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NOTE: This gui de specification covers the

requi renents for package sewage treatnment plants of
t he extended aeration type, step aeration type, and
conpl ete m xing type.

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.

Comment 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 subnmitted as
a Criteria Change Request (CCR)
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NOTE: These plants are intended for treatnent of
domesti c sewage only. Special consideration nmust be
given to sewage containing industrial wastes. This
specification is prepared from an uncoordi nated
draft dated June 1975 and was generally current as
of that date. The specifier is warned to use this
specification with caution and to confirm al
appl i cabl e publications and any requirenments thought
to be questionable. Al so, Section 11336,

"Rect angul ar Chain-and-Flight darifier" and Section
11337, "Rectangul ar Reciprocating Traveling-Bridge
Carifier" should be consulted for nore up-to-date
requirenents for all drives and for specific
components of nechani cal sludge collection
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NOTE: On the project draw ngs, show

1. Type of plant: (Extended aeration, Step
Aeration, or Conplete MXing).

2. Design flow
3. 5-day BOD | oadi ng.
4. Suspended solids | oadi ng.

5. Wether a comminutor is needed for plants 1.09
L/s 25,000 GPD or less in size.

6. Wiet her nmechani cal aerator shoul d be all owed.
7. \Wether plant should be concrete only, stee
only, or either concrete or steel at Contractor's
option.

8. Wiether piling is required for foundations.

9. Whet her hypochl ori nator or whether chlorinator
shoul d be used for plants in 4.38 to 6.57 L/s

100, 000 to 150, 000 GPD range.

10. Wiether raw sewage recircul ati on box
(recirculation to punping station) is needed.

11. Wiether plant is to be of aboveground or
bel owgr ound constructi on.

12. Seismic loading (if necessary).
13. Electric power characteristics for notors.

14. \Whether automatic operation of air lift punps
shoul d be required.

15. Wnd load and ice load for rotating sludge
col I ector.

16. Organic loading (5-day BOD) if other than that
given in the text.

17. Total suspended solids if other than given in
the text.

18. Size of hypochlorite mxing tank if |arger
capacity than 113.4 L 30 gallons is needed.

19. Size of hypochlorite solution tank if |arger
capacity than 208 L 55 gallons is needed.

20. \Wiether, for extended aeration type plant,
eventual conversion to step aeration type is
anti ci pat ed.
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PART 1 GENERAL

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

Use the Reference Wzard' s Check Reference feature
when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so 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.

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

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 ASSCCI ATI ON ( ABMR)
ABVA SBRB (Unknown) Ball and Roller Bearings and Bal
AMERI CAN GAS ASSCCI ATI ON ( A&A)
AGA GVC Gas Measurenment Conmittee Report No. 3

AVERI CAN GEAR MANUFACTURERS ASSCCI ATI ON ( AGVA)

AGVA 2004 (2008C) Gear Materials and Heat Treat nent
Manual
AGVA 908 (1989B) Informati on Sheet: Ceonetry

Factors for Determining the Pitting
Resi st ance and Bendi ng Strength of Spur
Hel i cal and Herringbone Gear Teeth

ANSI / AGVA 2001 (2004D) Fundanental Rating Factors and
Cal cul ati on Methods for Involute Spur and
Hel i cal Gear Teeth

ANSI / AGVA 2009 (2001B) Bevel Cear dassification
Tol erances and Measuri ng Met hods

ANSI / AGVA 2011 (1998A) Cylindrical Wbrngearing Tol erance
and I nspection Methods

ANSI / AGVA 6013 (2006A) Standard for Industrial Enclosed
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CGear Drives

ANSI / AGVA 6034 (1992B) Practice for Enclosed Cylindrical
Wor ngear Speed Reducers and Gear notors

ANSI / AGVA 6113 (2006A) Standard for Industrial Enclosed
Gear Drives (Metric Edition)

AVERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

ANSI / Al SC 360 (2005) Specification for Structural Steel
Bui | di ngs, with Comrentary

AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)

AWM 10084 (2005) Standard Met hods for the
Exani nati on of Water and \Wast ewat er

AWM Cl111/ A21. 11 (2007) Rubber- Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM C207 (2007) Standard for Steel Pipe Flanges for
Wat er wor ks Servi ce-Si zes 100 nm t hrough
3600 mMm 4 in. through 144 in.

AWM C504 (2006) Standard for Rubber- Seated
Butterfly Val ves

AWM C600 (2005) Installation of Ductile-lron Water
Mai ns and Their Appurtenances

AWM D100 (2005) Wl ded Steel Tanks for Water Storage
AMERI CAN VELDI NG SCCI ETY ( AW5)

AWS D1.1/D1. 1M (2008; Errata 2008) Structural Wl ding
Code - Steel

ASME | NTERNATI ONAL ( ASMVE)

ASME B15.1 (2000) Safety Standard for Mechani cal
Power Transni ssion Apparatus

ASME B16. 1 (2005) Gray Iron Threaded Fittings;
O asses 25, 125 and 250

ASME B16. 4 (2006) Standard for Gray Iron Threaded
Fittings; O asses 125 and 250

ASME B16. 5 (2009) Standard for Pipe Flanges and
Fl anged Fittings: NPS 1/2 Through NPS 24

ASME B17.1 (1967; R 2008) Keys and Keyseats

ASME B17. 2 (1967; R 2008) Whodruff Keys and Keyseats

ASME B18. 2.2 (1987; R 2005) Standard for Square and Hex
Nut s
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ASME B18. 5. 2. 1M

ASME B18. 5. 2. 2M

ASME PTC 9

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

(2006) Metric Round Head Short Square Neck
Bolts

(1982; R 2005) Metric Round Head Square
Neck Bolts

(1970; R 1997) Displ acenent Conpressors,
Vacuum Punps and Bl owers

ASTM | NTERNATI ONAL (ASTM

108

123/ A 123M

126

167

176

276

307

320/ A 320M

36/ A 36M

395/ A 395M

47/ A 47TM

48/ A 48M

53/ A 53M

(2007) Standard Specification for Steel
Bar, Carbon and All oy, Cold-Finished

(2009) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

(2004) Standard Specification for Gay
Iron Castings for Valves, Flanges, and
Pipe Fittings

(1999; R 2009) Standard Specification for
Stai nl ess and Heat - Resi sting

Chromi um Ni ckel Steel Plate, Sheet, and
Strip

(1999; R 2009) Standard Specification for
Stai nl ess and Heat - Resi sting Chrom um
Steel Plate, Sheet, and Strip

(2008a) Standard Specification for
Stainl ess Steel Bars and Shapes

(2007b) Standard Specification for Carbon
Steel Bolts and Studs, 60 000 PSI Tensile
Strength

(2008) Standard Specification for
Al'loy/ Steel Bolting Materials for
Low Tenper ature Service

(2008) Standard Specification for Carbon
Structural Steel

(1999; R 2009) Standard Specification for
Ferritic Ductile lIron Pressure-Retaining
Castings for Use at El evated Tenperatures

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

(2003; R 2008) Standard Specification for
Gray lron Castings

(2007) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc- Coated,
Wl ded and Sean ess
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ASTM A 536 (1984; R 2009) Standard Specification for
Ductile Iron Castings

ASTM B 209 (2007) Standard Specification for Al um num
and Al unmi num Al |l oy Sheet and Pl ate

ASTM B 209M (2007) Standard Specification for Al um num
and Al um num Al |l oy Sheet and Plate (Metric)

ASTM B 221 (2008) Standard Specification for Al um num
and Al unm num Al |l oy Extruded Bars, Rods,
Wre, Profiles, and Tubes

ASTM B 221M (2007) Standard Specification for Al um num
and Al um num Al | oy Extruded Bars, Rods,
Wre, Profiles, and Tubes (Metric)

ASTM B 584 (2009) Standard Specification for Copper
Al'l oy Sand Castings for General
Applications

ASTM B 62 (2009) Standard Specification for
Conposition Bronze or Qunce Metal Castings

ASTM B 88 (2009) Standard Specification for Seam ess
Copper Water Tube

ASTM B 88M (2005) Standard Specification for Seanl ess
Copper Water Tube (Metric)

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP-70 (2006) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MBS SP-72 (1999) Ball Valves with Fl anged or
Butt-Wel di ng Ends for General Service

MBS SP- 78 (2005a) Cast Iron Plug Val ves, Flanged and
Thr eaded Ends

MBS SP- 80 (2008) Bronze Gate, d obe, Angle and Check
Val ves

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEMA | CS 1 (2000; R 2005; R 2008) Standard for
I ndustrial Control and Systems: General
Requi rement s

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

NATI ONAL FI RE PROTECTI ON ASSQOCI ATl ON ( NFPA)

NFPA 70 (2008; AMD 1 2008) National Electrical Code
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1.

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

RIS Grade Use (1998) Redwood Lunber Grades and Uses
THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

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

SSPC PS 4.02 (1982; E 2004) Four-Coat Vinyl Painting
System (For Fresh Water, Chenical, and
Corrosi ve At nospheres)

SSPC Pai nt 16 (2006) Coal Tar Epoxy-Pol yam de Bl ack (or
Dark Red) Paint

SSPC SP 6/ NACE No. 3 (2007) Commercial Blast O eaning
U. S. DEPARTMENT OF DEFENSE ( DCD)

M L- PRF- 24635 (2009; Rev E) Coating Systens, Wat her
Resi stant, Exterior Use

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

CID A-A-3120 (Basic; Notice 2) Paint: For Swi mm ng Pool s
FS TT- E- 1593 (Rev B) Enanel, Silicone Al kyd Copol yner,

d oss (For Exterior and Interior Use)
FS TT- P- 645 (Rev B) Primer, Paint, Zinc-Mlybdate,

Al kyd Type

U S. NAVAL FACI LI TI ES ENG NEERI NG COMVAND ( NAVFAC)
NAVFAC P- 355 (1992) Seisnmic Design for Buildings

2 SUBM TTALS

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

NOTE: Review subnmittal 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 minimumrequired 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'
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designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment 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 Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Contro
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the subnittal for
the Government.] The follow ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES

SD- 02 Shop Drawi ngs

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: Delete reference to conm nutor when not
required for plant. For plants of 1.09 L/s 25,000
GPD capacity and bel ow, the conmm nutor and bar
screen unit nay be omtted, and in |ieu thereof, a
screeni ng basket provided in the aeration tank. For
installations in which all sewage has passed through
a conm nutor and bar screen upstream of the plant, a
commi nut or and bar screen unit need not be provided
as a part of the plant equipnent.

EE R R R S I R R R I O I R R R R I O S R R I R R R R R R R R O
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NOTE: Delete reference to nechani cal aerator when
step aeration type or conplete mxing type is
specified, or when not allowed for extended aeration
type. Mechanical aerator may not be suitable for
use in areas having prolonged periods of
sub-freezing tenperatures when spray may form
accunul ation of ice. Consideration should be given
to tenperature and detention time of the liquid and
freeboard in the tank in determ ning tenperatures
that may be tolerated. Mechanical aerator is not
sui tabl e for extended aeration type where eventua
conversion to step aeration is contenpl ated.

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R
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NOTE: Delete reference either to chlorinator or to
hypochl ori nat or. Hypochl ori nat or shoul d be
specified for all plants 4.38 L/s 100,000 GPD
capacity and below. Chlorinator should be specified
for all plants 6.57 L/s 150,000 GPC capacity and
above. Between 4.38 L/s and 6.57 L/s 100,000 GPD
and 150,000 GPD capacity either is suitable.
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Sel ection should be made on basis of existing
station or base practices, local availability, and
compar ative costs.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

Sewage treatnent plant |ayout
Sewage treatnent plant conponent
Di f fuser |ayout

Mechani cal aerator draw ngs

SD- 03 Product Data
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NOTE: Delete reference to mechanical aerator when
step aeration type or conplete mxing type is
specified, or when not allowed for extended aeration
type. Mechanical aerator may not be suitable for
use in areas having prolonged periods of
sub-freezing tenperatures when spray nmay form
accunul ation of ice. Consideration should be given
to tenperature and detention time of the liquid and
freeboard in the tank in determ ning tenperatures
that may be tolerated. Mechanical aerator is not
suitable for extended aeration type where eventua
conversion to step aeration is contenpl at ed.

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

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

NOTE: Delete reference to conm nutor when not
required for plant. For plants of 1.09 L/s 25,000
GPD capacity and bel ow, the conmm nutor and bar
screen unit nay be onmtted, and in |ieu thereof, a
screeni ng basket provided in the aeration tank. For
installations in which all sewage has passed through
a conm nutor and bar screen upstream of the plant, a
commi nutor and bar screen unit need not be provided
as a part of the plant equipnent.

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

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

NOTE: Delete reference either to chlorinator or
hypochl ori nator. Hypochl ori nator shoul d be
specified for all plants 4.38 L/s 100,000 GPD
capacity and below. Chlorinator should be specified
for all plants 6.57 L/s 150,000 GPC capacity and
above. Between 4.38 L/s and 6.57 L/s 100,000 GPD
and 150,000 GPD capacity either is suitable.

Sel ection should be nade on basis of existing
station or base practices, local availability, and
conparative costs.

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

Al r bl owner

Al r diffusers
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Mechani cal aerator]
Spray nozzl es
Punmp
Conmi nut or]
Mechani cal sl udge col |l ection equi pnent
Scum col l ection and transfer equi pnent
Chl ori nator]
El ectrical control system conponents
Program ti ner
Air bl ower accessories
Fl ow neter
Hypochl ori nat or]
SD- 06 Test Reports
Sewage treatnent plant perfornmance test reports
Package sewage treatment test reports
Mechani cal aerator oxygenation capacity tests
M xi ng test for nechanical aerator
Oxygen absorption for porous ceranic tube diffusers
Physi cal properties tests for porous
Perneability for porous ceramc tube diffusers
Oxygen absorption for porous plastic tube diffusers
Perneability for porous plastic tube diffusers
Oxygen absorption for non-porous nozzle diffusers
Air blower tests
Operation tests for electrical control pane
Tank tests
Commi nut or tests]
Mechani cal aerator tests]
Bl ower-driven assenbly operation tests

Oxygenation capacity tests for diffusers
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M xing tests for diffusers
Chl ori nator tests]
Di scharge capacity test for air lift punp
FIl ow neasuring equi prent calibration
El ectrical control systemtests
Hypochl ori nator tests]
SD-07 Certificates
List of prior installations
El ectrical control system
Di ffusers
Mechani cal aer at ors]
Materials not |abeled or certified

SD- 08 Manufacturer's | nstructions

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

NOTE: Delete reference to conmi nutor when not
required for plant. For plants of 1.09 L/s 25,000
GPD capacity and bel ow, the conm nutor and bar
screen unit may be omitted, and in lieu thereof, a
screeni ng basket provided in the aeration tank. For
installations in which all sewage has passed through
a conm nutor and bar screen upstream of the plant, a
commi nutor and bar screen unit need not be provided
as a part of the plant equipnent.

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Delete reference either to chlorinator or to
hypochl ori nator. Hypochl ori nator should be
specified for all plants 4.38 L/s 100,000 GPD
capacity and below. Chlorinator should be specified
for all plants 6.57 L/s 150,000 GPC capacity and
above. Between 4.38 L/s and 6.57 L/s 100,000 GPD
and 150,000 GPD capacity either is suitable.

Sel ection should be nade on basis of existing
station or base practices, local availability, and
compar ative costs.

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

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

NOTE: Delete "Raw sewage recircul ation box" when
not required. Wen sewage is punped to the
treatment plant, the use of a raw sewage
recircul ati on box (which recirculates a portion of

i ncom ng sewage back to the punping station) should
be considered to provide uniformflow and avoid
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surges through the plant. Decision should be based
on undesirability of surge effects on the plant vs.
econom cs of the recircul ation system

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

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

NOTE: Delete "Aeration tank influent distribution
channel " when not required. Delete this paragraph
for extended aeration type except when eventua
conversion to step aeration type is contenpl ated.

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

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

NOTE: Delete reference to access | adder when not

all owed. Delete references and requirenents for
access | adder as Contractor's option unless it can
be justified on an econonic and technical basis.

Al t hough nore expensive, a stairway is preferable in
that it provides safer and easier access to

pl atforns and wal kways
EE IR R I Sk S S I S S S I R R R Rk I S Sk S I Sk I R R Ik I S I R Sk I O R I

Aeration equi pnent]

Air bl owner

Sl udge transfer punps

Mechani cal sl udge col |l ection equi pnent
Conmi nut or

Froth control system punp

Chl ori nat or]

Ef fl uent flow measuring equi pnent

Raw sewage recircul ati on box]

Pl ant influent flow division box]
Aeration tank influent distribution channel]
Sl udge di vi si on box]

Settling tank

Ef fluent weir and scum baffle

Cat hodi ¢ protection

Utilities service connections

Pi pi ng

El ectrical wiring

Excavation and backfilling
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Speci al concrete work
Bri dges

Wal kways

Access stairway
Access | adder]

Pl atforns

Handrail s
Hypochl ori nat or]

SD-10 Operation and Mai ntenance Data

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

NOTE: Delete reference to conm nutor when not
required for plant. For plants of 1.09 L/s 25,000
GPD capacity and bel ow, the conmm nutor and bar
screen unit nay be onmtted, and in |ieu thereof, a
screeni ng basket provided in the aeration tank. For
installations in which all sewage has passed through
a conm nutor and bar screen upstream of the plant, a
conm nutor and bar screen unit need not be provided
as a part of the plant equipnent.

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

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

NOTE: Delete reference either to chlorinator or to
hypochl ori nator. Hypochl ori nator should be
specified for all plants 4.38 L/s 100,000 GPD
capacity and below. Chlorinator should be specified
for all plants 6.57 L/s 150,000 GPC capacity and
above. Between 4.38 L/s and 6.57 L/s 100,000 GPD
and 150,000 GPD capacity either is suitable.

Sel ection should be nade on basis of existing
station or base practices, local availability, and
conparative costs.

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

Aeration systen, Data Package 3; G

Sl udge col |l ection and transfer system, Data Package 3; G
Air bl ower assenbly, Data Package 3; G

Froth control systen, Data Package 3; G

Commi nut or, Data Package 3; (]

Chlorinator, Data Package 3; C]

Hypochl ori nator, Data Package 3; C]

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

3 FACTORY | NSPECTI ON

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

NOTE: Del ete the paragraph when concrete plant only
is required. This specification is structured for
steel plant only, concrete plant only, or steel or
concrete plant at the Contractor's option. Anong
the factors to be considered are initial cost,

mai nt enance costs, |ife expectancy, and possible
need for relocation during period of useful life.
Steel plant is generally nore economcal in first
cost than concrete plant; however, naintenance costs
may be higher. Concrete plant woul d have a higher
life expectancy in highly corrosive soils. Snal
steel plants are suitable for relocation. Concrete
plant is considered as plant having outer walls of
concrete regardl ess of material used for interior
wal l's or partitions. Steel plants are considered as
pl ants having outer walls of steel and bottom of
steel or concrete (except that all-steel would be
needed for relocatable plants).

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

Factory inspection shall include soundness of welds and water tightness for
tanks fabricated at the factory. The primary and finish shop painting
shal |l be inspected for pin holes or voids.

.4 TREATMENT AND PAI NTI NG

Except as otherw se specified, equipnent shall be treated and painted in
accordance with the manufacturer's standard practice. Al 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 polyam de conform ng to SSPC Paint 16 applied to a
mnimumdry filmthickness of 0.20 mv 8 nmils per coat. The nmaxinumtinme
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: blowers, notors, gearnbtors, notor-driven speed reducers,
shafts, [comm nutor] [chlorinator] [hypochlorinator] and pushbutton
stations. Alum num shall have an AA-CC-ZzZ-A41 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 paint, gloss
or sem -gloss, conformng to CID A-A-3120. Bl ower housing, [chlorinator]

[ hypochl orinator] housing, and el ectrical control system enclosure shall be
cl eaned and sanded. Any external marks or scratches that remain after
sandi ng shall be filled with an epoxy plastic resin and then ground snooth
| eaving a smooth | evel surface. Al surfaces of housings and encl osures
shal |l be coated with zinc-nol ybdate prinmer conformng to FS TT-P-645 and
finish coat conformng to M L-PRF-24635 or FS TT-E-1593, color as

directed. Al exterior surfaces of piping which is subject to total or
intermttent subnersion shall be given a vinyl paint systemis accordance
with SSPC PS 4.02. Al exterior surfaces of piping which is not subject to
submersi on or which are buried shall be given a coal tar coating systemin
accordance with SSPC PS 10. 01.
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1.5 QUALITY ASSURANCE
1.5.1 Sewage Treatnent Plant Layout Draw ngs

Show the conpl ete assenbly of the plant with all conponents, equipnent, and
parts, each with an assigned nunber corresponding to the plant
manuf acturer's parts list.

1.5.2 Sewage Treatnent Plant Conponent Draw ngs

Show construction details for each conponent and pi ece of equipnent,
including aeration tank, settling tank, aerobic digester, chlorine contact
tank, blower assenbly, diffuser l|ayout, punp assenblies [conmm nutor
assenbl y] [mechani cal aerator assemnbly] support slab, nechanical sludge
col l ector assenbly, [chlorinator assenbly] [hypochlorinator assenbly]
appurtenances, and all piping and wring.

1.5.3 Di f fuser Layout Draw ngs

Show construction details for the diffuser |ayout including diffusers,
di ffuser hol ders and diffuser hol der assenblies bl ower assenbly, and air
pi pi ng | ayouts.

1.5.4 Mechani cal Aerator Draw ngs

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

NOTE: Delete the bracketed phrase when step
aeration type of conplete mxing type is specified
or when mechani cal aerator is not allowed for
extended aeration type. See Notes A and C | ocated

at rear of text.
EIE IR IR b R S I I I I R I I I I I b R S b I IR I R I I I I R I S I I I I I R b I S b b b b b I b I b I b I b b b b b I I b I b b b I

Show manufacturer's suggested geonetry in sufficient detail for
construction. [Show construction details for the mechanical aerator
assenbly, including shroud and draft tube (if used).]

1.5.5 Excavati on and Backfilling

I ncl ude specific instructions for excavation and backfilling as
interrelated to plant installation and any special concrete work necessary
for setting of settling tanks.

1.5.6 List of Prior Installations

Submit a list of installations where plants of sinmlar type as herein
speci fi ed have been constructed, including the date of construction and
capacity of the plant. Certify that the plant furnished and installed is
the | atest nopdel and that spare parts there for are avail abl e.

1.5.7 Sewage Treatnent Plant Performance Test Reports

Reports of performance evaluation tests by the National Sanitation
Foundation (NSF) are required on the type of plant submtted for this
project. These tests shall be carried out in conformance with the criteria
based on the use of the Standard Performance Eval uati on Met hod of the NSF
report. The test shall be based on the subdivision flow pattern. For al
units not tested by NSF, reports of independent perfornance tests are
required on the type of plant submitted for the project. These tests shal
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1

be in accordance with the Standard Performance Eval uati on Met hod based on
the subdivision flow pattern as established by the NSF

.5.8 Package Sewage Treatnent Test Reports

A certified test report by NSF or an independent |aboratory for the package
sewage treatnment plants shall acconpany all proposals. This certification

shall include a true copy of the tests perforned as stated in paragraph
entitled "Quality Control," and shall state whether any deviations fromthe
tests required were nade. It shall also state what effects, if any, plant
size or capacity will have on the results of the plant tested. This

certification shall be signed by at |least two officials of the organization
maki ng the tests.

5.9 Tank Tests

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

NOTE: Delete |ast sentence when concrete plant only
is required. This specification is structured for
steel plant only, concrete plant only, or steel or
concrete plant at the Contractor's option. Anong
the factors to be considered are initial cost,

mai nt enance costs, |ife expectancy, and possible
need for relocation during period of useful life.
Steel plant is generally nore economcal in first
cost than concrete plant; however, naintenance costs
may be higher. Concrete plant woul d have a higher
life expectancy in highly corrosive soils. Snal
steel plants are suitable for relocation. Concrete
plant is considered as plant having outer walls of
concrete regardl ess of material used for interior
wal l's or partitions. Steel plants are considered as
pl ants having outer walls of steel and bottom of
steel or concrete (except that all-steel would be
needed for relocatable plants).

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

Submit a test report stating that (1) the aeration, settling, and aerobic
di gester tanks of the prefabricated steel plants have been provided
watertight, (2) welds are sound, (3) the finish is smooth, and (4) tanks
have been shop painted in accordance with the specifications before the
tanks are shipped to the site shall be subnmitted to and approved by the
Contracting O ficer before work is started.

.5.10 El ectrical Control System

Attest that the electrical control systemand its conponents are wired for
notors and controls in accordance with specification requirenents for
manual and automatic operation of sewage treatnment plant equipment for
proper operation.

.5.11 Di f fusers

Subnmit certification that the diffuser |ayout has an oxygenation capacity of
1.36 kg 3.0 I'b for fine bubble diffuser and 0.68 kg 1.5 Ib for coarse
bubbl e di ffuser of oxygen per electrical input watt per hour horsepower per
hour, when tested under standard conditions in cleartap water at 20 degrees
C 68 degrees F, zero dissolved oxygen (D.O) 3 m 10 feet |iquid subnergence
and flowrates of 0.6 L/s 1.25 cubic feet per mnute for fine bubble and
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3.78 L/s 8.0 cfnfor coarse bubble diffusers. Certification shall include
description of test procedure, test data, and cal cul ati ons of oxygenated
capacity. Data shall also be furnished to substantiate that the

manuf acturer's diffuser |ayout can achieve m xing and adequate velocities
for the geonetry of the basins.

1.5.12 Mechani cal Aerators

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: Del ete paragraph when step aeration type or
complete mxing type is specified or when nmechani ca
aerator is not allowed for extended aeration type.
Mechani cal aerator may not be suitable for use in
areas havi ng prol onged peri ods of sub-freezing

t enper at ures when spray nmay form accunul ati on of
ice. Consideration should be given to tenperature
and detention time of the liquid and freeboard in
the tank in determ ning tenperatures that may be
tol erated. Mechanical aerator is not suitable for
ext ended aeration type where eventual conversion to
step aeration is contenpl ated.

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Submit certification that the aerator has an oxygenation capacity of 1.36 kg
3.0 I'b of oxygen per electrical input watt per hour horsepower per hour

when tested under standard conditions in clear tap water at 20 degrees C 68
degrees F and zero D. O Certification shall include description of test
procedure, test data, and cal cul ati ons of oxygenated capacity. Data shal

al so be furnished to substantiate that the manufacturer's aerator can

achi eve m xi ng and adequate velocities for the geonetry of the basin as

i ndi cat ed.

1.5.13 Materials Not Labeled or Certified

For materials whose conpliance with organi zati onal standards or
specifications is not regulated by an organi zation using their own |istings
or labels as proof of conpliance, subnmt a certificate [to the Contracting
Oficer] stating that the material conplies with the applicable referenced
standard or specification. This statenent shall be in addition to any
proof required.

PART 2 PRODUCTS
2.1 GENERAL REQUI REMENTS

2.2 SEWAGE TREATMENT PLANT

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

NOTE: Delete references to conm nutor when not
required for plant. For plants of 1.09 L/s 25,000
GPD capacity and bel ow, the conm nutor and bar
screen unit nmay be onmtted, and in |lieu thereof, a
screeni ng basket provided in the aeration tank. For
installations in which all sewage has passed through
a conm nutor and bar screen upstream of the plant, a
commi nutor and bar screen unit need not be provided
as a part of the plant equipnent.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS
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2.

EE R R Ik R I R R R I I O I R R I R O I R R I R R I I O R O

NOTE: \When steel plant only is required, delete
second and third optional wordings in third
sentence. \When concrete plant only is required,
delete first and second optional wordings in third
sentence. \When steel plant and concrete plant are
both allowed, retain all optional wordings.

This specification is structured for steel plant
only, concrete plant only, or steel or concrete
plant at the Contractor's option. Anobng the factors
to be considered are initial cost, maintenance
costs, life expectancy, and possible need for

rel ocation during period of useful life. Steel plant
is generally nore econonical in first cost than
concrete plant; however, naintenance costs nay be

hi gher. Concrete plant would have a higher life
expectancy in highly corrosive soils. Snall stee
plants are suitable for relocation. Concrete plant
is considered as plant having outer walls of
concrete regardl ess of material used for interior
wal I's or partitions. Steel plants are considered as
pl ants having outer walls of steel and bottom of
steel or concrete (except that all-steel would be
needed for relocatable plants).

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

The sewage treatnment plant (STP) shall include [comm nutor] aeration tank,
settling tank, chlorine contact tank, aerobic digester, aeration equipnent,
and other related facilities. Duplicate plants of equal size having a
conbi ned capacity equal to the average design flow specified are
acceptable. The plant shall be basically of [steel construction, either
prefabricated or field-erected] [; or shall be of] [concrete construction,
either precast or cast-in-place]. It shall be conplete and self-sufficient
except for electric power, water supply, and chlorination agent.

