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GRAVI TY BELT THI CKENERS
02/ 11
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NOTE: This guide specification covers the
requi renents for sludge collecting equiprent.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenments by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate informtion.

Renove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.
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Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

ALUM NUM ASSCCI ATI ON ( AA)

AA ANSI H35.2M (2017) Dinensional Tol erances for Al um num
M Il Products

AA H35.1/35. 1M (2017) American National Standard All oy
and Tenper Designation Systens for Al um num

AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMA)

ABMA 9 (2015) Load Ratings and Fatigue Life for
Bal | Bearings

ABMA 11 (2014) Load Ratings and Fatigue Life for
Rol | er Beari ngs

AVERI CAN GEAR MANUFACTURERS ASSCCI ATI ON ( AGWA)

ANSI / AGVA 2001 (2004D;, R 2010) Fundanental Rating Factors
and Cal cul ati on Methods for Invol ute Spur
and Helical Gear Teeth

ANSI / AGVA 6034 (1992B; R 2010) Practice for Encl osed
Cylindrical W rngear Speed Reducers and
Gearnot ors

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B31.1 (2022) Power Piping

ASME BPVC SEC | X (2017; Errata 2018) BPVC Section
| X-Wel di ng, Brazing and Fusing
Qualifications

ASTM | NTERNATI ONAL ( ASTM

ASTM A36/ A36M (2019) Standard Specification for Carbon
Structural Steel

ASTM A47/ AATM (1999; R 2022; E 2022) Standard
Specification for Ferritic Malleable Iron
Casti ngs

ASTM A48/ A48M (2003; R 2021) Standard Specification for

Gray lron Castings

ASTM A53/ A53M (2024) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
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ASTM A153/ A153M

ASTM A283/ A283M

ASTM A307

ASTM A325

ASTM A325M

ASTM A354

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

B429/ B429M

B632/ B632M

D256

D570

D638

D790

D2047

Wel ded and Seaml ess

(2023) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Har dwar e

(2013) Standard Specification for Low and
Internediate Tensile Strength Carbon Steel
Pl at es

(2021) Standard Specification for Carbon
Steel Bolts, Studs, and Threaded Rod 60
000 PSI Tensile Strength

(2014) Standard Specification for
Structural Bolts, Steel, Heat Treated,
120/ 105 ksi M nimum Tensile Strength

(2014) Standard Specification for
Structural Bolts, Steel, Heat Treated, 830
MPa M ni mum Tensile Strength (Metric)

(2017; E 2017; E 2018) Standard

Speci fication for Quenched and Tenpered
Alloy Steel Bolts, Studs, and O her
External |y Threaded Fasteners

(2010; E 2012) Standard Specification for
Al umi num Al | oy Extruded Structural Pipe
and Tube

(2008) Standard Specification for
Alumi num Al l oy Rolled Tread Pl ate

(2010; R 2018) Standard Test Methods for
Determ ning the |Izod Pendul um | npact
Resi stance of Plastics

(1998; E 2010; R 2010) Standard Test
Met hod for Water Absorption of Plastics

(2014) Standard Test Method for Tensile
Properties of Plastics

(2017) Standard Test Methods for Flexural
Properties of Unreinforced and Rei nforced
Pl astics and El ectrical Insulating
Material s

(2017) Standard Test Method for Static
Coefficient of Friction of Polish-Coated
Fl oor Surfaces as Measured by the Janes
Machi ne

NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)

NAAVM MBG 531

NAAVM MBG 532

(2017) Metal Bar Grating Manual

(2019) Heavy Duty Metal Bar G ating Mnual
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NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NENVA 250 (2020) Encl osures for Electrical Equiprent
(1000 Vol ts Maxi mum

NEMVA | CS 1 (2022) Standard for Industrial Control and
Systens: Ceneral Requirenents

NEVA MG 1 (2021) Mdtors and Generators
NATI ONAL HARDWOOD LUMBER ASSOCI ATI ON ( NHLA)

NHLA Rul es (2015) Rules for the Measurenent &
| nspection of Hardwood & Cypress

REDWOOD | NSPECTI ON SERVI CE (RI'S) OF THE CALI FORNI A REDWOOD
ASSOCI ATI ON ( CRA)

RIS Grade Use (1998) Redwood Lunmber Grades and Uses

2 SUBM TTALS

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the submttals
required for the project. The CGuide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a “G to an item
if the submttal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO for Area Ofice; "RO for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G typically are not used for Navy
and Air Force projects.

The "S" classification indicates subnmittals required
as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Arny projects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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Covernment approval is required for submttals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Installation
SD- 03 Product Data
Sl udge Col l ectors for Rectangul ar Tanks
Col l ectors for Circular and Square Tanks
Spare Parts
Framed I nstructions
Qualifications
SD- 06 Test Reports
Testing
SD-10 Operation and Mai ntenance Data
Qperating and Mai ntenance Manuals; C[, [ 11
[Six] [ ] [hard] [optical disc] copies of operation and
[six] [ ] copies of maintenance manual s for the equi pment
furni shed. One conplete set prior to performance testing and the
remai nder upon accept ance.
1.3  QUALI FI CATI ONS
Qualify procedures and wel ders in accordance with the code under which the
wel ding is specified to be acconplished. Subnit qualified procedures and
list of nanes and identification synmbols of qualified welders and wel di ng
operators, prior to welding operations.
1.4 DELI VERY, STORAGE, AND HANDLI NG
Protect all equiprment, delivered and placed in storage, fromthe weather,
excessive hum dity and excessive tenperature variation; and dirt, dust, or
ot her contani nants.
PART 2 PRODUCTS
2.1 MATERI ALS AND EQUI PMENT
2.1.1 St andard Products
Provi de material s and equi pment which are the standard products of a

manuf acturer regularly engaged in the manufacture of such products and
that essentially duplicate itens that have been in satisfactory use for at
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| east 2 years prior to bid opening. Provide equi pnent supported by a
service organi zation that is, in the opinion of the Contracting Oficer
reasonably convenient to the site.

2.1.2 Nanepl at es
Provi de each najor itemof equipnment with the manufacturer's nane,
address, type or style, nodel or serial nunber, and catal og nunber if
applicable on a plate secured to the item of equipmrent.

2.1.3 Speci al Tool s

Provi de one set of special tools, calibration devices, and instrunents
required for operation, calibration, and mai ntenance of the equi pnent.

2.1.4 Spare Parts
Submit spare parts data for each different itemof naterial and equi pnent
specified, after approval of the related submittals and not later than
[ ] months prior to the date of beneficial occupancy. Include in the
data a conplete list of parts and supplies, with current unit prices and
source of supply.

2.2 VATERI ALS

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

NOTE: Steel conponents are often specified
gal vani zed where not submerged or intermttently
wetted to mnimze painting and pai nt mai nt enance.

EE R R R S I R R I R I R I R S R R R R S R R I R R R S R R R R R

2.2.1 Steel Plates, Shapes, and Bars

Provi de steel plates, shapes, and bars that are ASTM A36/ A36l, m nimumr 6 nm
1/4 inch thickness unl ess otherw se specified.

2.2.2 Mal | eabl e Iron

Provide mall eable iron conform ng to ASTM A47/ A47TN
2.2.3 I ron Castings

Provide iron castings conform ng to ASTM A48/ A48N
2.2.4 Auminumfor Structural and Rolled Shapes

Provi de al umi num for structural and rolled shapes conforming to
AA H35.1/35. 1N, alloy 6061-T6, and AA ANSI H35. 2.

2.2.5 Al umi num for Extruded Shapes

Provi de al um num for extruded shapes conformng to AA H35.1/35.1N, alloy
6063- T6.

2.2.6 Hi gh Strength Bolts
Provi de high strength bolts conform ng to ASTM A325N ASTM A325 with

sui tabl e nuts and washers conform ng to ASTM A354; gal vani zed,
ASTM A153/ A153N
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2.

2.

2.7 Anchor Bolts

Provi de anchor bolts conformng to ASTM A307; gal vani zed, ASTM A153/ A1530V.

. 2.8 Fi ber gl ass Rei nforced Pol yester Plastic (FRP)

.2.8.1 Mol ded FRP

Fi bergl ass reinforced pol yester plastic nmust be 6 mr 1/4 inch thick and
nol ded by the matched die nethod to produce uniform snooth surfaces.
Through the use of "low profile" resin systens, ensure all surfaces are
snooth, resin rich, free of voids and porosity, w thout dry spots, crazes,
or unreinforced areas, and provide for increased corrosion resistance and
weat heri ng.

.2.8.2 FRP Lam nate

Provide laminate with a glass content of 30 plus or ninus 2 percent using
Type "E" glass with chrone or silane finish. Provide powdered

rei nforcements consisting of 47.5 plus or minus 1 percent of resin

m xture. Use resin mxture of the "low profile" type. Ensure fina

| am nate thickness is within plus or mnus 10 percent of the specified

t hi ckness.

