than I-I/4 inches thlck. The structural concrete slab shall be soaked
thoroughly with clean fres water on the day before the setting bed Is to
be applled. Immediately preceding the application of the setting bed, the
structural slab shall again be wetted thoroughly but no free water shall
be permitted to remain on the surface. A skim coat of neat portland cement
mortar shall then be applied not more than 1/16 inch thick. The mortar shall
be spread until Its surface is true and even, and thoroughly compacted,
either level or sloped uniformly for drainage, as the case requires. A
settinq bed, as large as can be covered with tlle before the mortar has
reached Its Inltial set, shall be placed In one operation; but In the event
that more setting mortar has been placed than can be covered, the unfinlshed
portion shall be removed and cut back to a clean bevelled edge.

(d) Metal dlvldlnq strips shall be Installed In the mortar
setting bed while It Is till in a plastic state. The dividing strips shall
be set accurately in straight, unbroken llnes, flush with the finished
floor surface.

(e) Ijation of tile flooring In portland cement mortar.
All unmounted tiles,, except impervious and vitreous, shall be soaked in clean
water a minimum of one hour before they are set. Absorptive mounted tile
shall be dampened by placing sheets on a wetted cloth in a shallow pan before
setting. No free water shall remain on the tlles at the time of settlnq.
Before the Initial set has taken place in the settlnq bed, a skim coat of
neat portland cement mortar, 1/32 to 1/16 inch thick, shall be troweled
or brushed over the settlng bed and/or the back of the tile, or a
thin layer of portland cement, 1/32 to 1/16 inch thick, may be hand dusted
uniformly over the setting bed and worked lightly with a trowel or brush
until thoroughly damp. The tiles or sheets shall then be pressed firmly
upon th@ settino bed, and beaten into the mortar until true and even with
the plane of the finished floor line. Beating and levelling shall be
completed wlthin one hour after placing tiles or sheets. Borders and defined
llnes shall be laid before the field or body of the floor. Where floor dralns
are provided, the floors shall be sloped to drain properly to the dralns.
Intersections and returns shall be formed accurately, cuttinq of tlle, where
necessary, shall be done along the outer edges of the floor. As far as
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practicable, no tiles of less than half size shall be used. Cuttlng and
drilling of tiles shall be done neatly without marring the tlle surfaces.
The cut edees of tile against trim, bases, thresholds, plpes, bullt in
fixtures, and similar surfaces shall be ground and jointed carefully.
Tile shall fit losely and neatly at all plumbing fixtures and around
electrical outlets, plpes and fittings so that cover plates or
escutcheons will overlap the tiles properly. Tiles shall be secured firmly
in place, and loose tiles or tiles sounding hollow shall be removed and
replaced. All lines shall be kept straight, parallel, and true and all
finished surfaces brought to true and even planes. The inner edges of borders
shall be kept straight, and where practicable, shall form right angles at all
returns. The paper and glue shall be removed from mounted tile, without
usine excess water, within one hour after installing tile.

9B.4.3 ppplication of wall tile.

(a) eparation of walls, wainscots, and other surfaces.

Lathing
(I) Metal lath is specified in section entitled "Metal

(2) Scratch coat is specifled In section entltled ’Plasterlng
and Stuccoinn". Scratch coats shall be applled not less than 24 hours or more
than 48 hours before starting the tile setting.

(3) Mortar setting bed. Immediately preceding the application
of the mortar setting bed, the setting bed, the scratch coat shall be
moistened throughly but not saturated. Temporary screeds shall be appiled
to the scratch coat with mortar to provide a true and plumb surface the proper
distanceback from the finished wall line. The setting bed shall be applled,
rodded, and floated flush wlth the screeds over an area no greater than-
will be covered with tile while the bed remains plastic. The thlckness
of the setting bed shall not exceed 3/4 inch and the mortar shall not
be retempered. The setting bed shall be cut wlth a trowel at all Internal
corners, as specified for the scratch coat.

(b) Alication of tile to walls, wainscots, and other surfaces.
Unmounted tiles, except impervious and vitreous, shall be soaked In
clean water a minimum of one hour before they are set. Absorptlve mounted
tile shall be dampened by placing sheets on a wetted cloth in a shallow
pan before setting. A skim coat of neat portland cement mortar, mlxed
with water to the consistency of a pasty, thlck cream, shall be applled
1/32 to 1/16 inch thick to the mortar setting bed, or to the back of each
tile as laid. The tiles shall then be pressed firmly upon the settlng bed and
tamped until flush and In the plane of the ether tlles. The tiles shall
be applied before the mortar bed has taken its inltlal set. Intersectlons
and returns shall be formed accurately. Where cuttlng of tlles Is necessary
It shall be done at the Internal angles of walls or wainscots. As far as
possible, tiles of less than half size shall not be used. Cuttlng and drllllng
of tiles shall be done neatly without marring the surfaces. The cut edges
of tiles against trim, built In fixtures, and slmllar surfaces shall be ground
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and jointed carefully. Tiles shall fit closely at plumblng fixtures and
around electric out!ets, pipes, and flttlngs, so that the plates or escutcheons
will properly overlap the tiles. Tiles shall be secured firmly in place,
and loose tiles, or tiles sounding hollow, shall be removed and replaced.
Bases, caps, bull nose corners and all other trimmers, moulded or shaped
features and accessories shall be backed throughly with mortar and set
firmly in place. All lines shall be kept straight and true, and all f|nished

surfaces brought to true and even planes, stralght and plumb, and internal
corners squared and external corners rounded. Horizontal Joints shall be
maintained level and vertical joints plumb and in alignment. The completed
work shall be free of broekn, cracked, damaged, or otherwise faulty tiles.

9B.4.4 Joints shall be parallel and uniform in width, plumb, level,
and In alignment. End joints in broken jolnt work shall be made as far as
practicable, on the center lines of adjolning tiles. Except in speclal
arrangements and design, as indicated or specified, square tiles shall’be
set with straight joints, and oblong tiles shall be set with broken
joints.

(a) Joints widths shall be uniform and spaced to accommodate the
tile in the given spaces with a minimum of cuffing, except that the standard
mounting widths between units and abutting sheets of paper mounted ceramic
mosaic tile shall be maintained.

(I) Joint width for mounted tile shall be as determined by
the mounted tlle spEcng.

(2) Joint width for unmounted tile shall be 1/16 inch average,
with a maximum of 332 ’inch.

(3) Joint width for trim units and accessories shall conform
to that of adjoining tile units.

(b) Grouting and.polnting. Tile shall be wetted, if they have
become dry, before applying grout. Joints I/8 inch or less in width shall
be grouted with a neat portland cement grout of the consistency of thick
cream. Other joints shall be pointed with mortar consisting of one part
portland cement and two parts potntlng sand. The grout or mortar for Joints
in floors shall contain light gray portland cement. The grout for warls and
other vertical surfaces shall contain non stainlng white portland cement.
Grout and pointing mortar shall be forced into joints by using
trowel, squeege, brush, or finger application. Before the grout or mortar
sets, the joints of cushion edge tile shall be struck or tooled to the
depth of the cushion, filling all sklps or gaps, and the joints of square
edge tile shall be filled completely flush with thelr surface. Dark cement
shall not show through grouted white Joints. Care shall be taken to avoid
scratching glazed finishes. All surplus mortar or grout shall be removed before
It has set or hardened
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9B.5 Cleaning and curin@. Floors shall be covered with waterproofed
paper with all joints lapped at least 4 inches and the laps tape sealed or
held d{)wn wlth planks or other welghts, and allowed to damp cure for at
le-st ?2 hours before foot traffic Is permitted thereon. All completed
tlle work shall be thoroughly sponged and washed diagonally across joints,
and finally polished with clean, dry cloths. Acid cleaning of unqlazed tile,
when necessary, shall not be done withln ten days after settine tile. All
metal shall be covered with an approved qrease and the tile wet with clean
water, before tile Is cleaned with a I0 percent muriatic acid solution.
After acld cleaning, the tile shall be flushed with clean water, and the
grease coating on metal removed. Acld cleaners shall not be used on glazed
tile.

9B.6 Protectlon. Finished tile floors shall be covered with clean
building paper before foot traffic Is permitted on them. Board walkways
shall be placed on floors that are to be continuously used as passageways
by workmen. Marbel sills and thresholds shall be covered with boards. Tiled
vertical outside corners (external angles) shall be protected with board
corner strips in areas used as passageways by workmen.

9B.7 qualit Control. Provisions of Section entitled "Contractor
.,.Quality Control" shall apply.

9B.7.1 Sampls. The followlng tlle samples of the actual tlle to
be provided shall be submitted for approval before tile work is started:

(a) Floor tile duplicate sheets of tile, each about 12 inches
square, showing colors and patterns of each type, class and form;

(b) Wall tile duplicate of four tiles each showing range
and shades of each color;

(c) Trim units duplicate pieces of each color and shape;

(d) Accessories one ofeach color, type and style.

The finished work shall match the approved samples In size, color, pattern,
flnlsh, and texture.

---000---
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SECTION 9C ACID RESISTING QUARRY TILE FLOORS

9C.I llcable publlcatlons. The following publlcalons of the
issues listed below, but referred to elsewhere by basic designatlon only,
form a.part.of this specification to the extent Indlcated by the references
thereto (where a number is suffixed to the speciflcatlon number, It denotes
the effective amendment tome specification):

(a) Federal and Military Speclficatlons.

SS-T-3OSb Tlle, floor, wall, and trim units, ceramlc

(b) o__n_overnment Specificatlons and Standards.

American Society for Testlng and Materials (ASTM)

C267-E5
C395-64
C413-63T

D95-62

Method of test for chemical resistance of mortars
Specification for resin type chemical resistant mortars
Method of test for absorption and apparent porosity of
chemical resistant mortars.

Test for water in petroleum products and other bituminous
materials.

9C.2 General requirements. Quarry tile shall be applied, in
acid-resistinq resin mortar only b appliers who are specifically authorized
or licensed by the rsin manufacturer. Except where specified otherwise
herein, mortar shall be handled, stored, mixed, and applied in accordance
with the manufacturer’s prlnted instructions, Including all recommended
safety requirements. The manufacturer’s written authorization of the applier,
two copies of printed instructions and safety requirements, and an estimated
quantity of materials per I00 square feet of floor shall be submitted for
aprowl before work is started. Tile work shall not be started until the
roughina in for plumbing, heating, ventilating, air conditioning, and electrical
work has been completed and tested; all membrane waterproofing has been
installed and tested; and unless the ambient temperature of the area in
which the work occurs is t least 60 degrees Fahrenheit and rising, and Is
maintained without interruption while the work is being done and for at leas*
three days after the completion of the work. The work of all other trades In-
the area where tile work is to be done shall be protected from damage in a
workmanlike manner and as directed.

9C.3 Materials shall be delivered in the manufacturers’ original
unbroken packages or containers, which are labeled plainly with the
manufacturer’s names and brands. Containers for tile shall be grade sealed.
Materials shall be stored In dry, weathertight enclosures, and Shall be
handled in a manner that will prevent the inclusien of foreign materials and
damage by water, dampness, or temperature extremes. Materials shall be stored
for not less than 24 hours in the area in which they will be used, Immediately
before they are used.
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9C.3.1 .uarry tile shall be s,andard grade, ,ype I, class C, 6
inches by 6 inches by 3/4 inch, conforming to speclflca,lon SS-T-308. The
backs and edges of tlle shall be scored or grooved no, deeper ,han 3/32
inches. Tile shall be a color selec,ed from ,he manufa,urer’s standard
color samples.

(a) Non slip quarry tile. Quarry tile for floors of filter
gallery shall be of the non slip type. Non slip quarry tile shall conform
to the requirements for quarry tile specified hereinbefore and shall contaln
not less then 7.5 percent abrasive aggregate by welght. The abrasive
aggregate shall be aluminum oxlde (AI.O) or other rustproof aggregate of
comparable hardness, and shall be uniomly Impregnated in the face surface of
the tile.

(b) Quarry file trim units shall be standard grade, type II1.
Class L, conforming fo specification SS-T-308. Cove base shall be provided
around the perimeter of floors and around all ve?flcal projections
through floors. Bullnose trim shall beprovided around all depressslons in
floors. Trim units shall match floor units in appearance and composition.
Rounded Infernal and external corners with 3/4 inch minimum radius shall
be provlded by using approprlafe matching corner unlfs.

9C.3.2 Acld reslstlng.mortar (chemical) conforming to ASTM
specificatlon C395, shall be prvlded for settlng beds and jolnts of quarry
tlle floors. Acid reslstlng mortar shall furan resin mortar or epoxy
resin mortar. When completely set and hard, the mortar shall be free from
offensive odors.

(a) Chemcial resistance. Mortar shall be tested for chemical
resistance to:

(I)
(2)
(3)
(4)
|5)

(6)
(7)
(8)

Acetlc acid, I0 percent.
Citri.c acid, 40 percent.
Lactic acid, I0 percent.
Sodium hypochlorlte, 2 percent.
Trisodlum phosphate.
Household ammonla
Sugar, saturated solution.
Vegetable oli.

Testing of mortar shall be in accordance with ASTM Method C267, except
as modified hereln. Test specimens shall be immersed In the test solutlons
for 28 days, and the solutions, except ammonia, shall be malntained con-
tinuously at a temperature of 140 degrees Fahrenheit. Ammonia shall be
maintained at room temperature Instead of 140 degrees Fahrenhelt. The test
speclns shall not have a change In weight or more than 5 percent of thelr
weight before immersion, or a compressive strength of less than 90 percent
of the compressive strength of speclmens that have aged in air at 70 to
80 degrees Fahrenheit durlng the total test perlod.

05-70-0939 143
Sectlon 9C



(b) Physical properties. After curing for seven days at 70 to
80 degrees Fahrenheit, the mortar shall: (I) have a water absorption of
not more than 0.5 percent when tested in accordance with ASTM Method C413;
(2) have a hardness of not less than 90 percent of its initial hardness
Immediately before exposure, when tested after being exposed for 6 hours
at 130 degrees Fahrenhelt for epoxy resin mortar and 200 deqrees Fahrenheit
for furan resln mortar. Hardness tests shall be made on 3/8 inch by 3/4 inch
by 4 Inch samples with a Barcol Hardness Tester, within 30 seconds after
the sables are removed from the oven.

(c) Furan resin type mortar shall be atwo component mix consistlno
of a llquld furan resin and a powder. The liquld shall not contain any non
polymerlzable solvent or more than 3 percent water, by weight. The powder
shall consist.of a hardnener and an insert filler.

(d) oxy resin type mortar shall be a two or three component
mix conslstlng of a llquid epoxy resln, hardener, and an insert powder
filler. The filler may be pre mixed with the resin, the hardener, or
both In the two component mix. No component shall contain more than 0.5
percent water, by weight, or any non polymerlzable solvents.

(e) Determination of meisture content of resins shall be made
in accordance wlh SM method D95.

9C.4 ADllcatlon of quarry tlle floorlnq in acid resisting
mortar. Before tlle Is applied, the structural floor shall be tested for
levelness or uniformity of slope by flx)dine it with water. Areas where water
stands deeper than I/8 inch shall be filled, leveled, and retested as
directed, before the setting bed is applied., Floor tile and trim units shall
be applied In acld resisting mortar in accordance with the manufacturer’s
directions, except as specified otherwise herin.

9C.4.1 Preparation, of tile. Prior to application, the face surfaces
of quarry tile flr ant trim units shall be factory coated or field coated
with hot paraffin wax to produce a thin continuous film. Wax shall be
applied in such manner that it will not get on edges or backs of tile.
Tile shall be handled in a manner that will prevent the waxed surfaces of
units from touching the backs or edges of other units. Tlle with wax on
edges or backs shall be rejected and removed from the ,iob.

9C.4.2 P_[eparation of concrete decks for furan settinq beds. Decks
shall be (I) etched with a solution of one part muriatic acid (31.5 percent,
technical grade) and two parts clean water, by volume, applied to deck by
brush or garden spray until the solution runs; (2) rinsed thorouqhlv with
water; and (3) allowed to dry. Decks and other surfaces which will bein
contact with the settlng bed shall be coated with a liberal application of
cutback asphalt primer. In lieu of the surface preparation specified,
other methods of surface preparation recommended by the manufacturer may
be provided, as approved. Proof of satisfactory experience with the
recommended method of surface preparation for a period of not less than 5
years shall be submitted with the manufacturer’s instructions.
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9C.4.3 Preparation of concrete decks for epoxy settln9 beds. Decks
shall be (I) etched with a solution of one part murlatlc acid (31.5 percent,
technical grade) and two parts water, by volume, applied to deck by brush
or garden spray .until the solutlon runs; (2) rinsed thoroughly with water;
(3) neutralized with a solutlon of one cup of household ammonia to each
gallon of water, applied to deck by brush or garden spray until the solutlon
runs, and allowed to remain on the deck for a minimum of 30 minutes; (4)
rinsed thoroughly with water; and (5) allowed to dry.

9C.4.4 Setting bed A continuous setting bed of acid resisting
mortar, not less than I/8 inch thick shall be applied with straight edge
trowels to an area that can be tiled during the "open time" of the mortar.
Notched trowels may be used, provided thathe notches are not less than
3/8 Inches deep and the space between notches is not more than twice the width
of the notches. Mortar shall be applled to the backs of the tiles to
completely filled all grooves. Tlle shall be placed Into the settlng bed
and beaten lightly to a true plane. Tile shall be levelled as it is placed,
and suitable gauglng strips shall be used to Insure uniform joints, I/4
inch minimum and 3/8 inch maximum width. The setting bed shall be allowed
to cure sufficlently to anchor the tile in place, not less than 24 hours,
at a floor temperature of not less than 60 degrees Fahrenheit.

9C.4.5 ortar joints. After the settlng bed has cured, joints shall
be filled with resin mortar. The mortar shall be spread on the surface of
the tile and worked Into the open joints wlth. a trowel or rubber squeegee,
pushed diagonally across the joints. Joints shall be filled completely
flush with the top surfaces of the tile. Excess mortar shall be removed
with one pass of the trowel or squeege in order to prevent imperfect
filling and low joints. Vodls, pinholes, and depressions shall be filled
immediately with additional mortar. The completed joints shall be protected
from traffic and permitted to harden for not less than 72 hours.

9C.4.6 Cleaning. After the joints have hardened, tile surfaces shall
be scrubbed and washed with steam or hot water to melt the wax coating and
remove excess mortar. Remnants of resln mortar shall be removed with wide blade
paint scrapers or other tools that will damage tile. Tile shall be rinsed with
clean wermwater applied with a flat sponge. Excess water shall be removed
from the floor, and the follor shall be left reasonably dry when work is
completed. Tile from which mortar cannot be removed from the surfaces without
dange to the tile shall be removed and replaced.

9C.5 Quality Control. Provisions of Section entitled "Contractor
Quality Control" shall apply.

9C.5.1 Test reports. A notarized affidavit shall be submitted by an
approved nationally recognized testing agency, certifying that the resin-
type mortar to be provided has been tested as specif.ied and conform to the
requirements specified hereinbefore.
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9C.5.2 Sample panel. A sample panel of quarry tlle on plywood
approximately 2 feet by 2 feet, shall be submitted for approval before work Is
started. The panel shall show the workmanshlp, jolntlng, color range of
tile units, and color of mortar. The work throughout the project shall match
the approved sample.

---oOo---
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SECTION 9D VINYL ASTBESTOS TILE

9D.I Applicable publications. The following publications of the
issues listed below, but referred to elsewhere by basic desiqnation only,
form a part of this speclfication to the extent indicated by the references
thereto (where a number is suffixed to the specification number, it denotes
the effective amendment to the speclfication):

(a) Federal Specifications.

MMM-A-I IOa

P-W-155a(3)
SS-A-OO7Ola
SS-T-312
SS-W-40a

Adhesive, asphalt, cut back type (for asphalt and vinyl
asbestos tiles).
Wax, floor, water emulsion, slip resistant.
Asphalt, petroleum (primer, roofinq, and waterproofinq).
Tile floor; asphalt, rubber, vinyl, vinyl asbestos.
Wall base: rubber and vinyl plastic.

9D.2 General. The provision of all vinyl.asbe-tos tile, cove base,
and all materials IndiCated, specified or necessary for a complete and
finished installation Is included. Floor covering work shall not be
started until the work of other trades, including palntlng, is substan-
tially completed. Spaces In which floor covering work is to be performed
shall be maintained at not less than 70 degrees Fahrenheit at the floor
level for at least 48 hours prior to startlng the work, during the time
work is performed, and for at least 48 hours after the work is completed.
Adequate ventilation shall be provided to remove moisture and fumes from
the area. TwO current copies of the floor covering manufacturerWs
recommended standard Installation procedure for each type of floor covering
material shall be submittedfor approval before the work is started;

9D.3 Materials shall be delivered to the job in the manufacturer’s
original unopened containers, with the brands and names clearly marked
thereon. All materials shall be carefully handled and shall be stored in
their original containers at not less than 70 degrees Fahrenheit for
at least 24 hours before work is started. Containers shall not be opened
until approved. Floor coverings shall be.-pro$1ded In colors as selected
fr lnuficturers standard colors. The.color and pattern of tile shall
be uniformly dlstrlbuted throughout the thickness of the tile.

gO.].l Vinyl asbestos tile, I/8 inch thick, 9 by 9 inches, conforming
tO specification S$-T-312, type IV, shall be provided where Indlcated.

-O.].2 Rubber cover base, top set type 4 Inches high, I/8 inch thick,
pltla colors on$om|ng td speclflcatlon SS-W-4Oa, l/pe I, style B, shall
be provided at all Iotloes Indicated and at all Intersections of floor
tile with well surfaces except as Indicated otherise. Base =h=l;I be he
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standard product of the manufacturers of the floor covering, and shall
be sufficiently flexible to conform to irregularities in walls, partitions,
and floors. Holded corner shall be provided for all right angle external
and internal corners.

9D.3.3 yiny.l cove base, top set type, 4 inches high, I/8 inch thick,
plaln colors conforming to specificatlon SS-W-40, type II, style B, may
be provided at the Contractor’s option in lieu of rubber cove base. Base
shall be the standard product of the manufacturer of the floor coverlng,
and shall be sufficiently flexlble to conform to Irregularities in walls,
partitions and floors. Molded corners shall be provided for all right
angle external and internal corners.

9D’3.4 zimer, cut back ty9, shall conform to specification SS-A-O0701.

9D.3.5 phalt adhesive, cut back type, shall conform to
specification MMM-A-IIO.

9D.3.6 Water emulsion.wax shall conform to speclficatlon P-W-155.

9D.3.7 Metal glng strips shall be of extruded aluminum or other
light colored non ferrous metal, as approved.

9D.4 Preparation of subfloors.

9D.4I Subfloors that are to receive floor coverlnq shall be clean,
thoroughly dry,-smooth, firm and sound; and they shall be free from
oil, dirt, curing compounds or other deleterious material. Subfloors shall
be swept, vacuumed, and damp mped when necessary to remove dust and soil;
and shall be scrubbed with a strong detergent solution, thoroughly rinsed,
and spot primed, when necessary to remove oil or grease stains.

9D.4.Z Concrete subfloors. All ridges shall be ground smooth, and
all small holes and all cracks less than 1/16 inch shall be fllled with an
approved plastic materlal. Large holes or depressions shall be filled wlth
a mastic type underlayment,troweled on to a Smooth surface. All cracks
1/16 inch or wider shall be cut out and filled with a nonshrlnklng cement
mortar. Chalky or dusty surfaces shall be primed with an approved primer,
recommended by the floor covering manufacturer.

9D.4.3 Moisture test for subfloors to which vinyl asbestos tile Is
to be applied. After sublrs have been properly cleaned, small patches
of primer shall be spread in several locations In each room and allowed.
to dry or "set" overnight. If the "set" primer can be peeled easily from
the subfloor, the floor is not sufflclently dry. The test shall be repeated
at weekly intervals until the prlmer adheres properly. When the primer
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adheres tightly to the subfloor, the tile shall be applled.

9D.5 llcatlon.
9D.5.1 ppllation of floor coverings. Floor coverings and access-

ories shall be ppli" In accordance with the approved Installation
procedure. Work shall be performed by workmen thoroughly experienced In
the application of such coverings. Adhesives shall be the type specified
or the type recommended by manufacturer of the floor coverings for
the specific application, subject to approval. Adhesives shall be applied
in accordance with the adhesive manufacturer’s printed directions, unless
specified or directed otherwise. Floor covering shall be.applled In the
patterns indicated or selected, starting in. the center of the room or
area, and working from the center towards the edges. Tile lines and Joints
shall be kept square, symmetrical, tight, and even; and each floor shall
be in a true, level plane. Edge tile width shall vary as necessary to
maintain full size tiles in the field, but no edge tile shall be less than
one.half the field tile size. Floor covering shall be cut to, and fitted
around, all permanent fixtures, built In furniture and cabinets, pipes,
and outlets. Borders shall be cut, fltted, and scribed to walls and
partitions after field covering has been applied. Metal edglng shall be
Drovlded where floor covering terminates at points higher than the contiguous
finished flooring, except at doorways where thresholds are provided. The
strips shall be anchored to concrete floors with countersunk screws into
metal or fiber expansion sleeves.

9D.5.2 Application of vinyl asbestos tile. Concrete Subfloors on
or below grade shall be primed with a cut back type phimer worked Into the
surface of the concrete, using the minimum quantity that will cover the surface
completely with a non absorptive base. Primer shall be allowed to become
thoroughly dry before adhesive Is applied. Cut back adhesive shall be applied
to primed concrete subfloors. Tile shall be carefully laid in the
selected pattern, and fitted so that each tile is in contact with the
adjoining tiles, and all joints are tight and In alignment.

9D.5.3 Application of rubber or vinyl cove base. Rbbber or vinyl
cove base shall be applied after flooring has been completed,.and the
wall surface, to which the base is to be applied, is thoroughly dry. All
cracks and voids in the wall Shall be filled with an approved crack filler.
Special base adhesive, as recommended by the floor covering manufacturer,
shall be applied to the back of the base with a notched trowel, leaving
approximately I/4 inch bare space alonge top edge of base. The base shall
immediately be pressed firmly against the wall and moved gently Into place,
making sure that the toe Is in contact with the floor and the wall. The
entire surface of the base shall be rolled with a hand roller, and then the
toe of the base shall be pressed firmly against the wall with a straight
piece of wood. Corners shall be formed with factory performed corners.
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90.6 Cleaning. Immediately upon completion of the Installation in
a room or an area, floors and adjacent surfaces shall be dry cleaned with
an approved cleaner to remove surplus adhesive. No soon than 5 days
after insTalltion, floors shall be washed with an approved non-alkaline cleanln
solution, rinsed Thoroughly with clear cold water, and waxed with two coats of
water emulsion wax, buffed to an even luster with an electric pollshlng
machine after each coat.

9D.7 Protection. Cleaned flooring shall be covered with clean
building paper before traffic Is permitted. Board of plywood walkways
shall be placed on floors used as passageways by workmen, and where directed.

9D.8 quality Control. Provisions of Section entitled "Contractor
Quality Control’ sha’fi apply

90.8.1 amples. DuplicaTe seof The manufacturer’s standard
color chips, not less Than 3 by 3 inches, showing Typlcal color, fintSh
and surface pattern of each type of floor covering, shall be submiTTed
for color selection prior to The submission of samples. The foll olnq
samples of floor covering materials in the colors selected shall be submitted
for approval before the work Is started:

(a) Field tiles three of each type.
(b) Base three 9 Inch lengths of each type.

9D.8.2 Tests and test reports. The testing requirements stated
herein or incorporated in referenced documents may be waived, provided
that certified copies of reports of tests from approved laboratories
performed on previously manufactured materials are submitted and
approved. Test reports shall be accompanied by notarized certificates
from the manufacturer certifying that the previously tested material
is of the same type, quality manufacture and make as that to be furnished
for this project.

---O00---
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SECTION 9E ACOUSTICAL WORK

9E.I AppIicabe publications. The following publications of ehe

Issues listed below, but referred to elsewhere by basic designation only,
form a part of this specification to the extent indicated by the references
thereto (where a number is suffixed to the specification number, it denotes

the effective ..eendment to the specification):

"(a) Federal specifications.

QQ-S-775d Steel sheets, carbon, zinc coated.
QQ-W-461f(I) Wire, steel, carbon (round, bare and coated).

SS-S-II8a Sound controlling blocks and boards (acousticaltlles

and panels, prefabricated).
TT-C-598b Calking compound, oll and resin base type (for masonry

and other structures).

(b) Non Government documents.

Acoustical Hanufacturers Association Bulletin.

Architectural acoustical materials (1968 Issue).

American Society for Testln9 and Materials (ASTM)

C220-61 Flat asbestos cement sheets.

9E.2 General requirements._ Acoustical units and suspension ceiling

system of the type speclfled herelnafter shall be provided In rooms and spaces
where Indicated or speclfled. In areas where suspended ceilings are to be

provided, all piping, ducts, electrical, and other work that is to be

concealed by the celllng shall be completed, tested and Inspected, and the

proper cell.lng height and level established, before acoustical workis
started.

9E.3 Materials provided for acoustical work shall be compatible.

Acoustical unlt shall be delivered to the site In the manufacturer’s original

unopened containers, with the brand name, type, sound reduction and noise

absorption grades clearly marked thereon. All materials shall be carefully

handled and stored under cover in dry, weathertight enclosures to prevent
the Inclusion of foreign materials or damage by water or dampness.

9E.3.1 Acoustlcal units shall conform to the requirements of

speclflcatlon SS-S-II8 for class 25 and the type, qrade, and pattern
speclfled.

(a) Type III (mineral composition) units of NRC qrade 0.65

and flssured pattern, Uits shall be 48 Inches by 24 Inchesby 3/4 inch thick

with butt edges and LR grade light reflectance. Units shall be Drovided
with a washable white factory finlsh.
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9E..2 Suspension sys,eshall be adequate ,o support ,he ceiling

system with a deflection of not exceedlng 1/360 of any span.

(a) Ha.ners that support runners shall be steel wire of not

less than 0.1620 inch in diameter ( gage), conforming ,o specification

()-W-461, steel number I010, with class 2 zinc coating, or 3/2 inch by

7/8 inch flat steel conforming to specificatlon 00-S-775, ype I, class e.

(b) Tie wires shall be annealed wire of not less than 0.0624 inch

in diameter (16 gage) conforming to specification 00-W-461, steel number

1020, with class 2 zinc coating.

(c) Main runners shall be the manufacturer’s standard stock

design, fabricated from not less than 0.025 inch zinc coated cold rolled

steel. The web height of the runners shall be not less than I-I/2 inches.

Aluminum runners not less than 0.062 inch thick may be provided at the

Contractor’s option.

(d) Cross runners shall be the manufacturerWs standard stock

design, fabricated from notless than 0.025 Inch zinc coated cold rolled

steel. The web heiqht of the runners shall not be less than inch for

exposed or semi exposed systems. Aluminum runners not less than 0.062 inch

thick may be provided at the ContractorWs option.

9E.3.3 MoldinS shall be of the size, type, and design recommended

by the acoustical manufacturer fabricated from aluminum. All metal molding

shall be finished to match the acoustical units used.

9E.3.4 Accessories shall be of the size, type, and design as

recommended by the manufacturer of acoustical systems as approved.

9E.3.5 Calling compound, shall conform to specification TT-C-598.

9E.4 Installation of the acoustical units shall be in accordance

with the manufacturerls direction except as specified otherwise herein.

Job conditions shall conform to Acoustical Materials Association Installation

Recommendations as applicable, except as specified otherwise hereinafter.

A uniform temperature of not less than 60 degrees Fahrenheit, nor more than

80 degrees Fahrenheit, and a relative humidity of not more than 75 percent
shall be maintained continuoJJsly before, during, and after installation of

acourstical units. Acoustical units shall be cut as required to fit the

particular condition. The units shall be anchored securely to provide riqld

construction and shall be provided with all required stiffeners, ties,

fastenings and other accessories and appurtenances required to complete the

installation. Mechanical fastenings shall not be exposed In the finish

work. Joints around electrical outlets, ducts, pipes and other work

extending through acoustical units shall be sealed by calking, and the

calking concealed by the flanges of the fixtures, or cover plates, finishine
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to match the adjoinlng materlal.

9E.4.1 Mechanical suspension systems.

(a) Hangers shall be spaced not to exceed 4 feet on centers along
the rows of main runners. The starting row of hangers shall be located 6

inches away from wall surfaces. Hangers shall be of sufflclent length to
permit saddle tying around supporting channels in a manner that turning or
twisting of the runners will be prevented, and the full strength of the

hangers developed. Hangers shall be laid out for each Individual room or
space, and shall be placed to support framing around beams, ducts, columsn,
pipes, lighting fixtures, partitions, air diffusers, grilles, and all other
openinqs or obstructions. Hangers shall be attached securely to structural
ceiling by inserts in dovetail slots.

(b) E_x_posed .rid system assembl of the type recommended by
the acoustical manufacturer shall be used to support the acourstlcal
panels in areas scheduled to receive it. The grid system shall be laid out
symmetrically with respect to borders and calling openings for a true and
level installation. The main runners shall be spaced four feet on centers,
in parallel rows suspended from the structure above by steel hangers spec-
ifically designed to form a mechanical interlock to prevent twisting and

turning of the runners in this type of installation. Cross runners shall be

spaced two feet on centers in parallel rows, formlng two feet by four feet

grid modules with the main runners. Cross runners shall be back cut and locked
in place at intersection with main runners to provide good stability and a

flush exposed to view surface. Exposed members ending at the molding shall
be back cut and locked in place, providing a flush exposed to view surface.
Metal molding shall be provided at all vertical surfaces and shall be
mitered at corners. All exposed to view surfaces shall be flush and level
and shall be finished to match the acoustical units. Acoustlcal unlts shall
be assembled and placed on the flanges of the suspendgd members and holddown
clips attached, as recommended by the acoustlcal manufacturer. Upon completlon,
the ceiling shall present true, level and even surfaces and the jolnts shall
be in alignment.

9E.5 Cleaning and protection. FolIowlng Installatlon, dirty or
discolored surfaces o acoustical units shall be cleaned and left free
from defects. Units that are damaged or improperly Installed shall be

removed and new units provided, as directed. The acoustical unlts shall
be protected until completion of the project.

9E.6 Quality Control. Provisions of Section entitled "Contractor
Quality Control" shall apply.

9E.6.1 Shop drawings and samples. Dupllcate 12- by 12 Inch
samples showing the manufacturer’s stock textrue, flnlsh, and color of

the exposed to view surfaces of each acoustlcal unlt proposed for use;

shop drawings showing sizes, arrangement and method of Installatlon of the
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suspension system and the acoustical units, shall be submitted and approved

before any acoustical unlts or materials are delivered-to the slte,

Acoustical units or materials that are delivered prior to approval may be

rejected.

9E.6.2 Tests and test reports. The testing requirements stated

herein or incorporated in referenced d--ocuments may be walved provided

certified copies of reports of test from approved laboratories performed

on previously manufactured materials are submitted and approved. Test

reports shall be accompanied by notarized certlflcates from the manufacturer

certifying that the previously tested material is of the same type,.quallty,

manufacture and make as that to be furnished for this project. Underwriter’s
labels or listing by the the Underwriters’ Laboratory of the material as

non combustlble will be accepted In.lleu of certlficatlon attesting to

successful completion of test for flame spread index. Materlals delivered

prior to such approval may be rejected.

9E.6.3 Examination of surfaces. Surfaces to which acoustlcal
units are to applied shall be examined and the condltions adversely

affecting the proper Installation, or the finlshed appearance of the

acoustlcal work shall be corrected before the acoustical work Is started.

---o00---
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SECTION 9F. LATHING

9F.I Applicable publications. The following publications of the

Issues Ilsted below, but referred to elsewhere by basic desiqnation only,
form a part of this sPeCification to the extent indicated by the references

thereto (where a number is suffixed to the specification number, it denotes

the effective amendment to the specification):

(a) Non Government Speclficatlons and Standards.

United States of American Standards Institute (USASI)

A42.4-1955 Specifications for interior lathing and furring.

Metal Lath Association (MLA)

Specifications for metal lathing and urring, 1965.

9F.2 General Requlrement. The work includes metal furring and

metal lathing. Suspension systems for acoustical tile ceilings are specified
in section entitled "Acourstlcal Work". Furring and lathing work shall

include all bracing, tie wires, fastenings, metal screeds, corner beads,

and other acfessories necessary for a complete installation. The work shall

be built plumb and true, without waves or backles, shall be rigid, and

all members shall be fastened securely together and to the walls and other

structural supports. Materials and their installation shall conform to

USASI specification A42.4, and MLA specifications for metal lathing and

furring, except as indicated otherwise.

9F.3 Materials shall be standard commercial products in a clean

condltlon; and free from rust, bends, kinks, breaks, and other damage
caused by storage or handling.

9F.3.1 shall be provided to support metal lth and

plaster or stucco where they are not applled in direct contact with structural
walls, partltlons, ceilings; where plaster or stucco is to be applied

around plplng, chases, columns, beams, ductwork, and similar work, the furring

shall be steel channels. Horlzontal stiffeners or bracing shall be

provided.

9F.3.2 Metal lathing shall be provided as a stucco or plaster base

as Indicated to receive scratch coats for tile at showers and for stucco walls

and plastered ceilings. Metal lath of the self furring type shall be provided
on concrete and masonry surfaces to receive scratch coats for tile. Lath

shall conform to the applicable requirements of USASI specification A42.4.

Woven wire lath shall be provided on concrete and masonry surfaces for stucco.

(a) Woven wlre lath for stucco shall be fabricated from copper
bearlng, cold drawn, galvanlzed steel wire, with minimum openings of one
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inch, maximum openings of 2-1/4 inches, and a maxlmum area of 4 square
inches for a single opening. Minimum size of wires shall be No. 18 gage
for one inch openings, and No. 16 gage for 2 inch openings.

(b) Self furred metal lath shall have pro,jectlons separatlnq
it a minlmum of one quarter inch from the surface over which It Is applied.

9F.3.3 Plaster beads. Metal parting beads or screeds shall be

provided around the periphery of unrestrained stucco panels and as

indicated on the drawings where unrestrained stucco panels intersect the

surfaces of walls and columns, and and at the edge of plaster or stucco
whlch abuts or adjolnts an unplastered surface. Stucco beads shall be

of 26 gauge zinc. The beads or screed shall be fastened securely, and shall

be of a type that will provide a rigld clinch for stucco or plaster
and adjoining materlals, will prevent the stucco or plaster from running

to a think edge, and will provide a uniform thickness for stucco or

plaster and adjoining materials at the dividing lines.

9F.3.4 Expansion joints shall be provided in stucco assemblies
where Indicated. They sha’l’-.b "W’; shaped ground of zinc, not Ilghter
than 26 gage, and shall be an approved type, with perforated or expanded

metal flanges. Expansion joints shall be fastened securely to lath. Lath

shall terminate at each side of expansion joints.

9F.4 Unrestrained cellins. Ceilings shall be unrestrained when

portland cement plaster is applied to ceilings. The ceiling lath and plaster
of unrestrained ceilings shall be Isolated from intersectlng vertical surfaces

with casing beads or expansion joint. Cornerite shall not be used at these

interesectlons.

9F.5 Suspended metal lath ceillng..

9F.5.1 Han____.sshall be zinc or cadmium coated. The starting row
of hangers shall be located 6 inches away from wall surfaces. Hangers shall
be laid out for each indlvidual room or space, and shall be placed to support
framing around beams, ducts, columns, plpes, Ilghtlng fixtures, partitions,
and all other openings or obstructions. Hangers shall be attached securely
to structural celllngs by Inserts In dovetail slots.

9F.5.2 Main runners shall be of size, span, and spacing listed in
USAS1 specification A4Z.4, except as indicated otherwise.

9F.5.3 Cross furrinq shall be 314 inch channels of span and spacing
listed In USASI specification A42.4 except as Indicated otherwise.

9F.5.4 Metal lath sheets shall run with their long dimension across
the furring channels. Lath shall be tied to cross furring and along side
and end laps at 6 inch Intervals, with 18 gage stainless steel or monel
metal annealed wlre. Sides shall be lapped by nesting outside ribs or
selvage. End laps shall be one inch and shall preferably occur over supports.
When end laps occur between supports, ends of sheets shall be lapped not
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less than 4 inches and shall be tied at intervals of not more than 6 inches
near ends of both lapped sheets, with no. 18 gage stainless steel or monel
metal annealed wire. End laps of adjoining sheets shall be staggered.

9F.6. qality Control. Provisions of Section entitled "Contractor
Qualit9 Control" shall apply.