3 CONCRETE WORK

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

NOTE: \When steel plant only is required, delete
second and third optional wordings in third
sentence. \When concrete plant only is required,
delete first and second optional wordings in third
sentence. \When steel plant and concrete plant are
both allowed, retain all optional wordings.

This specification is structured for steel plant
only, concrete plant only, or steel or concrete
plant at the Contractor's option. Anong the factors
to be considered are initial cost, maintenance
costs, life expectancy, and possible need for
relocation during period of useful life. Steel plant
is generally nore econonical in first cost than
concrete plant; however, naintenance costs nay be

hi gher. Concrete plant would have a higher life
expectancy in highly corrosive soils. Snall stee
plants are suitable for relocation. Concrete plant
is considered as plant having outer walls of
concrete regardl ess of material used for interior
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walls or partitions. Steel plants are considered as
pl ants having outer walls of steel and bottom of
steel or concrete (except that all-steel would be
needed for relocatable plants).

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

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

NOTE: The applicable requirenents for cast-in-place
concrete as specified in Section 03 30 00
CAST- | N PLACE CONCRETE and Section 03 45 33 PRECAST
[ PRESTRESSED] STRUCTURAL CONCRETE shoul d be

i ncorporated into the appropriate section of the
proj ect specification.

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: |Insert appropriate Section nunbers and titles
i n blanks bel ow using format per UFC 1-300-02,
"Unified Facilities @uide Specifications (Ufgs)

For mat St andard"”

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

Concrete work includes [concrete plant walls, partitions, and bottom]
[support slab for all-steel plant or concrete bottomfor steel wall plant;]
and concrete pad for equi prment support. Cast-in-place concrete shall be in
accordance with [ ] and [ ]. Precast concrete shall be in
accordance with [__ ] and [ ]. Results of Covernnent-nade soi
bearing tests will be furnished to the Contractor.

2.4 LUBRI CATI ON

Al moving parts of equiprment requiring lubrication shall have neans
provi ded for such lubrication and shall be lubricated prior to delivery.

2.5 MATERI ALS AND EQUI PMENT

2.5.1 Cener al

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

NOTE: Delete reference to mechani cal aerator when
step aeration type or conplete mxing type is
specified, or when not allowed for extended aeration
type. Mechanical aerator may not be suitable for
use in areas having prolonged periods of
sub-freezing tenperatures when spray may form
accunul ation of ice. Consideration should be given
to tenperature and detention time of the liquid and
freeboard in the tank in determ ning tenperatures
that may be tolerated. Mechanical aerator is not
suitable for extended aeration type where eventua
conversion to step aeration is contenpl ated.

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

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

NOTE: Delete reference to nmechani cal sl udge
col l ection equi prrent for extended aeration type bel ow
0.66 L/s 15,000 GPD capacity. For plants bel ow

0.66 L/s 15,000 GPD capacity, hopper bottomonly

shoul d be specified for settling tanks. For plants
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above 4.38 L/s 100,000 GPD capacity, mechanica

sl udge collectors only should be used in settling
tanks. For plants between 0.66 L/s and 4.38 L/s
15, 000 and 100, 000 GPD capacity, either hopper
bottom or nechani cal sl udge collector should be
all owed as a Contractor's option. However, of the
various types of nechanical sludge collectors,
rotating sludge collectors appear to be available
for plants of 1.31 L/s 30,000 GPD and above;
chain-and-flight, 1.75 L/s 40,000 GPC and above;
traveling reciprocating type, 0.66 L/s 15,000 GPD
and above.

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

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

NOTE: Delete "(if used)" for extended aeration type
of 4.38 L/s 100,000 GPD capacity and above; for step
aeration type 3.0 L/s 67,500 GPD capacity and above;

and all conplete mxing type plants.
EE SRR I Sk S S O S S S I O R R R Rk I S Sk S I I R SR Sk S S R Sk I O

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Delete reference to conmi nutor when not
required for plant. For plants of 1.09 L/s 25,000
GPD capacity and bel ow, the conmm nutor and bar
screen unit may be omitted, and in lieu thereof, a
screeni ng basket provided in the aeration tank. For
installations in which all sewage has passed through
a conm nutor and bar screen upstream of the plant, a
conmm nutor and bar screen unit need not be provided

as a part of the plant equipnent.
EE IR R I Sk S S I S I S R R R Rk I Sk kS I R R Ik S S I Sk I R Sk A O

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Delete reference either to chlorinator or to
hypochl ori nator. Hypochl ori nator should be
specified for all plants 4.38 L/s 100,000 GPD
capacity and below. Chlorinator should be specified
for all plants 6.57 L/s 150,000 GPC capacity and
above. Between 4.38 L/s and 6.57 L/s 100,000 GPD
and 150,000 GPD capacity either is suitable.

Sel ection should be nade on basis of existing
station or base practices, local availability, and

conmparative costs.
E R R R

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

NOTE: Delete |ast sentence when concrete plant only
is required. This specification is structured for
steel plant only, concrete plant only, or steel or
concrete plant at the Contractor's option. Anong
the factors to be considered are initial cost,

mai nt enance costs, |ife expectancy, and possible
need for relocation during period of useful life.
Steel plant is generally nore economcal in first
cost than concrete plant; however, naintenance costs
may be higher. Concrete plant woul d have a higher
life expectancy in highly corrosive soils. Snal
steel plants are suitable for relocation. Concrete

SECTION 44 42 13.00 20 Page 25



2.

2.

plant is considered as plant having outer walls of
concrete regardl ess of material used for interior
wal l's or partitions. Steel plants are considered as
pl ants having outer walls of steel and bottom of
steel or concrete (except that all-steel would be
needed for relocatable plants).

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

Unl ess ot herwi se specified, all materials and equi prent shall be new and be
standard commrercial products in regular production by the manufacturer, and
suitable for the required service. The sewage treatnment plant shal

include the followi ng systems and conponents: A diffused air aeration
system [or nechanical aerator(s)] for the aeration tank and the aerobic

di gester; [nechanical sludge collection equipnent [(if used)] for the
settling tank]; froth control systemfor the aeration tank; sludge punps in
the settling tank and the aerobic digester for sludge transfer; scum
renoval systemfor the settling tank; [a comm nutor at the plant inlet;] a
[chlorinator] [hypochlorinator] and all necessary piping. Al structura
steel shall conformto ASTM A 36/ A 36N. Al subnerged steel nenbers shal
have m ni mum t hi ckness of 6 mr 1/4 inch. [Reinforced concrete slab shal

be designed and constructed for all-steel treatnment plant].

6 TANKS

6.1 Cener al

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

NOTE: Use appropriate wordi ng dependi ng on whet her
plant is to be installed above ground (hydrostatic
pressures...liquid level) or below ground (soi
pressures...operating |evel).

The follow ng factors should be considered in
determ ni ng whether plant will be aboveground (at
finished grade) or bel ow ground (bel ow fini shed
grade):

1. Gavity flowto plant is to be preferred; need
for punping sewage to plant should be avoi ded.

2. Elevation should be such as to avoid flooding
from surface runoff.

3. Pl ant should be not |less than 900 nm 3 feet
above water table.

4. Plant should be installed below ground in cold
| ocations to prevent freezing; however, concrete
pl ant of fers sonewhat nore protection against
freezing than steel

5. Aesthetic considerations.

6. Extrenely aggressive soil conditions.

7. Initial cost savings resulting from aboveground
installation.

8. Projected relocation of plant.
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EE R R Ik R I R R R I I O I R R I R O I R R I R R I I O R O

EE IR I Sk S S I S S S S R R R Rk S I S Sk S I I R S Ik S I R Sk I S O R
NOTE: Delete references to and requirenents for
sei sni ¢ | oadi ng when unnecessary to consi der seisnic
| oadi ng.
On the project draw ngs, show

1. Type of plant: (Extended aeration, Step
Aeration, or Conplete MXing).

2. Design flow
3. 5-day BOD | oadi ng.
4. Suspended solids | oadi ng.

5. Wether a comminutor is needed for plants 1.09
L/s 25,000 GPD or less in size.

6. Wiet her nmechani cal aerator shoul d be all owed.
7. \Wether plant should be concrete only, stee
only, or either concrete or steel at Contractor's
option.

8. Wiether piling is required for foundations.

9. Whet her hypochl ori nator or whether chlorinator
shoul d be used for plants in 4.38 to 6.57 L/s

100, 000 to 150, 000 GPD range.

10. Wiether raw sewage recircul ati on box
(recirculation to punping station) is needed.

11. Whether plant is to be of aboveground or
bel owgr ound constructi on.

12. Seismic loading (if necessary).
13. Electric power characteristics for notors.

14. \Wether automatic operation of air lift punps
shoul d be required.

15. Wnd load and ice load for rotating sludge
col I ector.

16. Organic loading (5-day BOD) if other than that
given in the text.

17. Total suspended solids if other than given in
the text.

18. Size of hypochlorite mxing tank if |arger
capacity than 113.4 L 30 gallons is needed.

19. Size of hypochlorite solution tank if |arger
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capacity than 208 L 55 gallons is needed.

20. Wiether, for extended aeration type plant,
eventual conversion to step aeration type is
anti ci pat ed.

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

Pl ant shall include aeration tank, settling tank, aerobic digester tank,
and chlorine contact tank. Tanks may be separate or contiguous with a
common partition between. Plant structure and separate tank structures
shal | be designed to withstand [hydrostatic pressures [and seism ¢ | oading]
when installed above grade and filled to normal operating liquid |evel]
[soil pressures (as indicated by Governnent-furni shed soil borings) when
install ed bel ow grade, backfilled, and dewatered] [; and seism c |oading
when installed bel ow grade, backfilled, and filled to normal liquid
operating level]. [The seismc design shall be based on a | oad of 133
percent of the conbination of the weight of the plant filled to nornal
operating liquid | evel plus the seismc |oading for Seismc Zone |
Forces fromseismc | oading shall be determined in accordance with
NAVFAC P-355. The basic fornmula V = ZKCW shall be used where K= 2.0, C =
0.1, and Wis the weight of the tank plus its effective content. Values of
Z for each zone are from Table 1-4-1 of NAVFAC P-355.] The plant and
support slab shall have sufficient nass to overcone flotation forces when
the entire plant is dewatered. Provisions shall be made for dewatering of
i ndi vi dual tanks or conpartnments and entire plant. Shear gates shall be
provi ded for closure of submerged openings in tank partitions.

2.6.2 Aer ati on Tank

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

NOTE: Aeration tanks shall have a freeboard of not

| ess than 300 nmm one foot for plants 0.88 L/s 20,000
GPD capacity and bel ow, and not |ess than 450 nmr one
foot 6 inches for plants of nore than 0.88 L/s
20,000 GPD capacity when diffused air is used.
Aeration tanks shall have a freeboard of not |ess
than 750 nmr 2 feet 6 inches for plants 4.38 L/s

100, 000 GPD capacity and bel ow and not |ess than 900
mr 3 feet for plants of nore than 4.38 L/s 100, 000
GPD capacity when nechanical aeration is used.

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

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

NOTE: Delete freeboard requirenent for mechanica
aerator use when step aeration type or conplete

m xing type is specified, or when nechani cal aerator
is not allowed for extended aeration type.
Mechani cal aerator nmay not be suitable for use in
areas havi ng prol onged peri ods of sub-freezing

t enper atures when spray nmay form accunul ati on of
ice. Consideration should be given to tenperature
and detention tinme of the liquid and freeboard in
the tank in determ ning tenperatures that may be
tol erated. Mechanical aerator is not suitable for
ext ended aeration type where eventual conversion to

step aeration is contenpl ated.
EE IR I Sk S S O S S S I R R R Rk I I S kS Ik I kR Ik S S I S R Sk I O

Aeration tank shall have a freeboard of not |ess than | ] when diffused
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air is used [or not less than [ ] when nechani cal aeration is used].
Interior configuration of the aeration tank shall be such as to provide
thorough m xi ng and efficient air dispersion, preclude short-circuiting of
the liquid flow, and inhibit solids deposition; baffles shall be provided
where necessary to achieve this performance. A stilling baffle shall be
provided in the aeration tank before the outlet into the settling tank.

2.6.3 Settling Tank

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Delete the first and fourth sentences for

ext ended aeration type plants above 4.38 L/s 100, 000
GPD capacity, step aeration type plants above 3.0 L/s
67,500 GPD capacity, and for all conplete mxing

type plants.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

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

NOTE: Delete reference to nmechanical sl udge
col l ection equi prent for extended aeration type bel ow
0.66 L/s 15,000 GPD capacity. For plants bel ow
0.66 L/s 15,000 GPD capacity, hopper bottomonly
shoul d be specified for settling tanks. For plants
above 4.38 L/s 100,000 GPD capacity, mechanica
sl udge coll ectors only should be used in settling
tanks. For plants between 0.66 L/s and 4.38 L/s
15, 000 and 100, 000 GPD capacity, either hopper
bottom or nechani cal sl udge collector should be
all owed as a Contractor's option. However, of the
various types of nechanical sludge collectors,
rotating sludge collectors appear to be available
for plants of 1.31 L/s 30,000 GPD and above;
chain-and-flight, 1.75 L/s 40,000 GPDC and above;
traveling reciprocating type, 0.66 L/s 15,000 GPD
and above.

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

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

NOTE: Settling tanks shall have a freeboard of not

| ess than 300 mm one foot for plants of 0.88 L/s
20,000 GPD capacity and bel ow, and not |ess than 450
mr one foot 6 inches for plants of nore than 0.88 L/s
20, 000 GPBcapacity.

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: In all plants (except circular plants with
concretric inner settling tank) where the design

fl ow exceeds 4.38 L/s 100,000 GPD, the settling tank
should be in multiple units each capabl e of

i ndependent operation and whose conbi ned capacity
equal s the design flowrate. |In fourth sentence,
delete first and third optional wordi ngs when design
flowis 4.38 L/s 100,000 GPD and bel ow; del ete
second optional wordi ng when design flow exceeds
4.38 L/s 100, 000 GPL.

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

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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2.

NOTE: Delete the first and fourth sentences for

ext ended aeration type plants above 4.38 L/s 100, 000
GPD capacity, step aeration type plants above 3.0 L/s
67,500 GPD capacity, and for all conplete mxing

type plants.

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

[Settling tank shall have a hopper bottom [when mechani cal sl udge
col l ection equiprment is not provided]]. The settling tank shall have a
freeboard of not less than [ ]. The settling tank [, except in
circular plants with concentric inner tank,] shall be [in a single unit or]
in mltiple units [each of which is capabl e of independent operation and]
whose conbi ned capacity equals the design flow [Hopper bottom of the
settling tank shall have slide slopes of not |less than 1.05 rad 60 degrees
fromthe horizontal; horizontal area of hopper bottom shall be comensurate
with capability of sludge punp for efficient sludge withdrawal]. A
stilling well, baffle or other approved neans of velocity control shall be
provided at the settling tank inlet. Scumbaffle or other suitable neans
shal |l be provided to prevent scum from passing out with settling tank

ef fl uent.

.6.4  Aerobic Digester

The aerobic digester shall be rectangular, circular or annular segnent
shape. This tank shall be provided with a conpartnent so placed as to
produce supernatant. \When supernatant return is by hydraulic displacenent,
the supernatant transfer port or pipe connection to the aeration tank shal
have its invert elevation or overflow |level at not |less than 75 nr 3 inches
above the design liquid level in the aeration tank. An inlet pipe
connection or sludge weir shall be provided for transfer of sludge fromthe
settling tank to the aerobic digester. Pipe connection(s) shall be
provided in this tank for waste sludge drawoff. This tank shall have a
freeboard of not |less than |

.6.5 Chl ori ne Contact Tank

Chl orine contact tank shall be rectangular, circular, or annular segnent
and shall have all necessary rim angles and anchor plates. Tank may be an
integral part of the plant or an adjacent detached tank. A 50 mr 2 inch
drain with plug shall be provided in tank bottomfor flushing and draining
sedi nent fromthe tank. Bottom of tank shall slope to the drain. Tank
shall have a freeboard of not |ess than 450 nmr 18 inches. The tank shal
contain not less than three internal baffles which shall be positioned so
as to provide thorough mxing within the tank. A flange conformng to
AWMA C207, Cass B, 200 nmr 8 inch size mnimm shall be on the outlet of
t he tank.

6.6 Structural Requirenments for Steel Tanks

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

NOTE: The paragraph when concrete plant only is
required. This specification is structured for
steel plant only, concrete plant only, or steel or
concrete plant at the Contractor's option. Anong
the factors to be considered are initial cost,

mai nt enance costs, |ife expectancy, and possible
need for relocation during period of useful life.
Steel plant is generally nore economcal in first
cost than concrete plant; however, nmaintenance costs
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may be higher. Concrete plant woul d have a hi gher
life expectancy in highly corrosive soils. Small
steel plants are suitable for relocation. Concrete
plant is considered as plant having outer walls of
concrete regardl ess of material used for interior
wal I's or partitions. Steel plants are considered as
pl ants having outer walls of steel and bottom of
steel or concrete (except that all-steel would be
needed for relocatable plants).

On the project draw ngs, show

1. Type of plant: (Extended aeration, Step
Aeration, or Conplete M xing).

2. Design flow
3. 5-day BOD | oadi ng.
4. Suspended solids | oadi ng.

5. Wether a comminutor is needed for plants 1.09
L/s 25,000 GPD or less in size.

6. Wet her mechani cal aerator should be all owed.
7. \Wether plant should be concrete only, stee
only, or either concrete or steel at Contractor's
option.

8. Wiether piling is required for foundations.

9. \Whet her hypochl ori nator or whether chlorinator
shoul d be used for plants in 4.38 to 6.57 L/s

100, 000 to 150,000 GPD range.

10. Wether raw sewage recircul ati on box
(recirculation to punping station) is needed.

11. Wiether plant is to be of aboveground or
bel owgr ound constructi on.

12. Seismic loading (if necessary).
13. Electric power characteristics for notors.

14. \Whether automatic operation of air lift punps
shoul d be required.

15. Wnd load and ice load for rotating sludge
col I ector.

16. Organic loading (5-day BOD) if other than that
given in the text.

17. Total suspended solids if other than given in
the text.

18. Size of hypochlorite mxing tank if |arger
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2.

capacity than 113.4 L 30 gallons is needed.

19. Size of hypochlorite solution tank if |arger
capacity than 208 L 55 gallons is needed.

20. Wiether, for extended aeration type plant,
eventual conversion to step aeration type is

anti ci pat ed.
EE IR I Sk S S I S S S R R R Rk I S Sk S I I R S Ik S S I S R Sk I O

Tanks shall be suitable for support by and anchorage to a concrete base.
Steel tools shall be in accordance with the applicable requirenents of
AWM D100 for shop fabrication and wel ding of AWM D100. Al shop wel di ng
shal |l be done by a qualified welder. Steel tank walls and bottom shall be
structural steel plate. Al structural steel shapes used for reinforcing
and bracing shall be 6 mm 1/4 inch in the thinnest section. Placenent of
rei nforcing and bracing shall not adversely affect perfornmance
characteristics with aeration tank. Al wel ded steel structural nembers
shall be joined by electric arc welding with fillets of adequate section
for the joint involved. Al sides, conmpartment partitions, tank bottomns,
braces, and corners shall be continuously wel ded inside and out and ground
snmooth before prinmng. Water tightness shall be provided by neans of

wel ding. Common partitions shall be reinforced to withstand pressures
resulting fromliquid level differentials which would occur when any

i ndi vi dual compartment(s) is dewatered while contiguous conpartnments remnain
at normal operating liquid |evel.

6.7 Speci al Requirenents for Circular Plant with Concentric Inner Tank

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

NOTE: Delete the paragraph for plants of |ess than
1.31 L/s 30,000 GPD. This plant configuration
appears to be avail able only above this capacity.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

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

NOTE: Delete optional wording in eighth sentence
when steel plant only is required. This
specification is structured for steel plant only,
concrete plant only, or steel or concrete plant at
the Contractor's option. Anobng the factors to be

considered are initial cost, maintenance costs, life
expect ancy, and possible need for relocation during
period of useful life. Steel plant is generally

nmore econonical in first cost than concrete plant;
however, mai ntenance costs nmay be higher. Concrete
pl ant woul d have a higher |ife expectancy in highly
corrosive soils. Small steel plants are suitable
for relocation. Concrete plant is considered as

pl ant having outer walls of concrete regardl ess of
material used for interior walls or partitions.
Steel plants are considered as plants having outer
walls of steel and bottom of steel or concrete
(except that all-steel would be needed for

rel ocatabl e plants).
ER R IR I I 2 R R R R R I I I R R R R I I R R R R S S I R R R S S I R R R R I I R R S I R R R R R I I I

The annul ar zone between the inner and outer walls shall be the aeration
chanber and the aerobic digester zone, and nay al so have a chlorine contact
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2.

2

zone. The inner circular tank shall be the settling tank. The aeration
zone shall have an influent distribution channel (influent |aunder) for the
uniformdistribution of the raw sewage. The settling tank shall have an
effluent | aunder for the uniformcollection of the clarified liquid from
the settling tank. The aeration tank influent distribution channel shal

be located on the inside face of the outer tank or outside face of the

i nner tank and not |ess than one-half the I ength of the periphery. The

ef fluent | aunder shall be located completely around the inner face of the
settling tank wall. The inner side of the effluent |aunder shall be higher
than the outer (weir) side to act as a scumbaffle. The influent and

ef fluent | aunders shall be constructed of steel [, except that for
concrete-wall settling tank, |aunders nay be of concrete in lieu of steel.]
Weir | oadi ngs shall not exceed 0.44 L/s per 300 mr 10,000 GPD per |inear
foot. Weir and scum baffles shall be as specified under paragraph entitled
" Appurtenances and Accessories."

7 AERATI ON EQUI PMENT

7.1 Cener al

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

NOTE: Delete reference to mechani cal aerator when
step aeration type or conplete mxing type is
specified, or when not allowed for extended aeration
type. Mechanical aerator may not be suitable for
use in areas having prolonged periods of
sub-freezing tenperatures when spray may form
accunul ation of ice. Consideration should be given
to tenperature and detention time of the liquid and
freeboard in the tank in determ ning tenperatures
that may be tolerated. Mechanical aerator is not
suitable for extended aeration type where eventua
conversion to step aeration is contenpl at ed.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

The aeration systenm shall be of the diffused air type [or fixed nmechanica
aeration type] capable of transferring not less than 0.45 kg 1.0 I b of
oxygen to the m xed |iquor per pound of 5-day BOD aeration tank | oading and
mai nt ai ni ng conpl ete suspension of all sludge solids throughout the entire
aeration tank. The aeration equiprent shall conpletely mx the contents of
the aeration tank so that the velocity in any part of the tank shall be not
less than 0.18 m's 0.6 fps. The aerator shall have sufficient mxing
capacity to thoroughly m x the wastewater throughout the tank depth, to

mai ntain essentially equal D.O concentration within the basin, and to

mai ntain the biological floc in suspension in concentrations of up to 4,000
ng/l. M nimm acceptable velocity throughout the basinis 0.18 ms 0.6 fps.

. 7.2 Diffused Air Aeration Equi prent

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

NOTE: Delete reference to coarse bubble type when
not allowed for the plant. For plants of 2.19 L/s
50, 000 GPD capacity and bel ow, fine bubble diffusers
or coarse bubble diffusers should be allowed as
Contractor's option. For plants of nore than 2.19 L/s
50, 000 GPD, fine bubble diffusers only should be
used.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS
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Aeration equi prent shall include diffusers, diffuser hol der assenbly, air

bl ower assenbly, piping and accessory itens as specified hereinafter.

Di ffusers shall be of the fine bubble type [or the coarse bubble type]. The
oxygen transfer capacity of the diffuser systemshall be capable of

furni shing an adequate supply of oxygen in the aeration tank to neet
treatnment requirenments at the design sewage load. Air flow shall be fronm
0.00071 to 0.0014 cubic neter per second 1 1/2 to 3 cubic feet per mnute
(CFM at 150 mr 6 inch spacing fromeach diffuser, giving a mininumair

velocity of 12.2 meters per second 40 feet per second through 13 mr 1/2 inch
diameter orifice or 0.0008 cubic neter per second 1 3/4 CFN which will
give a mninumair velocity of 18.3 neters per second 60 feet per second

through 6 m 1/4 inch dianeter diffuser orifice.

.7.2.1 Air Diffusers

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Delete reference to coarse bubble type when
not allowed for the plant. For plants of 2.19 L/s
50, 000 GPD capacity and bel ow, fine bubble diffusers
or coarse bubble diffusers should be allowed as
Contractor's option. For plants of nore than 2.19 L/s
50, 000 GPD, fine bubble diffusers only should be
used.

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

The diffuser |ayout shall have sufficient mxing capacity to thoroughly m x
the waste water throughout the tank depth and to maintain the biologica
floc in suspension in concentrations of up to 4,000 ng/1. Diffusers shal

be [fine bubble] [coarse bubble] type.

a. Fine Bubble Diffusion: Oxygen absorption rating of diffuser tubes
shall be not less than 53.0 ppm per hour. Permeability rating of the
di ffuser tubes furnished under this contract shall be within the
following limts:

Mean
Perneability M ni nurr Maxi mum
Por ous Ceram c
Tube Diffusers 26 23.4 28.8
Porous Pl astic
Tube Diffusers 40 36.0 44.0

Fi ne bubbl e diffusers shall be porous ceranic tube type or porous
pl astic tube type.

(1) Porous Ceramic Tube Diffuser: The tube shall be free from
any ingredients or processes of manufacture which will cause

| eachi ng, clogging, or disintegration when the tube is
continuously imrersed in, and supplying conpressed air to, sewage
or sludge. Tube shall be of crystalline alum num oxi de grains,
bonded with high alum na glass. Tube shall be kiln-burned at a
hi gh tenperature. Tube shall withstand sudden changes in
tenperature which may be experienced during installation and
normal operation wi thout cracking or spalling. The individua
grains shall be thoroughly bonded together to forma strong,

uni form y porous, and honpbgeneous structure; the tube shall be
free of |oose or unbonded material. The bond material shall have
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a coefficient of thermal expansion similar to the grain
coefficient so that the structure will remain thoroughly united in
cooling. Gain size shall be uniform Each diffuser tube
assenbly shall have one connector assenbly with 19 nmr 3/4 inch
mal e ANSI standard pipe thread, 10 mr 3/8 inch di aneter stainless
steel rods and hexagonal nuts with ring gasket, two gaskets
suitable for making a tight joint between the netal and the tubes,
one bronze bushed air flow controller or orifice, one cap to
recei ve the hexagonal nuts, and one ceramnmic diffuser tube. Al
gaskets shall be of a conposition suitable for w thstanding the
action of sewage. The connector assenbly and cap shall be of baked
epoxy-coated cast iron or stainless steel

(2) Porous Plastic Tube Diffuser: Tube shall have a body forned
by a U shaped steel rod which is firnmy attached to a threaded
adapter and fabric holder, all elenents being conpletely coated
with vinyl plastic; or tube shall have a body forned by a plastic
i nner core and adapter. A tubular flexible synthetic cloth
sheat h, closed at one end and open at the other, shall be fitted
around t he body and cl anmped at the open end by a stainless stee
clamp to formthe di ffusion nedia. Tube devices shall be thread
nmount ed on the diffuser header as recomended by the diffuser
manuf acturer. Tube shall have an integral control orifice. The
adapter and fabric holder shall be of cast iron

b. Coarse Bubble Diffuser: Coarse bubble diffusers shall be of the
non- porous nozzle type. Nozzle devices shall be saddl e-nmounted or
t hread- nount ed on a di ffuser header as reconmended by the diffuser
manuf acturer. Nozzle orifice shall be sized for the particular
application to assure proper range of exit velocity and back pressure.
Di ffuser parts shall be stainless steel, zinc-coated steel, nolded
pl astic, or chloroprene. They shall be corrosion resisting, inpact
resi stant, self-cleaning and non-absorbent. The diffuser unit shall be
provided with an adapter fitting stud for attaching to the air header
where necessary. They shall contain an anti-backfl ow device of
pol yvi nyl chloride or neoprene. Header-diffuser systemshall be able to
accommodate a wide range of air flows by varying the orifice opening
automatically, or be selection of orifice size of installation.

2.7.2.2 Di ffuser Hol der Assenbly

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

NOTE: Delete reference to sw ng-out type when stee
plant only is required. This specification is
structured for steel plant only, concrete plant

only, or steel or concrete plant at the Contractor's
option. Among the factors to be considered are

initial cost, nmmintenance costs, |ife expectancy,
and possible need for relocation during period of
useful life. Steel plant is generally nore

economi cal in first cost than concrete plant;
however, mai ntenance costs nmay be higher. Concrete
pl ant woul d have a higher |ife expectancy in highly
corrosive soils. Small steel plants are suitable
for relocation. Concrete plant is considered as

pl ant having outer walls of concrete regardl ess of
material used for interior walls or partitions.
Steel plants are considered as plants having outer
wal | s of steel and bottom of steel or concrete
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(except that all-steel would be needed for
rel ocatabl e plants).

