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I., SCOPE OF WO:: the :ork to be performed hereunder inclbdes the constrct.i(:,n i::
ation and/or installation of (a) the requir_d Water Facilities a<.o

(b) the Sewage Treatmen% Plant, all as shown on the plans and/o as specified herein

2.) PLAI’S: The plans showing and/or indicating the required festures of the Wate.v
Faci!itie, consist of the following:

Sheet :o.. W-I General Plan Wster Supply,
" ’: W-2 Water freatment Plant
" Wod Construction Details.:
" " W& 750,000 Gallon eservoir.
’ :’ W--5 250,000 Gallon hlevated

The plans zovering the requirements of the Sewage _reatment Plant are as

Sheet qoo S.=! General Plan Sewage Treatment=
" " S-2 Plant Layout.
" " S-3 Operating Buiiding,
" " S-4- Sludge Digester-
" " S-5 Primary Settling Basin.
" " S-6 Trickling Filter
" " S-7 Chlorinating House
" :’ S=8 Secondary Settling Basins
" " S-9 Miscellaneous Structures

3., SPECIFICI’IO:S: Zhe specifications describe the :eneral features of the plants
the materials and construction m thuds and procedures to be used i,

construction; and the type, capac.by and charcterist .csof the various items of equiD
ment to bs installed.

4 GE,%F2JL L. iRME]TS: fhe Co.ractor will be req ired to furnish all labor, material<
tools, equipment and all e .se required for and to constc,

erect and/or install the Water Facilities and Sewage reatment Plant in accordance with
the plans and these specification, y minor detail which may have en inadvertently
omitted from either the plans or specifications, but which are generally kno to be
required and are usually rnishe to complete the c nstruction or installation, shall""b
rnished, contacted, erected and/or installed in a ner consistent with the true
tent and meaning of the plans an( specifications,

l materials, equipment, sppsratus, supplies, etc,, used in the project; the
methods of manacture and/or c, nstction and the methods of hsnd!ing, placing,
ing and/or erectin se shall conform to the followin specificatlons

Special materials, specil methods of manufacting d/or construction and spec.7.
methods of handling, placid, installing and/or erecting such special materials shall
coorm to the requirements stipulat hereln





In general, the following specifications covering materials and methods of con-

strctlon apply to all items required for both the Water Facilities and the Sewage reat
merit Plant Where special materials or equipment are required, or where special methods

of construction, erection and/or installation are required, specific note will be

the location where such material, equipment or method is required

5. SITE PREPARATIOn: Before starting th@ construction work, the site of the proposed
Water Facilities and Sewage Treatment Plant shall be cleared of

any existing structures, trees, undergrowth, debris, etc., which may in manner conflict
with the progress of the work, or interfere in obtaining the required quality of the

finished structure.

Where preliminary graing is required, the material obtained from such grading
shall be removed to-dist&nce as will insure against interference with construction

procedure and damage to the work being done.

All top-soil shall be removed and stock-piled separate from other excavated material
so as to be readily available for use in the establishment of final grade.

6. EXCAVatION: All excavations for bilding foundations, equipment foundations and pipe
trenches shall be made to the established lines and grades.

The widths of excavations for building and equipment foundations shall be sfficient

to erect and brace the formwork in the proper manner. The width of trenches for sewer

and water lines, and the depth of "bell holes" shall be sufficient to lay the pipe
properly to the established line and graded and to properly joint the pipe in the

specified manner.

The bottoms of excavated areas for building and equipment foundations shall be leve!
smooth and firm. All loose material mst be removed before any concrete is placed The

bottoms of pipe trenches shall be rounded, to the curvature of the pipe, to provide a

firm bearing the full length of the pipe barrel.

The finished subgrade for earth bearing slabsshall be obtained by fine grading
to the established elevation. Where such slabs are sloped to drains, the subgrade shall
be parallel to the required slope of the finished slab.

Excavated aterial Shall be deposited at a sufficient distance from trenches or oth

areas to prevent backspi!ling into the trench or area, and to prevent cave-ins of trench
or area walls due to the added superimposed load.

Where excavations are made in mnstable soil, the side of sch excavated area shall
properly shored and braced

All finished subgrades should present surface of undisturbed earth. Any excavation
carried below the established grade shall be brought back to the required elevation by.

depositing approved, selectedmaterial, in such low areas, and tamping and compacting
the material to the required solidity. If the required solidity cannot be obtained in

this manner, the low area shall be refilled wth the lean concrete consisting of one (1)
part Portland cement, four (4).parts sand and eight (8). parts stone.





Any soft or unstable merial encountered at finished grade level shall be re:oed
to a depth of not less than twelve (12) inches below the established grade and shall be
replaced with approved, selected material which shall be tamped and compacted to a firm,
stable condition. %here proper bearing conditions cannot be obtained in this manner, the
void shall be filled with the lean concrete specified in the paragraph a.ve

All er.cavated material not required for backfilling and grading purposes shall be
deposited at such point, or points, on the premises as the local authority may direct.
This deposited material shall be levelled add smoothed off to such extent as not to
appear un.,ightly.

7. BAC[FILLIIG: Material for all backfilling shall be selected earth free of trash,
mortar, brickbats, wood scrap or other debris.

Backfilling materials around footings, walls, equipment foundations, etc., shall be
depos].ted in layers not exceeding twelve (12) inches in thickness and each layer shall
be taped and compacted to a firm, solid mass Backfilling shall proceed in this manner
to an elevation three (3) inches below the finished grade.. The final three (3) inches
shall be of top soil.

In backfilling pipe trenches, the material shall be deposited .in layers not exceeding
si (6) inches in thickness and each layer firmly tamped and compacted until the back-
f&l has attained a height mt less than two (2) feet above the top of the pipe. The
remainder of the fill shall be deposited in layers not exceeding twelve (12) inches thick
a,d each. layer shall be thoroughly tamped and compacted. The final layer shall be
oundedto a height of six (6) inches above the finished grade elevation and allowed to
tanduntil the backfill has attained final settlement. After final settlement has
hen taken place, the material shall be levelled to the required elevation... GOCEI’E MEiIALS:

materials:

All concrete used in the constrction of the Water Facilities
and .the Sewage Treatment Plant shall be composed of the following

(8-a) Cement All cement used in the construction of any item included in this project
shall be Portland cement, Type l, conforming to the requirements of

AS. foM. Specification C-lO-latest revision. (Where approval is given for the use of
hig early strength cement, such cement shall be Portland cement conforming to the re-
quirements of Federal Specification SS-C-20.)

All cement shall be nelly manufactured and of highest quality. It shall be well
hous.ed and kept dry. Cement injured by age or exposure shall not be used.

The cement shall be sampled and tested in the manner prescribed by the A.SoTM
and the manufacturer shall xurnish a certified copy of the test certificate showing the
results of the test covering each shipment, as conducted by a reputable commercial testing
laboratory

The cement shall be shipped in either cloth or paper sacks. Each sack shall contain
ainety-four (94) pounds, net, of cement. The use of cement shipped loose, or in open
bulk, will not be permitted nless specific approval is given by the local authority.





(8b) $ne Kregate for Concreto fhe fine agregate for concrete shall be sand
which shall consist of h fine, granular material

resulting from the natural dlsintegrationof rock. It shall consist of clean, hard
sharp, durable particles free from vegetable or other deleteriouB materials or sub-
stances and excessive quantities of loamand clay.

The organic content of the. sand shall be of such minimum that, when th. sand is

sbJected to the A.S.T.M. Standard est for. such .impurities, the color of the liquid,
.above the sand belntested, shallcompare with the color of the standazd color solution.
In no case shall he loam and clay Content excee .five (5) per cent, none of which shall
b in lumps.

When the sand is mixed with Portland cement in the proportisn of One (i) part cement
tothree (3) parts sand, by weight, according to the standardmetHod for making briquetsj
the resulting mortar shall have a tensile strength at the end of seven (?) and.twenty-
eight (28) days, a5 least equal that developed in thesame time by mortar, of the same
proportions and consistency’, made from the sae cement and Ottawa sand.

The grading of the sand shall conform to that given in fable. I, ,’Grading of Fine
and Coarse Aggregate for Concrete".

If so required, the Contractor shall haven.sample of the snd tested by an approved
commercial testing laboratcryo

-c)..Coarse Aggregate forGoncrete. he coarse aggregate for all concrete shall be
clean, hard, durable and uncoated crushed stone.

Phe stone shall be free.fr0m vegetable and otherdeleterlous matter and free from soft,
thin, flat, elongated, honeycombed or laminated particles, All.comrse aggregate for
concr’ete shall conform to A.S.f.M. Specification C-33, latest revision.

If so required, the Contractor sall have a sample of the stone tested byan
approved commercial tmstlng laboratory.

Unless otherwise specified or approved, thecoarse aggregate shall, be sized and
graded in the fo!lowingmanner:

For reinforced concrete work, the maximum size shall not exceed one-fifth (1/5)
of the minimumclear distance between forms or. the minimum thicknessof slabs; nor shall
its maximum size be greater, than three-quartes3/&) of the clear distance between re-
inforcement and the face of the form;nor more than three-qarters (3/&) of the clear
distance between reinforcing bars.

For unreinforced conczete work, the msximum size of the aggregate sha!inot exceed
one-fifth (1/5) of the minimum distance bsween forms or minimum thickness of members;
nor shall its nominal size exceed two (2) inches for any type of concrete work in this
project, except for mass concrete for which special mixes using larger aggregate may be
used when approved

The gradationef the stone for the vaious nominal sizea shall be in accordance
with thatsbown in Table 1. ’:Grading of Fine and Coarse Aggregate for Concrete".

(8-d) Water for Concrete All water used in concrete shall b fresh, clean,
reasonably c!mar and free from alkmli, oil, or othr

injurious.. The water, preferably, shall be potable..

9. GO2CIEi’E I.FOCEME.f: .[nless otherwise indicated on the plans, all reinforcement
for concrete shall be open.hearth, billet Steel bars, of

intermediate grade, having a tensile strength of not less han seventy thousand (70000)
pounds per square inch; a yield po_n of not less than forty thoazand (40,000) ounds





TABLE I 6RADIG OF FINE AND 00ARSE GGREGATE RgR GONGRETE

Percentage by Weight Passing Laboratory Sieves ilaving Square Openings

2, l,, Iv’ i/2,,. 18,, No.z o. ir. o. o No o o, 0o

eKate i00 9I00 4-3 27 50 0. -i0

.u, I00 90-100 407 0-i

!’ zqo, 90-!oo 22-60 ooo
_i$" I00. 95-100 35...o 1,oo7o o,

" I00 95-100 35-70 0-0 0-,





per square inch; and the percentage of elongation, in eight (8) inches, shall be
not less than foureen (14). For bars under three-quarters (3/4) inch in diameter,
the bending test shall be that the bar shall be bent cold one hundred eighty (180)
degrees, around a pin having a diameter three (3) times the diameter of the bar under
test, without evidence of fracture. For bars three-quarters (3/4) ich and larger
in dimmeter, the bend test requirements shall be that the bar shall be bent cold
ninety (9C) degrees,, around a pin having a diameter three (3) times the diameter of
the bar under test, without evidence of fracture.

All bars shal conform, in every respect, to AS.T. Specification A-15-
latest revision, for billet steel reinforcement, intermediate grade.

Deformed ba.s must be used. Bars deformed by cold twisting, or bars from re-
rolled stock, shall not be used.

Bars for .slabs, beams and girders shall be of sufficient length to extend the
full span of the member bing reinforced, and splices for such members shall occur
only over supports and such plices shall lap not less than forty (40) diameters,
nor less than that indicated on the plans.

Horizontal bars i alls shall project to within two (2) inches of the outside
face of adjacent or intersecting walls and shall then project along the outer face
of suchwalls for the length indicated on the plans.

i’emperature bars may be spliced at any location, provided the splice length
be not less than forty (40) diameters.

Reinforcement shall be carefully formed to the dimensions indicated on the

plans. Cold bends shall be made around a pin having a diameter of six (6) or more
times the least dienslons of the reinforcement bars. Metal reinforcement shall
not be bent or straighSened in such a manner as to injure the material. Bars with
kinks or bends not shon on the plans shall not be used.