.2.8.3 Physi cal Properties

Physi cal properties of fiberglass reinforced polyester plastic are as
fol | ows:

a. Mnimum Tensile Strength: 96.5 MPa 14, 000 psiconform ng to ASTM D638.
b. MninmmFlexural Strength: 172.4 MPa 25,000 psiconformng to ASTM D790.

c. MnimmFlexural Mdulus: 0.9 by 10 to the sixth power conforming to
ASTM D790.

d. Mninmmlnpact, Notches, |zod: 720 Joules/nmeter 13.5 ft-1b per inch
conform ng to ASTM D256, Method A

e. Maxi mum Average Coefficient of Thermal Expansion: 29 by 10 to the
negative sixth power nmmper nm per degree K 16 by 10 to the negative
si xth power inch per inch, per degree F

f. Maxi mum Water Absorption: 0.02 percent in 24 hours conforming to
ASTM D570.

.2.8.4 Resi n Seal i ng

Where plates of nonstandard | ength or nounting hole configuration are
requi red, resin seal machined or cut edges.

3 HANDRAI LS

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

NOTE: Handrails specified are the utilitarian
type. Drawings will show design requirenents,

| ocations, and general configuration of railing.
VWere railing is to be fabricated of material other
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than pipe, this paragraph must be rewitten for type
chosen and the draw ngs nmust show configuration and

design requirenent for type of railing selected.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provi de handrails that are 1065 mr 42 inches high with two horizonta
rails. Fabricate handrails of Schedul e 40 [gal vani zed] steel pipe
conform ng to ASTM A53/ A53NV or Schedule 40 [mi |l finished] [anodized]

al um num pi pe confornm ng to ASTM B429/ B429N. Provi de pipe size of [40]
[50] mmr [1-1/2] [2] inch NPS. To maxim ze extent practicable, shop
fabricate railing. Provide rigid joints consisting of flush-finished

wel ded assenbly. Reinforce joints with tight fitting interior sleeves and
assenble by welding rails and posts to flush-type fittings, or by mtering
and welding joining rails to posts. Locate expansion joints at |engths of
rails as reconmended by the manufacturer. Provide inner-sleeved slip
joint type expansion joints with one end of the sleeve secured to the
railing. Locate expansion joints and splices near the intersection of
rails and posts. Make bends in railing snoboth and in a manner that wll
not crush or deformthe railing. Gind all welds snmooth and ensure
railings are free of burrs and sharp corners and edges. Renovable
sections nust be as indicated.

.4 FLOOR GRATI NG AND FRAMES

Desi gn [carbon steel] [alum num [stainless steel] grating in accordance
wi th [ NAAMM MBG 531 ] [ NAAVM MBG 532] to neet the indicated | oad

requi renents. Band edges with bars 6 mr 1/4 inch less in height than
bearing bars for grating sizes above 19 mm 3/4 inch. Mke bandi ng bars
flush with the top of bearing grating. Provide frames of wel ded stee
construction finished to natch the grating. [Galvanize floor gratings and
frames after fabrication.]

.5 FLOOR PLATES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Specific pattern should not be indicated
unl ess required for matchi ng purposes or to neet

desi gn requirenments.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Provi de al umi num fl oor plates in conformance with ASTM B632/ B632MV.

Provi de other alum num fl oor plates consisting of 6 nr 1/4 inch thick,
[raised thread steel] [pattern indicated] [gal vanized] [slip-resistant,
carbon steel conformng with ASTM A283/ A283N having a ninimum static
coefficient of friction of 0.50 when tested in accordance with ASTM D2047.
Ensure wearing surface is alum num oxide or silicon carbide].

.6 LUVBER

Provi de Red Cypress confornming to NHLA Rul es, clear, S4S finish. Provide
Redwood conforming to RIS Grade Use, clear all heart, S$S4S finish.

.7 MOTORS

Provide motors conforming to NEMVA MG 1.

SECTION 46 71 16 Page 11



2.

2.

8 COLLECTORS FOR Cl RCULAR AND SQUARE TANKS
8.1 Drive Unit

Provi de drive unit consisting of a gear reducer and notor, direct or
flexible coupled. Provide drive unit with a [cast iron housing] [or]
[fabricated steel housing with integral hardened steel raceway] and
designed in conpliance with ABVA 9 and ABVA 11, ANSI/AGVA 2001 and
ANSI / AGVA 6034. Base the continuous torque rating of the spur gear
assenbly upon the smaller of the val ues devel oped by ANSI/AGVA 2001 and
consider as the rated torque capacity the entire gear will devel op
continuously over a 20-year period. Rate drive unit as foll ows:

Approxi mat e Rotational Speed [ ] rpm

Conti nuous Operating Torque [ ] Nmft-Ib
Al arm Tor que [ ] Nmft-Ib
Shut - of f Tor que [ ] Nmft-Ib
Moment ary Peak Torque [ ] Nmft-Ib

.8.2 Bri dge Supported Drive

The reduction unit nust be one of the foll ow ng types:

.8.2.1 Primary Worm Gear Type

A unit consisting of a primary worm gear speed reducer coupled with a
final reduction gear. Mount the final gear on a ball bearing assenbly
with the balls running in replaceabl e hardened all oy steel races. Ensure
all bearings for this type of unit are antifriction type and run in an oi
bath. Ensure reduction unit has housings effectively seal ed agai nst
contam nants. Provide an oil filling and | evel check pipe

.8.2.2 Chain and Sprocket Drive Type

A unit consisting of a chain and sprocket drive, connected to a worm and
worm gear final reduction unit. Al bearings for this type unit nust be
tapered roller type.

.8.3 Bri dge Supported Drive Torque Tube

Bolt a steel torque tube to the final reduction gear to support and rotate
t he sl udge coll ection arms.

.8.4 Center Pier-Supported Drive Reduction Unit

Provide the helical or wormgear type primary speed reducer, coupled to
the internedi ate speed reducer directly or by a standard steel roller
chain and steel sprockets. Protect chain and sprockets by chain guards.
The internedi ate speed reducer consists of a worm and worm gear or

pl anetary gear, keyed to a shaft which drives the internal spur gear
Ensure the final speed reducer is a spur gear designed to withstand the
maxi mum t orque | oads i nmposed on the clarifier mechanism Provide
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antifriction type bearings. Run bearings in cast iron units in

repl aceabl e hardened all oy steel races. Run all gears in an oil bath.
Provide oil seals and oil fill, drain, and |l evel check systenms. Lubricate
chai ns as recomended by the manufacturer. Provide a drive cage, with
provision to connect to the final reduction unit. Fabricate drive cage
fromstructural steel nenbers and design to withstand the nonmentary peak
torque of the collector wi thout pernanent deformation of the nenbers. The
drive cage must have provision for attachnent of sludge renoval arns.

.8.5 El ectric Motor

Provi de notor that operates on | ] volts ac, | ] phase, 60 Hz and
is totally enclosed fan cooled with a mnimum[1.15] [ ] service
factor. Equi pnent vendor mnust size notor to be of sufficient size for
duty to be perforned and do not exceed full |oad rating under the nost
severe conditions expected. Mke necessary adjustnents to wring,

di sconnect devices, and branch circuit protection to accommodat e equi pnent
actually installed. Furnish each notor with a nmagnetic full-voltage
starter confornming to NEVA ICS 1. The starter nust be in weat herproof
cast nmetal enclosure. Provide a separate pole with nmanually reset

t her mal - overl oad protection in each ungrounded conductor. Mount controls
in starter cover or in separate weatherproof cast nmetal enclosure.

.8.6 Overl oad Protection

Provide drive unit with an overload protection system enclosed in a
weat her proof housing. The system nust consist of two mcro-swtches
actuated by the novenent of the wormshaft in the worm gear housing.

Adj ust switches to sound an al arm when the torque reaches [120] | ]
percent of the continuous operating torque and to stop the drive notor
when the torque | oad reaches [140] | ] percent of the continuous
operating torque. Visually indicate overload points. Provide a shear pin
assenbly to serve as back-up overload protection and set to fail at [160
to 180] | ] percent of continuous operating torque

.8.7 | nfl uent

.8.7.1 Si phon Feed | nfl uent/ Support Col unm

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Siphon feed influent is nbst comonly
associ ated with center pier supported nechani sns.
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Provi de a combi nation influent and support column to support the drive,
col l ector mechani sm and access bridge and to serve as the center influent
pi pe. Fabricate colum from steel plate and anchor to the concrete. The
col um nust be a m ni num of [ ] mr feet-inches in diameter and have a
series of openings near the upper end to direct flowinto the influent
feedwel | at | ow velocity.

.8.7.2 Si phon Feed Influent Feedwel |

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

NOTE: Use 76 mm per second 0.25 fps for prinmary
collectors and 46 mm per second 0.15 fps for

secondary col |l ectors.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
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Fabricate the influent feedwell fromsteel plate sections with bolted
connections and support fromthe center cage. Ensure the feedwell is of
adequate size and design to diffuse the flowinto the tank. Design
feedwel | such that the flowthrough velocity does not exceed [46] [76]

nm second [0.15] [0.25] fps at maximum flow. Provide baffled ports at the
water surface in the feedwell to permt the escape of scum

.8.7.3 Si de Feed I nfluent Feedwell

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Side feed influent is nmpbst conmonly
associ ated with bridge supported nechani sns.

