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SECTI ON 46 23 00

GRI T REMOVAL AND HANDLI NG EQUI PMENT
02/11

NOTE: This gui de specification covers the
requi renents for equi pment used for treatnent of
donestic sewage only.

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 requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

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

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR).

*%*

*

kkkkkkkkkkkkkkkkkkkkkkhkhkkhkkkkkkkkkkkkhkhhhkkkkkkkkkkkkkhkhkhkk

NOTE: This guide specification is for treatnent of
donestic sewage only. Special consideration rmust be
given to sewage containing industrial wastes.

kkkkkkkkkkkkkkkkkkkkkkkhkkhkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhkhkx

*% *% *% *% *% *% *% *% *% *% *%%

NOTE: The followi ng information shall be shown on
the project drawi ngs or provided by the project
designer. Design Git Renpval Systemin accordance
with Unified Facilities Criteria (UFC) 3-240-02,
"Donestic Wastewater Treatnent."

1. Size, depth and general configuration of grit
separation, chanber, final discharge point,

col l ection, renoval, and classifying facilities.
G ve space linitations which may affect optiona
choices;

SECTI ON 46 23 00 Page 4



2. Git size and percentage renoval of grit
required;

3. Electrical characteristics and wattage horsepower
of motor for grit separation, collection, renoval
and cl assi fying equi pnent;

4. Flow range in cubic neter per second ngd pl ant
is designed to serve;

5. Type to diffuser hol der assenbly, whether fixed
or swi ng out type;

6. Supply of external air quantity in cubic neter
per second cfmand pressure in kPa psi;

7. Type of diffuser, whether non-porous nozzle or
valve orifice type is used;

8. Type of power for hoist, whether electric or
gasol i ne engi ne;

9. Type of velocity control, whether regulator or
weir;

10. Applicable wind and ice | oadings;

11. Type of grit punp configuration, whether
vertical or horizontal;

12. Renoval capacity of screw conveyor in cubic
neter per second cubic feet per hour

13. Pitch dianmeter of flights and liner plate
di ameter for screw conveyors;

14. Type of wastewater fromwhich grit is to be
renoved, whether raw sewage or settled primary
sludge;

15. Capacity in cubic neter per second gpm and
pressure in kPa psi for the cycl one;

16. Cyclone pressure switch range in kPag psig;

17. Type of wal kway, whether raised pattern floor
plate or grating, on shallow tank separator; and

18. \Whether corrosive conditions exist in sewage or
in atnmosphere at installation

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

PART 1 GENERAL

1.1 REFERENCES

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk

NOTE: This paragraph is used to list the
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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 zati on, 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.

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.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

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.

ALUM NUM ASSOCI ATI ON ( AA)

AA DAF45 (2003; Reaffirmed 2009) Designati on System
for Al um num Fi ni shes

AMVERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON CFFI Cl ALS

(AASHTO)
AASHTO T 11 (2005; R 2013) Standard Met hod of Test for
Materials Finer Than 75 M croneter (No.
200) Sieve in Mneral Aggregates by Washing
AASHTO T 27 (2014) Standard Met hod of Test for Sieve

Anal ysis of Fine and Coarse Aggregates
AVERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMR)

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

AMERI CAN GAS ASSCCI ATI ON ( AGA)
AGA GVC Gas Measurement Committee Report No. 3
AMERI CAN GEAR MANUFACTURERS ASSOCI ATI ON ( AGWR)
AGVA 908 (1989B; R 1999) Information Sheet:
Geonetry Factors for Determning the

Pitting Resistance and Bendi ng Strength of
Spur, Helical and Herringbone Gear Teeth

ANSI / AGVA 6034 (1992B; R 2005) Practice for Encl osed
Cylindrical Wrngear Speed Reducers and
Gearmotors
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AMERI CAN WATER WORKS ASSOCI ATI ON ( AWMA)
AWM C207 (2018) Standard for Steel Pipe Flanges for
Wat erwor ks Service, Sizes 4 in. through
144 in. (100 nmmthrough 3600 nmm

AWM C504 (2015) Standard for Rubber- Seated
Butterfly Val ves

AWM C600 (2017) Installation of Ductile-Iron Mins
and Their Appurtenances

AMERI CAN VEELDI NG SCCI ETY ( AWS)

AWS D1.1/D1. 1M (2015; Errata 1 2015; Errata 2 2016)
Structural Wl ding Code - Steel

ASME | NTERNATI ONAL ( ASMVE)

ASME B16. 4 (2011) Standard for Gray Iron Threaded
Fittings; Casses 125 and 250

ASME B16. 5 (2017) Pipe Flanges and Fl anged Fittings
NPS 1/2 Through NPS 24 Metric/lnch Standard

ASME B17.1 (1967; R 2017) Keys and Keyseats

ASME B17. 2 (1967; R 2017) Wbodruff Keys and Keyseats

ASME B29. 400 (2001; (R 2008) (R 2013) (R 2018))
Conbi nation, "H' Type MII| Chains, and
Sprockets

ASSOCI ATI ON FOR | RON AND STEEL TECHNOLOGY (Al ST)

Al ST PB-229 (2008) Stainless Steels: A Steel Products
Manual

ASTM | NTERNATI ONAL (ASTM

ASTM A108 (2013) Standard Specification for Steel
Bar, Carbon and All oy, Cold-Finished

ASTM A123/ A123M (2017) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

ASTM A153/ A153M (2016) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Hardware

ASTM A27/ A27M (2017) Standard Specification for Steel

Castings, Carbon, for General Application
ASTM A312/ A312M (2017) Standard Specification for

Seam ess, Wl ded, and Heavily Col d Wrked

Austenitic Stainless Steel Pipes

ASTM A36/ A36M (2014) Standard Specification for Carbon
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ASTM A48/ A48M

ASTM A53/ A53M

ASTM A536

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

B209

B209M

B221

B221M

B26/ B26M

B30

D1785

D2467

D2564

Structural Steel

(2003; R 2012) Standard Specification for
Gray lron Castings

(2018) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seanl ess

(1984; R 2014) Standard Specification for
Ductile Iron Castings

(2014) Standard Specification for Al um num
and Al unmi num Al |l oy Sheet and Pl ate

(2014) sStandard Specification for Al um num
and Al umi num Al |l oy Sheet and Plate (Metric)

(2014) Standard Specification for Al um num
and Al um num Al | oy Extruded Bars, Rods,
Wre, Profiles, and Tubes

(2013) Standard Specification for Al um num
and Al um num Al | oy Extruded Bars, Rods,
Wre, Profiles, and Tubes (Metric)

(2014; E 2015) Standard Specification for
Al umi num Al | oy Sand Casti ngs

(2016) Standard Specification for Copper
Al'loys in Ingot Form

(2015; E 2018) Standard Specification for
Pol y(Vi nyl Chloride) (PVC), Plastic Pipe,
Schedul es 40, 80, and 120

(2015) Standard Specification for
Pol y(Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 80

(2012) Standard Specification for Sol vent
Cenments for Poly(Vinyl Chloride) (PVQ
Pl astic Pi ping Systens

MANUFACTURERS STANDARDI ZATI ON SCCI ETY OF THE VALVE AND FI TTI NGS

| NDUSTRY ( MSS)

M5S SP-72

M5S SP-78

M5S SP- 80

NEMVA

(2010a) Ball Valves with Flanged or
Butt-Wel di ng Ends for General Service

(2011) Cast Iron Plug Val ves, Flanged and
Thr eaded Ends

(2013) Bronze Gate, d obe, Angle and Check
Valves

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

MG 1

(2016; SUPP 2016) Mdtors and Generators
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1.

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;
TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14; TIA 17-15; TIA 17-16; TIA 17-17 )
Nati onal El ectrical Code

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC PS 10.01 (1982; E 2004) Hot-Applied Coal Tar Enanel
Pai nting System

SSPC Pai nt 16 (2006; R 2015; E 2015) Coal Tar
Epoxy- Pol yani de Bl ack (or Dark Red) Paint

SSPC SP 6/ NACE No. 3 (2007) Commercial Blast O eaning

U. S. DEPARTMENT OF DEFENSE ( DOD)

MIL-DTL-24441 (2009; Rev D) Paint, Epoxy-Polyan de,
General Specification for

MIL-DTL-24441/29 (2009; Rev B) Paint, Epoxy-Polyan de,
Geen Primer, Formula 150, Type |V

MIL-DTL-24441/31 (2009; Rev B) Paint, Epoxy-Polyani de,
White, Fornmula 152, Type IV

MIL-P-21035 (1991; Rev B; Notice 2 2003) Paint, High
Zi nc Dust Content, Galvanizing Repair
(Metric)

MIL-PRF-24635 (2009; Rev E) Coating Systens, Wat her

Resi stant, Exterior Use

U S. CGENERAL SERVI CES ADM NI STRATI ON ( GSA)

CID A-A- 3120 (Rev A) Paint: For Swimm ng Pools
FS TT- P- 645 (Rev C) Priner, Paint, Zinc-Mlybdate,
Al kyd Type

.2 DEFINITIONS

2.1 Grit

The settleable solids | oad present in wastewater such as sand, gravel,
cinders, netal fragnents not aneliorated by secondary treatnent and/or
sl udge renoval techni ques and capabl e of produci ng excessive wear on
mechani cal equi pnent.

2.2 Git Separation

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Delete "aeration" when an aerated grit system
is not required, delete "the tank configuration”

SECTI ON 46 23 00 Page 9
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when an aerated grit systemis required.