9F.6.1 Tests and test reports. The testing requirements stated
herein or.incorporated in referenced documents may be waived, provided that
certified copies of reports of tests from approved laboratories performed
on previously manufactured materials are submitted and approved. Test reports
shall be accompanied by notarized certificates from the manufacturer
certifying that the previously tested material is of the same type,
quality, manufac+ure, and make as thatto be furnished for this project.

---o0o---
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SECTION 9G. PLASTERING AND STUCCOING

9G.I ppllcable publications. The following publications of the

Issues listed below, but referred to elsewhere by basic designation only,

form a part of thls specification to the extent indicated by the references

thereto (where a number is suffixed to the specificatlon number, it denotes

the effective amendment to the speclflcation):

(a) Federal and MilitarSpeclfications.

SS-C-192g(’I) Cement, portland.

(b) Non vernment Specifications and Standards.

American Society for Testing and Materials (ASTM)

C144-66T Aggregate for masonry mortar.

9G.2 General requirements. Plaster and stucco work shall be

properly coordinated with the work of other trades. The work of other trade

shall be adequately protected from damage durine plaster and stucco operations.

Finished work shall be protected with a covering of heavy kraft waterproof

paper or other approved protective covering with lapped and sealed .joints.

Scaffolding shall be amply strong, well braced, tied securelv, and inspected

regularly. Overloadlng of scaffolding will not be permitted.

9G.3 Materials. Manufactured materials shall be delivered in the

manufacturers’ original unbroken packages.or, containers which are labeled

plainly with the manufacturer’s names and brands. Plaster and other

cementitious materials shall be kept dry until ready to be used; they

shall be stored off the ground, under cover, and awayfrom sweatinq walls

and other damp surfaces.

9G.3.1 Portland cement shall be type I, conforming to specification
SS-C-192; white portland cement shall conform to the applicable requirements
thereof and shall be non staining.

9G.3.2 Aqregates.

(a) Sand for base coats shall conform to ASTM specification

C3b. Fine sand, with rounded particles uniform in size, frequently

called ’qulcksand", shall not be used.

(b} Sand for portland cement finish shall conform to ASTM

specification C144 and shall be natural in color. Not more than 50 percent
of sand sha-I be retained between two consecutive sieves, and not more

than 25 percent of sand shall be restrianed between the No. bO and No.

I00 leves.

9G.3.3 Water for mixing shall be potable.
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9G.4 Mixing of. plaster and stucco.Plaster and stucco materials, specified
on a volume basis, shall be measured accurately In approved containers
that insure the specified proportions will be controlled and maintained
accurately during the progress of the work. Measuring materials with
shovels ("shovel count") will not be permitted.

9G.4.1 Base coat propprtlons.

(a) Scratch and brown coats of portland cemen, plas,er or s,ucco
sha-I be mized in the proortion’ of one part by volume or portland
cemen, to no, more than I/2 part of hydra,ed If me and not less than 3
nor more than 5 parts by volume of damp loose Sand.

9G.4.2 Finish coat proporations.

(a) Portland cement plaster finish shall be of the same proportion
aS the base coat.

(b) Stucco finish shall be of the same proportion as the base
coat, and the portland cement shall be white. (Approved coloring compounds
shall be added to produce the required color.)

9G.4.3 Mixing. shall be done in approved mechanical mixers of the
type in which the quantity of water can be controlled accurately and uniformly,
except that finish coats containing lime may be hand mixed. While the
mixer is in continuous operation, water, I/2 of the sand, the plater, and
the other I/2 of the sand shall be introduced into the mixer in that
sequence and shall be mixed thoroughly with the proper amount of water until
themixture ls uniform in color and consistency. Plaster which has begun
to set before It is used shall be discarded, and retempering of plaster
will not be permitted. Frozen, caked, or lumped materials shall not be
used. Mixers, mixlng boxes, and tools shall be cleaned after each batch
is mixed, and kept free of old plaster and stucco.

9G.5 Preparations for plastering and stuccolng.

9G.5.1 epperature. A temperature of not less than 55 degrees
Fahrenhelt shall be required during completion of plaster and stucco work.

9G.5.2 Peparation of bases. Surfaces to which plaster and stucco
is to be applied shall be cleaned of all. projects, dust, loose particles,

grease, bond breakers, and other foreign matter. Plaster and stucco
shall not be applled directly to surfaces of masonry or concrete that have
been coated with bituminous compound or other waterproofing agents. Before
the plaster and stucco work is started, masonry surfaces shall be wetted
thoroughly with a fine fog spray of clean water to produce a uniformly
molst condition. Metal grounds, metal lath, corner beads, screeds, and
other accessories shall be checked carefully for alignment before the work
Is started. Stucco shall not be applied to surfaces containing frost.
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9G.6 _llication of plaster and stucco. Plaster and stucco shall be

applied by hand.

9G.6.1 Workmanship. Plaster and stucco shall be applled In three
coats.

Base coats shall be applled wlth sufficient pressure and the plaster and

stucco shall be sufficiently plastic to curl the keys around the back
of metal lath and to provide good bond on masonry bases. Base coats
shall be worked to screeds at intervals 6f from 5 feet to 8 feet.
Plaster and stucco shall not be continuous across expanslon joints occurring
in walls. Plaster and stucco work shall be finished level, plumb, square, and
true, within a tolerance of I/8 inch In I0 feet, wlthout waves, cracks, blisters,

pits, craxing, discoloration, projections, or other Imperfections. Plaster
and stucco work shall be formed carefully around angles and contours and

well up to screeds. Special care shall be taken to prevent sagging. There

shall be no visible junction marks in finish coat where one day’s work

adjoins another. Finished work shall be covered and protected in an

approved manner to prevent damage. Samples of all textured finishes shall
be submitted for approval before the work is started.

9G.6.2 Portland cement plaster and stucco shall be applied to metal

lath. Base coats shall be applled w Cth sufficlenpressure nd the plaster
shall be sufficiently plastic to curl the keys around the back of metal

lath or wire fabric, and to provide good bond on masonry or concrete bases.

(a) Plaster and Stucco,shall be applied In three coats to a thick-

ness of not less than one Inch. The scratch coat shall be applied not less than

3/8 inch thick, scored horizontally, and allowed to dry slowly for 24 hours.

The brown coat shall then be applied to bring the base coat out to the

screeds, shall be compacted to a true surface with rod and darby, and shall
be floated to recelve the finish coat. After the brown coat has been al. lowed
to dry slowly for 24 hours, the finish coat shall be’applled to a thlckness
of not less than I/8 inch thick, with a sand float flnlsh. The plaster
shall be water cured with 4 applications of fog spray. The first spray
shall be applied 12 hours after the flnlshlng coat Is completed, and three

subsequent sprayings shall be applied at 12 hour Intervals thereafter. The

finish shall match an approved sample.

(b) Stucco. The finish coat shall be of the color and texture
selected, and shall match an approvedsample.

(c) Scratch coat for ceramic tlle backlgg. Scratch coat as
backing for wall tile shall be applied not less than 24 hours nor more
than 48 hours before tile Is to be set. Scratch coat shall be applied In
the thickness indicated or as necessary to brlng the face of the tlle to
the required plane, but not less than I/4 inch from the face of the metal

lath or masonry. Scratch coat shall be applled after substantlal grounds,
plugs, hanqers, and other such accessories have been Installed for plumblng
fixtures, electrical outlets, and other fixtures and flttlngs that are to
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be secured to tiled surfaces. Scratch coat shall be applied with sufficient
pressure to insure a proper bond and key with the base and a proper base for
the setting bed. While the mortar Is still plastic, the scratch coat shall
be cut with a trowel at all Internal vertical angles for the depth of the
coat and the full height of the tile bed, and shall be scored horlzontally
or cross scratched on one Inch centers for extent of the tile bed. Mortar
for scratch coats shall be used withln one hour after mlxing, and at no time

shall the mortar be retempered. Scratch oat shall be protected and kept
moist during curing period. A levelling coat shall be applied over scratch
coat when necessary to level the surface wlthina tolerance of I/4 inch in

I0 feet or to provide a base coat thickness of more than 314 inch.
Levelling coat shall be scratched and cured for 24 hours.

9G.7 Patching and pointing. Upon completion of the building and
when directed, all loose, cracked, damaged, or defective plastering and
stuccoing shall be cut out and replastered or restoccoed in a satisfactory
and approved manner. All pointing and patching of plastered and stuccoed
surfaces, and plaster and stucco work abuttlng or adjoi.nlng any other
finish work, shall be done’In a neat and workmanlike manner. Plaster and

stucco dropplngs or spatterings shall be removed from all surfaces. Exposed
plastered and stuccoed surfaces shall be left In a clean, unblemished
condition. Protective covering shall be removed from surfaces, and all
rubbish and debris shall be removed from the site.

---o0o---
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DIVISION I0 SPECIALTIES

SECTION IOA.
lOB.
OC.

Metal Toilet Partitions
Metal toilet and Bath Accessorles
Metal Laboratory table

SECTION IOA. METAL TOILET PARTITIONS

10A. ppIlcable publications. The following publications of the
Issues listed below, but referred to elsewhere by basic designation only,
form a part of this speclflcation to the extent Indicated by the references
thereto (where a number is suffixed to the specification number, it denotes
the effective amendment to the specification):

Non Government Specifications and Standards.

American Society for Testing and Materlals (ASTM)

A525-65T Zinc coated (galvanized Iron or steel sheets,coils and
cut lengths coated by the hot dip method.

IOA.2 General requirements. Toilet partitions shall be the flush
metal type with sound deadenlng cores and baked enamel finish. The
partltlons shall be provlded complete wlth all fastenings, fittings, and
hardware necessary for a satlsfactory Installation. Each water closet
enclosure shall be provlded wlth a door.

IOA.3 Materials.

IOA.3.1 Steel, except concealed reinforcement, shall be cold rolled
and zinc coated, and shall conform to ASTM speclflcatlon A525. Steel
for face plates of doors, panels, and pllasters shall be stretcher
leveled standard of flatness. Concealed relnforcement may be hot rolled or
cold rolled steel.

(a) Zlnc coating shall be Coating Class 1.25 Commercial In
accordance with ASTM Specification A525. The surface shall be smooth
with minlmized spangles and shall be mill phosphatlzed. The steel and the
coating shall not fracture, flake, or peel under forming or die drawings.

(b) Minimum thicknesses of steel In U. S. Standard gages shall
be as follows:

Face plates of doors 22
Edge locking strips of doors 20
Face plates of panels or screens 20
Edge locking strips of panels or screens 20
Face plates of stlles or pilasters 20
Edge locking strips of stiles or pilasters 20
Concealed relnfrocement for tepplng 14
Concealed relnforcement for anchoring 12
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IOA.3.2 Sound deadening cores shall be of corrugated paperboard,

formed of panel weighlng about 34 pounds per I000 square feet. Cores of

6 ply constructlon shall be provided in panels and doors one Inch thick,

and cores of 7 ply construfion shall be provlded In panels and pllasters

I-I/4 inches thlck. In lieu of corrugated paperboard constructlon, the

cores may be of kraft paper, welghlng not less than 25 pounds per I000

square feet, formed into a hexagonal honeycomb pattern containln.cells of

about one Inch .size.

IOA.4 Partition types.

IOA.4.1 Toilet enclosures shall be floor supported, with pilasters

extending from the floor to the top of the panels. Panels and doors shall

be one inch thlck, approximately 58 inches high, and their bottom edges

shall be approximately 12 inches above the floor. Pilasters shall be

I-I/4 inches thick. Unless indicated otherwise, the depth of enclosures,

front to bak, shall be approximately 57 inches, and the width, from

center to center of dividlnn partitions, shall be approximately 34 inches.

Adjustments in the spacing of dividing partitions shall be made as required

by job conditions, so that fixtures will be centered between dividing

partltlons. The minimum width of pilasters shall be I0 inches at Inter-

mediate locations, 4 inches at adjoining walls, an 8 inches at free-standing

ends. In-swinging doors shall be provided in the openings between pilasters.

Hcadrails for bracing shall be not less than Inch by I-I/2 inches in

section, and shall be approximately 12 Inches sbove the tops of doors

and panels.

IOA.5 Construction. Partition components shall be strong, straight,

clean cut, smooth, neat, and free from defects In workmanship, materials,

and appearance. The finished thlcknesses are subject to a tolerance of

plus or mlnus 1/16 inch. The flnlshed colors shall be as selected from

the manufacturer’s standard color chargs, in one or two colors.

IOA.5.1 Panels, pilasters, and doors shall be constructed of two

steel faclng sheets with formed edges, cemented under pressure over a

sound deadening core, an assembled by Interlocking the formed edges under

tenslon by means of die drawn edge locking strips of edge blndlng

strips. Doors, pilasters, and screen panels shall be strenghtened against

torsional stresses by tack or spot weldlng the sheets together under the

strips, or plug welding edqes of sheets through the edge strip. The welds

shall be spaced not less than 18 inches apart. Edge locking or faclnq strlps

shall be mitered and welded at corners or secured with chromlum nlckel

steel corner fittings applled under tension. Concealed reinforcement for

tapping or rivet nuts shall be provided where machine screws are speclfled

for fastenings. Relnforced cutouts for hinqes shall be provided In doors.

The facing sheet of wall hung screen panels shall be flared over a continuous

steel flange plate, not less than I/4 Inch by 4 inches. Each flange plate
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shall form a rigid support for fastening panel to the wall.

IOA.6 u_p_orts, fittings, and fastenings shall be of.plain designs
and heavy patterns.

IOA.6..I Enclosure pnels, and pilasters shall be anchored to walls
with stirrup brackets of extruded brass, polished anodized aluminum, or die-
cast zinc. alloy, located near the top and the bottom of panels or pilasters.
Panels shall be anchored to pilasters with similar stirrup brackets. Each
stirrup bracket shall be fastened to wall with two I/4 inch diameter zinc or
cadmium plated steel screws, and fiber or metal expansion sheilds.
Each stirrup bracket shall be fastened to the pilaster with machine screws
into tapped reinforcement or rivet nuts, and through bolted to panel with
3/16 inch binder post bolts with one way heads.

IOA.6.2 Enclosures of the floor supported type. The bottom of each
pilaster shall be fastened to the structural slab through
an integrally welded split channel or cross bar anchoring device using
two cadmium or zinc coated stud bolts of not less than 3/8 inch
diameter in expansion shields that have not less than two inches of
penetration into the structural slab. One stud bolt shall be located at jamb
edge of wall end pilasters. Where floor fill and finish are 1-1/2 inches
thick or more, a 12 gage flanged channel or plate shallbe fastened to the
structural slab using two fastenings per stud. The stud llmbers shall be
bolted or welded to the channel or plate. Anchoring devices shall include
a means for plumbing, leveling, and rigidly fastening pilasters in place.
The entire device shall be zinc coated and shall be concealed within a shoe
of chromium nickel steel fastened with screws Or clips.

IOA.7 Door hardware. Each door shall be provided with plvot hinges
with operating parts inset and concealed withln the door, a sllde latch
or turn bolt with combination keeper and rubber bumper stop, and a coat
hook with rubber bumper. Non operating parts, supporting, and encasing
members, latch, and coat hook may be die cast zinc alloy, wrought, cast,
or extruded brass. Exposed parts and fastenlngs wich are not integral
with door or pilaster shall be polished, nickel plated, and chromium plated.

IOA.7.1 Hinges shall have either roller bearlngs operating on inclined
cams or opposed nylon telescoping cams alined over a steel pintle, and
shall be actuated by gravity or springs. All working parts shall be concealed
within the door. Top pivot hinges shall have De lrln or polished hardened
chromium steel guide pins secured abovead below their point of bearing,
placed in a cut out near top of door and shall compensate for any vertical
movement of doors. Harened chromium steel shall be used for ball bearing
rollers and cams. All moving parts’shall operate in self olllng
graphited bronze, nylon, or thrus-frlctionless bearings.

IOA.7.Z Latch or bolt. The latch shall be a slldlng type, and
shall consist of an encased bar, approximately 3/4 inch wide by 3 inches
long, operated by a knob under spring tension. A chromium nlckel steel bolt,
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actuated by e cam mechanism of die cast zlnc alloy, Installed between the
face plates of doors, may be used. The latch shall be mounted on the door
midway between top and bottom edges. Cobination stop and keeper wl,h
rubber bumper shall be mounted on the pilaster opposite the latch.

IOA.7.3 Fastenins. Hinges, keepers and bumpers shall be through-
bolted with binder’pos bolts to pilasters, or hinges may be suppored
on cast alloy brackets finished to match. Latches and coat hooks shall
be surface applied with machlne screws in,o tapped reinforcement or rivet
nuts. Self tapping sheet metal screws shall not be permitted. Blnder
post bolts and machine screws shall have right hand on way, theft
resistant heads.

IOA.8 Baked enamel finish. Exposed surface of zinc coated steel and
integral hardware shall be cleaned of oli, grease, and finger paints
by solven, washing or vapor degreasing, and then be given one coat of
an lnhiblting baked on primer followed bY a finish color coat of baking
enamel applled to a total minimum dry film thickness of 1.5 mlls. The
baked enamel finish shall be factory applled. Baklng temperatures shall be
not less than 275 degrees Fahrenhei,, and the tempera,ure and length of
baking operatlon shall be sufficlen, for polymeriza, ion to produce a
completely cured pro,ec, lve film. The finish shall be unaffected by alkalies,
urine, and other common toilet room acids.

IOA.9 Ins,allatlon. The work shall be secured ,o con, lguous con-
s,ruc,lon In a rigid and substantial manner, stralgh, and plumb, with
uniform clearance of I/2 inch be,weenpilasters and panels, Inch between
pilas,ers and walls, and panels and walls, and not more than 5/15 inch between
pilas,ers and doors. Evidence of drilllnq in floors and walls shall be
concealed in ,he finished work. Hardware shall be adjus,ed for proper
opera,Ion, and hinges shall be set to hold the doors ajar abou, 50
degrees when unla,ched.’After installa, lon, all exposed surfaces shall be
,horoughly cleaned, and all damaged work shall be res,ored ,o i,s original
condi,lon, or replaced with new work. The exposed heads or unfinished steel
bolts and screws shall be nea, ly pain,ed ,o match ,he color o adjoining
par, ltion surfaces.

lOA.lO quality Contrel. Provisions of Section entitled "Contractor
Quality Control" shall apply

IOA. IO.I Drawin@s and samples. Prior to fabrication of the work,
,he manufacturer’s standard color chart shall be submltted for color selection;
scale and full size drawings, showing the .layout ofall work In plan, eleva, ion,
and section, shall be submitted for, approval. Drawings shall include
complete details of construction showing thicknesses of me,el, methods,
of fabricatlon and erec, lon, anchoring, join, ing, reinforclng, and provisions
for the installation of hardware. Samples of materials for exposed and concealed
work shall be submitted for approval prior to installa, ion; ,he samples
shall Include sound-deadening cores, fastenings, hardware, a’metal color sample
showing the base me,el, the prlme and finish coa, of enamel and three 2.25

05-70-0939 165
Section IOA



Inches square test specimens of zinc coated metal.

IOA.IO.2 Tests and test reports. The testing requirements stated
hereln or Incorporated In referenced documents may be waived, provided
certlfled coples of reports of tests from approved laboratories performed
on prevlously manufactured materlals are submitted and approved. Test
reports shall be accompanied by notarized certlflcates from the
manufacturercertlfying that the previously tested material is of the
same type quallty, and manufacture as that to be. furnished for this
project.

---o0o---
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SECTION lOB. UETAL TOILET AND BATH ACCESSORIES

IOB. Ap__l[l. icable publications. The following publications of the
issues listed below, but referred to elsewhere by basic designation only,
form a part of this specification to the extent indicated by the references
thereto (where a number is suffixed to the specification number, it denotes
the effective amendment to the specification):

(a) Federal Specifications.

DI]-M--OO411b !4irrors, glass.
FF.--[)- 96e []ispensers, soap.
.W-P--Salb(4)(6) Plumbing fixtures, land use.

(b) Non Government Specifications and Standards.

American Society for Testinq and Materials(ASTM)

A I,,/-6 3 Corrosien resisting chromium nickel steel plate, sheet,
and strip.

lOB.2 General requirements. Accessories specified herein as numbered
typos shall conform to the applicable requirements of speclfication WW-P-541.
The illustrations shown in the specificatlons are qiven for convenience
in identifying the items described thereln, and in locating dimensions;
rnuy re not intended to show required designs. Acceptable designs
may differ from those illustrated, provided that the items conform to
sated requirements and dimensions. Accessories shall be of approved design
and shall be delivered to the site ready for installation. Surface mounted
accessories shall be mounted on concealed backplates, except where specified
otherwise. Accessories without backplates shall have oncealed fasteners.

IOb,3 aterials and fabrication. Stainless steel, as specified
hereinafter, shall be alloy type 302,304, or 304 L conforming to ASTM
snecification AI67; satin finish specified shall be the No. 4 finish.
Accessories shall be fabricated in accordance with eood commercial practice,
with welds around smooth. Bending, flanging, drawing, forming, and similar
ooperatinqs shall be performed in a manner to insure that there are no
ruptures, cracks, wrinkles, sharp exposed edges or other defects. Flanges
of recessed accessories shall be desiqned to return to walls to provide a
continuous, tight against the wall installation. Doors shall be warp free.
Locks shall be keyed alike for each type of accessory, 2 keys shall be
furnished for each lock or eech group of accessories keyed alike. Locks
shall be the nufacturer’s standard locks of the type specified hereinafter.
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lOB.3.1 Soap. holders shall be type 407 and shal be provided one at
each shower head.

IOB.3.2 Robe hooks shall be type 421 and shall be provlded where

indicated.

IOB.3.3 Coat hooks shall be type 419 and shall be provided here
Indicated.

IOB.3.4 Towel bars shall be metal, type 431. Length of bar shall be

30 inches. Towel bars shall be provi-ded where Indicated.

IOB.3.5 Toilet paper holders (surface mounted) shall be type 433 and
shall be provided one at each water closet.

IOB.3.6 Cabinets for folded paper towels shall be type 449, and shall
be provided one at each lavatory.

IOB.3.7 Mirrors shall be class 2, stype D electro copper plated,
conforming to specification DD-M-O0411Slze 18Inch by 30 Inch and mirror

shall be equipped with an Integral shelf for the full width of the mlrror

and a back of the t/pe standard with the manufacturer. Shelf shall be the
mirror manufacturers standard type that forms the coved bottom member

of the mirror frame as a slngle unlt. Shelf shall be not less than 0.09
inch thick and 5 inches" deep, with rounded ends; materlal and finish shall
be as specified for mirror frame. Mirrors shall be provided one at each

lavatory.

IOB.3.8 Sap dispense shall be type I, Ilquld rigid, conforming
to specification FF-D-96, and shall be provided one at each lavatory.

IOB.3.9 Shower cur-rain rails shall be similar to Flgre 15.15, of

suitable length, not less’ inch In diameter, having wall thickness of not
less than.036 Inch, of chromium plated brass, and with metal flanges at
walt with sultable fasteners. Rails shall be provided for openings In all
showers. All rails shall be provided with a vinyl plastic curtain conforming
to specification L-C-00780, style I. Curtain shall be the full wldth of the

rail and of a length such that it clears the floor by approximately -1/2
inches and shall be provided with a suitable curtain hook for each grommet.
Curtain hooks shall be of corrosion resistlng metal wlth smooth nickel or

chromium finlsh.

lOB.4 Installation. Surfaces of fastening devices exposed after
lnstallatlon hall" have thesame finish as the attached accessory,. Exposed
screw heads shall be oval. Installed height of accessories shall be
approximately as indlcated. Exposed surfaces of accessories shall be

protected with strlppable plastic of by other approved means until the
installation is accepted. The accessory manufacturer’s mounting det&lls shall
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be coordinated with other trades as their work proaresses.

lOB.4.1 Surface mounted accessories, except as indicated or specified
otherwise, shall be Installed with sheet metal screws or wood screws in
metal or fiber shields or sleeves, or with toeqle bolts, or other approved
fasteners as required by the construction. BackDlates shall be installed
in the same manner or shall be provided with funs or anchors set in mortar,
as required by the construction.

IOB.5 Quality Control. Provisions of Section entitled "Contractor
Quality Control" shall apply.

lOB.5.1 Samples. One sample of each type of accessory specified
shall be submitted for approval. Accessories shall not be delivered to the
slte untll samples are approved. Samples shall be complete with appurtenances
and shall be fiinsihed as specified. Approved samples may be installed in
the work, provided each sample is clearly identified and its location recorded.
Accessories provided shall beof the same design, construction, and finish
as the approved samples.

IOB.5.2 Test and test reports. The testing requirements stated
herein or incorporated In referenced documents may be waived, provided
certified copies of reports of test from approved laboratories performed
on previously manufactured materials are submitted and approved. Test
reports shall be accompanied by notarized certificates from the manufacturer
certifying that the previously tested material is of the same tvpe, quality,
manufacture, and make as that to be furnished for this roject.

---o0o---
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SECTION IOC METAL LABORATORY TABLE

IOC. General requirements. The work includes the provision of
one metal laboratory table and laboratory apparatus.

IOC.2 A?plicable publications. The following publications of the
issues listed below, but refeFred to elsewhere by basic designation only,
form a part of this specification to the extent indicated by the refer-
ences thereto (where a number is suffixed to the specification, it
denotes the effective amendment to the specification):

ederal and Military Specifications

WW-P-541 b(4)(6) Plumbing fixtures

IOC.3 Metal laboratory table. Shall be a wall table wlth service
fixtures mounted on a box curb, with provision for plubing space at
the rear. Table shall be of steel construction. Steel shall be of
furniture quality, the best mild, cold rolled, level stock, free from
rust, scale, scratches and all physical defects. All gauges shall be
U. S. Standard.

IOC. 3.1. Construction. All welded construction shall be used
throughout except where construction details make it impractical.
Welded joints shall be ground flush with the adjacent material and
neatly polished. No bolts, rivit heads, screws, or other fastening
devices shall be visible on any exposed surface. Where units are
joined in assemblies, they shall be fastened by bIting through pierced
cabinet sdes.

IOC.3.2. Sides. Base cabinet wall and floor case sides shall be
of 18 gauge steel.

IOC.3.3. Bottoms. Interior bottoms of a|l cabinets and cases shall
be of 18 gauge steel, flanged down on all sides. A heavy gauge trian-
gular gusset shall be welded in each bottom corner of floor mounted
units. Interior bottoms shall be punched to receive snap-in buttons
covering access holes to leveling bolt. Exposed undersides ofwall
hung cases shall be furnished with a pan-shaped bottom fitted into
interior bottom.

IOC.3.4. Backs. Backs of all cabinets and cases shall be made
o 22 gauge steel. BacKs of wall and floor cases shall be welded to the
rear flanges of side. Removable backs shall be furnished in based
cabinets to afford access to space behind cabinet for service line
connection. Backs shall be removable from inside of cabinet.

IOC.3.5. Doors. All doors shall be reinforced double wall metal
construction wiouter panel of 18 gauge and an inner panel of 20
gauge steel. Both inner and outer panels shall be pan-shaped and held
tightly together so that the outer panel of the door has no visible
seams and is flush with the door frame. All four door corners shall be
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welded. All hinged doors shall be filled with sound deadening material
to Insure quiet operation. Doors shall close on rubber bumpers,

IOC. 3.6. Drawers. Drawer bodies shall be of 20 gauge steel.
Drawer heads shall be box type construction with outer pan fabricated of
18 gauge steel and Inner pan of 20 gauge steel. Drawer heads shall be
sound deadened; all drawers shall be mounted on channel-shaped slides
with four ball bearings supporting drawer, and equipped wth rubber stoppers
and snubbers for controlled drawer action. Drawers shall be easily
removable and have automatic stops to prevent accldental removal.
Drawers shall be provided with a plastic angled bottle rack. This item
shall be utilized for placement of chemlcals and reagents.

IOC.3.7. Finish: All steel units of the laboratory equipment shall
be precoated wi--I’’’to 200 ml per square foot of phosphate, and
finished with one standard color of acide, alkali, solvent resistant
baked on enamel.

IOC.4. Counter Top and box curb. Shall be composite stone, char-
coal gray in color, and shall be composed of portland cement and flnely
dispersed asbestos fibers integrally mixed with chemical resistant
coloring and fillings, bonded under great pressure .into a chemically
resistant monolithlc sheet. Thickness of top shall be notless than
one inch. The exposed surfaces shall have a smooth flnlsh and all
exposed edges and corners shall be rounded. Top shall be provided with
a cutout for the slnk.

IOC.5. Sink. Shall be a one piece solid epoxy resin casting.
Provide a com--5-’ation supply fitting, type 56 conforming to WW-P-541,
except that spout end shall be serrated type. Provide a lead sink
strainer with stopper and Iocknut. Provide a non-siphon lead "P" trap
with bottom cleanout. Piping connections and lnstall.atlon shall conform
to section entitled "Plumbing".

IOC.6 quality Control. Provisions of Section entitled "Contractor
Quality Control" shall apply. Prior to fabrication of the work, the
manufacturer’s standard color chart shall be submitted for color selection.
Scale drawings showing the layout of the work in plan, elevation and
section, shall be submitted for approval along with catalog data indi-

cating complete details of construction thicknesses f metal, methods of
fabrication and erection anchoring jointing reinforcing and provisions
for he installation of hardware......
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DIVISION II EQUIPMENT
Sec, ion IIA Pumping equipment
Section liB Water treatment equipment
Sectlon IIC Controls

SECTION IIA PUMPING EQUIPMENT

IIA. Applicable publications. The following publications of the
issues listed below, but referred to elsewhere by basic designation ony,
form a part of this specification to the extent indicated by the re-
ferences thereto (where a number is suffixed to the specification num-
ber, it denotes the effective amendment of the specifications):

W-W-P-404c(2)
WW-P-406c

(a) Federal and Military Specifications

Pipe, steel seamless and welded.
Pipe, steel, seamless and welded.

(b) Non Government specifications and standards

National Electrlcal Manufacturer’s Association (NEMA)
Book of Standards (Current ’edition).

IIA.2 General requirements. The work includes the provision of
a turbine type deep ell pump at each of the well sites, fin;sh water
pumps, backwash pump complete with all appurtenances as indicated
and specified herein. Each installation shall be complete and ready
to operate. Pumps where shown shall have gasoline engines and
combination right angle drives.

IIA.3 Well pumps shall be the vertical turbine type, oil lub-
ricated and provided with a non-reverse ratchet to prevent reverse
rotation. Pumps shall have an efficiency of not less than 70 percent.

IIA.3.1 Pumpin9 conditions. Speed of pumps shall not exceed 1800
rpm. Bids shall be based on the pumps operating under the following
conditions.

Well No. Capacity Discharge Head Motor HP Electrical

(GPM) (feet)

260 44 I0 240V3@
2 260 94 15 240V3@
3 260 106 15 240V3
4 260 120 20 240V3@
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5 260 50 15 240V(
6 260 55 15 240V
7 260 64 15 240V.
8 260 30 I0 240V

I0 200 I0 15 240V

Discharge head shown is the head at the discharge flange of the pump.
Total dynamic head on the pump shall also include the lift In the well,
as determined by flow tests of the completed wells. Pumps shall be
provided with sufficient column and line shaft to prevent breaking suction.
In case the actual conditions differ substantially from those stated and
shown, the provisions respecting an adjustment changed conditions shall
apply, subject to the requirements of notification thereunder being
given,

IIA.3.2 Pump heads shall be constructed from close-grained cast
iron and shall be heavy duty type deslgned for hollow shaft drive.
Pump shall have flanged above ground discharge.

IIA.3.5 ump columns shall be standard weight zinc-coated seamless
steel pipe conforming to iv34-P-406 and shall be In sections not to ex-
ceed I0 feet in length and of proper diameter to eliminate undue fric-
tion when pumping at pump capacity.

IIA.3.4 Line shafts shall be high grade ground and polished steel
and not be less than I-3/16 inches in diameter. The shaft shall be
provided in interchangeable sections not over I0 feet In length and
fastened with threaded steel couplings having a strength of not less
than I00 percent of the strength of shaft after being assembled. The
ends shall be machine finished and undercut for proper butting of the
shaft, All threads shall be lathe cut.

IIA.3.5 Bearings. The pumping unit shall have sufficient guide
bearings to maintain the alignment of the pump and shafting and to
prevent vibration. The inner column couplings shall be bronze and shall
act as bearings for the line shaft which shall be ?urned and polished.
Oil lubricated bearings shall be provided with oll grooves to effect
passage of oil down through the entie length of oil tube and shafting.
An automatic lubricator with capacity sufficient for one week of
continuous operation shall be provided to feed oil to the bearings.
Lubricator shall have sight glass and feed adjustment.

IIA.3.6 Pump bols shall be made of close grained cast iron,
free from blow holes and all other defects whlch would impair heir
strength or durability for the service, and shall be lined with vit-
reous porcelain enamel. Bowls shall have smooth, curved vanes to
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efficiently direct the flow of water and to prevent air locking. The bowls
shall be of suitable thickness and strength to withstand the shut-off
pressure of the unit. Bowls shall be fastened together in such a manner
that accurat alignment is assured and maintained. Guide passages for
water shall be so designed and finished as to reduce friction to a
minimum.

IIA.3.7 lpellers shall be of the enclosed type, of heavy bronze
corstruction. Each impeller shall be ’accurately fitted and perfectly
alnced both dynamically and hydraulically. Impeller shaft shall be
of nigh grade stainless steel, carefully ground and polished and furnished
wih lathe cut threads. No keyways shall be cut into the shaft. Impeller
shll have non-overloading characteristics and shall have head charac-
ter-istics as steep as possible so that an increase or decrease in the
operating head above the design point will not cause an excessive de-
crease or increase in pump capacity. Impellers shall be attached and
locked to pump shaft in such a manner that they may easily be removed,
d that they will not work loose for any reason.

IIA.3.8 Suction pipe and strainer. A suction pipe of suitable
oimeer and I0 feet long shall be provided for each pump. A galvanized
strainer having anet inlet opening area of at least five times the area
of he suction pipe shall be provided at the lower end of the suction
pi:e.

IIA.3.9 Motors shall beahollow shaft, vertical, full enclosed
electrical motor and shall be squirrel cage induction type and shall
h,ve ample capacity to operate the pump properly through its entire
he;d capacity range without exceeding its rated capacity, but shall be
ot less than the specified. The speed of the motor shall not exceed
I00 rpm. The motor shall conform to NEMA standards.

IIA.3.10 Right anle drive. Combination electric motor and right
,ngle gear drives shall be provided for dual drive arrangement. The
drive shall have one to one gear ration to transmit the power from the
eine Io the pump at normal operating speed and shall be of the vertical,
hollow haft, spiral bevel gear type equipped with anti-friction bearlngs
r. base flange matching the pump head flange. It shall be conser-
,riwl rated to transmit the maximum power requirements of the pump
,nd be equipped with a heavy duty-ball thrust bearing capable of carrying
the hydraulic thrust of the pump and the weight of the rotating element.
An oil reservoir of ample capacity shall supply adequate lubrication to
the gears and bearings. A suitable motor stand shall be furnished which
provides ample room for a sliding clutch for alternating the prime
mover. A sliding clutch shall be mounted on the head shaft so the
gears do not operate when the pump is driven by the electric motor.
A non reverse ratchet shall beincorporated in the clutch to prevent
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backspin in the event of reverse rotation.

IIA.3.11 Auxiliary gasoline engines shall be provided where

indicated and shall be multi-cylinder, water cooled, heavy duty gasoline
power plant with maximum horsepower at least 30 percent in excess of the

maximum brake horsepower required to operate the pump continuously
at its rated speed, over the entire head capacity range of the pump.
RPM shall not exceed 1800, and piston speed shall not exceed 1200
FPM. The engine shall be arranged for electric motor cranking and shall
be equipped with a high tension Ignition system, battery and required
appurtenances, shall include an adJustable governor, carburetor, tach-

ometer, oil pressure gauge; cylinder temperature gage, gasoline pump
and filter, gravity fuel tank, air cleaner ,.oil fllter, generator,
starting crank, radiator, exhaust pipe and muffler, and clutch take

off assembly. Fuel tanks and fuel piping shall conform to sectlon
entitled "Gasoline Driven Engine Driven Electric GeneratorS".

(a) Battery charier, electric type, shall be mounted on wall of

pump house and shall be the rectifier type for operatlon wlth 120
volt 60 cycle current. Charger shall be protected by an automatic
clrcuit breaker and shall have capacity to charge two 6 volt batterles
or one 12 volt battery at eight to five amps. One dlrect current
ammeter shall be included and shall be flush mounted on the frontof
the enclosure. All metal parts shall be corrosion resistant or shall

be suitable protected aga.inst corrosion.

(b) Exhaust pipe shall be extra heavy steel pipe conforming to
WW-P-406 and shall run through the wall of the pump room In an asbestos

cement sleeve. A suitable muffler shall be provided by the engine

manufacturer and shall be mounted in the exhaust pipe. The muffler

shall be supported by the exhaust pipe.

(c) Metal instructlon plate shall be mounted on the engine unlt

giving the manufacturer’s reconnendatlons for lubricating oil and

Other pertinent information.

(d) Safety guards. The Interconnecting shafting between th

gasoline egine and the comblnation drive and all other rotating units

shall be.provided with approvedsafety guards for protection of operating

personnel.

(e) Gasoline tanks, fuel lines exhaust ducts and exhaust louvers

shall be as specified in section entitled "Gasoline Engine Driven

Electric. Generators".

IIA.4 Flnish water and backwash pumps. Shall be vertical turbine

type as specified for well pumps except that pumps shall be water.lubrl-

05-70-0939 175
Section IIA



cated type. Provide bell mouth suction in lieu of tailpiece and suction
strainer. Provide combination right angle drive with auxiliary gasoline
engine where indicated. Characteristics of pumps shall be as follows:

P.ump No. Capacity TDH Max. RPM Min. lip Electrical
(gpm) (feet)

Service
Pump No. 750 130 1800 40 480V,3

2 750 130 1800 40 480V,3
3 1500 165 1800 I00 480V,3
4 1500 165 1800 I00 480V,3

Backwash
Pump 7500 50 1200 125 480V,3

IIA.5 Surface wash pumps shall be of the horizontally split case
type with suction and discharge connections in the lower half of the
casing, allowing removal of the rotating element without disturbing
the pipe connections. It shall be capable of delivering a design
capacity of 200 gpm at a design head of 116 ft. TDH and NPSH available
of 116 ft.; the BHP requirements of the pump at any point along the
curve shall not exceed the rated motor horsepower.

IIA.5.1 Casing shall be of cast iron with a minimum tensile
strength of 30,000 PSI, free from blow holes, sand pickets, and
other detrimental defects. Water passageways shall be smooth to permit
maximum efficiency. Casing shall be capable of withstanding a hydro-
static test pressure 150 percent of the maximum pumping pressure under
which the pump could operate at the design speed.

IIA.5.2 Impeller shall be made of cast bronze. Impeller shall
be accurately keyed to the shaft and fixed in an axial position. Impeller
shall be held tightly to the shaft so that the impeller will not become
loose should pump accidentally rotate in reverse direction.

IIA.5 3 Impeller wearing rings can be an integral part of the
impeller with provisions for field replacement of bronze impeller
wearing rings. Wearing rings shall fit with close tolerances so as to
permit a minimum of recirculation. Positive locking of the case wearing
rings shall be provided so that the case wearing rings will not rotate
or change position in the case.

IIA.5.4 Stuffing boxes shall be equipped with general purpose
mechanical shaft seals.
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IIA.5.5 Shaft. The shaft for the mechanical shaft seal pumDs
shall be constd of an II to 13 percent chrome stainless steel.
Shaft shall be designed to withstand the torsional loads and other
stresses to which it may be subjected. It shall be so designed that
there will be no detri;,ental vibrational stresses. All of its surfaces
shall be smoothly ground to accurate dimensions.

IIA.5.6 Bearings shall be of the anti-friction type pre-lubricated
with grease and sealed for life. Bearing housings shall be dust tight
and be provided with seals to prevent entrance of water from the pump
side.

IIA.5.7 Miscellaneous fittings. Drain connections shall be pro-
vided at all low points ih the pump casing, at the drip pockets under-
neath the stuffing boxes and all other polnts where drainage shall be
possible. The casing shall be provided with air vents so that the
pump can. be freed from air pockets.

IIA.5.8 Bedplate. A cast iron drip rim bedplate of suitable size
for mounting pump and driver shall be provided. Pump and driver shall
be carefully aligned, then bolted in place at the factory prior to
shipment.

IIA.5.9 Flexible coupling shall be provided. Coupling halves
shall fit tightly to the shafts of the pump and the driver so as not
to become loose during operation.

IIA.5.10 Motors shall be a horizontal drip proof electric motor
of the squirrel cage induction type and shall have ample capacity to
operate the pump properly thru its entire head capacity range without
exceeding its rated capacity. The motor shall be 480V, 3 phase, 60 cycles,
not more.than 1800 rpm and shall conform to NEMA standards.