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

Fabricate the influent feedwel!l fromsteel plate with necessary stiffening
menbers. Support the feedwell by structural steel nmenbers which span the
tank and are attached to brackets mounted on the tank wall above design
water level. Design feedwell to diffuse the flowinto the tank and with
baffl ed ports at the water surface to permt the escape of scum Provide
a flanged pi pe connection and an influent pipe fromthe tank side.

.8.7. 4 I nfl uent Feedwel | for Thickeners

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

NOTE: Energy dissipating feedwells nay not be

required for all thickeners.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Faricate the influent feedwell fromsteel plate with necessary stiffening
nmenbers. Ensure feedwell is of energy dissipating design having 3

i nternal peripheral horizontal shelves with tangential inlet ducts to
provi de counterfl ows of influent which shear on each other as they are

di spl aced i nward beyond the shelves. Support the feedwell by structura
steel nenmbers which span the tank and are attached to brackets mounted on
the tank wall. Provide a flanged pipe nozzle and influent pipe fromthe
tank side. Provide a cleanout at the point where the flow splits prior to
entering the influent feedwell.

.8.7.5 Peri pheral Feed | nfluent

Provi de peripheral feed system consisting of an influent channel and
either an orifice and baffle systemor a downconer pipe system Construct
i nfluent channel of [concrete] [steel plate] at the periphery of the tank
and in conjunction with the effluent channel. Design influent and
ef fluent channels for proper flow distribution and collection. The
orifice and baffle system nmust consist of orifice openings in the floor of
the influent channel, a steel plate orifice baffle for each orifice, and a
steel plate influent skirt to prevent short circuiting. Use orifice
di rensi ons and spaci ng as determi ned by the manufacturer for even flow
distribution. The orifice baffles nust contain no restriction | ess than
the diameter of the orifice or greater than the orifice diameter plus 25 mm
1 inch. Extend the influent skirt 1.5 m 5 feet bel ow the water surface or
300 mr 1 foot below the influent channel bottom whichever is greater
Provide sufficient clearance between the bottom of the influent skirt and
the tank floor to permt operation of the collector mechanism Provide
downconer pipe system consisting of steel drop pipes spaced evenly around
the influent channel. The bottom of the drop pipe must have a fibergl ass
90 degree bend and flared di scharge nozzle oriented toward the center of
t he tank.
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2.8.8 Scraper Sl udge Renoval

Provide unit consisting of [one] [two] [ ] structural steel scraper
arnms, equi pped with bl ades or scrapers designed to nove settled sludge to
a hopper at the center of the tank. Provide adjustable [spring brass]

[ PVC] [gal vani zed steel] squeegees for each scraper blade. Ensure
squeegees project 40 mr 1-1/2 inches bel ow the scraper blade and are

adj ustably secured by [brass] [or] [stainless steel] bolts and nuts.

2.8.9 Hydraul i c Sl udge Renoval

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

NOTE: Hydraulic sludge renobval is nost conmonly
associ ated with activated sludge systens.
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Acconpl i sh hydraulic sludge renoval by the use of the header and manifold
system or the uptake pipe system

2.8.9.1 Header

Desi gn header to continuously renmove the required proportional settled
solids volunme to effect uniformw thdrawal over the entire tank di anmeter,
collecting larger volunes of sludge at greater distances fromthe tank
center. Collect the sludge fromthe tank bottomand transmt it through

t he header to the mani fold, renpval being acconplished by hydrostatic
pressure. Maxi num peripheral speed of the header is not allowed to exceed

[0.061] [ ] meters/second [12] [ ] fpmr and maxi mum al | owabl e head
loss fromthe clarifier water level to the sludge pipe connection at the
pier bottomis | ] mr feet. Provide header that is fabricated from

steel plate, rectangular, and varies in size froma mninumat the outer
end to a maxi mum at the center of the tank. Stepped and constant cross
sectional area type headers are not acceptable. The header nust be
parallel to the tank bottom and nount the |ongitudinal cross sectiona
axi s at an angle of 45 degrees to provide a peaked top. Extend the

| eadi ng edge of the header downward 50 nmr 2 inches to provide an
equal i zi ng vane as an integral part of the header and to direct the sludge
into the area of influence of the orifice. Provide a 3.175 nmr 10 gauge
steel scraper with a neoprene blade to clean the tank bottom around the
mani fold and direct the sludge to the first orifice. Space inlet orifices
along the I ength of the header such that in a single revolution the header
will clean the entire tank bottom Maximumorifice spacing is [775]

[ ] my [30] | ] inches. Drill orifices accurately in the header.
Support the header fromthe center cage by steel tie-bars with

t urnbuckl es, clevises, and | ocknuts. The support system nmust hold the
header in alignnent both horizontally and vertically. Provide a suitable
count erwei ght to counterbal ance the header

2.8.9.2 Mani f ol d
Fabricate the sludge collection manifold fromsteel plate. Provide two
seals to ensure that the sludge enters the nmanifold only through the
headers. Anchor the bottomplate to the tank bottom align, and grout in
pl ace.

2.8.10 Upt ake Pi pe System

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: Provide sufficient quantity of nozzles for a

maxi mumof 1 to 1.5 neter 3 to 5 foot spacing.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Provi de system consi sting of a sludge discharge colum w thin the influent
colum; [two] | ] truss-type sludge collection arms, supported from
and driven by the drive cage; V-plow bl ades and squeegees attached to the
sl udge collection arns; a mni numof | ] suction nozzles per arm
supported by the sludge collection arns, and piping to a sitewell; and
ei t her sludge control boxes or variable orifice slip tubes inside the
sitewel |.

a. Fabricate sludge discharge colum from steel plate and extend fromthe
sludge sitewell to the bottomof the stationary influent columm where
it connects to the sludge di scharge pipe under the tank bottom

b. Provide sludge collection arms of welded truss construction requiring
no tie rods for support. Provide V-plow blades with [spring brass]

[ ] squeegees with [brass] | ] fasteners. Ensure the bl ades
conpletely rake the bottom[tw ce] | ] per revol ution
c. Provide suction nozzles that are a m ni mum of | ] my inches in

di ameter. Provide Schedul e 80 PVC suction piping sized for a flow
velocity no less than 0.16 neters/second 0.5 fps at mnimumflow to
prohi bit solids settling in the piping. Provide Type 304 stainless
steel or Schedule 80 PVC fittings with bell-type ends with Oring
seal s.

d. Provide sitewel|l approxinmtely | ] mr feet square by | ] m
feet deep, fabricated fromsteel plate, and contai ning either sludge
control boxes or variable orifice slip tubes. Provide a neoprene sea
between the sitewell and influent colum. Ensure sludge control boxes
are integral with the sitewell. Control sludge being w thdrawn from
each section of the armby a submerged orifice sludge control box to
al | ow pacing of the recycled rate. Each box rmust have a manual ly
controll ed PVC gate valve with positioning stemand position
indicator. Provide variable orifice slip tubes of steel or PVC pipe
construction that pernmit throttling of individual sludge |ines by
rotating the slip tubes.

e. Induce sludge flow by nmeans of hydraulic head differential between the
tank water |evel and the sludge control boxes or variable orifice slip
tubes at a head of | ] mr feet. The total sludge drawoff nust be

dependent on and controlled solely by the punping rate from outside
t he nmechani sm

.8.11 Corner Scrapers for Sqguare Tanks

Provi de a corner blade on [one] [each] sludge scraper arm Corner scraper
bl ades consist of a straight blade attached to two horizontal nenbers
mounted on the main scraper arm Pivot the scraper nechani smon speci al
underwat er bearings and actuate by a counterweight or spring to keep the
end of the armin contact with the side of the tank. Provide steel guide
plates for the tank corners to direct the path of the corner bl ades.
Provide a carrier wheel on the outer end of each corner blade. Provide
springs, cable, and chain conposed of stainless steel, galvanized steel

or other corrosion-resistant materi al
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2.8.12 Scum Renpval for Tank Water Surface

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Use of dual skimer arms and wi de scum
beach/ box i nproves scum renoval performance.