The process of separating grit fromwastewater by controlling the velocity

kkkkkkkkkkkkkkkkkkkkkkhkhkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkk

of the wastewater with aeration to suspend organics and/ or by tank

configuration to separate the grit fromthe organic solids by differentia

sedi nent ati on and scour.

1.2.3

*%

G

*%

it Collection

*kkkkkkkkkkk

*% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete the first option when an aerated grit
chamber with an inclined bottomis required, delete
the second option when an aerated grit chanber with
an inclined bottomis not required.

The process of gathering the separated grit
coll ection [by mechanica

kkkkkkkkkkkkkkkkkkkkkkkhkkhkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhkhkk

hydraulic flow over an inclined chanber floor].

1.2.4

Gi

t Renopval

*kkkkkkkkkkk

NOTE: Delete the first option when classifying
equi prent is not required, delete the second option
when cl assifying equipnment is required.

kkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkx

The process of conveying grit out of the chanber fromthe point of

collection in the chamber to [classifying equiprment for further processing]
[the indicated point of discharge]. Git renoval equi pnent nay acconplish

sone dewatering

1.2.5

Gi

t dassifying

*% *%

NOTE: Delete all references to classifying when

classifying is not included in the grit renoval
system.

*% *% *% *% *% *% *% *% *% *% *%%

The process of further separation of grit by washing putrescible nmatter
fromthe renoved grit by nmeans of sprays or washing the tanks and

dewat ering with screw conveyors or cyclones. These screw conveyors or
cycl ones al so convey the grit to the indicated point of discharge.

1.3 DESI GN REQUI REMENTS

*kkk

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkk

NOTE: Delete all references to classifying when
classifying is not included in the grit renoval
system The use of any conbination of grit renoval
system for any wastewater treatnment plant will be
the responsibility of the project engineer. The

conbi nati ons of equi prment for the foll ow ng systens
are several

1. Aerated grit system

SECTION 46 23 00 Page 10
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2. Aerated grit system (inclined bottom chanber).
3. Longitudinal grit system
4. Vortex type grit system

The following are some of the factors involved in
the selection of grit renoval system

1. Site area availability;

2. Anmpbunt of grit anticipated;

3. Type of sewer system separate or conbined;
4. Oher selected process i.e., air available if
di ffused air activated sl udge processes;

i nci neration disposal for grit; primry
sedi nentati on process; and

Git

kkkkkkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkhkhhhkkkkkkx

renoval system shall be designed to separate, collect, renove
[classify] and deposit grit at the indicated point of

its discharge,

wi thin

the area and at the elevations indicated. Equipnment shall duplicate units
have been manufactured, installed and operated for a mininumof 2

t hat

years.

[1.3.1

Aerated it Renpbval System

*%

*% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Choose this paragraph or one of the

par agraphs below, entitled "Inclined Bottom Grit
Removal System " "Longitudinal Git Renoval System"
and "Vortex Type Git Renoval System"

*% *% *% *% *% *% *% *% *% *% *% *%%

kkkkkkkkkkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkhkhhkhkkkkkk

NOTE: The project designer shall determ ne which
grit renoval systemis suitable for the project.

Par agr aphs whi ch descri be systenms which are not

i ncluded in the project should be deleted. Delete
t hose options of collection and renoval equi pnent
whi ch are not appropriate to the project. Wen it
is anticipated that the bottom of a chanber will be
utilized for grit storage, a screw conveyor shoul d
be used for collecting grit when the depth of the
stored grit is expected to exceed the height of a
rake or bucket collector. A grit punp nust be used
for renoval when a cyclone is included with the

cl assifying equipnment. Space linitations may
preclude the use of inclined renoval equipnent.
Delete all references to cyclone when a cyclone is
not included in the classifying equipment. Delete
reference to screwtype classifiers when a cycl one
is the only classifier required. Delete al
references to classifying when classifying is not
included in the grit renoval system Delete screw
conveyor when space limtations prohibit an inclined

SECTION 46 23 00 Page 11



screw, delete screw conveyor and bucket el evator
when cyclone is included in classifying equi pnent.

*kkkkkkkkhkkkkkkkk

kkkkkkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkkhhkkkkkkkkkkkkk

Git shall be separated in an aerated grit chanber. Collection and renoval
of grit shall be by [horizontal screw conveyor and bucket el evator,]
[ horizontal screw conveyor and inclined screw conveyor,] [horizontal screw
conveyor and grit punp,] [chain and bucket equipnent,] [and] [airlift

punp]. dassifying equipnent shall be a [cyclone] [and] [screwtype
classifier].

I 1.3.2 Inclined Bottom Grit Renpval System

*kkkkkkkkkkkkkkkkk

kkkkkkkkkkkkkkkkkkkkkkhhhkkkkkkkkkkkkkkkhhkkkkkkkkkkkkk

NOTE: Choose this paragraph or the paragraph above,
entitled "Aerated Git Renoval System" or one of
t he paragraphs below, entitled "Longitudinal Git

Removal System " and "Vortex Type Git Renopval
System."

*kkkkkkkkhkkkkkkkk

kkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhkhkkkkkkkkkkkkk

Git shall be separated in an inclined bottomaerated grit chanber. Chanber
bottom shall be inclined to nove grit to the point of renoval. Renoval of
grit shall be by [screw conveyor] [airlift punp] [bucket elevator] [grit

punp]. dassifying equipnent shall be a [cyclone] [and] [screwtype
classifier].

I 133 Longitudinal Git Renpval System

*% *% *% *%

*% *% *% *% *% *% *% *% *%%

NOTE: Choose this paragraph or one of the
par agr aphs above, entitled "Aerated Git Renoval
System ™ and "Inclined Bottom Git Renoval System"

or the paragraph below, entitled "Vortex Type Git
Removal System "

*% *% *%

*% *% *% *% *% *% *% *% *% *%%

Git shall be separated in a longitudinal grit chanmber. Collection and
renoval of grit shall be by [horizontal screw conveyor and bucket

el evator,] [horizontal screw conveyor and inclined screw,] [horizontal
screw conveyor and grit punp,] [and] [chain and bucket equipnent].

Cl assi fyi ng equi pnent shall be a [cyclone] [and] [screwtype classifier].

I 1.3.4 Vortex Type Git Renoval System

*kkkkkkkkkkkhkkkkkkkkkkk

kkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhhhhhkkkxkx

NOTE: Choose this paragraph or one of the

par agr aphs above, entitled "Aerated Git Renoval
System ™" "Inclined Bottom Git Renbval System"
"Vortex Type Git Renoval System"

*kkkkkkkkkhkkkkkkkk

and

kkkkkkkkkkkkkkkkkkkk

kkkkkkkkkkkkkkkkkkkkkkhkhkhkhkkkkkk

Git shall be separated in a vortex type grit
grit shall be by [grit punp] [airlift punp].
be [cyclone] [and] [screwtype classifiers].

renoval system Renoval of
Cl assi fyi ng equi pnent shal |

]1.3.5 System Requirenents

System shal |l be capable of separating and renoving [ ] percent of

SECTION 46 23 00 Page 12



[ ] mesh grit having a specific gravity of [2.65] [
rangi ng from|
day.

_____ ] froma flow
] cubic meter per second nmillion gallons per

1.4 SUBMITTALS

NOTE: Review Subnittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Guide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G'. GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a “G’ to an item if the
submittal is sufficiently inportant or conplex in
context of the project.

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the submttal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMS) 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 O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

The "S" following a submittal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandat ed sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG Locate the "S" subnittal
under the SD nunber that best describes the
subnmittal item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

Governnent approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval . ][for information only. When used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Delete all references to classifying when
classifying is not included in the grit renoval
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system.

*%*

*kkk
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SD- 02 Shop Drawi ngs

Grit handling equi prent | ayout

Rei nforced concrete

SD- 05 Design Data

Rei nforced concrete design cal cul ati ons

SD-06 Test Reports

*kkk
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NOTE: Delete all references to classifying when
classifying is not included in the grit renoval
system The use of any conbination of grit renoval
system for any wastewater treatment plant will be
the responsibility of the project engineer. The
conbi nati ons of equi pment for the foll ow ng systens
are several :

1. Aerated grit system

2. Aerated grit system (inclined bottom chanber).
3. Longitudinal grit system

4, Vortex type grit system

The following are some of the factors involved in
the selection of grit renoval system

1. Site area availability;

2. Amount of grit anticipated;

3. Type of sewer system separate or conbined;
4. Oher selected process i.e., air available if
di ffused air activated sl udge processes;

i nci neration disposal for grit; primry
sedi nentati on process; and

*kkk
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Per f or mance tests

Git punp tests

Git classifying equipnent tests

For grit punps, submt sufficient data, including nanufacturer's

rati ng curves showi ng punp characteristics of head, wattage brake
hor sepower, and speed to show that the punp neets all requirenments
of the specifications.

SD-10 Operation and Mai ntenance Data
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1.

Grit handling equiprent, Data Package 3; ¢, | 11

Subnit in accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA.

Submit data package in accordance with Section 01 78 23
OPERATI ON AND MAI NTENANCE DATA. Submit operation and mai nt enance
data for each itemof the grit separation, collection, renmoval and
cl assifying system

SD- 11 d oseout Subnittals
Post ed operating instructions
Submit text of posted operating instructions for each conponent
of the grit separation, collection, renoval, and classifying
system.

5 QUALI TY ASSURANCE

Wl ders shall be qualified in accordance with AWS D1.1/D1. 1V using
procedures, materials, and equi pnent of the type required for the work.

