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NOTE: This gui de specification covers the

requi renents for sewage bar screen and nechani ca
shredder for use in sewage treatnment plants nornmally
handl i ng donestic sewage.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Conment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Citeria Change Request (CCR)
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PART 1 GENERAL

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Refer to UFC 3-240-09FA for design
requirenents. This guide specification is witten

for one bar screen and nechani cal shredder
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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
this paragraph by organi zation, designation, date,
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and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project
speci ficati on 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 the
basi ¢ designation only.

AVERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMA)

ABMA 11 (1990; R 2008) Load Ratings and Fati gue
Life for Roller Bearings

ABMA 9 (1990; R 2008) Load Ratings and Fatigue
Life for Ball Bearings

ASTM | NTERNATI ONAL (ASTM

ASTM A 153/ A 153M (2009) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Har dwar e

ASTM A 36/ A 36M (2008) Standard Specification for Carbon

Structural Steel

ASTM A 47/ A 47M (1999; R 2009) Standard Specification for
Steel Sheet, Al umi num Coated, by the
Hot-Di p Process

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NENVA 250 (2008) Encl osures for Electrical Equiprent
(1000 Vol ts Maxi mum

NEVA | CS 1 (2000; R 2005; R 2008) Standard for
I ndustrial Control and Systenms: General
Requi renment s

NEMVA | CS 2 (2000; Errata 2006; R 2005; Errata 2008)
Standard for Controllers, Contactors, and
Overl oad Rel ays Rated 600 V

NEMVA | CS 3 (2005) Standard for Industrial Control and
Systens: Medium Vol tage Controllers Rated
2001 to 7200 Volts AC

NEVA | CS 4 (2005) Term nal Bl ocks
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1.

NEMVA | CS 6 (1993; R 2001; R 2006) Standard for
Encl osur es

NEVA MG 1 (2007; Errata 2008) Standard for Mtors
and Generators

NATI ONAL FLUI D POAER ASSOCI ATI ON ( NFLPA)

ANSI / NFLPA T2.13.1 (2007; Rev 4) Recommended Practice —
Hydraulic Fluid Power — Use OF Fire
Resistant Fluids In Industrial Systens

SCCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE J1677 (2009) Tests and Procedures for Steel and
Copper Ni ckel Tubing

UNDERWRI TERS LABORATORI ES (UL)

UL 98 (2004; R 1995 thru 2006) Encl osed and
Dead- Front Swit ches

2 SUBM TTALS
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NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the mininmumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G" if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenent System (RMB) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

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

Choose the first bracketed itemfor Navy, Air Force

and NASA projects, or choose the second bracketed
itemfor Army projects.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

CGovernment approval is required for submttals with a "G' designation;
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submittals not having a "G' designation are for [Contractor Quality Contro
approval .] [information only. Wen used, a designation following the "G
designation identifies the office that will review the submttal for the
Government.] Submt the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES

SD- 02 Shop Drawi ngs
Installation[; CG[; G [____ 11

Detail drawi ngs consisting of a conplete list of equipnment and
mat eri al s, including manufacturer's descriptive and technica
literature, catalog cuts, and installation instructions. Detai
drawi ngs shall also contain conplete wiring and schematic
di agranms, equi pnent | ayout and anchorage, and any other details
required to denonstrate that the system has been coordi nated and
will properly function as a unit.

SD- 03 Product Data
Spare Parts

Spare parts data for each different itemof material and
equi pnent specified, after approval of the detail draw ngs, and
not later than [ ] nonths prior to the date of beneficial
occupancy. The data shall include a conplete Iist of parts and
supplies, with current unit prices and source of supply, and a
list of the parts recommended by the manufacturer to be repl aced
after [1] [and] [3] year(s) of service.

Framed | nstructions

Framed instructions under glass or in |lamnated plastic, as
speci fi ed.

SD- 06 Test Reports
Tests

Test reports, upon conpletion and testing of the installed
system in booklet formshowing all field tests perforned to
adj ust each conponent and all field tests perforned to prove
conpliance with the specified performance criteria. Each test
report shall indicate the final position of controls.