Before placing, all bars shall be cleaned of mill and rust scale and other
coating that will destroy or reduce the bond. Whenever there is a delay in

depositing concrete, after the steel has been placed in the form,, the reinforcement
shall bereinspected and, if required, cleaned again.

Meal reinforcement shall be accurately positioned and secured against dis-

placement by,sing annealed wire of no less than o. Sixteen (16) gauge or sitabl

clips at intersections and shall be supported in a manner that will keep reinforce-
ment te proper distance away from the exposedface of the wall. ails shall not

driven into the forms to support the reinforcement. The clear distance between
any bar and the face of the concrete shall be as shown on the plans but in no case
less than one and one-half (11/2) inches ere the surface is exposed to the weather
he minimum cover at wall surfaces not exposed to the weather or to ater shall be

one (I) inch

i0.. FORMS FOR CONCE: All concrete forms shall conform to the lines, shape and
dimensions of the various members as shown on the plans.

They shall be substantially constructed, well braced andsined to resist the
pressures to which they will be subjected. All forms shall be sufficiently water-
tight to prevent the leakage of ortar. They shall be properly placed and substant-
ially tied together to maintain ;msition and shape, to insure safety to workman, to
insure against failure and the consequent damage to adjacent completed work.





Temporary opening,s shall be provided, where necessary to facilitate cleaning
ad inspection immediately before depositing concrete.

All forms shall be assembled and/or erected in ar as Mill facilitate
their rmoval ithout damagi th surfaces, edges or corners of the concrete.

%n approved ts o form tie shall used Preferably the tis shall
of the rod ts, adjustable in lenh, and of such ts as ill leav atal not
closer than one and one-half I) inches be the surface and shall not fitted
Mith lugs, con, ashers, or othr devies, to act as spators, hich ill
lene a hole larger than.seven-eights (7/) inch in diameter or a depression, back
of bh osed surface of the concrete, of ear depth than seven-eights (7/8)
iuch.. Wire tes shl! not be used ecb by specific approval from the local
authority.

Tie rod clamps shall not be removed until the concrete has hardened sufficiently
to permit the rods to be withdrawn, broken off, or otherwise removed ithout
the concrete,

Te contact surface of ood forms shall be throughly soed with clean Mater,
iediately bfors depositing concrete. Where-fos have en erected a sufficient
lenh of time to permit ding out and the opening of Joints sufficiently to permit
the leage of out, the forms shall be soed Mith water ntil the opened joints
have closed. If this redy.is not succsssl, the forms shall be dismantled and
rsrected in the proper manner. A thin coat of approved form oil shall applied
to the contact surface.

It shall be optional with the Contractor as to the type of material used by
forms It may be wood plank,ply-Mood, or steel. egardless of the material used,
the requirements for concrete finish, as stipulated under "Finishing Concrete ill
apply.

All fors, except those supportin bsams, girders, slabs and columns, shall
removed as soon as the concrete has thoroughly hardened, but in no case in less
time than forty-eight {48) hours Fors supporting beas, girders, slabs and columns
shall not be removed unti!the concrete has attained sufficient strength to with-
stand the loads to be imposed.

Proper careshall be exercised in the removal of forms to preve.damae to
the concrete

Before any concrete is deposited, the forms shall be checked for alignment,
dimensions and stability; reinforcement, conduit utility inserts, etc., shall be
checked for proper location and security of position; and all trash, wood scrap,
saw-dust and other debris shall be removed

ll COCTE; All concrete used in the construction .of the various items included
in this project shall be composed of "orland cement, sandand

crushed stone cOrlforming to the requirements for such materials as specified in.
Clause 8 "Concrete Materials". ’The fine and coarse aggregates shall be proportioned
by weight, upon suitable eighing dvices. Portland cement in standard, unopened
cloth or paper sacks, as packed by the cement manufacturer, may be considered as
weighing ninety-four (94) pounds-per sack The nominal mi.ure shall be in the
proportions stipulated for Class::D" concrete, in Table o. 2o "Approximate Proportion
for Concrete".j The mixture/ togethe with the .aount of ater used, shall be sub-
ject to such adjustment as may be required to produce a concrete, having an ultimate
compressive strength, at the end of weny-elght (28) days, of not less than three
thousand .(3,000) pounds per square inch





TABLE 2 APPBDXIMATE PDPO/’IONS FOR CONCE’r.

:3/-to loin, coarse aggrega’ 11/2o to 2in,, coarse aggregate

C.as
Desig-
nation

Total Average
water, Min. Co-
gal. Strength Co- Fine Coarse Mix- ment Ce- Fine Coarse Mix-
per ib. per ment, aggre- aggre- ing factor ment aggre- aggre- ing merit
bag sq. in., Ibo gate, gate, water bags Ib gate gate, water factor,

28 days lb. lbo gal. per Ibo ibo gal bags per
cu, yd. CUo yd.

4,250 94 147 233 38 8.0 94 158 273 37 74
3,700 94 169 263 4.1 7.2 94 179 303 4.1 6.7
3,300 94 200 273 44 6,5 94 210 334 4.3 60
3,000 94 221 314 4.6 6.0 94 242 364 4.6 55
2,750 94 253 334 5.0 5.6 94 253 394 50 5I
2,500 94 274 359 5.3 52 94 290 20 52 48
2,250 94 295 384 5.7 4.9 94 316 45 55 .45

Where methods described under "Controlled Concrete" are not employedJ the quantities of cement, aggregates
and water given in Table 2 "Approximate Proportions for Concrete" shall be used The weights, of fine and
coarse aggregate have been calculated on the basis of damp weights A saturated surface-dry specific gravity
of 265 and average moisture conditions of 5 and ! percent free surface moisture, respectively, for the fine
and coarse aggregate were assumed The proportions in Table 2 are based on a slump of four inches. The Engineers
reserve the right to alter the weight of the fine and coarse aggregate and quantity of ixing water as may be
required to produce concrete of desired quality and consistency.





l nsasurm6nts of cement and fine and coarse aggregates shall be mde separatei
Measurements by weight shall be based on actual, dry, loose weight per cubic foot
of aggregate ussd Proportioning aggregates for fractional sacks of cement will not
be permitted unless the cement is weighed for each such batch. Weighing equipment
shall be of a type which will permit making compensation for changes in the weight
of moisture contained in the aggregates. The weighing equinent shall be accurate
to within one (1) percent of the net load being weighed. Wa:er shall be measured
by a device capable of accurate measurement to within one (i) pint, plus or minus,
of the total amount of water required per batch.

The proportioning of materials shall be based on requirements for a plastic
and workable miz, with the use of not less than sx (6) sacks of cement per cubic
ard and not more than six and one-half 6) gallons of water per sack of cment,
including the surface water carried by the aggregates expressed in terms of the
quantity of cement. The Mater in the aggregates ust be in the quantity specified
gregate moisture content ghall be determined at least once each day and at such
otMer times as the appearance of the aggregate or the mixed concrete indicates a
change in moisture content. The total water content of each batch, together with
the graded proportions of aggregate shall be such that the slump will not exceed
four 4) inches when vibration equipment is used and, in no case, more than six
(6) inches for concrete placd where it is impracticable to use vibration equipment

Concrete, preferably, shall be mixed in a batch mixer and the mixing time shall
be not less than one (I) minute after all materials have been placed in the mixer
drum and as much longer as may be required to produce unifon distribution of the
materials, uniformity of color, and a homogeneous mass.

Concrete from a central plant, or mixed in transit xer trucks, may be used,
provid@d it meets with he foregoiug requirements. -The concrete shall be transported
in water-tlght containers and, upon delivery, shall bs uniform throughout the mass,
with no evidence of segregation.

12 DOSITING CONGT_: Before nning a run of concrete hardened concrete and
foreig materials shall be moved from the inner surfaces

of the mixing and conveying equipment All conveyances, buggies, or barrows shall
be thoroughly cleaned at quent intervals during the placing of the concrete.

Concrete shall be handled from the mixer to the place o final deposit in carts,
buggies-or conveyors and shall not be spouted nor delivere by spout or trough from
the hoists, nor dumped into carts or other conveyors from a height giving a free fall
from the mixer of more than three (3) feet Every possible precaution shall be taken
to prevent separation o;r loss of the ingredients while transporting the concrete
livery Barts or buggies shall be kept on temporary runways built over the floor system
and runway supports shall not bear upon reinforcing steel or fresh concrete

Concrete shall not be placed until all reinforcement is securely and properly
fastened in its correct position, nor until the forms have been inspected and form
ties at construction joints have been retightened nor until all bucks, sleeves,
hangers,.pipes, conduits, bolts, wires and any other fixtures required to be embedded
therein have been placed and ahored nor until the forms and reinforcement have been
cleaned





Special care must be exercised to prevent accumulation of concrete on forms
and reinforcement at points other than where the pour is being made and any such
accumulations of hardened or partially hardened concrete on the forms or relnforcemen
above the general level of the concrete already in place must be removed before the
work proceeds. Concrete shall be placed.in such a way as to prevent all segregation.
Ii concrete for walls, where the free fall exceeds four (4) feet, shall be placed
through openings, in the form, spaced at frequent intervals, or through "elephant
trunks" (heavy duck canvas or galvanized iron chutes) equipped with suitable hopper
heads. Chutes shall be of variable lengths so that the free fall shall not exceed
four (4) feet, and a sufficient number shall be placed in the forms to insure the con-
crete being kept level at all times. Sufficient illumination shall be provided in
the interior of the forms so that the concrete, at places of deposit, is visible
from the deck and runways. Concrete shall be spaded and rodded to thoroughly embed
all reinforcement and Fixtures. When forms are removed, su1’faces shall be evBn and
dense, free from aggreoate pockets or honeycomb.

Concrete shall be placed with the aid of mechanical vibrating equipment and the
vibrator shall be applied directly to the concrete unless otherwise approved by
the Engineers. The itensity of vibration shall be sufficient to cause flo or
settlement of the concrete into place. Vibration shall be applied at the point of
deposit and n the area of fres_hly placed concrete. It shall be of sufficient
duration to accomplish thorough compaction and complete embedment of reinforcement
and fixtures.. To secure even and dense sorfaces, free from agregate pockets or
honeycomb, vibration shall be supplemented by forking or spading by hand in the
corners and angles of fors and along form surfaces hile the concrete is plastic
under the vibratory action.

The placing of concrete shall be carried on continuously bet;een construction
and/or expansion Joints-shon on the drawings. If for any reason it shall become
necessary to stop the piacin of concrete at places other than those indicated on
the drawings, such places and. the manner of making the Joint shall be approved by
the local authority. The surface of the concrete shall be level whenever a run
of concrete is stopped. To insure a level, straight joint on the exposed surface
of the Malls, a strip of I" sheathing shall be tacked to the forms at the outside
surface of the wall. The concrete shall be carried about one-half (1/2-) inch above
the underside of the strip. About one (I)hmur after the concrete is placed, the
strip shall be removed and any irregularities in the joint line shall be levelled
off with a ood float and all laitance shall be removed. Wherever horizontal
construction joints aro made, ties or bolts shall be provided 3 to 6 inches belo
the joint ith which to tighten the forms against the hardened concrete. Vertical
stops shall be placed at interior corners only, unless otherwise shown on the drawings

Before depositing neu concrete on or against concrete that has hardened, the
forms shah be re-tightened, the surface of the hardened concrete shall be roughened
as required, thoroughly cleaned of foreign matter and laitance, and moistened with
water. The new concrete placed in contact ith hardened or partially hardened con-
crete shall contain an excess of mortar to insure bond. To insure sufficient mortar
at the Juncture of the hardened and the newlydeposited Concrete the cleaned and
mositened surface of the hardened concrete, including vertical and inclined surfaces,
shall first be slushed with a coating of neat cement grout against which the new
concrete shall be placed before the grout has attained its initial set Concrete
for the first six inchs of the next layer shall consist of a mix having one-half
the mount of coarse aggregate in the regular mix.

All exposed surfaces of concrete shall be protected from premature drying and
freshly placed concrete shall be protected against wash by rain. All concrete shall
be kept wet for a period of 5 days tr placing, except that 2 days curing shall
he considered sufficient if high early st1"ength ortland cement is used.