.5.1 Layout Drawi ngs

Submit drawi ngs show ng |ayout of all equipnent. |nclude construction and
erection details for all components of the conplete grit separation,
collection renoval [and classifying] systemand al so show associ ated pi pi ng
to connection with plant piping.

.5.2 Rei nf or ced Concrete Draw ngs

Submit reinforced concrete draw ngs when the equi pment requires any change
in structural concrete, whether chanber configuration or otherw se, from
that indicated.

.5.3 Dat a Requi rement s

When the equi pnent submitted requires any change in structural concrete,
whet her chanber configuration or otherwi se, fromthat indicated, submt
rei nforced concrete design calculations [to the Contracting Oficer].

.6 DELI VERY, STORAGE, AND HANDLI NG

Equi pnrent and parts shall be packaged for shipnment to prevent breakage,
damage or cause out-of-adjustnment calibration, readings or controls.
Materials delivered to the site shall be inspected for damage and shall be
unl oaded and stored with a m ni rum of handling. Equipnent and naterials
shall be stored indoors, off the floor. Area shall be dry with adequate
ventilation, free fromdust or water, and shall permt easy access for

i nspection and handl i ng.

7 SPARE PARTS

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Delete spare parts listed for any equi prent
not allowed on the project.

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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Spare parts for the equi pnent specified above shall be furnished in the
quantities listed below The spare parts shall be identical and

i nterchangeable with the original parts. The parts shall be furnished in
wooden containers clearly marked with contents on two sides and top. Were
the nunber of spare part units required by the schedule results in a
fractional nunber of units, the nunmber furnished shall be rounded off to

t he next hi ghest.

Description of Spare Part Unit Nunber of Spare Units
Requi red as Percent age of
Part Units Installed

a. Screw [Collector] [and] [Conveyor]:

Drive chains 25 percent

Drive sprocket with shear pin hub 25 percent

b. Chain and Bucket Collectors:

Drive chains 25 percent
Col I ector chain |engths 5 percent
Buckets, conplete with attachnments 55 percent
Drive sprocket with shear pin hub 25 percent

c. Aerated Git System

Diffusers 5 percent

d. Git Punp:

One set of punp gl and packi ng

One conpl ete set of gaskets

One conpl ete set of bearings, bushings, sleeves
and seal s

e. Cyclone:

One conpl ete rubber 1ining

f. In addition, one dozen shear pins of each size
used shall al so be furnished.

1.8 POSTED OPERATI NG | NSTRUCTI ONS

Provi de posted operating instructions conform ng to the requirenments of
Section 23 03 00.00 20 BASI C MECHANI CAL MATERI ALS AND METHODS, i ncl udi ng

wi ring and control diagrams showi ng the |ayout of the entire system posted
where directed. Provide condensed operating instructions explaining
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preventive nai ntenance procedures, nethods of checking the systemfor

normal safe operation, and procedures for safely starting and stopping the
systemin typed form framed as specified above for wiring and contro

di agrans, and posted beside the diagrans. The franed instructions shall be
post ed before acceptance testing of the system

PART 2 PRODUCTS
2.1 MATERI ALS AND EQUI PVENT

Unl ess ot herwi se specified, materials and equi pnent shall be standard
commerci al products in regular production by the manufacturers and suitable
for the required service. Unless otherw se specified, structural stee
shal |l conformto ASTM A36/ A36l hot-di p gal vani zed i n accordance with

ASTM A123/ A123N or ASTM A153/ A153N. Subnerged steel shall have a nini mum

t hi ckness of 6 mm 1/4 inch. Unless otherw se specified, cast iron shal
conform t oASTM A48/ A48V, Grade 30. Bronze castings not otherw se specified
shall conformto ASTM B30. Drives, lubrication, and bearings shall be
accessi bl e fromwal kways at or above ground | evel

2.1.1 [Aerated Grit Separation Equi prent

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Choose this paragraph and its subparagraphs
or one of the paragraphs below, entitled

"Longi tudinal Git Separation Equi pnment" and "Vortex
Type Git Separation," and its subparagraphs.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Git separation equi pnent shall include air piping and val ves, swi ng

di ffuser hol der assenbly, header pipes, hoist, and diffusers. Baffles
shal |l be structural steel plate, 50 mm 2 inch thick redwod, or

manuf acturer's standard. Systemshall receive air froman external supply
at a maxinumrate of | ] cubic neter per second cfmat | i

1]2.1.1.1 Air Piping

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Stainless steel or plastic pipe should be
specified in lieu of cast iron or steel when
corrosion is considered a problem Delete

i napplicable naterials.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Includes piping fromair main to diffusers. Air header piping shall be
steel or stainless steel. Drop and diffuser header piping shall be
[gal vani zed steel] [stainless steel] [or plastic].

a. Steel pipe for sizes 100 mm 4 inch dianmeter and snaller shall be
st andar d- wei ght zi nc-coated steel pipe conforming to ASTM A53/ A53N with
fittings of cast iron conformng to ASME B16.4, Type Il. Steel pipe for
sizes 125 mm 5 inch dianmeter and | arger shall be seam ess or
el ectric-resistance wel ded, standard wei ght, black steel pipe
conform ng to ASTM A53/ A53N, Grade B. Joints for pipe sizes 100 nm 4
inch diameter and snaller shall be screwed joints. Joints for pipe
sizes 125 mm 5 inch dianmeter and | arger shall be flanged with flanges
conforming to ASME B16.5 or AWM C207. Bolts and nuts for flanged
connections shall conformto the requirements specified in AWM C207.
Gaskets shall be plain rubber gaskets 3 mm 1/8 inch thick.
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2.

2.

b. Stainless steel piping shall conformto ASTM A312/ A312N, Type 304 or
Type 316, Schedul e 10.

c. Plastic piping shall conformto ASTM D1785, C ass PVC 1220, Schedul e
80. Fittings shall be the sane type and grade as the pipe and conform
to ASTM D2467.

1.1.2 Swi ng- Qut Type Diffuser Hol der Assenbly

Assenbly shall include an upper pivot joint with air control and shut-off
val ve, a drop pipe with internediate pivot joint, and a diffuser header
Upper pivot joint shall be of cast iron or cast steel and shall have a
trunni on type support for the rotary joint. Unit shall have a base flange
for mounting to a wall anchorage el bow, and joint shall rotate on two
bronze sl eeve bearings, either permanently lubricated or with suitable
grease fittings for lubrication. Chloroprene or Buna N rubber Oring
gaskets shall be included at each pivot bearing to ensure air and water
tightness. Valve shall be butterfly type and be suitable for air contro
with indicator markings for throttling and conplete shut-off. Butterfly
val ve shall conformto AWM C504, shall have cast-iron or bronze body and
chl oroprene rubber seat, and shall be lever or hand wheel operated.

I nternediate pivot joint shall be as specified for the upper joint, except
that it shall not have the integral valve and base flange. Threaded or

fl anged connections shall be provided for the upper and | ower hanger pipes.
Bearings with Oring seals shall be as specified for the upper pivot joint.
The internmedi ate pivot joint shall have a | ocking device to allow positive
| ocking in any position. Spacing of diffuser assenblies in the basin and
di ffusers on the header shall be as recomended by the diffuser

manufacturer. Drilling and tapping of diffuser header pipe shall be such
as to nmake the diffuser level in the horizontal plane. Diffuser header
shal | incorporate an adjustable stop on the wall side to prevent the
diffuser fromconing into contact with the wall. A portable hoist shall be

provided to raise and | ower the diffuser assenbly. Hoist shall be
expressly designed to be conpatible with the diffuser hol der assenbly and
shal | be provided by the sane nmanufacturer. Hoist shall be hydraulically
operated, powered by [an electric notor] [a gasoline engine] with quick

cl ampi ng arrangenent to engage upper hanger pipe. The hoist shall be
adequately powered to raise the assenbly fromthe tank. The hoi st shal
provi de nmeans of |ocking the diffuser header in a raised position over the
tank or the wal kway.

.1.1.3 Diffusers

Di ffusers shall be of the non-porous nozzle or valve orifice type. Nozzle
devi ces shall be saddle nmounted with stainless steel spring fasteners or
thread nounted on the diffuser header as reconmended by the diffuser

manuf acturer. Nozzle orifice shall be sized for the particular application
to assure the proper range of exit velocity and back pressure. [Units
shall be cast iron, plastic, or stainless steel.]

1.2 [Longi tudinal Grit Separation Equi prent

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Choose this paragraph and its subparagraphs
or the paragraph above, entitled "Aerated Git

Separ ation Equi prent,” and its subparagraphs, or the
par agraph below, entitled "Vortex Type Git
Separation"” and its subparagraphs.
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NOTE: Delete all requirenents and references
pertaining to velocity control regulator when a
proportional weir is required, delete al

requi renents and references pertaining to
proportional weir when a velocity control regulator
is required.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhhkhkkkkkkkk
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Vel ocity control device in the grit chanber shall be a [velocity contro
regul ator] [proportional weir].

I 221.2.1 Velocity Control Regul ator

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Choose this paragraph or the paragraph bel ow,
entitled "Proportional Wir."

kkkkkkkkkkkkkkkkkkkkkkkkhkhkk
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NOTE: Where corrosive environnment is not present,
specify structural steel. \Where corrosion can occur
and cost is not a factor, specify stainless steel

ot herw se specify al um num
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Regul ator shall maintain the velocity of flow at a selected rate through a
channel of cross sections indicated. Regulator shall be fabricated from]
Al ST PB-229, Type 304 stainless steel] [structural steel] [alum num
conform ng to ASTM B209NV ASTM B209 or ASTM B221NM ASTM B221, Alloy 6061
Tenmper T6]. Regul ator opening shall be adjustable by means of hand wheel

operated racks and pinions to provide a range of flows fromzero to [__ ]
cubi c neter per second ngd.