IIA.6 Magnetic motor starters shall be of the full voltage across
the line type for 30 horsepower and smaller and shall be reduced voltage
type for larger than 30 horsepower conforming to the latest NEMA standards.
Reduced voltage starters shall be closed transition type limiting the
starting inrush current to 150 percent of normal f,,ll load current.
Starters shall be of the quick break type having a low voltage and thermal
overload release and hand reset device. Starters shall have hand off
automatic switch and shall be provlded wlth the pumping equipment, but
shall be wired in accordance with the divlsion entitled "Electrical".

IIA.7 Pump characteristics curve. The Contractor shall furnlsh
with each pump and driveprior to shipment, certified characteristics
curves showing the capacity, head efficiency, and brake horsepower
throughout the entire range of the pump.

Performance Test. Each unit shall be teted by the Con-
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tractor after being put into operation to determine conformance with
this specification. Equipment failing to perform as specified shall be
replaced by the Contractor at no additional cost to the Government.

IIA.9 Warranty. All the equipment to be furnished under this
section of the specification shall be guaranteed for a period of one
year from the date of acceptance thereof, either for beneficial use o
for final acceptance, whichever is earlier, against defective material,
design, and workmanship.

IIA. IO Drawings required of the Contractor. Before conencing
any work, the contractor shall submit for approval shop drawings and
layouts of each system included in this.section of the specifications.
Layouts shall be based on field established conditions; and Interfer-
ence between architectural, mechanical, electrical, and structural
systems that cannot be resolved in the field shall be clearly defined.
Shop drawings shall contain complete information in detail to show com-
pliance with the specification. The following minimum information
;hall be furnished for each submitted item:

(a) Reference shall be made to the paragraph or subparagraph
of the specification that specified the item.

The intended use shall be specifically stated.

Complete physical data shall be furnished.

(d) Complete certified performance data shall be furnished to
show the acual capacity of the equipment as tested.

(e) Noncomplying features and reason for noncompliance shall be
sateJ in detail.

(+) Partial submittals, or submittals of less than the whole of
,],/ system mde up of interdependent component will not be considered.

IIA.II ualiy control. Provisions of Section entitled "Contractor
Quality Conrol" shall apply.
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SECTION liB WATER TREATMENT EQUIPMENT

IIB. Applicable publications. The following publications of the
Issues listed below, but referred to elsewhere by basic designation only,
form a part of this ecification to the extent indicated by the refer-
ences thereto (where a number is suffixed to the specification number,
it denotes the effective amendment to the specifications):

(a) Federal and Mil.itary Specifications.

AAA-S-II8B Scale, beam indicating (portable platform, floor type)

MIL-C-17226C Chlorinator, water purification, gas solution type
with accessories.

MIL-C-17596C Compressors, reciprocating or rotary power driven, air,
base mounted IOHP to 300 HP.

(b) Non Government Specifications and Standards.

American Society for Testin9 and Materials (ASTM)

A-48-64 Gray iron castings

D2239-65 Polyethylene (PE) plastic

D2241-65 Poly (vinyl chloride)(PVC) plastic pipe (SDR-PR and Class

American Waterworks Association (AWWA)

C-504-66 Rubber seated butterfly valves

lIB.2 General requirements. The work includes the provision of
water treatment equipment complete and ready for operation, the treat-
ment process shall be of the cold lime softening type similarto that
in use in the existing main plant and shall include gravity type filters,
chlorination, and fluoridation.

lIB.3 Lime feeders shall be screw type volumetric dry feeders with

intermittent drive clutch. Each unit shall have a capacity of 18.5
cubic feet per hour and shall consist of a built in hopper, diaphragm
agitators, feed section with self cleaning screw which simultaneously
rotates and reciprocates, and a dust tight enclosure. Uni?s shall be

equipped with a variable speed drive with pneumatic positioner to
accept a pneumatic or electronic signal for proportional control. Units

shall have a I/4 horsepower, 208 volt, single phase totally enclosed
motor, and shall be mounted on a 50 gallon polyvinylchloride plastic
lined steel solution tank. Solution tank shall have I/4 horsepower,
208 volt, single phase mechanical mixer, float valve, and piping con-
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nections. Provide a slide type shutoff gate and flexible connection with
rubberized fabric at the Inlet to each feeder.

lIB.4 Lime solution pumps shall be positive displacement plunger
type suitable for pumping lime solution, Each pump shall have a capacity
of .40.0 gallons per hour at a discharge pressure of 50 pslg. Pumps shall
be complete with totally enclosed horizontal electric motors, gear
reducers, plunger pumps with provisions forJustment in motion, and cast
iron frame. Pump casing shall be cast iron with stainless steel plungers.
Suction and discharge check valves shall have reversible seats. Pump
components shall be self aligning.

lIB.5 Softeners shall be cold lime water softening units utilizing
catalytlc precipitation. The units shall have a capacity of 700 gpm
each. Units shall be constructed of structural steel shapes and plates
and shall include support legs and braces for adequate support. Unit
shall be complete with proper internal baffles, weirs, overflow, etc.,
to provide proper level control. Provide four sample taps with piping
to 4 feet above grade with ball valves .for sampling bed at various
levels. Provide catalyst hopper with water piping to deliver catalyst
to the top of the unit. Submit complete shop drawings of unit and all
accessories. Provide complete catalyst charge for each unit. Analysis
of the raw water is expected to be approximately as shown in the
following table.

Raw Water Softener Effluent

Calcium 180 35
Magnesium 8 8
Sodium and potassium 25 25
Bicarbonate 182 2
Carbonate 0 35
Chloride 25 25
Total hardness 188 43
Alkalinity (M.O.) 182 37
Alkalinity (PH) 0 17
Carbon dioxide 13 0

Iron 0.6 0.
pH 7.2 10.2

lIB.6 Filters. Provide two gravity type, rapid sand filters.
Each filter shall have a capacity of million gallons per day at a
filter rate of 2 gpm per square foot of filter area. Each fllter
shall be complete with all necessary equipment including underdrain
system, sand and gravel filter media, wash troughs, cast iron wall
and floor thimbles, access manholes, hydraulically operated valves,
surface wash system, and operating tables.
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lIB.6.1 Filter underdrainage systems. The underdralnage system in

each filter shall include a false filter bottom, constructed of rein-

forced concrete, with piers supporting it at a height of 20 inches

above the stEuctural floor of the filter, forming a pressure chamber

beneath the false b6ttom, to which the filter effluent and wash water
piping shall make direct connection.

(a) Reinforced concrete filter structure shall be constructed

on ledges provided in the walls for te support of the false bottom about

its periphery. Contractor shall provide the reinforced concrete false

bottom and the pier’s supports complete, and shall provide all steel rein-

forcements required to anchor the piers and the false bottom to the

structural floor and walls of the filter.

(b) Filter bottom built into the false floor of the filter shall
include a series of depressions, of inverted pyramidal form, cast into

the concrete at spacing of 12 inches from center to center, each con-

necting with the pressure chamber beneath the false floor by means of

a porcelain thimble extending downward through the concrete belo:the
apex. The pyramidal depressions shall be mathematically accurate In
form, and accurately spaced and oriented. The surfaces of the depressions

and the tops of the ridges shall be given a steel trowel finish in ac-

cordance with section entitled "Concrete".

(c) Porcelain thimbles shall be moulded with an integral collar

or water stop midway their length, and accurately finished. There shall

be furnished and placed, with accurate fit, In each pyramidal depression,
five large spheres and nine smaller ones, In the following order:

(I) One large sphere in the bottom of the depression.

(2) Four large spheres above it, fitting accurately to the sides

of the depression and among themselves.

(3) Eight small spheres, fitting into the Interstices beteen

the four large spheres and the sides and corners of the depresslon; and

one medium sphere, fitting into the central space between the four

large spheres. The large spheres shall be made of porcelain, and shall
be sound, dense, of high specific gravlty, perfect Inrm and dimension,

and with smooth, hard surface. The smaller spheres shall be made of

sound earthenware, with such tolerance of form and dlmension as Is per-
missible in securing a satisfactory fit.

(d) False Filter bottom and the supporting piers shall be made

.of concrete, mixed ’in t proportion of one part portland cement,
I-I/2 parts of sand and 3 parts of screened gravel of 3/4 inoh maximum

size. The false bottom and the supporting plers shall be relnforced
and anchored to the fllter structure with steel reinforcements.
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(e) Forms for shaping the pyramidal depressions in the false filter
bottom shall be constructed of magnesium, carefully machined to accurate
dimension and true and smooth surface, with means for rigidly securing
in position the porcelain thimble to be cast into the concrete below the
apex of the depression. The forms shall be accurately spaced and well
secured, ?o prevent displacement during the placing of concrete. The
forms shall be thoroughly cleaned and greased before each use.

(f) After the concrete has partially set, the form of each depression
shall be carefully realeased and slightly raised and a small quantity of
liquid grout poured between the form and the concrete. The form shall
then be again pulled down to position, spreading the grout to insure
perfectly smooth and dense surfaces in the depression. Each false
filter bottom shall be cast monolithic. Only a single pour for ech
bottom will beallowed. As it is the purpose of the false bottom to
secure strictly uniform diusion of the wash water at the base of the
filer bed, it is important that extreme accuracy shall be obtained in
the form and dimensions of the pyramidal depressions, in the diameter
and shape of the spheres, and in uniformity of the interstices among
the spheres, in checking the finished bottoms for accuracy, a 1/16
inch gauge or feeler shall be used, and, if said gauge can be entered
between any two of the five large spheres, the entire bottom will be
rejected.

IIB.6.2 Wash troughs. Four waste wash water collecting troughs
shall be provided within each of the filters. These troughs shall be
of such width and depth as to easily carry off the waste water when the
filters are being backwashed at a rate equivalent to a 30 inch vertical
rise per minute. The shall be of the cross sectional form shown on the
plans, and shall be provided with the top edges 24 inches above the
sand line. The troughs shall be constructed of steel plate, welded
construction, at least 3/16 inch thick, with stiffener angles along top
edges. The top edges shall be machine planned perfectly true, so when
they are erected in place within the filter, they shall be on the same
horizontal plane to secure uniform weir action and even withdrawal of the
waste water from all areas of the filter alike. Each trough shall be
closed at the rear by welded steel plate, and the closed end shalt
accommodate substantial adjustable hangers, properly secured to the
concrete wails of the filter. The wash troughs, after fabrication end
machining, shall receive a black, corrosion resistant polyvinyl chloride
coating applied by dipping, as follows: the troughs shall be thoroughly
clenaed and primed and preheated to 235 degrees F. They shall be dipped
into the coating material; the finished coating shall be not less than
0.050 inches nor more than 0.075 inches in thickness; after the proper
thickness is obtained, the troughs shall be withdrawn from the vat in
such manner that no unsightly runs or holidays shall be visible; the
coating shall be allowed to drip and then over-cured at a temperature
of 380 degrees F. for at least 80 minutes. The troughs shall then be
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spark tested at 15,000 volts and, if the test shows no pin holes, the
coating Is satlsfactory.

IIB.6.3 Filter sand and 9ravel. Silica sand and graded gravel
shall be placed withln each filter in accordance with the following:

(a) One Inch diameter gravel, for leveling pyramidal depressions
of filter bottoms.

(b) Three inch filter gravel, graded from one inch diameter to
5/8 inch diameter.

(’c] Three Inch filter gravel, graded from 5/8 inch diameter
to 3/8 Inch diameter.

(d) Three Inch filter gravel graded from 3/8 inch diameter to
3/16 inch dlamster.

(e) Three Inch filter gravel, graded from 3116 inch diameter to
a slze which will be retained on a screen having I0 meshes per lineal
inch, constructed of number 20 wire.

(f) Twenfy seven inch silica filter sand.

Filter gravel shall consist of hard, durable, rounded particles, and shall
be of such character as to remain 98 percent insoluble after a 24 hour
bath in cold hydrochloric acid. The gravel shall be free from flat
or elongated particles, and shall also be free from shells, clay, loam,
dust, or other foreign matter. The silica sand shall be either sharp
or rounded, and of such character as to remain 98 percent Insoluble
after 24 hour bath In warm hydrochloric acid. It shall be free
fro cley, loam dust, or other foreign particles, and shall have an
ofectlve size of not less than .38mm, nor more than 0.45 mm. The
unlforit/ coefficient shall not exceed 1.65. The depth above specified
for the sand bed is the flnished depth, and sufficient material shall be
initially placed within the filters to obtain the speclfied depth after
washlng and scraping.

IIB06.4 Cast iron wall ad floo I11imbles shall be provided at
all poln$ where piping passes’hroug the walls and floors of the
structures. Thimbles shall be of heavy cast Iron construction, of
either bell or flanged pattern as required, and each thimble shall be
provided with an integrally cast collar or water stop.

IIB.6.5 Access Manholes shall be provided for each filter to
provide entrance to the pressure chamber beneath the false filter bottom.
These manholes shall be 18 Inches by 24 Inches oval, inside measure-
IItsand of such length as to extend from the outside filter wall to
the pressure chamber. Manholes shall be of heavy cast iron and the frames
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provided with an integrally cast collar or water stop. The manhole
frames shall be fitted with flanged covers and the face of both the flange
and cover shall be carefully machined. Suitable gaskets shall be provided
between the frames and covers, and the covers shall be attached by
means of heavy studs with brass nuts.

IIB.6.6 ttydraulically operated filter valves. Hydraulically op-
erated gate va’l’ves shall be provided in the 6 inch rewash, I0 inch ef-
fluent and 18 inch wash connections of each of the filters. Valves
shall be of cast iron construction, fully bronze mounted, They shall
have flanged end connections, faced and drilled standard. All valves
shall be suitable for a water working pressure of at least 50 percent
in excess of the maximum posslble pressure against the gates. Wash
valves shall be of the square bottom or beamed waterway type. Cylinders
shall be of cast iron construction, suitable lined with seamless
valve bodies. Cylinders shall be of sufficient diameter to readily
open and close the gates with the prevailing pressure against the discs
and an available pressure for operation of the cylinders of 50 Ibs.
per square inch. Cylinders shall have removable caps and accessible
stuffing boxes at both ends. Pistons shall be of cast iron, fitted
with double cup leathers.. Valves shall operate freely without binding,
and shall stop and hold at any desired opening. The cylinders shall
be drilled and tapped at top and bottom for connections to the pressure
and drain piping, and the piping to the indicang and controlling de-
vices on the operating tables. Cylinders shall have brass tail rods
at least 3/4 inch in diameter with brass eyebolts at end, capable of
sustaining the weight of the gate.

liB.6.’/ Hydraulically operated waste valves. Valves on the 20
inch filter waste connections shall be of angular pattern, with a
standard 20 inch outlet flange and a rectangular Inlet flange. The
rectangular inlet shall have an area of at least 125 percent of a 20
inch pipe, to insure rapid removal of the wash water waste. The valves
shall be of heavy cast iron, fully bronze mounted, with bronze seats
and uomposition seat rings. Valve stems shall be of bronze, not less
than 2 inch diameter. Each valve shall be fitted with a suitable
rectangular cast iron thimble, for extension through the filter wall,
these thimbles to have integrally cast waste stops. Valves shall be
hydraulically operated, equipped with cylinders as above specified.

IIB.6.8 Hydraulically operated sluice gates shall be provided
in the filter influent connectlons Sluice gates shall be of rectangular
pattern, wlth openings 12 inches wide by 18 inches high. They shall be
of heavy cast iron construction, fully bronze fitted. They shall be of
flat frame pattern for bolting to the wall castings. Sluice gates
shall be of the self-contained type, with adjustable side wedges, and
designed for seating and unseating pressures. Cylinders shall be of
cast iron construction, lined with seamless brass tubing, and of
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sufficien, diameter ,o readily open and close the gates under the pre-
vailing head. and wi,h an available pressure for operation of 50 Ibs.
per square inch.

IIB.6.9 DiaphraBm valves for surface wash. The valves .in the
surface wash connec, ions shall be 3 inch diaphragm valves, each valve
,o be comple,e wi,h a manual control swi,ch for moun,ing on ,he fil,er

opera, ing console, wi,h necessary small ,ubing to connect in place.
Valves shall have cas, iron bodies, bronze fi,,ed.

lIB.6.10 Surface wash systems. Each of ,he filter units shall
be provided with one ’filter bed agitator. Each agitator unit shall.
consis, of a pair of self-rotating horizontal red brass pipe arms
supor,ed direc, ly above the surface of the filter bed by a bearing
made of bronze and provided with a self-,ighteningstuffing box. A
single row of molded nylon nozzles spaced on reducing centers, on
the opposi,e side of each arm shall discharge ,he water at a high
veloci,y, downwardly andbackwardly. The reac, ion of these Jets,
which are directed a, an angle to the surface of ,he filter bed,
shall cause ,he ,wo arms ,o rotate and, during ,he rotation, the
nozzles on ,he arms are ,hus moved ,hrough concen,rlc circles. At
the end of each arm, there shall be a nozzle pointing radially outward
and downward in such a manner as to cleanse the sand adjacent ,o ,he

filter walls and reach the sand in the corners of ,he filter.

lIB.6.11 Fil,er operating tables shall, be provided for each fil,er.
designed for accommodatln9 the con,rolling and Indicating devices for
,he five hydraulic fil,er valves. Tables shall be of ,he pneuma,lc
,ype wi,h opera, ing con,rols and gaugeS. Each console shall be con-
s,ruc,ed of molded 91ass reinforced polyes,er lamina,e, having a
minimum wall ,hickness of I/8 inch. The ends and cen,er section
shall be chemically bonded and mechanically fas,ened ,o provide a
unt, s,ruc,ure. The lamina,e ex,erior shall be covered with an
in,egrally molded gel coa, 15 mils. ,hick ,o provide a smoo,h surface.
This surface shall be.coa,ed wi,h an epoxy primer and chemical-resis-
,an,. solven,-resis,en, epoxy enamel. The cabinet lamina,e shall be
cons,ruc,ed by ,he use of: I0 oz. fiberglass clo,h, fiberglassma,.
and 24 oz. woven roving and shall con,ain a minimum of 35 percent by
weigh, of fiberglass reinforcemen,. All corners, excep,lng for ,he base.
shall be rounded and ,he cabine, provided with a flanged base for
direr, bol,ing ,o ,he opera, ing floor. Rear of cabinet and fron, of
cabine, shall be fit,ed wi,h removable panels. The operating ables
shall have ,he necessary con,rollers for hydro-pneumatic control of
5 fil,er valves, and shall include ,he following:

(a) Wash water rate of flow rate set station.

(b) Filter effluent rate of flow controller rate set station.

(c) Wash water pump .push button station.
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(d) Surface wash pump push botto sitiem.

(e) Afi Iter surface wash control station

(f) Indicating only filter rate of flo geuge.

(g) Indicating only filter loss of head gauge.

118.7 lorination system shallinclude three proportioning type
chlorinators, scales, chlorine gas and solution piping, distrlbutioe

V/enel, booster pump, and three points of application.

lIB.7.1 Chlorintors shall be of automatic proportioning solution
ed type conforming o MIL-C-17226. Capacity of each chlorinator shall

be 400 pounds per day of chlorine gas. The chlorinator shall be floor
mounted with operating components protected within a fiberglass cabinet.
Chlorinator shall receive a proportioning pneumatic,or electrical signal.
The proportioning signal shall activate the automatic roportioning
valve housed within the chlorinator cabinet, and control chlorine gas
feed rate in proportion to flow. The chlor’inator shall provide
manual control knob for chlorine dosage on the face of the cabinet.
Chlorinator shall be entirely constructed of mater!als resistant to
the corrosive attack of chlorine gas and shall include the following
control and safety components housed within the unit. Positive acting
chlorine gas shut off valve, vacuum regulator, pressure relief valve,
vacuum breaker, an isolating valve, silver rate valve for manual control
of chlorine gas feed rate, and differential pressure regulator to
assure reproducible accuracy.

IIB. 7.2 Accessories shall be provided as required for a complete
system. All accessories shall be provided by the chlorinator manufac-
turer and shall be suitable for use with the chlorinator and for the
service intended. Accessories shall include the following:

(a) Solution pipi.ng shall conform to section entitled "Plant
Piping and Accessoriest.

(b) Valves shall be plastic diaphragm type.

(c) Solution distributor panels shall be proportioning type
consisting of a plastic manifold, manual solution valves, and rotameters
mounted on a heavy sheet steel panel for Hall mounting.

(d) Strainers shall be Y-type with plastic construction.

IIB. 7.3 Booster pump shall be end suction centrlfugl type,
I0 gpm at 100 feet total dynamic head, 3/4 horsepower, 2D8 volts,
single phase.
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IIB, 7.4 Scales shall be dial type, skeleton frame with a capacity
of 1700 pounds, Inch by 28 inch platform, capable of holding five
150 pound chlorine cylinders. Scales shall conform to applicable
portions of AAA-S’ll8,except that scales shall be dial rather than
beam type.

ll.B.8 Fluoridation system shall include a volumetric dry chemical
feeder with loading hopper, dust collector, 35 gallon solution tank and
solution pump. Feeder shall have a capacity of II cubic feet per hour
and shall be as specified hereinbefore for lime feeders, including pro-
portional control from a pneumatic or electronic signal. Unit shall
include a flexible connection, slide gate, extension hopper, loading
hopper, and a dust collector, which shall be located on the second floor.
Dust collector shall have a I/2 horsepower blower and duct through
roof with cap. Electrical characteristics of all motors to be 208
volts, phase, 60 cycle.

ll.B.9 Meters and controllers. The plant shall be provided with a
flnlsh water meter, raw water meter, and flowrate controls on the
Influent to each softener, effluent from each filter on the backwash
main, and at each well.

lIB.9.1 Raw and flnlsh water meters. Provide in the 24 inch diameter
piping 24 inch diameter flow tubes of" the concentric type, constructed
of cast iron. The flow tube shall have 125 psig flanged ends. The laying
length of the tube shall be 47-1/4 inch.-There shall be a single corner
tap at the main diameter with a hole leading fronthe interior of the
tube. Thls hole ls at right angles to and flush with the inside
diameter of the.tube and free from burrs. There shall also be a
pressure ring at the throat section of the flow tube, the inner wall
of which will consist of the bronze throat liner. This liner shall
contain 4 holes leading from the inside diameter of the throat section
to the pressure ring, these holes being at right angles to the throat
and free from burrs. Each flow tube shall pass a maximum of 6.2 million
gallons per day at 64.47 inches of water differential. Inaccuracy
of flow measurement shall not exceed I/2 percent at any point within a
range of flow of maximum to I0 percent of maximum. Provide a transmitter
consisting of a mercury float operated differential converter which
shall utilize a hard rubber shaped float and have attached to it as an
integral part, a pneumatic or electronic motion transmitter. The differ-
ential converter group shall be constructed of good grade cast iron andshall be furnished complete with manifold pressure piping and corrosion
resistant shut-off valves. The square root extraction shall be accomplishedat the transmitter by means of te shaped float and square root extractionby supplementary pneumatic relays will not be acceptable. The assemblyshall Include a uniformly spaced,direct reading, dial type
Indicator for meter checking and Setting purposes. The differential con-verter groupshall position the motion transmitter which shall in turnproduce a linear air signal or electronic signal in direct proportion to
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the rate of flo. The motlon transmit-let shall have built into it, a
booster p.i lot valve to insure fast action of he transmitter air
signal. Air consumption shall not exceed 0.0 SCFM. The ret of flo
transmitter shall be provided for wall bracket.ounting and shall
include an air set unti consisting-of a pressure regul., gauge and filter
for installation in the air supply line. The transmit-ter shall supply a
signal to the devices as specified. For use In conjunction with the
transmit-Per there shall be furnished a receiver of te indicating
recording and tcrralizing type, The receiver element shall be a large
diameter which shall take he signal .from the transmitrer and relay it,
by means of mechanical linkage, to the indicating, recording and
total izing receiving elements. The receiving elements shall be housed
in the main control panel as shon and specified herein, with glass
covered openings for dial, chart and integrator (totalizer). Chart and
total izer shall be driven by 115 volt, 60 cycle motors. The receiver
shall indicate the flo on a un’lfomly .qradua#ed, direct reading, flo
scale entirely separated fro the recording mechanism, The lndicetor shall
be not less than 9 inches in length, and operating over a standard
0 to I00 percent scale. The rate of flo shall be recoreded on a 12 inch
diameter evenly spaced, circular, concentrically graduated chart
designed for weekly removal. Chart hub shall be of the non-removable
ype. It shall Integrate the flow on the continuous direct reading, seven
digit totalizer. The metering equipment sha41 be capable of measuring
the rate of f lo from a maximum of 6 mill ion gallons per day down to
a minimum of 0.6 million gallons per day with an averageerror not
exceeding plus or minus 2 percent at any point over the entire range as
registered by the totalizer mechanism. One year’s supply of chars
and ink shall be furnished to the Officer in Charge.

IIB.9.2 Softener rate of flo control. The Contractor shall provide
a size 8 inch rate controller on the inlet line to each of the
softeners. The controllers shall have a capacity of 1.51 million gallons
per day. Each rate of flow controller shall be paced by a pneumatic
or electronic signal from the raw water rate of flow transmitter. There
shall also be provided a rate set station to enable the operator to set
the maximum rate on each of the rate of flow controllers. The rate of
flow controllers shall be indirect acting automatic rate of flow controller
which shall be controlled by a throttling valve (butterfly control valve)

which shall also act as a tight shutoff valve. The controllers shall consist
essentially of venturi tube, a hydraulically operated butterfly control
valve a recovery increaser, and a valve position actuator which shall be
capable of direct and indirect and indirect rate control. The butterfly
control valve shall be mounted in the downstream recovery cone of
the venturi tube, and the recovery increaser mounted immediately adjacent
to the valve The controller shall be designed for horizontal mounting.
The venturi section shall be of the concentric type constructed of cast
iron meeting ASTM A-4U, with flanged end connections drilled and faced
12 pound standard. There shall be multiple pressure taps at the main
diameter which shall be bronze bushed with ends of the bushings at right
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angles to, and flush with, the inside diameter of the tube. There shall
be a complete annular belt at the throat sectlon of the venturi tube
consisting of a bronze throat liner. The throat liner shall form an
annulus chamber completely around the circumference of the tube throat
and shall contain a sufficient number of holes to fully equalize the
throat pressure in the annulus chamber. The rate control valve posltlon
actuator shall operate on the principle of a balance of moments about a
fulcrum point to position a four-way hydraulic valve, whlch dlrects a water
pressure to the opening or closing side of the butterfy control valve
hydraulic cylinder operator, while the opposite side of the cylinder Is
connected to the drain port of the four way hydraulic valve. The moments
acting about the fulcrum points to position the four way hydraullc valve
are representative of actual flow rate through the controller and the
set rate. The actual rate moment is created by a differential pot
diaphragm connected to the high and low pressure taps of the venturi
tube, and the set rate moment is created by an alr loadlng pot
(indirect acting) for remote rate set. The butterfly control valve shall
conform to AWWA C-504 and shall include the hydraulic cyllnder operator.
The outlet falange diameter shall be the same as the diameter as the stand-
ard butterfly control valve. The butterfly control valve shall be
sized to control the flow with an annular disc rotation of approxlmately
seventy degrees angular disc rotation, at maximum deslgn flow with a
2 psi drop across the valve. The recovery increaser shall be flanged,
drilled and faced 125 pound standard, cast Iron or fabricated steel,
with valve size inlet and llne size outlet. The princlpal functlon of the
rate of flow controllers is to divide the total flow thru the raw water
meter equally between the two softeners. The accuracy of. the controller
shall be such that the indicated flow from a controller shall be withln
three percent of the actual flow. The repeatablllty of the raw water
control loop shall be such that when given flow signal Is changed the
re-set from either the main control console or the raw water transmltter,
the actual rate of flow, as measured using the softener basin rise,.
shall not deivate plus or minus one percent from the previous flow at the
same setting. The stability of the raw water control loop shall be such
that when a six foot long extension arm is rigldly attached to the
butterfly control valve shaft, the deviation from normal of the.free
extension arm end shall not exceed plus or minus 0.1 Inches over the
specified flow ranqe. The venturi tube, butterf.ly control valve and
recovery increaser shall receive at least two coats of the epoxy
lining. After manufacture, the venturi tubes shall be assigned serial
numbers by the manufacturer, match with the butterfly control valves,
and subjected to hydraulic tests over the flow and differential ranges,
specified herein. These tests may be conducted either in an approved
hydraulics testlng laboratory or in the plant. If such tests are conducted
in the plant, only approved testing personnel and procedures shall be
used, and in the event that certain rate controllers do not meet the
specified requirements, the equipment manufacturer shall furni.lh all labor,
materials, tools, equipment, and all else required to remove the rate
controller from the piping and make required modifications and/or changes.

05-70-0939 189
Section liB



This work shall be completed and accepted within the contract period.
The flow versus differential curves for any single controller shall not
deviate more than plus or minus 2 percent from the average for all
controllers. The controllers shall be shipped from point to point as units
in wood crates. All costs for testing, piping modifications, etc., shall ,.
be borne by the contractor with no extra compensatlon due from theGoverruen

IIB.9.3 Filter effluent controls. Effluent line from each filter
shall have Installed an approved I0 ihch rate of flow controller as
described herein and a capacity of 2.04 million gallons per day. These
controllers shall conform with the specifications for rate of flow
controllers as mentioned In the specifications for the softeners. Each
of the filter controllers shall be equipped wlth a remote rate set station,
to be mounted on the operating table of each filter, to enable the
operators to set the maximumrate of flow on each filter, and shall ,also
have provided a level control tansmltter to pace each controller from
the water level ih the filter Inlet flume. This control shall shut off
each of the filter rate controllers If the water level in the Inlet flume
drops below a predetermtned level. To. work In conjunction with each filter
rate of flow controller there shall be furnished a pneumatlc rate of flow
and loss of head transmitter. The transmltter shall conform wlth the
specifications as called for under the raw water rate of flow transmitter,
as mentioned in these specifications. There shall also be furnished
indicating only rate of low and loss of head gauges mounted on each of the
operating tables.

IIB.9.4 Wash water rate of flow controller. For Installation In the
filter wash water piping the Contractor shall provide a rate controller
with a capacity of 11.195 mllllon gallons per day. The controller shall
conform with the specifications as called for at the softeners and fllter
rate of flow.controllers, as mentloned In these speclflcatlons. There
shall be provided a wash water rate of flor rate set statlon mounted on
each of the operating table. To work in conjunctlon with the wash
water controller, there shall be provided a pneumatlc or electron l.c
transmitter. The transmitter shall conform with the specl.flcatlons
for. the raw water rate of flow transmitter. The Contractor shall provlde
a 24 inch Indlcatlng only double faclng wash water rate dial.

IIB.9.5 Well rate of flow controilers shall be provlded at te
discharge of each well pump. The controllers shall malntaln a

constant pump dlscharge pressure regardless of the fluctuatlon of pressure
in the raw water lines. The controllers shall be hydraullcally
operated, pilot controlled, dlaphram type glove valve. The pu dlscharge
pressure shall be adjustable by varylng the sprlng loading on the
control. The controllers shall be Iron body bronze mounted, Class 125.

IIB. IO AI compressor shall be air coiled reclprocatlnn type
with duplex compressors, ASME Tank, and refrigerated after cooler..Unlt
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shall comply with applicable portions of MIL-C-17596. Each compressor
shall be I0 horsepower and capable of delivering 33 SCF at I00 psiq
pressure. Compressors shall be belt driven by 480 volt, 3 phase,
horizontal dripproof squirrel cage induction motors. Tank shall
be 200 psi ASME onstructlon, 120 gallons capacity. Tank shall have
ASME relief valve, automatic drain valve, and pressure switch control
compressor operation. Compressors shall start unloaded. Refrigerated
after-cooler and air drier shall be a hermetically sealed refri,qerant
compressor unit charged with a safe non-toxlc refrigerant, an
automatic drain valve moisture trap and complete Insulation of tubing
and fittings. Unlt shall have a capacity to reduce the dew polnt of
33 SCFM of alr to 15 degrees Fahrenheit.

IIB. II Drawings requlred of the Contractor. Before commencing
any work, the Contractor shall submit for approval shop drawings and
layouts of each system included In this section of the specifications.
Layouts shall be based on field established conditions, and inter-
ference between architectural, mechanical, electrical, and structural
systems that cannot be resolved in the field shall be clearly defied.
Shop drawings shall contain complete information in detail to show
compliance with the specifications. The following minimum information
shall be furnished for each submitted item:

(a) Reference shall be made to the paragraph or sub-
paragraph of the specifications that specified the item.

(b) The Intended use shall be specifically stated.

(c) Complete physical data shall be furnlshed.

(d) C.omplete certified performance data shall be
furnished to show the actual capacity of the equipment as tested.

(e) oncomplylng features and reason for noncompliance
shal’l be stated in detail.

(f) Partial submittals, or submittals of less than the
whole of any system made up of Iterdependent components wlll not be
considered.

lIB.12 quality control. Provisions of Section entitled "Contractor
Quality Control" shall apply.

---000---
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SECTION IIC CONTROLS

IIC. Applicable publications. The following publications of the
issues listed below’, but refer(ed to elsewhere by basic designation only,
for a part of this specificatlon to The extent lndlcated by the references
thereto (where a number Is suffixed to the speclfication number, it
denotes the effective amendment to the specification:

(a) Non Government Specifications and Standards.

Insulated Power cable Enineers Association (IPCEA)
Interi Standard No. 2 to Publication No. S-61-402
National Electrical Manufacturers Association (NEMA)

-IIC.2 General Requirements: A complete and’ automatic control
system shall be provided to control the operation of the well field,
treatment plant, finish water pumps, and distribution system. The system
shall be operated from a control panel located in the main office of the
plant. The system shall be the product of a manufacturer who has had at
least 5 years experience in furnishing similar telemetering and control
systems. The Contractor shall submit complete hydraulic, pneumatic, and
electrical drawings (schematic), and, functional descriptions for approval
prior toinstallation. All controls, equipment, and installation shall be
guaranteed for a period of one year from date of acceptance.

IIC.3 Function of system:

IIC.3.1 Well field. A float control shall beprovided in the
pump house on The reserv@q’which shall operate thru the control panel
in the treatment plant office and start well pumps in four steps as the
water level in the reservoir falls and stop well pumps in four steps as
the water level rises. In addition to the four steps of pump control
There shall be a high water alarm and a low water alarm and a low level
step which will shut down the service pumps if the .level in the reservoir
falls below a safe operating level. The float control shall be a cast
aluminum NEMA float switch for wall mounting complete with 6-1/2 inch
ceramic float, float and conterweight sheaves, 6 Inch indicator with
black numerals on a white background, 30 feet of stainless steel tape,
and nine circuits. The voltage shall be I10 volts and total float
travel shall be 9 feet. The circuit from the float switch shall be run
To the main control panel in the Treatment plant office. A selector
board shall be provided In the control panel face which shall consist of
multiple vertically stacked planes of contact strips running per-
pendicular to each other, with shorting pins for insertion in neatly
drilled holes to provide contact at the desired points. The selector
board shall have 20 rows across fort. wells and six rows up and down
includingon, off, and four capacity steps corresponding to the four
steps of pump control in the float switch. Provide 48 shorting pins.
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The face of the selector board shall be finished black bakelite with well

numbers engraved across the top and off-on-step numbers down the left

side. Provide a telemetering transceiver in the panel for each of the

eight initlal wells, leaving space for 12 additional transceivers for

the future wells. Each transcelver shall transmit an operating signal

over a direct burial Ilne to the well to another transcelver In the

well house which shall start and stop the well pump. A pump required
light for each well in the main panel shall light when the control
syst Is calling for the well to run and a return signal fro the well

on the same pair of transmission lines shall light a pump running light
if the pump started, or a pump failure light If the pup did not start.

(b) Distribution system. Provide a pressure tap in the main
water line at the base ofhe existlng Paradlse Point elevated tank with
I/2 Inch t/pe K copper tubing to a pressure con$rol In the existing well
house at the tank. The pressure control shall consist ofa pressure
sensor assembly with adjustable motor driven time delay relays adjustable
from 5 to 90 seconds. Pressure sensor assembly shall have to completely
Independent bellows (or dlaphrams) per step manifolded to the pressure
line and shall operate dust proof mercury switches. Pressure element shall
be adjustable in the field without special tools over #he entire range of
control. Error shall not exceed I/2 percent of the maximum operating
range. Enclosure shall be NEMA I, welded, phosphatized, primed and
finished with baked enamel. The pressure sensor assembly shall provide
4 steps of pump capacity. A telemetering transmitter shall be mounted
within the same enclosure whlch shall be capable of transmitting six
sequential sigpals over one pair of transmlsslon lines to a telemeter
receiver located in the panel tn the pumping station at the reservoir.
The receiver shall in turn start and stop the servlce pumps In four
steps in the sequence Pequired. The other to sequentlal slgnals shall
activate a tank low level and high level warning lights in the main
control panel in the treatment plant office. In addition, pump running
lights shall be provided in the main control panel for each Of the ser-
vice pumps.

IIC,3.3 Treatment Plant. The operation of treatment plant
equipment shall be paced by pneumatic or electronic signals from the
raw water and flnished water meters specified in section "Water
Treatment Equipment". The signal shall be dlrectly proportional to the
flow of water thru the meter.

terns
ia) The raw water meter signal shall control the following

(I) Lime feed rate
(2) Softener rate controllers
(3) Chlorine feed rate (Pre chlorination)
(4) Chlorine feed rate (effluent chlorination)
(5) Fluoride feed rate
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(b) In addition, when the rate of flow of raw water thru the meter
falls below the plant.minimu’---apacity, a pressure electric switch or
switches shall perform the following functions:

(I) Stop lime feeders
(2) Stop lime solution pumps
(3) Close chlorinator water solenoid valve
(4) Stop fluoride feeder
"15) Stop fluoridesolution pump

(c) when the flow thru the raw water meter is restored., the above

items shall bul]y restored.

(d) The finlsh water meter signal shall control the chlorine feed
rate (finish-ter-h-oion-T--

(e) When the rate of flow thru the finish water meter falls to
zero, a pressure ecih--sh-T-p-h--h]TReton----ter
pump. When the flow thru the meter is restored, the pump shall re-start.

Ile.3.4 Wells on existing plant. New well 10 shall supply
water to the exis-Tdnot Polntr treatment plant and shall be

connected into the control system for the exlsting well field serving that

plant. The existing control system is an International Business Machine

Corporation frequency actuated carrier current system. New wells 9 and

I0 shall be provided with electronic dual-coded receivers, catalog No.
4073 as manufactured by the Simplex Time Recorder Company to operate
with the exlsting International Business Machine Corporation Well pump
control system.

IIC.4 Air piping shall be seamless type L copper tubing and

shall be run coaled in finished areas. Where exposed, the air piping
shall be racked. All air piping shall be installed in a neat and work-

manlike manner throughout, and shall be free of leaks; Pipin9 and conduit

shall be run parallel to the building lines. Copper air tubing shall not
touch any structural framlng or metals, except when the tubing is wrapped
with a material adequate to break the bond and protect the tubing from

damage. Maximum spacing between tubing supports shall be 6 feet. Each

control air piping system shall be tested pneumatically at I-I/2 times

the working pressure for 24 hours without a pressure drop greater than

one psi. All leaks shall be corrected by remaking the joints; calking of

Joints will not be permitted. Provide a shut off gate valve and union

at the point of connectlon of air lines to each piece of equipment.
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IIC.5 Main control agl in the treatment plant office shall
be of the genera-]--EesJgn as snow. The panel shall be a console construct=
ed of fabricated steel finished In baked enamel. All Instrument and con-
trol components including an audible alar system with manual sllencer
shall be factory mounted and wired to terminal strips prior to shipment.
Access doors shall be provided in the front of the panel wlth flush handles.
All switches, charts, lights, etc. In the face of the panel shall be identi-
fied by engraved bakelite labels. Items to be displayed on the face of
the panel shall be as follows:

(a) Raw water meter recorder-lndicator-totallzer
(b) Finish water meter recorder indicator-totalizer
(c) System pressure gage
(d) Well field selector board
(e) Pump required pump running pump failure lights
(f) For eight wells with space for ten additional wells.
(g) Pump running lights for four service pumps with space

for two additional pumps.
(h) Pump running light for backwash pump
(i) Pump running light for surface wash pump
(j) Running lights and hand-off-automatic switches for each

of the following:

Lime feeder No.
Lime Feeder No. 2
Lime solution pump No.
Lime solution pump No. 2
Lime solution pump No. 3
Chlorine solution booster pump
Fluoride feeder
Fluoride solution pump

(k) Alarm lights for each of the following:

Reservoir low level
Reservoir high level
Elevated tank low level
Elevated tank high level
Note: When any one of the above alarm lights are on,

the audible alarm shall sound..
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IIC.6 Electrical. All electrical wiring, devices, raceways, and
equipment shall conform to section "Interior Electrical". Telemeterlng
wiring shall be direct burial cable conforming to PCEA-NEMA Interim
Standard #2 to LPCEA Publication No. S-61-402. The wire shall be 600V
size 19 strand, 22 gauge AWG Copper, 2, 4, 6 and 8 conductors as required,
buried direct with waterline piping. Control wiring in the building shall
be run in conduit and shall be run concealed in finished areas. Control
wiring shall be 600 volt rated.