Concrete when deposited shall have a tzperature not b!ow 60 degrees Fo In
freezing weather, suitable means shall be provided for maintaining the concrete at
a temperature not lo,er than 60 derees F for 3 days, or 50 degrees F. for 5 days
after placing except when high early strength cement or concrete is used the temper-
ature must be maintained at not less than 60 degrees F for 2 days or. 50 degrees F.
for 3 days. The methods of heating the mterials and protecting the concrete shall
be approved by the ocal authority. Salt, chemicals, and other foreign materials
shall not be mixed with the" concrete for the purpose of pr,entlng freezing.

Io FINISHI.G CONCRETE: (13-a) Floors Immediately after the slab concrete has
been placed and screeded to the required

level, and before the initial set has taken place, it shall be topped with one (1)
inch finishing course, consisting of one (i) part Portland cement and two (2) parts
sand, which shall be trowelled to a smooth, hard, finish. This one (1) inch
finishing course is included in total slab thickness dimension called for on the
plans and, therefore, the finishing course must be placed and finished monolithic
with the structural sl. Where floor drains are not installed, the finished floor
surface shall be level and smooth, entirely free from low. and high areas. he
finished surface shall e protected until it is sufficiently hard to withstand
traffic without marriug.

(l-b) Walls. .@. immediately after forms are removed, both interior and eerior
exposed surfaces of walls, the underside of floor slabs and

the exposed areas of beams shall be inspected for honeycombing and other imperfections
and blemishes. All indications of form ties shall be removed. Honeycombed areas
shall be cut out and all voids shall be solidly filled with 1:2 mix cement-sand
mortar. Immediately Kter the patching mortar has hardened sufficiently to wth-
stand working, all xposed ceilings and beams shall be rubbed with carborundum bricks
until all areas of walls, evidences of form marks, patches and other surface blemishes
are entirely removed@ When completed, all the areas shall present a smooth, even
textured appearance, with all corners straight and unbroken. Only clean water shall
be used during the rubbing process. Surfaces finished by brush-coating with grout
will not be accepted.

The tops of all basin walls shall be steel trowel fished to a smooth, hard

surface The edges shall be bevelled, or rounded, as called for on the plans

3-c) Equipment Fotuatio.ns The exposed sides of all equipment foundations shall
be finished in the same manner as specified, above,

for "Walls, Etc. "o

After equipment items have been set on their respective foundations and have
been properly levelled and aligned by the equipment erector, the Contractor shall
pmur the grout indicatm on the drawings After the-grout has set sufficiently,
the edges shall be neatly bevelled and the exposed surfaces shall be trowelled to a

smooth, hard finish.- It is the intention of these specifications to procure finished surfaces

entirely free from all blemishes and imperfections. If, after removal of

the forms, the concrete is rotund to be too hard to permit finishing by hand rubbing

with carborudum brick, the Contractor will be required to use mechanical means for

prduclng the required finish.

14. .BRICYWO@: (14-a) Sand for Mortar. Sand used as aggregate in mort for
brick and other masonry work shall con-

sist, of the fine material resulting from the natural disintegration of "ok It
shall consist of clean, hard, sharp, durable articles free from vegetable or other

deleterious materials and substances and excessive quantities of loam and clay.





The sand particles shall be of such size that one hundred (i00) percent will
pass an e’ight (8) mesh screen and not more than twenty-five (25) percent will pass
a fifty (50) mesh screen. The sand shall be uniform.ly graded from coarse to fine

The organic content and seven (7) and twenty-eight (28) day strength tests
shall be the same as specified in Clause 8-b "Fi:e Aggregate for Concrete".

(14-b) Cement, The cement used in mortar for .brick or other masonry work, shall
be Portland cement conforming to that specified under Clause 8

(8-) "Concrete Materials".

(14-c) Mortar. Unless otherwise approved by the local authority, all nortar used
in brick and other masonry of one (i) part Portland cement.and three

(3) parts sand. Only a sufficient quantity of rater to give proper density and
workability shall be used.

/hen specifically approved by the lobal authority, ohe, than for the const.,ction

of manholes and other underground items, the Contractor may use a prepared mortar such
as ".Brixmnt’,’ "ifco" or ’:Dewey" The prepared mortar shall contain an atr-proofing
ingredient; it shall require no soaking or slaking; i.t shall contain no ingrdient
hch my cause efflorescence on wall surfaces, or the .fadin of mortar .colo: it
shall cgntain less than one-half () of one (I)percent of Soluble salts he: mixed
Mith th-same sand, it shall have the same strength as the sand-cement mortar pscified
above; and it shall require no other preparation fox’ use than the mixing ith smnd and
water in accordance with. the manufacturer’s directions.

4-d) Brick iI brickued in this project shall be sound, hard, tough, common
brick o a quality conforming to %.S.2,. Specification C-62

revision, for Building Brick. The brick shall be made from clay or shale
be dark red in color.

Oveburned, brittle brick, or brick from the benches of ilns shall not be used
Salmon, soft or underburnsd brick ill ot be accepted.

[’he brick shall bs of standard size; two and one-quarter (2.) inches thick, three
and three-quarters (3.3/4) inches wide and eight (8) inches long. Measurement toler-
ance shall not exceed one-sixteenth inch in thickness, one-eighth. (1/8) inch in width
and one-quarter () inch in length.

Brick sed in the exposed faces of walls, where faces are not to be plastered,
painted, or otherwisetreated, shall be selected for uniformity of sze, color and
texture. Such brick shll have sarp, unbroke, edges and shall be free from cracks,
blisters and other blehes on the exposed face.

Before placing his order, the Contractor shall subit, for local authority
approval, samples, Of the brick he proposes to use in the work. The samples shall
be representative of %he brick that can be furnished and the Contractor will be re-
.quired to furnish.brick conforming to the approved sample.

(14-e) Brick Layin Allbrick shall:be wet before laving and shall be laid in full
mortar beds, with header joints completely filled. The brick-

shall be laid in stretcher and bond courses, with every sixth (6th) course a bond
course. .!I brick courses shall be!evsl, straight and true to the lines indicated
on the drawings Bed and header joints shall be one-half (1/2) inch thick.





Brick for window trim, soldier and row-lock courses, lintels, arches and other
ornamental brickwork shall be laid to conform with the details shown on the plans.

Full brick shall be used throughoht the work, except where cut brick are re-
quired for closures. Bats shall not be laid in the walls.

All interior mortar Joints shall be pointed up flush, in a suitable manner fo"
painting. Lxterior joints shall be pointed up with a rounded tool to give a concave
Joint.

15. CAST STOICS: The Contractor for this project is required to furnish and install
all cast stone trim indicated on the plans, including wAl! coping,

window sills, etc.

All materials used in the manufacture of cast stone shall conform to :hose
specified under Clause 8 "Concrete Materials", and the finished product shall con-
form to those requirements of Federal. Specification SS-721. The necessary
reinforcement shall be provided to insure against breakage in handling, to upport
loads, and to resist stl-esses.

The finished material shall have an ultimate compressive strength of not ess
than five thousand (5,000) pounds per square inch, and the absorption shall no, ex-
ceed seven (7) percent.

Cast stone damaged in shipment or during the bundling nd laying process shl!
be removed from the project and replaced with first class material. Except where
minor patchwork is approved by the local authority, dmged, imperfect or off-siz
aaterial will not be accp.tede

All cast stone shall be laid mortar conforming to that specified in Clause
14-c- "Mortar"

AI cast stone pieces shell be cleaned and drenched with clean water just prior
to setting. The pieces shall be set level, plumb, square and true, with uniform Joints.
in full mortar beds, and vertical joints shall be flushed full. Te thickness of
bed Joints shall conform to existing Joints. Vertical joints shall be of uniform
thickness, not less than one-quarter () inch nor ore than three-sixteenths (3/16)
inch wide.

After being set, all cast stone shall be fully protected to prevent de,age to
corners and edges, from mortar droppings and staining, .Any stone damaged after
being set shall be removed and replaced by undamaged and/or unstained material.

16. ST!CRAL STEEL: All structural steel, and miscellaneous iron work composed of
structural shapes and plates, shall conform to A.S..M

Specification A-9 latest revision, for "Structural Steel for uildings". Fabrication,
including connections, and erection shall be in accordance with the requirements of
the American Institute of Steel Construction. Shop connections shall be riveted.
Field connections may .be r..,veted or bolted.

All columns shell be erected true and plumb. Standard wall bearing plates shall
be provided at the well bearing ends of beasm, and the tops of beams shall be at
the elevation indicated.





With the exception of those areas to be imbedded in concrete, all structural
steel shall receive a shop coat of red lead or other approved metal protective
paint. All steel areas to be exposed, after completion of the project, shall be
given two (2) coats of approved quality, metal protective paint of a color to be
selected b;! the local authority.

17. S...’ESL SASH: All steel sash istalled in this project shall be of the commercial
projected type similar and equal to those manufactured by Detroit

Steel Products Co. or Yuscon Steel Co.

Sash members shall be of hot-rolled, copper-bea,ing steel, and shall be especially
shaped for seel sash construction. Jamb, head and sill members shall be flanged
or fimed for anchorage in the building walls, lintels ad sills. The frame members
at vents sills shall be provided with weep-holes to provide for drainage.

Vents shall project outward at the bottom and shall be provided with a solid,
steel balance arm at eaeh Jamb. One end of the arm shall be pivoted to the vent
Jamb member and the other .end to an integral bracket on the JAmb weathering mmbero
The vent position sll be held by means of friction shoes, sliding in the frame
weathering channels, equipped with rustproofed compression springs and removable
bras housings.

The sash shall be provided with weathering members spot welded to the sash
mbers. Neathering members at sill ends hall be turned and mitered to form a
v,aterigh closure.

All vents shall be equipped with a cam type locking handle and pull pieces.
Vents beyond normal reach, above the floor level, shall be provided with pull chains
and spring catchesj

The sash shall be installed solidly in the brick walls end sills, with the Joints
between masonry and steel completely filled with mortar on both sides. The sash shall
be adequately anchored at sills and Jambs and the head fin shall fit snugly between
members of the lintels.

The sash shall be erected perfectly plumb mud true and sll be entirely free
from lateral distortion. Ventilator sections shall operate freely in all positions.

All sash and sash hardware shall be galvanized by the hot-dip process.

18. DO00 FRAMS All doors shall be of the size and type called for on the
plans and shall be constructed of white pine or fir. Stiles

and rails shall be of one and hree-quarter (13/4) inch stock. Lower panels shall
be of the raised, bevel typ and the upper panels shall be subdivided, for glazing,
as shown. Double doors shall be provided with T-astragals.

Door frames shall be constructed from one and tree-quarter (i 3/4) inch by five
and one-half (5) nch stock and shall be of treated, "Panderosa" pine. The frames
shall be rabbetted for both stain and screen doors.

All door frames shall be securely anchored to the brickwork, at each Jamb, with
mt less than three (3) metal anchors.

’frim for frames shall conform to that shown on the plans.

All doors, frames and trim shall be iven one (i) prime coat and two (2)
finsihlng coats of high grade oil paint, color to be selected by the local authority.





With the exception of those areas to be imbedded in concrete, all structural
steel shall receive a shop coat of red lead or other approved metal protective
paint. All steel" areas to be exposed, after completion of the project, shall be
given two (2) coats of approved quality, metal protective paint of a color to be
selected .f the local authorlty

17. SfEgJ. SASH: All steel sash installed in this project shall be of the commercial
projected type similar and equal to those manufactured by Detroit

Steel Products Co. or Truscon Steel Co.

Sash members shall be of hot-rolled, copper-beaing steel, and shall be especially
shaped for steel sash construction. Jamb, head and sill members shall be flanged
or fired for anchorage in the building walls, lintels and sills. The frame members
at vents sills shall be provided with weep-holes to provide for drainage.

Vents shall project outward at the bottom and shall be provided with a solid,
steel balance arm at each Jamb. One end of the arm shall be pivoted to the vent
jamb member and the other .end to an integral bracket on the Jmb weathering member.
The vent position shl be held by means of friction shoes, sliding in the frame
weathering channels, equipped with rustproofed compression springs and removabl@
brass housings.

The sash shall be provided with weathering members spot welded to the sash
mmbers. Weathering members at sill ends shall be turned and mitered to form a
atertight closure.