I 2122 Proportional Weir

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Choose this paragraph or the paragraph above,
entitled "Velocity Control Regulator."

*% *% *% *% *% *%

*% *% * *% *% *%%
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NOTE: \Where corrosive environment is not present,
specify structural steel. Were corrosion can occur
and cost is not a factor, specify stainless steel

ot herwi se speci fy al um num

*% *% *% *% *% *%

*% *% *% *% *% *% *%%

Vel ocity shall be controlled by a [ Al ST PB-229, Type 304 stainless steel]

[ al um num conforning to ASTM B209N ASTM B209 or ASTM B221N ASTM B221, All oy
6061, Tenper T6] [structural steel] proportional weir. Wir shall be

provi ded as indicated and shall be suitable for providing a constant
velocity through the grit chanber for a range of flows from[_ ] to
[ ] cubic neter per second ngd.
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12.1.2.3 Franewor k and Control Sections
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NOTE: Specify material conpatible with nateri al
specified in the paragraph entitled "Velocity
Control Regulator" or "Proportional Wir."

*% *% *% *% *% *% *% *% *% *% *% *% *%%

[ Al ST PB-229, Type 304 stainless steel] [A um numconformng to ASTM B209V
ASTM B209 or ASTM B221NM ASTM B221, Alloy 6061, Tenper T6 and shall be
reinforced to provide rigidity]. Provide anchor bolts required for
anchoring or bolting the control device to the concrete work. The bolts
shal | be Al ST PB-229, Type 304 stainless steel

2.1.3 [Vortex Type Git Separation

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Choose this paragraph and its subparagraphs
or one of the paragraphs above, entitled "Aerated

Git Separation" and "Longitudinal Git Separation
Equi pnent," and its subparagraphs.
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Separation and col |l ection equi prent shall be installed in a concrete
chanmber. Equi pment shall include notor drive assenbly, paddle drive tube;
air [lift punp,] piping and val ves; and control box. Systemshall receive
air froman external supply at a maximumrate of [ ] cubic neter per
second CFM at | i

12.1.3.1 Design

Renoval device shall have |less than 6 M 1/4 inch head | oss through the
chamber. Influent baffles, if required, shall be stainless steel installed
according to equi prent manufacturer's recomendations. Git shall be
hydraulically scoured to renove organics before it is [airlifted] [punped]
to the separation equipnment. Paddle agitator assenbly shall be geared to
provide a rotational velocity of no greater than [28] [__ ] RPM

2.1.3.2 Mechani cal Drive

Git renoval unit shall have variable pitch and depth paddl es nounted onto
a drive torque tube bolted to the slewing bearing with integral gearing
driven by the gear head. Design of drive assenbly shall be such as to
permit sustained operation at the continuous output torque rating wthout
excessive wear and to develop twi ce the continuous output torque rating

wi t hout damage to or failure of the drive assenbly conponents.

a. Git removal nechani smshall be powered by a helical gear notor no
| arger than | ] watts hp with a mninmum service factor of 2.0. The
nmotor shall be a totally enclosed fan-cool ed (TEFC) type, suitable for
outside installations with normal starting torque and | ow starting
current, suitable for | ] volt, [ ] Hz, [_ ] phase service
enclosed in an anti-corrosion alunm num housing. Gear notor shall be in
accordance with AGVA, not be overl oaded under any nornmal operating
conditions encountered and be designed for long life at 24 hours per
day service. Helical gearing shall be oil lubricated.

b. Reducer shall include anti-friction bearings and double Iip high
tenperature oil seals riding on precision ground shafts. Gears shal

SECTION 46 23 00 Page 20
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be made of hardened and heat treated forged steel. Gear notor shal
drive a gear head consisting of a pinion driving a slewi ng bearing with
integral gearing. Both pinion and slew ng bearing shall have a service
factor of 5.0 or greater. Pinion shall be heat treated and machi ned on
all surfaces. Slew ng bearing shall be no |l ess than 475 nm 19 i nches
in dianeter and shall have precision-ground, deep induction-hardened
raceway, chrone alloy steel balls separated by spacers and protected by
seals. Cears on the external ring and bearing shall be grease-packed
in a heavy cast iron-gear case. Slew ng bearings and pinion shall be
wear -resistant to withstand 24 hours per day continuous service. The
gear box shall have an appropriately sized opening for the drive torque
tube to the propeller. Bottom opening shall have an air bell around
the drive torque tube to prevent water fromentering the gear box.

[ Top of gear box shall have a bolted flanged connection for the airlift

pipe.]

1.4 [ Screw Col | ect or/ Bucket El evat or

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Choose this paragraph, and its subparagraphs,
or one of the paragraphs below, entitled "Screw
(Col I ector) (and) (Conveyor)" and "Chain and Bucket
El evator Collector," and its subparagraphs.

*% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: At least two manufacturers conmbine a screw
coll ector and a bucket elevator utilizing the bucket
chain to drive the screw and using only one drive
assenbly. This unit nmay be used in either an
aerated grit renoval systemor a longitudinal grit
renoval system when the screw conveyor is not nore
than 15 m 50 feet [ong or when the anmount of grit to
be renoved does not exceed 0.06 cubic neter per
second 120 cubic feet per hour. Delete this

par agraph and all subparagraphs when this unit is
not allowed as an alternate to the separate units or
when t he above physical limts will be exceeded.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

A unit utilizing the bucket chain of the elevator as a drive chain for the
screw col | ector shall be provided. Unit shall include screw shafts and
bearings, liner plate, chain, sprockets, grit buckets, drive assenbly,
housi ng and overl oad protection.

12.1.4.1 Design

Screw col l ector with bucket elevator unit shall be designed for continuous
and intermttent operation and shall have a renoval capacity both of not

less than [ ] cubic neter per second cubic feet per hour of dry grit
wei ghing [1922] [__ ] kg per cubic nmeter [120] [__ ] pounds per cubic
feet.

2.1.4.2 Screw Col | ector Assenbly for Conbination Unit

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: The following table lists the requirenments
for selecting a screw.

SECTION 46 23 00 Page 21



Git Cap. Cu. Dia. W Screw Conveyor Watts Shaft Dia. MM
m/sec Pi pe Size MM

0.03 300 100 746 50 or 61

0.05 400 100 1,119 75

0.08 500 125 1,492 75 or 86

Git Cap. Cu. Dia. Inch Scr ew Conveyor H.P. Shaft Dia
Ft/Hr. Pi pe Size Inches Inches

55 12 4" Std. 1.0 2 or 2 7/16"
100 16 4" X- Hvy 1.5 3"

163 20 5" Std. 2.0 3 or 3 7/16"

Alternate screw type can be helicoid with short
shafts.

*kkkkk

. 1.4,
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Screw shall be [ ] mminch dianeter, half pitch with 10 nm 3/8 inch
flights butt welded or fillet welded on both sides and nounted on

[ ] mminch steel pipe conform ng to ASTM A53/ A53N and bushed for
[_ ] mminch shaft. As an alternate, a helicoid type screw conveyor
section with 10 mm 3/8 inch steel flights nmay be provided with
renewabl e short shafts of solid cold rolled steel conforming to

ASTM A108. Screw shall be nade in the manufacturer's standard | engths
with a coupling flight connection for ease of installation and

renoval . CQuter |eading edges of the flighting shall be protected with
a coating of weldnent, a minimmof 25 mm one inch wide and 3 mm 1/8
inch thick. |If a carbon steel flighting is provided with a nininum 10

mm 3/ 8 inch thickness, it will be acceptable w thout coating provided
that it has a mninmum Brinell hardness of 500 or other
abr asi on-resi stant nmteri al

Shafts shall be cold rolled steel conformng to ASTM A108. Coupling
bolts shall be Al ST PB-229, Type 316 stainless steel. Driven end shal
be coupled to the foot shaft of the bucket elevator. Tail shaft
bearings shall be grease |ubricated bearings provided with cast iron
hi gh carbon or heat treated alloy steel bushings. Bearings shall be
rated for a minimumof five years on a continuous service basis.

A curved 10 nm by [ ] mm 3/8 by [ ] inch I.D. steel liner plate
shall be provided with edges drilled for plug welding to 13 by 150 mm
1/2 by 6 inch steel straps enbedded in the concrete. Plate shall have
a Brinell hardness of 300 to 350.

3 Bucket El evator Assenbly for Conbination Unit
Bucket chain shall be ASME B29.400 conbi nation "H' Type MIIl C102

havi ng an average ultimte strength of 160 kN 36, 000 pounds and shal
wei gh no |l ess than 15 kg per neter 9.7 pounds per foot. Chain |inks
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2.1. 4.

shal |l be of corrosion resisting malleable iron having an average
tensile strength of at |east 483 MPa 70,000 psi and an average Bri nel
har dness between 170 and 190.

Sprockets shall be high-test cast iron, having a mnimumtensile
strength of 138 MPa 20,000 psi cast in a chill, and shall have a

Brinell hardness of not less than 360 with a chill depth of at |east 5
nmm 3/ 16 inch. Sprockets shall be stress relieved before machining.
Sprocket teeth shall be accurately ground to fit chain. Sprockets

shall be split construction assenbled with cadnmi um plated nuts and
bolts. Driven sprocket and the sprockets on the head shaft and screw
shaft shall be keyseated. Keys and keyseats shall conformto ASME B17.1
or ASME B17. 2.