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

The diffuser hol der assenbly shall be of the fixed type [or sw ng-out type].

a.

Fi xed Type Diffuser Hol der Assenbly: The assenbly shall include an air
control and shut-off valve and all air piping downstreamfromthis

val ve. Valve shall be of the butterfly valve, plug valve, or globe

val ve type and be suitable for air control with indicator narkings for
throttling and conplete shut-off. Butterfly valve shall conformto
AWM C504, and gl obe val ve shall conformto MSS SP-80, shall have
cast-iron body and chl oroprene rubber seat, and shall be |ever or
handwheel operated. Spacing of diffuser assenblies in the basin shal
be such as to provide air diffuser nozzles nounted approxi mately 150 mr
6 inches on centers. The drop-pipes shall be provided with union or
equi val ent connection adjacent to the air header to pernit raising the
dr op- pi pe above the water surface readily. The drilling and tapping of
the horizontal portion of drop-pipes shall be such as to give the

di ffuser correct horizontal alignnent w thout being skewed either
upward or downward.

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

NOTE: Delete the paragraph when steel plant only is
required. This specification is structured for

steel plant only, concrete plant only, or steel or
concrete plant at the Contractor's option. Anong
the factors to be considered are initial cost,

mai nt enance costs, |ife expectancy, and possible
need for relocation during period of useful life.
Steel plant is generally nore economcal in first
cost than concrete plant; however, naintenance costs
may be higher. Concrete plant woul d have a higher
life expectancy in highly corrosive soils. Snal
steel plants are suitable for relocation. Concrete
plant is considered as plant having outer walls of
concrete regardl ess of material used for interior
wal s or partitions. Steel plants are considered as
pl ants having outer walls of steel and bottom of
steel or concrete (except that all-steel would be
needed for relocatable plants).

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

Swi ng-out Type Diffuser Hol der Assenbly: The assenbly shall include an
upper pivot joint with air control and shut-off valve and a drop-pipe
with internediate pivot joint, and a diffuser header. The upper pivot
joint shall be of cast iron or cast steel and shall have a trunnion
type support for the rotary joint. The unit shall have a base flange
for nmounting to a wall anchorage el bow, and the joint shall rotate on
two bronze sl eeve bearings either permanently |ubricated or with
suitable grease fittings for lubrication. Chloroprene or Buna N rubber
O ring gaskets shall be included at each pivot bearing to insure air
and water tightness. Valve shall be butterfly type and be suitable for
air control with indicator markings for throttling and conplete
shut-off. Butterfly valve shall conformto AWM C504, shall have a
cast-iron or bronze body and chl oroprene rubber seat, and shall be

| ever or handwheel operated. Means shall be provided for shut-off of
air supply when diffuser holder assenbly is in raised position. The

i nternedi ate pivot joint shall be as specified for the upper joint,
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except that it shall not have the integral valve and base fl ange.
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 internediate pivot joint shall have a

| ocking device to allow positive |locking in any position. Spacing of

di f fuser assenblies in the tank and diffusers on the header shall be as
reconmended by the diffuser manufacturer. The drilling and tapping of
the horizontal portion of drop pipe shall be such as to give the

di ffuser the correct horizontal alignment w thout being skewed either
upwards or downwards. Horizontal portion of drop pipe shall incorporate
an adjustable stop on the wall side to prevent the diffuser fromcom ng
on 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 shall be provided
by the same manufacturer. Hoist shall be engine- or notor-driven
hydraulically operated, pneumatically operated or manual, w th quick

cl ampi ng arrangenent to securely engage upper hanger pipe. The hoi st
shal | be adequately powered to raise the assenbly froma dry tank. The
hoi st shall provide neans of |ocking the diffuser header in a raised
position over the tank or the wal kway.

2.7.2.3 Air Diffusers in Aerobic Digester

Drop-pipe with air diffusers shall be provided in the tank with placenent
of diffusers near the bottom Air control valve shall be of the needle
val ve or gl obe valve type and shall have indicator markings for throttling
and conpl ete shut-off; globe valve shall conformto MSS SP-80. The anount
of air supplied to the tank shall be sufficient to allow aerobic
stabilization of solids and in no case |less than 0.25 cubic neter per
second of air per 1,000 cubic neters 15 CFM of air per 1,000 cubic feet of
tank vol une.

2.7.2.4 Ar Blower Assenbly

Air bl ower assenbly shall be as specified in paragraph entitled "Air Bl ower
Assenbl y. "

2.7.2.5 Pi pi ng

Pi pi ng shall include piping fromair blower assenbly to aeration tank and
aerobi c digester, air header piping and drop piping (piping fromair header
to diffusers). Materials for piping and gate and plug val ves shall be as
specified in paragraph entitled "Piping."

2.7.3 Mechani cal Aeration Equi prent

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

NOTE: Del ete paragraph and subparagraph thereto
when step aeration type or conplete mxing type is
speci fied, or when mechanical aerator is not allowed
for extended aeration type. Mechanical aerator may
not be suitable for use in areas having prol onged
peri ods of sub-freezing tenperatures when spray nay
formaccunul ati on of ice. Consideration should be
given to tenperature and detention time of the
liquid and freeboard in the tank in determ ning
tenperatures that may be tolerated. Mechani cal
aerator is not suitable for extended aeration type
where eventual conversion to step aeration is
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cont enpl at ed
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The nechani cal aerator shall be of the fixed type and shall include a drive
assenbly, inpeller shaft, inpeller, and shroud, and nmay include a draft
tube. All accessories necessary for proper operation and to provide
necessary required oxygenation capacity, including flow straightening surge
rings or tank baffles, shall be provided.

2.7.3.1 Drive Assenbly

Drive assenbly shall include an electric notor, gear reduction unit,
bearings, and shall be fully enclosed for outdoor installation.

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

NOTE: |Insert electrical power characteristics.

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

a.

Motor: Motor shall be constant speed, totally encl osed, fan-cooled,
hori zontal type, with solid shaft, suitable for outdoor service, and
conformng to NEMA MG 1. The notor shall be of adequate wattage

hor sepower to drive the equi pment continuously at the maxi num | oad
encount ered under any operating condition w thout overl oadi ng or
exceedi ng the naneplate rating of the notor. Mdtor shall be suitable
for operation on [ ] volt, [ ] phase, [ ] Hertz service
Mot or shall be protected agai nst overload, |ow voltage, and unbal anced
voltage. Vertical notor shall be directly connected to the gear
reduction unit or else connected by a flexible coupling. Horizonta
notor shall be connected to the gear reduction unit by a flexible
coupling only. In lieu of a constant speed notor with a gear reduction
unit, a two-speed notor may be provided as a nmeans of speed reduction

CGear Reduction Unit: The 2-speed gear reduction unit shall be of the
vertical gear notor type or the horizontal speed reducer type. The

m ni mum AGVA service factor when the unit is operating at full | oad
not or wattage horsepower, 24 hours a day continuous runni ng under
noder ate shock | oads, shall be 1.5 for speed reducers and 2.0 for gear
motors. It shall have a life expectancy of 100,000 hours with the
probability of no nore than 10 percent failures prior to its expected
life. The unit shall be designed to wthstand any | oadi ng produced by
t hrust, out-of-balance, and vibration resulting from operating
conditions. Al components shall be designed to wi thstand conti nuously
the full load notor wattage horsepower for the |life expectancy

speci fied, including nmotor starting torques up to 250 percent of notor
runni ng torques. Gearing may be spur, helical, spiral bevel, or a
conbination thereof. |If helical, the helical angle shall not exceed
0.314 rad 18 degrees. Wrmagearing will not be acceptable. Al gears
shall be AGVA Quality 10 or higher as outlined in ANSI/AGVA 2009 or
ANSI / AGVA 2011. Al gears shall be inspected in accordance with the
best accepted practice and shall be certified as to neeting the
specified quality. |In establishing the capacity of the unit to
transmt power, the followi ng AGVA standards for surface durability,
strength and materials shall govern: Spur gearing and helica

gearing: AGVA 908, ANSI/AGVA 2001, AGVA 2004, ANSI/AGVA 6113
ANSI / AGVA 6013, and ANSI/AGVA 6034

Al gears shall be wought or alloy steel. The gear teeth may be
t hr ough- har dened, contour-induction hardened, nitrided, or carburized.
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Fl ame- har dened gears will not be acceptable. The housing shall be of
hi gh-quality, close-grained cast iron. A lubrication systemshall be
provided for the gears. Bath lubrication systens requiring oil seals
for containment or lubrication systens which rely upon an oi
circulating punp shall include a proven reliable neans to stop the
drive notor in the event of insufficient lubrication. Pressure

i ndi cati ng devices influenced by oil sludge and changes in oi
viscosity will not be acceptable. Bearings may be lubricated with oi
or grease.

d. Bearings shall have a mininumrated |life expectancy (L-10) of 100,000
hours based on ABNVA SBRB St andards when operating continuously at the
rated full-1oad notor wattage horsepower and speed under the specified
| oadi ng conditions. Internal bearings may be either oil or grease
lubricated. All grease lubrication pressure lines shall be fed from
fittings accessibly | ocated above the platform supporting the
mechani sm Underwater bearings will not be acceptable.

e. Base plate or mounting lugs shall be either constructed of steel or
shall be integrally cast with the gear reduction unit and shall be
furnished with not |ess than three | eveling anchor bolts with | ock nuts.

2.7.3.2 | mpel | er Shaft

The shaft shall be of sufficient dianmeter to withstand the | oading inposed
by the inmpeller, using a safety factor of 1.5. The shaft shall be
renovabl e fromthe speed reducer by neans of a bolted coupling. The shaft
shal |l be of solid steel construction conformng to ASTM A 108 or steel pipe
conformng to ASTM A 53/ A 53N

2.7.3.3 | mpel | er

The inpeller shall be of fabricated structural steel, Type 304, stainless
steel, or of glass fiber reinforced polyester plastic lam nate. The
aeration blades shall be designed to achieve the nmaxi num aerati on and
punping effect. The inpeller shall be bolted to the inpeller shaft with
Type 316 stainless steel bolts and shall be readily renmovable fromthe
shaft.

2.7.3.4 Shr oud

The aerator shall be equipped with a shroud designed to prevent the m xed
liquor from splashing and spraying the underside of the supporting

pl atform wal kway, railings, and walls of the aeration tank. The shape of
the shroud shall be circular and extend beyond the dianeter of the
inmpeller. The shroud shall either be attached to the inpeller and rotate
with it or be nmounted in a stationary position above it supported fromthe
platform The shroud may be in nore than one section and shall pernit easy
renmoval fromthe aerator. |If the shroud rotates with the inpeller, it
shal |l be dynamically and statically bal anced to prevent any out-of - bal ance
| oading on the driving unit. The size, shape and | ocation of the shroud
shall not reduce the required certified oxygenation capacity of the
aerator. The aerator with shroud in place shall operate w thout excessive
spraying. The shroud shall prevent splashing at the sel ected speed and at
any subnergence of the inmpeller within the specified operating liquid

| evel s of the aeration tank. Shroud shall have adequate cross-section to
provide stiffness and rigidity to withstand the wave punpi ng action of the
aerator. Shroud material shall be steel or fiberglass. The use of wood
will not be permitted. Al bolts and fastenings shall be of Type 316
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2.

2.

stainl ess steel.

.7.3.5 Draft Tube

Draft tube, where a part of the manufacturer's design, shall be fabricated
from 5 mm 3/16 inch mininmumthickness steel plate, reinforced and stiffened
with structural steel sections, supported by |egs, and anchored to the
bottom of the tank. It shall be designed to create a punp action by the
inmpeller on the liquid at the bottomof the tank to move the liquid to the
inmpeller for aeration. The clearance between the draft tube and the bottom
of the tank shall be such that activated sludge floc will not be broken. A
neans of hei ght adjustnment shall be provided.

.7.3.6 Mechani cal Aerator Supports, Wl kways and Rail s

Supports for mechanical aerator nmounting plate shall be placed on bottom of
tank or extended from structural steel beams on tank walls. Service

wal kway to nechani cal aerator shall be provided and shall have handrails on
each side.

8 SLUDGE AND SCUM COLLECTI ON AND TRANSFER EQUI PMENT

8.1 Cener al

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: For plants below 0.66 L/s 15,000 GPD
capacity, hopper bottomonly should be specified for
settling tanks. For plants above 4.38 L/s 100, 000
GPD capacity, nechanical sludge collectors only
shoul d be used in settling tanks. For plants between
0.66 L/s and 4.38 L/s 15,000 and 100, 000 GPD
capacity, either hopper bottom or mnechanical sludge
col l ector should be allowed as a Contractor's
option. However, of the various types of mechanica
sl udge collectors, rotating sludge coll ectors appear
to be available for plants of 1.31 L/s 30,000 GPD
and above; chain-and-flight, 1.75 L/s 40,000 GPD and
above; traveling reciprocating type, 0.66 L/s 15,000
GPL and above.
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NOTE: Delete reference to nmechani cal sl udge
col l ection equi prrent for extended aeration type bel ow
0.66 L/s 15,000 GPD capacity.
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NOTE: Delete "(if used)" for extended aeration type
of 4.38 L/s 100,000 GPD capacity and above; for step
aeration type 3.0 L/s 67,500 GPD capacity and above;
and all conplete mxing type plants.

EE R R R S I R I R R I R S R I R R R S R I R I R R R R R S R R R O
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NOTE: Delete | ast sentence for extended aeration
type below 0.66 L/s 15,000 GPD capacity or above
4,38 L/s 100,000 GPD capacity, for step aeration
type above 3.0 L/s 67,500 GPD capacity and all for
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2.

conpl ete m xi ng type.
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Sl udge and scumcol |l ection and transfer equi prent shall include sludge
transfer punp(s), [nmechanical sludge collection equipment [(if used)],]
scum col l ection and transfer system and supernatant transfer. [Settling

tanks with hopper bottom and side walls having slope of not |ess than 1.05
rad 60 degrees with the horizontal need not be provided with mechanica
sl udge col |l ection equi prent].

.8.2 Sl udge Transfer Punps

Sl udge transfer punp(s) shall be an air lift punmp. Ar lift type punp
shal | include an air pipe, eductor, foot piece, tail pipe, air separator
and a vent pipe. The air pipe to the eductor shall be of zinc-coated stee
schedul e 40 of adequate size to discharge the required anount of liquid

wi t hout excessive pressure drop. Sludge transfer punp(s), except separate
wast e sl udge punp, shall have a recirculation capacity ranging from zero
percent to not less than 100 percent of the design flow An air contro
val ve shall be provided on the air pipe to provide accurate adjustnent of
the air lift discharge rate. Air control valve shall be a needl e val ve,

gl obe val ve, ball valve, or plug valve. Materials for globe, ball, and
pl ug val ves shall be as specified in paragraph entitled "Piping." The tai
pi pe bel ow the foot piece, the eductor pipe, air separator, and vent from
it shall be of zinc-coated steel. Al fittings shall be of zinc-coated
mal | eabl e iron or cast iron. Joints between elements shall be as specified
in paragraph "Piping." The eductor shall be provided with a cl ean-out
above the water level. Air |ift punp shall be installed so as to permt

easy renpval for nmaintenance.

8.3 Mechani cal Sl udge Col | ecti on Equi prent

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: On the draw ngs, show

1. Type of plant: (Extended aeration, Step
Aeration, or Conplete MXxing).

2. Design flow
3. 5-day BOD | oadi ng.
4. Suspended solids | oading.

5. Whether a comminutor is needed for plants 1.09
L/s 25,000 GPC or less in size.

6. \Whether nechani cal aerator should be all owed.
7. \Wether plant should be concrete only, stee
only, or either concrete or steel at Contractor's
option.

8. Wether piling is required for foundations.

9. \Whet her hypochl ori nator or whether chlori nator

shoul d be used for plants in 4.38 to 6.57 L/s
100, 000 to 150,000 GPD range.
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10. Wether raw sewage recircul ati on box
(recirculation to punping station) is needed.

11. Wiether plant is to be of aboveground or
bel owgr ound constructi on.

12. Seismic loading (if necessary).
13. Electric power characteristics for notors.

14. \Whether automatic operation of air lift punps
shoul d be required.

15. Wnd load and ice load for rotating sludge
col I ector.

16. Organic loading (5-day BOD) if other than that
given in the text.

17. Total suspended solids if other than given in
the text.

18. Size of hypochlorite mxing tank if |arger
capacity than 113.4 L 30 gallons is needed.

19. Size of hypochlorite solution tank if |arger
capacity than 208 L 55 gallons is needed.

20. Wiether, for extended aeration type plant,
eventual conversion to step aeration type is
anti ci pat ed.

For plants below 0.66 L/s 15,000 GPD capacity,
hopper bottomonly should be specified for settling
tanks. For plants above 4.38 L/s 100,000 GPD
capacity, mechanical sludge collectors only should
be used in settling tanks. For plants between 0.66
L/s and 4.38 L/s 15,000 and 100, 000 GPD capacity,
ei t her hopper bottom or mechanical sludge collector
shoul d be allowed as a Contractor's option

However, of the various types of nechanical sludge
collectors, rotating sludge collectors appear to be
avai l able for plants of 1.31 L/s 30,000 GPD and
above; chain-and-flight, 1.75 L/s 40,000 GPD and
above; traveling reciprocating type, 0.66 L/s 15,000
GPD and above.

EE R I R R S I R I R R I R R R R R R R R S R R I R R R S R R R R R O
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NOTE: Del ete paragraph and subparagraphs thereto
for extended aeration type below 0.66 L/s 15,000 GPD
capacity.

EE R R R S I R I R R I R S R I R R R S R I R I R R R R R S R R R O
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NOTE: Delete first sentence when step aeration type
is specified or extended aeration type where
eventual conversion to step aeration is contenpl ated.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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NOTE: Delete reference to chain-and-flight type
when conplete nmxing type is specified, or for

ext ended aeration type plants of less than 1.76 L/s
40, 000 GPD capacity.

EE R R R I I R R R I I O R R R O R R R I R R I O R I O
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NOTE: Delete second sentence for plants below 1.31
L/s 30,000 GPD capacity.

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

[ Rectangul ar settling tanks shall have [chain-and-flight type or] traveling
reci procating type sludge collectors]. [Crcular tanks shall have rotating
type sludge collectors.] Al settling tank walls with sl opes |ess than
1.05 rad 60 degrees with the horizontal shall be scraped by the sludge

col | ector.

2.8.3.1 Chai n- and- Fl i ght Type Sl udge Col |l ector

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Del ete paragraph and subparagraphs thereto

when step aeration type or conplete mxing type is

specified, or for extended aeration type of |ess than
1.76 L/s 40,000 GPD capacity or extended aeration

type where eventual conversion to step aeration is

cont enpl at ed

On the project draw ngs, show

1. Type of plant: (Extended aeration, Step
Aeration, or Conplete M xing).

2. Design flow
3. 5-day BOD | oadi ng.
4. Suspended solids | oadi ng.

5. Wiether a comminutor is needed for plants 1.09
L/s 25,000 GPD or less in size.

6. \Wet her nechani cal aerator should be all owed.
7. \Wether plant should be concrete only, stee
only, or either concrete or steel at Contractor's
option.

8. \Whether piling is required for foundations.

9. Wet her hypochl ori nator or whether chlorinator
shoul d be used for plants in 4.38 to 6.57 L/s

100, 000 to 150,000 GPD range.

10. Whether raw sewage recircul ati on box
(recirculation to punping station) is needed.

11. Wether plant is to be of aboveground or
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bel owgr ound constructi on.
12. Seismic loading (if necessary).
13. Electric power characteristics for notors.

14. \Whether automatic operation of air lift punps
shoul d be required.

15. Wnd load and ice load for rotating sludge
col I ector.

16. Oganic loading (5-day BOD) if other than that
given in the text.

17. Total suspended solids if other than given in
the text.

18. Size of hypochlorite mixing tank if |arger
capacity than 113.4 L 30 gallons is needed.

19. Size of hypochlorite solution tank if |arger
capacity than 208 L 55 gallons is needed.

20. Wiether, for extended aeration type plant,
eventual conversion to step aeration type is
anti ci pat ed.

For plants below 0.66 L/s 15,000 GPD capacity,
hopper bottom only should be specified for settling
tanks. For plants above 4.38 L/s 100,000 GPD
capacity, mechanical sludge collectors only should
be used in settling tanks. For plants between 0.66
L/'s and 4.38 L/s 15,000 and 100, 000 GPD capacity,
ei t her hopper bottom or mechanical sludge collector
shoul d be allowed as a Contractor's option

However, of the various types of nechanical sludge
collectors, rotating sludge collectors appear to be
avail able for plants of 1.31 L/s 30,000 GPD and
above; chain-and-flight, 1.75 L/s 40,000 GPD and
above; traveling reciprocating type, 0.66 L/s 15,000
GPD and above.

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

The equi pnent shall be chain-and-flight type, designed to nove settled
sludge to a sludge hopper. The equiprnent shall include a drive assenbly
and a sludge coll ector assenbly.

a.

Desi gn: The sludge collector assenbly shall operate at a |inear speed
between 10 and 15 nm per second 2 and 3 fpn. The nmechanismand its
conponent parts shall be designed, with a mninumfactor of safety of
4, to withstand all structural and nechani cal stresses brought about by
the drive assenbly and the followi ng | oadi ngs: dead |oad and a sl udge
| oad equal to a horizontal |oad of 117 N per neter 8 |bs per linear foot
of scraper blade in a scraping position. The nechani smshall be
designed for continuous 24-hour service under design |oad without
excessi ve wear, damage, or failure. The nechani smshall be capabl e of
operating in a dry tank w thout overloading the equi pment. Stresses
devel oped under the aforenenti oned operating conditions and | oads shal
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not exceed the allowable stresses conforning to ANSI/AISC 360.

Drive Assenbly: Drive assenbly shall include nmotor; speed reducer
drive sprocket on output shaft of speed reducer, drive chain fromdrive
sprocket to driven sprocket, shera pin, and chain guard. Unit shall be
fully enclosed and designed for nounting outside and exposed to the
weat her.

(1) Mdtor: Mtor shall be constant speed, totally encl osed,
hori zontal type, suitable for outdoor service, and confornming to
NEVMA MG 1. The notor shall be of adequate wattage horsepower to
drive the equi pnment continuously at the maxi mum | oad encountered
under any operating condition wthout overloading or exceeding the
nanepl ate rating of the motor. Mdtor shall be suitable for
operation on [__ ] volt, [ ] Hertz service.
Mot or shall be protected agai nst overload, |ow voltage, and
unbal anced vol tage. Modtor shall be directly connected to the
speed reducer through a flexible coupling.

(2) 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 al
gears running in oil and with anti-friction bearings throughout.
Cears used in speed reducer shall conformto applicable
requi renents of the followi ng Standards. Speed reducer shall be
designed with a m ni rum AGVA service factor of 2.0 and shall al so
have an AGVA Service Cassification Il

Hel i cal gearing: AGVA 908, ANSI/AGVA 2001, AGVA 2004,
ANSI / AGVA 6034, ASTM A 48/ A 48N, ASTM A 536

Wrm gearing: ANSI/AGVA 6113 ANSI/AGVA 6013, ANSI/AGVA 6034,
ASTM A 536

(3) Bearings incorporated within the drive assenbly shall be of the
antifriction type and conformto the follow ng m ni num schedul e of
rated-1ife expectancy (L-10) based on the ABVA SBRB Standards when
operating at the normal continuous torque rating of the nechanism

Wr m gear box bearings: L10-100,000 hours

Ceared notor (direct drive): L10-100,000 hours

I nternedi ate helical gearbox bearings: L10- 17,000 hours
CGeared notor (indirect drive): L10- 17,000 hours

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

(4) Chain and Belt Drives: Drive transmission within and fromthe
drive assenbly shall be by chain and/or belt. Chain and belt
drives incorporated in the drive assenbly shall be designed with a
m ni mum factor of safety of 4 as applied to the ultinate breaking
of transm ssion strength of the chain or belt with respect to the
| oads transmitted at normal continuous operating |oad. Chain and
sprocket or V-belt and pulleys connecting notor and speed reducer
shal |l be enclosed in a weatherproofed fabricated steel or
fi berglass guard. Chain connecting notor and speed reducer shal
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be steel roller type. Sprockets shall be hardened ground all oy
steel or high-test cast-iron, having a mininumtensile strength of
276 MPa 40,000 psi cast in a chill, and shall have Bri nel

hardness of not less than 360 with a chill depth of not |ess than
5 mr 3/16 inch. Sprocket teeth shall be accurately ground to fit
the chain. V-belts shall be rayon corded with heat and oi

resi sting rubber covering. Mtor position of V-belt drives shal
be adjustable to increase or decrease belt tension. The 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. The drive chain
shal |l be of the steel roller type, shall weigh not |ess than 1.36
kg per 300 nm 3.0 pounds per foot, and shall have an average
ultimate tensile strength of 110 MPa 16, 000 pounds. The drive
chain shall have a mnimumpitch of 65 mr 2.6 inches. A drive
chain tightener shall be provided to adjust and tighten the chain.

Sl udge Col | ector Assenbly: Assenbly includes collector chain, driven
sprocket, idler sprockets, shafts, bearings, collector flight and
collector return rail

(1

(2)

(3)

(4)

Col l ector chain shall have an average ultimate strength of 96.5
MPa 14, 000 pounds. Chain links shall be of corrosion resisting
mal | eabl e i ron having average tensile strength of 517 MPa 75, 000
psi and an average Brinell hardness between 170 and 190.
Attachments for scrapers shall be full depth of scraper and
attached with four bolts. Coupling pins shall be not less than 19
mr 3/ 4 inchdi aneter heat treated high carbon steel. Al cotter
pins shall be stainless steel. Pivoted attachnents shall be
provided for at |east two scrapers on each collector, so designed
as to assure positive cleaning of tank corners. Al special |inks
shall be of the same material as the main chain |inks.

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
least 5 mr 3/16 inch. Sprockets shall be stress relieved before
machi ni ng. Sprocket teeth shall be accurately ground to fit
chain. Sprockets shall be split construction assenbled with
cadm um pl ated nuts and bolts. Driven sprocket on the headshaft
shal |l be of the offset type. The three sprockets on the head
shaft shall be key seated. The idler and chain take-up shaft
sprockets shall not be key seated but, except for number of teeth,
shall be identical in other respects to the head shaft sprockets.
On each idler and take-up shaft, one sprocket shall be set-screwed
and one sprocket shall turn free between two set-screwed collars.

Shafting shall be solid, cold-finished steel, ASTM A 108,

strai ght and continuous for full width of tank. Shafting shall be
of sufficient size to transmt the nmaxi mum force devel oped by the
drive assenbly. Keyways shall be provided where necessary to
attach or | ocate sprockets on shafting. Keys and key seats shal
conformto ASME B17.1 or ASME B17.2. Shafting shall be polished
in areas of contact with bearings.

Beari ngs shall be babbit-1lined, sleeve type, self-aligning
bal | - and- socket type or heat treated ductile iron, self-aligning
type. Al bearings, except those for bracket-supported driven
sprockets, shall be bolted to the tank walls. Bearings shall be
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designed to allow mininumfield variations w thout shinmng.
Bracket supports, except on head shaft driven sprocket, wll not
be all owed. Bearings above water shall be provided with flush
bal | -check grease-lubrication fittings. Underwater bearings shal
be water lubricated with tops designed to prevent solids

accunul ation. Underwater bearings shall have flush ball-check
grease-lubrication fittings for use during initial operation and
at times when the tank is dewatered. Take-up bearings shall be
provi ded on take-up shaft. Take-up bearings shall be
self-aligning, shall be arranged to slide between or to be
steadi ed by two cast-iron, mld steel or silicon bronze guides.
Take-up bearings shall have a mninumrange of travel of 250 nm 10
i nches and shall be positioned by a stainless steel or silicon
bronze threaded power bolt which shall be arranged for |ocking at
any position of the bearing. Al bearings shall be rated for a
m ni mum of 5 years' continuous service condition.

(5) Collector Flights: Collector flights shall be nade of Sel ect
Heart California Redwood graded in accordance with RIS Grade Use.
Flights shall be 50 mm by 150 nm 2 inches by 6 inches and shal
extend the full width of the tank with 13 mm 1/2 inch cl earance at
each end. Flights shall be spaced at approximately 2.75 to 3 nm 9
to 10 foot intervals and shall operate at a |linear speed between
10 to 15 mm per second 2 to 3 fpm

Wearing shoes shall be provided on each flight to run on tee rails
on the tank bottom \Waring shoes shall be fabricated of 10 mr
3/8 inch thick steel angles, case hardened to a m ni num Bri nel
hardness of 555. Waring shoes shall be as wide as the flight

t hi ckness and 25 mr one inch | onger than the width of the bottom

rail. Flights shall be accurately drilled and notched at the
factory and shall be carefully grouped and fastened together for
shi pnent .