IIC. 7 Service and Guarantee.

(a) Control manufacturer, after completion of the Installatlon
shall check and adjust all equipment specified under this section of the
specifications and shall place them in complete operating condition sub-
ject to the approval of the Officer in Charge. A complete operating test
shall be performed, and each control device shall be verified for proper
operation.

(b) Instructions. The Contractor shall furnish the services
of a qualified engineer regularly employed by the control manufacturer
to instruct the Government personnel in the operation and maintenance of
the control system and related equipment for five 8-hour working days
after the systems are complete.

(c) Control systems shall be free from defects in workman-
ship and material under normal use and service. If within twelve months
from the date of acceptance by the Officer in Charge any of the automatic
control equipment is proved to be defective in workmanship or material,
it shall be adjusted, repaired or replaced by the Contractor at his own
expense.

IIC.8 Drawings required of the Contractor. Before commencing
any work, the Contractor’"shall submit for approval shop drawings and lay-
outs of each system included in this section of the specifications. Lay-
outs shall e based on field established conditions; and interference
between architectural, mechanical, electrical, and structural systems
that cannot be resolved in the field shall be clearly defined. Shop
drawings shall contain complete information in detail to show compliance
with the specification. The following minimum information shall be
furnished for each submitted item:

(a) Reference shall be made to the paragraph or subpara-
graph of the specification that specified the item.

(b) The intended use shall be specifically stated.

05-70-0939-196
Section IIC



(c) Complete physical dat___a shall be furnished.

(d).Complete certlfled performance, daa shall be furnished
to show the actual capacly of the equipment as tested.

(e) Noncomplyln features and reason for noncompliance shall
stated in detail.

(f) Partial submittals, or submittals of less than the whole
of any system made up of Interdependent components will not be considered.
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DIVISION 13 SPECIAL CONSTRUCTION

SECTION 13A. PREFABRICATED METAL BUILDINGS

13A. Applicable publications. The following publications of the
issues listed below, but referred to elsewhere by basic designation only,
form a part of this specification to the extent indicated by the refer-
ences thereto (where a number is suffixed to the speciflcation number,
it denotes the effective amendment to the specification):

(a) Bureau of Yards and Docks Specifications.

32Ye Metal doors.

(b) Federal and Military Specificatlons.

DD-G-451c

FF-H-IO6a(1)(9)
FF-H-OOIIIb
FF-H-II6c(1)
QO-S-775d
TT-P-645
TT-P-781a(1)
MIL-S-4174A
MIL-P-6883A
MIL-P-15328B
MIL-C-18969B

Glass, plate, sheet, figured (corrugated and float, for
glazing, mirrors, and other uses).

Hardware, builder’s; locks and door trim.
Hardware, builders’; shelf and miscellaneous.
Hinges, hardware, builders’.
Steel sheets, carbon, zinc-coated.
Primer, paint, zinc-chromate, alkyd type.
Putty and elastic-compound, for metal-sash glazing.
Steel sheet and strip, flat, aluminum coated, low carbon.
Paint, blended-type, coal-tar pitch.base, bituminous.
Primer, pretreatment (formula No. 117 for metals).

Calking compounds, metal seam and wood seam.

(c) Non-Government Specifications and Standards.

Architectural Aluminum Manufacturers Association AAMA)

Aluminum window specification 1969.

American Institute of Steel Construction (AISC)

Design, fabrication, and erection of structural steel
for buildings (sixth edition).

American Iron and Steel Institute (AISI)

Light gage cold-formed steel design manual 1962.

American Welding Society (AWS)

Standard code for arc and gas welding in building
construction.
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Metal Building Manufacturers Association

Recommended design practices manual 1963.

Steel Windo Institute (SWI)

Recommended standards for steel windows 1962.

13A.2 General requirements. Prefabricated metal buildings shall
be the product of a anufacture who is regularly engaged In the manu-
facturer of prefabricated metal buildings. The buildings shall have clear
spans The bulldings shall be one of the following types:

Type
Type II
Type III

Truss (or beam) t/pe
Rigid frame l/pe
Self-framing t/pe

13A.2.1 Assembly and disassembly. The size of the prefabricated
components and the necessary field connections required for erection
shall be such as will permit easy assembly and dlsaseembly by means of
the building manufacturer’s standard fasteners and construction tols.
The maximum size of any shop-assembled component of the buildlng(s) shall
be such as will permit transportation from factory to Slte by commercial
carrier. Components of the metal building(s) shall be fabricated in
such manner that once assembled, they. may be disassembled, packaged, and
reassembled with a minimum amount of labor and maximum salvageabllit/.
Each and every piece and part of the assembly shall be clearly and legibly
marked to correspond with previously prepared erection drawings, dlagrams,
and/or Instruction manuals.

13A.2.2 Storage and protection. Prefabricated components, sheets,
panels, and other manufactured items shall be delivered, stored, handled,
and erected in such a manner that they will not be damaged or deformed.
Materials stored on the site before erection shall be stacked, on plat-
forms or pallets and covered with tarpaulins or other suitable weather-
tight covering. All metal sheets or panels shall be stored so that
water which might have accumlated during transit or storage will drain
off; the sheets or panels shall not be stored in contact with materials
that might cause staining. Upon arrival on the Job site; the sheets or
panels shall be inspected; if found wet, the moisture shall be removed
and the sheets or panels shall be re-stacked and protected until used.

I-3A.2.3 Des.requirements Unless specified otherise herein,
the deslgn of all prefabricated metai buildings shall be In accordance
with the Metal Building Manufacturers Association’s "Recommended Design
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Practices Manual". If required, the Contractor shall submit for approval

the engineering, design calculations and stress diagrams of all struc-

tural or load-bearing components.

(a) Normal design loads. The vertical live loads, in addition

to the applicable dead loads, shall be applied on the horizontal pro-

jection of the roof structure. The wind load on the building(s) shall

be proportioned and applied as horizontal and uplift velocity pressures.

The Maximum deflection in roofing or roof panels shall not exceed 1/180th

of the span, and the maximum deflection in siding or wall panels shall

not exceed 1/90th of the span.

(b) Auxiliarz loads. Superimposed dynamic and/or static loads

shall be applied in addition to the normal design loads and shall be

considered in combinations with normal design loads.

13A.3 Materlal and components.

13A.3.1 Steel framework shall be in accordance with the Steel

Construction Manual of the American Institute of Steel Construction.

Steel framing less than 3/16inch thick shall be in accordance with the

American Iron and Steel Institute’s Light Gage Steel Design Specification.

Prefabricated sections of the framework shall be designed to assure

easy packing, shipping, erection, dismantling, repacking, and re-erection,

and shall be assembled in a manner which will assure the maximum strength

and rigidity. Approved structural members, or structural assemblies,

having cross-sectional areas and/or connections that differ from the

section and connections indicated may be used, if the proposed frame-

work adequately meets design requirements.

13A.3.2 Siding and roofing (sheets or panels) shall be either

steel or aluminum on-’-Irorm---ng to th ’fol’lowing requ’i’rements. As far as

practical, one type of siding and one type of roofing shall be used

throughout the project.

(a) Steel sheets or shall be either zinc-coated or

aluminum-coatedioing for steel shall conform to the require-

merits of speclficatlon QQ-S-775, class d. Aluminum-coated steel shall

conform to the applicable requirements of specification MIL-S-4174,

type II, The slding or panels shall be either (I) the standard corru-

gated type, (2) the deep corrugated type, or (3) the panel type. The

standard corrugated type shall have corrugations not less than I/2-inch

deep spaced not to exceed 2-I/2 inches on centers. The deep corrugated

type shall have corrugations, V-beams, ribs, channels, or other similar

configurations not less than l-inch deep spaced not to exceed 12 inches

on centers or not less than 3/4-inch deep spaced not to exceed 6 inches
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on centers. The panel type shall have either (I) interlocking ribs not
less than 3-inches deep spaced not greater than 16Inches apart, or (2)

configurations not less than I-I/2 Inches deep spaced not greater
than 12 Inches apart.

(b) Aluminum sheets or panels shall be manufactured from alloy
3003 alclad or 3004 alclad and shall be tempered as required to suit
the respective forming operations. The minimum thickness shall be
0.032 Inch (20 B&S gage). The sheets or panels shall be either (I)
the standard corrugated type, (2) the deep corrugated t/pe, or (3)
the panel t/pe. The standard corrugated type shall have corrugations
not less than 7/8-inch deep spaced not to exceed 2-1/2 Inches on
centers. The deep corrugated type shall have corrugations, ribs,
V-beams, channels, or other similar configuration not less than one
inch deep spaced not to exceed 12 Inches on centers or not less than
3/4-inch deep spaced not to exceed 6 Inches on centers. The panel type
shall have either (I) interlocking ribs not less than 3 Inches deep,
spaced not greater than 16 inches apart, or (2) configurations not less
han I-I/2 Inches deep, spaced not greater than 12 Inches apart.

13A.3.3 Fasteners for securin9 sheets and panels. Fasteners for
attachment to structural supports and fasteners for attachment to
adJoining sheets or panels shall be as approved, and In accordance
with the manufacturer’s recomendation. Unless specified otherwise,
herein, the fasteners shall be either self-tapplng screws, bolts and
nuts, self-locking rivets, self-locking bolts, end-welded studs, bolted
or riveted studs, or step rivets held by aluminum straps. Other types

of fasteners of the buildlng manufactucer’s standard t/pe may be used
if prior approval Is obtained. The fastening system shall be designed
to withstand the design loads specified hereinbefore. Fasteners shall
be stainless steel, cadmium-plated steel, or aluminum. All fasteners,
with the exception of those having Integral Hex washer heads and those
having aluminum drive caps, shall have composite metal and poly-
merized chlorphene washers. Fasteners having Integral Hex washer heads
and fasteners having aluminum drive caps shall have polymerized chlor-
phene washers. Side laps of roofing sheets or panels havlng configurations
3/4-inch deep, or less shall be fastened at a maxlmum spaclng of 12
Inches on centers.
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13A.3.4 Sheet metal accessories. As far as practical, zinc-
coated steel accessories shall be provided with zinc-coated siding or
roofing, and aluminum accessories shall be provided with aluminum alloy
siding and roofing. Zinc-coating for all sheet steel accessories,
including louvers, etc., shall conform to specification 0Q-S-775, class
d. All aluminum accessories, including louvers, etc., shall be of the
alloy and temper’necessary to suit forming requirements.

(a) Caps, strips, and p.l.ates. Ridge caps, cave and edge
strips, fascia strips, miscellaneous flashings, and miscellaneous sheet
metal accessories, unless specified otherw’ise, shall be formed from the
same material and gage as the roof covering. Wall plates, base angles
or base channels, and other miscellaneous framing members may be standard
structural steel shapes, or they may be formed from steel not lighter
than 16 gage.

(b) Automatic gravity shutters shall be as specified in section
entitled "Metal a’ll Louvers".

13A.3.5 Miscellaneous accessories.

(a) Closure strips shall be formed of approved compressed
rubber, synthetic rubber, bituminous impregnated materials, or metal
of the same respective type as the roofing and siding, and as standard
with the manufacturer. Molded closure strips shall be free of open
voids and shall not absorb or retain water. Closure strips shall be
formed to match the corrugations or configurations of the rooflng or
siding being used and shall be provided where indicated and where
necessary to provide weathertight construction.

(b) Joint sealing material. All side and end laps shall be
sealed with Type I, Class B ribbon form sealant equal to or exceeding
the performance characteristics of specification MIL-C-18969. Minimum
sizes of ribbons shall be 3/32-inch by I/2-inch for rectangular areas
and I/4-inch diameter for circular areas. All joints at doors, windows,
accessories, and flashings shall be sealed in a manner similar to the
sealing of sheets and panels. Bituminous type sealing materials shall
not be used with painted sheets and panels.

13A.3.6 Metal doors and door frames. All metal doors shall
conform to the applicable requirements of specification 32Y, except
as specified otherwise herein. Doors and frames shall be of the sizes and
in the location .indicated.
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(a) Frames for hinged door___..s. Hollo pressed steel frames shall
be the full welded type or the knock-down field-assembled type. The ;r-

frames shall be of a type standard with the metal building manufact-
urer and shall be constructed to be coupled or interlocked with the

adjoining wall covering material In an approved manner. The edges.of
the wall covering material at the sides of the frames shall be reinforced
as necessary to form a connection of strength and rigidil/ which
adequately meets design requirements. .Lintels above door frames shall
be contoured to serve as combination framing and flashing. Doors and
frames may be shipped as a part of a prefabricated wall section, or
may be packaged for fabrication at the site. Approved structural
steel frames may be provided in lieu of pressed steel frames, if such

construction is standard with the metal bulldlng manufacturer.

(b) Hollow metal hinged doors shall be t/pe III (Industrial)

design for exterior use.

(c) Hardware forined doors. All hardware shall, as far as
practicable, be of one m----anufacturer--s make. Hardware for application
on metal shall be made to standard templates. Materials shall be in

accordance with the applicable Federal specifications, except that
approved aluminum alloy or corrosion-resistant steel hardware may be

provided in lieu of the materials specified in the. Federal specificatlons.

(I)Hinges and butts. The sizes and number of hinges shall
conform to the minimum requirements given in specification FF-H-II6.
Loose pin hinges for exterior doors shall be so constructed that the

pins cannot be removed when the doors are closed. Type of hinges and

butts shall be as specified hereinafter in the paragraph entitled

"Hardware sets".

(2) Locksets, latchse,s, and deadlocks shall conform to he
applicable requirements of speclficatT’except as specified
otherise herein. Series 161 may be provided as an optional equivalent
of series 86, and series 160 may be provided as an optional equivalent
of series 85. Types and trim for locks and latches shall be as specified
hereinafter in the paragraph entitled "Hardware sets".

(3) Miscellaneous hardware shall conform ,o the applicable

requirements of speciflcation FF-H-III, except as specified otherise,
herein. Types and sizes of miscellaneous hardware used on doors, such

as bolts, holders, and stops, shall be as specified hereinafter in

the paragraph entitled "Hardware sets".
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(4) Metal thresholds for hin__n_qdoors shall be extruded
bronze or aluminum. Thresholds shall extendfull width of the
openlngs and shall be fastened securely to the floor with screws set
in expansion shields. Corrosion-resistant or cadmium-plated screws
shall be used for fastening aluminum thresholds in place; bronze
screws shall be used for fastening bronze thresholds in place. Thres-
holds, not indicated or specified otherwise, shall be double beveled
with fluted tops, and shall be not less than 3 inches wide.

(5) Finlshes. All hardware shall have US I0 finish,
unless specified otherwise herein.

(6) Keys and keying. Two keys shall be provided for each
lock. (Master keying ail be as directed).

(7) Application of hardware. All hardware shall be installed
in a neat, workmanlike manner in accordance with the hardware manu-
facturer’s instructions. Fasteners shall be of the proper size, quantity,
and finish. After application, hardware shall be protected from paint,
stains, belmishes, and damage until acceptance of the work. All hard-
ware shall be properly adjusted and checked out to see that the butts,
locks, latches, bolts, holders, and closers operate easily..After
hardware Is checked, keys shall be tagged, identified, and given to
the Officer in Charge. Any errors in cutting or fittings or any damage
to adjoining work shall be repaired, as directed.

follows:
(8) Hardware sets. Hardware sets shall be provided as

SET NO. D(O)R NOS. HARDWARE SET
All doors

Butts I-I/2 pair type T2107-USIO -4-1/2x4-1/2
Lockset each Type 86B -4

Threshold each Cast bronze with weatherstrip
interlock
Door stop with hook type 1321

13A.3.6 Metal windows shall be complete, including frames, sash,
flashlngs, hardware, operatlng devices, fastenlng devices, clips, and
all other appurtenances necessary for a complete installation and for
proper operatlon. At the option of the Contractor, the windows shall
be either steel or aluminum.

(a) Steel windows shall be the standard commercial projected
type, conforming to the applicable requirements of the steel window
specifications of the Steel Window Institute, except as specified other-
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wise herein. Steel wlndows shall be given a phosphoric acid treat-
ment and a factory-applied prime coat of an approved rust-inhibitive
primer, of a type standard with the window manufacturer.

(b) Aluminum wirdows shall be the standard (commercial pro-
jected) type, conformi6g t the applicable requirements of the aluminum
window speciflcatlons of the Aluminum Window Manufacturers Association,
except as specified otherwise herein. The minimum metal thickness for
principal members of solid secrion windows shall be I/8 inch.

(c) Window lintels, h__eads, japbs, and slls shall be a type
standard wit metal bilding manufacturer, a shall be constructed
to be connected, or Interlocked, and with the adjoining wall covering
material In an approved manner. The edges of the wall covering shall
be reinforced as necessary to form jambs or strength and rigidity which

adequately meet design criteria. Lintels,heads, and sills shall be
formed from the same type of sheet metal as the wall covering, except
that extruded aluminum may be used with aluminum windows. Structural
steel frames and/or lintels may be provided in lieu of sheet metal
or extruded aluminum frames and/or lintels, if such construction is
standard with the metal building manufacturer. Sheet metal and
extruded aluminum lintels, heads, and sills shall be contoured to
serve as combination framing and flashing.

(d) Operation of windows. Ventilators within reach of the
floor shall be operated by means of handles or push bars; those more
than siz feet above the floor shall be operated by means of poles.
Hardware for all windows shall be of plain pattern, and of malleable
iron or steel of the manufacturer’s standard type.

13A.3.7 Shop painting. All ferrous metal work, except factory
finished work, zinz-coated work, aluminum-coated work, and work specified
to be painted hereinbefore, shall be (I) cleaned of all dirt, rust, scale,
loose particles, grease, oil, and other deleterious substances, (2)

given a coat of pretreatment primer conforming to specification MIL-P-
15328 applied to a dry film thickness of 0.3 to 0.5 mll or chemically
treated with a phosphoric type cleaner, and (3) then be given one coat
of an approved rust-Inhibiting primer paint of the type standard with the
metal building manufacturer.

13A.3.8 Factory finishin. Exterior and interior exposed surfaces
of metal roofing, metalisiding, louvers, and metal accessories shall be

provided with a factory applied baked on enamel finish. The finish shall
consist of cleaning, pretreatment with a chemlcal conversion coating and
one coat of baked on synthetic enamel applied to a dry film thickness of
not less than mil.; color shall be as elected. The Contractor shall
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furnish the Officer in Charge certlfied test reports from approved
laboratories showing the type of sheets being furnished have been test-
ed and have passed the following tests:

(a) Salt spray test. A 12 inch by 12 inch sample of the
siding and r-------fTng,--Ttminimum of two raw cut edges, shall with-
stand a salt-spray test for a minimum of 1,000 hours in accordance
with ASTMspeclfication BII7. Undercutting of the paint film from the
score line shall not exceed 1/16 inch.

(b) Accelerated weathering test. A 12 inch by 12 inch sample
with a minim} Faw’ cu edgesll withstand a weathering test
a minimum of 1,000 hours in accordance with ASTM specification 822
without checking, cracking or loss of adhesion.

(c) Flexlbility. When formed over a conical madrel, the
film shall show no crack beyond a point where the mandrel diameter is
equal to five times the metal thickness.

(d) Adhesion. There shall be no film removed by pulling off
sharply No. 600, 3/4 inch wide scotch cellophane tape applied to I0
parallel cuts spaced 1/16-inch apart plus I0 similar cuts at right
angles. Cuts shall be made with a sharp knife.

(e) Field tests. At the discretion of the Officer in Charge,
sample sheets for tests may be taken at random from each delivery or
from stockpiles on the site at any time durlng the construction period.
Tests may be made to check the conformance of the materials with the
above acceptance tests and with other requirements specified hereln.
Failure of the sample sheets to pass all of the required tests shall
be cause for rejection of all sheets represented by the samples.

13A.3.9 Dissimilar materials. Where aluminum surfaces come in
contact with ferrous metal or other incompatible metals, the aluminum
surfaces shall be kept from direct contact by one of the following methods:

(a) Painting the incomptible metal with a coating of heavy-
bodied bituminous paint conforming to specification MIL-P-6883;

(b) Painting the incompatible metal with a prime coat of
zinc-chromate primer conforming to specification TT-P-645, followed
by one or two coats of aluminum metal-and-masonry paint, or other
suitable protective coating, excluding those containing lead pigmenta-
tion;
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(c) An approved nonabsorptive gasket;

(d) An approved calking placed beleen the aluminum and the
Incompatible metal.

If drainage from Incompatible metal passes over aluminum, the Inco-
patible metal shall be painted by method (a) or method (b). Aluminum
surfaces in contact with concrete or masonry materials shall be paint-
ed by method (a). Green or wet wood, or wood treated with Incompatible
wood preservatives, shall be painted by method (a) or shall be given
1o coats of aluminum paint.

13A.3.10 Glazin9. Glass shall conform to specification DD-G-451.
Elastic glazing compound, type I, conformlng to specification TT-P-781,
shall be used for glazing sash and doors.

(a) Clear sheet glass, Type II, Class L, qualil/ q6,
(single strength) shall be used for glazing.

(b) Setting. All glass shall be bedded and backputtied,
using the elastic glazing compound or putl/ specified,, and shall be
set without springing or forcing. Glass in sash shall be set with
glazing clips, and compound or putty. Glass in doors shall be held
In place with the stops specified under other sections.

(c) Cleaning. Following the completion of the buildings,
all glass shall be washed clean.

13A.4 Erection. Concrete foundations and floor slabs shall
be level and true, and.shall be inspected and approved before the structural
steel work is started. Anchor bolts shall be installed while the con-
crete work is in progress; templates or other gaging devices shall be
used to assure accurate spacing of the anchor bolts. Defects or errors
in the fabrication of building components shall be corrected by the Con-
tractor in an approved manner. Defects or errors in fabrication of
components, which can not be corrected in an approved manner, shall be
replaced by nondefectlve members at no additional cost to the Government.
Columns, rigid frames, and walls of self-framing buildings shall be
plumbed In both directions, guyed and stayed, and all framing elements
shall be accurately spaced to assure the proper fitting or prefabricated
wall and roof coverings.
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13A4.1 Rigid frames, column bases, and sill members
shall be set.accurately, using a non-shrinking grouting mortar
to obtarn uniform bearing on the concrete and to maintain a
level base line elevation. Anchors and anchor bolts for
securing rigid frames, columns, or sill members to foundations
shall be steel, unpainted, set accurately to templates, and
of proper sze to adequately resist all applicable design
loads at the base. Grouting mortar shall be a mixture of
one part of blended portland cement, to two parts of well-
graded fine aggregate, and enough water toprovide a maximum
water cement ratio of 0.50. The blended portland cement shall
be a mixture of cement with I/4 ounce of aluminum powder to each
sack of cement. Surfaces to receive the mortar shall be cleaned
and moistened thoroughly immediately before placement of
mortar. Exposed surfaces of mortar shall be water cured with
wet burlap for 7 days.

13A4.2 Wall construction. All sheets or panels shall
be applied with the corrugations, V-beams, ribs, channels, or
other configurations in a vertical position. Sheets or panels
shall be supplied n full wall heights from base to eave
with no horizontal Joints except at the junctions of door
frames, window frames, louver panels, and similar locations.
All side and end laps shall be sealed with the joint sealing
material specfled hereinbefore. All.walls shall be flashed
and/or sealed at the base, at the top, around windows, doors,
framed louvers, and all other similar openings. The placement
of closure strips, flashing and sealing material shall be accom-

plished in an approved manner that will assure complete
weathertigtness. Flashing will not be required where approved
"self-flashing" sheets or panels are used. Minimum end laps
for all types of sheets or panels shall be 2-I/2 inches.
Minimum side laps for all types of sheets or panels shall be
one corrugation or one c6nfiguration.

13A.4.3 Roof construction. All roofing sheets or
panels shall be applied with the corrugations, ribs, channels,
or other configurations parallel to the slope of the roof.
The roofing sheets or panels shall be supplied in full lengths
from ridge (or ridge panel) to eaves (top to eaves on shed
roofs) with no transverse joints except at the junction of
ventilators, curbs, skylights, chimneys, and similar openings.
All side laps shall be laid away from the prevailing wind,
and all side and end laps shall be sealed with the joint seal-
ing material specified hereinbefore. The roof shall be flashed
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and sealed at the ridge, af eaves and rakes, at projections
through fbe roof, and elsewhere as necessary. The placement
of closure sfri.ps, flashing, and sealing material shall be

accomplished in an approved manner that will assure complete
weathertightness. The use of various" types of roof covering
in relation to roof slopes shall be as follows:

Roof Slope Minimum End Laps
Standard Deep Panel

Remarks

1:12 I0 8 Deep corrugated
or panel type
only.

(Slopes less than 1:12 shall not be used)

Minimum side laps for roof covering shall be as follows:

Roof Covering Minimum Side Laps

Deep corrugated type One full corrugation or
configuration

Panel type One full configuration
or interlocking rib

13A.5 Quality Control. Provisions of Section entitled "Contractor

Quality Control" shall apply.

13A.5.1 Samples. One sample of each proposed type of

siding material, roofing material, fastener, hardware item,
insulation, and miscellaneous accessory shall be submitted

and approved.

13A.5.2 Materialst tests and test reports.
corporated in referenced documents for materials will. be waived, provided
certified copies of reports of tests from approved laboratories performed
on previously manufactured materials are submitted and approved. Test reports
shall be accompanied by notarized certificates from the manufacturer certify-

ing that the previously tested material is of the same type, quality, and

manufacture as that furnished for the project.

The testing requirements in-"

---o0o---
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DIVISION 14. CONVEYING SYSTEMS

Section 14A Rydraullc Elevator
14B Bulk Lime Handling System

SECTION 14A HYDRAULIC ELEVATOR

14A. General requirements. The work includes te
provision of one oil ydraulc plunger type freight elevator
complete and ready for operation. Te elevator and all
materials and workmanship shall conform to all applicable
requirements of 14Y and ANSi AI7.1, except as specifed
otherwise. The size and general arrangement of elevator
shall be as indicated.

14A.2 Applicable publications. The following publica-
tions of the issues listed below, but referred to elsewhere by
basic designation only, form a part of this s-pecif[cation to
the extent indicated by the references tereto [wbere a number
is suffixed to the specification number, it denotes the effect-
ive amendment to the specification):

(a} Bureau of Yards and Docks/NAVFAC Specifications.

14Yf Electric and hydraulic elevators.

(b) Non-Government Specifications and Standards.

American National Standards institute (AN$1/USAI

AI7.1 1968 Safety code for elevators dumbaiter, and
escalators.

A17.2 1967 inspection of elevators.

14A.3 Elevator. The capacity listed shall be exclusive
of weight of assembled car, plunger and other equipment. De-
sign, operational and other requirements shall be as follows:

Capacity (live load)

Speed

Travel

Floor served

2,500 pounds

65 feet per minute up

I0 feet

and 2
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Entrances per Floor

Platform size Width

Platform size Depth

Door type

Clear opening

Elevator operation

Elevator power

Elevator control

Pump motor

One

5 feet, 4 inches

7 feet 0 inches

Manual horizontal Slide

51 inches wide by 90
inches high

single automatic

Electro-hydraulic

AC rheostatics

480 volts, 3 phase,
60 cycle

14A.3.1 Electrical service to elevator control circuits.
The elevator equipment manufacture.rhall provide as an integral
part of the control equipment a dry-type transformer to convert
from 480 volts to 120volts for the electrical service to
the elevator control circuits.

14A.4 Maintenance and inspection service. Full regular
service in conformance with 14Y shall be provlded; except
that in lieu of the period of three months of maintenance, the
period shall be one year of maintenance.

14A.5 Elevator construction experience and certlflca-
tion. The Contractor shall submit data which will show that
he has succesfully built and Instaled five elevators of the
same type (hydraulic] and of the same control features a that

specified harem, or that he has a firm contractural agree-
ment with a subcontractor having such required experience.
The data shall include the names and locations of at least
fi.ve installatlon where the Contractor, or the subcontractor
referred to above, has installed such elevators. The Contractor
shall indicate the type, size, rise, speed, load, and the
control features employed at these installtlons and certify
that these elevators have performed satisfactorily in the
manner intended for a period of not less than 18 months.
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14A.6 Heistay andassociated work necessary for eleva-

tor installaton sall be provided under other sections of this

specification in accordance wth applicable requirements of 14Y.

Work shall be n accordance with approved shop drawings for

elevators.

14A.7 Ca____r operation and control for elevator shall be

for single automatic opera’in.

14A.7.1 Provide one six inch emergency alarm bell

mounted within hoistway at first floor includin all wiring.

Alarm bell shall function when emergency stop switch in car

operating panel s opened or when emergency alarm button is

closed. Operation of emergency stop switch in car operating

panel shall interrupt power to pump motor and close main oil

control valve independently of regular operating device.
Second alarm bell shall be provided and located where directed

by the Officer in Charge.

14A.7.2 The operating devices for single automatic

operation shall consist of a car operating panel in car

containing a series of car dispatch push buttons corresponding
to vari’ous landings served and single landing call button

at each landing, all electrically connected with the con-

troller switches governing floor selection, direction of tra-

vel, acceleration and retardation to provide operation as

specified.

14A.7.3 The system shall be so arranged that, when the

car is not in use, upon the momentary pressure of a landing

call button at a floor, the car shall start automatically
and then automatically stop at that floor. The landing call

buttons hall be inoperative while the car is in transit

and for a predetermined time after the car stops at a floor

landing. Te momentary pressure of a car dispatch tton
shall atomatcall start the car and send car to the designated

landing. n II cases, the starting of the car shall be

contingent pon te establishment of hoistway door interlock

and ca gate contact crcuits. Provide "In Use" signal light

n each landing call button fixture which shall be illiminated

a long as te car is in use.
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14A.7.4 Provide flush type car operating panel. The

car operating panel shall contain, in addition to the car dis-

patch buttons for each opening served the following devices:

(a Emergency stop switch, red in color.

’ (.b) Emergency signal button connected to an
emergency Signal bell located in hoistway at lower main termin-

al floor. Signal bell shall have a 6 inch diameter gong.

(c) Car light switch.

(d} Fan or blower switch.

(e) Key operated inspection switch that will per-
mit making normal operation inoperative for the purpose of us-

ing hoistway access switch.

14A.8 Hydraulic’elevator machine shall be in accordance

with 14Y. Noise (acoustical output) level of entire power
system shall not exceed 85 decibels measured on "C" scale of

ANSI standard sound level meter located three feet from power
unit in machine room, under full contract load either ascend-

ing or descending. Optionally, Contractor may provide approved
hot applied coal tar coating in tape form to cylinder in lieu

of the double mopping of hot asphalt required in 14Y. A

protective coating for cylinder casing shall be provided,
similar to that used for cylinder. Provide approved tank shut-

off valves in flexible oil supply lines to isolate oil in

tank for-maintenance purposes. Provide approved gate valve

at cylinder inlet. Provide oil line stra-ner at cylinder inlet,

arranged for easy maintenance. Car shall level and relevel

within I/4 inch of exact level in lieu of I/2 inch specified
in 14Y.

14A.8.1 Cylinder casing shall be of sheet steel of

sufficient thickness to withstand the surrounding earth press-
ure and be watertight. The bottom shall contain a welded-on

plate thatshall be watertight. The protective coating speci-

fied hereinbefore shall be applied to all exterior and interior

casing surfaces. A bed of concrete not less than one.foot
thick shall be provided to seat bottom of casing.
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14A.8.2 Cylinder well, cylinder and plunger shall be
provided for elevator. Cylinder and plunger shall be of ample
construction and design to support total rise. Permanent stop
ring at bottom of piston shall permit total normal travel.
Oil reservoir shall be sized to contain normal volume of oil
required for rise plus reserve as specified.

14A.9 The elevator control shall be AC rheostatic
with automatic leveling. The elevator controller shall be
designed to control the starting, stopping, and speed of the
elevator motor to give the operation herein specified. All
control equipment shall be enclosed in sheet metal cabinets
with removable or hinged doors and provided with ventilating
louvers. Controller mounting shall be designed to prevent
transmission of vibration or noise to the building. No
conduits shall be fastened directly to or supported by the
controller frame or machinery.

14A.9.1 Controller shall be provided. The controller
shall contain electromagnetic switches mounted on a panel
of approved materal which shall be securely mounted on a
substantial self-supporting steel frame. Bottom edge of the
controller panel shall clear the floor by at least 6 inches.
The controller shall provide the required electrical operation
of the elevator control system including the automatic closing
of the main oil supply control valve which shall bring the
car to rest, upon failure of power or upon the operation of
any of the elevator safety devices.

14A.9.2 Switch and rela contacts provided on the
controller panel, shall be designed to prevent sticking due
to fusing. The controller circuit shall be designed so as
to minimize arcing across contacts. All wiring shall be
mounted on the rear of the panel, neatly ormed either vert-
ically or horizontally and cleated. The wiring on the back of
the panel shall have flame resistant type insulation. All
connections to field apparatus shall be made at clearly desig-
nated junction blocks or studs. Mounting of wiring on back of
controller panel as noted above may, at the option of the
Contractor, be mounted on panel front subject to following
requirements:
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(a] Resistors and other electrical components such
as tubes, rectifiers, capacitors, etc., shall be independently
bracket mounted on panel front, either adjacent to control
device to whtc they serve or group supported on Independent
racks.

(b) Control panel wiring shall be extended through
surface raceways mounted and operating on panel front. Race-
way layout shall consist of trunk, feeder and branch ducts
in sufficient numbers operating in vertical and horizontal
directions on controller panel. Control devices shall be

served directly from branch ducts only. Branch ducts shall
operate parallel to each other and shall serve no other than
one adjacent row of devices mounted in slngle plane on each
side of branch duct. Wring connections shall not impair in
any way operation of any control device.

(c} Surface raceway ducts shall be of material
having high dielectric rating, high impact strength, low
moisture absorption, and must be incapable of supporting com-
bustion. Ducts shall be rigidly secured to controller panel
and fitted with easily removable cover sections. Sufficlent
number of slots shall be available throughou sides of race-
way ducts to permit extensions to and connectlon of wlres

to control devices. Slots shall have smooth rolled edges to
prevent abrasion of conductors, all duct joints, corners,
cover sections, etc., shall be smooth and continuous with

no sharp edges. Raceway ducts shall be equipped with means

to allow gravity air ventilation for heat dissipation.

d} Wiring in raceways shall be neatly formed and

bound. Wires shall be protected at duct bends and corners.
Sum of cross sectional conductors in any raceway section shall
not exceed 50 percent of net interior cross sectional area

of duct. Control panel duct sizes and spacing shall be planned
accordingly.

14A.9.3 Provide overload relay protection in nder-
grounded motor conductor and approved single and reverse

phase protection, identify each device on panels properly
by name, letter or standard symbol which shall be neatly
stencil painted, (or otherwise marked} in Indelible and legible
manner; on device or panel. ,Coordinate identification markings
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with identical markings used on wiring diagrams.

14A.9.4 Self-leveling. Each elevator shall be pro-
vided with a self-levellng feature that will automatically
bring the car floor to within I/4 inch of level with the
floor landing regardless of load, or direction of travel.
Thisself-leveling shall, within its zone, be entirely auto-
matic and.independent of the operating device, and shall be
designed to prevent or correct overtravel as well as under-
travel of the car with respect to the landing sill level.

14A. IO Operating panels and signal devices shall
be in accordance with applicable requirements of 14Y. Mater-
ials and finish of all exposed portions of car operating
panels and signal fixtures shall be corrosion resisting
steel, Class 302, finish No. 4. Registered call signal
indicators are required for all landing call stations of
elevator. Provide landing position indicator at all entrance
openings. Provide "In Use" lights in landing call stations of
elevator.

14A.II Hoistway and car equipment shall be in accordance
with 14Y. Delete all references to "counterweights", "car
safeties", and "with attendent operation" Fish plate bolts
shall be drawn up tight in lieu of "fitted with split spring
lockwasher" as specified. Guide rails shall extend to within
I/8 inch per floor of rise from overhead hoistway enclosure
roof slab. Pit switch shall "close main oil supply control
valve" in lieu of "apply brake" as specified. Final terminal
stopping devices are not required. Elevator cars shall be

equipped.with flexible type sliding guide shoes, and the guide
rails therefor shall be lubricated. Delete requirement of

"spring take up for side play" related to car guide shoes.
Car telephone, intercom loudspeaker and related circuits are
not required. Mileage recorder is not required.

14A. II.I Provide hoistway access switches at top and
bottom landings of elevators. Hoistway access switches shall
be of key operated cylinder lock types. Fixtures and covers
shall be flush recessed mounted, 6 foot 0 inches on center
in hoistway entrance frame jamb section. Cover material shall
be corrosion resiting steel. It shall be possible to operate
elevator, at slow speed in either direction of travel, for
distance equal to one car length down from "top" terminal
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landing andone car length up from "bottom" terminal landlng
when maintaining movement of elevator from hoistway access
switch station.

14A. II.2 Provide manual hoistway door operators
for all openings of equipment llft elevator. Manual door
closers for hotstway doors shall be of the manual opening
automatic closing type, so arranged that a continuous pull
on the handle opens the door and when the handle is released
the door shall close rapidly to near closing position and then
a liquid checking device shall bring the door to a noiseless
and easy stop. Moistway door Interlocks shall be of a type
suitable for operation in connection with door closer and shall
be of the same manufacture. The liquid dhecking device shall
have adjustments for controlling door closing speed. The
pivots and bearing points in door closer arms shall be de-
signed with such bearing area, materials and clearances as to
insure minimum wear, and shall be provided with means of
lubrication.

14A.12 Elevator car frame, platform and enclosure
shall be in accordance with Y-i---.Car entrance thresholds
shall be white bronze or nickel, cast or extruded at Contrac-
tor’s option. Wood filled car platform is required.
Contractor may provide approved I/8 inch thick, flexible
homogeneous vinyl tile in lieu of rubber tile specified for
covering car platform. Emergency car lighting is required.
Normal car lighting fixtures shall be fluorescent tube type.

14A.12.1 Emergency exit shall be provided in top of
car. The exit shall, in addition to the ANSI Code require-
ments, be hinged, shall be unobstructed when open, shall have
a mechanical stop, and shall be arranged to open from outside
of car only, without the use of tools. The exit shall be
equipped with a contact which shall prevent operation of
the car unless the exit panel is fully closed.

14A.13 Hoistway doors and entrances .shall be arranged
for manual operation In accordance with 14Y. Sills shall be
cast or extruded, white bronze or nickel stee
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14A.14 Elevator tests and inspection shall be in
accordance with 14Y. Duing full load run test, standing time
shall be established for 30 seconds in lieu of I0 seconds
specified. Speed test shall be determined by applying tacho-
meter to face.of guide rails n lieu of cables specified.

14A.15 Shop drawings and illustrations shall be sub-
mitted for approval before proceeding with any work, detailing the
following for each elevator:

14A. 15. Location o__f machine and control equipment.

14A.15.2 All equipment Contractor proposes to provide,
such as machinery switchboards, platform and car frame, guide
rails and brackets, junction boxes in hoistway and machine
room, complete layout of hoistway, in plan and elevation,
location and direction of all reaction loads and all other
necessary layout information required by the ANSI Code.

14A.15.3 Type o__!f machine, control valve assembly,
controller and buffers, including HP, GPM, operating pressures
and RPM.

14A.15.4 Location of cutouts on hoistway wall for
landing push button stations and landing position indicators.

14A. 15.5 Location of inserts for guide rail brackets.

14A.15.6
frames.

Location of doors and hoistway entrance

14A.15.7 Location o__f main ower switchor circuit
breaker in machine room, extension of main feders and branch
feeders,as required.

14A.15.8 All detail drawings or illustrations or photo-
graphs of fixtures, hoistway and car door details, door operator,
interlocks, design of car enclosure, car operating panels and
signal fixtures, design of hoistway entrances and other features
of control and car operation.

14A.15.9 Location and size of hoistway openlns,jamb
returns, size and type of construction of hoistway walls, and
location of light and power outlet and telephone outlet boxes
in the hoistway.

14A. 15. 0 Si___ze o__f e evator car p atform and its ocat ton
in the hois.tway.