All vents shall be equipped with a cam t2pe locking handle and pull pieces.
Vents beyond normal reach, above the floor level, shall be provided with pull chains
and spring catches.

The sash shall be installed solidly in the brick walls and sills, with the Joints
between masonry and steel completely filled with mortar on both sides. The sash shall
be adequately anchored at sills and jambs and the head fin shall fit snugly between
members of the lintels.

The sash shall be erected perfectly plumb and true and shall be entirely free
from lateral distortion. Ventilator sections shall operate freely in all positions.

All sash and. sash hardware shall be galvanized by the hot-dlp process.

18. Q.o, ’O FRAMS All doors shall be of the size and type called for on the
plans and shall be constructed of white pine or fir. Stiles

and rails shall be of one and three-quarter (13/I) inch stock. Lower panels shall
be of the raised, bevel type and the upper panels shall be sbdlvided, for glazing,
as shown. Double doors shall be provided with T-astragals.

Door frames shall be constx,cted from one and t:ree-quarter (I 3/I) inch by five
and One-half (-) inch stock and shall be of treated, "Panderosa" pine. The frames
shall be rabbetted for both main and screen doors.

All door frames shall be securely anchored to the brickwork, at each jamb, with
mt less than three (3) metal anchors.

rim for frames shall conform to that shown on the plans.

All doos,- frames and trim shall be given one (I) prime coat and two (2)
finsihing coats of high grade oil paint, color to be selected by the local authority.





]-9. DOOR IIARDWARE: All doors shall be equipped with hinges, lock-sets, stay-bolts
etc., of the same type, make and style as specified for the

Water Treatment Plant Building.

20. _ROOF FA!G
shall e finished four () sides.

All lumber used for roof framing and sheathing
shall be ?{o. i common Southern Yellow Pine and

Falters shall be of the sizes shown and shall be spaced as indicated on the
plans. Cross-braclng shall be provided at the mid-span oint.

All sheathing for roof and crlchets shall be of tongue and grooved material
and of the thlcness shown. The sheathing shall b nailed to the rafters vith not
less than two (2) Sd. nails at each rafter.

The under side of all roof sheathing, all exposed areas of rafters and cross-
bracing shall be given one (i) prime coat and two (2) finishing coats of high grade
oil paint of the color s,slected by the local authority.

21. HOOFIG: All roof areas shall be covered wih built up roofing, of the tr-
and-gravel type. Barrett Type "AA", equal to that guaranteed and

bonded for twenty (20) years. "’he roofing material shall be applied in strict
accordance with the manufacture2’s specifications.

22. FLASIII,-,. The intersecticns of all roof decks with parapet walls and roof
openings shall be flashed, as shown on the drawings and/or as

specified herein, with sixten (16) ounce copper. The flashing shall be built
into the .u.’apet walls, as he brick is laid. Ecept where there is nsufficient
depth from the under side of the wall coping to the top of the roof deck, the
flashin shall be not less than ten (I0) inches deep. The imbedded section of the
flashln shall extend no less than four (4) inches into he wall and shall then
extend upward not less than two (2) inches. All bends shall be, preferably,
machin made and shall be true, right-angle bends. The lower, exposed edge shall
be doub).ed back one,half (1/2) inch to provide stiffness.

I,. joints of coppsr sheets shall be lapped not less than two (2) inches and
shall "Oe full soldered. All solder shall be half and half virgin lead and tin.

23. ROOF DItlWAGE.- The scuppe’rs, in the parapet Malls of the Operating Building
and Chlorinating House of he Sewage Treatment Plant shall be

fo:med of sixteen (16) ounce opper. fhe scuppers shall be flared and flanged, on
the roof side of the wall, to insure a perfect wall seal at the wall opening and
fo:r co.nection to and with b.e wall flashing and roof covering. he connection be-
bween the scupper and flashing shall be soldered in the manner specified for the
flashing.

The scuppers shall project through the walls and shall extend a sufficient
length into the conductor heads to insure against leakage at this connection.

Conductor heeds, and downspouts shall be of th f6rm shown on the plans, and shall
b of galvanized, copper-bearing steel, of not loss than No. 22 gauge. The downspouts
shall be not les than three (3) inches by four (%) inches in size and shall drain
to the points shown on the plans. The conductor hoads shall be.of the size and
general form ind.Lcatd on the plats, and of a stock pattern meeting the approval of
the local authority.

Donspou’s and conductor heads shall be given two (2) coats of high vfaality,
metal protec% ire paint of a color a@proved by the local authority.





All other gate valves, three (3) inches and larger in size, shall be iron-

body, bronze mounted, double disc, flanged end, O.S.& Y gate valves, designed and

constructed for not less than one hundred twenty-five (125) working pressure. These

valves shall be equipped with operating hand wheels. Valve flanges shall be faced and

drilled 125-pound standard Gate valves two and one-half (21/2) inches and smaller in

size shall have bronze bodies, screw ends, designed for one hundred twenty-five (125)
pounds wor,ing pressure, and shall be equipped with, operating hand-wheels.

All ":alves to be used for throttling purposes shall be globe type valves and shall
be design’-d for one-hundred twenty-five (125) pounds working pressure. All globe valves

shall be f,:lly bronze mounted and equipped with operating hand-wheels. They shall have

iron or lronze bodies and shall have either flange or screw ends, depending on size
in confo-mity with the sizes designated for gate valves.

Ch,;ck valves shall be of the swing check type designed for one-hundred twenty-five

(125) L)unds working pressure fully bronze mounted, with iron or bronze bodies and end

connect:.ons in conformity with the sizes designated for gate valves. The check leaf
shall b of the balanced, non-slam type, All check valves shall be designed and con-
structd to operate in either a horizontal or vertical position

(24-g) Pipe Jointing Materi.a.l.o Jointing material for cast iron, bell and spigot pipe
shall consist of lead and, at the Contractor@s option,

either hemp or jute Hemp, if used, shall be of the braid type and of a quality per-
mitting tight caulking. Jute, if used, shall consist of tightly twisted, tarred strands.
The Jte, or hemp, shall meet the standard requirements of the A.W,WoA. Lead shall con-

form t, the requirements of Federal Specification QQ-L-156o

G,skets for flanged connections shall be aestos, metallic-cloth, Grade Ii, con-

formin to Federal Specification H:G-76.

All screw connections shall be made p by coating the male thread with high grade,
pipe jinting compondo The compound shall be of the lubricating, non-corrosive type.

(2h) Hydrants. Hydrants shall be installe, at th SewageTreatment Plant, at the

locations indicated on the plans. For the sake of niformlty and

the c,nvenience of interchangeability of parts, these hydrants shall be of the same

size, type and make as those now installed in arawa Cerrace, ProSect o. !.

(24-i) L._ayin [ndergroud Water Pipe. All pipe for underground water lines shall be
laid to a straight line or the curvatre, in-

dicat,d on the plans, and to a sufficient depth to give not less than thirty (30) inches

cover over the top of the pipe. Abrupt changes in the line shall be made with the

specil fittings indicated. Tees, plugs, hydrants and other dead ends shall be securely
anchored with concrete backing against solid earth.

Each length of pipe and each special casting, valve or other line insert shall be

carefully inspected to see that it is clean, sound and free from defects, and that.each

valve, hydzant or other operating equipment is in perfect operating condition and properly!
lubricated. Valve and hydrants shall be tightly closed before bing installed in the line,,

Where it is necessary to ct cast iron pips for closure pieces, the cutting shall be

neatly dne and eemscar shall betaen notto njure either the pipe or its cemen
lining.





After excavating and preparing the trench, in the manner specified in Clause 6
"Excavation", the pipe shall be carefully lowered into the trench with hand ropes or
mechanical means. Before connecting a new length of pipe with the pipe previously
laid, both bell and spigot, forming the connection shall be thoroughly cleaned and
dried. In making the connection, the spigot shall be sspended on a full length strand
of hemp, or jute, which shall be carried into the Joint when the spigot is forced home
in the bell. The hemp, or Jute, shall be of sufficient thickness to support and hold
the spigot in a central position in the bell.

After the spigot has entered the fll depth of ,he bell, the hemp, or jute, shall
be tightly caulked around the entire periphery of the Joint Only sufficient hemp,
or jute, shall be used to insure holding the spigot in its proper position in the bell
and to prevent leakage of the hot lead into the barrel of the pipe.

After the hemp, or jute, has been properly caulked, the resminder of the annular
space between the bell and spigot shall be entirely filled with hot lead; the lead
being retained at the outer face of the bell by the use of a standard, pipe Jointing
"snake". The entire Joint shall be completely filled in one (1) pouring After the
lead has cooled sufficiently to permit removal of the "snake", the lead shall be tightly
caulked into the bells The caulking process shall be performed with three (3) sizes of
caulking tools, beginning with the smallest. The final caulking shall be donewith a
tool slightly smaller than the width of the Joint and the finished surface of the lead
shall be even with the face of the bell. The finished joint shall show a surface of
uniform width around the periphery of the pipe, and the depth of the lead in the
finished joint shall be not less than two and one-half (21/2) inches.

As tho installation of the line progresses, sufficient backfill shall be placed to
hold the pipe in position, but leaving the Joints exposed until the line has been
tested. Each section of line, between valves or such other leugths as the local
authority may designate shall be tested to a pressure of not less than one hundred (I00)
pounds per square inch, and this pressure shall be maintained for a period of not less
than twnety-four (24) hours. All evidence of leakage, at any oint, shall be corrected
by recaulking or, if so directed by the local authority by remaking the entire Joint

The Contractor will be required to furnish proper testing equipment for producing
and maintaining the required test pressure, and, where so required by the local authority,
test plugs for locations here valves are not provided

After each section of tested line has been approved, the backfilling of the trench
shall proceed in the manner specified in Clause 7 "Backfilling"

(24-j) lntallation of Plmt Water pipe Plant piping consists of all pipe, fittings,
valves, etc, within buildings, for con-

nections to equipment and services, and all other water lines not classified as under-
ground lines.

All plant piping, valves, fittings, etc., shall be installed in the locations and
in the manner shown on the plans and/mr as specified herein

All lines shall be properly supported by means of hangers, stanchions or other
approved supports Special care shall be taken at equipment connections to prevent undue
stresses being transmitted to the equipment.





All pipe shall be cu tp proper length and flanged or coupled at the points
designated on the plans.

Steel pipe shall be threaded in an approved anner and the dies shall be
unworn and in good condition. Aer threading, the ends of the pipe shall be
reaed to reove all burrs .and the finished ends shall be perpendicular with
the barrel of the pipe.

Flanges and other couplings shall be ands up tight. The bolt holes of the
flanges on each end of the pipe shall be In.the same relative position, to
aatch equipment or other fixture connections, When ready for installation, the
end of the flanged pipe shall show a slight recess back of the flange face.

After insertion of the gasket, the flange bolts shall be drawn up evenly
so ’as to produce an even pressure over. the entire surface of the gasket. The
finished joint, when tested, shall be absolutely tight, with no evidence of
leakage

The threading of pipe, for screw connections, shall be done in the same
anner as specified for flanged pipe, The length of the thread shall be Just
sufficient to make up o the full depth of the coupling or other piece to
which the pipe is connected. ADy exposed thread, af%er the connection is made,
shall be given a heavy coat of metal protective compound or paint.

Small piping, ith threaded Joints shall be provided with a sufficient
number of ground-Joint unions to facilitate dismantling without disturbing
any equipment, and to properly sectionalize the line to permit eensions
and/or alterations.

25 .C.. IRON SEM.ER LINS: All cast iron pipe used in the construction of
the sewage force mains and the Sewage Treatment

Plant lines shall be Class I00, bell and spigot pipe conforming to the
requirements of Federal Specification WW-P-21. All fittings shall be AoWoWAo
Class Do Valves to be laid underground shall be of the same type and
classification as specified for ater Mains.