(6) Rails and Tracks: Two industrial type steel rails, mninmum
wei ght of 7.26 kg per 900 mr 16 pounds per yard each, shall be
provi ded for each collector nechanism Al necessary splice bars,
rail clips, and appurtenances shall be included. Return tracks
shall be structural steel shapes having a mninumthickness of 10
mr 3/8 inch and shall be supported by steel cross nenbers
supported from conpartnent walls.

2.8.3.2 Travel i ng Reci procating Type Sludge Coll ector

Rk Rk Rk R R IR R R Sk O O e S O R AR Rk R Rk O kO I R IR R I b I Rk I o

NOTE: Del ete paragraph and subparagraphs thereto
when step aeration type is specified or extended
aeration type where eventual conversion to step
aeration is contenpl at ed.

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

The equi pnent shall be traveling reciprocating type designed either to nove
settled sludge to a sludge hopper or to continuously collect settled sludge
by neans of an airlift punp integral with the sludge collector assenbly.
The equi pnent shall include notor drive assenbly, collector drive assenbly,
and col | ector assenbly.

a. Design: The sludge collector assenbly shall operate at a |inear speed
of 5to 20 mmper second 1 to 4 fpm. The nmechanismand its conponent
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parts shall be designed, with a mininumfactor of safety of 4, to

wi thstand all structural and nechani cal stresses brought about by the
drive assenbly and the foll ow ng | oadi ngs: dead | oad and maxi mum
anticipated sludge |l oad. The nechanismshall be designed for

conti nuous 24-hour service under design |oad wi thout excessive wear,
danmage, or failure. The nechanismshall be capable of operating in a
dry chanber wi thout overloadi ng the equi pnent. Stresses devel oped under
t he af orenenti oned operating conditions and | oads shall not exceed the
al | owabl e stresses confornming to ANSI/ Al SC 360.

b. Mtor Drive Assenbly: Motor drive assenbly shall include a notor speed
reducer, drive sprocket on output shaft of speed reducer, drive chain
fromdrive sprocket to driven sprocket, shear pin, and chain guard.

Unit shall be fully encl osed and designed for nounting outside and
exposed to the weather.

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

NOTE: Insert electrical power characteristics. On
t he project draw ngs, show

1. Type of plant: (Extended aeration, Step
Aeration, or Conplete MXing).

2. Design flow
3. 5-day BOD | oadi ng.
4. Suspended solids | oading.

5. Wether a comminutor is needed for plants 1.09
L/s 25,000 GPD or less in size.

6. \Wet her nechani cal aerator should be all owed.
7. \Wether plant should be concrete only, stee
only, or either concrete or steel at Contractor's
option.

8. Whether piling is required for foundations.

9. Whet her hypochl ori nator or whether chlorinator
shoul d be used for plants in 4.38 to 6.57 L/s

100, 000 to 150, 000 GPD range.

10. Whether raw sewage recircul ati on box
(recirculation to punping station) is needed.

11. Wether plant is to be of aboveground or
bel owgr ound constructi on.

12. Seismic loading (if necessary).
13. Electric power characteristics for notors.

14. \Whether automatic operation of air lift punps
shoul d be required.

15. Wnd load and ice load for rotating sludge
col I ector.
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16. Organic loading (5-day BOD) if other than that
given in the text.

17. Total suspended solids if other than given in
the text.

18. Size of hypochlorite mxing tank if |arger
capacity than 113.4 L 30 gallons is needed.

19. Size of hypochlorite solution tank if |arger
capacity than 208 L 55 gallons is needed.

20. Wiether, for extended aeration type plant,
eventual conversion to step aeration type is
anti ci pat ed.

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

(1)

(2)

(3)

Motor: Motor shall be constant speed, totally encl osed,
hori zontal type, suitable for outdoor service, and confornming to
NEMA MG 1. The notor shall be of adequate wattage horsepower to
drive the equi pnent continuously at the maxi rum | oad encountered
under any operating condition w thout overloadi ng or exceedi ng the
nanepl ate rating of the notor. Motor shall be suitable for
operation on [__ ] volt, [ ] Hertz service.
Mot or shall be protected agai nst overload, |ow voltage, and
unbal anced voltage. Modtor shall be directly connected to the
speed reducer through a flexible coupling.

Speed Reducer: Speed reducer shall be either a helical gear
reduction unit or a wormgear reduction unit fully enclosed in a
cast iron or fabricated steel case provided with dust and oi
seals with all gears running in oil and with anti-friction
beari ngs throughout. Drive notor shall be close-coupled to or on
the input shaft of the gear reduction unit, except that roller
chain drives or V-belt drives nay be used between the drive notor
and the gear reduction unit. Gears used in speed reducer shal
conformto applicable requirenments of the foll ow ng AGVA
Standards. Speed reducer shall be designed with a m ni rum AGVA
service factor of 2.0 and shall al so have an AGVA Service
Classification Il

Spur gearing and helical gearing: AGVA 908, ANSI/AGVA 2001
AGVA 2004, ANSI/AGVA 6113 ANSI/AGVA 6013 ANSI/ AGVA 6034,
ASTM A 48/ A 48N, ASTM A 536,

Worm gearing: ANSI/AGVA 6113 ANSI/ AGVA 6013, ANSI/AGVA 6034,
ASTM A 536

Bearings: Bearings incorporated within the drive assenbly shal
be of the antifriction type and conformto the foll owi ng m ni mum
schedul e of rated-1ife expectancy (L-10) based on the ABVA SBRB
St andards when operating at the nornmal continuous torque rating of
t he nmechani sm
Wor m gear box bearings: L10-100, 000 hours

CGeared notor (direct drive): L10-100,000 hours
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(4)

I nt ermedi ate helical gearbox bearings: L10- 17,000 hours
CGeared notor (indirect drive): L10- 17,000 hours

Speed reducer case shall be equipped with oil fill port, oil drain
line, and an oil |evel indicator pipe.

Chain and Belt Drives: Drive transmission within and fromthe
drive assenbly shall be by chain and/or belt. Chain and belt
drives incorporated in the drive assenbly shall be designed with a
m ni mum factor of safety of 4 as applied to the ultinate breaking
or transmi ssion strength of the chain or belt with respect to the
| oads transnmitted at normal continuous operating |load. Chain and
sprockets or V-belt and pulleys connecting notor and speed reducer
shall be enclosed in a weather-proofed fabricated steel or
fi berglass guard. Chain connecting notor and speed reducer shal
be steel roller type. Sprockets shall be hardened ground all oy
steel or high-test cast-iron, having a mininumtensile strength of
276 MPa 40,000 psi cast in a chill, and shall have Bri nel
hardness of not less than 360 with a chill depth of not |ess than
5 mr 3/16 inch. Sprocket teeth shall be accurately ground to fit
the chain. V-belts shall be rayon corded with heat and oi
resi sting rubber covering. Mtor position of V-belt drives shal
be adjustable to increase or decrease belt tension. The drive
sprocket shall be keyed on the output shaft of the speed reducer
and shall be bronze bushed with a grease-Ilubricated bronze bushing
and provided with shear pin overload protection. The drive chain
shal|l be of the steel roller type, shall weigh not |ess than 1.36
kg per 300 nmmr 3.0 pounds per foot, and shall have an average
ultimate tensile strength of 110 MPa 16, 000 pounds. The drive
chain shall have a mininmumpitch of 65 nr 2.6 inches. A drive
chain tightener shall be provided to adjust and tighten the chain.

Col l ector Drive Assenbly: Collector drive assenbly includes collector
drive chain, sprockets, rails or tracks, and supporting structure.
Col l ector mounting to drive assenbly shall be provided with
counterwei ght or simlar device to counteract |everage exerted by the
col l ector assenbly and permit all surfaces to be scraped uniformy

(1

(2)

Col l ector Drive Chain: Collector chains shall have an ultimte
strength of not less than 96.5 MPa 14,000 pounds each. Chain
links shall be of corrosion resisting nalleable iron having an
average tensile strength of not |less than 517 MPa 75,000 psi and a
Brinell hardness of 170 to 190. The drive chain shall extend the
full length of the run. Means shall be provided for continuous
lubrication of the chain. Chain drive shall be covered by a netal
guard of No. 15 zinc-coated steel. Coupling pins shall be not |ess
than 13 mr 1/2 inch in dianmeter heat-treated hi gh carbon steel
Al'l other pins shall be stainless steel. Mans for chain
adj ustnent shall be provided.

Sprockets: Sprockets shall be high-test cast-iron, having a
mnimmtensile strength of 138 MPa 20,000 psi cast in a chill and
shall have a Brinell hardness of not |less than 360 with a chil
depth of at least 5 nr 3/16 inch. Sprockets shall be stress
relieved before machining. Sprocket teeth shall be accurately
ground to fit chain. Sprockets shall be split construction
assenbl ed with cadm um plated nuts and bolts. Sprockets on the
head shaft shall be key seat ed.
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(3) Tracks or Rails: Mnorail type beam or supporting track for the
gui dance of the collector assenbly shall be provided. The track
may be in the formof an up-turned channel or otherw se have
vertical guides to prevent |ateral novenment unless the supporting
el ement or carriage has built-in neans of preventing |atera
nmovenment. Rail or track shall be of sufficient size to support
the entire collector nechanismand Iimt deflection to 1/240 of
t he span.

(4) Collector Drive Support: The collector drive shall be rigidly
supported by structural steel nenmbers of sufficient size. Munting
plates for setting the units in place shall be provided.

d. Collector Assenmbly: Collector assenbly shall include carriage or
supporting el enent, scrapers and scraper supports and vertica
connecting nmenbers, and air supply hose (if used). Carriage or
supporting el enent of the collector assenbly shall be firmy attached
to the collector drive through a suitable connection

(1) Carriage or Supporting Elenent: Rollers for carriage or
supporting elenent shall be of heat-treated cast-iron, or heat
treated wought steel with a Brinell hardness of 100 to 120. Axles
shal |l be nounted on roller bearing or ball bearing assenblies.
Beari ngs shall have a rated-1ife expectancy (L-10) of 40,000 hours
based on the ABVA SBRB Standards when operating under the normal
conti nuous operating |oad. Flush ball-check grease fittings shal
be provided for all points needing grease lubrication. Where rai
or track does not have nmeans of preventing |ateral novenent such
beans shall be incorporated into the carriage or supporting
el ement through horizontal rollers or other suitable method.

(2) Scrapers and Scraper Supports: Adjustable scraper blades shal
be provided and shall be designed to continuously scrape the
surfaces of the settling tank as the collector assenbly traverses
the I ength of the tank. The bl ades shall be of chloroprene
rubber. Cross bracing or other suitable nenbers shall be provided
to properly support the scraper bl ades.

(3) Vertical connecting nenber shall be of sufficient size to support
the scrapers and scraper supports. Wiere the traveling
reci procating type collector is designed to continuously coll ect
settled sludge the air lift punp shall be an integral part of the
sl udge coll ector assenbly and the assenbly shall be designed
specifically for this purpose. Were air lift discharge piping
exerts |l everage on the collector assenbly, a counterweight shal
be provided to keep the entire assenbly vertically aligned.

(4) Ar Supply Hose: Air for air lift shall be supplied by a
sui tabl e hose of sufficient Iength and dianeter. Placenent of
hose shall be such that there will be no interference between the
hose and any other elenent in the tank

2.8.3.3 Rotating Type Sludge Col |l ectors

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: Del ete paragraph and subparagraphs thereto
for plants below 1.31 L/s 0,000 GPD Capacity. For
pl ants below 0.66 L/s 5,000 GPD capacity, hopper
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bottom only shoul d be specified for settling tanks.
For plants above 4.38 L/s 100,000 GPD capacity,
nmechani cal sl udge collectors only should be used in
settling tanks. For plants between 0.66 L/s and
4,38 L/s 15,000 and 100, 000 GPD capacity, either
hopper bottom or nmechanical sludge collector should
be allowed as a Contractor's option. However, of
the various types of nechanical sludge collectors,
rotating sludge collectors appear to be available
for plants of 1.31 L/s 30,000 GPD and above;
chain-and-flight, 1.75 L/s 40,000 GPC and above;
traveling reciprocating type, 0.66 L/s 15,000 GPD

and above.
EIR IR R b R S I I I I IR I I I I I R R S I I IR I R I I I I R I I R I I I I R R I S I b b E b I R I I I b I b I b b I I 3 I b b b I

The sludge coll ector shall be bridge supported rotary type designed to nove
settled sludge to a center sludge hopper. The equiprent shall include a
drive assenbly, a sludge collector assenbly supporting bridge, and overl oad
al arm system

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

NOTE: Insert required |loads. On the project
dr awi ngs, show.

1. Type of plant: (Extended aeration, Step
Aeration, or Conplete M xing).

2. Design flow
3. 5-day BOD | oadi ng.
4. Suspended solids | oadi ng.

5. Wether a comminutor is needed for plants 1.09
L/s 25,000 GPD or less in size.

6. Wet her mechani cal aerator should be all owed.
7. \ether plant should be concrete only, stee
only, or either concrete or steel at Contractor's
option.

8. Wiether piling is required for foundations.

9. \Whet her hypochl ori nator or whether chlori nator
shoul d be used for plants in 4.38 to 6.57 L/s

100, 000 to 150,000 GPD range.

10. Wether raw sewage recircul ati on box
(recirculation to punping station) is needed.

11. Wiether plant is to be of aboveground or
bel owgr ound constructi on.

12. Seismic loading (if necessary).
13. Electric power characteristics for notors.

14. \Whether automatic operation of air lift punps
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shoul d be required.

15. Wnd load and ice load for rotating sludge
col | ector.

16. Oganic loading (5-day BOD) if other than that
given in the text.

17. Total suspended solids if other than given in
the text.

18. Size of hypochlorite mxing tank if |arger
capacity than 113.4 L 30 gallons is needed.

19. Size of hypochlorite solution tank if |arger
capacity than 208 L 55 gallons is needed.

20. Wiether, for extended aeration type plant,
eventual conversion to step aeration type is
anti ci pat ed.

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

a.

Desi gn: The nechani sm shall be designed to have a m ni num conti nuous
out put torque rating of 2710 joules 2,000 foot pounds and to rotate at
a constant speed to produce a peripheral speed of 31 to 51 nm per second
6 to 10 fpn. The rotating mechanismand its conmponent parts shall be
designed, with a mnimm factor of safety of 4, to withstand al
structural and nechani cal stresses brought about by the foll ow ng
| oadi ngs: continuous output rated torque |oad, dead |oad, w nd | oad of
[ ], [ice load of [ 11, and a live load on the access bridge of
2.4 kPa 50 psf. Stresses devel oped under the aforenentioned | oads
shal | not exceed the all owable stresses confornmng to ANSI/ Al SC 360.
Defl ecti on of support bridge under maxi num | oad shall not exceed 1/360
of the span

Drive Assenbly: Drive assenbly shall include nmotor, gearing, bearings,
mai n bearing assenbly, and chain and belt drives. Drive shall be
either a single wormgear reduction unit, a double worm gear reduction
unit, or a worm and spur gear reduction unit, driven by an electric
notor through a speed reducer or by an electric gearnotor. Drive notor
shal |l be close-coupled to or on the input shaft of the gear reduction
unit, except that roller chain drives or V-belt drives may be used

bet ween the drive notor and gear reduction unit. V-belt drives wll
not be permtted directly on the center shaft which rotates the
col l ector assenbly. The equi pnent design shall be such that all gears
run in oil and all bearings shall be oil or grease lubricated. GCear
cases shall be equipped with oil fill port, oil drain |ine and an oi

| evel indicator pipe. The design of each drive assenbly shall be such
as to permt sustained operation at the continuous output torque rating
wi t hout excessive wear and to devel op twi ce the continuous out put
torque rating w thout damage to or failure of the drive assenbly
conponents.

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

NOTE: Insert electrical power characteristics. On
t he project draw ngs, show

1. Type of plant: (Extended aeration, Step
Aeration, or Conplete MXing).
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2. Design flow
3. 5-day BOD | oadi ng.
4. Suspended solids | oadi ng.

5. \Whether a comminutor is needed for plants 1.09
L/s 25,000 GPD or less in size.

6. \WWet her nechani cal aerator should be all owed.

7. Wether plant should be concrete only, stee
only, or either concrete or steel at Contractor's
option.

8. Whether piling is required for foundations.

9. \Whet her hypochl ori nator or whether chlorinator
shoul d be used for plants in 4.38 to 6.57 L/s
100, 000 to 150, 000 GPD range.

10. Wether raw sewage recircul ati on box
(recirculation to punping station) is needed.

11. \Whether plant is to be of aboveground or
bel owgr ound constructi on.

12. Seismic loading (if necessary).
13. Electric power characteristics for notors.

14. \Wether automatic operation of air lift punps
shoul d be required.

15. Wnd load and ice load for rotating sludge
col l ector.

16. Organic loading (5-day BOD) if other than that
given in the text.

17. Total suspended solids if other than given in
the text.

18. Size of hypochlorite mxing tank if |arger
capacity than 113.4 L 30 gallons is needed.

19. Size of hypochlorite solution tank if |arger
capacity than 208 L 55 gallons is needed.

20. Wiether, for extended aeration type plant,
eventual conversion to step aeration type is
anti ci pat ed.

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

(1) Drive Assenbly Mtor: Mtor shall be constant speed, totally
encl osed, horizontal type, suitable for outdoor service, and
conformng to NEMA MG 1. The notor shall be of adequate wattage
hor sepower to drive the equi pnent continuously at the naxinmum | oad
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(2)

(3)

(4)

(5)

encount ered under any operating condition w thout overl oadi ng or
exceedi ng the naneplate rating of the notor. Mtor shall be
suitable for operation on [__ ] volt, [ ] phase, [
Hertz service. Mdtor shall be protected agai nst overl oad, |ow
vol tage, and unbal anced voltage. Mtor shall be directly
connected to the speed reducer through a flexible coupling.

CGearing: The main gear and worm gear assenblies shall be
enclosed in a cast iron or fabricated steel housing provided with
felt dust seals. GCear assenblies used in speed reducers or geared
notors shall conformto AGVA service classification Il. Gears
used in the drive assenbly shall conformto the applicable
requi renents of the follow ng standards.

Spur gearing and helical gearing: AGVA 908, ANSI/AGVA 2001,
AGVA 2004, ANSI/AGVA 6113 ANSI/AGVA 6013, ASTM A 48/ A 48N
ASTM A 536

Worm gearing: ASTM A 536

The main internal or external spur gear shall be of high test
nodul ar cast iron, heat treated alloy cast steel or heat treated
forged steel; pinion shall be of heat treated alloy steel or heat
treated forged steel. Wrmgear shall be of cast bronze or

hi gh-test cast iron; worm shall be hardened ground alloy steel or
hi gh-test heat treated cast iron. The main internal or externa
spur gear shall have an endurance and strength rating of 1,000, 000
cycl es.

Bearings: All bearings incorporated within the drive assenbly
shall be of the anti-friction type and conformto the follow ng
m ni mum schedul e of rated-life expectancy (L-10) based on the
ABMA SBRB St andards when operating at the nornmal continuous torque
rating of the collector:

Wrm and wheel gearbox bearings: L10-100, 000 hours

Ceared nmotor (direct drive): L10-100,000 hours

I nternedi ate helical and spur gearbox bearings: L10- 17,000 hours
Ceared notor (in direct-drive): L10- 17,000 hours

Mai n Bearing Assenbly: The main bearing assenbly shall include
t he arrangenent of bearings on which the collector assenbly is
nmounted for support and alignnment. The assenbly shall be designed
for the radial and axial |oads inposed by the drive assenbly and
the sludge collector assenbly. Bearings shall run in an oil bath
or shall be grease lubricated. The design of the nain bearing
assenbly shall permt the replacenent of the balls or rollers, or
the steel liners, or the conplete bearing unit. Bearing raceway
mat eri al shall have adequate strength to withstand all radial and
axial loads and shall have a minimum Brinell hardness of 250. The
assenbly nmay incorporate an additional subnerged split-case,
wat er -1 ubri cated bottom gui de bearing where nmanufacturer's design
necessitates use of bottom gui de beari ng.

Chain and Belt Drives: Chain or belt drives incorporated in the
drive assenbly shall be designed with a mninmum factor of safety
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of 5 as applied to the ultimte breaking or transnission strength
of the chain or belt with respect to loads transnmtted at tw ce
the conti nuous output torque rating of the unit. Roller chain and
sprockets or V-belt and pulleys shall be enclosed in a
weat her proof fabricated steel or fiberglass guard provided with
service openings. Chains shall be of the steel roller type.
Sprockets shall be high test cast-iron conform ng toASTM A 48/ A 48N
Cl ass 40, cast in a chill and shall have a Brinell hardness of not
|l ess than 360 with a chill 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. Motor position of V-belt drives shall be adjustable to

i ncrease or decrease belt tension. The drive sprocket keyed on
the out put shaft of the speed reducer shall be bronze with a
grease-l ubricated bronze busing and provided with shear pin
overload protection. A chain tightener shall be provided to

adj ust and tighten the chain.

Sl udge Col I ector Assenbly: Assenbly shall include scraper arnms,
scraper bl ades, and center shaft. Collector assenbly shall have
scraper blades arranged to nove settled sludge to a centrally | ocated
sl udge hopper.

(1) Scraper Arns: Scraper arnms shall be of structural steel shapes
supported by steel guy wires and/or steel tie rods. Scraper bl ades
shall be steel plate, mnimmthickness 6 mr 1/4 inch

(2) Scraper Blades: Scraper blades shall be steel plate, m ninum
thickness 6 mr 1/4 inch. Brass scrapers, mninmmthickness 3 mr
1/8 inch, shall be secured to the scraper blades by brass bolts
with brass nuts. Scrapers shall be adjustable for 50 mr 2 inches
in the vertical plane. A scraper blade shall also be provided to
scrape the sludge hopper

(3) Center Shaft: Center shaft shall be a solid steel shaft or stee
pi pe confornming to ASTM A 53/ A 53V, Schedul e 40. Steel pipe shal
have solid shaft stub ends or machined flange at the top and stee
cap or plug at the bottom Scraper arns shall be connected to the
center shaft by wel ded and/or bolted connecti ons.

Supporting Bridge: Supporting bridge shall be the bridge spanning the
settling tank and supporting the entire rotating type sl udge
col l ector. Supporting bridge shall include two structural steel beans
and braces of sufficient depth and thickness to support the entire
rotating sludge collector within the specified nmaxi mum al | owabl e

def |l ecti on.

Overload Alarm System Overload al arm system shall be a wat er proof
torque actuated overload unit or indicating ameter overload unit
designed to indicate the load on the nmechanismat all times and to
sound an alarmin case of inpending excessive |oad, and to stop the
nmechani sm when such load is reached. The overload al arm shall include
an industrial type horn, relay, and reset button in a weat herproof
netal housing with a renovabl e gasketed cover. The horn shall be
constructed of corrosion-resisting material and shall be suitable for
renote nounting. A shutoff switch, NEMA Type 2, shall be provided for
t he horn.
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2.

9  ACCESSORI ES

9.1 Scal e
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NOTE: Insert "two" for plants of 11 L/s 250,000 GPD
capacity and less; and "three" for plants above 11
L/s 250,000 GPL.
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Scal e shall be beamindicating floor type portable platformscale with a
capacity of not less than 450 kg 1,000 Ib. Scale shall include a weigh
beam mounted on a netal pillar attached to a frame. The scale shall be
provided with four nmetal wheels. Platformshall be of adequate size to
accommodat e 68 kg 150-1b cylinders of chlorine.

.9.2 Chl ori ne Gas Manifold

Chlorine gas mani fold shall be of a nmaterial resistant to chlorine and
suitable for the working pressure invol ved.

.9.3 Fl exi bl e Connect or

Fl exi bl e connector between chlorine gas nmanifold and the chlorinator shal
be extra-heavy Type K seam ess copper tube conformng to ASTM B 88N
ASTM B 88.

.9.4 \Water Piping

Wat er piping shall be schedule 80 PVC piping with solvent welded joints.
Gat e val ve and check valve confornming to VMSS SP-80 and a Y-pattern brass or
stainl ess steel strainer shall be provided.

.9.5 Sol uti on Pi ping

Sol ution piping fromchlorinator to diffuser shall be flexible polyethylene
pi pe, chlorine solution hose, rigid polyvinylchloride (PVC) pipe, or rigid
acrylonitrile-butadi ene-styrene (ABS) pi pe.

.9.6 Vent Tubi ng

Vent tubing shall be any el astonmer or plastic tubing resistant to chlorine
or chlorine solutions. Any other material having qualities acceptable for
such use may be substituted in place of the elastomer or plastic tubing.
Vent |ine shall be sloped continuously downward to outside of housing

wi t hout dips or sags. |Insect screen shall be provided at end of |ine.

. 9.7 Si gnal Tubi ng

Si gnal tubing shall be Type K soft copper tubing.

.9.8 Di f fuser

Di ffuser shall be of rigid PVC or ABS pipe resistant to chlorine solution.

The diffuser shall be perforated and of the open channel type and shall be
fastened at each end to the tank wall near the bottomin the fl ow stream of
the influent to the chlorine contact tank.
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9.9 Housi ng

The chlorinator scale, piping, and controls shall be enclosed in a
weat her proof housi ng constructed of 0.9 mr 20 gage netal with mni mun 25 nmr
one inch insulation. Full access door shall be provided for easy access to
equi pnent. The housing shall be nmounted on top of treatnent plant or on a
concrete pad adjacent to the chlorine contact tank which shall project not

l ess than 150 mm 6 i nches beyond outside face of housing. A
thermostatically controll ed space heater shall be provided within the
housing to maintain a tenperature of 21 degrees C 70 degrees F

.10  PIPING
.10.1 Pi pi ng Systemns

.10.1.1 Air Piping

Air piping shall include all piping fromthe blowers to the diffusers and
air lift punps. Air supply piping fromblowers to header shall be bl ack
steel piping. Primary air header shall be black steel or black stee

rectangul ar section. Drop piping shall be black steel. Feeder piping
shal |l be black steel or alumnum Air lift punp air supply piping shall be
bl ack steel. Gate valves shall be provided in air piping branches fromair

mai n when serving two or nore air diffuser drop pipes; gate valves shall be
provi ded as bl ow off valves for air mains.

.10.1.2 Sl udge Return, Waste Sl udge and Scum Return Piping

Pi pi ng shall be black steel. Gate valves shall be provided on air |ift

di scharge piping between the air Iift discharge riser and the air
separator. Gate valves, globe valves, or plug valves shall be provided in
branch piping for return sludge and waste sludge |ines when separate return
sl udge and waste sludge punps are not used. A hose bibb shall be provided
in waste sludge piping.

.10.1.3 Froth Control System Piping

Pi pi ng shall be black steel. Gate valves shall be provided in suction and
di scharge piping to froth control punmp and in the froth control main |ine
pi ping i medi ately adjacent to the hose bibb branch on the downstream side.

.10.1. 4 M scel | aneous Pi pi ng

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

NOTE: Delete third sentence when steel plant only
is required. On the project draw ngs, show

1. Type of plant: (Extended aeration, Step
Aeration, or Conplete MXxing).

2. Design flow
3. 5-day BOD | oadi ng.
4. Suspended solids | oading.

5. Whether a comminutor is needed for plants 1.09
L/s 25,000 GPC or less in size.
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6. Wet her nmechani cal aerator should be all owed.

7. \Wether plant should be concrete only, stee
only, or either concrete or steel at Contractor's
option.

8. Wiether piling is required for foundations.

9. \Whet her hypochl ori nator or whether chlorinator
shoul d be used for plants in 4.38 to 6.57 L/s
100, 000 to 150,000 GPD range.

10. Wether raw sewage recircul ati on box
(recirculation to punping station) is needed.

11. Wiether plant is to be of aboveground or
bel owgr ound constructi on.

12. Seismic loading (if necessary).
13. Electric power characteristics for notors.

14. \Whether automatic operation of air lift punps
shoul d be required.