14A.16 Quality control. Provisions of section entitled "Contractor
Quality Control" shall apply.
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SECTION 14B. BULK LIME HANDLING SYSTEM

14B. Applicable publications. The following publica-
tions of the ssues listed below, but referred to elsewhere
by basic designations only, form a part of this specification
to the extent indicated by the references thereto (where a
number is suffixed to the specification number, it denotes
the effective amendment tothe specification):

BUREAU OF YARDS AND DOCKS/NAVFAC SPECIFICATIONS.

53Y Piping for power plants and heating plants and systems.

Cb] Non-Government Specifications and Standards.

American Soclety for Testlng and Materials (ASTM)

B 483-68T Drawn tubes for general purpose applications, aluminum
alloy.

14B.2 General Requirements. Provide a bulk lime
unloading and handlng facility with provision for unloading
rail cars and trucks and pneumatically blowing lime into two
storage boppers. The system shall have a capacity of 400
pounds per minute when handling lime weighing 52.4 pounds
per cubic foot. The system shall be theproduct of a manu-

facturer normally engaged in production, of such system, and
the major items of equipment shall be standard products of the
manufacturer. Generally, the system shall include a conveying
blower, airsllde blower, portable car unloader, storage hoppers,
dust collectors, and piping as shown on the drawings, and as
required.

14B.3 Blowers. The unloading blower and .airslide blower
shall be of the heavy duty rotary positive displacement type.
Blowers shall be belt driven by 470 volt 3 phase horizontal
totally enclosed electric motors. Each motor and blower shall
be mounted on a structural steel frame with provision for belt
tension adjustment. Provide suitable air intake cleaner and
belt guard. Capacity and discharge pressure of each blower
shall be as recommended by the unloading system manufactur.er
and shall be sufficient to provide unloading at the rate set
out hereinbefore.
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14B.4 Car unloader shall be a portable wheel mounted
airslide car unlo-----ader for unloading bopper type rail cars.
Unit shall include a 7 inch high speed tubular screw convey-
or with no intermediate hanger bearings, a paddle type kicker
on the end of the screw to move materials nto a rotary convey-
ing valve, and a motor which drives both screw and valve.
Quick coupling connectors shall be provided for hook up to
air lines from the blowers and to the storage hoppers. An
air manifold shall be provided to receive air from the air
slide blower and drstrlbute it to the rail car airslide In-
lets. The entire unit shall be mounted on two 16 inch
pneumatic tires located near the center of gravity of the unit
for proper balance. Unit shall be furnished complete with
hoses as required to connect to the blower lines, vent lines,
product lines, etc., for proper operation.

14B.5 Storage hoppers shall be constructed of structur-
al steel shapes and plates. All materials, erection, weld-
ing, etc., shall conform to Section entitled "Structural Steel".
Each hopper shall be provided with an air operated hopper
vibrator or impactor to prevent bridging of materials in the
hopper. Unit shall be furnished with an off-on .switch and
a timer to provide blow frequency adjustment from to 30
t.imes per minute. Provide a three way solenoid valve I/2
inch port size to operate with the timer. The controls for
each vibrator shall be mounted In a 4 inch by 4 inch by 6
inch dust right box wall mounted adjacent to the lime feeder
connected to the hopper, and the controls shall be wired so
that the vibrator operates when the feeder operates.

14B.6 Dust collectors shall be mounted on each hopper
and shall be bag type filter collectors consisting of steel
housing, filter bags, headers and automatic 3 way purge
valves. The collector shall be made up of a series of small
diameter cloth bags attached to a header piece suspended inside
a housing. Filter cloth area shall be not less than 135
square feet. Provide timer operated three way solenoid purge
valves to properly backwash the filters wlt compressed air.
Dust material sall fall back into the hopper when the unit is
backwashed. There shall be a large access door In.the housing
of the dust collector to allow access to and removal of the
filter bags and headers from the unit.
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14B.7 Piping. Provide a complete bulk handling piping
system as required for proper operation. Piping s.hall be
aluminum tubing conforming to ASTM B 483. All bends shall be
long rdius type. Joints shall be sllp on design consiting
of a neoprene compression rng and gland with bolts. Fitt-
ings shall be of a type specifically designed for conveying
service. Provide quick disconnect couplings for connection
of wire would flexible rubber hoses to the portable car un-
loader. Couplings shall be cast aluminum complete with
covers and caps. Piping shall be run true and parallel to
building’walls and floors and supported n accordance with
53Y. Provide galvanized steel recessed wall boxes for connec-
tion of portable car unloader to blowers and hoppers as shown
on th drawings. Boxes shall be constructed in a neat and
workmanlike manner from 14 gage galvanized steel and shall
be NEMA Type 12 with single door, neoprene door gasket, hasp
and staple.

14B.8 Controls. Provide start stop buttons in the
wall box for control of the unloading blower, air slide blower,
and each dust collector timer. All wiring raceways, devices,
equipment, etc., shall comply with Division entitled "Elect-
rical"

14B.9 Drawings Required of the Contractor. Before
commencing any work, the Contractor shall submit for approval
shop drawings and layouts of each system included in this
section of the specifications. Layouts shall be based on
field-established conditions; and interference between architect-
ural, mechanical, electrical, and structural systems that
cannot be resolved in the field shall be clearly defined.
Shop drawings shall contain complete information in detail
to show compliancewith the specification. The following
minimum information shall be furnished for’each submitted
item:

[a) Reference shall be made to the paragraph or
subparagraph of the specification that specfied the item.

The intended use shall be specifically stated.

Ec) Complete physical data shall be furnisbed.

[d} Complete certified performance data shall be
furnished to show the actual.capacity of the equipment as tested.
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el Noncompl[n features and reason for noncompli-
ance shall be stated In defal,

(fI Par,al suSmttals,, or submittals of less ,hen
the whole of an ssfem made up of nterdependent components
will not be considered.

14 B.IO qualitz control. Provisions of Section entitled "Contractor
Quality Control" shall apply.
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DIVISION 15 MECE[ANtCAL

Section 5A Plumbing
5B At Condltlonrng, Heating and Ventilating
5C Plant Piping and Accessories
5D ell Construction
5E ater Distribution and Raw Water Piping
3F Exterior Sanitary Systems
5G Gaollne Engine Driven Electric Generators

SECTION 15A PLUMBING

15A.I General requirements. The work includes the
provision of plumbing systems and related work. Each system
shall be complete and ready for operation. All piping shall
be run concealed except where indicated otherwise. All piping
shall be inspected, tested and approved before being buried,
covered or concealed. All materials and workmanship shall
be in accordance with 31Y, 53Y and 54Y except as specified
or indicated otherwise. Plumbing systems shall be connected
to building service piping. Plumbing systems shall include
all piping above and belo ground except sanitary, water
and roof drainage piping more than five feet from the outside
of the building walls are specified in the sections entitled
"Exterior Sanitary Systems", "Water Distribution and Raw
Water Piping" and "Storm Drainage".

15A.2 Aplicable. publications. The following publi-
cations of the ssues listed below, but referred to elsewhere
by basic desingatlon only, form a part of this specification
to the extent indicated by the references thereto (where a
number is suffixed to the specification number, it denotes
the effective amendment to the specification}:

(a} Bureau of Yards and Docks/NAVFAC Specifications.

31Yg lnteror plumbing systems; with erratum no. I.

34Yd Bituml.nous coating systems for steel surfaces,
including addendum No. I.

42Yc Drainage; sanitary, electrical and water service
appurtenances.

53Y Piping for power plants, heating plants and systems.
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54Y nsulatton for piping, ductwork, and equipment inside
buIdng and plants.

Cbl Federal and Mltary Specifications.

W-H-196f

GG-G-76c (

GG-T-321 c (

HH-i-558a(2)

00-D-566 (2)

QQ-C-40

WW-H-17c(1)

WW-P-4OId

WW-P-404c{2}

WW-P-406c

WW-P-421c

Heaters, water, electric, storage, domestic.

Gages, pressure and vacuum, dial Indicating.

Thermometers, self indicating, liquid In
glass.

Insulation, blocks, boards, blankets,
felts, sleeving (pipe and tube covering),
and pipe fittings, covering thermal
(mineral fiber, industrial type).

Dispensers, drinking water, mechanically
cooled.

Calking, lead wool and lead pig.

Hangers and supports, pipe.

Pipe and pipe fittings; cast iron, soil.

Pipe, steel, (seamless and welded, black
and zinc coated galvanized).

Pipe, steel (seamless and welded).

Pipe, cast iron, pressure.

W-P-521f

W-P-541b(4)(6}

Pipe fittings, cast iron, drainage.

Pipe dittings,cast iron, screwed (125
and 250 poundl.

Pipe fittings, flange fittings and flanges.

Plumbing fixtures.
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WW-T-799c Tubing, copper, seamless.

WW-U-531c

WW-V-51d

Unions, pipe, steel or malleable iron
Ct5readed connection).

Valves, bronze, angle, check and globe
(125, 150 and 200 pound screwed, flanged
and solder).

ww-v-54c (i) Valves, bronze, gate (125, 150 and 200
pound; screwed, flanged and solder).

WW-V-58a(I Valves, cast iron, gate (125 and 250
pound; screwed and flanged).

MIL-V-12003CC3)

MIL-V-13612C

MIL-S-16293E

Valves, plug; cast iron or steel, manually
operated.

Valves, relief, pressure and temperature.

Strainers, sediment, pipeline.

MIL-C-19565B(I} Coating compounds thermal insulated pipe covering
fire and water resistant paper barrier weather-resistant.

(c) Non-Government Specifications and Standards.

American Water Works Association (AWWA)

C601-68 Disinfecting water mains.

Cast Iron Soil Pipe Institute (CISPI)

No. 301-69T Hubless cast iron sanitary system.

National Fire Pro+/-etion Association (NFPA}

No. 30-1969

No. 54-1969

No. 59-1969

No. 70-1968

Flammable and combustable liquids code.

Gas appliances and gas piping.

Liquefied petroleum gases.

National Electrical code.
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Plumbing and Drainage nstitute (PD[)

R-201-1965 fater hammer arrestors.

American National Standards institute (ANSi/USA)

A21.I0-1964. Cast Iron fittings, 2 inch through 8
Inch, for water and other llqulds.

A21.II-1964 Rubber gasket Joint for cast iron pressure
pipe and.fittings.

B16.18-1967 Cast bronze solder joint pressure fittings.

B16.22-1963 Wrought copper and bronze solder join
pressure fittings.

15A.3 Sanitary (Sewer, soil, vent) and drain piping.

15A.3.1 Piping buried in the ground shall be coated
extra heavy cast iron bell and spigot pipe and fittings con-
forming to WW-P-401, Class XH.

15A.3.2 Piping above the ground. Vents and interlor
downspouts and waste piping less than 3 inches in diameter
shall be zinc coated standard weight screw Jointed steel pipe
Conforming to WW-P-404 or WW-P-406 with zinc coated cast
Iron screw jointed drainage fittings conforming to WW-P-491.
All other piping shall be coated service weight cast iron
bell and spigot pipe and fittings conforming to WW-P-401,’
Class SV.

15A.3.3 Hubless cast iron piping. In lieu of servlce
weight cast iron bell and spigot pipe or screw jolnted steel
pipe specified hereinbefore the Contractor may use hubless
castiron piping and fittings for pipe sizes I-I/2 inches
thru 6 inches. Where pipe sizes 2-I/2 inches and 3-I/2 inches
are indicated, the Contractor sha.ll provide the next larger
size pipe. The hubless Joint shall be of the coupling type
and shall consist of two pipe or fitting spigot, ends, a
sealing sleeve, and a shield and clamp assembly. The seallng
sleeve shall consist of a double seal compression molded neo-
prene gasket. The shield and clamp assembly shall conslst of
a stainless steel corrugated shleld, two stainless ste61 bands,
and two stainless tightening devices. Each tlghtenlng devlce
housing shall Interlock with a band at the unslotted end.
The bands shall be fused to the shield by spot welding rlvetlng
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or such other method that will insure that the bands will
not become separated from the shield. The sealing sleeve
and the shield nd clamp assembly shall be of the same length.
The hubless cast ron sanitary system, including installation,
shall be in accordance with Cast iron Soil Pipe Institute
Standard No. 301.

15A.4 Pipe Joints.
15A.4.1 Leeded Joints in cast iron pipe. Before joint-

Ing, all lumps, blisters, and excess coating material shall be
removed from the bell and spigot ends of the pipe. All oil
or grease shall be removed. The outside of the spigot and
inside of the bell shall be wire brushed and wiped clean and
dry. Spigots shall be adjusted in the bells so as to give
uniform space all around; if any pipe does not allow sufficient
space for proper ceklng, it shall be replaced with one of proper
dimensions. Adjacent lengths of pipe shall be adjusted with
reference to each; blocking or wedging between hub and spigot
will not be permitted. Molded or tubular rubber shall be
sued as gaskets, except gaskets in sanitary piping may be
braided or twisted hemp or oakum gaskets of the best commercial
grade. The gaskets shall be driven or calked tightly into the
annual peces between the pipe and shall be of proper size
to seal the Joint tightly and leave sufficient space for lead
as speclfled. Where rubber rings are used as gaskets, a
braided or twisted hemp or Jute ring shall be calked into the
Joint after the rubber ring is placed to prevent contact of
the molten lead with the rubber. Gaskets shall not project
into the bore of the finished Joint. When the joints are
approved for pouring, the joints shall be cleaned and remain-
ing space filled at one pourlng wlth lead which shall be calked
in a manner that will assure tight joints without overstrain-
Ing the bells. The depth of lead shall not be less than I-3/4
Inches measured from the face of the bell. After calking,
the lead shall be practically flush with the face of the bells.
The lead shall conform to QQ-C-40.

05-70-0939-227
Section 15A



15A.5 Water piping. Dielectrfc unions shall be pro-
vided at all connections between ferrous and nonferrous
piping or metals.

15A.5.1 Piping buried in the ground. Piping less than
2 inches shall be copper tubing. Piping 2 inches to 3 inches
shall be copper tubing or cast-lron piping. Piping 4 inches
and larger shall be cast-Iron piping. Push-on Joints for cast-
iron piping ill not be permitted on piping under the building
or less than five feet beyond the outside building walls.

(a} Copper tubing shall conform to WW-T-799, Type K.
Fittings shall be solder-joint cast bronze or wrought copper
fittings conforming to ANSI B16.18 and B16.22 respectively;
adaptors shall be provided as required. Solder shall be 95-5
tin-antimony solder.

(b) Cast-iron piping shall be outside-coated, cement-
lined, cast-iron pipe conforming to WW-P-421, Class 150. Fit-
tings shall be outside-coated,cement-lined, cast-iron fittings
conforming to ANSI A21.10, with Joints to match the pipe.
Adaptors shall be provid.ed for connection of pipe and fittings
to flanged accessories. The gaskets shall be furnished with
the piping and shall be as recommended by the.piping manufact-
urer.

15A.5.2 Piping above the ground shall be copper tubing
conforming to WW-T-799, Type L. Fittings shall be solder-
joint cast bronze or wrought copper fittings conforming to ANSI
B16.18 and B16.22 respectively; adaptors shall be provided as
required. Solder shall be 95-5 tin-antimony or 50-50 lead-tin.

15A.5.3 Water valves. All shutoff valves shall be gate
valves, except where their use is not practicable. Gate
valves of size 2 inches and smaller shall conform to WW-V-54.
Gate valves larger than 2 inches shall conform to WW-V-58.
Angle, check, and globe valves shall conform to WW-V-51; check
valves shall be Type IV. Valves for connection to copper
tubing may be of the solder-joint type. Compression stops
shall be provided on supplies to all fixtures. Water valves
shall be provided in accessible places and shall be located as
follows: Main shutoff valve just inside the building wall;
valve with hose connection on the building side of the main
shutoff valve; shutoff valve on each supply to each fixture
not provided with compression stop or with other auxilary
shutoff valve; shutoff, valve at the bottom of each riser and
beginning of each lateFal on all hot and cold water lines.
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15A.5.4 Surge suppressors shall be p’rovlded and shall
be a standard commercial type in accordance with PDI standard
WH-201.

15A..5.5 Water pressure and temperature relief valves
with tst lever shall conform to specification MIL-V-13612 and
shall have a relevng capacity in excess of the heater
input capacity.

15A.5.6 Thermometers shall conform to GG-T-321, Type
I, Class 3. Scale range shall be suitable for the intended
service.

15A.5.7 Strainers
Class 125, Style Y.

shall conform to MIL-S-12693,

15A.5.8 Gaes shall conform to GG--76, Class I,
Style A, Type i, with a 4-I/2 inch dial, brass or aluminum
case, bronze tube. Scale range shall be suitable for the
intended service.

15A.6 Ppe hangers and supports shall be provided and
shall conform to WW-H-171, Type or 6. Bronze or copper
plated collars shall be provided on copper piping. Support
rods for hangers shall b steel. Insulation protectors, Type
41, shall be provided on insulated piping. Rigid pipe insula-
tion of the same thickness as adjacent pipe insulation and hav-
ing a minimum compressive strength of 35 psi hall be provided
between the nsulation protector and the pipe. Patented pre-
insulated pipe hangers and supports will be acceptable for
cold water piping provided they meet all other specifications
requirements. The finish of pipe hangers and supports shall
be zinc or cadmium plated, except for copper piping they shall
be copper plated.

15A.7 nulation. Materials and workmanship shall be
in accordance with 54Y. Insulation materials, finishes, jac-
kets, facings, coatings and adhesives shall conform to 54Y
for fire hazard ratings.

15A7.1 Piping insulation. New hot water and cold water
piping above grade, horizontal roof drain piping including pip-
ing in crawl or furred spaces after being tested,shall, be
cleaned and insulated. Water piping in trenches and water pip-
ing in the pipe gallery and treatment gallery need not be
insulated. Cold water piping and hot water pplng shall be
insulated with fibrous glass insulation. Fittings and valves
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shall be nsulated with the same material and thlckness as the
piping. Chromium plated supplies to fixtures need not be
insulated. Flros glass nsulatlon slall conform to HH-I-558,
Form D, Tpe I’[’, Class 12, I/2 nc[1 tIck. Fibrous glass
insulation on cold water piping shall have factory applied
noncombustible vapor barrier jacket; all jacket laps shall be
sealed wit a vapor barrier adhesive; all butt joints shall
be sealed wtl a strp of the same jacketing with vapor barrler
adhesive; nsulatlon not n concealed spaces shall be protect-
ed with a 7.25 ounce canvas jacket pasted on over heavy rosln
sized sheathing paper in addition to vapor barrier jacket.
Fibrous glass fitting covers shall be premoulded, and vapor
sealed with I/8 inch thick black vapor barrier mastic coating
conforming to ML-C-19565, Type il except omit vapor barrier for hot
pip ing.

15A.8 Fixtures, trlmmin-s, flttin@s, accessories, and
miscellaneous plumbing suppl les shall conform to WW-P-541
except as specified otherwise. The finish of trimmings,
fittings, and accessories shall be chromium plated brass, ex-
cept as specified Q#herwise.

15A.8.1 Fixtures shall be provided whereindicated.
(a) Water closets shall be outfit VWI6 floor mounted

with Type CEB (black) seat with check hinge and stainless
steel trim. Flush valve shall be type LC, pattern D.

(b) Urinals shall be outfit VUI3W wlth wall carrier.

(c] Lava+/-ories shall be outfit VLI9H with type
18SDW supply fittings concealed cast iron arm supports, and
wall carrier.

(d Service sinks shall be outfit VS22G.

(e Shower fixtures shall be outfit SPC with Type
shower heads with flow regulators.

(f) Drinkin fountain units shall conform to 00-D-
566, Type I, size I0, for wall mounting.

.15A.8.2 Miscellaneous plumbin supplies shall be pro-
vided where directed.

(a} Non-freeze wall hydrants shall be Typ.e 205.

(b) Hose bibbs shall be Type 210.

(c) Floor or shower drains shall be Type 216 with
P-trap and shall have clamping rings for use with membrane
waterproofing.
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ldl 01Pen sight drains shall be provided as specifiedfor floor dra[hs, except less strainer.

eI Floor Cleanouts shall be cast-iron with doubledrainage flange and weepholes, wth polished bronze rim andscorlated floor plate wth "C.O." cast in plate and secured tointernal raised head by countersunk screw.

"ff] Wall cleanouts shall be Type 212 with flangedmetal cover.

(g] Cleanouts exterior of building shall be con-structed of cast iron soll pipe and fittings. Fittings shallconform to WW-P-401.

Cleanout plugs shall be heavy brass, bronze or thermo-plasticwith recessed removal plugs.

( Roof drains shall be provided and shall be castiron with large sump, integral increaser having a length atleast twice the iameter of the downspout, removable dome, and
non-puncturlng flashing clamps device integral with gravelstop.

15A.9 Compressed air piping shall be standard weight
screw jointed zinc coated steel pipe conforming to WW-P-404
or WW-P-406. Fittings shall be zinc coated cast iron fittings
conforming to IW-P-501, Class 250. Air piping shall be free
from traps and shal.l drain. The instal lation shall conform to
53Y. Air piping shall have automatic trap, strainer filter,
needle valve, etc.

1SA.lO Qualit Control. Provisions of section entitled "Contractor
Quality Control" hall apply. The followin tests shall be performed in addition
to the tests specified in IY. All defects:-disclosed as the result of the tests
shall be remedied.

15A.IO.I Hot and cold water pipin shall be subjectedto a hydrostatic pressure test of I00 psig for two hours.

15A. I0.2 Sanitary sewer, soil, vent and drain piping.Before the instal lation of any fixtures, the ends of each sys-tem shall be capped and all ines fi led with water to the
roof and allowed to stand until a thorough inspection has been
made. After the plumbing fixtures have been set and their
traps .filed withwater, the entire system shall be subjected
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to a final air pressure of not more tlan one incl of watercolumn, and a soe te.t. Te fnal ar and soe test mustbe made in the presence of the Contractor’s Quality Control representative
with an approved smoke testing machine, which must show a clear passage of
smoke and air throughout the entire system and the entire system
must be proven absolutely tight under such test.

15A.I0.3 Compressed ar piping shall be subjected toan air pressure test of not less than I-I/2 times the worki, ngpressure for one hour.

15A.II Disinfection. New water ppng and existingwater piping, affected by the Contractors operations includingall valves, fixtures, fittings, and other devices connectedthereto, shall be disinfected with a solution containing notless than 50 parts per million of available clorne. Thechlorinating materal shall be liquid chlorine gas-water mixture,calcium hypochlorite, sodium hypochlorite, or chlorinated lmeand water mixture conforming to AWA C601 and shall be intro-duced into the system in an approved manner. Te disinfect-ing solution shall be allowed to remain in the system for aminimum period of 24 hours or until the sytem is pronouncedsafe by the Officer in Charge. During the disinfecting period,all valves and outlets sall be opened and closed several times.Where practicable, the new system shall be solated from theexisting by closing the nearest existing gate valves before the
connection is made. All new piping and accessories shall be
disinfected before connection to the existing system. Exist-ing piping sall not be cut until new piping is ready for connec-tion. The affected existing water piping may be considered tobe only that adjacent to the connection, provided extreme
cleanliness and care are used and provided samples taken fromthe existing system, upon completion of the work., show the waterto be safe for human consumption. n addition to the disinfec-tion specified hereinbefore, the ppe and fittings used n the
connection and the interior of pping adjacent to the connec-tion sall e thoroughly cleaned and sprayed or washed in amixture containing not less than 200 parts per oil lion of
available clorne. After disinfection., the solution shall beflued from t.e sstem with clean water untl residual chlorinecontent s not greater tan 0.2’ parts per million or not greatertan te redual chlorine content of the flushing water.

05-70-0939-232
Section 15A



Should the samples shown contamination, the entire new systemand that part of the existing system showing any contaminatlonshall be dsnfected as speclfed for new pptng. After thesystem as been flushed, additional samples will be taken andtests made; f. te ater s found unsafe for human consumption,the disinfection procedure specified hereinbefore shall berepeated.

15A.12 Electric water heater shall be Type II, Size40 speed heater conformin-- W-H-196 with porcelain linedtank, with magnesium anode rod and I0 year warranty.
15A.13 identification and plates All equipment,gages, thermometers, valves and conllers sall be providedwith tags numbered and stamped for their usage. Plates and tagsshall be of brass or suitable nonferrous material and shall besecurely mounted or attached.

15A.14 Drawings equired f the Contractor. Beforecommencing any workthe Contractor shall submit for approvalshop drawings and layouts of each system included in this sec-tion of the specifications. Layouts shall be based on fieldestablished conditions and interference between architectural,mechanical, electrical, and structural systems that Cannot beresolved in the field shall be clearly defined. Shop drawingsshall contain complete information in detail to show compliancewith the specifications. The following minimum informatlon shallbe furnished for each submitted item:

(a) Reference shall be made to the paragraph orsubparagraph of the specification that speclfied the Item.
(b) The intended use shall be specifically stated.

(c) Complete physical data shall be furnlshed.
(d) omplete certified performance data shall befurnished to show the actual capacity of the equipment as tested.
(e} Noncomplyin features and reasons for noncompli-ance shall be stated in detail.

(f] Partial submittals, or submittals ofless thanthe whole of any system made up of inderdependent componentswill not be considered.
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16Yf

34Yd

52Y

53Y

54Y

F-F-310a
CC-M-636c

CC-M-641d

GG-T-321dI}

HH--523c

HH-l-558a(2)

SS-C-466e (I ]
WW-H-171cI ]
/-P-404c C2 )
N/-P-406c
/l-P-441 c (2)

ECTtON 15B AR-CONDTONtNG, HEATING AND VENTILATING
15B. General requr.ents. The work includes the pro-Yson of arndtn-ng ’ heatg and ventilating systems,and related orE. Eac5 system shall be complete and readyfor operation. All materals and workmanship shall be inaccordance tE 16, 52Y,. 53Y, 54Y, and NFPA 31, 70 and 90Aexcept as specified or indicated otherwise.

15B.2 ppltcabl publications. The fllowing public-ations of the issues listed bleow, but referred to elsewhereby basic designation only, form a part of this specificationto tht extent indicated by the references thereto (where anumber is suffixed to the specification number, it denotesthe effective amendment to the specification):

(a} Naval Facilities En__ineerin_ Command Specifications.
Air conditioning and cold storage refrigera-tion.
Coal tar coating systems for steel surfaces,including addendum no. I.
Heating systems, central plant, and build-ings.
Piping for power plants, heating plantsand systems.
Insulation for piping, ductwork, and
equipment inside buildings and plants.

(b) Federal and Military Specifications.

Filters, air conditioning (replaceable type).Motors, alternating current
(fractional horsepower).

Motors, alternating current (integralhorsepower).
Thermometers, self-indicatlng, liquidn glass.
insulation blocks and pipe covering,thermal (calcium silicate).
Insulation; blocks, boards, blankets,felts, sleeving (plpe and tube covering},and pipe fitting covering; Thermal(mineral fiber, industrial type).
Cloth, threaded, and tape-asbestos.
Hangers, and supports, pipe.
Plpe, steel (seamless and welded}.
Pipe, steel (seamless and welded).
Pipe, wrought-lron.
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WW-P- 501 d

WW-P-521 f
WW-T799c
WW-U-531 c

WW-V-51 d

WW-V-54c (I)

WW-V-58a(l]

WW-V-16Oa(Z)
MIL-T-462B

MIL-F-16081E
MIL-S-18293E
MIL-G-17232B
MIL-U-17691A(I}

MIL-F-18032B
MIL-L-18145A

MIL-V-18146A
MIL-F-18180A

MI L-V-
Mi L-V-
MtL-H-
MI L-T-
MIL-V-
MIL-B-

8434A.I)
8436B
8551A
8560A
8634A
8797D

MIL-B-18897C
MIL-C-19565B(II

MIL-A-21047B

M|L-T-21092A

Pipe-fittings, cast-iron screwed (125 and
250 pound).

Pipe fittings, flange fittings and flanges.
Tubing, copper seamless.
Unions, pipe; steelor malleable Iron,
treaded connections.

Valves, bronze; angle, check and globe
(125, 150 and 200 pound; screwed, flanged
andsolder].

Valves, gate bronze (125, 150 and 200 pound;
screwed, flanged and solder}.’

Valves, gate, cast-iron (.125 and 250 pound;
screwed and flanged).

Valves, radiator, heating (low-pressure}.
Tanks, liquid storage, metal; fuel-oil,

horizontal.
Plastic foam, unicellular, sheet and

tubular form, elastomeric.
Pumps, centrifugal, water-circulating,
electric-motor-driven.

Fans, ventilating, propeller.
Strainers, sediment, pipeline.
Grilles, registers, and diffusers; metal.
Unit heater, air circulating, steam and

hot-water.
Fittings, pipe, butt-welding, ferrous metal.
Louver, metal; exhaust opening and gravity
closing type.

Valves, pressure regulating,water.
Flanges and flanged fittings (150, 300,

400,600,900, 1500 and 2500 pounds).
Valves, gate, globe and angle; steel.
Valves, check.
Heaters, convection; steam and hot-water.
Tanks,. expansion, hot water heating system.
Valves; safety, relief and safety-relief.
Burners, oil, mechanical-draft, automatic

(under 720,000 BTU/R Input capacity}.
Boilers, heating, low-pressure.
Coating, compounds, thermal Insul-tion,

vapor-barrierand weather-reslstant.
Air conditioners, room type, 4,000 to 33,000

BTU per hour.
Trap, air and water, ball float (150 psi).
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c)..Non-Goyernent. Spec[f[catlons’and Standards.

Air Movingand Condtonin Association (AMCAI

No. 210-1967 Test Code for air moving devices.

American Society of eatin Refrigeratie & Air ConditioningEngineers (ASRAE)

1969
No. 16-61

Equipment; guide and data book.
Room air conditlon, methods of testlng

for ratings.

American Society of Mechanical Engineers (ASME)

1968 Boiler and pressure vessel code,
including 1968 and 1969 addenda.

American Society for Testing and Materials (ASTM)

A525-67T Zinc-coated (galvanized) iron or steel
sheets, coils and cut lengths coated by
the hot dip method.

National Fire Protection Association (NFPA)

No. 31-1968
No. 70-1968
No. 90A-1969

Oil burning equipment.
National electrical code.
Air Conditioning and ventilating systems.

Sheet Metal and Air. Conditioning Contractors National Association(SMACCNA)

Section 1-1969 Low velocity ducts.,

American National Standards Institute (ASNI/USA)

B16.18-1967
B16.22-1963

Cast-bronze solder-Joint pressure fittings.
rought copper and bronze solder-joint

pressure fittings.
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15B.3 Electrcl.

15B,3.1 Electr[cmotors and controllers for equipment
provided under tm section shall .be furnished under tIs sec-
tlon. Motors mall be of sufflcent size for the duty to be

performed and shall not exceed telr full load nameplate
current rating when driven equipment is operated at the speci-
fied capacity under te most severe conditions likely to be
encountered. Fractional horsepower motors shall conform to
CC-M-636 and integral horsepower motors shall conform to CC-
M-641. Nameplate voltage of the motor shall be the same as
as the system voltage to which it is to be connected. All
motors shall operate at full capacity with a voltage varia-

tion of plus or minus I0 percent of the system nominal voltage.
Dual voltage motors will not be permitted on 208 volt systems.
Controllers shall conform to divslon eneitled "Electrlcal".

15B.3.2 Electrical work is specifled in the dlvlslon

entitled "Electrical", except for control wiring; motors. and
controllers specified to be fumIshed under this section shall
be installed under division entitled "electrical".

15B.3.3 Control wlrin shall be provided and shall
conform to NFPA No. 70. The conduit shall be I/2 Inch dia-

meter minimum. EMT condult may be used in dry locations not
enclosed in concrete or masonry.

15B.4 Ductwork shall be provided In a neat workmanlike

manner. Ducts shall be constructed of zinc-coated sheet
steel conforming t ASTM A525, coating class 1.25 ounces per
square foot. Ducts shall be constructed, braced, reinforced

and installed in accordance with NFPA 90A, SMACCNA duct manuals,
and ASHRAE guide and data books. All rectangular Uucts shall
be cross-broken. Maximum spacing between hangers shall be 8

feet. Duct supports shall be not less thanl/8 inch by inch

zlnc-coated flat bar, except duct supports for ducts less than

18 inches may be No. 16 US gage by inch zinc -coated steel.

All slip Joints shall be made in the direction of flow, and

unless otherwise indicated, all elbows shall have a center
line radius not less than I-I/2 times the width of the duct.

All ducts,unless otherwise approved, shall be true to the

dimensions indicated and shall be straight and smooth on the

inside with neatly finished air-tight joints. The ducts shall
be securely anchored into the building construction In an

approved manner and shall be completely free from vibratlon

under all conditions of operation. All exhaust sstems shall
be completely balanced.
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15Bo4.1 Flexble duct-connectors shall be providedat all dct conneCtions-to each gasolne engine exhaust fan
and entlet.n f6n. All connectors sball be supported at
each nd etel angle frame bands, securely 5olted in place
as to e etgto Asbestos clot5 connectors shall conform
to $S-C-466, Fe I, Grade AAA, Style I.

15B.4.2 Return registers shall conform to MIL-G-17232,Type tt,.tle C, and shall be arranged for mounting as
Indicated. Registers sball be of the multlshutter type to
provide positive control of air volume and shall have a mini-
mum of 70 percent free area.

15B.4.3 Outside-air intake louvers are specified in
sectlon$ entitled "Metal Doors and Frames" and "Metal Wall
Louvers".

15B.5 Exhaust fans shall conform to MIL-F-16081. Type
I, Class for d.[rect drive, Class 2 for belt drive, Style A
for wall mountings, Stle B for roof mounting, except that
fans shall be centrifugal type with spun aluminum housing and
shall have motor completely shielded from the air stream.
Provide exhaust opening and gravity closing type automatic
louvers conforming to MIL-L-18145. Capacity of fans shall
be certified in accordance with AMCA 210. Provide disconnect
switch Ctegral with each exhaust fan.

15B.6 Piping and fittings. All piping shall be run
concealed except .where indicated otherwise, all piping shall
be inspected, tested and approved before being buried, covered
or concealed. Dielectric connections shall be provided at
all connections between ferrous and nonferrous piping or
metals.

15B.6.1 Hot water piping shall be steel plping or
copper tubing. Copper tubing shall be provided as specified
for cold water piping. Steel piping shall be standard-weight
black steel pipe conforming to WW-P-404 or WW-P-406. All
nipples in screwed piping shall be extra-strong. Steel piping
less than inch shall have screwed fittings, and steel piping

inch to 2. inches shall have screwed or welded fittings; fitt-
ings shall conform to W-P-521, Type i, steel piping 2-I/2
inches and larger shall have welded fittings conforming to
MtL-F-18032. Fittngs shall be of the same material and weight
as the piping n which they are nstalled. Welding shall be
in accordance wth ’53Y, including qualification of welders.
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15B,6.2 Cold-ater piping shall be copper tubing conform-
ing to (YrT7g9, Type L. Ftngs hall be solder-Jolnt cast
bronze or reugt copper fttngs conforming to ASNI B16.18
and B16.22 respectively; adaptors shall be provided as required.
Solder shall be 95-5 tnantlmony solder for hot water piping;
and 50-50 Imad-tn older for cold ater piping.

15B.6.3 Flanges shmll be provided at valves, strainers,
equipment and dsconnectlon points on piping 2-I/2 inches
and larger. Planges shall be welding necktype conforming to
MIL-F-18180, Class 150 or Class 300, as required to match the
flanges.gn valves or equipment.

15B.6.4 Unions shall be provided at valves, strainers,
and equipment to permit easy dismantling of piping and appara-
tus. Each op[ng connection to each piece of equipment shall
have a union immediately adjacent.. Flanged connections shall
be classed as unions. Unions screwed steel piping 2 inches and
smaller shall be ma.lleable-iron or steel screwed unions con-
forming to WW-U-531, Class I, Type A, and with brass or copper
seats. Unions in piping 2-I/2 inches and larger shall be
flanged. Unions in copper tubing shall be 125 psig water
working pressure, ground-joint-type copper or bronze.

15B.7 Valves shall conform to 53Y, except as specified
otherwise. All valves 2-I/2 inches and larger shall be’
flanged. All valves shall be installed with their stems hori-
zontal or above.

15B.7.1 Gate valves 2 inches and smaller shall conform
to WW-V-54, Type i, Class A, non-rising stem. Gate valves
2-I/2 inches and larger shall conform to WW-V-58, Class I.

15B.7.2 Globe, angle and check valves 2 inches and
saller shall conform to W-V-51, Class A; check valves shall
be type iV. Globe and angle valves 2-1/2 inches and larger
shall conform to MiL-M-18434, Class 150. Check valves 2-1/2
Inches and larger shall conform to MIL-M-18436, Class 150,Type Ill.

15B.7.3 Safety relief valves with test lever shall
conform to MIL-V-18634, Class 150, Bnd shall be suitable for
the intended service.

15B.7.4 Air-ventin valves shall conform to MIL-T-21092.

15B.7.5 Water pressure-regulatin valves shall conform
to MIL-V-18146.
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15B.7.6 BalanCing valves shall be brass. Valves shall
be combination lncng, dicatlng and sut-off valve.
lndcator all be calbrated in percent openng of valve.

15B.7.7 Radiator ales shall conform to WW-V-160,
service 2, modulating tpe wt5 a suitable position indicator.

15B.8 Ppng accessories.

15B.8.1 P_Lpe hangers and supports shall be provided
and shall conform to WW-N-171, except as specified or indicated
otherwise. All nsulated piping shall have adjustable pipe
hangers, Type or Type 6, with insulation protectors Type
41; rigid pipe Insulation of the same thickness as adjacent
pipe insulation and having a minimum compressive strength of
35 psi shall be provided between the insulation protector and
the pipe. Patented preinsulated type hangers or supports
will be accepted for cold water piping provided they meet all
other requirments specified. Bronze or copper-plated collars
shall be provided on copper piping. Support rods shall be
steel. The finish of pipe hangers and supports shall be zinc-
oF cadmium-plated, except for copper piping they shall be
copper-plated; and cast-iron rollers, cases and saddles may
be painted ith two coats of heat resisting black paint in
lieu of zinc- or cadmium-platlng.

15B.8.2
125, Style

Strainers shall conform to MIL-S-16293,,Class

15B.8.3 Thermometers shall conform to GG-T-321,
Type i, Class 3. Scale range shall be suitable for te
intended service.

15B.8.4 P__Lpe sleeves. Sandard-welght zinc-coated
steel pipe sleeves shall be provided at all piping penetrations
of walls and floors, installation shall be in accordance
with 53Y with a minimum of l-inch clearance between the pip-
ing and any woodwork or other combustible meterlals.

15B.8.5 Expansion tanks shall conform to M|L-T-

18560, Type It, except as specified or Indicated otherwise.
Capacity shall be not less than that indicated. Tanks shall
be ASME constructed. Each tanR shall be provided with stand-
ard gage-glass, guard, shut-off cocks, I/2-1nch air connec-
tion and tank drain valve witb 3/4-inch bose connection.
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15B.9 Belier. New packaged boElers shall be provided
complete [tE llhcesor[es and appurtenances, and in operation.
Each oler all conform to MIL-B-18897, Type , or Type Ill,
Class 2 for 3 p.Ig bot-ater except as specified or indicated
otherwise, EBc Boler shall be mounted on a eavy struct-
ural steel base. Boiler shall be Insulted wltb not less than
a 2-ncb tcness of frous glas insulation and provided with
sheet steel casing th corroslon, resistant finish on both
sides. Boler shall be suitably szed and arranged for mouht-
ing in the pace ndlcated with adequate space allowances for

operation and maintenance. CapBicty of boiler shall be not
less than tat ndcated. Production test model will not be

required. Boler shall be provided complete with integral
draft fan having adequate capacity for the boiler as installed.
Boiler shall have a thermal efficiency of not less than 80
percent. Use of turbulators or other devices inside the tubes
will not be permitted. Automatic water feeding device for
maintafnng proper water level shall be provided. New smoke
flues shall be provided from boiler to the stack. Boiler, breeching
burners, flue, fuel oil tanks and piping shall conform o NFPA 81 for
installation and arrangement.

15B.9.1 Burners shall conform to MILB-18797, Type.
i, grade no. 2 fuel oil. Burners shall be specifically
designed for the boiler furnished. Combustion controls shall
be of the off-on type.

15B.9.2 Boiler breechin shall be provided as recommend-
ed by the boiler manufacturer and as indicated. Breeching
and stack inside the building shall be insulated In accordance
with 54Y. All materials and workmanship shall be In accord-
ance with 52Y and 54Y. Stack shall be Underwriters’ laborator-

ies, Inc., labelled.

15B.9.3 Fuel oli tank shall be welded steel construc-
tion in accordance with NFPA 31 and shall conform to MIL-T-462, Type
II, except as specified or Indicated otherwise. Tank and hold-

down rods shall receive protectlve.coatlng system in accordance

with 34Y, Type i.