All cast iron pipe, fittings, valves, etc., equir@d for sewer lines
shall be laid in the manner specified for Water-Mains. These lines shall be
laid, accurately, to the lines and grades established by the plans and/or
directed by the local authority. Jointing aaterials shall be as specified
for Water Mains. Where the gradient of any line is not established on the
plans, the pipe shall be laid on a uniform grade established by the invert
elevations of the connected manholes

26. V!.RIF..IED cLA,,SEEr q DR.AI. .: I ser d ain lines
nst of vitrifi

pipe shall coo to the followi specifications:
2a) Pipe .and Scis I cl ser a dain pipe d species used

in ts pJe shall salt az, vitrifi
ci, II and spigot te actur in scrdance th the rrnts
of AS.T.Mo Specification .13, latest rIslon. The pipe d species
shl of st quiy hard and thoughly rn. Interior sfacas
shall soth and th iIde outside surfaces shall s glaze.
The wIs shl of unifo tckness and the hu sl pperly
shap to receive the spit of the adJoini pipe and. the Jolntlng
(2b) Joint Mater =. The Joint mai fo viri c! pipe

specials shall consis of hemp, or oum, a
.bitunous cound..The bituminous mat,ri-shl "GK "Jointite", or
.epprov equal.





(26-c) ,:- All pipe and specials shall be laid te established
lines and grades, Each length of pipe and each special

shall be careflly inspected before laying in the trench. Each piece shall be
elean, sound and fZ’ee free defectS.

Spigot endsshall be carefully centered in the hus and the annular’ space
shall be maintained by means of a tightly caulked gasket of twisted hemp or
Jute. The strand of hmp or Jute shall be of. sufficient length to extend
tirely around the perimeter o the pipe. The gsket shall fill not more than
one.fourth (1/4) the depth of the hub.

Ater be gasket has been properly placed, the remaining space .shall be
entirely filled with the Jointing compound. The cmpound shall be heated afld
poured in the manner prescribed by the material manufacturer,, and the fnished
Joint shall be water tight,

9afore any pipe ia laid in the trench, the tcnch bott shall be carefully
shaped to give a firs support for the barrel of the pipe. The pspared trench
bottom shall cnform to the established grade.

the The filti shl plac a aot in
Succsfv s ih..ls unti th pipe i cover tea dth f two ()
fe, The ee of the ckfli shall
in succsive {12) inch ls. P care shall teni the
ir ekfilli operation to prevent dispeent of the pi
quir line and :e d e evt inJu to the pipe or sials,

27. PPE.PED O.I-: 1 sew lines, laid .aven level
shell sup on .pile %s sho

on the pls,: he-lines, lke those ld low u, shl d ac-
rtely tbe.tash line a e. 1pipe, joii ti, ’,
usin th c6tie of.these lin shl be as call for en the pla
d/r speci hee.

pressure treat.ed with a minimum retention of tvelve (12) pounds of creosote
oil per cubic foot. All pilee shall co.nfbm t& Fed@tel Specification MM-P-371,
Typo II, Treated, Class C.. All piles shall have a butt diameter Of not lesS
than ten (iO) inch.es a tip diameter, of not les than six (6) inches,, and shall
be of such length that the actual earth penetration, qfter being driven to
capacity, shall be not less thn flfeen (15) feet Each pile af%er being
driven, shall have a bearing ckpaciy of not less thanl fi (..5} tons. The
bearing capacity, "P", shall be detelainsd by the folioing feraulae,

For gravity hamers,

For single acting steam hemmers,

For double acting ste haeers P
../-- O.1

here P = Safe bearing capacity, in pounds
W Melght, in pounds, of the striking part

ofthe her.





last ten (10) blos for. stesa haemers.

All piles used in any one trestle shall be o as nearly unifom size as
it.- pastiable to obtain, and the alignment of the diven piles shall be
as close as practicable to that called for on the plans,

All pile ct-off points shall be at established, elevations determined
:ro the requed gade of the pipe ltn supported.

28. LDLES ND M&BDLE.CSTINGS: All1 ins n1,
at the WatTr e-nt Plts,

ply. Thele
seo, thet o. theu son sl fo at ts
alo the peri.

All bed and bead Joints, in the bickork, shall be eoplately filled
with ota to exclude al infiltration of ground ater.

Each aaole ehall be provided with a ast iron le .v.
Thee fr vs sl o trC s of the se tt
weit tse wtl in he

29. _.: All hydrants installed at the Sewe Treatment Plant shall be
of the same size and type and, to provide for .standardization

and interehangeabilit of parts, shall be of the sae ake as those no installed
in the water distribution systma.





Samples of the tala foun n eaoh atratu shall be obtained and

the depth below go.und suaoe and the thioknese o the atattm hioh
the sample was obtained,

All water bearing strata shall be desorbed in detail, eting vhether
the atrial is loose or co,past, its, color, and, if gravel, wheths water-
wn or angular. svdenoe of sty shall be noted.

hen so .roqusd b the loa autbority sl of eto
the viot strata sl for the fol

ppsies Phlphte ty, totty ctes
botes, tons eor, n dode, tMdty, odo

If ater .Of sufficient quantity and sutable quatty cannot
at the st dLat, dito tt eels s drl nt
terte st des the.o authority.

the drl of the ttw ore" rater
et for is. 1 tor. strata tn tenty
of the eoes soapp pson
e prt aoe tthe II. These pret
t t so tt the ater sles II ttative





(b) Pmwanent Wells Ater dilling the test ell at a desSgnated site and after
tt is dcter-ed that the specified quantity of water can

be obtained fza said site and the quality o the ter to be obtained meets the
approval of the loal wtthority, the ConFaetor shall dAl and construct a
peemenent wall in acoozlance ith the ollo speoiicationss

(b-l) - To perment to be dAlled ad constructed ureter these
eptficetions shall be of the "gavel alle type.

(b) -ech of the finished permanent ella shall have a
contimmtm stable production oapaoity Of ot less than

to hmed (200) gsl.lons per tmCeo

(b-3) Dra-_n The dzm-doa of the ater level in the permanent veil,
during the time it is being pmped at the rate of to

humed (200) ga.ons per mimate, shall be such that the ater level, in the
_el, dring the ptmpAag pmod, ill not be loer than levation minus twenty
( 20.)

(b-A) Y!ll Construction A pit easing shall be installed fm an elevat$on
of six (6) inches above mnd level to and into

an imperv.ous stratum not less than treaty (20) feet I1o xcmnd level. This pit
easing nall be of proper diameter to ascomato the ell aig an provide
adrte annular pace betvee the t casiz to pert plaoig the required
oe..The sal sll be of eemmt grout composed of Portland eaent, Type 1,
-’ozin to Federal Speeiication SS--l end rater. The ILtxed ut shall
eigh -not less than ourteen (1) pounds per gallon, and shall be placed under
Inassure. The well oasJa shall be of proper dimmtm, to accosmodate the pmap
end ptmp sha_et asin8 an to persttt the nflov of water foB approved
lntewediate water bearing strata, In no ease shall the 11 casing be less
hhan fourteen (14) inches in diameter Both pit and casings shall be ot
genuine ought iron pipe eonozaing to Federal Speciication -P-a, Clasa. The casing Joints say .be thzmded and eoupled rlth heavy recessed-type
couplings permitting ends of pipe to butt, or they y be ield welded.

aeh approved water bemng strattm shall be developed in

sise el the stt or pforat t the pse
ofto the w. The ai o Wavel irs dthesine of ss.
enthe s th rook sl i th evel, as

The drled well an all easings shall be as nealy vertieal as practiealan the pump an pump casing shall not biz against easing or reek at any pot.

a stated above, the intent of these speeiieations is te obtain a yell of
the "ravel wall" type. Mhere the contractor’s staard construction proeedure
differs ioa that outlined above, but r/ll produce the requied quantity and
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Th gamp settings shall be tueat (20) feet th vat,e: levl n
the the prop is opeain at the ed ospant. Fnal PmPing
ondlt2ons shall be dgrwa/aad t the Contralto= snd hi" he local
authoa’lty.

(c) The prop hed shall be of closed rained
of heavy.duty type and desned o noti.,, the

vertiel, hollo abaft nnto (and for the rht anle euw on oa (1)
of the hom. A flmzged, above Kround, dtschae eounoetion, no. less
then four () inehes in stse, shall be peevided. .The flange shal be

(d) leheree COlmm The dscharse olu 8hall be of th .erlal
roemmended hF the pump mmufeotuer Or the

titM. It of te
en the

in s.t

The eoin boarin etaine shell be of th e b
c Lvet. The 8
le. sp, wat luit, bt
rl in the t t 1
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The ss sin selo t tt
lh d thess e ot
pl a strh t 1t one (1)
the s. Ts o the8 seto sh oe

foro ttt, 1 t#s he
ne or sts stl sl sl provtd on the

(f) - The pmap boyle, shall have properly desiEned guide vanes
and the water pessses shall provide a snooth path to

reduoe friction to a uinimm. The bowls shall be of suitable thlekness
and heavily, ribbed to withstand the shut-off pressure of the pump:

(g)-The ,peller8 shall be of the s-open type, of
bone, havin a sutable numbeF Of blades to nest

the puupin conditions. Eaeh impeller shalli be oarefully naehined and
finished, accurately fitted, and porfeot7 balanoed both dynteally
end hdrauLtoally. The /npellers shall have non-oveloadi eter-
tstts, and shall be so designed hat an increase or deerease in the
operatln head will not ause an exoesrlve inereese or deoroase in
pump oapacity. The hepelleT shall be looked to the 4repeller shaft
vith tapered sleeves and leek nuts. Keywsys aud keys shall not be used.

(h) Ieller S.ha The er shaft shall be of stainless steal,
oareflly intshed. Theeds shell be lathe cut.

The shaft bearings shall be of rubber, Goodrich eutless type o equal,





(n) Rth &elo Goo_ .tv? X note unpin. Clauses (a)
e drve sl etej ve the
ttio. It 1 ot table ;tlo to de thep 1ap the lie is att at its ist efficient
8.s of he tt eel,c t, th tr or
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(o) llery.Gas.olno Engine The auxiliary gasolne enIne shell be a
oosplete, eel-(R)ntalned, eItl-wzliner,

hey uty poe plant havg a heepo feting at least thirty (30) per ent

ariee operatiag sh&ll be that equtad to operate the pp, through the
[-ht ane drive. The eu .ah811 be arran for han etartn and shall
be equipped th 8 naeto ntn system. The equlpnent and aoceesorles shall
inalude an adjustable, he duty clutch poer take-o, fan, radiator
and ater puap! eartretor, gese]Ane 11te sad air eleane! initlon seiteh,
spak plugs and ignition ed cables! pressure lubrieatiag system, oil
llte and oil pessure ue! attuning crank, and .exhaust pipe and mfCler. A
aetal instuction pJe giving the mmafactum’s xmmsation o. lubrieat;!ng
oil and other pezCinent ttoza,tic9 shall be attached to the unit. , engine
shall be "Cliaa, or approved eual.

The engine shall.aed on a sturdy east iron or elded steel base. It
shall be connected to the rlgb., angle gear drive by esns o a drive shaf pro-
vided vlth flexible couplings.

The exhaust pipe, from the eine, shall be extended through the Inmp house
wall, in an asbetos-oent sleeve, ad the FAer shall be unted on the end
of the exhaust pipe at a distance of one (1) foot fom the eali/

A fif%een (15) gallon gaeoAne suppl tank shall be furahed and mounted,
on the pup house all, at the mat convenient point or-,fllling and for tanning
the gas line to the engine.

The Contrastor shall place the engine in service operating eoadition, fill
the gasoline stoage tank, fush out the cooling and lubricating system, and
ilA the cooling system ith clean ater and the crank ease ith the proper
grade of oil.

2.04 ., The Cntractor shall furnish all aterials required for
eonneiag the pups to the raw water and he shall in-

stall them in the anner shon on the plans and as epecJ.’J.ed herein. (See
.o. )

AIA gate valves shall be iron bey, bronze ounted, double disc gate valves,
ith rising sts and operating hand wheels. The valves shall be Chapman, LAst
59 ’, or  ual.

All cheek valves shall be hbody, tonse mounted check valves, ot the
tilting disc, non-slam type. shall be Chapman, List 23, or approved equal.

The meters shall be of the flanged-tube type, suitable for installing in
the horizontal run of the puap discharge piping. The aster tube and body shall
be of east ion and all psts subject to water contact shall be designed and
constructed for a pressure of not less than one hundred tentyv-five (125) pounds
per square inch. The eters shall be our (4) inch in sse and shall be eepable
of aeasuing a of ot more than, fifty (50) gallons ainnte and a

of not less than three htmdred (X)) gallon per inte, ith an accuracy
of not less than ninety-eight (98) per set of the astual feo The eaters shall
be equal in every respect to tse anuactued by SparlJg Fter Co.