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

Scum renoval consists of a [single] [dual] skinmm ng device, a scum
baffl e, and [one] [two] skimer bl ade ranp(s) and scum box(es).

a. Sweep the water surface of the tank and automatically nmove the scum up
t he skinmrer blade ranmp and into the scum box. Support skinmm ng
devices by structural steel nenbers attached to the [sludge collection
arns and counterwei ght] [torque tube]. Do not rely on the scumbaffle
for support. Provide neoprene scum scraper bl ade.

b. Fabricate scumbaffle from[steel plate] [or] [fiberglass reinforced
pol yester plastic]. [Provide fiberglass scumbaffle plates in
standard | engths not to exceed 3600 mr 12 feet]. Construct
connections between baffle sections in a manner that will not
interfere with smoboth contact of the skimer. Provide all supports
and connectors required for a conplete installation

c. Provide scum boxes of the dinmensions indicated and fabricated from
steel plate. Provide assenmbly with a scum sunp, vertical steel sides,
and a sloping skinmrer blade ranp. Provide a flexible connector

bet ween the scumoutl et piping and the tank wall. [Provide an
automatic flushing device, which will open as the scraper passes.]
2.8.13 I nfluent Channel Scum Renoval

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

NOTE: Influent channel scumrenoval is required
only on peripheral feed collectors. Delete the
i nappl i cabl e system
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In addition to the tank water surface scumrenoval, provide a systemfor
renoval of scumfromthe influent channel. The system consists of [an
addi ti onal scraper blade attached to the main tank skinmer,] [or] [an

i nfl uent channel spray nozzle system designed to nove the scumto the scum
box,] a scum box, and a notorized tel escopic scumcontrol valve. Provide
all controls required for the system

2.8.14 Bri dge
2.8.14.1 Bri dge Design and Construction

Provide bridge fabricated fromstructural steel and all-wel ded
construction. Use either truss or beamtype bridge design. Maxi nmum

al | owabl e defl ection of the bridge is 1/360 of the span | ength under a
live load of 2.9 kPa 60 psf. Provide bridge wal kway conposed of [fl oor
plate] [grating]. Provide handrail with a 100 mr 4 inch high toe plate on
both sides of the wal kway. |If truss-type bridge construction is used, the
truss nenbers nay be used as handrail

2.8.14.2 Bridge for Bridge-Supported Drives

The bridge nust span the entire tank dianeter and be supported by and
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anchored to the tank wall. The bridge must support the drive and
col l ector mechani sm and provi de access for maintenance. Ensure access
wal kway is at |east 900 nr 3 feet wide. Provide at least 775 mr 2 feet 6
i nches cl earance between the drive unit and the handrails on all sides
wher e mai ntenance is required.

2.8.14.3 Bridge for Center Pier-Supported Drives

Support bridge on one end by the tank wall and on the other end by the
drive unit. Ensure access wal kway is at [east 900 mr 3 feet wi de and
extends to a point 775 mr 2 feet 6 inches beyond the drive assenbly.
Provide at least 775 mr 2 feet 6 inches clearance between the drive unit
and the handrails on all sides where mai ntenance is required.

2.8.15 Ef f | uent

2.8.15.1 Weir Pl ates

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

NOTE: Sl udge coll ectors which require additiona

i near footage of weir, beyond weir trough
circunference length can utilize finger weir or weir
pans to increase length up to two and one-half tines
l ength of single circunferential weir. Manufacturer
of this type should be required to have at | east

five years experience in furnishing weir pan systens.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Weir plates nmust be [fabricated fromsteel plate][ or ]J[fiberglass

rei nforced polyester plastic]. Provide weir plates of the dinmensions

i ndicated. Ml d vee notches in fiberglass weir plates in the plate; cut
edges are not acceptable. Munt weir plates in a manner to be watertight
and to provide a m nimumof 50 mr 2 inches vertical adjustment.

2.8.15.2 Ef f | uent Trough and Drop Box

EE R R R S I R R I R R I R S R R R S R R R S I R I R I R R R R R S R R

NOTE: The effluent trough and drop box may be cast
of concrete with the tank wall and deleted fromthis
speci fication.
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Fabricate the effluent trough and drop box from[steel plate] [or]
[fiberglass reinforced polyester plastic]. Trough and drop box di nensions
are as indicated. Ensure joints between sections are watertight. Provide
support assenblies of adequate strength to prevent trough or box
distortion through filling and draining of the tank

2.9 SLUDGE COLLECTORS FOR RECTANGULAR TANKS
2.9.1 Chain and Flight Scraper Type Col |l ectors

Provi de sludge collector including chain, flight and wear shoes,

sprockets, shafts, wall bearings, return tracks with support brackets, tee
rails, drive unit conplete with reducer, notor and overl oad device, and
al |l associated attachnment and anchor bolts. Allow chain for prinary tank
collectors to run over four sets of sprocket wheels at a design speed of

[ ] fpm so that the flights will clean the sludge fromthe tank
bottom and skimthe surface on the return run, concentrating scumin front
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of the scum pipe. Allow chains for internediate tank collectors to run
over three sets of sprocket wheels at a design speed of | ] fpm so
that the flights will clean the sludge fromthe tank bottomand route it
to the sludge collection trough. Ensure cross collectors run at tw ce the
speed of the longitudinal collectors. Select collector conponents based
upon the following criteria: operation under dry tank conditions;
friction factor for dry steel on dry steel of 0.33; friction factor for

pol yuret hane on dry steel of 0.25; bearing friction of 5 percent of shaft
assenbl y.

.9.1.1 Metal | i ¢ Chai ns

Manfacture netallic chains of corrosion-resistant processed netal having

an average tensile strength of [551.6] | ] MPa [80,000] [ ] ps
and a hardness range of 179-229 Brinell. Provide 7205 heavy pintle type
chains with 150 mm 6 inch | ] pitch, weighing [7.6] [ ] kg/m [5.1]
[ ] I'b/ft, and with plain and attachnent |inks assembled with 19 nm
3/ 4 inch dianeter hardened steel pins and rivets. The chain nmust have an
al | owabl e working | oad of [15.7] [ ] kN [3,540] | ] pounds and
proof test each assenbled strand at a mnimumof [83.6] | ] kN

[ 18, 800] | ] pounds to detect and renove defective castings. Provide

rigid attachments for full depth of the flight and attach with four 10 mr
3/8 inch dianeter bolts. Match chain sections within 5 mmin 3 neters
3/16 inch in 10 feet, tag, and wire together in pairs.

.9.1.2 Nonnetal | i ¢ Chai ns

Provi de nonmetallic chains with 152 mr 6 inch | ] pitch links

manuf actured of acetal resin and connected with pins manufactured of
reinforced nylon resin. Provide pins of T-head or T-end construction to
prevent rotation and hold in place without the use of pinlocks or
cotters. Provide chain with a working | oad of [8.0] | ] kN [1, 800]

[ ] pounds. Provide rigid attachnments full depth of the flights and
attach with four 10 nmr 3/8 inch dianeter bolts.

.9.1.3 Drive Chains

Provide H78 nill type drive chains nmanufactured of a corrosion resistant

processed netal, consisting of[ 66.27 mr 2.609 inch] [ ] pitch links,

and with an all owabl e working | oad of [10.4] | ] kN [2,350] | ]
pounds. Proof test each assenbled strand at a minimumof [44.5] [ ] kN
[10, 000] [ ] pounds to detect and renove defective castings. Provide

a hot-dip galvani zed chain tightener to take up unnecessary slack in the
drive chain.

.9.1.4 Wod Flights

Provi de wood flights os[ 50 by 150 mm 2 by 6 inch][ 75 by 200 mr 3 by 8
i nch] nom nal size and space approxi nmately [3000] [ ] my [10] |
feet on centers. Use redwood or red cypress flights. Drill all flights
accurately and notch at the factory to ensure proper alignment.

]

.9.1.5 Fi bergl ass Flights

Provide fiberglass flights of[ 50 by 150 mr 2 by 6 inch][ 75 by 200 nm 3
by 8 inch] noninal size, especially designed for sludge collector

service. Provide scraper with continuous fiberglass filaments running the
full length of the nember and include a scraper lip on the | eading edge to
ensure cleaning of the tank floor. Include filler blocks for bolting the
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nmenber to the chain attachnent |inks. Ensure flight spacing is
approximately [3] | ] m[10] [ ] feet. Buoyant flight design wll
not be accept abl e.

.9.1.6 Wear i ng Shoes

Provi de each flight with 13 mr 1/2 inch thick pol yurethane weari ng shoes
to run on the floor rails and return tracks. Ensure wearing shoes are
reversible, providing two usabl e wearing surfaces.

.9.1.7 Rail s

Furnish two 11 kg 25 pound ASCE tee rails and install in the tank floor in
accordance with manufacturer's witten recommendati ons.

.9.1.8 Return Tracks

Provide return tracks conposed of[ 76.2 by 50.8 by 9.5 nr 3 by 2 by 3/8

inch] [ ] thick steel angles with 6 my 1/4 inch thick steel support
brackets. Design each bracket to cantilever the return track off the tank
wal | . Space support brackets approxi mately 3000 mr 10 feet apart and

fasten to the tank wall by a m ni mum of two anchors.
.9.1.9 Sprocket s

Provi de sprockets consisting of chilled tooth bearing surfaces with a
hardness of no less than 360 Brinell and chill depth of at least 4.8 mr
3/16 inch. Key driving sprockets firmy to the headshaft. Provide corner
shafts with one sprocket setscrewed and one running | oose on the shaft.
Provi de double-life type collector chain sprockets conposed of split
construction. Ensure headshaft sprockets are no | ess than | ] mr inch
pitch diameter and have no less than | ] teeth. Ensure all other
col l ector chain sprockets are no |less than | ] mr inch pitch diameter
and have no |less than | ] teeth. Traction wheels, idler wheels, or

ot her substitutions for sprockets will not be acceptable. Fit the drive
sprocket with a bronze bushing and provide with a shear pin device to
provide for full protection of equipnent in case of excessive |oading.