Shafting shall be solid, cold-finished steel confornming to ASTM A108,
straight and continuous for full width of tank. Shafting shall be of
sufficient size to transmt the maxi mum force devel oped by the drive
assenbly. Keyways shall be provided where necessary to attach or

| ocate sprockets on shafting. Keys and keyseats shall conformto
ASME B17.1 and ASME B17.2. Shafting shall be polished in areas of
contact wi th bearings.

Beari ngs shall be babbitt-lined, ductile-iron type, self-aligning

bal | - and- socket type or heat treated ductile-iron self-aligning type.
Beari ngs shall be designed to allow mininumfield variations w thout

shi mmi ng. Bearings above water shall be provided with flush ball-check
grease-lubrication fittings. Underwater bearings shall be water
lubricated with tops designed to prevent solids accunul ation

Underwat er bearings shall be equi pped with flush ball-check
grease-lubrication fittings. Al bearings shall be rated for a m ni num
of 5 years on a continuous service basis.

Git buckets shall be fabricated structural steel or nalleable iron
with hardened |lip designed to drain off free water. Buckets shall be
attached to chains at not nore than 1.5 m5 foot intervals wth heat
treated carbon steel pins and rivets having a m ni numdi aneter of 17 nm
11/ 16 i nch.

4 Drive Assenbly for Conbination Unit

Mot or drive assenbly shall include a notor; speed reducer; drive sprocket
on out put shaft of speed reducer; drive chain fromdrive sprocket to driven
sprocket; shear pin; and chain guard. Unit shall be fully encl osed and
desi gned for nounting outside and exposed to the weat her

a.

2.1.4.

Mot or shall be suitable for operation on | ] volt, [ ] phase
[ ] Hz service

Chain and belt drives incorporated in the drive assenbly shall be
designed with a mininumfactor of safety of 4 as applied to ultinate
breaki ng or transmi ssion strength of the chain or belt with respect to
the loads transnmitted at normal continuous operating | oad.

5 Housing

kkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkhkhhkhkkkrkkkx

NOTE: Specify gal vani zed steel unless corrosion is
consi dered a probl em

*% *% *% *% *% *% *% *% *% *% *% *%%
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1.8 nm 14 gage [gal vani zed steel] [AI ST PB-229, Type 302 or Al ST PB-229,
Type 304 stainless steel] nounted on the structural supports and securely
fastened to the structural frame with bolts or sheet netal screws of the
sanme nmaterial as the housing. Suitable openings for chain installation and
i nspection shall be provided at convenient |ocations in the housing.

2.1.5 Screw [Col l ector] [and] [ Conveyor]

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Choose this paragraph and its subparagraphs
or the paragraph above, entitled "Screw

Col I ector/ Bucket El evator,"” and its subparagraphs,
or the paragraph below, entitled "Chain and Bucket
El evator Collector” and its subparagraphs.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkk
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NOTE: Screw nechani sns nay be used as coll ectors,
conveyors, or both together. Delete "collector and"
when screw type collector is not allowed; delete
"and conveyor" when screw type conveyor is not

al | owed; use all optional wording and appropriate
pluralizations when both screw coll ector and
conveyor are not all owed.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkk
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[Collector] [and] [conveyor] shall include screw assenbly, notor drive
assenbly, [liner plates] [and] [trough] and appurtenances. Liner plates
and troughs may be fiber reinforced plastic instead of steel

2.1.5.1 Design

Screw [col l ector] [and] [conveyor] shall be designed for continuous and/or
intermttent operation and shall have a renoval capacity of not |ess than
[ ] cubic neter per second cubic feet per hour of dry grit weighing
[1922] | ] kg per cubic nmeter [120] [ ] pounds per cubic foot.

2.1.5.2 Screw Assenbl y

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The following table lists the requirenents
for selecting a screw.

Git Cap. Cu. Dia. W Screw Conveyor Watts Shaft Dia. MM
m/sec Pi pe Size MM

0.03 300 100 746 50 or 61

0.05 400 100 1,119 75

0.08 500 125 1,492 75 or 86
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Git Cap. Cu. Dia. Inch Scr ew Conveyor H.P. Shaft Di a.

Ft/Hr. Pi pe Size Inches Inches

55 12 4" std. 1.0 2 or 2 7/16"

100 16 4" X-Hvy 1.5 3"

163 20 5" Std. 2.0 3 or 3 7/16"
Alternate screw type can be helicoid with short
shafts.

a. Screw. Screw shall be [horizontal] [inclined]. Screw shall be | ]

mm i nch dianeter, half pitch with 10 mm 3/8 inch flights butt welded or
fillet welded both sides and nounted on [ ] mminch Schedul e 80
steel pipe conform ng to ASTM A53/ A53NV and bushed for [_ ] mminch
shaft. As an alternate, a helicoid type screw conveyor section with 10
mm 3/ 8 inch steel flights may be provided with short shafts of solid
cold rolled steel conforming to ASTM A108. Screw shall be nade in
manuf acturer's standard I engths with a coupling flight connection for

ease of installation and renoval. CQuter |eading edges of the flighting
shal|l be protected with a coating of weldnent, a mninumof 25 mm one
inch wide and 3 mMmm 1/8 inch thick. |If carbon steel flighting is

provided with a mininmum 10 nm 3/8 inch thickness, it will be acceptable
wi t hout coating provided that it has a minimum Brinell hardness of 500.

b. Shafting shall be cold rolled steel conform ng to ASTM A108. Coupling
bolts shall be Al ST PB-229, Type 316 stainless steel. A keyway shal
be provided to attach driven sprockets. Keys and keyseats shall conform
to ASME B17.1 or ASME B17. 2.

c. Driven sprocket shall be high-test cast iron having a minimumtensile
strength of 138 MPa 20,000 psi cast in a chill, and shall have a
Brinell hardness of not less than 360 with a chill depth at |east 5 nm
3/ 16 inch. Sprocket shall be stress relieved before machining.
Sprocket teeth shall be accurately ground to fit chain. Sprocket shal
be split construction assenbled with cadmi um plated nuts and bolts.
Sprocket shall be key seated on the screw drive shaft.

d. Tail shaft bearings shall be grease |ubricated bearings provided with
cast iron, high carbon or heat treated alloy steel bushings. Bearings
shall be rated for a mnimumof 5 years on a continuous service basis.

NOTE: Delete first optional paragraph bel ow when
hori zontal screw collector is not allowed: Delete
second optional paragraph when inclined screw
conveyor is not all owed.
e. Drive end bearings for horizontal screw shall be grease |ubricated

bearings provided with high carbon or heat-treated alloy stee
bushings. Thrust shall be taken by the drive end bearing. Bearings
shall be provided with lubrication fittings brought to an accessible
location. Bearings shall be rated for a mninmumof 5 years on a
conti nuous service basis.
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I f. Drive and bearings for inclined screw shall be extra heavy roller
bearing pillow bl ocks. Thrust shall be taken by the drive end
bearing. Gease lubricated ball bearings will be allowed. Bearings
shall have a mininumrated |ife expectancy (L-10) of 40,000 hours based

on Anerican Bearing Manufacturers Association Standards on a
conti nuous service basis.

1]2.1.5.3 Mot or Drive Assenbly

Drive assenbly shall include an electric-notor-driven speed reducer; drive
sprocket on output shaft of speed reducer; drive chain fromdrive sprocket
to driven sprocket; shear pin; and chai n guard.

a. Mdtor shall be suitable for operation on | ] volt, [ ] phase
[ ] Hz service

b. Chain and belt drives incorporated in the drive assenbly shall be
designed with a mninumfactor of safety of 4 as applied to the
ultimte breaking or transnission strength of the chain or belt with
respect to the loads transnitted at nornmal continuous operating | oad.

2.1.5.4 Li ner Pl ate

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Specify liner plate for horizontal grit
col l ector and trough for inclined grit conveyor.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhhkkkkkkkkkhkk
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Curved 10 by [ ] Mm3/8 by [ ] inch I.D. abrasion-resistant stee
liner plate shall be provided with edges drilled for plug welding to 50 by
150 nm 1/2 by 6 inch steel straps enbedded in the concrete for the

hori zontal screw. Plate shall have a Brinell hardness of 300 to 350.

2.1.5.5 St eel Trough

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Specify liner plate for horizontal grit
col lector and trough for inclined grit conveyor.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhkkkkkkkkhkik
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Steel trough shall be abrasion-resistant steel, 10 nm 3/8 inch thick
Trough shall be fitted with a gasket at the inspection opening and

cl ean-out plate on the lower end and a di scharge spout on the upper end.
Thrust shall be taken by the upper (drive end) bearing for inclined screw.
Trough shall have a Brinell hardness of 300 to 350.

2.1.5.6 Structural Supports

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: Delete this paragraph when inclined screw
conveyor is not allowed. Specify galvanized stee
unl ess corrosion is considered a problem

*% *% *% *% *% *% *% *%

*% *% *% *% *%%

No steel menber shall be less than 6 mm 1/4 inch thick. Assenbly and
anchor bolts shall be [AlI ST PB-229, Type 302 or Al ST PB-229, Type 304
stainless steel] [gal vanized steel]. [Supports shall be designed with a
factor of safety of 4.0 against vertical |oads and torque.]
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2.1.6 [ Chai n and Bucket El evator Collector

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhhkhhkhkkkkkkkkkk

NOTE: Choose this paragraph and its subparagraphs
or one of the paragraphs above, entitled "Screw
Col | ect or/ Bucket El evator" and "Screw (Col |l ector)
(and) (Conveyor)," and its subparagraphs.