All flang on pipe, fittin, valves, ete, etc,, shall be 125-pound
standard, ith 125-pound standard drilling. Gaskets shall be 1/8" thish, red
ubber, cut gsskets espeo11 designed for cold ater service. All bolts shall

have squere heads an hexagon nuts.





3o01 REQUIRTS: The Contractor or ts Sion 11 to
for the nston oE, d he st, the W.Ttmt

tn accordce th the detls sho on
an Nos WI o W-, elusive, the rurts set foh in

d ells now opation suppl water tc he oje a the

equipment, together with other required ,appurtenant equipsnt and accessories
shall be as lled for on the plans and/or as specified herein.

(b) Plant O.apacity.- The water treatment plant shal/ be capable of
softening filtering and steiiizing not less

than one illion (1,000,000) gallons of the speoifled water per day.

(c) Sof%enln Unit.- The water sof%eIn unit shall be of the catalyst
filled tank type utilizmg lime hydrate as the

softenig agent and to retard precipitation of the alctum
carbonate before reaching the=contact sumfgce. The softening tank shall
b of the general shape and size indicated on the plans aud. shal be equal to
the "Spiraetor" softene manufactured by The Permti5

The softenin tank shall be of the ravity type an shall, be equipped
with the. following aessories and appurtenances:.. A co.plate e3are of catalyst anules not less than

310 ubic feet.

Tank cover with access manhole Manhole to have klnged ooVero

Ladder from foundation slab to top of tank.

Oatalyst storage tank and hopper.

Eduutor for introduction of catalyst and necessary piping
fro stoage tank to softening tank.

Softening tank drain valves and special piping,





7. Two (2) lie atxing and .feeding tanks designed for 12-ur charges.

8. One (1) phosphate and feeding tank designed for a )-hour
chargeo

9. Three (3) chemical pupe for feeding lie ande solutions
to the sofenin tank. These pups to be Kilton-oy, or

10. The necessary piping required for the intereonuection of the
chemical tank, the feed pups and the softentn tank

11. One (1) eight (8) inch, venturi type rate of flow controller
for reulatin the flow of water to the softening tank. This
controller to be equal to that anuacured by the Spl
Valve & Meter

In order to obtain a well coordinated softening syste it is preferred
that all items )/sted above,. except-those otherwl,e designated, shall be
mfactued, fabricated ad/or assembled by one opany speializtng in
the mnufactue of water softening equipment. This equipment shall confrm
to the mamfacturer,s design standards. All other items, i.e., those where
a particular anuacurer,s nee is mentioned, ahall be of the hi,best
quality obtainable and Shall be designed and snfacUred especially for
the service and condit.ons under which they will operate.

The main softening unit, .together with its appurtenances and accessories
shall be capable of reducing the hardness of the well water to a hardness nt
exceeding sixty (60) parts per million when operated in aoeordance with the
manufacturer’ s directions

The following is an analysis of the water delivered by one of the
existln wells now in operation a the project.

Total Hardness, calculated as CaCO
3

181

Calcium Hardness,

Mgnesitan "

Alkalinity,

" -=----===-=------153 " n .
" ....... 28 " " "

" -182 " " n

Chlorides, ,

Sulphat

Iron,

Manganese,

Organic Matter, . . 02

Color





Before designating t.e aount of lie and phosphate to be us in
the prelitnm treatmt o the water, the Contractor shall have
oposit sample of the waters of all the wells analed. The results
of this analysis shall be-hsed as a guide for placing the plant in
operation.

(d) .Man...uf.atuer’s Da.wS. ad.. Service eaof
tbetso

t its1 slsh the rar
t (3) lete ss of d.asthe
sh. The dr shl ac le
for instll thet rod-gat% it e for opation.

’n receipt of tiue, o he ntor, tt the
mont is ,, the aer slh the sces o a field
rresative who sl ipt the imtlation, t the rar
of ’reio ru, sist the Contrar in placi the
pment i operation, t the plt oator in the
metds of ation

(e) The ftet of the wer treatnt plt
iss offo (4) oneP ei

inch dier, stl prese te filters, together with their
aptenc and acessories, the filt pip Tee 3)
the fts wereh under a previo ntra the
(4) t sh a dtplicae of tse w on order. The filteri
ia the oage stm sl prous specifiC.

(f) The filter pipit, isti of the
pip, vv$s, fitt, c., for

the iue, euent, wash, rh waste1 shl stl
as sho on the plus ad acrde th the ruirts 9
in Clause 24 of thee

(g).ts A filter rate controller shall
sh tall in the

efut ne from cash ft. h ntroll shl have feive
ntlr of m eighty-five td (85,) fo.r
fiy thousd (450,) g10ns per day. The ros shl
ls tho (4) in in size andsl u, in e

itl in the h wat
hd, tn the vh the first filter, orifice plate
suitable for aetati a wh rate indiear. e dicator

of themmet bh Inttio Fter
Co., o tt sh the Ptit o. e itors
the ire ri t, with sceauate for 0 1,0 go
pe a. The tlation sl leth the ru
incidt pipi isolati vv.





J bhs, o ie the los of htu
filth. The shl pp to the ter ut

(J) h ior- A It wh iir, the siggls, shl all heh ne o each

(k) Ghlvrinators.- The Contractor shall furnish and install vo (2)
chlorinators for applying chlorine at the points in-

,,icated on the plans. The first point o application is in the aw water
hetween the spirator and the filters. The second poin of appli,mt$on is
:.n he pump suction line leading from the reservoir.

The chlorinator or applying the chlorine in the raw water l:e shall
:e Wallace & Tiarnan’s Type MJV-M, or approved equal, ad shall lve a
.apaoity rangIng from 0 to 50 pounds per hours TIs oorinator instal-
]ation shall be coplete with the neoessary differential eonverte, and disc
t,rifice for automatic control of the chlorine in proportioa to th quantity

water flowing in the line.

The chlorinator for applying the chlorine in the pump suctior, line
all be allace & Tiezsn’s Type SASV-M, or approved equal, and shall have
capacity rengeing from 0 to 0 pounds per 2 hours. This chloriuatr shall

e of the semi-automatic type with provision for optional automati, start and

The chlorinators shall be of the solution feed visible, vaeuu type.
h shall be pedestal ounted and the orking parts shall be mounted in a
hard tuber tray under a glass bell Jar provided with a water seal. These
parts shall be plainly visible, readily aeeesslble and shall be easily dis-
assembled for inspection, cleaning and repairing. The clorlne pressure
ducing valve shall be of the float operated type, utilizing wateras the dia-
phragm, and shall operate to maintain a constant vacuum ahead of the chlorine
er, The valve shall antomatieally shut elf the flow of chlorine gas in
the event of ay interruption taking place in the water suppl to the chlor-
inator or a stoppage scouring in the chlorine solution dseharge line. To
further prevent the possibilt of chlorine leakage, all parts of the control
apparatus conducting chlorine, betwee the pressure rducing valve and the
injector discharge, shall be under partial vacuum.

The chlorinator shell be provided with a vacuum relief, of the float
operated type, which shell limit the vacuum within the chloriator end pro-
vide a positive vent to atmosphere.

The chlorine meter shall be of the fixed orifice type having no moving
parts and shl be constructed antirely of glass. The rate of flow indicator
..shall consist of a double wsll glass tube with a sealed-in seals reading di
retly in pounds of chlorine per twty-four (2) hours, The design of the
chlorinator shall be such as to petit easy installation of the aster and i
dleator with out he use of tools. The aster and seals shall be accurate to
within four () per cent of the true rate of feed on all flows within the
graduated range,





The oblorlnator shal be eqttpped vtth a vater-opereted tnJetor vhtch
shall develops the operatJng vamam tr the chlorinator and produce the dts-
charKe the ohlortne solution to tho pon o 8pplosiOno Tho nJoetor shall
be corrosion rooistant vith a separate throst o ermnt aterL’l, end shall
be so desJ4ned that it sF be readily d:tssssed for leantag 8t replaoe-
sent. of parteo The JJeor skallbe etpped vith a suction ehk valve to
prevent the bek flov of veter Jto the oontrol apparatus.

entrails proportioning of the feed ta the 17pa
orr ac the1 st t the

v the e, on side of t dies ori, i ( p

ior foF a o ootthe diso. The tors t tot
oationa 8ttot e fm the
ri thet of t MJ

There shall be ftushed vlth the ohlorinetors the ollovln necessary
accessories and spare pars,

(a) extble eorne Kas couneions.
(b) Aum7 tner vaV
(c) Hose for corine soluion, overov and vaoum reLte:
) DtffUsor o solution tube for point of spplioation.
/(). xtra hlorne pressure redun8 valve.
..f) Extra lass parts 4-oluding 8n extra chloae meter and 1.eo
(g) A complete set o extra gaskets and packing or all Joints

(h) A set of open end vrenehes to fit all unon connections.
() A supply o mmonia fox" t,est:ig for chlorine leaks.
(j) Lubant or herd zbber threaded
(k) Three ()) bound oopes o oparating and maintananoe instuctions.

The ehlortnetor mmnfacturer shall ftrnish the servtoes of a field re-
presentative to supervise the installation of the equtpaent and plae it in
pezanent operattono

A bees type scale, trlth an 18"x 27" platora, suitable for vetghtng three
(3) 150-pound eylinders of chlorine, vas odered under 8 previous contrast. This
scale shall be tmoatod 8rid install, in its proper positon, by the ContractOrs

The entire chlorinator fnstalation shall confor to tho requiremts o
the chlorinator mmufaoturer and in accordance vtth tho mmufaoturer’ s layout
as approved by the local authority. The Installation shall tnolude all on-
dutt for enoeeeoont of hose end all ater connections. Instrunt drains shall
be provlded in accordance vth the requirements of the equipment aanufacturr.

(1) ,Pmnpin Eutmmnt.- The Contraeto shall furnish and lnstall, at the
location indicated on the plans, an eleotri-otor

driven, centrugal, high duty .pup. Ths puap shall be capable of delivering
not less than seven hundred (700) gallons of treated vater per minute, to the
distribution syste against a total discharge head, including rlcton, of
one hundred ftf,y-seven (157) feet, The suction 1Let, vtll vary trom four (/)
feet o fifteen (15) f.

The pup shall be single- or lti-stage, horontally soltt ease, doub.le_
suction type, fuy bronse ounted. The ptmp shall- desnl and construed





Oontnuo, hasty duty operation under the capacity an head oondttons
speotfed

The pap ,sng shall be of best quality grg iron of eaple thtkmaa
to withstand, with prope fatoF o safety, all stresses and stratum likely
t) be posed unde the speoted oonditions, noludtng vste baeme. Sue-
tion end dtshge opentzas shall be looated on opposite sides of the pmep
and in the ttto half o the asu,

Pp bealbs be o either the splat sleeve or type,
If of the splat sleeve type, the be..=.ey’ be atthe bronse or babhit lned.
The ronze or babhit shells shall be adein halves to fa.ctt&te ey
oval and relaceent, If of the ball bearing ype, they shall be o eo!oaed
oartrtdge typ so desinad and aren that the rotating element tm e-
ved lthou ILtstuht th balls or the ount. Each besln shall be
provided rlth large o1 storage rmervoir and otl guard eTaaged., in such
anner es to povtde imerston of the oll r and to pavent leakage of oil
along the shaft. The shall be supported on taokets either vast
tegraly vlth he lower ha of the easing, or dowelled and bolted the..
The bearis be proteoted t ater slingers to prevent entranoe of eater
into the oil .mbers. beaus shall be provtde to take oae of any
unbalancing hydraulo, thrtmt in the d.on of the loltudinal ent lne
of the shaft.