Ensure the driving sprocket on the reducer shaft is not less than | ]
nr i nch pitch diameter and has no | ess than [ ] teeth. Provide driven
sprocket on the collector headshaft composed of split construction, no

| ess than [ ] mr inch pitch dianeter, and no less than | ] teeth.

.9.1.10 Shafts

Ensure shaft sizing is conpatible with the tank di mensions and sprocket

| ocation. Maxi mum shaft deflection is 4 mineter 3/64 in/ft of shaft
length. Shafting nust be straight and true, solid, cold-finished stee
and held in alignnent with set collars. Shafting nust contain keyways
with fitted keys where necessary and nust be of sufficient size to
transmt the power required. Extend shafting the full width of the tank
and turn in bearings nounted on the tank walls. Ship shafting to the
project site as conplete subassenblies with sprockets, bearings, and set
collars in place.

.9.1.11 Beari ngs
Provi de underwat er bearings consisting of cast iron construction

babbitted, and of the water-lubricated, ball and socket, self-aligning
type designed to prevent the accumul ation of settled solids on their
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surfaces. Bolt bearings directly to the tank wall in a nanner to permt
easy adjustment. Ensure take-up bearings provide no |less than 250 nmr 10
i nches of horizontal travel. Take-up bearings nust be of cantilevered
design, with a fabricated steel support base, and have cadm um pl at ed

t ake-up screws. Design take-up bearings so that no recesses in the
concrete are required to naintain clearances.

2.9.1.12 Drive Unit

Provi de drive unit consisting of a notor, speed reducer, and electrica
control equipment to power the sludge collector. Were a drive unit
operates two separate collectors, provide suitable clutches to permt

i ndependent operation of each collector. Ensure drive unit for prinmary
collectors is rated for | ] NN ft-1b torque, based on dry tank
conditions. Ensure drive unit for intermediate collectors is rated for
[ ] NN ft-1b torque, based on dry tank conditions. Base torque
rating of the gear assenbly on the snaller of the val ues devel oped by
ANSI / AGVA 2001 and consider as the rated torque capacity the entire gear
wi || devel op continuously over a 20-year period. Designh drive unit in
accordance with ABVA 9 and ABVA 11 and ANSI/AGVA 2001 and ANSI/ AGVA 6034.

a. The notor nust be totally-enclosed, fan-cool ed; ball bearing, constant
speed; and of anple power for starting and continuously operating the
nmechani sm under nobst severe expected operating conditions wthout
overl oading. Provide notor conformng to NEMA standards and suitable
for operation on [ ] volts ac [ ] phase, 60 Hz with [1.15]

[ ] service factor. Connect the notor directly to the speed
reducer by a flexible coupling. V-belt drives are not acceptable.
Make necessary adjustnments to wiring, disconnect devices, and branch
circuit protection to acconmpdat e equi pnent actually install ed.

b. The drive unit speed reducer nust be of the [helical] [worn] gear
type, fully housed, running in oil, with antifriction bearings
t hr oughout .

c. Furnish each notor with a magnetic full-voltage starter conforming to
NEVMA | CS 1. Provide starter in weatherproof cast netal enclosure.
Provide a separate pole with manually reset thernal-overl oad
protection in each ungrounded conductor. Mount controls in starter
cover or in separate weatherproof cast nmetal enclosure. [If notors
have reversing starters, provide a jog type switch such that mechani sm
is activated in the reverse direction only as long as button is pushed
down. Ensure nultiple collectors operated by sane drive unit have jaw
type disengaging clutches.] [Provide sludge-collector nmotors with
nonreversing starters and 2-button start-stop pushbutton stations.]

2.9.1.13 Overl oad Protection System

Provi de a shear pin assenbly to serve as overl oad protection and set to
fully protect the equipnrent.

2.9.1.14 Cross Col | ector

Provide cross collector of either the helical coil or the conveyor type
and designed to scrape and convey the collected sludge fromthe sludge
channel to a sludge sunp. Use materials in the construction of the cross
coll ector of the same type and quality as those used in the main sludge
collector. Helical coil consists of a helical steel blade nounted on a
steel shaft, driven by a sprocket-connected drive. Conveyor nust be
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simlar in operation to the conveyor used in the nmain sludge coll ector
2.9.2 Travel ing Bridge Type Col |l ectors

Provide traveling bridge collector conmposed of a conplete bridge assenbly
supported on ASCE type rails. Provide bridge assenbly consisting of a
traveling bridge with wal kway, bridge drive, sludge renpoval system

support rail and anchorage parts, and electrical control panel with
necessary controls for the operation of the nechanism Design drive train
to withstand maxi mum hori zontal |oads placed on the bridge and sl udge
renoval system Ensure all parts of each nechani smare proportioned for
stresses that nmay occur during fabrication, erection, and operation
Provide bridge with a travel speed of | ] meters/second fpmr and a
reverse speed of | ] meters/second fpn

2.9.2.1 Bri dge Construction
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NOTE: Beam bridges are nornally provided for tank
wi dt hs between 4.5 and 13.75 nm 15 and 45 feet.
Truss bridges are normally provided for w dths
greater than 13.75 m 45 feet.
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Design bridge to span the entire width of the tank and to withstand al

dead | oads required for the proper operation of the nechanism a | ] N
pound sl udge | oad per foot of blade |ength, and a 2394 Pa 50 psf live |oad
on the wal kway. Maxi mum defl ection under all l[oads not allowed to exceed

1/ 360 of the span length. Provide wal kway that is a mninumof 750 nmr 30
i nches wide and cover itwith [floor plate] [grating]. [Construct bridge
of parallel beans with |ateral bracing as required.] [Construct bridge of
two parallel trusses fabricated fromstructural steel and di agona
supports wel ded to the upper and | ower chords.]

2.9.2.2 Bridge Drive
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NOTE: Gear and rack drivers are desirable in

climates that have freezing rain and snow.
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Provi de bridge drive consisting of a drive assenbly, wheels, rails, drive
shaft, [rack and pinion,] and controls.

a. Provide drive assenbly consisting of a [single speed] [dual speed]
[variabl e speed] drive, gear reducer, drive chain, and drive and
driven sprockets. Fully enclose all gearing in an oil-tight housing
with the gears running in oil. Use anti-friction type bearings.
Provide roller chain type drive chain. Ensure notor is
total l y-encl osed, fan-cool ed; ball bearing; and of anple power for
starting and continuously operating the nechani smunder nobst severe
expected operating conditions wthout overloading. Provide notor
conform ng to NEMA standards and suitable for operation on [ ]
volts ac | ] phase, 60 Hz with [1.15] [ ] service factor
V-belt drives are not acceptable. Make necessary adjustnents to
Wi ring, disconnect devices, and branch circuit protection to
acconmodat e equi pnent actually installed.

b. Furnish each motor with a magnetic full-voltage starter conforming to
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NEVMA | CS 1. Provide starter in weatherproof cast netal enclosure.
Provide a separate pole with manually reset thernal-overl oad
protection in each ungrounded conductor. Mount controls in starter
cover or in separate weat herproof cast metal enclosure.

c. Provide drive shaft of sufficient size to adequately and safely
wi thstand all bending and torsional |oads of starting and operating.
Support drive shaft by multiple, grease |lubricated bearings. Provide
two | oad- bearing wheels, one flanged and one fl angel ess, running on
roller bearings mounted on idler shafts at each end of the bridge.
Provide running rails that are 18 kg 40 pound | ] ASCE with
standard rail splices and anchor to the tank wall. Provide four rai
stops; locate at travel extrenes. Drive bridge by gears with a 75 nmv
3 inch pitch, keyed to the ends of the drive shaft. Mesh gears with a
steel rack anchored to the top of the tank wall

2.9.2.3 Scraper Sl udge Renoval, Bl ades, and Supports

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

NOTE: Scraper type traveling bridge collectors are
normal |y used for primary basins where the vol une of
sludge is low and the main requirement is to

i ncrease the sludge concentration
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Provi de scraper bl ades consisting of a minimumnr 300 12 inch deep structura
steel channel, polyurethane wear shoes, and neoprene strips acting as
squeegees on the tank bottom Position and gui de scraper bl ade assenmbly
by two or nore rigid structural steel support assenblies attached to the
bridge. Attach scraper bl ade assenblies through pivot joints and bearings
to the support assenblies. Ensure scraper assenbly retracts above the

wat er surface for naintenance and inspection

2.9.2.4 Scraper Sl udge Renoval Cross Col |l ector
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NOTE: Cross collectors are nornally desirable on
| ong basins. Spacing of cross collectors is
dependent upon the type of sludge encountered.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide a screw cross collector consisting of a drive unit with an
overload alarm vertical drive torque shaft, underwater gear box, helica
screw, bearings, and anchors. Provide drive unit consisting of a notor
and gear reducer connected to a vertical drive shaft through a flexible
coupling. Provide totally-enclosed, fan-cooled, ball bearing, constant
speed notor of anple power for starting and continuously operating the
nmechani sm under nobst severe expected operating conditions wthout

overl oading. Provide notor conformng to NEMA standards and suitable for

operation on | ] volts ac [ ] phase, 60 Hz with [1.15] [ ]
service factor. Vendor nust size motor of sufficient size for duty to be
performed wi thout exceeding full |oad under nobst severe conditions

expected. Make necessary adjustments to wiring, disconnect devices, and
branch circuit protection to accomobdate equi prment actually install ed.