SD- 10 Operation and Mai ntenance Dat a
Operating and Mai ntenance Instructions

[Six] [ ] compl ete copies of operating instructions
outlining the step-by-step procedures required for systemstartup
operation and shutdown. The instructions shall include the
manuf acturer's nane, nodel nunber, service manual, parts list, and
brief description of all equipnent and their basic operating
features. [Six] [___ ] compl ete copies of mai ntenance
instructions listing routine maintenance procedures, possible
br eakdowns and repairs, and troubl eshooting guides. The
instructions shall include sinplified diagrans for the system as
i nstall ed.
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1.3 DELI VERY, STORAGE, AND HANDLI NG

Protect all equipnent delivered and placed in storage fromthe weather,
hum dity and tenperature variation, dirt and dust, or other contani nants.

1.4 EXTRA MATERI ALS

Furni sh a conplete set of manufacturer's recomrended spare parts, including
cutting teeth and conbs or other cutting elenents, fasteners, screens,
seal s or bearings, etc. Furnish special tools for the proper operation and
mai nt enance of equipnent, installed in a wall-nmunted hardwood or netal
cont ai ner.

PART 2 PRODUCTS
2.1 MATERI ALS AND EQUI PMENT

a. Provide naterial and equi pnent which are the standard products of a
manuf acturer regularly engaged in the manufacture of the products, that
conformto the respective publications and other requirenments specified
and that essentially duplicate equi pnent that has been in satisfactory
use at |least 2 years prior to bid opening. Equipnent shall be
supported by a service organi zation that is, in the opinion of the
Contracting Oficer, reasonably convenient to the site.

b. Each major item of equipnent shall have nmanufacturer's namne,
address, and catal og or nodel number on a plate securely attached to
item In lieu of naneplate on the shredder and bar screen

manuf acturer's name or trademark may be cast integrally with shredder
st anped, or otherw se pernanently marked.

c. Fully enclose nmoving parts of the equipnent, such as drive chains
and sprockets, in renovable guards. Equi pnment above the | evel of the
sewage-carryi ng channel shall be fully enclosed in a cast iron or 1.897
nm (14 gauge) 14 gauge sheet steel or wought-iron housing. Housing
shall be provided with a sufficient nunber of doors or renovable panels
to ensure ready access to any part of equi pnent for repairs,

repl acenents, or cleaning. Joint between the housing and the concrete
foundati on shall be nmde | eakproof.

2.1.1 Beari ngs
ABVA 9 and ABNA 11.

2.1.2 Iron, Steel, and M scell aneous Meta

2.1.2.1 M scel | aneous Met a
Bolts, nuts, anchors, washers, and other types of supports necessary for
the installation of equipment shall be of steel or wought iron, galvanized
according to the requirenents of ASTM A 153/ A 153N

2.1.2.2 Mal | eabl e Iron

ASTM A 47/ A 47N, grade No. 32510, m nimm
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2.1.2.3 Structural Steel
ASTM A 36/ A 36N
2.1.3 Mbtors, Electric
NEMA 250, NEMA ICS 1, NEMA ICS 3, NEMA ICS 4, NEMA I CS 6 and NEVA MG 1.
2.1. 4 Mot or Control s
NEMA | CS 2.
2.1.5 Swi t ches, Encl osed
UL 98.
2.2 ELECTRI CAL WORK

Provide electrical equipnment and wiring in accordance with Section 26 20 00
| NTERI OR DI STRI BUTI ON SYSTEM El ectrical characteristics shall be as

i ndi cated. Manual or automatic control and protective or signal devices
required for the operation specified, and any control wiring required for
controls and devices but not shown on electrical plans, shall be provided
under this section of the specification.

2.2.1 El ectric Mdtors

Provi de equi pnent conplete with nmotors of the [open] [totally encl osed]

bal | -bearing squirrel -cage induction type, with a nmaxi num speed not to
exceed 1800 rpm Modtors shall be of sufficient capacity to drive equi pnent
at the specified capacity w thout exceeding rating shown on nanepl ate
attached to the notor.

2.2.2 Mot or Control s

Mot or controls shall be provided to control the notor in the manner

i ndicated or specified. Mdtor controls shall be coordinated with the
associ ated notor and shall have properly sized thernal -overl oad protective
el ements. Except where otherw se indicated, starters shall be provided in
[ general - pur pose] [weat herproof] enclosures. Were nanual control is
specified, starter shall be provided with a start-stop pushbutton in the
cover. \Were automatic control is specified, starter shall be provided
with a hand-off-automatic selector switch in the cover. Each starter shal
bear an appropriate naneplate or stencil identifying equiprment controll ed.