*kkkkkkkkkkk *kkk *kkk kkkkkkkkkkkkkkkkkkkkkkhkhkhhkkkkkxk

NOTE: Chain and bucket nechani sns nmay be used as an
el evator or as a conbination coll ector and el evator.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Chai n and bucket equi pment shall include housing, notor drive assenbly,
chain, shafting, sprockets, grit buckets, and overload protection

1]2.1.6.1 Design

Chain and bucket collection and renoval assenbly shall be designed for
continuous and/or intermttent operation and shall have a renoval capacity
of not less than [ ] cubic neter per second cubic feet per hour of dry
grit weighing [1922] | ] kg per cubic nmeter [120] [__ ] pounds per
cubic foot. Chain and bucket equi pnent shall operate at a speed of from
0.04 to 0.05 nmeter per second 8 to 10 feet per ninute.

2.1.6.2 Chai n and Bucket Assenbly

a. Bucket chains shall be ASME B29. 400 conbi nation "H' Type MII| C110
havi ng an average ultimte strength of 134 kN 30, 000 pounds and shal
weigh no less than 7.8 kg per m5.2 pounds per foot. Chain |inks shal
be of corrosion resisting nmalleable iron having an average tensile
strength of 483 MPa 70,000 psi and an average Brinell hardness between
170 and 190.

NOTE: At the text below, delete all references to
i dl er sprockets when chain and bucket elevator is
not allowed for the project.

*% *% *% *% *% *% *% *% *% *% *%%

b. Sprockets shall be high-test cast iron, having a mninumtensile
strength of 138 MPa 20,000 psi cast in a chill, and shall have a
Brinell hardness of not less than 360 with a chill depth of at |east 5
mm 3/ 16 inch. Sprockets shall be stress relieved before machining.
Sprocket teeth shall be accurately ground to fit chain. Sprockets
shal |l be split construction assenbled with cadm um plated nuts and
bolts. Driven sprocket on the head shaft shall be of the offset type.
Sprockets on the head shaft shall be keyseated. Keys and keyseats
shall conformto ASME B17.1 or ASME B17.2. [Ildler wheel and chain
take-up shaft sprocket shall not be keyseated but, except for nunber of
teeth, shall be identical in other respects to the head shaft
sprockets. Idler wheel and take-up shaft sprocket shall be set-screwed
to the shaft.]

c. Bearings shall be babbitt-lined, self-aligning ball-and-socket type or

heat treated ductile-iron, self-aligning type. Bearings, except those
for bracket-supported driven sprockets, shall be bolted to the tank
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wal I's. Bearings shall be designed to allow mininumfield variations

wi t hout shinming. Bracket supports, except on head shaft driven
sprocket, will not be allowed. Bearings above water shall be provided
with flush ball-check grease-lubrication fittings. Underwater bearings
shal|l be water lubricated with tops designed to prevent solids

accunul ation. Underwater bearings shall have flush ball-check
grease-lubrication fittings. Take-up bearings shall be provided on
take-up shaft. Take-up bearings shall be self-aligning and shall be
arranged to slide between or to be steadied by two cast iron, nmld
steel or silicon bronze guides. Take-up bearings shall have a nini num
range of travel of 250 nm 10 i nches and shall be positioned by a

stainl ess steel or silicon bronze threaded power bolt, which shall be
arranged for |ocking at any position of the bearing. Bearings shall be
rated for a mnimmof 5 years continuous service condition

kkkkkkkkkkkkkkkkkkkkkkhhhkhkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkhkhkhkhkkkkkk

NOTE: At the text below, delete references to
stirring flights when only bucket elevator is to be
specified.
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The grit buckets shall be fabricated structural steel or malleable iron
with hardened lip [and stirring flights shall be fabricated from
structural steel angles and plates]. Buckets shall be designed to
drain off free water. Buckets [and stirring flights] shall have

repl aceabl e alloy cast iron or nalleable iron wearing shoes that can be
rotated to distribute the wear. Buckets [and stirring flights] shal

be attached to the chains at not nore than 1.5 m5 foot intervals with
heat treated carbon steel pins and rivets having a mni num di aneter of
17 nm 11/ 16 i nch.

kkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhkhhkhkkkkkk

NOTE: Delete the paragraph bel ow when only bucket
el evator is allowed.

*% *% *% *% *% *% *% *% *% *% *% *%%

One [two] industrial type steel rail(s), mnimmweight 8 kg per m 16
pounds per yard each, shall be provided for each collector nechanism
Necessary splice bars, rail clips, and appurtenances shall be

i ncluded. Return tracks shall be structural steel shapes having a

m ni mum t hi ckness of 10 nmm 3/8 inch and shall be supported by steel
cross nmenbers supported from chanmber walls.

2.1.6.3 Mot or Drive Assenbly

Mot or drive assenbly shall include a notor; speed reducer; drive sprocket
on out put shaft of speed reducer; drive chain fromdrive sprocket to driven
sprocket; shear pin; and chain guard. Unit shall be fully encl osed and
desi gned for nounting outside and exposed to the weat her

a.

Mot or shall be suitable for operation on | ] volt, [ ] phase
[ ] Hz service

Chain and belt drives incorporated in the drive assenbly shall be
designed with a mninumfactor of safety of 4 as applied to the
ultimate breaking or transmi ssion strength of the chain or belt with
respect to the loads transnmitted at nornal continuous operating | oad.
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2.1.6.4 Housing

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Specify gal vani zed steel unless corrosion is
consi dered a probl em

*% *% *% *% *% *% *% *% *% *% *% *% *%%

1.8 nm 14 gage [gal vani zed steel] [AI ST PB-229, Type 302 or Al ST PB-229,
Type 304 stainless steel] above the operating floor and 5 nm 3/16 inch
bel ow the floor, nounted on the structural supports and securely fastened
to the structural steel frame with bolts or sheet metal screws of the sane
material as the housing. The drive unit and head shaft assenbly shall be
as indicated on the shop drawi ngs. Suitable openings for chain
installation and inspection shall be provided at convenient locations in
t he housi ng.

2.1.7 Git Punp

The grit punp shall be heavy-duty [[vertical] [horizontal], torque flow
vortex punp with mechanical variable speed drive] [vertical close-coupled,
vacuum primed punp]. Punp suction and discharge shall be positioned as

i ndi cated. Punp shall be designed for punping grit under the follow ng
condi tions of services:

Design Capacity: | ] cubic neter per second gpm
Hor sepower of Driver: | ] watts HP
Maxi mum Solid Size: [ ] mminches

Range of Head Conditions: | ] mfeet

Anount of Grit in Water: | ] percent

Fi nal selection of punp operating conditions will depend upon actual
cycl one selected. The equi prment shall include casing, inpeller shaft,
bearings, notor, drive unit, 6.28 rad 360 degree pressure sensors, and
anchor bolts.

2.1.7.1 Punmp Casi ng

Cast iron alloy (28-percent chromum having a Brinell hardness of 500 to
550 with end-type suction and [horizontal] [vertical-up] discharge, and
shal | be open from suction to discharge w thout wearing rings or inpeller
face plates. Internal case clearances shall be essentially equal to the
di scharge dianeter so that materials will not be inpinged by the inpeller
An inspection cover shall be provided in the casting. Suction and

di scharge shall be equipped with flanges to receive 57 kg 125 pound ANS
standard bol ti ng.

2.1.7.2 Impeller

Recessed design, constructed of cast iron alloy (28-percent chroni um
having a Brinell hardness of 500 to 550 nounted substantially out of the
flow path between the punp inlet and the di scharge connections so that the
sol i ds punped are not inpinged by the inpeller

2.1.7.3 Shaft
Al ST PB-229, Type Cl1141 or Al ST PB-229, Type Cl144 steel, or rolled forged
steel, and protected throughout the packing area by a renovabl e

chronme-plated or stainless steel shaft sleeve. The stuffing box shal
contain graphite inpregnated packing rings and bronze |lantern ring arranged
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for grease lubrication.

.1.7.4 Radi al and Thrust Beari ngs

Provide a mnimnumrated |ife expectancy (L-10) of 40,000 hours based on
ABVA 11 when operating continuously at the rated full-1load notor wattage
hor sepower and speed under the specified |oading conditions. Interna
bearings may be either oil or grease |ubricated.

.1.7.5 Punp and Motor Base

Fabricate of steel or cast iron and designed to support the full weight of
punp, drive and notor, and provided with grout holes, undersurface nounting
pads and lifting brackets.

.1.7.6 Motor

Mot or shall be suitable for operation on |
[ ] Hz service.

L1.7.7 Drive Unit

Drive unit shall be a nechanical variable speed drive with a [
ratio, and shall be manually adjustable in infinite steps over the entire
range.

.1.7.8 Pressure Switch

Provide a bellows type pressure switch in the piping to the cyclone to

moni tor the pressure buildup. Switch shall be wired to an al arm which wll
actuate when pressure exceeds a preset value. Alarmshall be of the

i ndustrial type and include rotating beacon, 90-decibel horn, and spare
contact for renote signal. Switch shall be furnished for a pressure range
of from] ] kPag psig with an adjustable al arm contact.

.1.8 Airlift Punp

Airlift type punp shall include an air pipe, educator, foot piece, tai

pi pe, air separator and a vent pipe. The air pipe to the educator shall be
of zinc-coated steel Schedule 40 of adequate size to discharge the required
amount of liquid without excessive pressure drop. An air control valve
shal |l be provided on the air pipe to provide accurate adjustnent of the
airlift discharge rate. Air control valve shall be a MSS SP-80 gl obe

valve, MSS SP-72 ball valve, or MSS SP-78 plug valve. Tail pipe below the
foot piece, the educator pipe, air separator and vent fromit shall be of
zinc-coated steel. Fittings shall be of zinc-coated nalleable iron or cast
iron. Educator shall be provided with a clean-out above the water |evel
Airlift punp shall be installed so as to pernit easy renoval for

maintenance.