a. The gear reducer nust be of the wormgear type with anti-friction
bearings and conpletely imersed in oil in a seal ed housing.

b. Provide a replaceable switch, with normally open and normal ly cl osed
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contacts to be actuated upon shear pin failure. Design drive unit to
rotate the screw at a speed of | ] rpm Provide pressure

| ubricated underwat er gear box wi th bearings and seal s designed for
subnerged operation. Provide grease lubrication |lines from each
subnerged bearing to an accessible location. Provide helical screw
with [ ] mr inch dianeter blades of 4.8 nmm 3/16 inch thick stee
plate welded to a hollow steel core. Support screw by end bearings
[and internedi ate bearings].

c. Furnish each notor with a magnetic full-voltage starter conforming to
NEVA | CS 1. Provide starter in weatherproof cast netal enclosure.
Provide a separate pole with manually reset thernal-overl oad
protection in each ungrounded conductor. Mount controls in starter
cover or in separate weatherproof cast netal enclosure.

d. Provide an automatic control systemfor operation of the collector
encl osed in a NEVMA 250, Type 3R control panel and nmounted on the
bridge. Prewire and factory test all electrical conmponents. Provide
an electric overload system consisting of suitable relays and an
i ndicating neter plainly showi ng the overload points. The overl oad
system must sound an al arm when the | oad reaches full |oad torque
capacity of the drive notor and de-energize the notor. Provide a
torque sensing and indicating device to indicate percentage of maxi mum
torque bei ng devel oped.

2.9.2.5 Vacuum Sl udge Renoval

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Vacuum and si phon sludge renpval systens are
normal Iy used for secondary basins in activated

sl udge systens where |arge vol unmes of sludge are to
be renoved

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide traveling bridge with | ] sludge pick-up heads, each [ ] mm
feet, inches long, suspended fromthe bridge. Provide pick-up heads with
continuous slot orifices or include neoprene sludge guides covering al
settling areas to divert the sludge to large dianeter inlet ports. Power

vacuum system by [ ] self-primng centrifugal solids handling punps
mounted on the bridge. Provide punps capable of punping [ ] L/second
gpn per punp at a static head of [ ] mfeet.

a. Provide totally-enclosed, fan-cooled, ball bearing, constant speed
punp notor of anple power for starting and continuously operating the
mechani sm under nost severe expected operating conditions w thout
overl|l oading. Provide notor conformng to NEMA standards and suitable
for operation on [ ] volts ac [ ] phase, 60 Hz with [1.15]

[ ] service factor. Connect notor directly to the speed reducer
by a flexible coupling. V-belt drives are not acceptable. Make
necessary adjustments to wiring, disconnect devices, and branch
circuit protection to accommodat e equi prent actually install ed.

b. Furnish each motor with a magnetic full-voltage starter conforming to
NEVMA | CS 1. Provide starter in weatherproof cast netal enclosure.
Provide a separate pole with manually reset thernal-overl oad
protection in each ungrounded conductor. Mount controls in starter
cover or in separate weatherproof cast metal enclosure.

c. Provide a manual control system for operation of the collector
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enclosed in a NEMA 250, Type 3R control panel and nounted on the
bridge. Prewire and factory test all electrical components. Provide
a separate pole with manually reset thermal -overload protection in
each ungrounded conduct or

2.9.2.6 Si phon Sl udge Renoval
2.9.2.6.1 Sl udge Renoval Si phons

Provide traveling bridges with [ ] sludge renopval siphons, [each
consi sting of a horizontal pipe header with uniformy spaced inlet ports]
[ each having one |l arge dianeter pick-up port and neoprene sl udge guides
covering all settling areas to divert sludge to the inlet ports].
Subner ge si phon di scharge in the sludge trough

2.9.2.6.2 Vacuum Primng System

[ Provide a portable vacuum punp for siphon primng. Connect punp nanually
to a mal e hose cock on the siphon pipe. Manually turn connection between
t he punp and si phon pipe to "OFF" as the pipe is prined.] [Provide a

bri dge nounted vacuum punp for siphon primng. Pipe punp to a vacuum
header through a vacuum canister. Term nate vacuum header by

hand- operated val ve to all ow vacuum header purging after the primng
operation. Manually turn each connection between the vacuum header and

si phon pipes to "OFF" as the pipe is prined.]

2.9.2.6.3 Si phon Fl ow Contr ol

[Control sludge renoval rate of each siphon pipe by an eccentric plug

val ve, manual |y operated fromthe bridge by a handwheel.] [Control sludge
renoval rate of each siphon pipe by a pneunatically controlled variable
orifice pinch valve. Size valve to provide no restriction or change of
shape in the siphon pipe when in the full open position. Adjust
throttling status of each valve nmanually and independently maintain by a
pneurmatic control circuit. Automatically allow the siphon pipes to purge
daily at maxi numvelocity and then return flows to the preset

guantities.] [Control sludge renmoval rate of the siphons by a control box
at the discharge end of the traveling bridge. Provide control box of
sufficient depth to allow filling the box to the water level in the tank
Regul at e di scharge fromthe control box by a [manual ly] [pneumatically]

[ hydraulically] [electromechanically] operated sluice gate.]

2.9.2.7 Airlift Punmp Sludge Renoval

Provide traveling bridge with | ] sludge pick-up heads, each [ ] mm
feet, inches long, suspended fromthe bridge. Provide pick-up heads

i ncl udi ng neoprene sludge guides covering all settling areas to divert the
sludge to large dianeter inlet ports. Size drop pipes for a naximum

sl udge renoval rate of 100 percent of the average daily flow Use airlift
to provide a punping rate of | ] L/second gpn per punp at a static

head of [ ] mr feet. Power airlift systemby a positive displacenent

bl ower or centrifugal conpressor, depending on air volune required. Mount
conpressor on the bridge.

a. Provide totally-enclosed, fan-cooled, ball bearing, constant speed
conpressor nmotor of anple power for starting and continuously
operating the nmechani smunder nobst severe expected operating
conditions wi thout overloading. Provide notor conform ng to NEVA
standards and suitable for operation on [ ] volts ac [ ]
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phase, 60 Hz with [1.15] | ] service factor. Connect notor
directly to the speed reducer by a flexible coupling or V-belt drive.
Make necessary adjustnments to wiring, disconnect devices, and branch
circuit protection to accommpdat e equi prent actually install ed.

b. Furnish each mbtor with a magnetic full-voltage starter conforming to
NEVMA | CS 1. Provide starter in weatherproof cast netal enclosure.
Provide a separate pole with manually reset thernal-overl oad
protection in each ungrounded conductor. Mount controls in starter
cover or in separate weatherproof cast metal enclosure.

c. Provide a manual control system for operation of the collector
enclosed in a NEMA 250 | Type 3R control panel and nounted on the
bridge. Prewire and factory test all electrical conmponents. Provide
a separate pole with manually reset thermal -overload protection in
each ungrounded conduct or

2.9.2.8 Power Supply Stretch Cabl e System

Provide a stretch cable system consisting of a stainless steel cable
stretched between two anchor posts. Provide cable with a nunber of
pul | eys which support the electrical cable used to power the collector
Loop electrical cable in coils with each coil being attached to a separate
pull ey. Upon traveling to the end of the basin, extend the coils to form
a draped el ectrical cable supported by the pulleys, and as the cable
returns, retract the | oops by the action of the bridge.

2.9.2.9 Power Supply Trolley Track System

Provide a trolley track system which allows the electrical cable to
uncoil and retract as the bridge noves.

2.9.2.10 Power Supply Cabl e Reel System

Provide a cable reel system capable of unwi nding and rew ndi ng the power
cable while naintaining a constant tension on the cable. Provide a strain
relief device to protect the fixed end of the cable.