2.3 HYDRAULI C WORK

Hydraul i ¢ equi pnent and application shall be in accordance with Section

41 24 26 HYDRAULI C FLU D PONER SYSTEMS. Manual or automatic control and
protective or signal devices required for the operation specified, and any
control wiring or hydraulic connections required for controls and devices
but not shown on electrical or hydraulic plans, shall be provided under
this section of the specification.

2.3.1 Fluid Mtors
Equi prent shall be provided conplete with fluid notors of the [vane]

[piston] type. Mdtors shall be of sufficient capacity to drive equi pnent
at the specified rating without exceeding rating shown on the nanepl ate
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attached to the notor.

. 3.2 Hydraulic Controls

Provide controls in the manner indicated or specified, coordinated with the
associ ated equi prent, and having properly sized overl oad protective

el ement s.

.3.3 Fl ui d Power Val ves

SAE J1677.

. 3.4 Fl ui d Tubi ng

SAE J1677.

.3.5 Hydraulic Fluid

ANS| / NFLPA T2. 13. 1.

.4 MECHANI CALLY- CLEANED BAR SCREEN

Bar screen shall consist of a stationary bar screen, a screen rake, a rake
nmechani sm operated by [an electric] [a hydraulic] drive unit, and a dead
pl ate and rake-cl eani ng device, where required. Equi pnent shall be
installed so as not to obstruct the flow of sewage to bar screen. Unless
otherw se specified, metal that is subnerged in the sewage-carrying channe
or that cones in contact with sewage shall be of wought iron, steel, cast
iron, or other equally corrosion-resistant netal.

4.1 Bar Screen

Each bar screen shall be suitable for installation in a rectangul ar channe

[ ] m [ ]-feet [ ]-inches w de by [ ] m[ ]-feet
]-inches deep, and shall be designed for handling sewage fl ows as

a. Mnimm [ ] cubic neters/day M3D.
b. Average, | ] cubic neters/day MaD
c. Maximum | ] cubic neters/day MaD

. 4.2 Screen Rake

Rake shall be designed to rake up screenings collected on the bar screen
and in the openi ngs between bars, and to convey screenings to a [drain
platforn] [collection trough] [grinder]. Rake shall be of cast iron,
steel, or other suitable material not less than [___ ] mmr inch thick.
Rake teeth shall be spaced so as to pass between bars of the screen. Rake
teeth plate shall be easily renmovabl e and repl aceabl e.

.4.2.1 Rake Mechani sm

Mechani sm shal | be revol ving-frame, automatic-hoist, endless-chain type, or
screwdrive type and shall include parts and accessories necessary for a
compl ete operating unit. Parts of the mechani smshall be anply
proportioned for stresses that may occur during fabrication, erection, and
operation. Individual parts that are alike in each unit shall be
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i nt erchangeabl e. Shearing pins or an overl oad-rel ease nechani smshall be
provi ded for overload protection. Rake speed shall not exceed [__ ]

m second feet per mnute. Rake mechanism shall be provided with a conplete
and adequate system of lubrication to noving parts subject to wear.
Bearings shall be grease- or oil-lubricated except subnerged bearings which
shal | be of alloy-bearing nmetal designed to operate wi thout any |ubrication
and to prevent accunul ati on of deposits.

.4.2.2 Revol vi ng- Frane- Type

Revol vi ng-frane-type rake nechani smshall consist of two pairs of

structural -steel -angl e rake arns nounted on a horizontal shaft. Screen
rakes shall be attached to steel crossbhars nmounted on the outer end of each
pair of rake arns. Entire rake mechani smshall revolve about the

hori zontal shaft.

.4.2.3 Aut onmat i c- Hoi st - Type

Aut omat i c- hoi st-type rake mechani smshall consist of a reciprocating rake
mounted on a horizontal shaft or frane and gui ded by steel channels or
angl es at each end of the frame. Rake and frane shall be pulled up the
slope of the guide rails by two or nore cabl es operating over

not or - propel | ed grooved druns. After screenings are di scharged, rake frane
shal |l be automatically tilted and |owered to the bottom of screen.