.1.9 Cyclone

Cycl one shall be a cylindrical-conical unit having a repl aceabl e,

hi gh-density, gumrubber lining, or synthetic rubber lining, with a
hardness of 79 duronmeters, a mninmum 16 nmm 5/8 inch thickness. The cyclone
shall have a capacity of [__ ] cubic neter per second gpm at a maxi mum
feed pressure of [__ ] kPa psi and shall be capable of naking a
separation at approximately [__ ] mesh predicated on a feed solids
concentration of not nore than one percent solids for grit punped fromthe

SECTION 46 23 00 Page 30



poi nt of renoval of the grit chanber. Conponents shall have flanged ANS
Standard 57 kg 125 pound feed connections, and transition fittings shal
have flanges to adapt to both the feed and overfl ow connecti ons.

2.1.9.1 Feed Chanber
Cast steel or cast iron. Feed chanber shall be rubber lined steel as
specified above or unlined cast iron alloy, 28-percent chrom um having a
Brinell hardness of 550 to 600.

2.1.9.2 I nl et Head Casing

Cast steel conformng to ASTM A27/ A27N or cast al um num conforning to
ASTM B26/ B26.

2.1.9.3 Cylindrical Sections

Fabricated fromstructural steel plate or cast alum numconformng to
ASTM B26/ B26.

2.1.9.4  Apex Valve
Provi de cast al um num housing with pivoted, quick opening, toggle-clanp
operator or a four-bolt flange with cast iron alloy (28-percent chrom unm
apex section.

2.1.10 Screw Type C assifyi ng Equi prent

Equi pnent shall include washing tank, steel screw conveyor nmounted in a
housi ng, drive unit, and supporting substructures.

2.1.10.1 Mechanism

*kkkkk kkkkkkkkkkkkkkkkkkkkkkhhkhkhkkkkkkkkkkhhhhkkkkkkkkkkkkhhhhkkkkkkxkk

NOTE: The following table lists the requirenents
for selecting a screw.

Git Cap. Cu. Dia. W Screw Conveyor Watts Shaft Dia. MM
m/sec Pi pe Size MM

0.03 300 100 746 50 or 61

0.05 400 100 1,119 75

0.08 500 125 1,492 75 or 86

Git Cap. Cu. Dia. Inch Scr ew Conveyor H.P. Shaft Dia
Ft/Hr. Pi pe Size Inches Inches

55 12 4" Std. 1.0 2 or 2 7/16"
100 16 4" X- Hvy 1.5 3"
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Git Cap. Cu. Dia. Inch Scr ew Conveyor H.P. Shaft Dia
Ft/Hr. Pi pe Size Inches Inches
163 20 5" Std. 2.0 3 or 3 7/16"

Alternate screw type can be helicoid with short
shafts.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Git shall be conveyed fromclassifier settling conpartment and di scharged
by nmeans of a helicoid screw conveyor. Inclined screw shall be [__
inch dianmeter, half pitch with 10 mm3/8 inch flights butt wel ded and
mounted on [ ] mminch Schedul e 80 steel pipe conformng to

ASTM A53/ A53N and bushed for [ ] <MET inch shaft. As an alternate, a
hel i coid type screw conveyor section with 10 mm 3/8 inch steel flights
shall be provided with short shafts of solid cold-rolled steel conformng
to ASTM A108. Screw shall be made in standard | engths with a coupling

flight connection for ease of installation and renoval. CQuter |eading
edges of the flighting shall be protected with a coating of weldnent, a
m ni mum of 25 mm one inch wide and 3 mMm 1/8 inch thick. [|f a carbon steel

flighting is provided with a mninum 10 nm 3/8 inch thickness, it will be
acceptable without a coating provided that it has a mni num Bri nel
hardness of 500. Carbon steel flighting provided wth abrasion resistant
wearing shoes will also be acceptable. Waring shoes shall be attached
with counter sunk Al ST PB-229, Type 304 stainless steel bolts.

a. Tail shaft bearings shall be grease |ubricated bearings provided with
hi gh carbon or heat treated alloy steel bushings. Bearings shall be
rated for a minimumof 5 years on a continuous service basis.

b. Drive end bearings shall be extra heavy roller bearing pillow bl ocks.
Thrust shall be taken by the drive and bearing. G ease |ubricated bal
bearings will be allowed. Bearings shall have a minimumrated-life
expectancy (L-10) of 40,000 hours based on ABVA 11 on a continuous
servi ce basis.

.1.10.2 Housing

The classifier tank shall be constructed of 6 mm 1/4 inch steel plate,
suitably reinforced and nounted on steel supports. The tank shall be
designed to provide a settling conpartnent where grit separation may take
pl ace. Suitable anchor bolts shall be provided. The substructure shall be
desi gned and arranged to support the classifier tank and cycl one and
necessary nounting brackets shall be included as a conponent part of the
classifier.

.1.10.3 Drive Unit

The drive unit shall be a nechanical variable speed drive with a [
1 ratio, and shall be nmanually adjustable in infinite steps over the entire
range.

.1.10.4 Motor

Mot or shall be suitable for operation on |
[ ] Hz service.
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2.1.10.5 Overfl ow Wi r

Depth of liquid in the settling conpartnent shall be regulated by an
adjustable weir fitted at the end of the settling tank. Regulation of weir
shal | provide pool depth of a mininmumof 150 percent of the spira

diameter. The weir shall be fabricated of structural steel or alum num
conform ng to ASTM B209NV ASTM B209, or ASTM B221N ASTM B221, All oy 6061
Tenper T6.

2.2 ELECTRI CAL REQUI REMENTS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: |Insert appropriate Section nunmber and title
in bl ank bel ow using format per UFC 1-300-02,
"Unified Facilities Guide Specifications (Ufgs)
For mat St andard".

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Unl ess indicated or specified otherw se, electrical conponents of

mechani cal equi prent, such as notors, notor starters, control (pushbutton)
stations, electrical disconnecting (isolating) neans, and other devices
functioning to control associated nechani cal equi pnent, are included under
this section. The work shall be conplete and operable, and shall be in
accordance with NFPA 70. Installation shall be nmade with rigid netal
conduit and fittings. Liquid tight flexible steel conduit shall be used
for short connections to notors and their controllers. Wring and

equi prent i n hazardous | ocations as defined by the NFPA 70 shall conformto
Class [__ ], Goup [___ ], Division [__ ] requirements. The

i nterconnecting conduit and wire (except when included in factory-assenbl ed
equi pnent), in the notor-control equipnent fornmng a part of notor contro
centers or swtchgear assenblies, and the electrical connection of the
mechani cal equi pment to the electrical power circuit are specified in

L 1
2.3 FABRI CATI ON AND MANUFACTURE OF MECHANI CAL COMPONENTS
2.3.1 Motor

Mot or shall be constant speed, totally enclosed, thermal protected

hori zontal type, suitable for outdoor service, and conform ng to NEMA MG 1.
Mot or shall be of adequate wattage horsepower to drive the equi pnent
continuously at the maxi num | oad encountered under any operating condition
wi t hout overl oadi ng or exceeding the naneplate rating of the notor. Mdtor
shal | be protected against overload, |ow voltage, and unbal anced voltage.
Mot or shall be directly connected to speed reducer or drive unit through a
fl exi bl e coupling.

2.3.2 Speed Reduction Unit

Speed reducer shall be either a helical gear reduction unit or a worm gear
reduction unit fully enclosed in a cast iron or fabricated steel case
provided with dust and oil seals with all gears running in oil and with
anti-friction bearings throughout. Gears used in speed reducer shal
conformto applicable requirenments of the follow ng standards. Speed
reducer shall be designed with a m ni rum AGVA service factor of 2.0 and
shal |l al so have an AGVA Service C assification Il

a. Helical Cearing: AGVA 908, ANSI/AGVA 6034, ASTM A48/ A48l, and
ASTM A536.
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b. Whrk Gearing: ANSI/AGVA 6034 and ASTM A536.

Speed reducer case shall be equipped with oil fill port, oil drain Iine,
and an oil level indicator pipe.

.3.3 Bearings

Bearings incorporated within drive assenblies shall be of the anti-friction
type and conformto the followi ng m ni mum schedul e of rated-1ife expectancy
(L-10) based on the Anerican Bearing Manufacturers Association Standards
when operating at the nornmal continuous torque rating of the mechani sm

a. Wrmand wheel gear box bearings: L10-100, 000 hours

b. Geared notor (direct drive): L10-100,000 hours

c. Internediate helical and spur gear box bearings: L10- 17,000 hours
d. Geared notor (indirect drive): L10- 17,000 hours

.3.4 Chain and Belt Drives

Chain and sprockets or V-belt and pulleys connecting notor and speed
reducer shall be enclosed in a weatherproofed fabricated steel or
fiberglass guard. Chain connecting notor and speed reducer shall be stee
roller type. Sprockets shall be hardened ground alloy steel or high-test
cast iron, having a minimnumtensile strength of 276 MPa 40,000 psi cast in
a chill, and shall have Brinell hardness of not |less than 360 with a chil
depth of not less than 5 nm 3/16 inch. Sprocket teeth shall be accurately
ground to fit the chain. V-belts shall be rayon corded with heat- and

oil -resisting rubber covering. Modtor position of V-belt drives shall be
adj ustabl e to increase or decrease belt tension. Drive sprocket shall be
keyed on the output shaft of the speed reducer and shall be bronze bushed
with a grease-lubricated bronze bushing and provided with shear pin
overload protection. A drive chain tightener shall be provided to adjust
and tighten the chain.