15B.9 4 Fuel o|I piping. 011 supply, oil return, vent
and fill piping s-IT-FI standard-welght black-steel plpe
conforming to WW-P-O&.or WW-P-406. Fittings shall conform

to WW-P-501. Underground fuel oll plplng, sball receive pro-.
tectlve coatCng.sytem In accordance with 34Y,. Type i. Vent
piping shall be provided with weatherproof vent cap.
Valves shall conform to 53Y, except as specified or ,dlcated

otherwise. Valves shall be suitable for fuel oil service."
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15B, IO lnl(nQ crculators, shall conform to MIL-P-
161377, Class l-r/lCe-A,--Manufacturers certified pump
test cuPe sEe-n ta caractePs.t[cs of each crculator
ever the etre epePati’ng range sall e ubm[tted for

approval tegete t. complete catalog data necessary to
determine compl Dance wtb the specifications. Capacity of

eac c[rculate sBall net Be less- than tat indicated.

15B. II Convectors shall conform to MiL-N-18551,
Type (, Class I, tyle B, except as specified or indicated
otherwise.

15B. 12 Unit beaters shall conform to MIL-U-17691,
Type I, and sali be provided for horizontal or vertical deliv-

ery as Indicated. Controls shall be automatic of the on-off

type. Thermostats shall be factory set for a maximum of

75 degrees Fahrenheit.

15B.13 insulation. Materials and workmanship for

insulating piping and equipment shall be in accordance with

54Y, except as specified otherwise, insulation materials,
finishes, jackets, facings, coatings and adhesives shall
conform to 54Y for fire hazard rating.

15B.13.1 Piping insulation. New above ground piping,
after being tested, cleaned and painted, shall be insulated
as specified hereinafter. Fittings and valves shall be in-

sulated with the same material and thickness as adjacent runs

of pipe. When insulation Is cut, the cuts shall be true and

at rlght angles to the length of the section. Void spaces
between ends of sections will not be permitted. Pipe insula-

tlon shall be continuous through wall and floor openings and

pipe sleeves shall be sized accordingly. In the case of

unions and flanged fittings, the pipe shall be covered first.

Unlons and flanges shall be covered with readily removable
sections.

(al Cold water piping shall be insulated with I/2
inch thick fibrous glass insulation. Fibrous glass insula-
tion sball conform to BB-I-558, Form D, Type Ill, Class 12,
and shall ave factmry applied noncombustible vapor barrier

Jacket; all Jacket laps shall be sealed with a factory applied
self-seallng vapor barrier adbeslve; all butt-Joints shall
be sealed Ith a self-seallng strip of the same jacketing
Ith factor applied vapor barrier adhesive; all fittings
shall be covered mlth premoulded insulation fitting covers
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conforming to BB--558, Form E, Class 16; and vapor sealed
it I/8 nc !acE apor barrier mastic coating conforming
to MLCI565, Type .

[bl Rot ater plpng sall e insulated with
fibrous glss nulaton conforming to B-I-558, .Form D,
Type I, Class 12, avng a density of not less than 3

pounds per cuDc foot; or wth calcium silicate nsulation
conforming to HH-D-523, Type , Class A, and having an n-
sulatng efficiency equal to that of the specified thickness

of fibrous glass nsulaton. The fibrous glass insulation

shall be l-nc thk.

(c nsulation covering. Piping insulation shall
be protected by a 7.26-ounce canvas jacket pasted on over

heavy rosin-sized sheathing paper; except insulation on

piping n concealed, crawl or attic spaces shall receive

manufacturer’s standard jacket. Covering shall be finished

neatly at pipe angers and shall be terminated neatly on

the ends of unions, valves, traps and strainers.

15B.14 Dslnfection. New water piping s.hall be

disinfected as specified in the section entitled "Plumbing".

15B.15 Tru-the-wall type alr-conditoning units
shall conform to MLA-21047, Type I, except as specified
or indicated otherwise. Capacity of each unit shall be

not less tan that ndicated when tested in accordance with

ASNRAE 16. Eac unit shall be removable from nside the

building for servcing without removing the outside cabinet.

Outside cabinet of the unit, including grilles and trim,
shall be of all metal construction. Exterior cabinet shall

be of zinc-coated or phosphate-coated steel with rust
resistant primer. A metal grille shall be provided to pro-
.tect te condenser coil. Ar filter shall be of the re-

placeable type conforming to F-F-310, Type i, Grade A, UL
Class 2, easily removable wltout the use of tools and

arranged to fIter both room and entilating air. The noise

level of eac unit sall not exceed 60 decibels when unit is

operating on te cooling cycle. Exhaust and fresh alr intake

shall be arranged so that they can take place simultaneously
and under positive pressure for ventilati-on. Each unit shall

be provided ith a 3-wIre cord of sufficient length to plug
into the receptacle and. shall have a 30-amp, 3-pole, 250-

volt ground type plug to.match receptacle.
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15B.16 dustments. All equipment shall be adjusted so that It
will perform as specified and as required to give satisfactory operation.
The entire system shall be adjusted and placed In operation:so that
water quantities circulated will be as specified. Settings foc valves,
cock, etc., shall be permanently marked so that they can be restored
if disturbed at any time.

15B.17 l.eanlng. All equipment, piping, strainers; ductwork, filters,
etc., shall be cleaned thoroughly and in accordance with best practice.

15B.18 Special wrenches and other tools necessary for the proper.
repair of the equipment and systems shall be provided..

15B.19 instructing operating personnel. Upon completion of the
work-and at a time designated by the Officer in Charge, the services
of a competent engineer shall be provided for a period of not less than
two 8 hour working days for the Instruction of the Government operating
personnel in the proper operation and maintenance of the equlpment.

15B.20 Identification tags and plates. All equipment, gages,
thermometers, valves and controllers shall be provided wlth tags
numbered and stamped for their usage. Plates and tags shall be of brass
or suitable nonferrous material and shall be securely mounted or attached.

15B.21 Tests. Upon completion and before final acceptance of the
work, each system shall be tested as in service to determine compliance
with the contract requirements and warranty, and in accordance with the
requirements of 16Y, 52Y, and 53Y. Before Insulation, each new piping
system shall be hydrostatically tested at notless than I-I/2
times the working pressure; except the fuel oil storage tank and piplng
system shall be tested pneumatically at I-I/2 times the working pressure, but
in no case less than 50 psig for the piplng and I0 psig for the tank and
shall no leakage or.reduction in gage pressure after 4 hours. All
equipment shall be tested in operation for a continuous period of not less
than 24 hours. During the tests, all equipment shall be tested under every
conditon of operation. All controls shall be tested through every cycle of
operation. All safety controls shall be tested to demonstrate performance
of their required function. All piping and the boiler shall be thoroughly
flushed and cleaned beforebeing placed in operation. The Government will
furnish fuel, water and electricity for the tests; the Contractor shall
furnish all instruments connectlng devices and personnel for the tests.
Any defects in the work provided by the Contractor shall be corrected by
him at his own expense and the test repeated until proved satisfactor%
Each system shall be completely tested for compliance with specification
and all conditions thereof, and ali adjusting and balancing shall be completed
to the satisfaction of the Officer in Charge. A complete tabulation of
measured air flow including volume and velocity at each exhaust grille shall be
submitted for approval. All measurements shall be made in accordance with the
manufacturer’s standard methods. Adjustment of controls and balancing,Df distri-
bution systems shall extend through a complete cooling and heating season after
the completed systems are put in operation. Air ducts shall be tested under
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operating conditions and there shal.l b.e no.le,akage, which .can_be f?,it b.y.applying
the hand or which will cause a c.andle. o. fliczer when applied to ne. JoLg..s
or seam. The Contractor shall furnish a, materials an labor to make all.
repairs required during one complete heating season and one complete cooling
season after the systems are accepted by the Officer in Charge. The boiler
s_hall-be hydrostatically tested at a pressure of. not less than twotlmes the
design workingpressure before being placed in operation. The Officer
_in Care (INTDIV Boile-Inspect.or) shall be notified in writing when the
boiler Is ready for testing and before the boiler is operated. All tests
shall be performed in the presence of the Contractor’s Quality Control
representative.

15B.22 p.rawings required of the Contractor. Before commencing any
work the contractor shall submit for approval shop drawings and
layouts of each system included In this section of the specifications.
Layouts shall be based on field established conditions; and Interference
between architectural, mechanical, electrical, and structural systems
that connot be resolved in the field shall be clearly defined. Shop
drawings shall contain complete information in detail to show compliance
with the specification. The following minimum Information shall be
furnished for each submitted item:

(a) Reference shall be made to the paragraph or subi
paragraph of the speclfication fhaf specified the Item.

(b) The intended use shall be specifically stated.

(c) Cp.l.ete phylcal_Ldata shall be furnished.

(d) Complete certified performance data shall be furnished,
to show the actual "caactiy othe equipment as tested.

(e) Noncomplyin9 features and reason for noncompliance shall
be stated in detall,

(f) Partial submittals or submittals of less than the whole
of any system made up of interdependent components will not be considered.

15B.23 Quality Control. Provisions of the Section entitled "Contractor
Quality Control" shall apply.

---000---
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SECTION 15C PLANT PIPING AND ACCESSORIES

15C. General requirements. The work Includes the provisions of
pping gates, valves,controllers, and other accessories complete and ready
for use. All materials and workmanship shall be in accordance with 53Y
except as specified otherwise.

15C.2 Applicable publications. The following publications of the
Issues listed below, but referred to elsewhere by basic designation only,
form a prt of the specifications to the extent !ndicated by the
references thereto (where a number Is suffixed to the specification number,
it denotes the effective amendment of the specification).

(a) NAVFAC, Specftcations.

53Y Piping for power plants, heating plants and systems

(b) Federal and Military Specifications.

WW-P-404c(2) Pipe, steel, (seamless and welded, black and zinc coated
(galvanlzed).

"WW-P-406c Plpe, steel, seamless and welded for ordinary use
WW-P-521f Pipe flttlngs, flange flttlngs and flanges
WW-V-58a(1) Valves, gage, cast Iron; 125 and 250 pound, screwed and

flanged (for land use).
ZZ-H-6OIb Hose, rubber, water (yarn reinforced).

MIL-F-18180a Flanges and flanged fittings, (150,300,400,600,900
1500 and 2500 pounds).

MIL-C-16247a Coupling, bolted for plain end pipe.
MIL-V-18436b Checkvalves.
MIL-V-12003c(3) Valves, plug, lubricated, and lift plua,

non lubricated cast Iron and steel.

(c) Non-Government specificatlons and standards.

American National Standards Institute (ANSI/USA)

BI6.1-1967 Cast Iron pipe flanges and flanged fittings, Class 125.

American Society of Testing and Materials (ASTM)

DI784-65T
D2241-65

Polyvinylchloride (PVC) Plastic pip
Polyvinylchloride (PVC) plastic pipe.

15C. P.l.plng within buildings. Domestic hot and cold water piping,
sanltary waste plpln, roof leaders, compressed air piping, and qas pipin
are speclfied In sectlon entltled "Plumbing;.
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15C.3.1 ater plplng, below floor slabs 4 Inch and larger shall be
outside coated cement Ilned cast Iron pipe conforming to WW-P-421, Class 150.
Fittings shall be outside coated cement lined cast Iron fittings conformlng
to ANSI speclflcatlons A21.10 with joints to match the pipe. Installatlon
shall conform to Section entitled "Water Distribution and Raw Water Piping’.

15C.3.2 Water pIp.i.ng, above floors 4 inch and larger shall be outside
coated, cement lined flanged cast iron pipe conforming to WW-P-421 Class
150 flanged outside coated, cement lined cast iron fittings, conforming
to ANSI BI6.1, Class 125. Piping smaller than 4 Inches shal. be standard
weight zinc coated steel pipe conforming to WW-P-404 or WW-P-406 with
zinc coated malleable iron screwed fittings conforming to WW-P-521.

15C.3.3 Lime solutlon..p..ip.!n9 from the solution tanks to the Dump
suction shall be standard welght black steel piping conforming to WW-P-404
or WW-P-406 with black malleable Iron screwed fittings conforming to WW-P-521.
Lime solution piping from the pump discharge to the point of application at
the softener units shall be reinforced rubber hose conforming to ZZ-H-601.

15C.3.4 Chlorine p.iplng:..

(a) Chlorine gas p.iping. Chlorine gas header shall be extra
heavy black steel piping conforming to WW-P-404 or WW-P-406 with black
screwed malleable Iron fittings conforming to WW-P-521. Provide auxiliary
cylinder valves, flexible tubing, chlorine gas connections from cyllnders
and tank manifolds with adapters for connecting to cylinders, manifolds
and header. Stainless steel flexible tubing, black steel manifolds, and
stalnless steel adapters shall be provided by the chlorinator manufacturer
and shall be suitable for use with chlorine gas.

(b) Chlorine solution p.Ipin shall be polyvinyl chloride
pipe for use at 160 psi pressure and shall conform to ASTM C2241 Grade
PMC, with standard dimension ratio SDR26. All plpe shall bear the NSF
seal for potable water. Joints shall be solvent welded type.

15C.3.5 Fluoride solution ipin. shall be as specified for chlorine
solution piping.

15C.4 On site p.Ipln outside buildings. Storm drainage piping and

sanitary waste piping are specified In Sections, entitled "Storm Drainage"
and "Exterior Sanitary System". All raw water lines and distribution lines
within the plant and well fences, backwash lines, effluent lines, and

process waste water lines shall be cast Iron pipe as specified In section
entitled "Water Distribution and Raw Water Piping". Fittlngs, valves, and

other appurtenances shall conform toSection entitled "Water Distribution
and Raw Water Pipng". Fittings valves, and otherappurtenances shall

conform to Section entitled ;’Water Distribution and Raw Water PipinG".

15C.5 Flanges shall be provided at valves, equipment, and dis-

connection points on piping 2-1/2 Inches and larger and match the flanges
on valves or equipment. Flanges shall be welding neck type conforming to
MIL-F-18180, or screwed cast Iron type conforming to ANSI BI6.1.
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15C.6 Unions shall be provided a+ valves and equipment to permit easy
dimantline o-7ie and apparatus Ech piping connection to each piece
of equipment shall have a union immediately adjacent. Flanged connections
shall be classed as unions, Unions in screwed piping 2 inches and
smaller shall be malleable iron or steel screwed unions with brass or
conner seats. "Unions in DiDinn 2-I/2 inches and larger shall be flaneed.
Dielectric unions shall he rovided at all connections between ferrous and
nonferrous Piping or metals.

15C.7 Valves shall conform to 53Y, except as speclfied otherwise.
All interior v-a-v-es 2-I/2 inches and lareer shallbe flanged.
All valves shall be instal led with their stems horizontal or above.

15C.7. V.alv’s in water p_i_Ln_.

(a) .G valves shall conform to WW-V-5, Class I.

Class 150.
(b) C_k_.__alv__e shall conform to specification MIL-V-18436,

15C.7.2 Plun valves in catalyst fill and waste piping shall be
lubricated pluEi--bnforminn to MIL-V-12003, cast iron body, 150 psiq
workinn pressure, full port.

15C.7.3 Sluice hates on the reservoir shall be cast iron bronze mounted
type complete with gate, frame, guides, wedges, seat facing, operating
stem. handwheel floor stand, wall thimble, and all other items necessary
for a coplete installation. Reservolr inlet gate shall be deslqned for seating
nressure and reservoir drain gate shall be desiened for unseatinn
rsure. Gate, frame, uides, and wall thimble shall be cast iron.
Stem and anchor bolts shall be cold rolled steel. Seat facing shall be
bronze.

Installation of all _Lpi__nq and appurtenances shall conform

15C.9 Testing and flushing. Before being concealed, all plping shall
e hydrostati7y teted and flushed in accordance with 53Y. All pipe
joints, valves, and fittings shall be examined. Each valve shall be fully
oneted and closed under pressure. All appliances and equipment for testing
shall be furnished by the Contractor at his own expense, and the systems
reested until proved satisfactory.

15C.lO Drawings required of the Contractor. Before commenclng any
work. the Contractor shall submi for approval shop drawings and layouts
o each system included in this section of the specification. Layouts
shall be based on field established conditions; and Interference between
architectural, nchanlcal, electrical, and structural systems that
cannot be resolved in the field shall be clearly defined. Shop drawings
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shall contain complete information in detail to show compliance with the
specification. The following minlmum Information shall be furnished
for each submitted item:

(a) Reference shall be made to the paragraph or subparagraphs
of the speclflcatlon that specified the item,

(b) The intended use shall be specifically stated.

(c) Complete physical data shall be furnished.

(d) Complete certified performance data shall be furnlshed to
show the actual capacity of the equipment as tested.

(e) oncompl_yln9 fegtlres and reason for noncompliance shall
be stated in detail.

(f) Partial submittals or submittals of less than the whole
of any system made up of interdependent components wl.ll not be considered.

15C.II Quality Control. Provisions of Section entitled "Contractor
Quality Control" shall apply.

---o0o---
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SECTION 15D.WELL CONSTRUCTION

15D. General reguirements. The work includes the provision of
nine permanent qravel wall wells and related work. Wells one lhru eiqht shall
have a minimum average capacity each of 260 qallons per minute, and wellen shall have a minimum capacity of 200 qallons er minute.
Each well shall be auaranteed by the Contractor to furnish a continuous
supply of clear potable water, completelv free of sand conformina to the limits
specified hereinafter, of not less than the specified quantities for a
period of one year after acceptance of the completed work. A tesf well
shall be drilled at each location of a new well. Should thedata obtained
from any test well indicate unfavorable conditions, exploration hall b
contlnued at other locations approved bv the Officer in Charee until a
suitable site is located. All materials and workmanship shall conform fo
AWWA AIO0, except as specified or indicated otherwise. .All exploration
shall be at the expense of the Contractor.

15D.2 Applicable publications. The followina publications of
issues listed below, but referred to elsewhere hy basle desiqnaIion !,.,,
form a part of this specification to the extent indicated by the references
thereto (where a number is suffixed to the specification, it denote<
effective amendment to the specification).

(a) Federal and Military Specifications.

SS-C-192g(1) Cement, portland

(b) Non Government Specifications and Sandards.

American Water Works Association (AWWA)

AI00--66
C601-68

Deep wells
Disinfecting water mains

15D. Test Wells.

15D.3.1 The Contractor shall drill a test well at each site before
constructlon of the permanent well isstarted. The test well shall be of
sufficient size to obtain the necessary information required for the
construction of the permanent well, but shall be not less than inches.
The location, size of well, and method of drillina must be apDroved before,
work is started. Test wells thru 8 shall be not less than 300 feet deep
and test well I0 shall be not less than 250 feet deep.

15D.3.2 The Contractor shall keep an accurate loq and record of all
material drilled through and the depths at which chanaes in formation
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15D.3.3 S_a_lespf the type of materlal found In each stratum shall

be taken by the Contractor and preserved in approved containers furnished

by the Contractor. Samples shall be appropriately labeled to show depth

below qround surface and thickness of the stratum from which the samples

were obtained.

15D.3.4 All water bearing strata must be described in detail as to

whether material is Icse or compact, its color, and if gravel, whether

it is water worn or angular. The presence of clay must be noted.

15D.3.5 The Contractor shall collect and-have analysed samples of

water from all water bearing strata encountered so as to accurately show

the auality of water from each stratum. These preliminary tests shall

show inP.P.M, the phenophthaleln alkalinity, total alkalinity, calcium,

magnesium, chorides, carbon dioxide, carbonates, sulfides, bicarbonates,

iron manganese, hardness, tubidity, odor and PH.

15D.3.6 A complete electric loe__indicatlne resistivity and potential

Of all formations shall be furnished.

15D.3.7 Recommendation and Data Submittal. The Contractor shall make

.recommendations for a -annt well nd shall submit all data obtained

at each site. The recommendatlons shall include the appropriate depth,

details of construction, length and location of screens, screen oDenlnqs,

and an estimation of the quantity of water that can be obtained from each

water bearing stratum and from the completed well.

15D.3.8 Permanent well shall not be driven until all data

submitted for test well has been analysed and approved by the Contractor’s
Quality control representative.

15D.3.9 Test wells may be incorporated in the finished construction.

Wells not used in nished constructlon shall be sealed as recommended

In Standards for Dp Wells AWWA A-IO0.

15D.4 Permanent gravel wall wells.

15D.4.1 Pit casing. A hole not less than 24 Inches in diameter sha!l
be drilled to a mlnlmum depth of 50 feet and to addltlonal depth, as.

necessary to terminate in an Impervious stratum. A pit or surface

casing 18 inches in diameter shall be Installed concentrlcallyIn the hole

and extendlne to 6 inches from the bottom. The plt caIng shall be

grouted in b pumplng a count slurry around the casing in such manner as

to completely fill the hole and seal the casing o +/-he wall of the formation

drilled. Before pumplng cement, clear water shall be pued to the bottom
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of the cas.in to clear the hole of slush and cuttings. The cement seal
formed in the bottom of the casing shall be cut through for further
drillin in a manner that will not disturb the seal.

15D.4.2 Drilling. The drilling hole shell be a minimum of 17 inches
in diameter nd shall extend to the bottom of the lowest water beeping
formation as determined from the formation samples and the electric log.
Each waer bearing formation to be developed shall be under-reamed to at
least 22 inches in diameter and hold open for placing of gravel after
screens and inner casine has been set. All drilline shall be accomplished
with Groper drilling clay of the bentonite type having a weight not to
exceed pound per gallon at 15 centipoise viscosity.. The ph value of the
rilline mud shall be maintained at 7.6 or more at all times. The drilllnq
clay shall be of a type readily thinned with commercial mud thinners for
easy-removal from the walls of the wells and introduced gravel. Sufficlent
3creens shall be provided at each formation to be developed to secure
therefrom all available flow. The depth of the well and quantlty of sreen
usd shall be adequate to produce the specified euaranteed capacity,
,.asin, and screens, as specified, shall be Installed concentrically in
the hole and completely enveloped by gravel and permanently sealed at the
low}r end. The eravel shall be pumped into place under pressure, through
: temporary Pipe line, extending to the bottom of the screen. The pipe
line shall be raised as the gravel fills the hole, so that the lower end
f the iDe is always 2 to 6 feet below the gravel level. The gravel shall
eniroly fill the space around the screens and casing, end equipment
ad methods for placinrl the ?ravel shall be approved as adeeuate to accom-
Dlih the result before placement is.begun. When the placement of gravel
is comDleted. ehe drilling clay shll be thinned and the well pumped
free of II sand, mud drillines, and other foreign matter. The gravel
shall etend from the bottom., to a minimum of I0 feet above the top screen.
he reminine annular space around the casing shall be filled with earth
ie 12 inch layers and each layer thoroughly tamped.

15!).5 ]ests. Upon completion of each permanent well, the Contractor
hall provide 3e--mp--orary Dump in each Well for measuring the flow and
drwdown, lhe temporary pump shall have a capacity of not less than 500
allons per minute. After determin|nn the static water level in the well,
the pumine shall beain at a rate of approximately I0 gallons per mlnute
and the drawdown checked at 15 minute intervals until it stabllizes, after
which pumoinn shall be continued atthat rate for 2 hours and the water
lev(l checked at 30 minute intervals. The pumpinn rate shall then be
increased in uniform increments not exceeding 50 gallons per minute and
th(} described procedure reDeated at each increment of increased rate until
th(} :anacity of th well is determined. The capacity of the well shall be
thr flow obtained at a drawdown level I0 feet above the top of the
unpernost screen. After the safe maximum yield of the well has been
determined, continuous 24 hour pumplnn test shall be conducted at that rate
nd the drawdown checked at hourly intervals. The Contractor shall provide
necessary pipe and ditches to take the water away from each well site.
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A complete .written log of the test showing static water level, pumping rate
and drawdown at the specified intervals shall be furnished. At the end of
the 24 hour test, water samples shall be takenand tested by an approved
testing laboratory for complete chemical and bacteriological analysis.
AdditionaI samples shall be furnished in suitable containers.

15D. 6 Materials.

15D.6.1 Casins. The outer pit casing 18 inch nominal diameter shall
be black steel pipe, 0.438 inch wall thickness. All other casings shall be
seamless zinc-coated steel pipe conforming to WW-P-406, shall be not less than I0
inches diameter, not less than 0.365 inch wall thickness. All joints shall be
either threaded or coupled, with heavy recessed type couplings in which the
ends of the pipe shall butt, or they may be field welded.

15D.6.2 Well screen. Shall have an inside diameter of not less than
i0 inches and be of not less than 6 gauge material, and shall be of corrosion
resistant (stainless) teel.type 304 with continuous slot openings
of proper size and design to hold back and support the gravel used in
the gravel envelope around the screens. Joints shall be made with heavy
butt type couplings of the same materials, or by welding. Length shall be
as required to provide the amount of water specified. Water velocity-thru the
slots shall not exceed 0.20 feet per second.

15D.6.3 All gravel used for the gravel envelope around screens shall
be round, hard, water worn, gravel of proper gradation that will allow
free flow of water in the well and positively prevent the infiltration
of sand. It shall be of siliceous material, reasonably smooth and round,
and shall be free of mat or elongated pieces of well as of dirt, vegetable
matter or other foreign material. The gravel shall be thoroughly sterilized
with hypochlorite before being placed.

15D.6.4 Cement grout for sealing the space between the casing and
the drilled hole, shall be composed of portland cement, type i, "conforming
to SS-C-192, and water The mixed grout shall weigh not less than 14 pounds
per gallon.

15D.7 Air lines. Each well shall be provided with an air line. The pipe
shall be 1/2 inch. copper tubing Conforming tQ WW-T-799, Type K with solder
joint wrought copper fittings. Air line shall extend a minimum of iO feet
below the drawdown level.

15D.8 Oisinfecting. The well shall be disinfected by adding
hhlorine or hypochlorine solution in accordance ’with AWWA AIO0 and C 601.
Sufficient chlorine or solution to give the water a chlorine content
of 50 P.P.M. shall be fed into the water continuously during theigravel
placing operation. After disinfection the solution shall be flushed from
the Well with clean water until residual chlorine content is not greater
than 0.2 ppm or not greater than the residual chlorine content of the
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flushing water.

15D.9 Production Guarantee. It is the intent of this section
of the speciTcatlons tcprov6-well field of eight wells servinq the
new treatment plant and two wells servin the existine treatment planT.

Each well serving the new plant is specified to have P cemacitr n# 96 gpm.
it is acknowledged, however, that the capacity of each completed well will
vary, and a well field havine an averaee capacity of 260 cnm per wll
wlll be.acceptable, provided no sinqle well is rated himher than 4 qnm.

Each of the two wells servinq the existlnn plant is specified to hav,, a
capacity of 200 pm. Two wells havinq an averaqe capacitv of 200 nnm
each will be acceptable, provided neither wel is rated hinher han
300 gpm.

I8D.IO Quality Control. Provisions of the section entitled "Cotractor
Quality Control" shall apply.

15D.IO. Tests: All tests to determine conformance with the specified
requirements shall be performed by the Contractor’s quality control
organization.

ISD.IO.2 Materials tests and test reports. The testing requirements
corporated in referenced documents for materials will be waived provided
certified copies of reports of tests from approved laboratories performed
on previously manufactured materials are submitted and approved. Test re[orts
shall be accompanied by notarized certificates from the manufacturer certify-
ing that the previously tested material is of the same type, quality, and
manufacture as that furnished for the proect.

---o0o---
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SECTION 15E. WATER DISTRIBUTION AND RAW WATER PIPING

15E.I General requirements. The work Includes the provision of raw
water lines, water distribution piping and realted work. All piping shall
be lnspected tested and approved before being burie, covered or concealed.
All .materials and workmanship shall be in accordance with 13Y, 42Y, 55Y, NFPA
No. 24, and American Water Works Association, except as specified or
indicated otherwise.

15E.2 plicable publications. The followinn publications of the
issues listed below, but referred to’elsewhere by basic designation only,
form a part of thls specification to the extent Indicated by the references
thereto (where a number is suffixed to the speciflcatlon number, It denotes
the effective amendment to the specification).

(a) Bureau of Yards and Docks/NAVFAC Specifications.

13Yh
42Yc
)5Y

Concrete construction, including Addendum No. I.
Drainage, sanitary electrical and water service appurtenances.
Water Distribution System, piping and appurtenances.

(b) Federal and Military Specifications

OQ-C-40 Calking, lead wool and lead pig.
WW-P-404c(2) Pipe, steel (seamless and welded, black and zinc coated

(galvanized)
WW-P-40c
WW-P-421c
WW-V-51.d

WW--V-a

Pipe, steel, (seamless and welded).
Pipe, cast iron, pressure
Valves, bronze; angle, check and globe (125, 150 and
200 pound; screwed, flanged and solder).

Valves, gate, bronze (12, 150, and 2ug pound, screwed, and
flanged and solder).

Valves, gate, cast iron (125 and 25u pound; screwed and
flanged).

(c) Non Government Specificatlons and Standards.

American Water Works Association (AWWA)

C400-65
C500-61
C502-64
C600-64
C601-68
C603-65

Asbestos cement water plpe.
Gate valves for ordlnary water works servlce.
Fire hydrants for ordinary water works servlce.
Installation of cast Iron water mains
Disinfecting water mains
Installation of asbestos cement water
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National Fire Protection Association (NFPA)

No. 24-1969 Outside protection.

American National Standards Institute (ANSI/USA)

A21.I0-1964 Cast Iron flttlng, 2 inch. through 48 inch, for water and
other liqulds.

A21.II-1964
B16.1-1967
B16.18-1967
B16.22-1963

15E.3

Rubber gaskets joints for cast iron pressure plpe and fittlngs.
Cast Iron plpe flanges and flanged fittlngs.
Cast bronze solder joint pressure fittings.
Wrought copper and bronze solder joint pressure flttlngs.

Water distribution and raw water plpln shall be of the types
and materials for pipe sizes specified herein and shall be of new and unused
materia. The full length of each sectlon of pipe shall rest solldly upon
the pipe bed with recesses excavated to accommodate the bells and joints.
Any pipe that has the grade or joint disturbed after.laylng shall be taken
up and relald. The Interlor of the plpe shall be thoroughly cleaned of all
foreign matter before belng lald In the trench and shall be kept clean
during laying operations by means of plugs or other approved methods.
When work Is not in progress, open ends of pipe and fittings shall be
securely closed so that no trench water or other foreign substance will
enter the pipes of titlngs. All I/i6 and sharper bends, tees, and
dead ends of pipe shall besecurely blocked in the direction of flow
with poured in place concrete bearing solidly against the pipe and affording
a minimum of 5 square feet for 6 inch pipe, 6 square feet for 8 inch
pipe, 9 square feet for I0 bch pipe, 12 square feet for 12 inch pipe,
17 square feet for 14 inch pipe, 20 square feet for 16 inch pipe, and
30 square feet for 24 inch pipe, unless other blocking is indicated.
Water piping 4 inches and larger shall be cast iron piping or asbestos
cement, piping.Dielectric unions shall be provided at all connections
between ferrous and nonferrous piping or metals. All pipe shall be Inspected
in the sling before lowering into the trench. Cast iron pipe shall
be tapped with a light hammer to detect cracks. Defective, damaged or
unsound pipe shall be reJected. The depth of cover shall be not les than
3 feet, except where shown otherwise.

15E.3.1 Cast Iron p.Iplng shall be outside coated, cement lined, cast
Iron plpe conformlng to WW-P=421, Class 150. Fittings shall be outside
co,ted, cement lined, cast iron fittings confroming to ANSI A21.10 with
joints to match the pipe. Adapters shall be provided for connection of
pipe and fittings to flanged accessories. The gaskets shall be furnished
with the piping and shall be as recommended by the piping manufacturer.

(a) Installation shall be in accordance with AWWA specification
C600, except as specified otherwise. Deflections from a straight
line or grade,.as required by vertical or horizontal curves or offsets,
shall not exceed 6/D Inches per Ilneal foot of pipe, where D Is the
nominal diameter of the pipe In Inches, between the center lines extended
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of any 2 connecting pipes. If the alignment requires deflections in
excess of that limitation, the Contractor shall provide special bends
or a sufficient number of shorter lengths of pipe to conform to the lim-
itatlon specified. Except where necessary in makinq connections with
other lines, pipe shall be laid with the bells racine in the direction of
theJlaying. Except at enclosures no less than two lengths of pipe shall
be In position ahead of each joint, with packinq installed and earth
fill tamped alongside the pipe, before the joint is poured. Where cutting
of pipe is necessary, tt shall be done with approved mechanical cutters
In a manner that will not damage the pipe. Where coatinqs are damaged,
they shall be touched up with material similar to that used for the
original coating. All bolts, nuts and exposed threads shall be coated
with asphalt varnish after installation.

(b) Joints.

(I) Leaded joints. Before ,jolntlng, all lumps, blisters,
and excess coatlng materl’al shall be removed from the bell and spinot
ends of the pipe. All oli or grease shall be removed. The outside of the
splgot and Inside of the bell shall be wire brushed and wiped clean
and dry. Spigots shall be adjusted in the bells so as to qive uniform space
all around, and If any plpe does not allow sufficient space for
proper calking, it shall be replaced with one of proper dimensions.
AdJacent lengths of pipe shall be adjusted with reference to each;
blocking or wedging between bell and spoeot will not be permitted. Molded
or tubular rubber, asbestos, or especially prepared paper rings treated
to prevent deterlor/tion or slJpport of bacteria shall be used as gaskets.
The gaskets Shall be driven or calked tightly into the annualar spaces
between the pipes and shall be of proper size to seal the joint tiqhtly
and leave sufficient space for lead as specified. Where rubber rinqs are
used as gaskets, abraded or twisted hemp or jute rinq shall be calked
into thejoint after the rubber ring is placed to prevent contact of the
molten lead with the rubber. Gaskets shall not project Into the bore of
the finished Joint. When the Joints are approved for pouring, the joints
shall be cleaned and ten,lining space filled at one pouring with lead which
shall be alked In a rnner that will assure tight joints without overstraining
the bells. The depth of lead shal be not less than I-3/4 inches measured
from tllface of the bell. After calking, the lead shall be practically flush
with thence of the bells, The lead shall conform to QQ-C-40.

(2) Push on oints. The use of push on rubber gasket
Joints designed to IockgaskeE against displacement without callng
will not1 be permitted on piplng buried In the ground under the building
Push on rubber gasket Jtflrfs for pipe and fittlngs shall conform to ANSIA.21,11,
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(3) Mechanlcal joints. The jointing shall be in accor-
dance with the recommendations of the manufacturer of the joint except
as speclfied otherwise. Mechanical joints for pipe and flttlngs shall
conform to ANSI A21.11.

(4) rla.nged joints shall be In accordance with the
recommendations of the plpe manufacturer. Drilling, bolts, and gaskets
shall be standard for the flange; flanges shall conform to ANSI BI6.1
Class 125.

15E.3.2 Asbestos ement pieing and couplings shall conform to AWWA
C400, Class 150, Fittlngs shall be outside coated, cement lined, cast
Iron fittings confroming to ANSI A21.10. Adapters shall be provided as
recommended by the pipe manufacturer for connection of asbestos
cement pipe to flanged accessories.

(a) Installation shall be in accordance with AWWA C603.
Bedding shall be In accordance with 42Y. Asbestos cement pipe, coupllngs
and fittinps shall be handled and installed in accordance with the
recommendations of the pipe manufacturer.

(b) Joints. Asbestos cement pipe shall be joined in accordance
with the recommendations of the manufacturer. Connections between asbestos
’cement pipe and cast iron .fittings shall be leaded joints or mechanical
joints a pecified for cast iron pipe.

15E.4 Valves.

15E.4.1 Valves larger than 3 inches. Gate valves shall be of the
double disc type with non ’rising stem conforming to AWWA C500. Stems shall
have nuts similar to those on valves of the existing system. Gate valves
shall be of one make and shall open by a counterclockwise rotation of
the valve stem. Check valves shall be the swing check type, designed
for 150 pslg working pressure wlth a suitable openlnq for cleaning
without dlsconnectlng from the pipe; the valves shall have bronze or cast
iron body, with brass or bronze trim includlng pin, seat ring and disc
face. Valves larger than 14 inches shall be provided with gearlng and by-
pass valves.

15E.4.2 Valves 3 inches and smaller. Gate valves 2 inches and
smaller shall conform to WW-V-54, Class B. Gate.valve 2-1/2 inches
and 3 inches shall conform to WW-V-58, Class I, with non rising stem. Angle
check and globe valves shall conform to WW-V-51, Class B, check valves
shall be Type IV.

15E.4.3 Air release.valves shall be designed to release large quantities
of air during start up or pipe filling period, and exhaust small
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quantities of. air durinq operation. Valves shall.be float operated and
shall have a large orifice with a minimum venting capacity of 840 CFM
of free air at 5 psig for start up, and a small orlflce with a mlnlmum
venting capacity of 22 cfm of free air at 300 pslg for.normal operatlon.
Valves shall have cast iron bodies and covers, stainless steal {loats,
bronze, trim, and Buna-N-seats. Bodies shall be rated at 300 pslg maxlmum
working pressure.

15E.5 Roadway boxes. Each valve on underground plplng shall be
provided with an adjustable cast iron roadway box of a size suitable for
the valve on which it is used. The head shall be round and shall have the
word ’;water" cast upon it. The least diameter of the shafts of the boxes
shall be 5.25 inches. Boxes shall be glven a heavy coat of bitumlnous
paint.

15E.6 _Hydrants shall conform to AWWA C 502 and NFPA. Hydrants
shall be post type. They shall be 6 inches in diameter with 5 inch
clear opening through the valves and shall be provided with a 4.5
inch pumper connection and two 2.5 inch hose connections. Hydrants shall
be the frost proof and nonflooding type which will not flood In the
hydrant when the valve is closed, and can be repaired without digglng. A
safety flange shall be provided for post type hydrants so that the barrel
will not break If struck bv a vehicle or other object. The hydrants
shall be desinged for 150 psig working pressure and 300 pslg
hydrostatic test pressure, and shall open counterclockwise, All working
parts shall be bronze. Hose and pumper connection threads and operatlnq
nut shall be National Standard, and shall conform to those exlstlng on.the
station. Each hydrant shall be preceded in the line by a 6 inch gate valve.

.15E.7 Setting hydrants, valves and valve boxes. Valves, hydrants,
and valve boxes shall be set plumb, and centered, with valve boxes placed
directly over the valves. Valve boxes shall, if posslble, be lated
outside the area of the roads and streets. Earth fill shall be carefully
tamped around the valve box to a distance of 4 feet on all sides of the
box, or to the undisturbed trench face if less than 4 feet. Valves and
hydrants shall have the interiors cleaned of all foreign matter before
installation. Stuffing boxes shall be tightened and the hydrant or valve
shall be Inspected in opened and closed posltlons to see that allparts
are in working condition. Post type hydrants shall be set with the invert
of the pumper connection 18 inches above the grade. The connecting
pipe will have the same depth cover as the dlstrlbutlng mains. The hydrant
shall be set upon a slab of stone or concrete not less than 4 inches thick
and 15 inches square. The back of the hydrant, opposite the plpe connectlon,
shall be firmly blocked against the vertical face of the trench with
poured in place concrete to prevent the hydrant from blowing off the line.
If the character of the soil is such that the hydrant cannot be securely
blocked bridle rods and rod collars shall be used. Bridle
rods and rod collars shall be not less than 8/4 inch
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stock and shall be protected by a coat of bituminous paint. Not less
than 7 cubic feet of broken stone shall be placed around the base of the
hydrant to insure drainage. The backfill around hydrants shall be
thoroughly compacted to the grade line.

15E.9 Testlng and flushing:_ Before belnq covered, the completed
piping shall be hydrostatically tested at 200 pslg for 2 hours, and
flushed in accordance with NFPA 24. All pipe, joints, valves and fittings
in the test sectlon shall be examined. All equlpment shall be tested in
operation to demonstrate compllance wlth specification requirements. Each
hydrant and all control valves shall be fully opened and closed under
water pressure. All appliances and equipment for testing shall be furnished
by the Contractor at his own expense, and the sytems retested until

proven satisfactory. The Contractor shall submit to the Contractor’s.
Quality ontrol representative aeerificate similar to hat. spgified in

NFPA24 With a request for a formal inspection aleast two working days
prior to the date the inspection is to take place. At. this Inspection any
or all of the required tests shall be-repeated as directed.

15E.lO Disinfection. New water piping and exlstlng water plplng
affected by the Contractor’s operations including all valves, hydrants,
fixtures, fittings, and other devices connected thereto, shall be
dlslnfected with a solution contalnlng not less than 50 parts per.mllllon
of available chlorlne. The chlorinating materlal shell be llquld chlorine
gas water mixture, calcium hypochlorlte,sodlum hypochlorlte, or chlorinated
lime and water mixture conforming to AWWA C601 and shall Introduced Into
the system i.n an approved manner. The disinfecting solution shall be
allowed to remain in the system for a minimum period of 24 hours

or until the system is pronounced safe. During the disinfecting
period all valves and outlets shall be opened an closed several tlmes.
Where practicable, the new system shall be isolated from the existing
by closing th enearest existing gate valve before the connection is made.