2.9.2.11 Control System for Bridge Drive

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: NEMA C ass 250, Type 4X is recommended where
corrosi ve gases, dust, or water hosedown are
environnental factors. NEMA 4X type is not

ventil at ed.
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Provi de an automatic control system for operation of the collector,
enclosed in a NEMA 250, Type 3R control panel and nounted on the bridge.
Prewire and factory test all electrical conponents. Provide an electric
overl oad system consisting of suitable relays and an indicating neter

pl ai nly showi ng the overl oad points. The overload system nmust sound an
al arm when the | oad reaches full |oad torque capacity of the drive notor
and de-energize the notor. Provide a torque sensing and indicating
device, nmounted on the bridge, to indicate percentage of nmaxi mumtorque
bei ng devel oped.
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. 9.3 Center Track Airlift Punp Type Coll ectors

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Center track airlift punp type collectors are
normally limted to basins no larger than 12 m 40
feet long and 6 m 20 feet wide.
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Provi de coll ector consisting of a support beam and track assenbly,
carriage assenbly, nmotor and gear reducer, drive chain and sprockets,

sl udge pick-up assenbly, and conpressor. Ensure all nobving parts are
above the water level. Ensure lubrication and adjustnent points are
readi |y accessible. Design systemto handle a horizontal |oad (drag) of

[438] [ ] N[30] [ ] pounds per lineal neter foot on the scraper
bl ade and all stresses which may occur in fabrication, shipping, erection
and operation. Provide unit with a traverse speed of [ ] mi second fpm

in both directions.
.9.3.1 Support Beam and Track Assenbly

The support beam and integral track nmust constitute a single box structure
spanning the length of the basin. Locate track inside the support beam
for weather protection. Provide assenbly of sufficient rigidity to

wi t hstand both horizontal and vertical |oads w thout suppl enental
stiffening nenmbers. Provide a nounting assenbly for attaching the beam
and track to the basin wall at the correct height.

.9.3.2 Carriage Assenbly

Provide a carriage assenbly to traverse the track assenbly. Provide
assenbly with four flanged support wheels to travel along the track

Ensure assenbly has four additional wheels to oppose nonment resulting from
drag on the scraper bl ade.

.9.3.3 Drive Assenbly

Provi de drive assenbly consisting of a notor and gear reducer driving a
continuous chain through a shear pin protected drive sprocket. Provide
singl e speed, [ ] volts ac, | ] phase, 60 Hz motor. Mbunt notor
and gear reducer directly on the support beam Totally enclose drive
sprocket, chain, and driven sprocket in the support beam assenbly.

Provide a neans for adjusting chain tension at the driven sprocket.

Direct |inkage between the drive chain and the carriage is prohibited.
Al'low chain to run continuously in one direction with reciprocating notion
of the carriage inparted by a fitting on the chain which will engage the
carriage at two different points. Allowa brief dwell time at each end of
the travel. Engagenent of the carriage nust not produce eccentric | oads
on the chain.

a. Provide totally-enclosed, fan-cooled, ball bearing, constant speed
not or of anple power for starting and continuously operating the
mechani sm under npst severe expected operating conditions w thout
overl oading. Provide notor conformng to NEMA standards and suitable
for operation on [ ] volts ac [ ] phase, 60 Hz with [1.15]

[ ] service factor. Make necessary adjustnents to wring,
di sconnect devices, and branch circuit protection to acconmpdat e
equi prent actually install ed.

b. Furnish each motor with a magnetic full-voltage starter conforming to
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NEVMA | CS 1. Provide starter in weatherproof cast netal enclosure.
Provide a separate pole with manually reset thernal-overl oad
protection in each ungrounded conductor. Mount controls in starter
cover or in separate weat herproof cast metal enclosure.

2.9.3.4 Arlift Punp
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NOTE: Airlift punps are made of noncorrosive
materials. Air lines are renovable with
multiorifice diffuser discharge end. Airlift punp
nmust be properly reinforced to handle structural and
dynam c | oads. Capacity, subnergence, and air

requi renents should be calculated for each airlift
punp. Primng punp vacuumis heavy-duty industria
vacuumwith mininumliquid volume of 23 liters 6
gal l ons, double filtration system and autonatic

wat er |evel shutoff float.
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Provi de each collector with a sludge pick-up head | ] mr feet, inches
| ong, suspended fromthe carriage. Provide pick-up head including
neoprene sludge guides covering all settling areas to divert the sludge to
| arge diameter inlet ports. Size drop pipe for a maxi num sl udge renoval
rate of 100 percent of the average daily flow Use airlift to provide a
punpi ng rate of | ] L/second gpn per punp at a static head of | ]
nr feet. Power airlift system by positive displacenment bl owers or
centrifugal conpressors, depending on air volune required. Provide a pair
of compressors to feed a common air manifold to provide air supply for

[ ] collectors as shown. Provide required check val ves, shut-off

val ves, and regul ating valves for isolation, regulation, and bal anci ng.

a. Provide totally-enclosed, fan-cooled, ball bearing, constant speed
conpressor motor of anple power for starting and conti nuously
operating the nmechani smunder nobst severe expected operating
conditions wi thout overloading. Provide notor conform ng to NEVA
standards and suitable for operation on | ] volts ac [ ]
phase, 60 Hz with [1.15] | ] service factor. Connect notor
directly to the blower by a flexible coupling or V-belt drive. Make
necessary adjustments to wiring, disconnect devices, and branch
circuit protection to accommodat e equi prent actually install ed.

b. Furnish each mbtor with a magnetic full-voltage starter conforming to
NEVMA | CS 1. Provide starter in weatherproof cast netal enclosure.
Provide a separate pole with manually reset thermal -overl oad
protection in each ungrounded conductor. Mount controls in starter
cover or in separate weatherproof cast metal enclosure.

2.9.3.5 Controls

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: NEMA O ass 250, Type 4X is recomended where
corrosi ve gases, dust, or water hosedown are
environnental factors. NEMA 4X type is not

ventil ated.
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Provi de an automatic control system for operation of the collector.
Encl ose controls in a NEVMA 250, Type 3R control panel and mount on the
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support beam Ensure all electrical conponents are prewi red and factory
tested.

.9.4 Fl oati ng Bri dge Siphon-Type Col |l ectors

Provi de collector consisting of a floating bridge, bridge drive and idler
stand, siphons and sl udge renoval system float system control system
and necessary support structures and anchorage. Ensure collector is
capabl e of removing settled solids fromthe tank floor and di schargi ng
theminto a sludge trough. Control flow rate of the nechani smover a
range of | ] L/second gpm to | ] L/second gpn per collector bridge
assenbly by individually adjustabl e siphon pipes.

.9.4.1 Fl oating Bridge

Desi gn and contruct floating assenbly to conply with the hydraulic
conditions of the system Provide bridge consisting of rigidly interlaced
al um num beans, stainless siphon pipes, and fiberglass floats, al

designed to support the entire mechani smand maintain a mnimumfloating
cl earance of 50 mr 2 inches fromthe floor of the collector basin

Furni sh beams of sufficient size to support the floats and the siphon

pi pes. Furnish stainless steel brackets and pi pe clanps to securely nount
all of the siphon pipes in the proper position to the support beans.

Mount floats securely to the siphon pipes to provide uniformtravel of the
bridge in both directions, the full length of the collector basin. Design
floats for the general hydraulic conditions and consisting of closed cel
pol yur et hane foam encased in a fiberglass enclosure and support by
structural alum num angle. Ensure recyclable materials conformto EPA
requi renents in accordance with Section 01 33 29 SUSTAI NABI LI TY

REQUI REMENTS AND REPORTI NG,  Secure al umi numtow brackets to the siphon

pi pes and furnish with stainless steel nounting hardware of adequate
guantity and size to withstand the | oading and tension applied to the
towi ng cabl e when the collector reverses direction. Secure inboard and
out board end trucks and gui de wheel assenblies to the floats or support
beanms and design to allow for thermal expansion and contraction of the
floating bridge. Provide wheels conposed of noncorrosive material

.9.4.2 Bridge Drive Assenbly and Idler Stand

Tow each floating bridge along the Iongitudinal [ength of the basin by a
stainless steel, stranded wire cable. Use cable of adequate size to tow
the entire structure and span the length of the tank with a m ni mrum of
catenary. Affix drive cable to floating bridge assenbly through tow
bridle assenbly. Provide bridge drive consisting of a reducer driven by a

constant torque, variable speed dc electric motor, [single] | ] phase
60 Hz, [120] [ ] volts, totally enclosed, suitable for continuous
duty. House reducer in an oil- and dust-tight casing, equip with

anti-friction bearings, and design for splash-type |ubrication. Provide
switches permtting directional change of the unit on the drive base
assenbly. Provide an idler stand conplete with adjustable base and sheave
at the opposite end of the tank. Provide a conplete corrosion-resistant
encl osure for each drive and idler assenbly.