.3.5 Drive Unit

Drive unit shall be nmechanical variable speed drive with ratio indicated
and shall be nmanually adjustable in infinite steps over the entire range.
The drive unit shall be suitable for nmounting with notor provided. The
unit shall include a nmotor sheave, speed reduction sheave and V-belt.
Multiple belts shall be used to transnit the required power. The drive
unit shall be designed to have a m ni mum service factor of 1.5.

a. Sheaves shall be cast iron or cast steel conformng to ASTM A27/ A27N
and shall be keyed to the shafts. Keys and key seat shall conformto
ASME B17.1 or ASME B17. 2.

b. Shafts shall be solid, cold finished steel conformng to ASTM A108.
Shafts shall be of sufficient size to transmt naxi num force devel oped
by the drive assenbly. Shafting shall be polished in areas in contact
wi t h beari ngs.

c. V-belts shall be heavy-duty type, rayon corded, with oil- and
heat - resi stant and heat -di ssi pati ng rubber cover.
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d. Bearings in the drive unit shall be of the anti-friction type, shal
run in oil, and shall have a mininumrated |life expectancy (L-10) of
50, 000 hours based on ABVA 11 when operating under nornal continuous
operating | oad.

3.6 Overl oad Protection and Al arm

Overl oad al arm system shall be a waterproof torque actuated overload unit
or indicating anmmeter overload unit designed to indicate the load on the
mechanismat all times, to sound an alarmin case of inpending excessive

| oad, and to stop the nechani smwhen such load is reached. Overload alarm
shall include an industrial Type 90-deci bel horn, rotating beacon, rel ay
and reset button in a weatherproof netal housing with a renovabl e gasket ed
cover. Horn shall be constructed of corrosion-resisting material and shal
be suitable for renpte nounting. Shut-off switch, NEMA Type 2, shall be
provi ded for horn and beacon.

.4 WELDING

Per f orm wel di ng, wel di ng i nspection, and corrective welding in accordance
with  AWS D1.1/D1.1v. Weld in a nanner to prevent pernanent distortion of
the connected parts. Weld continuously along the entire area of contact.
Gind snooth visible welds in the finished installation

.5 REPAI R OF ZI NC- COATED SURFACES

Repair surfaces danaged by wel ding or other neans with gal vani zing repair
pai nt conforming to MIL-P-21035 or by the application of stick or thick
paste material specifically designed for repair of galvanizing, as
approved. Clean areas to be repaired and renove the slag fromthe wel ds.
Surfaces to which stick or paste material is applied, shall be heated with
a torch to a tenperature sufficient to nmelt the netallics in stick or
paste; spread the nolten material uniformy over surfaces to be coated and
wi pe the excess naterial off.

.6 TREATMENT AND PAI NTI NG

Except as otherw se specified, equipnent shall be treated and painted in
accordance with the manufacturer's standard practice. Exposed surfaces of
ferrous netals, other than piping, including those to be subnerged, shal

be sandbl asted in accordance with SSPC SP 6/ NACE No. 3 and shop coated with
two coats of epoxy pol yam de conformng to SSPC Paint 16 applied to a
mnimumdry filmthickness of 0.20 mMm 8 nils per coat. The maxi mumtine
bet ween coats shall be 72 hours. The following itens shall be finished in
accordance with manufacturer's standard practice suitable for end use
environment: notors, gear nmotors, motor-driven speed, reducers, shafts,
and pushbutton stations. Al um num shall have an AA DAF45 finish. Stainless
steel, stellite, and nonferrous netals shall not be coated. Exposed
surfaces of concrete tanks shall be provided with two coats of rubber-base
pai nt, gloss or semi-gloss, conforming to CID A-A-3120. Surfaces of

housi ngs and encl osures shall be coated with zinc-nol ybdate priner
conformng to FS TT-P-645, and finish coat conforming to MIL-PRF-24635 or an
epoxy pol yam de systemin accordance with MIL-DTL-24441 , with a priner coat
conform ng to MIL-DTL-24441/29 , internediate coat confornming to
MIL-DTL-24441/31 , and a topcoat conforming to MIL-DTL-24441/31 . Exterior
surfaces of piping which are not subject to submersion or which are buried
shall be given a coal tar coating systemin accordance with SSPC PS 10. 01
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PART 3 EXECUTI ON

3.

1 INSTALLATION

Install grit handling equi pmrent and accessories specified herein in
accordance with approved shop draw ngs and nanufacturer's recommendati ons.
I ncludes providing all lubricants for initial operation

.11 Ai r Piping

Pi ping shall be installed in alignnent and supported with pipe hangers and
supports. Mechanical joints shall be nade in accordance with the

requi renents of AWM C600. Flanged joints shall be nmade up tight, care
bei ng taken to avoid undue strain on flanges, valves, fittings, and other
equi prent and accessories. Screwed joints shall be nmade up tight with
pol ytetrafl uoroet hyl ene (PTFE) pipe thread tape, pipe cenment and oil, or
PTFE powder and oil, applied to the male threads only. Threads shall be
full cut; not nore than three threads on the pipe shall remain exposed
Provi de exposed ferrous pipe threads with one coat of FS TT-P-645 applied
to a mninumdry filmthickness of 0.025 nmone mil. Joints for PVC pipe
shall be made with sol vent cenent conforning to ASTM D2564 and shall be
joined in accordance with the Appendi x thereto.

1.2 @it Punp

The punp conmplete with driver and notor shall be nounted on a heavy duty
base. The base shall be conplete with machi ned undersurface nmounting pads
and lifting brackets. The conplete unit shall be installed in accordance
with the recomendati ons of the manufacturer. |Installation shall include
providing oil and grease for initial operation in accordance with the
manuf acturer's recomendati ons.

.1.3 Cyclone

Installed in accordance with the manufacturer's instructions to ensure
self-regul ati on and produce a | ow noisture grit.

.2 FI ELD QUALI TY CONTRCL

2.1 Git Separation, Collection, Renmoval and C assifying Equi prent

Test in operation to denonstrate correct alignnment, snooth operation,
freedom fromvibration and freedom from noi se and overheating of noving
machi nery. Correct all defects.

. 2.2 Aerated Grit Equi pnent

.2.2.1 Air Diffusers

Test for unifornmity. Each diffuser shall have uniformdistribution along
the entire header as determined by the nethod of testing specified.

a. The uniformty testing apparatus shall consist of a large easily read
scale for measuring the flow of air to the header system and pressure
gauges for measuring pressure at the third point of the header. The
header and diffusers shall be tested in the aerated grit tank. The
neter shall be of the orifice type, of proper size, and installed in
accordance with the recomendati on of AGA GMC. Before tests are
started, the calibration of the orifice nmeter shall be checked with a
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standard di spl acenent type gas neter of not |ess than | ] cubic
neter per second cubic feet per hour capacity which has been accurately
calibrated volunetrically in a nmanner satisfactory to the Contracting
Officer.

b. Diffusers to be tested for uniformty shall be subnerged with tap water
to a depth of 0.30 mone foot. Air shall then be diffused through the
diffusers at a rate of [ ] cubic neter per second cubic feet per
m nute per diffuser for one mnute. The rate of air flow shall then be
reduced to | ] cubic nmeter per second</MET cubic feet per mnute
per diffuser, the uniformty of diffusion shall be observed. Nozzles
havi ng unsati sfactory distribution shall be repl aced.

2.3 Git Punp
After punp has been installed, conduct such tests as are necessary to

indicate that the punp conforns to the specifications. A 24-hour operating
period of the punp will be required before acceptance.

.2.4 Cyclone

Upon installation, operate equi prment for 24 continuous hours at the design
flow specified. During this period, sanple cyclone overflow periodically
as directed by the Contracting O ficer, but not |ess than once every four
hours. Dry and test sanples as specified by AASHTO T 27 and AASHTO T 11.
If particles average nore than 5 percent larger in size than |
adj ust the equiprment to neet these specifications.

.2.5 Per f or mance Tests

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Perfornmance tests consist of determning the
amount of grit entering the chanber and the anount
of grit in the effluent fromthe chanber and
conparing the two values as a percentage. One test
procedure is presented in an article in the Apri
1984 issue of the Water Pollution Control Foundation
Journal entitled "Evaluation of Full Scal e Aerated
Git Chanmbers" and may be of use in approving
Contractor's submttal of test procedure verifying
efficiency.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide field test data fromfull scale units of conparable design capacity
demonstrating the performance of grit renoval efficiencies as specified.
Git renoval efficiency shall be determ ned by averaging the results
obtained fromat |east 20 sanple perfornmance test runs on simlar
installations. |f such data is not avail able, the manufacturer shall run
these tests at start-up. Specified performance shall be nmet before

equi prrent will be accepted. Testing costs shall be borne by the
Contractor. Should start-up tests be required, an acceptable grit renoval
efficiency test procedure shall be subnitted to and approved by the
Contracting Oficer prior to actual testing.

.2.6 Manuf acturer's Representative

Equi prent manufacturer shall provide the services of an engi neer
representative to supervise the field installation of the equi pnent and
accessories, in accordance with the manufacturer's specifications. In
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addi ti on, manufacturer of the equi pnent shall provide the services of an
engi neer representative for [__ ] man days to instruct operating
personnel during the initial operating period.

-- End of Section --
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