All new piping and accessories shall be disinfected before connection to
the existing system. Existing piping shall not be cut until new piping
is ready for connection. The affected existing water piping.may be
considered to be only that adjacent to the connection, provided extreme
cleanliness and care are used and provided samples taken from the existing
system, upon completion of the work, showthewater to be safe for human
consumption. In addition to the disinfection specified hereinbefore, the
pipe and fittings used In the connection and the interior of piping
adjacent to the connection shall be thoroughly cleaned and sprayed or washed
in a mixture containing not less than 200 parts per million of available
chlorine. After disinfection the solution shall be flushed from the system
with clean water until residual chlorine content is not greater than 0.2
parts per million or not greater than the residual chlorine content of the

flushing water. Should the samples show contamination, the entire system
and that partof theexisting system showing any contamination shall be
disinfected as specified for new piping. After the system. Sas been flushed,"
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additional samples will be taken and tests made; if the water is found
unsafe for human consumption, the dlsinfection procedure speclfied
hereinbefore shall’be repeated,

15E.II Identification .rags nd plates. All meters and valves shall be
provided with tags numbered and stamped for their usaqe. Plates and tams
shall be of brass or suitable nonferrous material and shall be securely
mounted or attached,

15E.12 Connections to existing water supply systems. Tapping or
drilling machlne valve and sleeves shall be used for connections to be
made under pressure. The sleeves shall be bolted around the mains and
calked; the valve bolted to the branch. The valve shall conform to
the latest speclflcatlon for valves of the American Water Works
Association. The valve shall be opened, the drillinq machine attached;
the tap made, the valve closed and the drilllng machine removed all without
Interruption of service.

15E.13 PIplnl under railroads shall be provided in accordance
with the American Railway Engineering Association "Manual of Recommended
Praetice" Chapter I Part 5 for non-flammable substances. Piping
shall be encased in steel pipe o Size length and thickness indicated.
Piping under existing railroads shall be bored or jacked in..place. Piping
under new railroads may be installed by open cut if the pipe is installed
prior to construction of the railroad.

15E.14 quality Control. Provisions of the section entitled "Contractor.
Quality Control" shall apply.

15E.14.1 Tests: All tests to determine conformance with the specified
requirements shall be performed by the Contractor’s quality control organi-
zation.

18E.14.2 Materials tests and test reports. The testing requirements in-

corporated in referenced documents for materials will be waived, provided
certified copies of reports of tests from approved laboratories performed
on previously manufactured materials are submitted and approved. Test reports
shall be accompanied by notarized certificates from the manufacturer certify-
ing that the previously tested material is of the same type, quality, and
manufacture as that furnished for the project.

---o0o---
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SECTION 15F EXTERIOR SANITARY SEWERS

15F. General requirements. The work Includes the provlson of
exterior sanitary sewer piping and related work. The system shall be
complete and Peady for operation. All plping shall be Inspected, tested
and approved before being buried, covered or concealed. All materials
and workmanship shall be In accordance with speclficatlon 13Y, 42Y, and
56Y, except as specified or indicated otherwise. All pipe shall be
inspected in the sllnn and approved before lowering Into the trench.
Defective, damaged or unsound pipe shall be rejected. Except where necessary
in making connections with other piping, the pipe shall be laid wlth the
bells facinq in the direction of the laying. Where cutting of the pipe
is necessary, it shall be done with approved mechanical cutters In a
manner that will not damage the pipe. The full length of each sectlon of
pipe shall rest solidly upon the pipe bed with recesses excavated to
accommodate the bells and joints. Any pipe that has the grade or jolnt
disturbed after laying shall be taken up and relald. The Interior of the
pipe shall be thoroughly cleaned of all foreign matter before bIng laid
in the trench and shall be kept clean during laying operations by means
of plugs or other approved methods. When work is not In progress, open
ends of pipe and fittings shall be securely closed so that no trench
water or other foreign substance will enter the ples of flttlngs.

15F.2 Applicable publications. The following publications of the
issues listed below, but referred to elsewhere by basic designatlon only,
form a part of thls specification to the extent Indicated by the
references thereto (where a number 1 suffixed to the speclficatlon number,
it denotes the effective amendment to the specificatlon):

(a) Bureau of Yards and DocE$/NAVFAC Specifications.

13Yh
42Yc
56

Concrete constructlon, Including addendum No. I.
Drainage, sanitary, electrical and water service appurtenances.
Exterior Sanitary Sewer and drainage system piping.

(b) Federal and Military Speclflcg.tlops.

qq-c-40 Calking; lead wool and lead pig.

WW-P-4OId Pipe and pipe fittlngs; cast iron. Soil.

(c) Non Government Specifications and Standards.

American Society for Testing. and Materials (ASTM)

C564-68T Rubber gasket for cast Iron soil plpe and fittings.
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Cast Iron Soil pipe Institute (CISPI)

No. 301-69 Hubless cast iron sanitary system.

15F.3 Exterior sanitary pipipg.

15F.3.1 Sanitary sewer piping from the building to the sewage pumping
station shall be coated service weight cast iron bell and spigot pipe
and fittings conforming to WW-P-401, Class SV.

15F.3..2 Hubless cast iron piping. In lieu of service weight cast iron
bell and spigot pipe specified hereinbefore the Contractor may use
hubless cast iron piping and fittings for pipe sizes 1-1/2 inches
thru 6 inches. The hubless joint shall be of the coupling type and shall
consist of two pipe or fitting spigot ends, a sealing sleeve, and a
shield and clamp assembly. The sealing sleeve shall consist of a double
seal compression type molded neoprene gasket. The shield and clamp
assembly shall consist of a stainless steel corrugated shield, two
stainless, steel bands, and two stainless tightening devices. Each
tightening device housing shall interlock with a band at the unslotted
end. The bands shall be fused to the shield by spot welding, riveting or such
other method that will insure that the bands will not become separated
from the shield. The sealing sleeve and the shield and clamp assembly
shall be of the same 19ngth. The hubless cast iron sanitary system including
installation shall conform to Cast Iron Soil Pipe Institute Standard No. 301.

15F.3.3 Sanitary force main piping shall be provided as specified
for water distribution piping in the section entitled "Water Distribution
and Raw Water Piping".

15F.4 Pipe .joints.

15P.4.1 Leaded ,ioints in cast iron pipe. Before jointing, all lumps,
blisters, and excess coating material shall be removed from the bell and
spigot ends of the pipe. All oil or grease shall be removed. The outside
of the spigot and inside of the bell shall be wire brushed and wiped Clean
and dry. Spigots shall be adjusted in the bells so as to give uniform
space all around; if any pipe does not allow sufficient space for proper
calking, it shall be replaced with one of proper dimensions. Adjacent
lengths of pipe shall be adjusted with reference to each; blocking or
wedging between hub and spigot will not be permitted. Molded or tubular
rubber, asbestos, or especially prepared paper rings treated to prevent
deterioration or support of bacteria shall be used as gaskets, except askets
in sanitary piping may be braided or twisted hemp or oakum gaskets of the
best commercial grade. The gaskets shall be driven or calked tightly
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Into the annual spaces between the pipe and shall be of proper size
to seal the joint tlqhtly and leave sufficient space for lead as
specified. Where rubber rings are used as gaskets, a braided or twisted
hemp or jute ring shall be calked Into the joint after the rubber
ring Is palced to prevent contact of the molten lead with the rubber.
Gaskets shall not project Into the bore of the finished .ioints. When
the jolnts are approved for pouring, the joints shall be cleaned and the
remalnlng space filled at one pouring with lead which shall be
calked In a manner that will assure tight joints without overstraininq the
bells. The depth of lead shall be not less than I-3/4 inches measured from
the face of the bell. After calklng, the lead shall be practically flush
with the face of the bells. The lead shall conform to QQ-C-40.

15F.4.2 Push on joints. The use of push on rubber gasket joints desinned
to Iockthegasket against dlsplcement without calkinq will be permitted
on piplng hurled In the ground not under the building. Push on ,joints
for cast Iron pipe and fittings shall conform to ASTM specification
C564. The piping shall be as specified hereinbefore, except for
dimensional modlficatlons to the bell and the spigot end to suit the
gasket. The gasket shall be furnlshed with the pipe and shall be the same
class as thepipe in which it is Installed.

15F.5 Trenchlng and backflllln@ shall be provided In accordance
wlth 42Y and as speclfled In sectlon entitled "Earthwork"

15F.b Batterboards shall be provided spaced not more than 25 feet apar
along trenches for checklnge Installation of plping to insure pro0er
slope and elevation.

15F.7 Cleanouts. Shall be constructed of cast iron soil pipe
and fittings. Fittings shall conform to WW-P-401. Cleanouts plus shall
be heavy brass, bronze or thermo plastic with recessed removal plug.

15F. Sewage pumping ,units shall be provided and shall conform
to MIL-P-21251 and shall be capable of passlng Z-I/z inches sphere
size without cldgging.

15F.g nnectlons to existing sanitary- systems. The Contractor
shall furnlsh all nterlal and labor Pequlred to make connections into
the exlstlng sanltary systems; and shall perform all necessary excavating,
backfllllng end other labor as Pequlred. The Officer In Charge shell be
notlfled In wrltlng at least five days prior to the date of the connections
ere requlred. Approval by the Officer In Charge shall be received before
any service Is Interrupted.
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15F.IO quality Control. Provisions of section entitled "Contractor
Quality Control" shall apply.

ISF.IO.I Quality assurance provisions shall be in accordance with
56Y; leakage test is not required.

15F.I0.2 Materials tests and test reports. The testing requirements in-

corporated in referenced documents for materials will be waived, provided
certified copies of reports of tests from approved laboratories performed
on previously manufactured materials are submitted and approved. Test reports
shall be accompanied by notarized certificates from the manufacturer certify-
ing that the previously tested material is of the same type, quality, and
manufacture as that furnished .for the project.

---o0o---
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SECflC 15G. GASOLINE hGINE DRIVEN ELECTRIC GENERATORS

15G. 1 General requirements. The work includes the provision of
gasoline-engine-driven electric generator sets; and the provision of fuel
systems, and related work required to provide each engine driven electric
generator set ccplete and in operation. Each system shall be cmplete and
in cperation. All piping shall be inspected, tested and approved before
being buried, covered or cnoealed. All materials and workmanship shall be
in accordance with 9Y, 53Y, and NFPA 30, 37, and 70, except as specified
or dicated otherwise.

15G. 2 Applicable publications. The folling publications of the
issues listed belch, but referred to elsewhere by basic designation only,
form a part of this specification to the extent indicated by the references
thereto (where a number is suffixed to the spe.’fications ntber, it denotes

the effecti amendment to the specifications)

(a) Bureau of Yards and Docks / NAVFAC Specifications.

9Yi Electrical apparatus, distributing systems, and
wiring; including erratu No. I

34Yd Coal tar coatings for steel surfaces, including
Addendun NO. 1

53Y

-i-523c d

Piping for power plants, .beating plants, and systems.

Federal and Mili.taxy Specificatis.
Insulation block, pipie covering, and cement, thezmal,
calci silicate (for temperatures up to 1200
degrees Fahrenheit)

SS-C-466e (i) Cloth, thread and tape-asbestos.

W-H-171c (I)

WW-P-404c (2)

-P-406c

Hangers and supports, pipe.

.Pipe, steel (seamless and welded, black and zinc-
oated (galvanized)

Pipe, steel, seamless and welded.

WW-P-521f

%-q799c

.LLL-T-462B

Pipe fittings, flanged fittings and flanges.

Tubing, copper, seamless..

Tanks, liquid storage, metal, fuel-oil, horizontal.
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MIL-F-18032B Fittings, pipe, butt welding, ferrous mtal.

MIL-V-18436B

WW-V-54c Valve, gate, bronze (125, 150 and 200 potmds screwed,
flanged, soldered-end for land use).

MIL-G-19826C Generator sets, diesel engine, alternating currnt,
for public works cnstructicn, 10KN thruugh 200 KW.

(c) Non-Govenmnt Speci.’fications and Standards.

Institute of Electrical and Electronics En@inee_rs (IEEE)

No. 126-1959 Speed governing of internal ccmbustion engine-,
generator units.

American National Standards Institute (ANSI)

B16.1-1967 Cast iron pipe flanges and flanged fittings, Class 125.

National Fire Protection Association (NFPA)

No. 30-1969
No. 37-1967
No. 70-1968
NO. 90A-1969

National Electrical Code
Air Conditioning and Ventilating Systems

American Society for ’l.stin@ and Materials (ASIa4)

A525-67T General requirements for delivery of zinc-coated
(galvanized) ircn or steel sheets, coils, and cut
lengths coated by the hot’dip method.

15G. 3 Gasoline .nerator set. The gasoline engine driven electric
generating sets shall conform to specification MIL-C-19826, type I,
except as specified or indicated otherwise. Auxiliary equinent for the
sets shall include electric cranking systems, storag batteries, battery
chargers, tactmmeters, pyrreters, itage regulators, field discharge
resistors, rotating exciters, manual pltage controls, autcmatic and
manual power transfer switches and accessories. Vibration isolation
devices standard with the manufacturer shall be provided that will
effectively elimiDate excessive ’vibration. Radiator fans shall be the
outward blw (forced) type. Starting of the gasoline engine driven
generator sets shall be by push button from a battery power source.
A suitable arrangement of electrical contacts shall be provided so that
ceration of the engine shut-down u3ntrol will autcmatically trip the
generator circuit breaker. Lifting attachments and tie-duwn devices shall be
provided. Radio interference suppression shall be provided. The gasolin
engine driven gemrator sets shall be the standard products of a manu-
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(e} Phase switch for aeter
(f) Volt eter

 ter
(h) Frequency meter
(i) Battery circuit ammeter
(j) Engine starter switch
) Vernier throttle control

15G. 3.6 .gine crankin@ battery shall be as specified in MIL-G-
]9826, except as odified herein’. The batteries shall be of sufficient
capacity to provide 10 successive starting attempts of 30 seccmds each
within a 2. minute rest between each discharge, at a temperature of 32
degrees.Fahrenheit, but not less than 150 ampere hours at the 8 hour
rate.

15G. 3.7 Spare parts and special tools. Spare parts regularly
furnished and a cmplete set of special tools necessary, to service the
engines and generators shall be furnished. A suitable tool chest shall
be provided for the tools and lockers shall be provided for spare parts.
The follcmring spare parts shall be furnished for each generator set.

1
1
1
2
1
2
1
1
1
1

Exhaust valve inner spring
Ehaust valve outer spring
Ehaust valve retainer

Exhaust valve retainer wedges
Exhaust valve
Cylinder head gasket groups
Ccplete set f gaskets
Complete set of connecting rod bearings
(kplete set of pistnn rings
CEmlplete set of brushes for generator

15G.3.8 Paintin@. The gasoline engine generating sets including
accessories which form integral parts thereof, oil and fuel filters or
strainers, air intake filters, housings, and exhaust silencers shall be
painted at the factory in accordance with MIL-G-19826.

15G.4 Gasoline s.torae tanks Shall conform to 5tIL-T_462 and shall
have the capacities as indicated. The tanks shall be of welded steel
constructic and shall be installed in accordance with NFPA 30, and shall
be approved and labeled by the Underwriters’ Laboratories, Inc. The
tanks shall be provided with reinforced threaded openings or flanges for
all pipe crnnectics. Provide a structural steel tank stand for each tank.

15G.5 Gasoline pipe and fittings. Piping shall be standard weight
blak steel pipe mfozming to WW-P-404 or WW-P-406 with standard weight
malleable iron fittings cDnform/ng to WW-P-521. Vent piping shall be
provided with%atherprcof vent caps. Flexible connections shall be

povic]sd for fuel lines at the engine. Connections shall be corrugated
seamless brcze wire braid. Check valves shall crnfozm to the MIL-V-18436
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facturer regularly engaged in tb production of such equipment. Items
performing the same functicn shall be products of the s manufacturer.

15G. 3.1 Ratings. The electric generating units shall be rated
for emsrgency duty, three phase, four wire, alternating current service
at 0.8 power factor lagging, and 60 cycles per second. Voltage and
capacity of the unit shall be as indicated.

15G. 3.2 Speed Governing Systems. The speed governing systems
shall conform o IEEE 126, Sections 1-IV,as specified and as modified
herein. The governing systems shall be capable of controlling with
stability the rotative speed of the diesel generator sets at all
puwr outputs betn zero and 110 percent of rated outputs when operating
independently. The governors shall be of the hydraulic, mechanical, or elec-
tric type. The governors shall be isochrcnous. The governor daracteristics
shall be for general utility service. The governors shall be equipped for
electric load sensing.

15G. 3.3 Generators. Insulation shall be Class B. Voltage rgulators
shall be provided and designed for individual crosscurrent ccmpensaticn;
and shall maintain generator voltage within plus or minus 2 percent. Field
discharge resistors rotating exciters, and manual voltage controls
shall be provided.

15G. 3.4 Electric starting equipment and engxne controls. The
starting equipment for the gasoline engine driven generator’-sets shall
include storage batteries, battery operated electric starting motors,
battery charging generators, full wave dry disc type trickle chargers,
manual starting switches, and all other appurtenances and mechanisms
necessary for start-stop operation of the electric generating units
from the battery p(er sources, and other auxiliary control equipment
necessary for the manual transfer as noted of power from the normal
line puwr source to the emergency gasoline electric power source.
hen the normal puwer source fails, the generating units where
noted, shall be capable of assuming full load axmtically within 8
seccnds. In event the generator unit fails to start after approximately
20 seconds, the starting circuit shall be opened autcmatically by a

15G. 3.5 Engine and generator control panels. The instruments panels
shall be as specified in MIL-G-19826 except as modified herein. Air
pressure gage is not required. The folling additicmal insets
will be provided and mounted on the control panels.

(a) Autcmatic voltage regulatDr
(b) Voltage rt/lator switch
(c) Field switch
(d) Manual field rheostat control
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’l%fpe I. Gate valves shall o0nform to WW-V-54.

ISG.6 Engine exhaust piping and fittings. Exhaust piping shall be
black steel pipe conforming to WW-P-406. Cast iron, long radius,
flanged fittings conforming to ANSI shall be provided for final onnections
to t/e diesel engines and exhaust mufflers. Changes in direction shall

made with long radius welding fittings of the sane material and weight
as the piping in which they are installed and shall nform to MIL-F-
1032. Welding ii be inacordance with 53Y, including qualification
ot welders. Caskets for flanged 0nnections shall be 1/16 inch thick
asbestos packing.

15G. 7 Insulation. Exhaust piping shall be insulated inside the
buildings with 2 inch thickness of calcitn silicate insulation conforming
to HH-I-523. Insulation shall be protected by a 0.016 inc thick alumi-
num .jacket with a factory applied moisture barrier and secured by alumi-
nun straps or screws spaced 8 inches on centers.

15G. 8 P.ie. hangers and supports shall be provided and shall conform
to WW-H-171. E)daust piping shall have adjustable pipe. hangers, Type 1
or I.. 6, with insulation protector, Type 41, with adjustable pipe hangers.
Sup[rt rods may be steel. Isolation supports shall be provided for all
piping connections to the gasoline generator sets. The finish of pipe
hgers and supports shall be zinc or cadmin plated.

15G.9 Pipe sleeves. Standard weight zinc coated steel pipe sleeves
shall be provided at all penetrations of walls, and floors, and shall
t;2 in accordance with 53Y. A minimua of i inch clearance shall be pro-
vided between the piping and any woodwork or other cnbustible materials.

15G.10 Vibration isolators. Flexible bronze .piping connectors with
single braid shall be provided for all piping connections to the
diesel generator sets.

15G. II Radiator air discharge louvers shall be of the autcmatic
{Ir{,vit, type constructed of zinc coated steel; frames shall be not less
th :qo. 16 U. S. Gage and blades shall be not less than No. 20 U.S.,
age.

15G.12 Electrical wDrkis specified in the division entitled "Elec-
trcal."

15G. 13 Ductwork shall be provided in a neat workmanlike manner;
ducts shall be constructed of zinc coated sheet steel conforming to
5!.! A525, coating class 1.25 ounces per square foot, and the cnstruction
and installation shall nform to NFPA 90A. The ducts shall be properly
braed and reinforced. All slip joints shall be made in the direction of
flow unless otherwise indicated. All ducts, unless oise approved,

05--093969
onl



shall be true to the dimensions indicated and shall be straight and
smooth on the inside with neatly finished air tight joints. The
ducts shall be securely anchored into the building construction in an
approved manner and shall be completely free from vibration under all
cDnditicms of operation. Duct supports shall be not less than 1/8 inch
by 1 inch zinc coated flat bar.

15G.14 Asbestos cloth unnectors for air ducts shall be provided
at duct connections to the radiator of the engine. All cloth ccmne
shall be supported at each end by.metal angle fram bands, securely bolted
in place as to be air tight. Asbestos cloth shall o0nfonn to SS-C-466,
Fozm 1, Grade AAA, Style 1.

15G. 15 Identification tas and. plates. All equi[ent, gages,,
thters, ad controllers’ shall be’ provided with tags nunbered and
stamped for their usage. Plates and tags shall be of brass or suitable
nonferrous material and shall be securely munted or attaded.

15G.16 Quality assurance provisions shall be provided in accordance
with MIL-G-19826 and as specified herein. The gasoline fel storage
tanks and piping system shall be tested hydrostatically or pneumatically
at 1-1/2 times the working pressuresbut in r istance less than 50 psig
for the piping and i0 psig for the tanks and shall sho no leakage or
reduction in gage pressure after 4 .hours. The gasoline engines, electric
generators and auxiliaries shall be operated for a period of 8 hours under
normal operating ocnditicns. During the test all control equipment shall
be adjusted and coordinated for satisfactory operation as in service.
It shall be demonstrated satisfactorily that upon a simulated shut-off
of the normal poer source current, the autnmatic gasoline engine generator
sets will start atically within the maximun time specified and will
deliver the emergency power current specified %mtil resuotion of the normal
source current. The demonstration shall be repeated until the Officer in

Charge is satisfied that the electric generator sets operate satisfact-
orily in ery respect.

15G.17 Erection sue.r,ision. The Contractor shall furnish the

services of a qualified erection engineer regularly employed by the
gasoline-generator set manufacturer to supervise the installation and
field testing of the gasoline enerator sets.

15G.18 DraWings required of the Contractor. Before cmmnclng
any. work, the Ccmtractor shall sunit for approval layouts of all

systms included in this section of the specifications. Layouts shall
be based on field established crditicr and interference between ardlitect-
ural, mechanical, electrical, and stzuctural systems that camot be

resolved in the field shall be clearly defined: Shp sudtted
for approval as required by the secT/ore of this specificaticm, entitled
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"General Paragraphs" shall contain ccpleteinformation in cietail to
shcw ccmpliance with the specification. Rhe folloing minimun
information shall be furnished for each submitted item:

(a) Reference shall be made to the paragraph or s@)paragraph
or the specification that specified the item.

(b) Thentended use shall be specifically stated.

(c) Ccmplete physical data shall be furnished.

(d) _Completed certified performance data shall be furnished
to shc the actual capacity of th equipment as tested.

(e) Nonouplyin@ features and reason for noncompliance shall
be stated in detail.

(f) Partial submittals, or submittals of less than tJe whole
of any system made up of interdependent xrxg.nent will not be
considered.

15G.19 .quality Control. [’rov is ions of the sect. i.ot ettit.i.ed
Quality Control" shall apply.

15G.19.1 Tests: All tests to determine conI’ormance with the speci’ied
requirements shall be performed by the Contracto,’t. it,alily
zat ion.

18G.19.2 Materials tests and test reports. 1’he i:esti[,g requirements
corporated in referenced documents for materials w.L.|. |e waived
certified copies of reports of tests from approved ].aloratoris

on previously manufactured materials are submitted and alproved. Test
shall be accompanied by notarized certificates from the ma,ui|’ac%u’" ’,’I

ing that the previously lested material is of: ihe same tyl,e lualii.y
manufacture as that furnished fdr the pro.ject.

---o0o---
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DIVISION 16 ELECTRICAL

:.ection 16. Interior Electrical
16B Exterior Electrical

SECTION 16A INTERIOR ELECTRICAL

16A. General [equirements. The work includes the provision of
new inter.ior electrical systems. The systems shall be complete and ready
for operation. All conduit shall be run concealed, except where indicated
otherwise. All conduit shall be inspected and approved before being
buried, covered or concealed. All materials and workmanship shall be In
accordance with 9Y and NFPA 70, except as specified or indicated otherwise.
Material arriving on job site shall be stored in such a manner as to keep
material free of rust and dirt and so as to keep material properly
aligned and true to shape. Rusty, dirty, or misaligned material shall
be rejected. All electrical materials shall be new and as approved by
the Underwriters’ Laboratories, Inc., unless specified otherwise.
Defective materials damaged during installation or test shall be replaced
or repaired in a manner meeting with the approval of the Officer in
Charge. The contract drawings indicate the extent and general arrangement
of equipment, fixtures, and conduit and wiring systems. If any departures
are deemed necessary by the Contractor, details of such departures and the
reasons therefor shall be submitted as soon as practicable and within 30
days after award of the contract to the Officer in Charge for approval.
No such departure shall be made without prior written approval of the
Officerin Charge. The Contractor shall be responsible for providing
properly sized circuit breakers to serve equipment and motors furnished
which differ from that specified. This shall be further understood to
include branch circuit wiring, conduit, disconnect switches, etc., in
accordance with the appropriate codes and specifications.

16A. I.I Equipment shall be in accordance with standards of the
National Electrical Manufacturers Association (NEMA).

16A. I.2 Standard products. Unless otherwise indicated in writing
by the Officer in Charge, the materials to be provided under this specifi-
cation shall be standard products of manufacturers regularly engaged in
the production of such equipment and shall be the manufacturer’s latest
design. All items of the same type or ratings shall be identical.

6A.2 Applicable publication. The following publications of
the issues listed below, but referred to elsewhere by basic designation
only, form a part of this specification to the extent indicated by the
references thereto (where a number is suffixed to the specification
number, it denotes the effective amendment to the specification):
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(a) Naval Facilities Enineerin ComBand Specifications,

9YI Electrical apparatus, distributing systems, and wiring,
with erratum No, I,

(b) Federal and Military. eclfications.

J-C-30(I)
W-B-30(2)
W-C-375a 3 )

W-C-583b

W-C-586a( )

W-F-406b

W-F-408b

W-F-791d(I)
W-J-800c(I)

W-P-II5a(2)
W-S-865c(I)
CC-M-66c
CC--M-641d
WW-C-540c(I)
WW-C-563

WW-C-566b
WW-C-581d(3)

Cable and wire, electrical (power, fixed installations).
Ballast, fluorescent lamps.
Circuit breaker, molded case; branch circuit and service.
Conduit boxes and outlet fittings, floor (for rigid metal

conduit).
Conduit outlets and entrance caps, electrical, cast metal

for shore use.
Fittings for cable, power, electrical and conduit, etal,

flexibleo
Fittings for conduit, metal, rigid (rigid steel and
electrical metalllc tubing).

Fuse, cartridge and fuse, plug.
Junction box; extension, Junction box; cover, junction

box (steel) cadmium or zinc-coated).
Panel, power distribution.
Switch, box (enclosed), surface-mounted.
Motors, fractional horsepower (alternating-current).
Motors, alternating-current (Integral horsepower).
Conduit, metal, rigid (electrical, aluminum).
Conduit, metal, rigid; and bend and elbow, electrical

conduit; thin wall (EMT).
Conduit, metal flexible.
Conduit, metal, rigid; and coupling, elbow, and nipplep
eletrical conduit; zinc-coated.

(c) Other Government Specifications andStandards.
LANTDIV Plates

.16-A through 16-Z Light Fixture

(d) Non-Government Speciflcations andStandards.
National. Fire Protection Association (NFPA)

No. 70-1968 National electrical code.
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16A.3 Electrical service. All arrangements shall be s indicated
with proper extensions, erminations, etc. Final connections to the
power distribution system shall be made by the Contractor as directed by
the Officer in Charge. Building service: 480/277-volt, ]_- phase, 4-____wire,
WYE connected alternating current.

16A.3.1 Main Building service entrance equipment rated 800 amperes
and above shall consist of circuit breakers or electrically operated
load break switches (with protection against single phasing). These
devices shall be equipped with ground fault protective devices consisting
of current transformers and fault protection relays with time delay suit-
able or protecting circuit components against phase to ground faults.

16A.4 Grounding. Except where specifically indicated otherewise,
all exposed non-current-carrying metallic parts of electrical equipment,
raceway systems and neutral conductor of the wiring system shall be
grounded. The neutral ground connection shall be made at the main service
equipment end shall be extended to the point of entrance of the metallic
water service. Connection to the water pipe shall be made by a suitable
ground clamp or lug connection to a plugged tee. If flanged pipes are
encountered, connection shall be made with the lug bolted to the street
side of the flange connection. If there is no metallic water service to
the building, ground connection shall be made to driven rods on the
exterior of the building.

16A.4.1 Equi.ment .rounds. The Contractor shall provide an
equipment grounding conductor which shall be separate from the electrical
system neutral conductor. The quipment ground conductor shall be type
TW wire, colored green, and sized to conform to the Natio,al Electrical
Code. It shall be solid and continuous from a connection at the earth
to all distribution panelboards. Equipment ground conductors shall be
provided in all branch circuits serving convenience outlets, receptacles,
portable and permanently installed electrical appliances, equipment,
apparatus, and other miscellaneous metal enclosing bodies (including light
switch boxes) normally within contact of personnel. Branch circuit
ground conductors shall be sized in accordance with the National Electrical
Code. Ground connections at panelboards, outlets, equipment, and apparatus
shall be made in an approved and permanent manner. Resistance to ground
shall not exceed 3 ohms. Each ground shall consist of a separate number 6
AWG ground wire in 3/4 inch conduit between the equipment and a readily
accessible grounding connection to a cold water pipe. The quipment end
of the ground wire shall consist of a coiled length at least twice as long
as the terminal cabinet or backboard height.
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16A.4.2 Ground rods shall be of copper-clad steel not less than

3/4-inch in diameter, i0 feet long, driven full length into the earth.
The maximum resistance of a driven ground shall not exceed under normally
dry conditions ohmic values indicated in 9Y.

16A.5 Wiring methods. Generally, unless other wise indicated, wiring
shall consist of insulated conductors installed in rigid aluminum or zinc-

coated-steel conduit, except for sizes 2 inches in diameter and smaller,
electrical metallic tubing may be used. Electrical metallic tubing shall not

be used for embedment in concrete or where exposed to mechanical damage. Race-

ways shall be concealed within finished walls, ceilings, and floors where
possible and shall be kept 6 inches away from parallel runs of flues and steam

or hot-water pipes. Raceways shall be supported and secured at intervals of

not more than 8 feet. Raceways underground or under slabs of grade shall
be encased in a concrete envelope in accordance with 9Y, except granular fill

may be provided between top of envelope and slab in lieu of placing envelope
directly under the floor slab.

16A.5.1 Aluminum electric conduit shall conform to WW-C-540 and shall

be of aluminum alloy 6063-T-42. Aluminum fittings and boxes shall conform

to UL No. 514- In dry locations, fittings and baxes may be of aluminum or of

zinc-or cadmium coated steel. In wet or damp locations fittings shall be
aluminum or aluminum alloy containing less than one percent copper. Aluminum

conduit and fittings shall not be used for embedment in concrete, earth or

capillary water barrier. In other locations aluminum may be used as an option
to steel. Nonaluminum sleeves shall be used when passing through poured concrete.

16A.5.2 Zinc-coated rigid steel conduit shall conform to WW-C-SSI. Final

connections to motors and any other vibrating or rotating equipment shall be in

flexible conduit to conforming to WW-C-S66. Electrical metallic tubing shall

conform to WW-C-563.

16A.5.8 Fittings outlet boxes and outlet bodies shall be zinc-coated in

accordance with 9Y, W-F-406 and W-F-408.

16A.$.4 Conduit and accessories shall be furnished and installed for all

power, lighting, and the various control systems where indicated, specified
or required to form continuous conduit raceways from the various power and control

entrances to the building to the various power, lighting and control outlets.

16A.5.5 Outlet bodies etc. shall be standard steel, zinc-coated or cadmium

coated conforming to W-J-800 or cast-metal hub type conforming to W-C-586.

16A.5.6 Telephone conduit and fittings, two inches or less in diameter, may

be electrical metallic tubing (EMT) for interior installations unless otherwise

specified or required by specification 9Y or the National Electrical Code. All

telephone conduit elbows shall be long sweep type with a minimum inside radius

of ten times the conduit diameter unless otherwise noted. Conduits shall have a

minimum diameter of 3/4 inch unless noted otherwise. Conduits serving telephone

outlets in office areas shall have a minimum diameter of one inch.
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16A.6 Wiring. The work includes the provision of a complete system of
conductors as indicated or necessary to accomplish the required connections. All
conductors shall be installed in a neat and workmanlike manner, with care being
taken that conductors are not kinked, scarred, or damaged during installation.

16A.6.1 Confluctors for power and lighting shall be copper no. 12 AWG minimum
size and for dry locations, 600 volts type RHW RHH or THW for no. 6 AWG and
larger and type THW for snller than no. 6 AWG. In wt locations, floor slabs
in contact with ground or below grade, conductors shall be type THWN. Type TW
conductors shall be used where specifically indicated herein. All conductors, both
feeder and branch circuit, shall be color’coded in accordance with Section 200-2
and 210-5 of the National Electrical Code. Color shall be integral with sheath.
On conductors larger than No. 2 AWG, colored mastic tape may be used to color code
the conductors at all panels, junction boxes, and other enclosures. Color coding
shall be as follows:

Phase A Black only
Phase B Red only
Phase C Blue only
Neutral White only
Ground Green only

All other conductors shall be of other colors. All electrical designs are based
on copper wire and cable.

16A.6.2 Connectors shall be in accordance with specification 9Y.

16A.7 Boxes and supports. Boxes shall be provided in the wiring of raceway
systems wherever required for pulling of wires, making connections, and mounting
of devices or fixtures. Boxes for metallic raceways shall be of the cast-metal
hub type when located in normally wet locations, when surface mounted on outside
of exterior surfaces, and when installed exposed up to 7 feet above interior floors
and walkways. Boxes in other locations shall be sheet steel except that aluminum
boxes may be used with aluminum conduit. Each box shall have the volume required
by the National Electrical Code for the number of conductors enclosed in the box.
Boxes for mounting fixtures shall be not less than 4 inches except that sller
boxes may be installed as required by fixture configuration, as approved. Boxes
installed for concealed wiring shall be provided with suitable extension rings or
plaster covers, as required. Boxes for use in masonry-block or tile walls shall
be square-cornered tile-type or standard boxes having square-cornered
tile-type covers. Cast-metal boxes installed in wet locations and boxes
installed flush with the outside of exterior surfaces shall be gasketed. Separate
boxes shall be provided for flush or recessed fixtures when required by the
fixture terminal operating temperature, and fixtures shall be readily removable
for access to the boxes unless ceiling access panels are provided. In treatment
plant building suspended ceilings, fixture housings shall be supported by struc-
tural members. Boxes and supports shall be fastened to wood with wood screws or
screw-type nails of equal holding strength, with bolts and expansion
shields on concrete or brick, with toggle bolts on hollow masonry units,
and with machine screws or welded studs on steel work. Threaded studs
driven in by powder charge and provided with either lockwashers and nuts
or nail type nylon anchors are acceptable in lieu of wood screws,
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expansion shields, or machine screws. In open overhead spaces,cast
metal boxes threaded to raceways need not be separately supported
except where used for fixture support; cast metal boxes having thread-

less connectors and sheet metal boxes shall be supported directly from

the building structure or by bar hangers. Where bar hangers are used,

the bar shall be attached to raceways on opposite sides of the box

and shall be supported with an approved, type fastener not more than 24

inches from the box. Penetration of more than I-I/2 inches into rein-

forced-concrete beams or more than 3/4 inch into reinforced-coRcrete
joists shall avoid any main reinforcing steel.

16A.7.1 Boxes for use with raceway, systems shall not be less

than I-I/2 inches deep except where shallower boxes required by structural
conditions are approved. Boxes for other than lighting-fixture outlets

shall be not less than 4 inches square except that 4-1nch by 2-inch

boxes may be used where only one raceway enters the outlet. All telephone

outlet boxes shall be a mnimum of 4 inches square by I-I/2 inches

deep unless noted otherwise.

16A.7.2 Pull boxes of not less han the minimum size required

by the National ET-rr’-Code shall be constructed of code-gage aluminum

or galvanized sheet steel except where cast-metal boxes are requlred, in

locations specified above. Boxes shall be furnlshed with screw-

fastened covers. Where more than one feeder passes through a common pull

box, the feedersshall be tagged to Indicate clearly the electrical

characteristic, circuit number, and panel deslgnatlon. Additional pull

boxes or splice/junction boxes not speclflcally shown In the telephone

conduit system will not be permitted without prior approval of Public

Works Department of the activit. This approval shall be reque
through the Offlcer in Charge.

16A,7.3 Conduits stubbed up through concrete floors for connec-

tions to freestanding equipment shall be pro.vlded with a short elbow,and

an adjustable brass top or coupling of brass or bronze threaded Inslde

for plugs, set flush with the finished floor. Wiring shall be extended

in rigid threaded conduit to equipment except that were required,

flexl ble conduit may be used 6 Inches above the floor. Screwdriver

operated threaded flush plugs shall be provided in conduits from which

no equipment connections are made.

16A.8 Panelboards. Lighting and appliance branch-circuit

panelboards shall be type I, class I, factory assembled automatic circult-

breaker t/pe conforming to W-P-IIS. Distrlbutlon, poer or feeder panel-

boards shall be circuit breaker equipped, t/pe (and fusible switch

l/pe II where shown]. Circult-breaker Interrupting capacities shall con-
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form to W-C-375 unless otherwise indicated and except that circuit break-
ers designated as class la and Ib shall have an interrupting capability
of I0,000 amperes asymmetrical. Multlpole circuit breakers shall be of
the common-trip type having a single operating handle. Plug-in type
circuit breakers are not acceptable. Switches serving as motor-dis-
connect means shall be horsepower rated in conformance with table
III of W-S-865. Wiring gutters on panelboards having through feeders
shall be 5-inch mlnimum. Panelboards shall not exceed 78 inches in
height and shall be so mounted that the height of the top operating handle
will not exceed 6 feet 6 inches from the floor.

16A.8.1 All multi-pole breakers shall be designed so that an over-
load In one pole Gtomatlcally causes all poles to open. The main phase
bus and the phases to which each two-pole breaker is connected shall be
clearly Indlcated. Any three adjacent breaker poles shall be connected
to Phase A, B, and C respectively and that same relationship of phase
sequence shall be maintained.

16A.8.2 Complete panelboard assembly shall he so designed that
any individual breaker can be removed wtthout disturbing adjacent units
or without loosenlng or removing supplemental insulation supplied as a
means of obtaining clearances and other requirements of the Underwriters’
Laboratories. Bus bars shall be securely fastened to bases and shall
not depend upon breakers for support. All main buses and back pans
shall be so designed that branch circuits may be changed without addi-
tional machlnlng, drilling or tapping.

16A.8.3 Panelboard shall be made of cold rolled sheet steel in
accordance with gages as required by the Underwriters’ Laboratories.
All trim shall havedoor equipped with flush-type combination lock and
catch, three milled-type keys being supplied with each lock. Each lock
shall be keyed same as lock on other panelboards.

16A.8.4 Before manufacturing, drawings shall be submitted showing
dlmenslons of panelboard cablnets, gutter space, gage and trim,main bus
and terminal ratings, manufacturer’s name and type of breakers, and details
of constructlon of the panelboards to determine compliance with the
speclflcatlons.

16A.8.5 Neutral and ground buses. Provide an insulated neutral
bus for each panel for -’ection of both feeder and branch circuit
neutral wires. A separate ground bus, bonded to the steel cabinet shall
be marked with a green stripe along the front of the bus.

05-70-0939-278
Secicml6



16A.8.6 Provide panel with typewritten Index card and transpar-
ent cover in frame on inside of door Indicating circuit control.

16A.9 Disconnectin9 devices shall be provided as required by
the National Electrical Code and shall conform to 9Y whether -ndicated
on drawings or not. Disconnect switches for exhaust fans on roof shall
be furnished integral with motors.