15. Wnd load and ice load for rotating sludge
col I ector.

16. Oganic loading (5-day BOD) if other than that
given in the text.

17. Total suspended solids if other than given in
the text.

18. Size of hypochlorite mxing tank if |arger
capacity than 113.4 L 30 gallons is needed.

19. Size of hypochlorite solution tank if |arger
capacity than 208 L 55 gallons is needed.

20. Wiether, for extended aeration type plant,
eventual conversion to step aeration type is
anti ci pat ed.

This specification is structured for steel plant
only, concrete plant only, or steel or concrete
plant at the Contractor's option. Anobng the factors
to be considered are initial cost, maintenance
costs, life expectancy, and possible need for

rel ocation during period of useful life. Stee

plant is generally nore economcal in first cost
than concrete plant; however, maintenance costs nay
be higher. Concrete plant would have a higher life
expectancy in highly corrosive soils. Snall stee
plants are suitable for relocation. Concrete plant
is considered as plant having outer walls of
concrete regardl ess of material used for interior
wal I's or partitions. Steel plants are considered as
pl ants having outer walls of steel and bottom of
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steel or concrete (except that all-steel would be
needed for relocatable plants).

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

Inlet piping shall be of steel shall be welded to aeration tank wall of
steel plant. It shall have a flanged 862 kPa 125 psi ASME B16.1 connection
to inconming sewer line. [Inlet piping for concrete aeration tanks shall be
provided in sleeve in wall and connected to incom ng sewer by neans of a
grout ring]. Tank drain or dewatering piping shall be black steel or cast
iron. Gate valves or shear gates shall be provided for tank drain or

dewat eri ng pi pi ng.

2.10.2 Pi pi ng System Materials
2.10.2.1 St eel Piping

Steel pipe for sizes 100 mr 4 inch dianeter and smaller shall be standard

wei ght zinc-coated steel pipe conforming to ASTM A 53/ A 53N, with fittings

of cast iron conformng to ASVE B16.4, Type |I. Steel pipe for sizes 125 nm
5 inch diameter and | arger shall be seam ess or electric-resistance

wel ded, standard-weight, black steel pipe conformng to ASTM A 53/ A 53N
Grade B. Joints for pipes sizes 50 mr 2 inchdiameter and snaller shall be

screwed joints. Joints for pipe sizes 63 mr 2 1/2 inch through 100 mr 4

i nch di aneter shall be screwed or flanged. Flanges shall conformto,

ASME B16.5, or AWM C207. Bolts and nuts for flanged connections shal

conformto the requirenents specified in AWM C207. Gaskets shall be plain

rubber gaskets 3 mr 1/8 inch thick.

2.10.2.2 Cast lron Piping

Cast iron piping shall be standard commercial grade cast iron pressure pipe
and fittings shall be suitable for the purpose.

2.10.2.3 Val ves

a. Gate Valves: Gate valves 50 mm 2 inches and snaller shall have
t hreaded ends and shall conformto MSS SP-80; gate valves 63 nmand 75
mr 2 1/2 and 3 inches in size shall have flanged ends and shall conform
to MBS SP-70 or MSS SP-80; gate valves 100 nm 4 inches and | arger shal
have fl anged ends and shall conformto MSS SP-70. Valves shall be
rising stemor outside screw and yoke type. Valves for air service and
froth control systemshall be wedge or double disc type. Valves for
sl udge service shall be solid wedge type.

b. dobe Valves: d obe valves shall conformto NM5S SP-80

c. Plug valves: Plug valves shall be lubricated, regular pattern type
conforming to MBS SP-78 or eccentric plug type conformng to the
appl i cabl e requirements of NMSS SP-78.

d. Ball Valves: Ball valves shall conformto MSS SP-72.

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

NOTE: Delete reference to concrete wall in first
sentence when steel plant only is required.
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e. Shear Gates: Shear gates shall be flange frame type suitable for
bolting to flanged pipe or to partition wall [or for setting in
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concrete wall]. Frane and disc or cover shall be of cast iron with
bronze seating rings in both frame and disc. Hinge pin shall be
bronze. Seating wedge(s) shall be integral with the frame or bolted
on. Contact surfaces between frame and disc or cover shall be nachine
finished. Operation shall be by neans of lifting handle with
positioning points. Lifting handle shall be of such length as to be
accessi ble fromthe wal kway.

f. Hose Bibb: Hose bibb shall be of all-brass construction and shall have
19 mm 3/4 inch hose thread.

2.10.2. 4 Fl exi bl e Sl eeve- Type Mechani cal Coupl i ngs

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

NOTE: M ni mum nunber of bolts for each pipe size
should be as follows: 75 mr 3 inch, 3; 100 nm 4 inch
4; 150 mm 6 inch, 5; 200 nm 8 inch
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Coupl i ngs shall be provided in flanged piping where necessary to facilitate
renoval of piping sections or for other use as necessary for manufacturer's
design. Couplings shall be designed to couple plain-end piping by
conpression of a ring gasket at each end of the adjoining pipe sections.
The coupling shall consist of one middle ring flared or bevel ed at each end
to provide a gasket seat; two follower rings; two resilient tapered rubber
gaskets; and bolts and nuts to draw the follower rings toward each other to
compress the gaskets. The mddle ring and the follower rings shall be true
circular sections free fromirregularities, flat spots, and surface
defects; the design shall be such as to provide for confinenment and
conpression of the gaskets. Mddle ring shall be of steel and the foll ower
rings shall be of steel or malleable iron. Mlleable iron shall conformto
ASTM A 47/ A 47Nh. Steel shall have a strength not |ess than that of the

pi pe. Gaskets shall be designed for long life and resistance to set after
installation and shall neet the applicable requirenents specified for
gaskets for mechanical joint in AWM C111/A21.11. Bolts shall be
track-head type; bolts and nuts shall conformto the tensile requirenents
of ASTM A 307, Grade A, or bolts shall be round-head square-neck type
conform ng to ASME B18.5.2. 1V and ASME B18.5.2. 2V with hex nuts conform ng
to ASME B18.2.2. Bolts shall be 16 mr 5/8 inch in dianeter; m ni mum nunmber
of bolts for each coupling shall be [[___ ] for [__ ] mr inch pipe [,
[ ] for [ ] mv inch pipe,] and [ ] for [ ] mr inch pipe].
Bolt holes in follower rings shall be of a shape to hold fast the necks of
the bolts used. Sleeve-type nechanical couplings shall not be used as an
optional nethod of jointing except where pipeline is adequately anchored to
resist tension pull across the joint.

.10.2.5 Hangers and Supports

Hangers and supports shall be of standard desi gn where possi bl e and shal

be adequate to maintain the supported |load in proper position under al
operating conditions and shall be adjustable split ring type supported by
threaded rods hung from beam cl anps. Hanger rods shall be

nmachi ne-t hreaded, and based on rod dianeter. For pipe under 100 mr 4 inches,
the rods shall be not less than 13 mr 1/2 inch in diameter; for pipe 100 nmr
4 inches and above, not less than 19 mr 3/4 inch in dianmeter. Pipe saddle
supports shall be adjustable type with provision for firmanchorage. Were
support is fromtank walls, welded steel brackets shall be provided with
anchor chair.
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11 FLOW MEASURI NG EQUI PMENT

The effluent flow measuring equi pnent shall be V-notch weir and fl owreter.

111 V- Not ch Wi r

The V-notch weir neasuring channel for neasuring effluent of plant shall be
made of 6 mr 1/4 inch steel with a stainless steel or alum numr 1.05 rad 60
degree V-notch weir plate. The notch shall be cut with extrene accuracy
and care to maintain sharp upstream edges and exact cross section, the
downstream edge shall be bevel ed. The upstream face of the weir plate
shall be flat and snooth; any bolts or rivets used to fasten the plate
shal | be countersunk flush with the plate. Bolt holes shall include

provi sion for adjustnent of height and | evel. The bottom of the notch
shal | be approximately 125 mr 5 i nches above the floor of the channel and
the invert of the channel outlet. The invert of the inlet shall be at the
sanme el evation as the bottomof the V-notch. A 250 nmm 10 inch long scale
for nmeasuring the water depth upstream of the weir shall be provided and

securely fastened in the channel. Scale shall be stainless steel with
baked-on enanel. The channel shall be rectangular, and provided with a
baffle and 50 mm 2 inch drain and plug. Inlet and outlet connections shal

be ASME B16.1 200 mm 862 kPa 8 inch, 125 |b. A flow chart of the 1.05 rad
60 degree V-notch weir shall be furnished, indicating flowin L/s thousand
gal l ons per day. Capacity of weir and channel shall be not |ess than
capacity of plant at peak fl ows.

11,2 Fl ow Meter
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NOTE: Delete "transmitting" when hypochl orinator is
speci fied. Hypochlorinator should be specified for
all plants 4.38 L/s 100,000 GPD capacity and bel ow.
Chl orinator should be specified for all plants 6.57
L/s 150,000 GPD capacity and above. Between 4. 38
L/s and 6.57 L/s 100,000 GPD and 150,000 GPD
capacity either is suitable. Selection should be
made on basis of existing station or base practi ces,

| ocal availability, and conparative costs.
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NOTE: Delete reference either to recorder or to
recorder-totalizer-indicator. A recorder-totalizer-
i ndi cator should be specified instead of a recorder
when it is necessary to keep records of total flow.
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NOTE: Delete last part of first sentence when

hypochl ori nator is specified.
EE IR I Sk S S I S S I O R R R Rk kS kR S Ik S I O R Sk I S O S

Fl ow meter shall include in-streamfloat or fl oat-and-cable nechanismfor
differential nmeasurenment and a [transmitting] [recorder]
[recorder-totalizer-indicator] for local read-out [and for transmission to
chlorinator].
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2.11.2. 1 I n- Stream Fl oat

The in-stream fl oat shall have a range of from5 to 150 percent of the

average flow through the plant. The neasuring systemshall include a
float, float rod or stainless steel bead cable, transfer assenbly, and cam
nmechani sm designed to transnit the nmeasurenment through mechanical |inkage

or through signal transm ssion of the inpulse duration type of the

nul | - bal ance i nduct ance-bridge type so as to result in uniformy graduated
units of flow The float shall be of plastic or stainless steel and the
float armshall be of stainless steel. The float shall be provided with
stops to prevent overrangi ng and danpi ng, and shall be equipped with a zero
adjustnent. Al materials of construction shall be of standard
corrosion-resisting materials. Accuracy shall be plus or minus 2 percent
of actual rate over a 5 to one range.

2.11.2. 2 Fl oat and Cabl e

The float and cable shall have a range of from5 percent to 150 percent of
the average flow through the plant. The crest |evel shall be nmeasured in a

stilling well. The measuring systemshall include a float, cable, drum
transfer gear assenbly and cam nmechani sm designed to transnit the
neasur enent through nechanical |inkage or through signal transm ssion of

the inpul se duration type of the null-bal ance inductance-bridge type so as
toresult inuniformy graduated units of flow. The float shall be of

pol yester, polystyrene, stainless steel or copper, and be of suitable

wei ght and shape for the intended purpose. The cable shall be

pl astic-coated nulti-strand stainless steel, stainless steel beads or
nulti-strand nonel. The drumshall be grooved to prevent overl appi ng of
the cable. The float and cable shall be provided with stops to prevent
overranging and a zero adjustrment. All materials of construction shall be
corrosion-resisting materials. Protection tubes for the cables shall be
provi ded. Accuracy shall be plus or mnus 2 percent of actual rate over a
5 to one range.

2.11.2.3 [Transmitting] Recorder
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NOTE: On the project draw ngs, show

1. Type of plant: (Extended aeration, Step
Aeration, or Conplete MXing).

2. Design flow
3. 5-day BOD | oadi ng.
4. Suspended solids | oadi ng.

5. Wether a comminutor is needed for plants 1.09
L/s 25,000 GPD or less in size.

6. Wiet her nmechani cal aerator shoul d be all owed.
7. \Wether plant should be concrete only, stee
only, or either concrete or steel at Contractor's

option.

8. Wiether piling is required for foundations.
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9. \Whet her hypochl ori nator or whether chlorinator
shoul d be used for plants in 4.38 to 6.57 L/s
100, 000 to 150,000 GPD range.

10. Wether raw sewage recircul ati on box
(recirculation to punping station) is needed.

11. \Whether plant is to be of aboveground or
bel owgr ound constructi on.

12. Seismic loading (if necessary).
13. Electric power characteristics for notors.

14. \Wether automatic operation of air lift punps
shoul d be required.

15. Wnd load and ice load for rotating sludge
col l ector.

16. Organic loading (5-day BOD) if other than that
given in the text.

17. Total suspended solids if other than given in
the text.

18. Size of hypochlorite mxing tank if |arger
capacity than 113.4 L 30 gallons is needed.

19. Size of hypochlorite solution tank if |arger
capacity than 208 L 55 gallons is needed.

20. Wiether, for extended aeration type plant,
eventual conversion to step aeration type is
anti ci pat ed.

Hypochl ori nat or should be specified for all plants
4.38 L/s 100,000 GPD capacity and bel ow.

Chl orinator should be specified for all plants 6.57
L/s 150,000 GPD capacity and above. Between 4. 38
L/s and 6.57 L/s 100,000 GPD and 150,000 GPD
capacity either is suitable. Selection should be
made on basis of existing station or base practi ces,
| ocal availability, and conparative costs.

Rk Rk Rk R R IR R R Sk O O e S O R AR Rk R Rk O kO I R IR R I b I Rk I o

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

NOTE: Del ete paragraph when recorder-totalizer

i ndicator is needed. A recorder-totalizer-indicator
shoul d be specified instead of a recorder when it is
necessary to keep records of total flow.
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NOTE: Delete "Transnmitting" in headi ng when
hypochl ori nator is specified.
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NOTE: For recorder charts, use nonthly charts for
ext ended aeration type plants 0.88 L/s 20,000 GPD
and bel ow and for plants in renpte |ocations. Use
weekly charts for extended aeration type and step
aeration type above 0.88 L/s 20,000 GPD capacity

t hrough 6.60 L/s 150,000 GPD capacity. Use daily
charts for extended aeration type and step aeration
type above 6.60 L/s 150,000 GPD capacity, and for
all conplete mxing type plants
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NOTE: Insert electrical power characteristics.
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NOTE: Delete requirenents for signal transm ssion
to the chlorinator when hypochlorinator is specified.
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NOTE: Insert electrical power characteristics.
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The [transmitting] recorder shall read in liters per second thousands of
gallons per day in uniformy graduated units and shall have a range of from
5 to 150 percent of the average flow through the plant. The chart shall be
visible through a shatterproof clear window Internal novenents within the
instrument shall in no way interfere with taking of the differentia
neasurenent. The nechani smshall not be affected by the intended end use
environment. The chart shall be 250 or 300 nmm 10 or 12 inches in dianeter

and shall rotate once [daily] [weekly] [rmonthly]. The chart shall be
driven by a synchronous notor suitable for operation on [__ ] volt,
[ ] phase, [ ] Hertz service. [The signal transmission to the

chlorinator shall be inpulse duration type or nillianpere direct current
anal og signal type. All transnission shall be actuated by the output
notion of the nmeter. Power shall be [ ] volt, [ ] Hertz service.]
The case shall be alum num fiberglass, or painted steel and part of with
the meter. The unit shall be weat herproof, equipped with a seal ed door for
access to the nechanism and designed to prevent the accunul ati on of

noi sture or fog inside the case. A suitable nmounting stand shall be

provi ded.

2.11.2. 4 [Transmitting] Recorder-Totalizer-Indicator

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: On the project draw ngs, show

1. Type of plant: (Extended aeration, Step
Aeration, or Conplete M xing).

2. Design flow
3. 5-day BOD | oadi ng.
4. Suspended solids | oadi ng.

5. Wether a comminutor is needed for plants 1.09
L/s 25,000 GPD or less in size.
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6. \Wet her nechani cal aerator should be all owned.

7. \Wether plant should be concrete only, stee
only, or either concrete or steel at Contractor's
option.

8. Whether piling is required for foundations.

9. Wet her hypochl ori nator or whether chlorinator
shoul d be used for plants in 4.38 to 6.57 L/s
100, 000 to 150,000 GPD range.

10. Whether raw sewage recircul ati on box
(recirculation to punping station) is needed.

11. Wether plant is to be of aboveground or
bel owgr ound constructi on.

12. Seismic loading (if necessary).
13. Electric power characteristics for notors.

14. Whether automatic operation of air lift punps
shoul d be required.

15. Wnd load and ice load for rotating sludge
col | ector.

16. Organic loading (5-day BOD) if other than that
given in the text.

17. Total suspended solids if other than given in
the text.

18. Size of hypochlorite mxing tank if |arger
capacity than 113.4 L 30 gallons is needed.

19. Size of hypochlorite solution tank if |arger
capacity than 208 L 55 gallons is needed.

20. Wiether, for extended aeration type plant,
eventual conversion to step aeration type is
anti ci pat ed.

Hypochl ori nator should be specified for all plants
4.38 L/s 100,000 GPD capacity and bel ow.

Chl orinator should be specified for all plants 6.57
L/s 150,000 GPD capacity and above. Between 4. 38
L/s and 6.57 L/s 100,000 GPD and 150,000 GPD
capacity either is suitable. Selection should be
made on basis of existing station or base practices,
| ocal availability, and conparative costs.

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

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: Delete "Transmitting"” in headi ng when
hypochl ori nator is specified.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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Rk bk kR IR R R Ik O O S S R AR Rk R R Rk O o O R Rk O R R R b I Rk o

NOTE: For recorder charts, use nonthly charts for
ext ended aeration type plants 0.88 L/s 20,000 GPD
and below and for plants in renpote |ocations. Use
weekly charts for extended aeration type and step
aeration type above 0.88 L/s 20,000 GPD capacity
through 6.60 L/s 150,000 GPD capacity. Use daily
charts for extended aeration type and step aeration
type above 6.60 L/s 150,000 GPD capacity, and for
all conplete nixing type plants.

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

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

NOTE: Insert electrical power characteristics.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

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

NOTE: Delete requirenents for signal transm ssion
to the chlorinator when hypochlorinator is specified.

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

The [transmitting] recorder-totalizer-indicator shall conbine the functions
of recording, totalizing indicating within one case; shall read in liters
per second thousands of gallons per day in uniformy graduated units; and
shal |l have a range of from5 to 150 percent of the average flow through the
plant. The chart, totalizer read-out, and indicator scale shall be visibl
through a shatterproof clear window(s). Internal novenents within the
instrument shall in no way interfere with taking of the differentia
neasurenent. The nechani smshall not be affected by the intended end use
environment. The chart shall be 250 or 300 nmm 10 or 12 inches in dianeter

and shal

e

rotate once [daily] [weekly] [nonthly]. The chart drive shall be
driven by a synchronous notor suitable for operation on [__ ] volt,
[ ] phase, [ ] Hertz service. Totalizer shall read the total flow

in thousand liter thousand gallon units using only a whol e power of 10
multiplier. [The signal transmission to the chlorinator shall be inpul se
duration type or millianmpere direct current anal og signal type. Al

transm ssion shall be actuated by the output notion nmeter. Power shall be
[ ] volt, [__ ] Hertz service.] The case shall be al um num
fiberglass, or painted steel and part of the neter. The unit shall be
weat her proof equi pped with a seal ed door for access to the nechanism and
designed to prevent the accumul ati on of noisture or fog inside the case.
suitabl e mounting stand shall be provided.

2.11.2.5

Charts for Recorder

One year's supply of charts and ink shall be furnished for recorder

2.12 ELECTRI CAL CONTROL SYSTEM COVPONENTS

2.12.1 CGener a

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

NOTE: Specify outdoor type encl osure except when
enclosure will be located in a building.

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Insert electrical power characteristics. On
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t he project draw ngs, show

1. Type of plant: (Extended aeration, Step
Aeration, or Conplete MXing).

2. Design flow
3. 5-day BOD | oadi ng.
4. Suspended solids | oading.

5. Wiether a comminutor is needed for plants 1.09
L/s 25,000 GPD or less in size.

6. \Whet her nechani cal aerator should be all owed.
7. \Wether plant should be concrete only, stee
only, or either concrete or steel at Contractor's
option.

8. \Whether piling is required for foundations.

9. Whet her hypochl ori nator or whether chlorinator
shoul d be used for plants in 4.38 to 6.57 L/s

100, 000 to 150, 000 GPD range.

10. Whether raw sewage recircul ati on box
(recirculation to punping station) is needed.

11. Whiether plant is to be of aboveground or
bel owgr ound constructi on.

12. Seismic loading (if necessary).
13. Electric power characteristics for notors.

14. \Whether automatic operation of air lift punps
shoul d be required.

15. Wnd load and ice load for rotating sludge
col I ector.

16. Oganic loading (5-day BOD) if other than that
given in the text.

17. Total suspended solids if other than given in
the text.

18. Size of hypochlorite mixing tank if |arger
capacity than 113.4 L 30 gallons is needed.

19. Size of hypochlorite solution tank if |arger
capacity than 208 L 55 gallons is needed.

20. Wiether, for extended aeration type plant,
eventual conversion to step aeration type is
ant i ci pat ed.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS
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The system shall include enclosure; main and branch circuit breakers;
starters, contactors, and reset buttons; selector sw tches, push buttons,
and pilot lights; circuit control itenms for electrical control of the
various plant conponents; and all necessary wiring and tubing. Electrica
control systemshall be in accordance with NEVA | CS 1. Design, fabrication
and installation of all electrical conponents shall be in accordance with
requi renents of NFPA 70. Electrical controls shall be mounted in [outdoor
weat her proof encl osure, NEMA 3R] [indoor enclosure, NEMA 1 OR NEMA 12].

Encl osure shall be divided into conpartnents. Conpartment for time clock
and tinmers shall be separate and isolated fromthat housing other

el ectrical components, except that lighting circuit breaker may be included
therein. Electrical controls shall be wired so that the various itens of

pl ant equi pnent can be operated either nmanually and/or automatically to
achi eve the sequence of operation specified hereinafter. Al electrica
control system conponents shall be conpletely wired and nounted in the

encl osure at the nanufacturer's plant and tested prior to shipnment fromthe
factory. The electric service available is | ] volt, [
[ ] Hertz, [__ ] wire. Al push buttons, selector swtches, and
indicating lights shall be installed on the outside of the door(s),
properly identified with | am nated phenolic nane plates. Al conponents on
out side of enclosure and on internal panels shall be identified by engraved
| am nat ed phenolic | egend plates.

.12.2 Sequence of Operation

The el ectrical control systemand its conponents shall be designed and
interconnected as to performthe followi ng automatic functions:

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

NOTE: Delete reference to conmi nutor when not
required for plant. For plants of 1.09 L/s 25,000
GPD capacity and bel ow, the conm nutor and bar
screen unit may be onmitted, and in lieu thereof, a
screeni ng basket provided in the aeration tank. For
installations in which all sewage has passed through
a conm nutor and bar screen upstream of the plant, a
commi nutor and bar screen unit need not be provided

as a part of the plant equipnent.
EE IR I Sk S S O S S S I R R R Rk I I S kS Ik I kR Ik S S I S R Sk I O

a. The 7-day programtinmer shall automatically start and stop the bl owers
[comminutor,] and froth control system punp. A percentage tinmer shal
automatically start and stop bl ower notors.

b. |If operating |lead bl ower should stop, standby blower, acting in
response to setting of failure transfer tinmer, shall autonmatically
start and stay in operation until such tinme as |lead blower returns to
service. Range of failure transfer timer shall be such as to prevent
the transfer to the standby system from such causes as nmonentary
interruptions of power, |oss of power and simlar malfunctions. A
sel ector switch shall be provided to allow manual change in the
| ead- st andby system Pressure switches in the nbtor control circuit
shal | be arranged to cause the systemfailure transfer circuit to
operate when there is a lack of or |loss of pressure due to belt
sl i ppage or breakage, or air loss, until such tinme as the fault is
corrected. Horn and warning light alarmcircuits shall be energized to
i ndicate that the standby system has replaced the selected | ead bl ower
in operation.
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EE R R Ik R I R R R I I O I R R I R O I R R I R R I I O R O

NOTE: Delete first sentence or second sentence in
item (c) depending on whether chlorinator or
hypochl orinator is specified. Hypochlorinator
shoul d be specified for all plants 4.38 L/s 100, 000
GPD capacity and below. Chlorinator should be
specified for all plants 6.57 L/s 150,000 GPD
capacity and above. Between 4.38 L/s and 6.57 L/s
100, 000 GPD and 150, 000 GPD capacity either is
suitable. Selection should be nade on basis of

exi sting station or base practices, |oca
availability, and conparative costs.

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

c. [Chlorinator shall be controlled by the flow neter and shall start,
stop, and proportionally regulate the dosage in response to signals
there fron]. [Hypochlorinator shall start and stop in response to
signals fromliquid | evel sensing probes.]

d. Thernostat shall automatically place into operation equi pnent
automatically taken out of service by the 7-day timer when the outside
air tenperature drops below O degrees C 32 degrees F or any ot her
predet erm ned tenperature setting

e. A percentage timer shall automatically control sludge transfer punp,
scumtransfer punp, and supernatant return punp.

f. Froth control system punp shall be suitably interlocked with blowers so
as to automatically start and stop in parallel with the bl owers.

2.12.3 El ectrical Control System Encl osure

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: Specify outdoor type encl osure except when
enclosure will be located in a building.

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

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

NOTE: Use first optional wording in | ast sentence
for outdoor enclosure and second optional working
for indoor enclosure.

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

Encl osure shall be [a free-standing, floor-nmounted type indoor unit] [an
outdoor unit with support |egs] and shall be constructed of sheet steel.
Screened ventilating openings shall be installed in the enclosure.

Encl osure shall have rubber-gasketed doors provided with continuous piano
hi nge and cylinder |ocking type door |atches. Each door shall be equi pped
with positive |ocking device. A copy of the external w ring connections
and a circuit breaker index print shall be secured to the inside of door.
Control panel shall be nounted on |l egs formed fromsteel or angle iron
wel ded to the bottom of the enclosure. The |egs shall have bottom pl ates
drilled with holes for securing the panel to [tank platformor concrete
pad] [concrete floor].

2.12. 4 Circuit Breakers

Al circuit breakers shall be thermal nmmgnetic type.

SECTION 44 42 13.00 20 Page 70



2.12. 4.1 Main Circuit Breaker

Main circuit breaker shall have a maxi mum capacity of 150 percent of the
electrical load. The main circuit breaker shall be an external handle
nmechani sm nount ed outside the enclosure to pernmit operation of this breaker
fromoutside the enclosure. Min circuit breaker shall be provided with
positive |l ocking device to permit |ocking the operating handl e.

2.12.4.2 Branch Circuit Breakers

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

NOTE: Delete reference to conmi nutor when not
required for plant. For plants of 1.09 L/s 25,000
GPD capacity and bel ow, the conm nutor and bar
screen unit may be omitted, and in lieu thereof, a
screeni ng basket provided in the aeration tank. For
installations in which all sewage has passed through
a conm nutor and bar screen upstream of the plant, a
comm nutor and bar screen unit need not be provided

as a part of the plant equipnent.
EE IR R I Sk S S I S S S I R R R Rk I S Sk S I Sk I R R Ik I S I R Sk I O R I

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

NOTE: Delete reference to mechani cal aerator when
step aeration type or conplete mxing type is
specified, or when not allowed for extended aeration
type. Mechanical aerator may not be suitable for
use in areas having prolonged periods of
sub-freezing tenperatures when spray nmay form
accunul ation of ice. Consideration should be given
to tenperature and detention tinme of the liquid and
freeboard in the tank in determ ning tenperatures
that may be tolerated. Mechanical aerator is not
suitabl e for extended aeration type where eventua
conversion to step aeration is contenpl ated.

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

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

NOTE: Delete reference to sludge collector drive
notor for extended aeration type below 6.60 L/s

150, 000 GPD capacity. For plants below 0.66 L/s

15, 000 GPDC capacity, hopper bottom only should be
specified for settling tanks. For plants above 4. 38
L/s 100, 000 GPD capacity, nechanical sludge
collectors only should be used in settling tanks.

For plants between 0.66 L/s and 4.38 L/s 15,000 and
100, 000 GPD capacity, either hopper bottom or
mechani cal sl udge coll ector should be allowed as a
Contractor's option. However, of the various types
of mechani cal sludge collectors, rotating sludge
coll ectors appear to be available for plants of 1.31
L/s 30,000 GPD and above; chain-and-flight, 1.75 L/s
40, 000 GPD and above; traveling reciprocating type,
0.66 L/s 15,000 GPD and above.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

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

NOTE: Delete reference to hypochl ori nator when
chlorinator is specified. Hypochlorinator should be
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specified for all plants 4.38 L/s 100,000 GPD
capacity and below. Chlorinator should be specified
for all plants 6.57 L/s 150,000 GPC capacity and
above. Between 4.38 L/s and 6.57 L/s 100,000 GPD
and 150,000 GPD capacity either is suitable.