Water-sealed stuffing boxes, of large dmeter and epth, shall he pro-
vlded. The boxes shall be equipped vlth bronse ater rings vth sealing .ater
oonneotton of eiher the nterna ohannel type or eternal pipe and valves to
permit seal ster to be taken fro the pimp oasng or external aouroe, The
stuffn boxes abl be paoked frith high grade, Jepegnated, braided: asbestos
paekn,

The pup paller shall be of bronze, of the eolosad type, and shall be
toperly designed, and aoeurately aaohined fo pereot hydraulto bainnVe end
highest etlotency, The :bq)eller shaft shall be Of forRed alloy steel, of hgh
tensile strength and of asple dtmstar to prevent whipping, The shaft shall be
aoeurataly groung to gauge, knee the ahaf passes through the stuffing bos,
it shall be twoteoted wea t renewable bronze sleeves,

The pup shall be fitted vlth sealing rings between the peller and
ing, The rings shall be of the alf-adustg, float ring ype designed to give

clearan and easy adJustmt.
/r-vent and dain ook shall be provided n the upper and lover halves

of the cas 011 resevoa shall be equipped lth o gauges and dgmns

for olenning.

The puap shall be dirmot eonueoted to the:otor through a flanged coupling
of the flexible pin and ubber bushing type, Tbe. ooupll shal’l be accurately
aohined and turned to gange on the outside to peret ira use in ]Jng up the
unit,

The otor for driving the puap shall be o the horsontal, normal torque
low starting emnt aqutrr.age, induntton type, ound for reduced-voltage
startS, desgnad and constrad for full load cont$=nous duty, and ated at
40 deg. G, rise a’bv-ra 0 deg, C., abient tpe$tue, trlth a 15% aervioo fao-
-tot, The otor shall be designedand costructad ..in aooodanoe vlth the latest
ruttngs of the I$.F nd the standards of the ,$.M., for operation on -p]tase, -oyole, 220-1t oar: The aotor speed, shall eorx.esl:nd to that of





the pup, i.e., not to exceed 1750 revolutions pe nute.

the ball bearing type.

The otor e111 be equipped with a oaduit teawinal bx, a the ter
leads shall be so anchored that ay strain on the leads will not be tu-mitted
to the windings.

Thep ,nit, consisting of peep sad tor, shall be anted on a
cast iron, or fain’ieated structural steel, box type base coon to both pmep
asd otor. The bse shall be provided with the required pmap and motor sup-
porting pads which shall be accurately ashined to guarantee perfeet align-
ent of the puay, and tor. Both pup and otor shall be dowelled and bolted

to the base. The outer edge of the base shall have a raised lip for collecting
d.-lppage. Th base shall be provided with a grout bole in the top, and bosses
or lugs cored t’or the proper sie foundation bolts.

The pup easing, ter frse and base shall be properly scothed up and
given one coat cf filler and an eemel finish before ahipaent the factory.
The filier coat hall be sanded be’ore the enael is applied.

The motor control and starting equiaent shall consist of a fsed safety
switch, Westiu AB-1, or equal, a ,gnatie reed voltage starter,
push-button oper,ted,’ Westinghouse Type 11 400, or equal.

:1 equ:l,prd included in this unit shall be aranteed foa defects in
aterial and ,i3rt,=-nhp for a period of one (1) year from the date it is placed
in service

(m) Existin: Puvin Units..- The following otor-driven and engine-driven
puaping units were purchased under a previous

contract and are on hand at the site of the project:

750 GPM, motor-driven, filter wash pump.
300 GPM, " , serv’loe puapSo
500 PM, engine-driven, fire-service puap.

The abovep shall be installed at the locations indieated on the plans.

(n) lnstal:n Puvin uio___ent.- All pumping equipeat to be fmished and/or
installed in this project shall be installed

on their repective foundations in accordance with the details shown on the plans.
The ateials for pump piping and the snner in which the conueions ere to be
nado sall be in aecoz’dan3e with the pla details a te speciflsatioas coveing
"Piping".

The puping units shall be properly aounted on their foundations, perfectly
levelled and aligned. After the piping connections have been ade and the pumps
relieved of all strains duo to piping..weight, the foundation bolts shall be pro-
perly tightened and the bases gted in

Iediataly after inst.a!!tion, all puaplns it’S shall be tested for ca-
pacity and head conditions as S.ueraneed by the mfacturer The oil reser-
shall be flushed out and rafille with new oil, motor bearings shall be proper-





5O1 REUI$: The contractor for this item shall furnish all labor,
materials, tools, equipment and all else required

for the fabrication and erection of the 250,000 Gallon, Elevated Steel
Water Storage Tank and he shall fabricate and erect said tank, on its
foundation, coplete in every respect and ready for use, all in accordance
with the plans and these specifications.

502 GEM: The elevated tank shall be of the type and design shown on
ngineers Drawing NOo W-5, and the proportions and general

appearance shall adhere thereto. Where the tank sacturer0s standard
fabrication practice requir,s minor changes, and where such changes will
not detract from the safety or the general appearance of the finished
structure, the anufacture: may make such minor changes, provided approval
is first obtained from th local authorities.

The tank shall e of the ellipsoidal bottom type, as shown on
the plans; the top of ellipsoidal or oval design; and the tank shall be
supported on tubular col’nns as shown.

Tank plate thicknesses, size and metal thickness of supporting
columns and column bra:es have been indicated on the plans. However, the
tank ,mnufacturer shall check all members and, where any discrepancies
occur, which may prove detrimental to the safety of the structure, the
manufacturer shall provide such additional metal and guarantee the safety
and stability of the fimlshed structure under any or all of the load
conditions to be imposed thereon

503 DESIGN: Unles otheise specified herein, the design, fabrication
and erection of the tank shall conform to the standard

specifications of the American Water Works Association for Elevated Steel
Water Tanks, latest revision The structure shall be designed to safely
support the load and forces, hereinafter listed, acting separately or
in combination:

!o Weight of the structure
2o Weight of the water-tank fll
3. Stresses incurred by wind Mowing at the rate of one hundred

(100) miles per hour, from any direction, and when the water
level in the tank is at any elevation from empty to full.

504 DEAD IEAD: The dead load shall consist of all permanent construction,
including bolts, rivets, fittings, etc. The weight of steel

shall be considered as four hundred ninety (490) pounds per cubic foot and
the weight of concrete as one hundred forty-four (144) pounds per cubic foot.

505 .LIVE IO.AD: The. live load shall include the weight of all the water
contained in the tank, when full to the overflow elevation,

and the wind load as hereinefter specified, The unit weight of water shall be
considered as sixty-two and one-half (62.5) pounds per cubic foot. The wind
pressure on the vertical plane surface shall be assumed to be thirty (30)
pounds per square foot. In calculating the wind load on the tank and riser,
six-tenths (6/10) of the wind pressure shall be applied to the total area of
the vertical projection. The point of application of the load shall be at
the canter of gravity of the projected area





5.06 STRESS L0WANCE FOR WIMD Permissible working stresses any be
increased twenty-five (25) percent when

the wind load is included in calculating the stresses, provided that the
resulting section is not less than that required for dead and live loads.

5.07 MATE.ALS: (a) .G.eneral Unless otherwise noted herein, all steel
shall confora to A.S.T.M. Specification A?, latest edition.

(b) Dished Pla.t.es Dished plates shall be in accordance with A.S.C.E.
Specification A-IO, Grade A, latest edition.

(c) Rod_..s Rods shall conform to A.S.C.E. Specification A-141, latest edition.

(d) Pipe used as structural aembers shall be in accordance with
AoSoT.M. Specification A-53, Grade A, latest edition.

(e) Roof Plates All roof plates shall be of copper bearing steel.

(f) Weldi Wire Welding wire shall be coated for use in the shielded-arc
process of welding.

(g) MilI Test Reports The tank anufacturer shall furnish the Owner with
ill test reports showing the quality of the steel

used. The Owner reserves the right to have additional physical, and chemical
tests asde, at his own expense, at any time he may elect.

5.08 AL0WABLE UNIT STRESSES: (a) General Unless otherwise speclfied
herein, all unit working stresses shall be

in accordance with those specified by the

(b) Tension in Plates Except as otherwise specified herein, the tension
in the net section of plates shall not exceed 12,000

pounds per square inch.

The tension in the net section of the bottom shell ring of the tank
shall not exceed 10,000 pounds per square inch where the tower posts connect
to this shell ring

The tension in the net section of the bottom plates shall not exceed
iO,000 pounds per square inch.

(c) .T.ension in. Structural Shapes --d. Rods Exclusive of the initial tension
stress, the tension in the net

section of rolled structural shapes and tower rods shall not exceed 15,000
pounds per square inch. The initial stress in adjustable tension mebers
shall be assuNed to be 3,000 pounds per square inch.

(d) Coressi.o...n Members The allowable compression on the gross section of
columns and struts shall be calculated by the

Ao I So C Foraula,
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Th2 maiau= value of S shall not xceed 15,000 pounds per square inch
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alue for main compression members shall not exceed I00, and for

secondary compression members shall not exceed 150.

(e) Bending .Stress The bending stress in the extreme fibres of the net section
of rolled shapes and built-up sections shall not exceed

18,000 pounds per square inch. Bending stresses in extreme fibres of pins shall
not exceed 27,000 pounds per square inch.

(f) Beari Stresses Bearing stresses in rivets shall not exceed the following:

Power driven tank rivets 18,000 Ibs. per sq. in.
Power driven tower rivets 24,000 ibs. per sq. in.

(g) Shearing Stresses Shearing stresses shall not exceed the following:

Power driven rivets in tank 9,000 ibs per sq. in.
Power driven rivets in tower 12,000 Ibs. per sq. in.
Pins 12,000 " . . .

(h) Efficiency of Welds The assumed joint efficiency of butt welded and
double lap welded Joints shall not exceed 85 percent

5.09 CONSTCTION: (a) General All materials used, the methods of
construction and the workmanship shall conform to the

best practice in modern tank construction. Except as otherwise specified
herein, the tank and its supportin tower, preferably, shall be ofthe all
welded type. Where riveted and pin connections are required, these
connections shall be held to’ainimumand in no case shall rivets be used
in the jointing of water contact plates, except where specific authorization
is granted by the local authority.

(b) Welding- All weldingust be done by properlyqualified and experienced
welders who have been qualified within the past smonths in

accordance with the AericanWelding Society’s Standard Qualification
Procedure The tank erector shall assign each welder a identification number
which shall be stamped along all welds betakes at intervals of not ore
than six feet. The welding edges of plates shall be properly prepared, by
chipping, achining, shearing, or otherwise, to obtain a finished welded
connection of max efficiency.

Welded members and their component parts shall be straight and free
of excessive buckles or warping. Misaligraent of adjoining plates for butt
Joints subject to primary stress shall not exceed ten (I0) percent of the
thinner plate thickness, or one-sixteenth (1/16) inch, whichever is the
least, and for butt Joints subject to secondary stress, such isalignment
shall not exceed twenty (20) percent of the thinner plate thickness, or
one-eighth (1/8) inch, whichever is the least. The separation of plates
in lap Joints, shall not exceed one-sixteenth (1/16) inch

The field welding of the tank and tower shall be done by the shielded
arc process Shop welding may be done by either the shielded arc or
submerged arc process.

Plates and other component meabers of the tank and tower shall be
asseabled and welded following a procedure which shall result in a
inium of distortion from weld shriakageo





The weld metal shall be sound throughout and shall be free from an excessive
amount of oxides, non-metallic inclusions and gas pockets.

Surfaces to be welded shall be free from loose scale, slag, heavy rust,
grease paint end other foreign material.

Trepanned plugs shall be cut from the welded seams, as the work progresses,
in accordance with the AmericanWelding Society,s Rules for Field Welding of
Steel Storage Tanks.

(c) Rivet Holes Where rivets are used, the holes shall be accurately spaced.
Holes in plates 5/8" or more in thickness shall be drilled

from the solid. Punched holes shall be punched 1/32" less th-, the diameter of
rivet to be used and reamed to proper size, in the field, after the work
is assembled

(d) of Plates Where permission is granted to rivet water contact plates,
the edges of the plates shall be scarfed

(e) Water Tight Joints Riveted seams in the tank shell, tank bottom and riser
shall be made water tight by caulking only. No foreign

substance may be used on the laps between the plates.

5.10 TANK: (a) Description The tank shall be cylindrical in shape and shall
have a suspended type bottom with or without beams. If beam

supported, the beams shall be built integral with the bottom plates to eliminate
contiguous surfaces inaccessible for painting.