2.9.4.3 Sl udge Renpval System

EE R R R S R R I R R I R S R R R R S R R I R I R R S R R R R O

NOTE: Assenblies, parts, and connectors in
subnerged service should be made of 304/316
stainl ess steel or fiberglass, rather than al um num
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Provi de total sludge renoval capacity range of the vacuum sl udge renoval
system which is adjustable from [ ] L/second gpm to | ] L/second
gpn. Construct all siphon piping and headers of stainless steel with
vacuum tight welded joints. Design piping assenbly structure to
adequately support itself on the tank floor with the basin dewatered.
Provide orifices of adequate size and spacing in each header pipe. Design
entrance velocity at each orifice to create an angul ar zone in influence,
to permit all sludge on the basin floor to be cleaned at the end of each
cycle. Each siphon pipe nust be independent fromthe others and

i ndependently controlled. Term nate and di scharge each siphon pipe into a
sl udge control device. The subnerged siphon piping nmust be stainless
steel on the exterior surface in accordance with collector nmanufacturer's
recomendati ons to protect the pipe fromoxygen cell corrosion. Furnish

i ndi vi dual sludge control for each siphon as an integral part of the

si phon collector. Ensure control is corrosion resistant and adequately
supported. Suspend control device fromthe floating structure and secured
to the siphon piping. Mnually adjust flow rate by setting the adjustable
di scharge opening using a rising stemoperator. Construct sludge control
device to prevent air from breaking the siphon during primng. Design

si phon collector to permt prinng of each suction header. Furnish a
prim ng device consisting of a portable, wet-dry vacuum punp w th handl e
and wheels. Provide valves for each siphon pipe that are capable of
hol di ng 635 mr 25 inches of nercury with zero | eakage. Provide flexible
single ply rubber primng hose and qui ck di sconnect couplings with each
unit. The vacuum punp nust be industrial wet/dry type, [single] [ ]
phase, 60 Hz, [120] | ] volts ac. Provide one primng punp per pair
of siphon collector nechanisns.

.9.4. 4 Control Panel

Furni sh a control panel by the collector manufacturer containing al
controls necessary for the operation of the collector. Ensure all of the
conponents are factory installed in a NEVA 250, Type 4 [4X] [3R

encl osure, factory prewired to nunbered termnal strips within the

encl osure and factory tested. Include manual override controls for
collector travel in addition to the automati c operations. Furnish
areversing mechanismwth tine delay relays to change the collector
direction of travel automatically. Provide a SCR controller to vary the
speed of the collector at between [1.2] [ ] mmnute [4] | ] fpm
and [3.7] [ ] mmnute [12] [ ] fpmr for both directions of the
bridge travel. Furnish linit switches with internal heaters and stainl ess
steel limt switch actuators to reverse the novement of the collector
Mount one limt switch securely to the bridge drive, and nount the other
[imt switch securely to the idler stand. Affix mcroswitch to overclutch
clutch to activate alarmand shut down.

.9.4.5 Aut omat i ¢ Progranmer

Provi de a programrer in the control panel to automatically adjust rate of
collector travel. Upon reversing direction of the collector, allow
collector rate of travel to increase automatically for manually preset

di stance and then return to preset nornal rate of travel. Ensure
programmer has a manual override. Provide a single phase, 60 Hz, [120]

[ ] volts ac solid state, encapsulated, proxinmty switch as an

i ntegral part of the programm ng control
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2.9.5 Scum Renpval

Provide a retracting surface skimer to rempbve scum fromthe tank. Attach
mechani smwi th a bl ade extending the width of the tank, or as required, to
the bridge. Allow skinmer to operate while the bridge is traveling in one
direction only and retract for the return trip of the bridge. Provide a
beachi ng type scumtrough across one end of the basin. Construct trough
of [steel plate] [or] [fiberglass] to the dinensions indicated. Provide
all hardware required for trough installation

2.9.6 Ef f | uent Renoval

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

NOTE: Coordi nate wi th paragraph WEI R PLATES.
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Provi de weir plates conposed of [fabricated steel plate] [or] [fiberglass
rei nforced polyester plastic] of the dinensions indicated. Mdld vee
notches in fiberglass weir plates in the plate; cut edges are not
acceptable. Mount weir plates in a manner to be watertight and to provide
a mnimmof 50 m 2 inches vertical adjustnent. Fabricate effluent
trough from|[steel plate] [or] [fiberglass reinforced polyester plastic]
to the di nensions indicated. Ensure joints between sections are
watertight. Provide support assenblies of adequate strength to prevent
trough distortion through filling and draining of the tank

PART 3 EXECUTI ON
3.1 EXAM NATI ON

After becoming famliar with all details of the work, verify al
di mrensions in the field, and advise the Contracting O ficer of any
di screpancy before perform ng the work.

3.2 FACTORY PAI NTI NG

Ensure all ferrous netal equiprment, except stainless steel and gal vani zed
steel, is cleaned, prined, and given two coats of machi nery enanel at the
factory. Field paint in accordance with Section 09 90 00 PAINTS AND
CQOATI NGS.

3.3 FRAMED | NSTRUCTI ONS

Post framed instructions, containing wiring and control diagrans under
glass or in lamnated plastic, where directed. Show wiring and contro

di agrams and conplete | ayout of the entire system Include, in typed
form condensed operating instructions explaining preventive nmaintenance
procedures, nethods of checking the systemfor nornmal safe operation and
procedures for safely starting and stopping the system Submt a copy of
the posted instructions proposed to be used. Post framed instructions
bef ore acceptance testing of the system

3.4  EQUI PMENT | NSTALLATI ON
3.4.1 Installation
Install equipnent as indicated and in accordance with the manufacturer's

witten instructions. Submt draw ngs containing conplete wring and
schemati c diagranms and any other details required to denonstrate that the
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3.

system has been coordi nated and will properly function as a unit. Show
proposed | ayout and anchorage of equi pnent and appurtenances, and

equi prent relationship to other parts of the work including clearances for
mai nt enance and operation

Furni sh grease and oil, of grades recommended by the manufacturer, as part
of the installation and as required for initial operation

4.2 Adj usti ng

Make field adjustments as required for proper operation of the equipment.

. 4.3 Testing

.4.3.1 Oper ational Test

Subj ect each mechanismto an operational test, under the observation of
the Contracting Officer. Denpbnstrate that the equipnent is not defective
and is in safe and satisfactory operating condition. Subnmt perfornance
test reports in booklet formshowing all field tests perforned to adj ust
each conponent and all field tests perforned to prove conpliance with the
speci fied performance criteria, upon conpletion and testing of the
installed system Indicate in each test report the final position of
controls.

.4.3.2 Tor que Test

Conduct a torque test on one mechani smsel ected by the Contracting

O ficer. Conduct test under the supervision of a factory servicenman and
observation of the Contracting Officer. The purpose of the test is to
verify the structural integrity and adequacy of the nechani sm and drive.
Performtorque test consisting of securing all rake arns at nultiple

poi nts by cables to anchor bolts installed in the tank floor at |ocations
recommended by the manufacturer. Apply a torque load to the drive by hand
if possible. Measure the magnitude of the applied | oad by a calibrated
pressure reading, the plunger and rod area, and the distance of the |ine
of action of each cylinder fromthe centerline of the nechanism Take
readi ngs at 100, 120, and 140 percent of continuous operating torque.
Apply test | oads such that the torque overload device can be used to

i ndicate the alarm and notor shut-off torque values of the drive.

.4.3.3 Ret esti ng

If any deficiencies are reveal ed during any test, correct such
deficiencies and reconduct the tests.

.4.4 Tank Bottom

Finish the tank bottomin such a manner that full contact will be obtained
bet ween the [sludge scrapers] [flights] [manifold] and the surface.

5 VEELDI NG

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

NOTE: |If the need exists for nore stringent pipe
wel di ng requirements, delete the sentences in the
first set of brackets.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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[Weld piping in accordance with qualified procedures using perfornance
qual i fied wel ders and wel di ng operators. Use qualified procedures and

wel ders in accordance with ASVE BPVC SEC | X. Wl ding procedures qualified
by ot hers, and wel ders and wel di ng operators qualified by another enpl oyer
may be accepted as permitted by ASVE B31.1. Notify the Contracting

O ficer 24 hours in advance of tests and performthe tests at the work
site if practical. The welder or welding operator mnmust apply his assigned
synbol near each weld he nmakes as a permanent record. Weld structura
menbers in accordance with Section 05 05 23.16 STRUCTURAL WELDI NG ] [Use
wel di ng and nondestructive testing procedures for piping as specified in
Section 40 05 13.96 WELDI NG PROCESS PI PI NG ]

.6 MANUFACTURER S SERVI CES

Provi de the services of a manufacturer's representative who is experienced
in the installation, adjustment, and operation of the equi prment

specified. Supervise the installation, adjustment, and testing of the
equi pnent .

.7  CLOSEQUT ACTIVITIES
.7.1 Fiel d Training

Provide a field training course for designated operating and nai nt enance
staff nenbers. Provide training for a total period of | ] hours of
normal working time and start after the systemis functionally conplete
but prior to final acceptance tests. Cover all of the itenms contained in
t he Operating and Mai ntenance Manual s.

. 7.2 Operating and Mai nt enance Manual s

Detail in the Qperation nmanuals the step-by-step procedures required for
system startup, operation, and shutdown. Include in the Operation manual s
t he manufacturer's name, nodel numnber, parts list, and brief description
of all equipnent and their basic operating features. List in the

Mai nt enance manual s routi ne nmai ntenance procedures, possibl e breakdowns
and repairs, and troubl eshooting guides. |Include in the Mintenance
manual s pi pi ng and equi prent | ayout and sinplified wiring and control

di agrams of the systemas installed. Obtain approval of manuals prior to
the field training course.

-- End of Section --
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