Sel ection should be nade on basis of existing
station or base practices, local availability, and

conmparative costs.
B R R R

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

NOTE: Delete "control circuit transforner” when not

needed to step down inconing service voltage.
EE SRR I Ik S b O S S S I O R R R Rk S I S kS I I R SR Ik I S I O R Sk I I O S

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Delete "chlorinator housing heater" or
"hypochl ori nat or housi ng heating device" in areas
where freezing tenperatures are not encountered,
dependi ng on whet her chl ori nator or hypochl ori nat or
is specified. Hypochlorinator should be specified
for all plants 4.38 L/s 100,000 GPC capacity and
bel ow. Chlorinator should be specified for al
plants 6.57 L/s 150,000 GPD capacity and above.
Between 4.38 L/s and 6.57 L/s 100,000 GPD and

150, 000 GPD capacity either is suitable. Selection
shoul d be made on basis of existing station or base
practices, local availability, and conparative costs.

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

Branch circuit breakers shall be E-frame bolt-on type nounted on interior
bus bar. Branch circuit breakers shall be provided for each bl ower,
[comminutor,] [nechanical aerator(s),] froth control system punp, [sludge
collector drive nmotor (when used),] [hypochlorinator,] control circuit,
[control circuit transformer,] flow neter, [chlorinator housing heater,]
[ hypochl ori nat or housi ng heating device,] chart drive nmotor, lighting
circuit(s), and receptacle. Panel shall include spaces for 4 additiona
circuit breakers.

2.12.5 Starters, Contactors, and Reset Buttons

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

NOTE: Delete reference to mechani cal aerator when
step aeration type or conplete mxing type is
specified, or when not allowed for extended aeration
type. Mechanical aerator may not be suitable for
use in areas having prolonged periods of
sub-freezing tenperatures when spray nmay form
accumul ation of ice. Consideration should be given
to tenperature and detention time of the liquid and
freeboard in the tank in determ ning tenperatures
that may be tolerated. Mechanical aerator is not
suitabl e for extended aeration type where eventua
conversion to step aeration is contenpl at ed.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

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

NOTE: Delete reference to commi nutor when not
required for plant. For plants of 1.09 L/s 25,000
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GPD capacity and bel ow, the conmm nutor and bar
screen unit may be onmitted, and in lieu thereof, a
screeni ng basket provided in the aeration tank. For
installations in which all sewage has passed through
a conm nutor and bar screen upstream of the plant, a
comm nutor and bar screen unit need not be provided

as a part of the plant equipnent.
EE R I Sk S S I S S S I O R R R Rk I S Sk S I I kI S R R Ik S I I S R Sk I I R I

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Delete reference to sludge collector drive
notor for extended aeration type below 6.60 L/s

150, 000 GPD capacity. For plants below 0.66 L/s

15, 000 GPD capacity, hopper bottom only should be
specified for settling tanks. For plants above 4. 38
L/s 100,000 GPD capacity, nechanical sludge
collectors only should be used in settling tanks.

For plants between 0.66 and 4.38 L/s 15,000 and

100, 000 GPC capacity, either hopper bottom or
nmechani cal sl udge collector should be allowed as a
Contractor's option. However, of the various types
of mechani cal sludge collectors, rotating sludge
coll ectors appear to be available for plants of 1.31
L/s 30,000 GPD and above; chain-and-flight, 1.75 L/s
40, 000 GPD and above; traveling reciprocating type,
0.66 L/s 15,000 GPD and above.

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

Magnetic starters shall be provided for each bl ower notor, [(each)
nechani cal aerator notor,] [comm nutor notor,] and froth control system
punp motor, [sludge collector drive notor (when used)]. Magnetic starters
shal I have anbi ent conpensated, bi-netallic overload heaters in each phase
line. Reset buttons for magnetic starters shall be nounted on encl osure
doors. Contactors shall be provided for [chlorinator housing heater]

[ hypochl ori nat or housi ng heating device].

2.12.6 Sel ector Switches, Pushbuttons, and Pilot Lights

Sel ector switches, pushbuttons, and pilot |ights shall be nounted on the
outside of the enclosure. One Hand-Of-Automatic (H O A) selector switch
shal | be provided for each notor starter. One selector switch shall be
provi ded for changing |lead blower in the | ead-standby system Sel ector
swi tches shall be heavy-duty oil-tight type. Push buttons shall be

provi ded for manual (Hand) operation of nmotors. Pilot lights shall be
provi ded for each H O A selector switch: red to indicated notor is running
and anber to indicate automatic operation. Connections to the selector
switch shall be such that only the normal automatic regulating contro
devices will be by-passed when the switch is in the "Hand" position. Al
safety control devices such as notor overload protection devices shall be
connected in the notor control circuit in both the "Hand" and "Automatic"
posi tions.

2.12.7 Circuit Controls

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: Delete | ast sentence when not necessary.
EE IR I Sk S S O S S S I R R R Rk I I S kS Ik I kR Ik S S I S R Sk I O

Circuit controls shall include the following: Programtiner, 30-mnute
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percentage timer, thernostat, control circuit transforner, and all
necessary relays and pressure switches to carry out the sequence of
operation as specified hereinbefore. Programtiner shall be 7-day type,
electric notor driven, with each hour of the day shown. Tine intervals
shal | be adjustable with a m ninmum swi tching interval of 4 hours.
Percentage tiner shall be 30-m nute type. Thernostat shall have a range of
zero to 38 degrees C and a differential of 1 degree C 100 degrees F and a
differential of 7 degrees F; thernmpstat shall be provided with not |ess than

1.82 m 6 feet of capillary tubing. Control circuit voltage shall be 120
volts, single phase, 60 hertz. [A transfornmer shall be provided to step
down inconing service voltage to 120 volts.]

2.12.8 Al arm

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

NOTE: Delete requirenents for alarmcircuit
auxiliary contacts where transnission of alarmto
renote 24-hour nmanned station is inpractical or not
desired. Transnmission is preferred where necessary
to expedite investigation of alarmcondition. Insert
identity of renote |location. Provision should be
made in the appropriate section of the project
specification to extend alarmcircuit wiring from
auxiliary contacts to the renote | ocation

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

Horn type or 150 mm 6 inch bell alarm battery and necessary circuits shal
be provided to sound alarm (a) when standby bl ower(s) has repl aced | ead
bl ower; (b) when power to plant has been interrupted. [Alarmcircuit
shal | include auxiliary contacts for transm ssion of signal indicative of
either alarmcondition to |

2.12.9 El ectrical Wring

Al control circuits shall be wired with 1.8 nmr No. 14 gage stranded, 1 mr
2/ 64 inch insulation machine-tool wire with ring tongue conpression type

[ ugs and nunber tags on both ends of all wires. Circuit breakers and power
circuits shall be wired with necessary gage wire, mninmmsize 2.5 mr No.
12 gage, with wire lugs and nunber tags. All wires shall be secured in a
neat workmanli ke manner with plastic tie-raps and/or wiring duct. All

Wi res going to conponents nounted on the encl osure door shall be secured in
a cable-1ike bundle and strapped to the door and the enclosure with
sufficient slack to all ow easy operation of the door. Al circuits
requiring field connection shall be term nated on panel term nals.

2.13 APPURTENANCES AND ACCESSORI ES

2.13.1 Wal kways, Platforns, and Bridges

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

NOTE: Delete references and requirenents for raised
platformfloor plate or for grating as necessary.
Grating is reconmended where snow or ice

accunul ation nmay be anti ci pated; otherw se, use

floor plate.
ER R IR I I 2 R R R R R I I I R R R R I I R R R R S S I R R R S S I R R R R I I R R S I R R R R R I I I

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Delete references and requirenents for raised
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platformfloor plate or for grating as necessary.
Grating i s recommended where snow or ice
accunul ati on may be anti ci pat ed; otherw se, use
floor plate.

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

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

NOTE: Delete references and requirenents for raised
platformfloor plate or for grating as necessary.
Grating i s reconmended where snow or ice

accunul ation nmay be anti ci pated; otherw se, use
floor plate.

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

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

NOTE: Delete |ast sentence when steel plant only is
speci fied. Hypochlorinator should be specified for
all plants 4.38 L/s 100,000 GPD capacity and bel ow.
Chlorinator should be specified for all plants 6.57
L/s 150,000 GPD capacity and above. Between 4. 38
and 6.57 L/s 100,000 and 150,000 GPD capacity either
is suitable. Selection should be made on basis of
exi sting station or base practices, |oca
availability, and conparative costs.

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

wal kway(s) and platform(s) shall be provided for access to all plant
conponents where regul ar inspection and mai ntenance i s necessary. Bridge(s)
shal | be provided to support wal kway(s) where necessary. Bridge support
beans shall be of sufficient size to limt deflection to 1/360 of the

span. W&l kway(s) and platform(s) shall be skidproof [raised-pattern fl oor
plate] [grating]. Walkway(s) and platforn(s) shall have a double railing
not less than 1.07 m 3 feet 6 inches in height on both sides of the wal kway
and around the outside of the operating platform railing shall be
structural steel section or of standard 38 mr 1 1/2 inch pipe conformng to
ASTM A 53/ A 53Nh. Wl kway shall be not |ess than 750 mr 30 i nches wi de

[ Rai sed-pattern floor plate] [grating] shall be of a design and materia

thi ckness necessary to keep deflection to less than 6 mrm 1/4 inch with a
uniformload of 3.6 kPa 75 pounds per square foot. [Floor plate shall be
zinc-coated steel.] [Gatings shall be zinc-coated steel with zinc coating
conform ng to ASTM A 123/ A 123N, al um num conformng to ASTM B 221N

ASTM B 221, or fiberglass.] The maxi mum wei ght of each panel shall not
exceed 25 kg 55 pounds. Suitable non-netallic insulating spacers shall be
provi ded where necessary to prevent alum numand steel fromconming into
contact. Gatings shall be secured in place by saddle clips or as
recomrended by the manufacturer for easy renpval. [Supports in contact
with concrete shall be painted with al kaline-resistant coatings.]

[2.13.2 [ Access Stairway] [Access Ladder]

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

NOTE: Delete references and requirenents for access
| adder as Contractor's option unless it can be
justified on an econonic and technical basis.

Al t hough nore expensive, a stairway is preferable in
that it provides safer and easier access to

pl atforns and wal kways

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

SECTION 44 42 13.00 20 Page 75
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NOTE: Delete references and requirenments for access
| adder as Contractor's option unless it can be
justified on an econonic and technical basis.

Al t hough nore expensive, a stairway is preferable in
that it provides safer and easier access to

pl atforns and wal kways.

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Delete "raised platformfloor plate" or
"grating" as necessary. Delete references and
requi renents for raised platformfloor plate or for
grating as necessary. Gating is reconmended where
snow or ice accumrul ati on nay be anti ci pated;

ot herwi se, use floor plate.

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

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: Delete references and requirenments for access
| adder as Contractor's option unless it can be
justified on an econonic and technical basis.

Al t hough nore expensive, a stairway is preferable in
that it provides safer and easier access to

pl atforns and wal kways.

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

When top of plant is nore than 600 mr 24 inches above surroundi ng ground

| evel , an access stairway [or |adder] shall be provided. Stairway shall be
fabricated of structural steel nenbers. Steps shall be [raised-pattern
floor plate] [grating]. [Access |adders shall be of steel or alum num and
shall be 450 mm 18 inches wide mininum wth step bars spaced 300 mr 12

i nches on center. Ladders shall be anchored at bottom and top and
intermedi ate points with brackets 1.8 m 6 feet apart. Brackets shall be of
sanme size as side bars and of such length as to hold | adder 150 mr 6 inch
away fromwalls. Curved returns shall be provided at top of | adder

Al umi num si de bars and step bars shall conformto ASTM B 221NV ASTM B 221.]

12.13.3 Handrail s

Handrails shall be provided on stairways, platforns, bridges, and other

poi nts of personnel access for operation and inspection. A handrail shal
be provided around the perineter of the tank if the top of the exposed side
wall is less than 1.07 m 3 feet 6 inches above grade. Handrails shall be
constructed of structural steel section or of standard 38 mr 1 1/2 inch
pi pe conformng to ASTM A 53/ A 53N

2.13. 4 Raw Sewage Recircul ati on Box

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

NOTE: Delete this paragraph when raw sewage
recircul ation box is considered unnecessary. When
sewage is punped to the treatnent plant, the use of
a raw sewage recirculati on box (which recirculates a
portion of incom ng sewage back to the punping
station) should be considered to provide uniform
flow and avoi d surges through the plant. Decision
shoul d be based on undesirability of surge effects
on the plant vs. econonics of the recircul ation
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system

Rk bk kR IR R R Ik O O S S R AR Rk R R Rk O o O R Rk O R R R b I Rk o

Raw sewage recircul ation box shall be fabricated of 6 mr 1/4 inch stee

pl ate and shall have suitable sized connections for incomng raw sewage
line, plant influent Iine, and recirculation line. Box shall have a fixed
weir and an adjustable weir or other suitable means of flow regulation so
that a portion of the incom ng raw sewage may be recircul ated. A renovable
or hinged cover shall be provided. Joints inside walls, bottom and
partitions shall be welded continuously inside and out. After welding,
wel d spatter and extreme roughness shall be renoved. Inlet shall be not

| ess than 200 nm 8 inch size.

2.13.5 Pl ant I nfluent Flow D vision Box

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Delete this paragraph for extended aeration
type 0.66 L/s 15,000 GPC and bel ow and for all step
aeration type and conplete nixing type plants and
ext ended aeration type when conplete mxing type

pl ants and extended aeration type when eventua
conversion to step aeration type is contenpl ated.

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

When two or nore aeration tanks are provided, a plant influent flow

di vi sion box shall be provided. The box shall be fabricated of 6 mr 1/4
inch steel plate and shall have suitably sized connections for incom ng raw
sewage line and influent Iines to each aeration tank. The box for dividing
fl ow between two tanks shall have a hinged divider plate that will permt
adj ustnent of fromzero to 100 percent to either outlet. Divider plate
shal | have | ocking nut and handle. The box shall have a hinged cover with
provi sions for padlocking. Al inside walls, bottom and partitions shal
be wel ded continuously inside and out. After welding, all weld spatter and
extrene roughness shall be renoved. Flow division boxes for nore than two
tanks shall be as specified herein, except that nmethod of flow division
shal | be as recommended by the manufacturer of the plant.

.13.6 Aeration Tank Influent Distribution Channe

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Delete this paragraph for extended aeration
type except when eventual conversion to step
aeration type is contenplated.

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Use first optional wording in fifth sentence
for step aeration type and second optional wording
for conplete mssing type

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

The aeration tank influent distribution channel shall be continuously

wel ded to the side of the tank wall. The bottom of the channel shall be at
the sane elevation as the liquid surface of the aeration tank. The inlet
to the channel shall be at one point and not |ess than 200 nmr 8 inches in
diameter. The channel shall be fabricated of steel plate of not |ess than
6 nmr 1/4 inch thickness. The channel shall be fabricated of steel plate of
not less than 6 mr 1/4 inch thickness. The channel shall have [adjustable
weirs or stop gates, not less than three in nunber, spaced the full length
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of the channel] [nultiple discharge openings] for uniformdistribution to
the aeration tank. The weir or stop gates shall be of stainless steel or
alumi num The gates shall have 40 duroneter chl oroprene gaskets on the
bottom wth wedges or other neans to insure a close fit. Qiides for the
gates shall be of the sane nmaterial as the gates. The channel shall be of
such size as to accommpdate the peak flow to the plant.

.13.7 Sl udge Divi si on Box

Sl udge divi sion box shall be provided to divide return sludge and waste

sl udge when this nethod of sludge transfer is used, as specified in

par agraph entitled "Sludge Transfer System" The box shall be fabricated of
6 mr 1/4 inch steel plate and shall have a suitably sized connection for
incom ng sludge and outlets for return sludge and waste sludge. The box

shal | have a hinged plate or adjustable gate that will permt adjustment of

flow fromzero to 100 percent to either outlet. Plate or gate shall have

| ocking nut and handle. A weir shall be provided on each outlet. Box

shal | be adequately covered and/or baffled to prevent splashing of the

sludge. Al joints between walls, bottom and partitions shall be wel ded

continuously inside and out. After welding, all weld spatter and extrene
roughness shall be renoved.

.13.8 Settling Tank Effluent Weir and Scum Baffle

Weir and scum baffles shall be stainless steel, ASTM A 176 or ASTM A 167
steel, ASTM A 36/ A 36l, or alum numr ASTM B 209NV ASTM B 209 or ASTM B 221N
ASTM B 221, alloy 6061, tenper T6. Wirs shall be U or V-notched 1.57 rad
90 degreestriangul ar-type and of a size and section for structural
stability to handle peak flows through the plant. The upstream face of
the weir plate shall be flat and snoboth. Weir plates and baffle supports
shal | have slotted or oversized holes and plate washers to permt

hori zontal and vertical adjustrment of the weir and baffle. Wir plates
shal | be nopunted agai nst a double bead of two-conponent

pol ysul fi de-rubber-base seal ant of sufficient thickness to fill any voids
bet ween the concrete tank and the weir plate.

2.13.9 M xer for Return Sl udge M xing

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

NOTE: Delete this paragraph and subparagraphs
thereto except for conplete nixing type

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

2.13.9.1 CGener a

M xer shall be vertical type and shall include drive assenbly, inpeller
shaft and inpellar, and support. The m xer shall be designed to
continuously mx raw sewage with return sludge continuously so that the
m xture will be honbgeneous. The nixer shall be designed for the average
design flow through the plant.

2.13.9.2 Drive Assenbly

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

NOTE: Insert electrical power characteristics.
ER R IR I I 2 R R R R R I I I R R R R I I R R R R S S I R R R S S I R R R R I I R R S I R R R R R I I I

M xer driver assenbly shall include an electric notor connected to a gear
reducti on unit whose output shaft is directly connected to the m xer
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i mpel l er shaft. Mtor shall be constant speed, totally encl osed,
fan-cool ed horizontal type, suitable for outdoor service, and conformng to
NEMA M5 1. The motor shall be of adequate wattage horsepower to drive the
equi pnent continuously at the maxi mum | oad encountered under any operating
condition w thout overloading or exceeding the naneplate rating of the
notor. Mdtor shall be suitable for operation on [__ ] volt, [ ]
phase, [ ] Hertz service. WMdtor shall be protected agai nst overl oad,

| ow vol tage, and unbal anced voltage. Power transm ssion fromnotor to

i mpel l er shaft shall be by means of a vertical or a right angle gear
reduction unit. Reduction ratio shall be such as to produce the proper
operating speed for the mxer. Gear reduction unit shall be designed to

wi t hstand any | oadi ngs produced by thrust, out-of-balance, and vibration
resulting fromoperating conditions and shall operate fromzero rpmto a
speed conpatible with the inpeller speed. Al conmponents shall be designed
to withstand continuously the full | oad notor wattage horsepower. Gearing
may be spur, helical, spiral, bevel, wormor a conbination thereof. Al
gears shall be wought or alloy steel except that worm gears shall be
bronze. The gear teeth may be through-hardened, contour-induction-hardened,

nitrided, or carburized. Flanme-hardened gears will not be acceptable. The
housi ng shall be of high quality, close-grained cast iron or fabricated
steel. A lubrication systemshall be provided for the gears. Bearings may

be lubricated with oil or grease. Base plate or nounting |lugs shall be of
steel or integrally cast with the gear reduction unit and shall be
furni shed with |l eveling anchor bolts with | ock nuts.

.13.9.3 I mpel l er and I npeller Shaft Coupling

The gear reduction unit output shaft shall be connected to the flash m xer
i mpel l er shaft by means of a rigid carbon steel coupling of the bolted
flange type. The coupling shall be |ocated above the nmaxi mum liquid
operating level of the basin. Al nuts, bolts and washers shall be made
from Type 316 stainless steel. The inpeller shaft shall be of sufficient
dianmeter to withstand the | oading inposed by the inpeller, using a safety
factor of 1.5. The shaft shall be of solid steel construction, AISI Type
304 stainless steel. A key seat shall be provided to fit the key specified
for attachment of inpeller; key seat shall conformto ASME B17.1 or

ASME B17.2 as appropriate. Inpeller shall be fabricated from
corrosion-resisting material. The inpeller shall be of a shape that will
effectively m x the raw sewage and sludge. Inpeller shall be keyed and
bolted to the inpeller shaft with Type 316 stainless steel bolts and shal
be readily adjustable on the shaft keyway and renovable fromthe shaft.

.13.10 Anchor and Connection Bolts

Nut s and washers shall be cadiumplated steel or stainless steel. Bolt
sizes and | ocations shall be as indicated on the manufacturer's certified
prints of the equi prment furnished unless otherw se specified or indicated.
The manufacturer shall furnish tenplates to accurately position bolts in
multiple bolt installations. Al umnumshall be attached with stainless
steel machine bolts conformng to AISI type 302 or ASTM A 320/ A 320N. Iron
or steel shall be attached with cadm um pl ated steel nachine bolts
conformng to ASTM A 307

.13.11 Pl ant Anchor age

Materi al s necessary for anchorage of the plant to the concrete support slab
shal | be as recomended by the manufacturer of the plant.
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2.14 UTI LI TI ES SERVI CE CONNECTI ONS

2.14.1 Wat er Service

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

NOTE: Hypochl orinator should be specified for al
plants 4.38 L/s 100,000 GPD capacity and bel ow.

Chl orinator should be specified for all plants 6.57
L/s 150,000 GPD capacity and above. Between 4. 38
and 6.57 L/s 100,000 and 150,000 GPD capacity either
is suitable. Selection should be made on basis of
exi sting station or base practices, |oca

avai lability, and conparative costs.

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Specify in the appropriate section of project
specification the nearest point of connection to the
pl ant, and al so type of connection avail abl e.

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Delete reference either to chlorinator or to
hypochl ori nat or.

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

NOTE: Delete reference to "Frost-proof" for plants
in areas where freezing tenperatures are not
encount er ed.

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

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: Delete reference either to chlorinator or to
hypochl ori nat or.

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

Water line shall be a 25 mm one inch copper water |ine extending froma
point not less than 1.52 n 5 feet fromthe treatment plant to the

[ hypochl orinator housing] [chlorinator]. A 25 mr one inch valve in a
[frost-proof] valve box shall be provided below grade. A 19 mm 3/4 inch
hose bi bb shall be provided in the [hypochlorinator] [chlorinator] housing.

2.14.2 El ectrical Service

An el ectric service line shall be provided froma point not |less than 1.52 m
5 feet fromthe treatnent plant to the electrical control system enclosure.

2.15 CATHODI C PROTECTI ON

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

NOTE: Delete the paragraph when concrete plant only
is specified. This specification is structured for
steel plant only, concrete plant only, or steel or
concrete plant at the Contractor's option. Anong
the factors to be considered are initial cost,

mai nt enance costs, |ife expectancy, and possible
need for relocation during period of useful life.
Steel plant is generally nore economcal in first
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2.

cost than concrete plant; however, maintenance costs
may be higher. Concrete plant woul d have a higher
life expectancy in highly corrosive soils. Small
steel plants are suitable for relocation. Concrete
plant is considered as plant having outer walls of
concrete regardl ess of material used for interior
walls or partitions. Steel plants are considered as
pl ants having outer walls of steel and bottom of
steel or concrete (except that all-steel would be
needed for relocatable plants).

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

Cat hodic protection shall be provided for the steel-fabricated sewage
treatment plant when installed bel ow grade. This protection shall consi st
of installing one 7.71 kg 17 pound nagnesi um anode package not |ess than
every 7.62 nm 25 feet along the outer steel shell of the plant. The anodes
shal | be securely connected with solderless electrical connectors to the
shell with not |ess than No. 8 copper wire, factory installed.

16 TREATMENT AND PAI NTI NG

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Delete reference to conmi nutor when not
required for plant. For plants of 1.09 L/s 25,000
GPD capacity and bel ow, the conmm nutor and bar
screen unit may be omitted, and in lieu thereof, a
screeni ng basket provided in the aeration tank. For
installations in which all sewage has passed through
a conm nutor and bar screen upstream of the plant, a
conmm nutor and bar screen unit need not be provided

as a part of the plant equipnent.
EE IR R I Sk S S I S I S R R R Rk I Sk kS I R R Ik S S I Sk I R Sk A O

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Delete requirenent for aeration tank
detention tine when conplete mxing type is

speci fi ed.
ER R IR I I 2 R R R R R I I I R R R R I I R R R R I I R R R R I I I R R R I I I R O I I I R R R R I I I I

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Delete reference either to chlorinator or to
hypochl ori nator. Hypochl ori nator should be
specified for all plants 4.38 L/s 100,000 GPD
capacity and below. Chlorinator should be specified
for all plants 6.57 L/s 150,000 GPC capacity and
above. Between 4.38 and 6.57 L/s 100, 000 and

150, 000 GPD capacity either is suitable. Selection
shoul d be nmade on basis of existing station or base

practices, local availability, and conparative costs.
ER R R I I R R R R R I I R R R R I I R R R R I I I R R S R I S I I R R R I I R R R I I R R R I I I I

Except as otherw se specified, equipnent shall be treated and painted in
accordance with the manufacturer's standard practice. All 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
m nimumdry filmthickness of 0.20 mr 8 mls per coat. The maxi mumtime
bet ween coats shall be 72 hours. The following itens shall be finished in
accordance with manufacturer's standard practice suitable for end use
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environment: bl owers, notors, gearnotors, notor-driven speed reducers,
shafts, [comm nutor] [chlorinator] [hypochlorinator ] and pushbutton
stations. Al um num shall have an AA-CC-22-A41 finish. Stainless steel,
stellite and nonferrous netals shall not be coated. Exposed surfaces of
concrete tanks shall be provided with two coats of rubber-based paint,

gl oss or sem -gloss, conformng to CID A-A-3120. Bl ower housing,
[chlorinator] [hypochlorinator] housing, and electrical control system
encl osure shall be cleaned and sanded. Any external marks or scratches
that remain after sanding shall be filled with an epoxy plastic resin and
then ground snooth | eaving a smooth |level surface. Al surfaces of

housi ngs and encl osures shall be coated with zinc-nol ybdate priner
conformng to FS TT-P-645, and finish coat conformng to M L-PRF- 24635 or
FS TT-E- 1593, color as directed. Al exterior surfaces of piping which
subject to total or internmittent submersion shall be given a vinyl paint
systemin accordance with SSPC PS 4.02. All exterior surfaces of piping
that is not subject to subnersion or which is buried shall be given a coa
tar coating systemin accordance with SSPC PS 10. 01.

2.17 ELECTRI CAL REQUI REMENTS

El ectrical conponents of mechanical equipnent and systens such as notors,
starters, chart drives, electrical disconnecting (isolating) neans, and
controls shall be provided under this section and shall be as specified
herein and as necessary for conpl ete and operable systens. Mtors shal
conformto NEVMA MG 1. Interconnecting wiring for factory-wired plant
components shall be provided as an integral part of the plant. Al

i nterconnecting power wiring and conduit for field erected plant conponents
and control wiring, rated over 100 volts, and conduit shall conformto the
requirenments of Division 26. Wring of signal circuit shall be provided as
recommended by the equi prent manufacturer. The work shall be in accordance
wi th NFPA 70.

2.18 SOURCE QUALI TY CONTROL

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

NOTE: When two or nore 22.0 L/s 0.5 M&E or four or
nmore 11 L/s 0.25 M3 sewage treatnent plants are
contracted for at one tine, select the alternative
to witness the factory tests.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

Al factory tests shall be conducted by the manufacturer of the package
sewage treatnent plant [in the presence of the [Contracting Oficer]
[Contractor Quality Control representative]].

2.18.1 Mechani cal Aer at or

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

NOTE: Del ete paragraph and subparagraph thereto
when step aeration type or conplete mxing type is
speci fied, or when nmechanical aerator is not allowed
for extended aeration type. Mechanical aerator may
not be suitable for use in areas having prol onged
peri ods of sub-freezing tenperatures when spray nay
formaccunul ati on of ice. Consideration should be
given to tenperature and detention tinme of the
liquid and freeboard in the tank in determ ning
tenperatures that may be tolerated. Mechanica
aerator is not suitable for extended aeration type
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where eventual conversion to step aeration is
cont enpl at ed

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

a.

Mechani cal Aerator Oxygenation Capacity Tests: Oxygenation capacity
tests shall be performed in a test tank that is baffled to the size and
configuration of the aeration tank to be used. Tests shall be
performed as foll ows:

(1) The test tank shall be thoroughly cleaned and then filled with
fresh tap water.

(2) The tenperature of the fresh water shall be as close to 20
degrees C 68 degrees F as possible.

(3) The aerator(s) shall be set at its maxi num subnergence with the
shroud in place.

(4) Subrmersible sanple punps shall be installed at three operating
depths, 2.4 m 1.8 m 1.2 m 8 ft., 6 ft. and 4 ft. depths at two
selected locations in the basin, on opposite sides of the tank
one at 1/4 the distance fromcenter of tank, and the other at 3/4
the di stance fromthe center

(5) A catalyst, chloride or sulfate, shall be dissolved in the tank
contents, with the aerator running to insure mxing, to a mninm
concentration of 2 ng/l of cobalt ion

(6) After the aerator has reached a steady state condition for 30
m nutes, a sodiumsulfite solution, which renpbves the D.O, shal
be released into the tank contents at the inpeller. For a liquid
having an initial D.O concentration of 10 parts per mllion (ppm
approxi mately one pound of dry sodiumsulfite will be required per
3780 L 1,000 gallons of liquid per test. This will provide an
excess to conpensate for oxidation during mxing.