16A. IO Switches, convenience eceptacles, and other special
outlets shall have brown molded plastic bodies ad handles and shall
conform to requir=ments of 9Y where applicable and shall be rated as
follows:

16A. IO.I Switches on lighting circuits shall be 20-ampere,
(120 volt where req) & 277-volt, A.C. only type, single-pole, three-way,
four-way as required. Pilot lights indicated on the drawings shall
consist of yoke-mounted candelabra-base sockets rated at 15 watts, 125
volts, and fitted with glass or plastic jewels. A clear 6-watt lamp
shall be furnished and Installed in each pilot switch, jewels for use
with switches controlling motors shall be green, and jewels for other
purposes shall be red.

16A.10.2 Single and duplex convenience receptacles shall be 20-

-ampere, 125-volt, 3-wiFe---oun--n-dTtype With screw-type t6rmlnals, in

accordance with 9Y.

16A.10.3 Switched duplex receptacles shall be similar to those
specified in paragraph enfl:P-i-d-Single and duplex receptacles" above,
except that the ungrounded pole of each receptacle shall be provided
with a separate terminal. Top receptacle shall be switched when in-

stalled.

16A.10.4 Weatherproof recep,acles shall consist of a duplex
receptacle as specified In paragraph entitled "Single and duplex
receptacles", mounted in a flush cast-metal box with a gasketed,
weatherproof, cast-metal cover plate and cap over each receptacle
opening. The cap shall be permanently attached to the cover plate by
a short length of bead chain.

16A.10.5 convenience receptacles shall be 20-amperes,
125 volt, two-pole three-wire grounding type.

16A. 10.6 Telephone outlets shall be in accordance with the

applicable requirements of specficatlon 9Y except each outlet shall
consist of a 4-inch square by I-I/2 inch deep galvanized outlet box
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with a single device raised cover, not to exceed 3/4inch in height, with
a steel plate with I/2-inch bushed cord hole. Telephone outlets shall
be mounted 28 inches above finished floor In office areas and at heights
indicated for other areas.

16A. I0.7 Special devices shall be as shown on the drawings.

16A. 10.8 Device plate,except as otherwise specified above,
be of brown phenolic compound conforming to applicable requirements
of 9Y and suitable for devices.

shall

16A. I0.9 Enclosed safety switches shall conform to W-S-865,
Type NDS or NDD but shall have no cover interlock.

16A. II Lighting fixtures shall be in accordance with 9Y and
as shown on the drawings and on LANTDIV plates Nos 16-B, C,F,J,O,X
and shall be furnished complete with lamps of the numbers, type and
wattages shown. Fluorescent ballasts shall confrm to W-B-30. Ballasts
operating lamps size 40 watts and larger shall be protected against
overheating by means of a built-in protector. All open tube fluorescent
fixtures shall have spring loaded, telescoping sockets. Lighting fixtures
shall not be supported from suspended ceilings, but shall be supported
from structural members above.

16A. 12 Motors and controllers shall conform to 9Y, CC-M-636
and CC-M-641 and-’----etest applicable standards of the NEMA for type,
class, and size as specifically applied. Motors shalJ be suitable for
across-the-line starting. (Reduced-voltage controllers shall be pro-
vided for polyphase motors 30 horsepower or larger. Reduced-voltages
starters shall be of the sing--step autotransformer, reactor, or resistor
type having an adjustable time interval between application of reduced
and full voltages to the motors. Wye-delta reduced voltage starter or
part winding increment starter having an adjustable time delay between
application of voltage to first and second winding.of motor may be used
in lieu of reduced voltage starters for starting of centrifugally operated
equipment or reciporcatlng compressors provided with automatic unloaders.)
Motors above I/2 horsepower shall be arranged for operation on 460 or
240 volt, 3-phase, 3-wire, 60-cycle current as indicated on the drawings.
Motors I/2 horsepower and below shall be for operation of 120 or 208 volts,
single-phase, 2 or 3 wire, 60-cycle current. Motor controllers for manual
control of single-phase motors shall be of the enclosed toggle switch type.
Each type of controller shall contain thermal running overload protection
and manual reset means. Overload elements shall be provided in each phase.
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Provide hand-off-automatic switch and pilot light in cover on each
magnetic starter when used with a pressure, float, or simllar auto-
matic type or maintained contact switch or where shown. Motors and
controllers furnished under the division entitled "Mechanical" shall be
Installed under thls section.

16A.12.1 Motors shall be of sufficient size for the duty to
be performed and shall not exceed thelr full load nameplate current
rating when driven equipment is operated at specified capacity under the
most severe conditions likely to be encountered. Fractional horse-
power motors shall conform to CC-M-636 and Integral horsepower motors
shall conform to CC-M-641. Dual voltage motors will not be permit-red
on 208 volt systems. All motors shall operate at full capacity wlth
a voltage variation of plus or minus I0 percent of the system nominal
voltage.

16A.12.2 Motor control centers shall be indoor type and shall

contain combination starters as indicated. Control centers shall be

NEMA class I, type C. Each control center shall be mounted on floor
sills or mounting channels. Combination starters shall be provided with

fusible switches,

16A.13. Fuses. The Contractor shall provide a complete set of
fuses for all sws, panels, bus plogs, switchgear, and control centers
as required. Time-current-tripping characteristics of fuse serving motors
or connected in series with circuit breakers shall be coordinated for

the oroper operation. Fuses shall have a voltage rating not less than

the circuit voltage. Fuses shall conform to W-F-791.

16A. 13.1 Cartridge fuses, dual-element time-lag , shall be

nonrenewable with an iterruralng not less than 50,000 amperes.
At 500 percent current, cartridge fuses shall not blow in less than I0

seconds. Cartridge fuses shall be used for circuits rated in excess of

30 amperes, 125 volts, except where current-limiting fuses are indicated.

16A.13.2 Cartridge fuses, current-limiting __, where indicated,

shall be nonrenewable wih aed interrupting capac-El-ry not less than

I00,000 aeres. Fuseholders shall be of the type that will reject all

class H fuses.
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16A. 14 Underground-service conduits. Empty conduits for under-
ground electric-service cable and telephone cable shall be provided.
Excep, where otherwise indicated, conduits shall ,ermina,e approxima,ely
5 fee, beyond the building wall and 2 fee, below finished grade, wi,h ,he
ou,side ends plugged.

16A.15 Transformers shall be general-purpose dry-type cons,an,-
poten, ial transformers of The to,ally-enclosed self-cooled ,ype in an
indoor enclosure. Full-capacity NEMA s,andard ,aps. 2-2-1/2 percent above
below rated vol,age shall be provided in ,he high-voltage winding.
Transformers with sound levels grea,er ,han 45 decibels shall be ins,ailed
on resilient vibra, ion-isola, ing mounting ,o prevent amplification of
sound. Audible-sound-levels ,es,s shall be made in accordance with NEMA
ST I. (excep, tha, ,ransformers shall be ,he quiet type wi,h average
sound level no, exceeding the following:

Transformer
ra, in9 KVA

Average sound
level decibels

0-9 37
31-I13-I/2 45

16A.16 Electric heaters of types and characteristics as detailed
on drawings shall be furnished and installed.

16A.16.1 Unit heaters shall be of the forced convection type
securely fastened a’i’l or ceiling in an approved manner. Heaters shall
consist of fan, heating elements, and housing. Housing shall be reinforced
steelfitted with adjustable louvers to permit directing the heated air
where desired. All ferrous parts shall be treated to prevent rusting
before application of a baked-enamel finish. Heating elements shall con-
sist of helically coiled nickel-chromium resistance wire embedded in an
electrical-insulating powder within a metal sheath. Castings, if used,
shall be free from defects of any nature. Hotspot temperature shall not
exceed 750 degrees Fahrenheit. A propeller fan with balanced quiet-
operating blades of corrosion-resistant metal or treated steel shall be
mounted on the motor. The motor shall be the totally enclosed, split-
phase, induction type, and shall have sleeve bearings with lubrication
facilities sufficient for an operating period of at least 6 months. Motor
speed shall not exceed 1,800 rpm. A manually reset thermal cutout shall
be provided to shut off the electric supply automatically in the event
of overheating. The heating shall be automatically controlled by a
integral thermostat and self contained disconnect switch.

05-70-0939 -282
Section 16A



16A. 16.2 Thermostats for electric heaters shall have an approxl-
mate range of from (55 to 85 degrees Fahrenheit) (30 to 55 degrees
Fahrenheit) and an operating differential of 3 degrees Fahrenheit or less.
Temperature setting shall be capable of being locked in a fixed position
by a concealed locking device. Thermostat shall be enclosed tn a metal
case and shall have an Indicating thermometer. Thermostat may control
the load directly if of adequate rating; otherwise, a separate mag-
netic contactor shall be used. Control shall open all ungrounded conduc-
tors. Thermostats on exterlor walls shall be mounted on a bse of I/2-1nch
thick plywood.

16A.17 Tests. Upon completion of the work, before interconnection
of systems, the grouding system shall be tested to assure contlnuil/
and compliance with the requirement that ground resistances not exceed
the values specified. Upon completion of the work, all systems shall be
tested as in service and in accordance with the appllcable requirements
of 9Y.

16A.18 Field painting ls as specified under division entitled
"Finishes".

16A.19 Identification tags and plates. All electrical equipment
and controllers shall be provided with tags numbered and stamped for
their usage. Plates and tags shall be of brass or suitable nonferrous
material and shall be securely mounted or attached.

16A.20 Drawings requied of the Contractor. Before commencing any
work, the Contractor shall submit for approval shop drawings and layouts
of all systems included in this section of the specifications. Layouts
shall be based on field-established conditions and interference between
architectural, mechanical, electrical, and structural systems that cannot
be res-lved in the field shall be clearly deflned. Shop drawings shall
contain complete Information in detail to show compliance with the speci-
fication. The following minimum information shall be furnished for each
submitted Item:

(a) Reference shall be made to the paragraph orsbbparagraph
of the specification that specified the Item.

(b) The Intended use shall be specifically stated.

(c) Comple. physical dat___.a shall be furnished.

(d) Cop.plete certified performance data sall be furnished.

05-70-0939 283
Section 16A



(e) Noncomplying features and reason for noncompliance shall
be stated in detail.

(f) Partial submittals, or submittals of less than the whole
of any system .made up on interdependent components will not be considered.
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SECTION 16B EXTERIOR ELECTRICAL

16B. General requirements. The work includes the provision of
all overhead and uderground equipment, poles, hardware, wires, cables,
conduit, duct, handholes, transformers and all other materal, apparatus
and accessories Indicated, speclfled ornecessary for the extension and
modificetlon of certain existing power lines and the provision of primary
and secondary power services complete. All materials and workmanship
shall be in accordance with 9Y and 42Y, except as specified or indicated
othemise. Naterlal arrlvlng on job site shall be stored in such a
menner as to keep meterlal free of rust and dirt and so as to keep mater-
ial properly aligned and true to shape. Rusty, dirty, or misaligned
material shall be rejected. All electrical materials shall be new and
listed by the Underriters’ Laboratories, Inc., unless specified other-
wise. Defctive materials damaged during installation or test shall be
replaced or repaired in a manner meeting with the approval of the Officer.
in Charge. The contract drawings indicate the extent and general
arrangement of equipmant, conduit and wiring systems. If any departures
are deemed necessary by the Contractor, details of such departures and
the reasons therefor shall be submitted as soon as practicable and within
30 days after award of the contract to the Officer in Charge for approval.
No such departure shall be made without prior written approval of the
Officer in Charge.

16B. I.I Equipment shall be in accordance with standards of the
National Electrical Manufacturers Association (NEMA).

* 16B.2 Applicable publications. The following publications of
the Issues listed below, but referred to elsewhere by basic designation
only, form a part of this specification to the extent Indicated bythe
references thereto (where a number is suffixed to the specification number,
it denotes the effective amendment to the specification):

(a) Bureau of Yards and Docks / NAVFAC specifications.
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9Yi

13Yh
42c

Electrical apparatus, distribution systems, and wiring,
with erratum No. I.

Concrete construction, Including Addendum No. I.
Drainage, sanitary, electrical andwater service

appurtenances.

(b) Federal and Military specifications,

J-C-(I) Cable and wire, electrical (power, fixed Installation).
J-C-145b Cable, power, electrical and wire, electrical

(weather-resistant).
W-C-571b Conduit and fittings, non-metal, rigld; (asbestos-

cement or fine clay cement), for electrical purposes).
W-F-406b Fittings for cable, power, electrlcal and conduit,

metal, flexible.
W-F=408b Flttlngs for conduit, metal, rigid, (thick-wall and

thin-wall (EMT) type).
W-F-791d(I) Fuse, cartridge and fuse, plug.
W-S-61Ob(I) Splice, conductor.
W-S-865c(I) Switch, box, (enclosed) surface-mounted.
W-T-631c(2) Transformer, power, distribution
FF-B-561b Bolts, lag.
QQ-S-632b(I) Steel bar;reinforcing for concrete.
QQ-W-43c wire, electrical copper
WW-C-540b Conduit, metal, rigid, (electrical, aluminum).
WW-C-581d() Conduit, metal, rigid; and coupling elbow and nipple,

electrical conduit; zinc-coated.
HIL-I-790b Insulators, electric, porcelain glazed.
MIL-B-857A(4) Bolts, nuts and studs.
MIL-E-1666d(II) Electrical clamps, lug terminals and conductor splices-

pressure grip.
MIL-Z-17871A Zinc coating (hot-dipped galvanizing).
1L-C-23571 Conduit and fittings, plastic, rigid.
HIL-C-18480A Coating compound, bituminous solvent, coal tar base.

(c) Othe___._rGovernment peclflcations, and standards

LANTDIV plates

16-10
16-11
16-12
16-13
16-I|

16-15
16-19

Pole guying
Grounding
Three-phase transformer bank
Connection-Aerial to underground
Pole space assignment
Crossarm
Straight line construction
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(d) Non-Government specifications and standards (USA/ASA)

H30-1948
H8i-1961

National Bureau of Standards Handbook:

National electrical safety code.
Installation and maintenance of eleEtric supply and
communications Ilnes.

United States of America Standards Instiute (USA/ASA)

C7.8-1965

C29.1-1961
C29.2-1962
C29.3-1961
through
C29.7-1961
C57.12.00-1965
05.1-1963

Concentric-lay-stranded copper conductors, hard, medium,
hard, or soft.

Electrical power Insulators.
Wet process porcelain Insulators (suspension type).
Wet process porcelain insulators (spool, strain,

low- and medium-voltage pin, high-voltage pin,
and high-voltage line-post type).

General requirements (for transforners.
Specification and dimensions for wood poles.

American Wood-Preserver’s Association (AWPA)

Book of Standards (Current Edition)

Canadian Standards Associatlon (CSA)

Edison Electric Institute (EEl)

TD-I-1958
TD-2-1956
TD-3-1964
TD-4-1958
TDJ-5-1966
TD-6-1957
TD-9-1942
TDJ-IO-1962
TD-II-1951
TD12-1958
TD-14-1954
TD-16-1950
TDJ-17-1963

TDJ-19-1960

TD-21-1952
TDJ-23-1964
TD-90-1960

Steel bolts and nuts.
Strand-eye anchor rods.
Lag screws.
Eye bolts.
Eyenuts and eyelets.
Steel crossarm bracds.
Single tube seamless copper splicing sleeves.
Washers.
Guy hooks and guy strain plates.
Pole guards.
Moulding staples.
Line hardware materials inspectlon procedure.
Bolt type steel Insulator pins with I-in. diameter.

lead threads.
Mounting brackets for distribution cotouts and

distrlbutlon-glass lightning arrestors.
Steel clevises for guy straln Insulators.
Guy clamps.
Douglas fir crossarms, treated or untreated.
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The Institute of Electrical and Electronics Engineer.st. Inc. (IEEE)

No. 48 Potheads (May 1962)

Insulated Power CableEnIneers Association (IPCEA)

No. S-19-81-1966 Rubber-insulated wire and cable for the transmision
and distribution of electrical energy (fourth edition,
January 1964).

No. S-61-402

Interim
STD. No.I
to S-66-524
Interim
Std. No. 2
to S-66-524

Thermoplastic-insulated wire and cable for the transmiss-
ion and dlstrlbutlon.of electrical energy, July 1961,
including revisions through December 1966

Cross-linked thermosetting polyethylene Insulation
for power cables rated 601-15,000 volts

Cross-linked thermosetting polyethylene Insulation
for power cables rated 0 through 600 volts

National Electrical Manufacturers Association (NEMA)

LAI-1965
SGI-1966
SG2-1963
SG3-1965
TRI-1964
WC-3-1964

100-1960

210 thru
213-1957

Lightning attesters.
ElectPlc power connectors.
High-voltage fuses.
Low-voltage power circuit breakers.
Transformers, regulators, eed reactors.
Rubber-insulated wire and cable for the transmission

and distrlbution of electrical energy.
Mounting brackets for dlstribution cutouts and

distributlon-class lightning arrestors.

Secondary unit substations

National Fire Protection Association (NFPA) Publication

No. 70-1968 Natlonal electrical code

16B.3 Standard products. Unless otherwise indicated in writing

by the Officer in Charge, the materials to be furnished ander this speci-

fication shall be standard products of manufacturers regularly engaged

in the production of such equipment and shall be the manufacturer’s latest

design. All items of the same type or ratings shall be identical.

16B.4 Field Painting is specifleduder Division entitled,"Flnlshe$".
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16B.5 Underground cabling and equipment shall conform to 9Y
and to the respective specifications and other requirements specified here-
in and LANTDIV plate 16-13 connection aerial to underground.

i6B..i @roundin conductors shall be No. 6 AWG copper for
grounding cable sheathe, conduit, and equipment and No. 2 AWG copper
fqgKounding lightning attesters to.ground rods for ground systems as
shown.

16B.5.2 Neutral conductors shall have type TW insuation.

16B.5.3 12.47-KV cable for 12470/7200 volt 3 phase Wye primary
service shall be single conductor Class B stranded concentric round
copper rated for grounded system. Conductor size shall be asindicated.
Cutting lengths shall be determined by the Contractor. The cable shall
have semi-conducting tape over the conductor, cross-linked thermosetting
polyethylene insulation, seml-conductlng tape, copper shielding tape and
poly-vinyl chloride Jacket overall. Cable shall conform to Interim
Standard No. to PCEA Publication No. S-66-524.)

16B.5.4 600-volt cables shall be copper and shall be Underwriters
approved type "u-b-e.---CKducor size and number of conductors in
each cable shall be as indicated on the drawings. 600-volt cables shall
conform to the requirements of the National Electrical Code and 9Y. Cable
shall be color coded.

16B.5,5 Niscellaneous wire and cable for switchboard wiring, and
control applications, shall be-TKc-’rwlth specificatlon 9Y,
unless otherise noted. Telephone and supervlsory control cable shall
be polyethylene-Insulated, polyethylene-acketed type conforming to
REA specification PE-22. Cable and wiring shall be color coded.

16B.5.6 Pulling lengths, Pulling lengths shall be determined by
the Contractor. Cable rated 4.16 KV and above shall becut to pulling
lengths, pulling eyes attached, wiped and sealed with lead by manufacturer
prior to shlpamnt. Pulling tension shall not exceed manufacturer’s
recommendations.

16B.5.7 Tests. All factory tests shall be made and certified
by the cable mnufac-TGrer in accordance with AEIC and/or IPCEA specifi-
tlons. The Officer In Charge shall be notified and may witness factory
tests. High voltage tests shall be applied after application of polyethy-
lene Jacket and shall be made at the voltage speclfled, No reduction in
test voltage ill be permitted because of the polyethylene Jacket.
Subsequent acceptance tests, required because of failure of cable to pass
Inltlll test, 111 be performed by the Government at the Contractor|s

expense. A continuous factory test shall be made for integrity of
lmlyethylene Jacket on all high voltage cables by applying a voltage of
ot lell than I00 volts per BII of Jacket thickness.
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16B.5.8 Terminators. All solid-insulated, non-metallic-

jacketed cable shall terminate in terminators in accordance with cable

manufacturer’s instructions and specification 9Y.

16B.5. Underground conduit syste_m shall conform to 9Y and 42Y

and other requirements specified herein. The number, size and location

of all conduit and duct runs is indicated on the drawings. Hinimum slze

for power and telephone ducts and conduits shall be four inch unless

noted otherwise. All exposed conduits, including pole risers and elbows

for stub-ups shall be hot-dLpped galvanized rigid steel conduit.

Underground ducts shall be asbestos cement encased in concrete as shown

and specified. All telephone duct and conduit bends used in pulling sec-

tions of I00 feet or more shall have radius of not less than 35 feet and

for pulling sections of less than I00 feet in length, the minimum radius

shall be not less than ten times the Inside dismeter of the duct or

conduit.

16B.6.1 Asbestos-cement conduit and fittings, Type I. Asbestos-

cement conduit and fittings shall confrm to W-C-571. (Five) (Four)

inch mlnimum diameter conduits shall be provlded with tapered couplings

using precast concrete or plastic spacers and encased in 3 inch minimum

Class El reinforced concrete envelope as Indicated in .details. Asbestos-

cement to steel fittings shall be provided at the equipment stub-ups

or other rigid hot-dipped galvanized steel connections. End bells shall

be provided at all manhole faces.

16B.6.2 Rigid steel conduits. Rigid steel conduits shall be

zinc coated and conform to,W-C-581. When provided underground, the

conduit shall be encased In a mlnlmum of 3 inches of Class El concrete.
Bushings shall be provided on each end of conduit sleeves which pass through

cable vault walls and roofs.

16B.6.3 Provision of underground ducts. Trenches shall be

excavated along straight Iis"from han’dho handhole, before ducts

are laid or manholes constructed so the elevation can be adjusted if

necessary, to avoid unseen obstruction. Duct banks shall be assembled

with spacers and couplings to the required sections and securely anchored

by stakes and tie wires or other approved means to prevent floating in

the poured concrete. Concrete shall be carefully spaded when poured
to Insure that all spaces between ducts are filled and no .voids exist.

End bells shall be provided flush at all manhole faces.

16B.6.4 Elbows. All duct elbows shall be long radius ype with

a radius of 36 inches n 4 and 5 Inch conduits.

05-70-0959 290
Section 16B



16B.6.5 Grounding. Ground rods 3/4 inch by I0 feet long, shall
be provided in manholes and handholes as specified in 9Y and. 42Y. Cable
sheaths, equipment, and conduits shall be grounded as specified. (A
complete bonded metallic ground system shall be Installed throughout the
underground distribution system.)

16B.7. Pole line construction shall conform to the requirements
of the National Bureau o--T Standards Handbook H30 and 81 for Grade
construction heavy loading, and to 9Y and as further specified herein.

16B.7.1 Poles shall be Southern Yellow Pine or Douglas Fir, length
and class as indicated, in accordance with ASA No. 05.1 machine trimmed
to a smooth surface, and free of crooks or Sweeps exceeding inch per
I0 feet, of pole length. Pole shall be bored, gained and roofed before
treatment. Plastic pole caps shall be added after.treatment. Poles
shall be pressure treated with creosote in accordance with the Amarican
Wood Preserverts Association Book of Standards, for a minimum retention
(by weight) of ten pounds per cubic foot of wood.

16B.7.2 Storage and Handlln9 of Poles: Poles held in storage
for more than 2 weeks sha]T-be stored T accordance with American stand-
ard 05.1. The handling of poles shall be in accordance with American
standard 05.1, except that pointed tools capable of producing indentations
more than inch in depth shall not be used.

16B.7.3
as follows:

Pol___e settln. Depths, unless otherise noted, shall be

Length
Overa
(feet)

35
40

Setting depth, minimum
(feet and inches)

Straight Curves, corners,
lines & points of ex

6-0 tr_tra n

6-0 6-0
6 -6 7-0

16B.7.4 Crossarms shall be pressure treated wlth creosote,
straight close-grained Douglas Fir, size and length as Indicated, free
from heavy skips, machine roofed, trimmed and bored before creosoting.
Creosoting shall be in accordance with the American Wood PreserverWs
Association Book of Standards for eight pounds per cublc foot of wood,
minimum retention. Crossarms shall conform to details shown on LANTDIV
plate 16-15.
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16B.7.5 Installation. The Contractor shall provide all poles,
guys, anchors, insulators, hardware, conductors, connectors, and the
required materials for the complete Installation of the overhead lines
as indicated on the drawing and described in these specifications.
The Contractor shall furnish all required materials for replacing or
relocating existing overhead lines as shown on the drawings. The
Contractor shall furnish all material required for any temporary arrange-
ment necessary in order to complete the final installation.

16B.7.6 Pole guying shall be as shown on LANTDIV plate No. 16-10.

16B.7.7 Anchors shall be hot-dip galvanized in accordance
with Military Specification MIL-Z-17871 and shall be Installed with
anchor rods in direct line with the guy and load to be supported.
Anchors shall be located at a distance from the base of the pole at
least I/2 the height of the guy at-fachment.

16B.7.8 Plate type anchors shall be hot-dip galvanized with an
area of at least sq-’Ge’, and shall be rated by the manufacturer
for I0,000 pounds or more in "loose-dry" soil. The rods for plate
anchs--all be 8 feet long and Inch In diameter, hot-dip galvanized
steel with a thimble-eye for attachment of the guy cable. The rods shall
be designed for attachment to the plate anchors with which they are to
be used and shall be of a strength sufficient to withstand a load equal
to the maximum rated strength of the anchor.

16B.7.9 Guy strand shall be extra high strength, 3/8 inch in
diameter, 7 strand, e]-+-lytic or hot-dip galvanized stee-e--[--ith a
minimum breaking strength of 10800 pounds. Guy strand loading shall
be limited to the percent of ul?---te strength for the loading computed
in accordance with the applicable rules of the National Electrical Safety
Code for Grade "B" construction.

16B.7.10 Hardware shall be of standard type manufactured for
pole line construction. Miscellaneous steel hardware, including bolts,
washers, Iocknuts, eyenuts, guy attachaents, guy clamps, etc., shall be

hot-dip galvanized in accordance with HIL-Z-17871 and shall be capable
of withstanding the maximum loading Imposed thereon with the appropriate
safety factocs as specified by the National Electrical Safely/ Code for

Grade "B" construction in the Medium Loading District.
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16B.7.11 Pins:

(a).Metal shall be zinc-coated forged steel with lead
thread height tosu-’Fthe insulator provided, but not less than 4-1/2
Inches high by 5/8=inch diameter. Shoulder shall be not less than 2-inch
diameter, designed to distribute load uniformly to the crossarm. Shank
shall be not less than 5/8-inch diameter by 5-3/4-inch length, equipped
with 2-Inch-square washer, nut, and Iocknut, and shall project not less
than I/8-i.nch nor more than 2 inches beyond Iocknut. Broad-base corner
pins, of drop-forged steel or malleable iron, may be used for turning
small angles as shon on LANTDIV plate 16-16, figure I.

16B.7.12 Insulators:

16B.7.12.1 neral: Insulators for use on primary distribution
system shall conform to the American Standards Nos. C29.2, C29.4, C29.5,
C29.6 or C29.7, as applicable for the installation, with testing in
accordance wtth ASA Standard C29.1. Suspenslon-type insulators shall be
used on the primary system at corners and angles, for suspended buses, at
depd ends, and whereever else pins do not provide adequate strength.
Pin insulators shall be radio-freed or line-post type. Mechanical
strength of suspension and strain insulators shall exceed the ultimate

strength of the conductor or guy attached thereto. Insulators for various

uses shall have ratings not lower than the classes indicated in table 2.

Table 2
Minimum rating of Insulators in terms of class

.] Service Pin Suspension

5,001-15,000 55-5 2 x 52-2

16B.7.13 Overhead conductors for 12.47/7.2KV open wire circuits
shall be bare, hard drawn, copper, sized as indicated and in accordance
with specification QQ-W-343. Tie wire shall be No. 6 AWG. Cable splices,
dead end terminations and connections shall have a breaking strength in
excess of the breaking strength of the conductors.

16B.7.14 Conductors and equipment shall be provided where it is
necessary to extend, or modifyisting circuits and shall be as shown
on the drawings. Conductors shall be new and of the identical size, type,
meterlal, and rating as the line being modified or replaced.. Other
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necessary insulators, hardware and equipment shall be of the appropriate
size and rating in each case.

16B.7.15 OutaKe of Overhead Lines. Prior to starting work of any
description near any energized overhead line, the Contractor shall notify
the Officer in Charge. The Contractor shall take all possible precautions
to maintain safe working conditions at all times, and particularly
near energized overhead lines. The existing overhead lines shall remain
in service during the construction work whenever it is possible to do the
work in accordance with safety codes, and safe construction practices.
Whenever it is necessary to de-energize overhead lines, a written re-
quest to the Officer in Charge shall be made by the Contractor two weeks
prior to the outage. The Contractor shall submit a complete listing of
the work to be performed, lines to be removed from service, and the length
of time requested for the outage. All required outages shall be during
weekends, holidays and at times specified by the Officer in Charge.

16B.7.16 Lihtnin attesters shall be provided at all aerial-to
underground connections, dead ends, and transformers. Selection of
arrester ratings and classification according to use shall be as
described by NEMA LAI. Arresters shall be equipped with suitable
mounting brackets for the applicable method of mounting. Arresters
shall be connected by means of a soft-drawncopper conductor, not
lighter than No. 4 AWG, to a copper or copper-clad-steel ground
rod not less than 3/4 inch in diameter, or its equivalent. The
ground rod shall be driven at least 8 feet into the ground approximately
3 feet out from the base of the pole. After installation is completed,
the top of the ground rod shall be approximately 1 foot below finished
grade. The total ground resistance shall not exceed i0 ohms. Where this
condition cannot be obtained with one rod driven 8 feet in the ground, a
longer rod, deep-drive sectional rods, or additional rods connected in
parallel shall be installed as indicated on [ANTDIV plate 16-11, until
the required ground resistance is obtained, except that not more than a
total of four 8 foot ground rods will be required. The Contractor may,
at his option, provide copper-coil-type grounds as shown on LANTDIV plate
16-11, in lieu of ground rods where a ground resistance of i0 ohms or
less can be obtained by this method. Ground resistance shall be measured
in normally dry conditions not less than 48 hours after rainfall. The
ground conductor shall be protected by half-round wood, plastic, or fiber
molding from the ground line to a point at least 8 feet above the
ground line and throughout the communication and transformer spaces.
The wood plastic or fiber molding shall be stapled to the pole at intervals
not exceeding 2 feet, with one staple not more than 3 inches from each
end. Single-point serrated staples of a type suitable for use with
the plastic or fiber molding shall be used for stapling molding to the
pole. Where ground conductor is not covered by molding, it shall be
stapled to the pole at intervals not exceeding 2 feet. All connections
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shall be made with solderless connectors except where solder-type lugs
are furnished on the equipment.

16B.7.17 Primary-fuse cutouts shall be extra-heavy dul, por-

celain-enclosed fndicating no-drlpoutlpe, rated 7.8 and open t/pe

rated 14.4, either Indicating or dropout at the option of the contractor.
Open-link rural-type cutouts are not acceptable. Fuse ratings shall be

equal to approximately 150 percent of the transformer full-load rating,

or shall be as indicated on the drawings and coordinated to the trans-

formers provided.

16B.7.18 Grounding: The neutral conductors, and non-current-
carrying parts of equipment at each transfbrmer Installation shall be

grounded. Ground conductor shall be soft-drawn copper, having a current

capacity of at least 20 percent of that of the largest conductor to

which it is connected, but not smaller than No. 6 AWG and not smaller

than indicated on the drawings. Ground conductor shall be connected to

a copper or copper-clad-steel ground rod not less than 3/4 inch In
diameter as shown on LANTDIV plate 16-11. The ground rod shall be

driven at least 8 feet into the ground approximately 3 feet out from the

base of the pole. After installation is completed, the top of the

ground rod shall be approximately foot below flnlshed grade. The

total ground resistance shall be in accordance wlth speciflcation
9Y. Where this condition cannot be obtained with one rod driven 8 feet

in the ground, a longer rod, deep-driven section rods, or additional

rods shall be Installed until the requlred ground reslstance is obtained,

except that not more than three 8-foot ground rods will be required.

The contractor may, at his option, provlde copper-coil-type grounds as

shown on LANTDIV plate 16-11, in lieu of ground rods, where a ground
resistance as speclfled in specificatlon 9Y can be obtained by this

method. Ground resistance shall be measured in normally dry condltions,.

not less than 48 hours after rainfall. The ground conductor shall be

protected by ahlf-round wood, plastic, or fiber moldlng from the ground
line to a point at least 8 feet above the ground line and throughout the

communication and transformer spaces; The molding shall be stapled to

the pole at Intervals not exceeding 2 feet, with one staple not more than

3 inches from each end. Single-point se-rated staples of a type sult-

able for use with the plastic or fiber molding shall be used for stapllng

molding to the pole. Where not covered by molding, the conductor shall

be stapled to the pole at Intervals not exceeding 2 feet. All connec-
tions shall be made with solderless connectors or by the molded fusion-

welding process. Where the ground wire Is connected to aluminum con-

ductors, specially treated or lined connectors suitable for this purpose
shall be utilized. Resi-tance of each ground shall be measured separetely

before bonding.
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16B.7.19 Electrical outage: There shall be no electrical outages,
for any reason, unless the Contractor has submitted, in writing, a request
to be approved by the Officer in Charge. This request shall be submitted
at least two weeks prior to the time the Contractor desires the outage and
shall contain a schedule of the procedure the Contractor plans to follow and the
length of time required. Furthermore, the outage shall be of as short a duration
as possible and will take place at a time it will least interfere with the
normal station activities. The exact time and date of the outage shall be
determined by the Officer in Charge and the Government will not be responsi-
ble for premium time to perform the work scheduled during the outage.

16B.8 Transformer stationCs) shall be as follows:

16B.8.1 Integral transformer-load center shall be of the outdoor type,
of the ratings and arrangements indicated on the contract drawings. EAch
factory-assembled metal-enclosed center shall consist of a primary incoming
section a transformer section, and an outgoing secondary panelboard section
mounted integrally on the ransformer, assembled and shipped as a single
integral load center by one manufacturer. Equipment shall be designed to
assure operating and maintenance personnel protection from energized appar-
atus when performing maintenance or operational adjustments on the equipment.
Outdoor load centers shall be of weatherproof construction and shall meet
the Outdoor Switchgear Weatherproof Tests in accordance with NEMA standard
SG 8. Transformer shall have its KVA rating conspicously displayed on its
enclosure.

16B.8.1.I Incoming section shall be metal-enclosed and shall consist
of gang operated oil-fused cutouts interrupter switch rated 18KV i00 amps,
98 KV BIL with manual stored energy operator and with current-limiting
power fuses coordinated to the transformer and three single conductor potheads
clamp-type cable terminals for the cable provided, arranged for conduits
entering from below. Primary disconnecting devices shall connect and dis-
connect all phases simultaneously and shall have a continuous and interrup-
ting rating of 600 amps and shall be suitable for interrupting the load current
of the transformer. The incoming section shall contain three lightning
attesters coordinated to the transformer and to the primary distribution
voltage and be connected integrally to the incoming primary line ahead of
any disconnecting device. The transformer primary switch shall have pro-
visions for padlocking in the open and closed positions. Except as indicated
otherwise, the incoming section shall conform to NEMA standards 210 thru
213 for secondary unit substations. Manually controlled space heater shall
be provided in outdoor units to minimize condensation.

16B.8.1.2 Transformer section shall be askarel-immersed self-cooled
transformer, three-phase 60 cycle type, with delta primary and wye econdary.
Transformer shall be provided with 2 2-1/2 percent rated KVA hlgh,voltage
taps above and 2 2-1/2 percent taps below rated primary voltage with manual
tap changer arranged for tap changing only when the transformer is de-energized.
Transformer section shall conform to NEMA standard 211 for Radial Type. Secondar
Unit Substatlon .complete with all standard accessories and maintenance devlces
including dial type thermometer, liquid level gauge, readily accessible drain
valve and sampling device.
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16B.8.1.8 Outgoing secondary panelboard section shall be equipped with
the following instrents of the semi-flush mounting, switchboard type.
Indicating instruments shall have suitable scales, accurate to within
1 percent of full scale, with white dials, black numerals and black pointers.
Indicating instruments shall be single phase with transfer switches for
reading 3 phases. Transfer switches shall be flush mounting type. Watt-
hour meters shall be 3 phase furnished in semi-flush mounted cases with
meter element removable from the case. All watt-hour meters shall be
furnished with maximum demand indicator of the sweep pointer indicating
type with a 15 minute interval. Single secondary current transformers
having a ratio suitable for the service shall be included with the instruments.
Potential leads shall be fused to protect the instruments. The metering
compartment shall contain the following items:

1 Ammeter, 0-1500 ampere scale

1 Ammeter transfer switch

1 Voltmeter, 0-600 volt scale

1 voltmeter transfer switch

1 Watt-hour meter, 3 phase, with demand register

Current transformers, 600 volt, 1800/5 amperes

1 Set of potential fuses

16B.8.1.4 Materials and finish of the entire transformer load center
shall conform to NEMA standards TR 1 and SG 5 for outdoor transformers
and metal-enclosed switchgear assemblies and shall be suitable for the
unusual service conditions specified herein.

16B.8.1.5 Pad: Transformer shall be mounted on concrete mat. Unless
otherwise indicated, the concrete mat shall be at least 8 inches thick,
reinforced with a 6- by 6-inch No. 6 mesh and with a 6-inch thick well-
compacted gravel subbase. The top of the concrete mat shall be approximately
4 inches above the finished grade. The mat shall be of adequate size to project
at least 8 inches beyond the equipment. Concrete mat shall be class D or 2500
p.s.i, at 28 days and shall conform to SECTION: CONCRETE.

16B.8.2 Power and distribution transformers shall be of the type l, mineral-
oil-insulated, two-widg type, and in accordance with the requirements
hereinafter stated. Transformers shall be suitable in every respect for outdoor
installation and rated asindlcated. Power and distribution transformers shall
be products, of a manufacturer who has produced units of the same type, rating and
voltage as r@quired for this project, within the 2-year period preceding the date
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of the invitation for bids, which have operated satisfactorily for at least
1 year prior to date of the invitation for bids. Evidence showing such
production and satisfactory performance and satisfactory performance and
provided reliability of the product shall be promptly submitted to the
Officer in Charge of Construction upon request therefor. Transformers shall
have two 2-1/2 percent rated KVA high-voltage taps above and two 2-1/2 percent
taps below rated primary voltage. Transformer tank shall have a standard
gray finish. Transformer istallations shall include one primary fuse
cutout and one lightning attester for each ungrounded phase conductor. All
accessories for each installation shall conform to the applicable NEMA
standards and shall be suitable in every respect for the intended service.
Each transformer shall have its KVA rating conspicuously displayed on its tank.

16B.8.2.1 Transformer mountin installations: Transformers or transformer
banks shall be cluster-mounted as shown on LANTDIV Plate 16-12. Three-phase
transformers or transformer banks having a total capacity in excess of 300 KVA
shall be integral load center mounted on concrete pad.

16B.8.3 .An undercoat of coal tar base conforming to. specification
MIL-C-18480 shall be applied to the bases of all outdoor switchgear,
transformers etc. in contact with concrete.

16B.8.4 Transformer-station rounding shall be as indicated on
drawings, except that ground resistance shall not exceed i0 ohms. A
bare copper cable not smaller than No. 4/0 AWG shall be provided not less
than 24 inches below grade connecting to the indicated ground rods.
F6nce and equipment connections shall not be smaller than No. 4 AWG.
Fence shall be grounded at each gage post and cornerpost and at inter-
vals not exceeding i0 feet. Each gate section shall be bonded to the
fencepost through a i/8-inch by 1-inch flexible braided copper strap and
clamps. Transformer neutral connections shall not be smaller than No. i/0
AWG. Where the rated secondary current exceeds 400 amperes, the size of
the transformer neutral ground connection shall be increased in size to
not less than one-half the cross-section area of the secondary-phase
conductors. Where the measured ground resistance exceeds I0 ohms, addi-
tional ground rods or deep-driven sectional ground rods shall be provided
not less than 6 feet apart, and shall be connected by cable not smaller
than No.4/0 AWG, 2 feet below grade, until a ground resistance of i0
ohms or less is obtained, except that the total length of additional
ground rods required shall not exceed 50 feet.

16B.8.5 Transformer tests shall include ratio, polarity, no load
loss, impedance temperature, impulse strength on liquid filled trans-
formers (except that the chopped-wave test will not be required, and
oscillograms of the test need not be furnished), sound level resistance
measurements, and exciting current and low frequency di-electric strength.
Eight certified, copies of all test results shall be submitted for approval
except that certified copies of the temperature impedance and sound level
tests performed previously on a transformer which is a duplicate electri-
cally will be acceptable in lieu of temperature and sound level test.
The calculation of the short-circuit strength shall be provided. Of
the eight copies of the test reports submitted, six will be retained by
the Government.
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