.4.2.4 Endl ess- Chai n- Type

Endl ess-chai n-type rake mechani smshall consist of a drive chain, drive
sprockets, and sprocket wheels nounted on a drive shaft, and an idler shaft
where required, operating two endl ess chains with rakes securely attached.

a. Drive chain connecting notor sprocket with the drive shaft and the
endl ess chain shall be of malleable iron with heat-treated-steel pins
or rivets. A chain tightener or takeup bracket shall be provided for
drive chain. Chains shall be of suitable size and design to withstand
strains inposed.

b. Sprockets for the drive and endl ess chains shall be of semni-stee

or cast iron with chilled teeth and rins. Rinms and teeth of the
sprockets shall be accurately ground to fit chains. Sprockets shall be
of size reconmmended by the equi prent manufacturer. Shafting shall be
of cold-rolled steel, straight and true, and of anple dianeter to
transmt the power required wthout undue deflection. Keyways where
requi red shall be accurately cut. Malleable iron or bronze safety
collars shall be provided where required to keep shafting and sprockets
in alignment.

.4.2.5 Screw Drive Type

Screwdrive type rake mechani smshall consist of a reversing threaded
screwdrive and bearing nut attached to rake. Rake shall have

reci procating action.

.4.2.6 Rake Mechani sm Control Equi pnent

Starting of notor shall be actuated by nmeans of [automatic time switch for
intermttent operation, adjustable to give 3 to 60 m nutes between cycl es]

[float switch for automatic operation at predeterm ned |evels] [float
switch for automatic operation at predetermined rise in head of sewage on
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2.

2.

the upstream side of the screen bar]. [Floats shall be constructed of
corrosion-resistant netal .]

a. Endl ess- Chai n- Type- Rake Mechanism A notor-reversing switch shal
be provided so that direction of travel of the rake nechani smcan be
reversed in the event of jamm ng. The notor-reversing switch shall be
a doubl e-throw external ly operable switch enclosed in a [raintight]
[watertight] enclosure. The switch shall be marked: "Forward," "Of,"
"Reverse."

b. Automatic Hoist-Type Rake Mechanism Starters for this type of
rake nechani smshall be of the reversing type. Control devices shal
be so arranged that on conpletion of upward travel of the rake
mechani sm motor will be stopped and then reversed, and rake wll
travel to the |ower position, at which point notor will again stop and
be automatically adjusted for the next automatic operation.

c. Revolving Frane-Type Rake Mechanism An energency stop push-button
and a rake limt switch, to always stop the rake out of water after
di scharge of screenings, shall be provided in a weatherproof enclosure.

d. Bearing Type Rake Mechanism Travel of the rake in a downward or
upward direction shall be controlled by proximty switches. Frequency
of raking shall be adjustable. Rake delay shall be on the [top]
[bottom. Rake drive shall be [hydraulic] [electric]. Overload
protection shall be provided for down and up stroke. Drive shall have
a control panel (m nimm NEVA | CS 2) nount ed.

e. Rake Wper: Were required to renove screenings fromrake, a rake
Wi pi ng or scraping device shall be provided at the di scharge point of
rake. Device shall consist of either a plate attached to sw nging

hi nged arms or a continuous hinged plate actuated by notion of the
rake. Wper shall be so designed that after cleaning of the rake is
conpleted, wiper will fall into the proper place ready for the next
scraping operation. Fall of wi per shall be controlled either

nmechani cally or hydraulically to absorb any shock

f. Dead Plate or Apron: A wought iron or steel dead plate shall be
provi ded where required to prevent any deposited screenings from
falling into the downstream side of rake. Dead plate shall be not |ess
than 2.657 nm (12 gauge) 12 gauge netal if required by the design and
type of rake mechanisminstalled, and shall be rigidly braced if
required.