(7) As the D.O rises in the tank, six sanples, one for each depth at
each | ocation, shall be drawn at one to five mnute intervals.
Intervals should be selected to get at |east six sets of sanples
between 10 and 90 percent saturation. The D.O shall be run by
the Azide Moddification of the lodonetric Method as described in
AWM 10084 and an average obtai ned on the sanples for each
sanpling tine.

(8) Wiile the aerator is running, electrical neasurements shall be
made on the input with a recording wattneter.

(9) A sem-log plot of the data of the D.O deficit against tine
shal |l be constructed. Only points between 10 and 90 percent
saturation shall be considered. A line of best fit shall be drawn
t hrough the plotted points.

(10) The slope of the |ine shall be cal cul at ed.

(11) Corrections shall be nmade for tenperature, oxygen saturation of
the water, and the relative transfer coefficient of the water and
then the pounds of oxygen dissolved at standard conditions of 20
degrees C 68 degrees F, tap water, and "O' ppm di ssol ved
concentration shall be conputed.
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(12) The efficiency of the aerator shall be determ ned by dividing the
kg pounds of oxygen dissol ved per hour under standard conditions
by the input wattage horsepower.

(13) After tests have been nade to prove that the oxygenation
capacity at nmaxi mum submergence of the aerator(s) neet(s)
specified requirenents, tests shall be repeated to establish
oxygenation capacity at liquid levels 75 nmand 150 mr 3 inches
and 6 i nches bel ow maxi mum subnergence. The tests shall be those
speci fi ed herein.

(14) Should aerator(s) fail to produce the oxygenation capacity
required, the test series shall be repeated.

(15) If the required oxygenation capacity is not produced after two
test repetitions, the Contractor shall either correct the
defective unit(s) or replace themwith new unit(s), and the test
procedure shall be repeated as set forth herein, unti
satisfactory units are obtained.

M xi ng Test for Mechani cal Aerator

M xing Velocity Test: Mxing test shall be conducted in the same tank and

2.18.2

at the sanme tinme as the oxygenation capacity test.

(1) Velocity neasurenents shall be nade throughout the tank when
aerator(s) is in service under actual operating conditions to test
for conplete mxing of tank contents.

(2) Measurenents shall be taken at the quarter points of each tank
wall, 0.60 m 2 feet fromthe wall, and at the levels of the sanple
punps used in oxygenation capacity tests. M nimmvelocity shal
be 0.18 neters per second 0.6 fps. Measurenents shall be taken
with a Price current nmeter.

(3) Should any of the velocity nmeasurenents fall below the specified
m ni mum velocity, the test shall be repeated.

(4) If the specified mininumvelocity is not produced after two test
repetitions, the Contractor shall either correct the defective
unit(s) or replace themwith new Unit(s), and the test procedure
shal | be repeated as set forth herein, until satisfactory units
are obtai ned.

Fi ne Bubble Diffusers

2.18.2. 1 Por ous Ceram ¢ Tube Diffusers

a.

Oxygen Absorption for Porous Cerami c Tube Diffusers: Prior to starting
producti on of porous ceram c tube diffusers, the manufacturer shal
furnish three sanple tubes of the type to be furnished for

installation. The sanple tubes shall be tested for oxygen absorption
by the manufacturer and shall be selected at random by hi m

(1) The oxygen absorption rating test shall be made in a tank. The
tank shall be 1.05 nm 3 feet 6 inches long by 475 m one foot 7
i nches wi de, holding approximtely 473 L 125 gallons. The tank
shall be filled with tap water, at 22.2 degrees C 72 degrees F, to
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(2)

(3)

(4)

(5)

(6)

a depth of 900 nr 3 feet O inches, covering the top of the

di ffuser tube. Sodiumsulfite, to the anount of 1200 ppm and 66
Baune scale sulfuric acid, to the amount of 55 ppm shall be

di ssolved in the water. The sulfite shall be put into solution by
renovi ng sone of the water fromthe tank, dissolving the sulfite
in this water and then pouring it back into the tank while air is
being diffused into the solution in the tank as to insure a

t hor ough m xi ng.

Each diffuser tube to be rated for oxygen absorption shall be
subrmerged in tap water for one hour or nore just prior to the
rating test. The tube shall then be clanped to the tube hol der
lowered into the tank to just below the solution and inspected
with the air diffusing. Any |eaks along the gasket shall be
elimnated by additional tightening of the clanps. The contai ner
with tube attached shall then be lowered to the tank bottom for
the rating test. Wth air diffusing formthe tube at 0.59 L/s
1.25 cfm nmeasured as air at 99.3 kPa 14.4 psi absolute pressure and

15.5 degrees C 60 degrees F, sanples of the solution shall be
taken every 10 minutes for 40 minutes. These sanples shall be
i medi ately tested for oxygen absorption. The oxygen absorption
rate for a 40-mnute period, in which the indicated rate in any
10-minute interval does not vary nore than 10 percent fromthe
average, shall be the oxygen absorption rating of the tube.

No oxygen absorption rating tests shall be nmade when the
uncovered sodiumsulfite concentration in the tank is |ower than
300 ppm

The oxygen absorption rating shall be determ ned by nmeasuring the
rate of conversion of sodiumsulfite to sodiumsulfate due to the
oxygen absorption taking place in the solution. This is done by
taking 50 cubic centinmeter (cc) sanples of the solution at
intervals and adding to each sanple such a fixed anount of
acidified iodine solution that there is always iodine in excess of
the amount required to neutralize the sulfite. The change in
sul fite concentration is determ ned by neasuring the change in the
excess iodine for each interval. This is done by titrating the
excess iodine with NN 40 sodiumthiosulfate. For a 50 cc sanple of
the solution, a titration difference of 1.0 cc of sodi um
thiosulfate is equivalent to 4.0 ppm of oxygen absorption

The results obtained by the foregoing testing procedures shall be
multiplied by a correction factor deternmined as follows: Air shal
be diffused into 14 L 0.5 cubic foot or less of distilled water at
75 mr 3 inches depth for a period of two hours in which the
baronetric pressure and water tenperature renain constant. D. QO
determ nati ons shall then be nade on sanples fromthe water by the
Azi de Modification of the lodonetric Method, as described in
AWM 10084, using sodiumthiosul fate solution, the sane as used in
the tube rating test. The D.O thus obtained in ppm divided into
the solubility of oxygen in ppmin water, for the baronetric
pressure and water tenperature which shall be obtained for the two
hour test period, shall constitute the correction factor. The
solubility of oxygen in the water shall be that as indicated for
fresh water by AWM 10084 for the particular condition of
baronmetric pressure and water tenperature.

If the results of the oxygen absorption test are satisfactory,
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the production of tube diffusers may be started. |If the tubes
tested fail to neet the oxygen absorption specifications, details
of manufacture shall be altered or other corrective nmeasure taken
and three sanple tubes shall again be selected and tested. This
procedure shall be repeated until the proper porous structure is
obtained to neet the specifications. After production of tubes has
begun, three tubes selected at random from each tube | ot procured
for the contract shall again be tested for the oxygen absorption
rating. Should any one of these sanples fail to neet the
specifications, additional tubes of the sane tube |ot represented
by the sanples, selected as directed by the [Contracting Oficer]
[Contractor Quality Control representative] shall be subnmitted for
a check test. |If any one of the check sanples fails to nmeet the
specifications, the entire |lot of tubes represented by the sanples
shal | be rejected.

Physi cal Properties Tests: Al tubes to be furnished shall be tested
for physical dinensions, shape and bondi ng characteristics. Testing
frames, maxi mum and mi ni num di nensi on gages and squares shall be
provi ded by the manufacturer. All tubes with dinmensions outside the
speci fied range, w th appreciabl e warping of surface show ng cracks,
soft spots, chipping or other defects, or not free from adhering
foreign material, dirt, oil and clogging material will be rejected.
Al tubes shall be tested to a 95 percent confidence | evel sanpling
pl an. Tubes actually tested shall have their ratings so marked upon
them Al tubes shall be marked and include the acceptance mark of the
supplier.

Pernmeability for Porous Ceram c Tube Diffusers: The perneability
rating shall be the nunmber of L/s cfm of free air, at 21.1 degrees C 70
degrees F and 10 to 25 percent relative humidity, which will pass

t hrough 300 mm square one square foot of tube area, to the atnosphere
under a differential pressure equivalent to 50 nr two i nches of water
bel ow t he tube when the tube is tested dry at 21 degrees C 70 degrees F

Detail requirenments for the apparatus shall be as foll ows:

(1) Free air shall be interpreted to nean air at an absol ute pressure
equal to the baronetric pressure at the tinme of testing.

(2) Al tubes furnished shall be individually inspected and rated.

(3) The perneability rating apparatus shall consist essentially of a
container for testing the tubes individually; nmeter with a large
easily read scale for neasuring the flow of air to the tube,
pressure gage for indicating the pressure at the tube; recording
thernmoneters for the test air; and the necessary controlling
devices. The container or test box shall be provided wth
sui tabl e cl anpi ng devi ces for holding the tube in position and
conpl etely sealing the tube agai nst the passage of air except
t hrough the exposed face. The container shall be arranged to
distribute the air uniformy through the tube fromthe air inlet;
inlet shall be not less than 75 nmr 3 inches in dianeter.

(4) The meter shall be of the orifice type, of proper size, and
installed in accordance with the recomendati on of AGA GVC
Before tube tests are started, the calibration of the orifice
nmeter shall be checked with a standard di spl acenent type gas neter
of not less than 39.33 L/s 5,000 cubic feet per hour (cfh)
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(5)

(6)

(7)

(8)

(9)

(10)

(11)

capacity which has been accurately calibrated volunetrically in a
manner satisfactory to the [Contracting O ficer] [Contractor
Quality Control representative]. Wen checking the orifice neter,
the inlet of the standard gas neter shall be connected to an
opening in a steel plate clanped in the test box and the outlet of
the gas neter shall be to the atnobsphere. The checking of the
orifice meter shall be done in the presence of the [Contracting
Oficer] [Contractor Quality Control representative]. The
calibration of the orifice neter may be checked with an orifice
plate, calibrated as described above, suitably arranged for
clamping into the test box.

The test air supply shall be such as to give a continuous
nonpul sating flow of air with a relative humdity between 10 and
25 percent. A suitable equalizing tank and npisture contro
equi pnent, with recording hygroneter, shall be provided for the
pur pose.

Each diffuser tube shall be tested dry for its perneability
rating. Al tubes shall be kept dry fromthe tinme they |eave the
kiln until tested.

Each diffuser tube shall have practically uniform perneability
t hroughout its face area, free fromdead areas or areas with large
bubbl es, as determned visually by the nethod of testing
herei nafter specified.

The unifornmty testing apparatus shall be sinmlar to the
perneability rating apparatus, and shall provide for submerging
the tube under 25 mr one inch of water after it is clanped into
position.

Diffuser tubes to be tested for uniformty shall be saturated
with tap water, clanped in position in the apparatus, and
subrmerged to a depth of 25 mr one inch with tap water. Air shal
then be diffused through the tube at a rate of 61 L/s per square
nmeter 12 cfm per square foot for one mnute. The rate of air flow
shal |l be reduced to 5 L/s per square neter 1.0 cfm per square foot,
the uniformty of diffusion observed and recorded as satisfactory
or rejected.

Uniformty tests will be required on not |ess than one tube
sel ected at random from each 100 accepted for perneability. If
these tests do not show substantial uniformty, such additiona
tests shall be nmade as may be necessary to assure the [Contracting
O ficer] [Contractor Quality Control representative] that tubes
with uniformperneability are being obtained. If the additiona
tests indicate that 10 percent or nore of the tubes are
non-uni form the entire 100-tube batch shall be tested
individually for uniformty, and the additional cost of such
i nspection shall be borne by the Contractor

Al diffuser tubes furnished under this contract shall have
sufficient strength to carry a | oad equivalent to a 4.50 n 15 foot
depth of water, with a safety factor of not less than 1.7, and to
wi t hstand the stresses of reasonabl e handling and shi ppi ng.
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2.18.2.2

Porous Plastic Tube Diffuser Tests

Porous plastic tube diffusers shall be subjected to the follow ng tests:

a.

Oxygen Absorption for Porous Plastic Tube Diffusers: Prior to starting
production of plastic tube diffusers, the manufacturer shall furnish

t hree sanple tubes of the type to be furnished for installation. The
sanmpl e tubes shall be tested for oxygen absorption by the nmanufacturer
and shall be selected at randomby him Detailed test requirenents are
as follows:

(1)

(2)

(3)

(4)

(5)

The oxygen absorption rating test shall be nade in a tank. The
tank shall be 1.05 nm 3 feet 6 inches long by 475 m one foot 7

i nches wi de, hol ding approximtely 473 L 125 gallons. The tank
shall be filled with tap water, at 22.22 degrees C 72 degrees F,
to a depth of 900 mr 3 feet 0 inches, covering the top of the

di ffuser tube. Sodiumsulfite to the anmount of 1,200 ppm and 66
Baune scale sulfuric acid to the anount of 50 ppm shall be

di ssolved in the water. The sulfite shall be put into solution by
renovi ng some of the water fromthe tank, dissolving the sulfite
in this water and then pouring it back into the tank while air is
being diffused into the solution in the tank to insure a thorough
m xi ng.

Each diffuser tube to be rated for oxygen absorption shall be
subrmerged in tap water for one hour or nore just prior to the
rating test. The tube shall then be clanped to the tube hol der
lowered into the tank to just below the solution, and inspected
with the air diffusing. Any |eaks along the gasket shall be
elimnated by additional tightening of the clanps. The contai ner
with tube attached shall then be [owered to the tank bottom for
the rating test. Wth air diffusing fromthe tube at 0.59 L/s
1.25 cfm, neasured as air at 99.3 kPa 14.4 psi absolute pressure
and 15.55 degrees C 60 degrees F, sanples of the solution shall be
taken every 10 minutes for 40 nminutes. These sanples shall be
i medi ately tested for oxygen absorption. The oxygen absorption
rate for a 40-minute period, in which the indicated rate in any
10-mi nute interval does not vary nore than 10 percent fromthe
average, shall be the oxygen absorption rating of the tube.

No oxygen absorption rating tests shall be nade when the
uncovered sodiumsulfite in the solution in the tank is | ower than
300 ppm

The oxygen absorption rating shall be determ ned by measuring the
rate of conversion of sodiumsulfite to sodiumsulfate due to the
oxygen absorption taking place in the solution. This shall be
done by taking 50 cc sanples of the solution at intervals and
adding to each sanple such a fixed anount of acidified iodine
solution that there is always iodine in excess of the amount
required to neutralize the sulfite. The change in sulfite
concentration shall be determ ned by nmeasuring the change in the
excess iodine with NV40 sodiumthiosulfate. For a 50 cc sanple of
the solution, a titration difference of 1.0 cc of sodium
thiosulfate is equivalent to 4.0 ppm of oxygen absorption

The results obtained by the foregoing testing procedures shall be

multiplies by a correction factor determ ned as follows: Air shal
be diffused into 14 L 0.5 cubic feet or less of distilled water at
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75 m 3 inches depth for a period of two hours in which the
baronetric pressure and water tenperature remain constant. D. QO
determ nati ons shall then be nmade on sanples fromthe water by the
Axi de Modification of the lodonetric Method, as described in
AWM 10084, wusing sodiumthiosul fate solution the same as used in
the tube rating test. The D.O thus obtained, in ppm divided
into the solubility of oxygen in ppmin water, for the baronetric
pressure and water tenperature which were obtained for the two
hour test period, shall constitute the correction factor. The
solubility of oxygen in the water shall be that as indicated for
fresh water by AWM 10084, for the particular condition of
baronetric pressure and water tenperature.

(6) If the results of the oxygen absorption test are satisfactory,
the production of tube diffusers may be started. |If the tubes
tested fail to neet the oxygen absorption specifications, details
of manufacture shall be altered or other corrective neasures taken
and three sanple tubes shall again be selected and tested. This
procedure shall be followed until the proper porous structure is
obtained to neet the specifications. After production of tubes has
begun, three tubes selected at random from each tube | ot produced
for the contract shall again be tested for the oxygen absorption
rating. Should any one of these sanples fail to neet the
specifications, additional tubes of the sane tube |ot represented
by the sanples, selected as directed by the [Contracting Oficer]
[Contractor Quality Control representative] shall be submitted for
a check test. |If any one of the check sanples fails to neet the
specifications, the entire |lot of tubes represented by the sanples
shal | be rejected.

(7) Al accepted tubes shall be suitably marked or stanped by the
manuf acturer. Tubes not bearing the rating marks will not be
approved for installation.

Permeability for Porous Plastic Tube Diffusers: The perneability rate
shal |l be the nunber of L/s cfm of free air, at 21.1 degrees C 70
degrees F and 10 to 25 percent relative humidity, which will pass

t hrough 0.09 square nmeter one square foot of tube area, to the

at nosphere under a differential pressure equivalent to 50 mr two inches
of water below the tube when the tube is tested dry at 21.1 degrees C
70 degrees F. Detailed test requirenents are as foll ows:

(1) Free air shall be interpreted to mean air at an absolute pressure
equal to the baronetric pressure at the tinme of testing.

(2) Tubes showi ng perneability ratings outside the specified range
will be rejected. Each tube within the specified range shall be
plainly marked with its pernmeability rating to the nearest 5 L/s
per square neter 1.0 cfm per square foot.

(3) The perneability rating apparatus shall consist essentially of a
container for testing the tubes individually, a neter with a |arge
easily read scale for neasuring the flow of air to the tube,
pressure gage for air, and the necessary controlling devices. The
contai ner, or test box, shall be provided with suitable clanping
devices for holding the tube in position and conpletely sealing
t he tube agai nst the passage of air except through the exposed
face. The plate supports and cl anpi ng devi ces shall be so
designed that no | ess than 0.064 square neter 100 square inches of
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(4)

(5)

(6)

(7)

(8)

the top and bottom of the tube will be exposed for the passage of
air, and the top and bottom areas shall be equal and concentric.
The container shall be arranged to distribute the air uniformy
through the tube fromthe air inlet; and the inlet shall be not
less than 75 mr 3 inches in dianeter.

The meter shall be of the orifice type, of proper size, and
installed in accordance with the recomendati on of AGA GVC

Before tube tests are started, the calibration of the orifice
nmeter shall be checked with a standard di spl acenent type gas neter
of not less than 31.47 L/s 4,000 cfh capacity which has been
accurately calibrated volunetrically in a manner satisfactory to
the [Contracting Oficer] [Contractor Quality Contro
representative]. Wen checking the orifice neter, the inlet of
the standard gas neter shall be connected to an opening in a stee
plate clanped in the test box and the outlet of the gas neter
shall be to the atnosphere. The checking of the orifice neter
shal |l be done in the presence of the [contracting Oficer]
[Contractor Quality Control representative]. Wen checking the
orifice nmeter, the inlet of the standard gas nmeter shall be
connected to an opening in a steel plate clanmped in the test box
and the outlet of the gas neter shall be to the atnosphere. The
checking of the orifice meter shall be done in the presence of the
[contracting Oficer] [Contractor Quality Contro

representative]. The calibration of the orifice nmeter may be
checked with an orifice plate, calibrated as descri bed above,
suitably arranged for clanping into the test box.

The test air supply shall be such as to give a continuous
non-pul sating flow of air with a relative hunmdity between 10 and
25 percent. A suitable equalizing tank and noisture contro
equi prent, with recording hygronmeter, shall be provided for the
pur pose.

Each diffuser tube shall be tested dry for its perneability
rating.

In order to establish correction factors for actual testing
conditions, duplicate sets of reference or "master" tubes shall be
carefully rated at the tine the flow neter is calibrated and used
for conparison as hereinafter specified. Each set of naster tubes
shal | consist of three diffuser tubes with perneability rating of
37.0, 40.0, and 43.0, respectively, for Type A tubes, and 24.0,
26.0 and 28.0, respectively, for Type B tubes. A tolerance of 0.5
plus or mnus will be allowed on each perneability rating. The
master tubes shall be rated in the presence of the [Contracting
O ficer] [Contractor Quality Control representative] at the
standard tenperature of 21.11 degrees C 70 degrees F for the test
air and the plates, with the test air within the specified range
of 10 to 25 percent relative hum dity and the barometric pressure
prevailing at the sane relative humdity within the specified
range.

Each day during the testing of a batch of tubes, one set of
mast er tubes shall be given a check rating in the perneability
apparatus, (1) at the start, (2) whenever testing conditions
change, and (3) at intervals of not nmore than four hours. The
variation of the apparent rating fromthe true rating of the
mast er tubes shall then be applied as a correction factor to the
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2.18.3

apparent rating of all tubes testing during the subsequent period
in order to determine the correct rating to be marked on each
Where the master tubes show different correction factors, the
correction for the master tube nearest the perneability to the
tube being tested shall be used.

(9) Because the master neter reading for each tube tested will be the
rate for the tube area exposed in the test box, that reading shal
be corrected to a rating based upon 0.09 square neter one square
foot of tube area.

(10) The naster tubes shall be guarded agai nst noisture, dirt or
anything that mght affect their rating. Only one set of naster
tubes shall be used at a tine, and the duplicate set shall be
stored in a dry, safe place. The set of naster tubes in use shal
be kept in the testing roomand placed with the tubes to be tested
in order that they nmay assune the sane conditions as the tubes to
be tested before a check rating is made.

Coar se Bubble D ffusers

2.18.3.1 Non- porous Nozzle Diffuser Tests

Nonporous nozzl e diffusers shall be subjected to the follow ng tests:

a.

Oxygen Absorption for Non-Porous Nozzle Diffusers: Prior to starting
producti on of nozzle diffusers, the manufacturer shall furnish three
sanpl es of the type to be furnished for installation. The sanple
nozzl es shall be tested for oxygen absorption by the manufacturer and
shal | be selected at randomby him Detailed test requirenents are as
fol | ows:

(1) The oxygen absorption rating test shall be made in a tank. The
tank shall be 1.05 n 3 feet 6 inches long by 475 mr one foot 7
i nches wi de, holding approximtely 473 L 125 gallons. The tank
shall be filled with tap water, at 22.22 degrees C 72 degrees F,
to a depth of 900 nr 3 feet O inches, covering the top of the
nozzle. Sodiumsulfite to the anmount of 1,200 ppm and 66 Baune
scale sulfuric acid to the amobunt of 50 ppm shall be dissolved in
the water. The sulfite shall be put into solution by renpving
sonme of the water fromthe tank, dissolving the sulfite in this
wat er and then pouring it back into the tank while air is being
diffused into the solution in the tank to insure a thorough m xing.

(2) Each diffuser nozzle to be rated for oxygen absorption shall be
cl anped to the nozzle holder, lowered into the tank to just bel ow
the solution and inspected with the air diffusing. Any |eaks
al ong the gasket shall be elimnated by additional tightening of
the clanps. The container with nozzle attached shall then be
lowered to the tank bottomfor the rating test. Wth air diffusing
fromthe nozzle at 3.78 L/s 8 cfm neasured as air at 99.3 kPa
14. 4 psi absolute pressure and 15.5 degrees C 60 degrees F,
sanpl es of the solution shall be taken every 10 minutes for 40
m nutes. These sanples shall be immediately tested for oxygen
absorption. The oxygen absorption rate for a 40-ninute period, in
which the indicated rate in any 10-minute interval does not vary
nmore than 10 percent fromthe average, shall be the oxygen
absorption rating of the clanps.
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(3) No oxygen absorption rating tests shall be made when the
uncovered sodiumsulfite in the solution in the tank is | ower than
300 ppm

(4) The oxygen absorption rating shall be determ ned by neasuring the
rate of conversion of sodiumsulfite to sodiumsulfate due to the
oxygen absorption taking place in the solution. This is done by
taking 50 cc sanples of the solution at intervals and adding to
each sanple such a fixed anmount of acidified iodine solution so
that there is always iodine in excess of the anpbunt required to
neutralize the sulfite. The change in sulfite concentration shal
be determ ned by neasuring the change in the excess iodine for
each interval. This shall be done by titrating the excess iodine
with N 40 sodiumthiosulfate. For a 50 cc sanple of the solution
atitration difference of 1.0 cc of sodiumthiosulfate is
equi valent to 4.0 ppm of oxygen absorption

(5) The results obtained by the foregoing testing procedures shall be
multiplies by a correction factor deternined as follows: Air shal
be diffused into 14 L 0.5 cubic foot or less of distilled water at
75 mv 3 inches depth for a period of two hours during which the
baronetric pressure and water tenperature renmain constant. D.O
determi nati on shall then be nade on sanples fromthe water by the
Axi de Modifications of the |odonmetric Method, as described in
AWM 10084, wusing sodiumthiosul fate solution the same as used in
the tube rating test. The D.O, thus obtained in ppm divided into
the solubility of oxygen in ppmin water, for the baronetric
pressure and water tenperatures which shall be obtained for the
two hour test period, shall constitute the correction factor. The
solubility of oxygen in the water shall be that as indicated for
fresh water by AWM 10084, for the particular condition of
baronmetric pressure and water tenperature.

(6) If the results of the oxygen absorption test are satisfactory,
t he production of nozzle diffusers nay be started. |f the nozzles
tested fail to neet the oxygen absorption specifications, details
of manufacture shall be altered and other corrective nmeasure taken
and three sanpl e nozzles shall again be selected and tested. This
procedure shall be followed until the proper structure is obtained
to neet the specifications. After production of nozzles has
begun, three nozzles selected at random from each nozzle | ot
produced for this contract shall again be tested for the oxygen
absorption rating. Should any one of these sanples fail to neet
the specifications, additional nozzles of the sane nozzle | ot
represented by the sanples, selected as directed by the
[Contracting Oficer] [Contractor Quality Control representative],
shall be subnitted for a check test. |If any one of the check
sanples fails to neet the specifications, the entire | ot of
nozzl es represented by the sanples shall be rejected.

(7) Al accepted nozzles shall be suitably marked or stanped by the
manufacturer. Nozzles not bearing the rating mark will not be
approved for installation.

2.18.4 Air Blower Tests
The air blower shall be subjected to the following tests at the factory by

the manufacturer: (1) The casing shall pass a hydrostatic pressure test
at a mninum gage pressure of 112 kPa 25 psig; (2) The inpeller, before
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bei ng mounted on the shaft, shall pass an over-speed spin test to a
rotational speed of 120 percent of design speed; (3) After the spin test,
the inpeller shall pass an inspection for weld or other structura

i mperfections using magnetic particle techniques or x-rays; (4) The bl ower
shal |l be given a running test using manufacturer's driver. During this
test, nechani cal operation of all equipnent shall be satisfactory.

Vi bration shall neet the limts specified herein, and the overall sound
pressure | evel shall be determ ned, maki ng due all owance for any background
noi se during the running of the tests; (5) The blower shall be tested in
accordance with ASME PTC 9 using manufacturer's driver and the tenperature
rise nethod of determ ning wattage horsepower. Tests shall include

determ nati on of the surge point and the shape of the characteristic curves
at various inlet guide vane positions, and the determination of all data
required to evaluate efficiencies and wattage horsepower requirenents for
the specified conditions. At |east ten days prior to the nmanufacturer's
running tests (4) and (5) above, the Contractor shall notify the
Contracting O ficer when these tests are to be perforned so that
arrangenments can be made for a representative of the Governnment to wtness
the tests.

2.18.5 Operation Tests for Electrical Control Pane
The el ectrical control panel shall be rigidly shop tested for conpliance
with all applicable drawi ngs and specifications. The test shall include
energizing all circuits and performng the operating sequence, simulating
field operations.

PART 3 EXECUTI ON

3.1 DESI GN

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

NOTE: Insert value for design flow On the project
dr awi ngs, show.

1. Type of plant: (Extended aeration, Step
Aeration, or Conplete MXxing).

2. Design flow
3. 5-day BOD | oadi ng.
4. Suspended solids | oading.

5. Whether a comminutor is needed for plants 1.09
L/s 25,000 GPC or less in size.

6. \Whether nechani cal aerator should be all owed.
7. \Wether plant should be concrete only, stee
only, or either concrete or steel at Contractor's
option.

8. Wether piling is required for foundations.

9. \Whet her hypochl ori nator or whether chlori nator

shoul d be used for plants in 4.38 to 6.57 L/s
100, 000 to 150,000 GPD range.
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10. Wether raw sewage recircul ati on box
(recirculation to punping station) is needed.