(b) Plate Thickness The minimum thickness of any plate in contact with "ater
shall be one-fourth () inch.

(c) Balcor- The tank shall be equipped with a balcony, around the
circumference, at the bottom of the cylindrical portion of the

tank. The balcony shall be not less than thirty (30) inches wide and shall be
provided with a substantial railing not less than thirty-six (36) inches high.

(d) Tank Roof The tank roof shall be elliptical or oval in shape and shall
be of such proportions as will present a pleasing appearance

and be capable of supporting the specified loads. The roof plates shall be not
less than one-fourth (1/4) inch thick

A 20" x 32" manhole shall be provided in the roof and the manhole shall
be equipped with a rain-proof cover

The roof shall be equipped with a screened ventilator The opening
shall be of sufficient size to vent the tank during the filling with or the
withdrawal of water. The ventilator shall be screened with ten (i0) mesh
copper screen

5oll RISER: A steel riser of the diameter indicated on the plans shall be
provided as shown. This riser shall extend from the foundation

level to the bottom of the bottom of the tank. The riser shall rest on a
concrete pier and shall be attached directly to the bottom of the tank,
without the use of an expansion Joint. The riser shall act as a settling basin
for any sediment that may be carried in the water. The riser shall be provided
with a manhole, at the bottom, having a clear opening of not less than twelve
(12) inches by sixteen (16) inches. The manhole shall be equipped with a
suitable cover which shall seat against the inside face of the riser. The
cover and its seat shall be so constructed that it will maintain its position,





assisted by the water pressure, in the. event of the clamps being inadvertently
loosened.

5o12 TOW (a) Columns The tank shall be supported on a steel tower
consisting of six (6) columns and such secondary members as may

be required to stabilize the stxmcture under any and all load conditions. The
columns shall be cylindrical in shape end of the size idicated on the plans.
Metal thicknesses shall be not less %hart those shown. Column splices shall be
located as near as practicable to the horizontal struts so as to secure the
greatest rigidity.

(b) Strts and_ Braces Strut,s and braces shall be provided as shown on the plans
The truts shall be of rolled structural shapes and shall

be of the open type to facilitate painting Diagonal braces shall be of the rod
type equipped with turnbuckles to assist in plumbing the tower and to provide the
proper initial tension.

(c) Column Bases -All co[umns shall be provided with steel base plates of a type
that can be cleaned and painted easily and will not collect

water or dirt. The bases shall be of such size and so constructed as to properly
distribute the load on the foundation piers. The bearing pressure on the
foundation shall not exceed four hundred (400) pounds per square inch.

(d) Anchor Bolts The tank manufacturer shall furnish the necessary foundation
bo.ts required for anchoring the structure to the foundation.

The bolts shall be o’’ sufficient size to resist the uplift due to the wind
pressure on the tan);, riser and tower, when the tank is empty.

NOT_E: The archor bolts shall be delivered to the site of the project prior to
the time set for construction of the foundation.

5.13 LADDEF. ETC Access to the balcony shall be provided by means of a ladder
and walkway, as indicated in the plans The ladder shall

extend up the outside face of the riser, from foundation level to a suitable point
under ths tank, and a suspended walkway shall extend from the riser to a point
below the balcony. A flight of steps shall extend upward from the walkway to the
balcony. The side bars of the ladder shall be of two and one-half (2).inch by
thole-eights (3/8) inch bars and the rungs shall be three-quarters (3/4; inch
square The ladder shall be provided with a standard safety cage the full
height of the ladder from an elevation of seven (?) feet above the foundation
level. The walkway and stair shall be of substantial construction and shall
be provided with handrails

Three-quarter (3/4) inch diameter step irons, suitably spaced shall
be welded to the outside face of the tank and its cover, for access to the roof
manhole and the painters sling connection at the finial. Similar step irons shall
be provided on the inside of the riser and tank.

5oi BLOW-OFF INL.ET AN.D OVEHFLOW_._P___IPES: Proper provision shall be made for
blowing off and/or washing out the

tank and riser, and a washout valve, not less than three (3) inches in size
shall be provided, at the base of the riser, for this purpose

A twelve (12) inch inlet-outlet assembly shall be furnished and
installed as shown on the plans. The assembly shall consist of a twelve (12)
inch, flanged, base ell and a twelve (12) inch riser. The riser shall extend
upward, in the riser, a distance of not less than six (6) feet above the bottom





of the riser, to provide the necessary sedimentation basin. The base ell andthe riser flange shall be of cast iron, two hundred fifty (250) pound standard.
A six (6) inch overflow line, including the necessary base ell, shall beinstalled as shoal on the plans.

5o15 PAINTING: Th, tank, tower and accessories shall receive one shop coat ofre] lead, applied to all surfaces except those which are to bewelded. All interior surfaces shall receive one finish coat of red lead, and allexterior sarfaces 1;hall receive two finish coats of aluinu paint.

Bfore applying any field paint, the erector shall go over the entirestruct-,re and touch up all places not covered by the shop coat, or which ay havebecoRe damaged in handling and erection.

5,16 .TESTING: After completion of erection, the erector shall fill the tank
ith water and inspect the tank, riser and all pipe connectionsfor leaks. All leaks and any other defects which ay appear shall be repairedand the tank, etc., shall be retested. Testing and repairing shall continueuntil the structure is watertight. All water required for testing will befurnished by the Owner.

5o17 STERILIZATION: After all tests and repair work have been completed and the
tank is ready for service, the contractor shall wash downall interior surfaces with a strong solution of HToHo, thoroughly rinse withclean water, and leave the tank in a sterile condition ready for use. Sterilizationwork shall be done under the supervision of the North Carolina State Board ofHealth. All water required for sterilizing the tank will be furnished by the Owner.

5.18 OBSTRUCTION LIGHTS: The tank anufacturer shall furnish and install a
co,plate system of obstruction lights, including allnecessary conductor wire, conduit, conduit fittings, laaps, lamp receptacles,switches regulators, etc. All material and the manner in which it is installedshall be in full compliance with the specifications and requiraments of the CivilAeronautics Adalnistrationo The system wiring shall etrainate in a junctionbox located on one of the columns, at a suitable elevation, ready for thepower connection.

5.19 .D.RAMINGS: Before any shop fabrication is done, the tank aanufacturer shall
subt complete shop drawings for the Engineers approval. Inaddition to the shop drawings, the Engineers shall be furnished a certifiedlayout of all foundation bolts, and a copy of the stress and loading diagraaSo

520 GUARANTEE: The tank manufacturer shall guarantee the structure he
furnishes for a period of one (I) year from the date ofacceptance by the Owner. Any defects due to faulty design, aterial and/orworkmanship, which ay appear during the guarantee period, shall be repaired,by the anufacturer, at no additional expense to the Owner

5.21 TK FUUNDATIO..’: (a) Generi ngineers Drawing No -5 shows the
tentative design and arrangement of thetank foundation, both for the standard pier type and the pile supported type.

Before any construction work is started on this item, the Contractor shallverify, from information to be furnished by the tank anufacturer, the exactfoundation requirements for the elevated tank to be erected. This information,together with data obtained from soil bearing tests shall be used to determinethe type of foundation to be constructed





(b) oI Bearin Test A standard soil bearing test, conducted in accordance
with the requirements of the local avthority, shall be

made at the tank site If the results of the test indicai:e that the soil has a
safe bearing capacity of not less than five thousand (5,0C\q) pounds per square
foot, without any measureable indicated of settlement, the .tandard pier type
foundation may be used and the footing area of the ers shall be so proportioned
that the maximum unit pressure transmitted to the soil, under any or all loading
conditions, shall not exceed four thousand (4,000) pounds per square foot. In the
event of the soil bearing test showing settlement under the .te thousand (5,000)
pound per square foot loading condition, then the pile supported type of foundation
shall be used.

(c) Pier Tyoe. Foundation. The pier type foundation shall be constructed of
concrete having an ultimate compressive strength,

at the end of twenty-eight (28) days, of not less than three tl.ousand (3,000)
pounds per square inch. All concrete ingredients shall couform :o those specified
under Clause 8 "Concrete Materials". All forwork and the mixi., placing and
finishing of the concrete shall conform to the requirements stipulated under
Clauses I0, II, 12 and 13o

(d) Pile Supported oundat.io.n. All piles used in the constructic. of the tank
foundation shall be of Southern Yellow Pine

and shall be creosote oil treated. The piles shall be cut from l.ve, ound, solid
trees and shall contain not less than one-third (1/3) suer wood. They shall
contain no unsound knots, decay or other defects which might impair their .rength
or durability. The piles shall have a minimum of two (2) inch sap ring.

All piles shall be butt cut above the ground swell and shall taper from butt
to tip. A line drawn from the center of the butt to the center of the tip shall
not fall outside the body of the pile and shall not fall outside the center of
the pile at any point more than one (1) per cent of the length of the pile.

The piles shall be stripped of bark imediately after cutting and all
permissible knots shall be trimmed close to the body of the pile.

Piles shall have a minimum diameter at the tip, under the bark, as follows:

Lanth of Pile Diameter

Less than 40 feet
40 feet to 60 feet
Over 60 feet

8 inches

The minimum diameter of the pile, under the bark, at a section four (4) feet
from the butt shall be as follows:

Lenth of Pile

20 feet and under-
20 feat to 40 feet
Over 0 feet

piemeter

11 inches

The diameter of the pile at the butt shall not exceed twenty (20) inches.

All piles shall be treated to not less than eighteen (18) pounds of creosote
oil, and the treatment process shall conform to the latest Standard Specification
of the aerican Wood Preservers Association for "Preservative Treatment of Southern
Pine Piles by Pressure Processes"





All piles shall be driven, accurately, to the spacings called for on the plans
Each driven pile shall have a safe bearing capacity of not less than fifteen (15)
tons. The driven pile bearing capacity shall be determined from the formulae given
in Clause 27.

The Contractor shall determine the length of piles required by driving one, or
more, test piles. The numbeJ’ of test piles required to be determined by the local
authority. Nhen so directed, a driven test pile shall be permitted to "set" for
a period of twenty-four (24) hours and shall then be re-driven for a check of its
bearing capacity.

Concrete piers, mats and/or caps for pile supported foundations shall conform
to the layout and arrangement indicated on the final plan. The concrete shall con-
form, in all respects, to that specified for "Pier Type Foundation".

(e) Fo,und..t,.i.on Bolts. The foundation bolts, to be furnished by the tank manu-
facturer, shall be accurately set, both to line and ele-

vatio:,, to the dienslons called for on the plans. Proper precautions shall be taken
to prevent their dist,bance during the concrete pouring period.
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6.02 All materials used in the construction of the reservoir shall
conform to those speclfed in Glances Noso 1 to 29, inclusive,

of these speciFlations.

6.03 .CO.STROTION The methods of handlin the materials required for the
construction o the reservoir and the manner in which they

placed, installed and/oF erected shall be in accordance with the requirements
for such work as outlined in Clauses Noso 1 to 29, inclusive, of these specl-
fications and/or as hereinafter aeelfled.

6.0 ROOF RMI;G AND SHEATHING: All famin and sheat1us in
the tton of the ro of sl. 1, n,hylow pine.

soe trt the sci for "strs,w ao" in
Gle No. 27 of thee speelficatlo.

6.05 ROOFING The entire area of the reservoir roof shall be ooered with a
five (5) ply, bilt-up roof of asphalt, felt and slag. The

wsht of the felt, the amount of asphalt and slaE and the manner in which these
materials are applied shall conform, in every respect, to the standard twenty
(20) year bonded roof, as required by the material m__mfactuar.

The roofing material shall be applied by a roofin contractor certiied
for th application of bonded oofs.

6.06 WE PTH GAG$ The Contractor shall furnish and install, in the

reservoir a direct readin water depth gaEe of the Float
and ounterweight type, with a vertical gage board, readin in feet and inches,
mounted on the reservoir roof. The qe board shall be not less than six (6)
inches wide, painted white, with all markings in black.

The Ea installation shall be mplete with all necessary ables, sheaves,
pulleys, counterweights and gage pointer. The Float shall be of coppe and
shall be arranged to ride a guide rod which shall be installed to hold the
float in the proper vertleal position at all elevations.
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