5 MECHANI CAL SHREDDER, CUTTER, OR GRI NDER
5.1 Operation Requirenents

Shredder, cutter, or grinder unit shall be suitable to receive screenings
fromscreening unit specified and to discharge resulting pulp into the
sewage flow. Machine shall be operated by an electric drive unit and shal
be designed to cut sewage solids, including sticks, rags, and stringy
material w thout clogging, jamming, or stalling noving parts. Ginder and
drive unit shall be direct connected by a flexible or friction-type
coupling and integrally nmounted on a structural steel or cast iron base.
Ginder shall be provided with a water-flushing systemwhere required to
flush ground solids through the nachine. Mchine shall have a capacity of
grinding [ ] kg pounds of sewage screening per hour
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2.5.2 Control Equi prent

Control shall be so arranged that shredder notor will automatically start
when the rake-nmechani smnotor starts. A relay shall be provided to all ow
the shredder to continue to run for a predeternined tinme after rake
nmechani sm has stopped, and to automatically stop the shredder notor.

2.5.3 Cutter Mechani sm

Cutter shall consist of cutting blades or inpellers nmounted on a revol ving
shaft or drumin contact with a stationary cutter screen or blade. Cutting
devi ces shall be of tool steel or other material equally suitable for
cutting tools, and shall be accurately cut and ground to size to provide
sharp cutting edges having extrenme resistance to wear.

2.5.4 Bear i ngs
Bearings shall be of the self-aligning ball or roller type. Bearings and

bearing supports shall be designed to safely carry and withstand the
stresses imposed by the disintegrating action of the grinder.

2.5.5 St uffing Boxes

Wherever the drum shaft passes through the machi ne housing, provide
stuffing boxes of proper depth and construction.

2.5.6 Lubricati on

Bearings and noving parts, subject to wear, shall be provided with adequate
devices for grease or oil lubrication.

2.6 PAI NTI NG

Equi pnrent shall be thoroughly cl eaned, prined, and given two finish coats
of paint at the factory in accordance with the recomrendati ons of the
manuf act urer.

PART 3 EXECUTI ON
3.1 EXAM NATI ON

After becoming famliar with all details of the work, verify all dinensions
inthe field, and advise the Contracting Oficer of any discrepancy before
perform ng the work.

3.2 | NSTALLATI ON

Install all materials and equi pnent as shown and in accordance with the
approved witten recommendati ons of the equi prent manufacturer.

3.3 CONCRETE FOUNDATI ONS

Use concrete for foundations as specified in Section 03 31 00.00 10
CAST- | N- PLACE STRUCTURAL CONCRETE. Concrete foundations shall be integra
with, and of same strength as the building floor, unless otherw se
specified. Concrete used in foundations that are entirely separated from
the surrounding floor shall be 17 MPa 2500 psi. When new foundations are
constructed on existing concrete, new concrete shall be bonded to old as
specified in Section 03 31 00.00 10 CAST-I N PLACE STRUCTURAL CONCRETE
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Furni sh foundation bolts, as required, for proper positioning during
pl acement of concrete.

.4 FlI ELD PAI NTI NG
Field painting is specified in Section 09 90 00 PAINTS AND COATI NGS
.5 FRAVMED | NSTRUCTI ONS

Provide framed instructions, including wiring and control diagrans, show ng
the conplete |ayout of the entire system posted where directed. The
franmed instructions shall be posted before acceptance testing of the
systenms. Condensed operating instructions explaining preventive

mai nt enance procedures, nethods of checking the systemfor normal safe
operation and procedures for safely starting and stopping the system shal
be prepared in typed form franed as specified above for the wiring and
control diagrans and posted beside the diagrans. Subnit proposed di agrans,
instructions, and other sheets, prior to posting.

.6 TRAI NI NG

Provide a field training course for designated operating and mai nt enance
staff nenbers. Training shall be provided for a total period of [ ]
hours of normal working tine and shall start after the systemis
functionally conplete but prior to final acceptance tests. Field training
shall cover all of the itenms contained in the Operating and Mi ntenance

I nstructions.

T TESTS

After installation of the sewage bar screen and nmechani cal shredder is
compl ete, conduct operational tests required to denonstrate that the sewage
bar screen and nechani cal shredder will operate in accordance with the
requirenents of this section of the specifications.

. 8 MANUFACTURER S FI ELD SERVI CES

ntain the services of the manufacturer's representative who i s experienced
in the installation, adjustment, and operation of the equi pnent specified.
The representative shall supervise the installation, adjustnment, and
testing of the equipnent.

-- End of Section --
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