11. Wiether plant is to be of aboveground or
bel owgr ound constructi on.

12. Seismic loading (if necessary).
13. Electric power characteristics for notors.

14. \Whether automatic operation of air lift punps
shoul d be required.

15. Wnd load and ice load for rotating sludge
col I ector.

16. Organic loading (5-day BOD) if other than that
given in the text.

17. Total suspended solids if other than given in
the text.

18. Size of hypochlorite mxing tank if |arger
capacity than 113.4 L 30 gallons is needed.

19. Size of hypochlorite solution tank if |arger
capacity than 208 L 55 gallons is needed.

20. Wiether, for extended aeration type plant,
eventual conversion to step aeration type is

anti ci pat ed.
ER R R I I R R R R R I I I R R R R I I R R R R I I I R R S R R I I I I R R R R I I I I R I I I R R R R I I I I

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Insert value for 5 day BOD | oading. This
val ue should be based on tests of the sewage to be
treated; however, if this cannot be obtained, use
200 ng/ L.

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

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

NOTE: Insert value for total suspended solids. This
val ue shoul d be based on tests of the sewage to be
treated; however, if this cannot be obtained, use
200 ng/ L.

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

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

NOTE: Delete reference to conm nutor and screening
basket when not required for plant. For plants of
1.09 L/s 25,000 GPD capacity and bel ow, the

conm nutor and bar screen unit nmay be onmtted, and
in lieu thereof, a screening basket provided in the
aeration tank. For installations in which al
sewage has passed through a conm nutor and bar
screen upstream of the plant, a comm nutor and bar
screen unit need not be provided as a part of the
pl ant equi pnent.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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Rk bk kR IR R R Ik O O S S R AR Rk R R Rk O o O R Rk O R R R b I Rk o

NOTE: Delete reference to influent distribution
channel for extended aeration type.

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

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

NOTE: Delete requirenent for aeration tank
detention tine when conplete mxing type is
speci fi ed.

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

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

NOTE: For detention tine in aeration tank, insert
24 hours for extended aeration type and 5.0 to 7.5
hours for step aeration type.

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

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

NOTE: For organic loading in aeration tank, insert
5.67 kg 12.5 pounds, 5 day BOD for extended aeration
type, 13.6 to 22.1 kg 30 to 50 pounds, 5-day BQOD for
step aeration type, and 52.16 kg 115 pounds, 5-day
BOD for conplete mixing type nixing type. Oganic

| oadi ngs used in this specification are those for
sewage strength of 200 ng/1. Organic |oadings for
hi gher strength sewage woul d be proporti onal

Insert value for 5 day BOD | oading. This value
shoul d be based on tests of the sewage to be
treated; however, if this cannot be obtained, use
200 ng/ L.

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

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

NOTE: Delete requirenent for settling tank
detention time when conplete mixing type is

speci fi ed.
EE IR I Sk S S O S S S I R R R Rk I I S kS Ik I kR Ik S S I S R Sk I O

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

NOTE: For detention tine in settling tank for

ext ended aeration type, insert 4.0 hours for plants
of less then 2.19 L/s 50,000 GPD, 3.6 hours for
plants from 2.19 L/s 50,000 GPC to 6.57 L/s 150, 000
GPD capacity, and 3.0 hours for plants of 6.57 L/s
150, 000 GPD capacity and above. For step aeration
type, insert 3.0.

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

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

NOTE: For extended aeration type, insert 0.013 L/s
300 GPD for 6.57 L/s 150,000 GPD capacity and | ess;
and 0.026 L/s 600 GPD for plants of nore than 6.60
L/s 150,000 GPD capacity. For step aeration type,
insert 0.026 L/s 600 GPD. For conplete mxing type,
insert 0.02 L/s 50 GPD.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS
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EE R R Ik R I R R R I I O I R R I R O I R R I R R I I O R O

NOTE: Delete reference to nechanical sl udge

coll ector for extended aeration type of 4.38 L/s
100, 000 GPD capacity and less and for step aeration
type of 3.0 L/s 67,500 GPD capacity and | ess.

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

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

NOTE: Delete reference to mixing with aeration tank
contents for extended aeration type and step
aeration type.

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

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

NOTE: Delete reference to mechani cal aeration when
step aeration type or conplete mxing type is
specified, or when not allowed for extended aeration
type. Mechanical aerator may not be suitable for
use in areas having prolonged periods of
sub-freezing tenperatures when spray may form
accunul ation of ice. Consideration should be given
to tenperature and detention tinme of the liquid and
freeboard in the tank in determ ning tenperatures
that may be tolerated. Mechanical aerator is not
sui tabl e for extended aeration type where eventua

conversion to step aeration is contenpl ated.
EE IR I Sk S S I S S I O R R R Rk I I S Sk S Ik I Sk I S R R R Rk S S I kS kI S O R I

The Sewage Treatnment Plant shall be capable of treating an average design
flowof [ ] L/s gallons per day of domestic sewage, having a 5 day
(BOD) loading of [__ ] milligrams/liter (nmg/l) and total suspended solids
of [ ] mg/l. The raw sewage shall first pass through a [conmm nutor]

[ screeni ng basket] [and an influent distribution channel] into an aeration
tank of adequate capacity to provide [not less than [ ] hours detention
time and] a nmaxi num organi ¢ | oading not to exceed [ ] kg per 1000 cubic
neter [ ] pounds 5 day BOD per 1,000 cubic feet of aeration tank vol une
at average design flow rate. Sewage shall then pass on to a settling tank
of adequate capacity to provide [not less than [__ ] hours detention time
and] a surface settling rate not to exceed [__ ] L/s per square nmeter GPD
per square foot at average design flow rate. The settled sludge shall [be
coll ected by a nmechanical sludge collector and] be recircul ated back to the
aeration tank [where it is to be rapidly and thoroughly m xed in with the
aeration tank contents,] or wasted to the aerobic digester. The effluent
fromthe settling tank shall be discharged to a chlorine contact tank of
adequate capacity to provide a detention tine of not |less than 15 m nutes
at peak flow and then to outfall. The aerobic digester shall have a
capacity of not less than 0.057 cubic neter 2 cubic feet per capita.
Aeration shall be by diffused air [or nechanical aeration].

.2 SLUDGE COLLECTI ON AND TRANSFER SYSTEN [ AND RETURN SLUDGE M Xl NG

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Delete wording within brackets, except for
conplete mxing type. On the project draw ngs, show

1. Type of plant: (Extended aeration, Step
Aeration, or Conplete M xing).

2. Design flow
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3. 5-day BOD | oadi ng.
4. Suspended solids | oading.

5. Wiether a comminutor is needed for plants 1.09
L/s 25,000 GPD or less in size.

6. \Wet her nechani cal aerator should be all owned.

7. \Wether plant should be concrete only, stee
only, or either concrete or steel at Contractor's
option.

8. \Whether piling is required for foundations.

9. Whet her hypochl ori nator or whether chlorinator
shoul d be used for plants in 4.38 to 6.57 L/s
100, 000 to 150, 000 GPD range.

10. Whether raw sewage recircul ati on box
(recirculation to punping station) is needed.

11. Whiether plant is to be of aboveground or
bel owgr ound constructi on.

12. Seismic loading (if necessary).
13. Electric power characteristics for notors.

14. \Whether automatic operation of air lift punps
shoul d be required.

15. Wnd load and ice load for rotating sludge
col I ector.

16. Oganic loading (5-day BOD) if other than that
given in the text.

17. Total suspended solids if other than given in
the text.

18. Size of hypochlorite mixing tank if |arger
capacity than 113.4 L 30 gallons is needed.

19. Size of hypochlorite solution tank if |arger
capacity than 208 L 55 gallons is needed.

20. Wiether, for extended aeration type plant,
eventual conversion to step aeration type is
ant i ci pat ed.

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

[3.2.1 Sl udge Transfer

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: Delete wording within brackets, except for
conpl ete m xing type.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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Sl udge transfer shall be acconplished by one of the foll owi ng nethods:

a. Separate punps for return sludge and waste sludge with valved contro
on di scharge side.

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

NOTE: Delete item (b) except for extended aeration
type.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

[b. One punp with val ved connections for return sludge and waste sl udge.]

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

NOTE: Delete item(c) for conplete mxing type

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

[c. One punp discharging to sludge division box for return sludge and
wast e sl udge. ]

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

NOTE: Delete item(d) inits entirety for step
aeration type and for extended aeration type when
eventual conversion to step aeration is

contenpl ated; delete wordings in brackets within (d)
for extended aeration type; retain item(d) inits
entirety for conplete mxing type

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

[d. Traveling punmp discharging [directly into aeration tank and] into
[wast e sludge] trough with novable divider plate for proportioning
return sludge and waste sl udge. ]

Di scharge piping fromsludge transfer punp(s) shall be not less than 75 mv
3 inches in dianeter, flanged, and arranged to maintain a velocity of not

| ess than 0.61 neters per second 2 feet per second when sludge punp(s) are
operating at normal rates. Valves on return sludge and waste sl udge piping
on the downstream side of sludge transfer punps shall be gate val ves or
pl ug valves. Materials for piping and val ves shall be as specified in

par agraph entitled "Piping." Sludge division box or trough shall be as
speci fi ed under paragraph entitled "Appurtenances and Accessories."

13.2.2 Return Sl udge M xi ng

Rk Rk Rk R R IR R R Sk O O e S O R AR Rk R Rk O kO I R IR R I b I Rk I o

NOTE: Del ete paragraph except for conplete m xing
type.

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

A positive neans shall be provided for the thorough and rapid m xi ng of
return sludge with aeration tank contents. One of the foll owi ng neans
shal | be provided:

a. The return sludge shall be mxed by a nmixer in a mxing chanber prior
to entering the aeration tank influent distribution channel; m xer

shal | be as specified under paragraph entitled "Appurtenances and
Accessories."

b. The return sludge shall be discharged directly into the aeration tank
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froma traveling punp traversing alnmost the full length of the aeration
t ank.

3.2.3 Scum Col | ecti on and Transfer

3.2.3.1 Scum Col I ection in Hopper Bottom Settling Tanks

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

NOTE: Delete the paragraph for extended aeration
type above 4.38 L/s 100,000 GPD capacity, step
aeration type above 2.96 L/s 20,000 GPD and for al
sizes for conplete mxing type. For plants bel ow
0.66 L/s 15,000 GPD capacity, hopper bottom only
shoul d be specified for settling tanks. For plants
above 4.38 L/s 100,000 GPD capacity, mechanica

sl udge collectors only should be used in settling
tanks. For plants between 0.66 and 4.38 L/sl1 5,000
and 100,000 GPD capacity, either hopper bottom or
mechani cal sl udge coll ector should be allowed as a
Contractor's option. However, of the various types
of mechani cal sludge collectors, rotating sludge
col l ectors appear to be available for plants of 1.31
L/s 30,000 GPD and above; chain-and-flight,1.75 L/s
40, 000 GPD and above; traveling reciprocating type,
0.66 L/s 15,000 GPD and above.

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

Scum col |l ection shall be acconplished by neans of a suction skimer.
Suction skimer shall be a 50 mr 2 inch dianeter drop pipe supported by a
structural steel nmember and so mounted that it can be raised or |owered
with respect to the liquid surface by nmeans of stainless steel adjusting
screws with hand knobs or by corrosion-resisting turnbuckl es | ocated above
the liquid surface. Lower end of drop pipe shall be attached to a 50 mr 2
inch air lift by means of a flexible hose of chloroprene or other materia
suitable for use in sewage.

3.2.3.2 Scum Col l ection in Circular Settling Tanks

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

NOTE: Del ete paragraph for extended aeration type
below 1.31 L/s 30,000 GPD capacity.

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

Scum Col l ection in Circular Setting Tanks Wth Mechani cal Sl udge

Col l ectors: Scum coll ector assenbly shall include a blade skinmer and a
scum trough. Assenbly shall continuously nove surface scumto the scum
trough. The assenbly shall discharge scumw th a m ni mrum di scharge of
water. Bl ade skimrer shall include an armfabricated of structural stee
shapes to which is attached a steel blade skinmer or floating redwod
skimer, w th adjustable chloroprene wi per. Scum skimrer shall be
supported by center shaft and one scraper arm Scum trough shall be wel ded
structural steel, mninmumthickness 6 mr 1/4 inch, shall have connection to
the scumairlift punp, and shall be supported fromthe tank wall or scum
baffles. The inclined approach ranp |leading to the scumtrough shall be
shaped to contain the scumas it is noved up the incline to the trough by
the scum ski mmer .
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3.2.3.3 Scum Col I ection in Rectangular Settling Tanks

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: Del ete paragraph for extended aeration type
bel ow 6.57 L/s 150,000 PGD capacity and all step
aeration type and extended aeration type when
eventual conversion to step aeration type is

cont enpl at ed

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

Scum Col I ection in Rectangul ar Setting Tanks Wth Mechani cal Sl udge

Col l ectors: Scumcollection shall be acconplished by neans of traveling

bl ade or paddl e ski mer or by suction skinmrer. Traveling blade or paddle
ski mrer shall be attached to the traveling sludge collector at surface

| evel and shall be designed to sweep the surface of the settling tank in
one direction only with each pass of the sludge collector. Collected scum
shal | be discharged into a trough, collector pipe or suction skimrer. Scum
trough shall be steel, 6 nmm 1/4 inch m ni mumthi ckness, wth approach ranp
and shall have a connection to the scumair lift pipe and shall be
supported fromthe tank wall. Collector pipe shall be steel pipe with a
1.05 rad 60 degree wi de slot cut symmetrically above the vertical axis. At
maxi mum intervals of 750 mr 30 inches, a 50 mr 2 inch w de band of ful
circunference shall be left for stiffness. End supports shall include a
rolled steel collar welded to an adjustable steel end plate. A readily
renewabl e grease-resistant, watertight seal shall be provided and so
constructed that it will allow snooth action of the revolving pipe. Sea
shal |l be readily renewabl e without renoving pipe. End supports shall be
secured to the concrete walls by stainless steel anchor bolts having a

m ni mum di ameter of 16 mr 5/8 inch. Collector pipe operator shall be
manual , | ever type nounted on the collector pipe. Operator shall be stee
pi pe having a mininumdianmeter of 31 nmm 1 1/4 inches and shall be secured
to the collector pipe with a bolted connection. Operator shall extend at

| east 900 mr 3 feet above the top of tank and shall permt rotation of the
collector pipe at least 0.52 rad 30 degrees each side of the vertica

axis. Collector pipe shall have suitable nmeans of discharge to the scum
airlift punp.

3.2.3. 4 Scum Tr ansf er

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Delete requirenent for sol enoid val ve when
autonatic operation is not required. Automatic
operation is to preferred especially in plants where

m ni mal operator attendance woul d be anti ci pat ed.
EE IR I Sk S S O Sk S I O R R Rk I S kS I I R R R Ik S S I O S R Sk I S O

Scum transfer shall be acconplished by nmeans of an airlift punp and piping
to the aeration tank. Airlift punp shall be as specified in paragraph
entitled "Sludge Transfer Punp(s)," except that it shall be 50 mr 2 inch
size. [A percentage-tiner-controlled solenoid valve with val ved bypass
shal |l be provided on the airlift punp air supply.] Materials for piping
shal |l be as specified in paragraph entitled "Piping."

3.2.4 Super nat ant Tr ansfer
VWhen a punp is used for supernatant transfer fromthe aerobic digester tank
to the aeration tank, the punp shall be an airlift punp as specified in

par agraph entitled "Sludge Transfer Punp(s)," except that it shall be 50 mr
2 inch size. A shear gate or other positive nmeans of flow regulation shal
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be provided. Al necessary piping shall be provided. Materials for piping
and val ves shall be as specified in paragraph entitled "Piping."

.3 Al R BLONER ASSEMBLY

Air bl ower assenbly shall include air blower, blower driver, V-belt drive
(for positive displacenent bl ower), housing and accessori es.

.3.1 Al r Bl ower

Air blower shall have the capacity to produce the plant air requirenment at
the necessary operating pressure including allowance for pressure drop in
air piping, fittings, and accessories. Operating speed and size of bl ower
driver shall be commensurate with capacity of blower. Not Iess than two

bl owers shall be provided. Wen two blowers are provided, each should have
the capacity to provide the total plant air requirenent. Wen nore than
two blowers are provided, they shall be in such capacities as to produce
the total plant air requirenment with the single largest air blower out of
service. The air blower shall be the rotary positive displacenent,

singl e-stage centrifugal or multi-stage centrifugal type. Means shall be
provi ded for adjusting the output of the blower. The bl ower shall be

equi pped with heavy-duty anti-friction bearings. |Inpeller(s), except when
cast integrally with the shaft, shall be nmade of close-grained cast iron
conformng to Cass 35 of ASTM A 48/ A 48N, ductile iron conformng to
ASTM A 395/ A 395N or ASTM A 536or wel ded all oy steel conforming to

ASTM A 108. Inpeller(s) shall have strong internal ribbing, shall be

machi ned on exterior surfaces, and shall be dynami cally bal anced. Shaft(s)
shal | be nachi ned and, except when cast integrally with the inpeller, shal
be made of steel conformng to ASTM A 108. When shaft and inpeller are cast
integrally, the casting shall be of ductile iron conformng to ASTM A 536
When shaft and inpeller are cast separate pieces, inpeller shall be either
press fitted onto the shaft and held by means of a Wodruff key and | ock
nut, or the inpeller shall be nmounted on the shaft with a reverse threaded
connection. The casing shall be cast iron conform ng toASTM A 48/ A 48N
Class 30. The rotary displacenent type blower shall have two timng gears
machi ned from heat-treated steel to synchronize the inpellers accurately to
mai ntain maxi numrotational efficiency. The follow ng AGVA standards for
surface durability, strength and materials for spur gearing and helica
gearing, as applicable, shall govern

Spur gearing and helical gearing: ANSI/AGVA 6113, ANSI/AGVA 6013,
ANSI / AGVA 2011, AGVA 908, ANSI/AGVA 2001, AGVA 2004.

Gears shall be enclosed in an oil-tight housing and shall be |ubricated by
a splash oiling systemfromoil contained in the gear housing or pressure
lubricated with integrally driven oil system Blower shall be equipped
with a Kingsbury type thrust bearing on the drive shaft so that thrust from
the driver will not be transmitted to the bl ower inpellers. The bl ower
shal | have an operating sound pressure |level not to exceed 90-deci bel s over
a frequency range of 37.5 to 9,600 cycles per second neasured at 1.5 nm 5
feet fromthe unit. The manufacturer shall provide any silencing on the

bl ower needed to neet this requirenent.

.3.1.1 Beari ng
The bearings for positive displacenment type blowers shall have a m ni num
rated |life expectancy (L-10) of 50,000 hours, and for centrifugal type

bl owers, 30,000 hours, based on the ABVA SBRB Standards. |Internal bearings
shal | be splash lubricated fromthe gear housing oil reservoir. Drive-end
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bearings shall be grease |ubricated through grease fittings in each bearing
housing | ocated so that they are easily accessible. Gease vents shall be
provided in the bearing housing to prevent rupture of grease seals due to
overgreasing. Air vents shall be provided between the seals and the

i npel |l er chanber to relieve excessive pressure on the seals.

.3.1.2 Couplings for Centrifugal Blowers

The couplings shall be self-aligning forged steel gear type having two

i dentical hubs; two identical sleeves, a flanged gasket, a set of flange
bolts, nuts, and | ockwashers, and four |ubrication plugs with copper
gaskets. Torque shall be transmitted through the mating gear teeth of the
hubs and sl eeves.

.3.2 Bl ower Driver

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

NOTE: Insert electrical power characteristics.

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

Positive displacenment type bl ower shall be driven by an electric notor
through a V-belt drive. Centrifugal type bl ower shall be driven by a

di rect-connected notor through a flexible coupling. Maxinmm speed of
centrifugal type blowers shall be 3600 rpm Mtor shall be constant speed,
totally encl osed, fan-cool ed horizontal type, suitable for outdoor service,
and conformng to NEMA M5 1. The nmotor shall be of adequate wattage

hor sepower to drive the equi prent continuously at the maxi mum | oad

encount ered under any operating condition w thout overl oading or exceeding
the naneplate rating of the notor. Mtor shall be suitable for operation
on [ ] volt, [ ] phase, [ ] Hertz service. WMdtor shall be

prot ect ed agai nst overload, |ow voltage, and unbal anced voltage. |If

i nduction type, notor shall have NEMA Cl ass B insulation, normal starting
torque, low starting torque, low starting current. |If synchronous, it
shal | operate on unity power factor or 0.8 power factor. Excitation shal
be by direct-connected exciter. The electric notor shall have an operating
sound pressure | evel not to exceed 90 deci bels over a frequency range of
37.5 to 9,600 cycles per second neasured at 1.5 m 5 feet fromthe unit.

The manufacturer shall provide any silencing of the notor needed to neet
this requiremnent.

.3.3 V-belt Drive for Positive Displacenent Type Bl ower

V-belt drive shall be designed to produce a bl ower speed not greater than
the foll ow ng:

Bl ower Size Maxi mum Speed
(mm (Rpm
50 3,500
75 2,750
100 2,400
125 1, 900
150 1, 600
175 1, 370
200 1, 200
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Bl ower Size Maxi mum Speed

(I nches) (RpmM

3, 500
2,750
2,400
1, 900
1, 600
1, 370
1, 200

O~NOOTRWN

The V-belt drive shall include bl ower sheave, notor sheave, and V-belt.
Sheaves shall be cast steel and keyed to the shaft. Miltiple belts shal
be used when necessary to transmt the required power. V-belt shall be of
a heavy-duty type, oil and heat resistant, and static dissipating. Drive
shal | be designed to have mninumservice factor of 1.5. Spare sheaves
shal |l be furnished to allow alternative operation at 75 percent of tota

pl ant air requirenents.

.3.4 Air Blower and Bl ower Driver Housing

The bl ower-driver conbination shall be nmounted on a base plate with
spring-type vibration isolators in a weatherproof housing or equival ent
protective enclosure. The weat herproof housing shall be constructed of not
less than 1.5 mm 16 gage steel supported by the necessary structura
menbers to obtain rigidity. The housing shall provide easy access to

encl osed equi pnent through access doors, or the housing shall be |arge
enough to accommmpbdat e the above equi pnent with reasonabl e all owance for
servi cing and adj ustnment of equi pnment. Doors shall be equipped with

| ocki ng devices. For proper air ventilation, air |ouvers shall be placed
with the enclosure on the bl ower and driver chanber side. Wen air filter
is to be placed in the housing it shall have |ouvers of adequate area for
both ventilation air and bl ower intake air novenent. Base plate shall be
of wel ded steel or cast iron sized to carry the bl ower-driver conbination
and shall have sufficient rigidity to naintain alignnment between el enents,
and shall be insul ated against vibration. Base plate shall have provisions
for adjustment of V-belt tension, and shall be provided with necessary
anchor lugs for foundation bolts and lifting brackets. Housing shall be
designed for nmounting either on the plate or on a concrete pad adjacent to
the plant.

.3.5 Air Bl ower Accessories
.3.5.1 Air Filter and Air Filter Gage

The air filter shall be of the filter-silencer type having a naximm
pressure loss of 25 nr 1.0 inch water gage mr In. WG at nmaxi num capacity
of bl ower when clean. The silencing chanber shall have peak attenuation in
the frequency range 300-1, 1,200 cycles per second. The filter media shal
be composed of several layers of crinped zinc-coated wire mesh. Filter
shal |l be of the viscous type, coated with an adhesive, or dry type. The
filtered air shall have a dirt concentration of not nore than 0.5 ng per
28.4 cubic nmeters 0.5 mlligramper 1,000 cubic feet of air at 748 nm 29.92
i nches of nercury and 0 degrees C32 degrees F. The air filter gage shall be
provi ded for measuring resistance in m In.WG to air flow through the air
filter. The gage shall be of the inclined tube differential type equipped
with three-way angle type valve for venting to atnosphere. The case shal
be of corrosion resisting material and shall have dial with gradations. It
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shal |l be provided with necessary lengths of 6 m 1/4 inch copper or al um num
tubing, two static pressure taps, two toggle bolt nounting assenblies, and
two additional bottles of red gage oil

.3.5.2 Butterfly Val ve

Butterfly valve and operators shall conformto AWM C504, except as
nodi fi ed herein, and shall have rubber seats which are recess-nounted and
clanped into the val ve body. Each valve shall be shop-tested for |eakage
with the disc in the horizontal plane, with zero pressure downstream and
wi th an upstream gage pressure of 345 kPa 50 psig, all in accordance with
testing requirements of AWM C504 for butterfly valves. The upper surface
of the disc shall be visible and covered with a pool of water. Air
pressure as stated shall be applied to the | ower face of the closed disc
for a period of 5 mnutes, during which period there shall be no indication
of | eakage past the valve disc as revealed in the formof bubbles in the
wat er pool on top of the disc. Valve operator shall be hand-wheel, |ever,
or chain operated.

a. Valve Body: Valve body shall be constructed of close-grained cast iron
conformng to ASTM A 126, Class B, with integrally cast hubs for shaft
beari ng housi ng of the through boss-type. Permanently self-1lubricating
body bushi ngs shall be provided and shall be sized to withstand bearing
| oads. A stuffing box of |iberal dinensions shall be provided at the
operator end of the vane shaft, arranged so that the packing can be
repl aced by renoving the bronze follower w thout renoving the operator

b. Discs: Discs shall be positively secured to the shaft with keys and/ or
pi ns of Type 316 stainless steel. Seating edge of the disc shal
contact the seat in the body for full 6.28 rad 360 degrees without
penetration of the seating surface by the shaft. D scs for valves with
rubber seat mounted in the body shall be of a symmetrical one-piece
cast design of alloy cast-iron (14 percent nickel, 6 percent copper, 2
1/2 percent chromum with no external ribs. Discs for valves with
rubber seat nmounted on the disc shall be cast iron conforning to C ass
40.

c. Valve Shaft: Valve shaft shall be of Type 304 stainless steel and
designed for both torsional and shearing stresses when the valve is
operated under its greatest dynam c or seating torque

.3.5.3 Pressure Relief and Unl oadi ng Val ve

A pressure relief and unloading val ve shall be provided for each positive
di spl acenment blower in the air piping on the discharge side and shal
performthe dual function of pressure relief and unloading the bl ower for
start-up. The valve shall have a cast-iron body with integral valve seat,
cast-iron disc, and steel spring for pressure setting. Valve shall be
furni shed for a pressure setting of not nore than 10 percent above maxi mum
operating pressure, but shall also have an operating nut or wheel for field
adj ustment of pressure setting. Pipe connection shall be flanged or
screwed.

.3.5.4  Check Val ve
Check val ve shall be provided on the discharge side of each bl ower and
shal | have a cast-iron or steel body, a single steel or alum num sw nging

disc, or dual discs. Dual disc valves shall have acrylonitril e-butadiene
rubber seals on the seating surface. Piping connection shall be flanged.
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Val ve shall be suitable for use in the maxi mum operating pressure range and
shal | have a maxi num pressure | oss of 0 kPa 0.0 psi at maxi num bl ower
capacity.

.3.5.5 Snubber

Air inlet to blower shall be provided with a snubber in order to reduce any
vi bration of the blower being transmtted to the air filter. Pressure drop
across each snubber shall not exceed 3.45 kPa 0.5 psi at maxi mum bl ower
capacity.

.3.5.6 Expansi on Joints

Expansi on joints shall be of the rubber spool type made of duck and

chl oroprene with a single arch in the nmddle, reinforced with steel wire
rings, flanged and fitted with zinc-coated split retaining rings. Expansion
joints shall be suitable for use with pressures up to 103.4 kPa 15 psig and
tenmperatures up to 135 degrees C 275 degrees F. Expansion joints shall be
provided in the air piping systemat the inlet and outlet of the air blower.

.3.5.7 Pressure Gage

Pressure gage in the air blower discharge piping shall be of the Bourdon
spring type, with corrosion-resisting novenents. Cases shall be finished
in baked enamel. Gages shall be provided with shut-off cocks or val ves and
shal | have an operating range of 0-103.4 kPa 0-15 psi.

.3.5.8 Ther nonet er

Thernoneter shall be straight formor dial type. Thernoneter shall have
brass or stainless steel case. Thernoneter shall be noisture-proof,
dust - proof, shock proof, and vibration-proof. Thernoneter shall have a
stainl ess steel tenperature sensing bulb not |ess than 50 mr 2 inches |ong,
with 13 or 19 mr 1/2 or 3/4 inch nale pipe thread connection. Thernoneter
shall read to a maxi mumtenperature of 20 percent above naxi mum operating
tenmperature

.3.5.9 Guar ds

Belts, sheaves, couplings, projecting setscrews, keys, and other rotating
parts, located so that any person may conme in close proxinmty thereto,
shall be fully enclosed or properly guarded in accordance with ASME B15. 1

.4 FROTH CONTROL SYSTEM
4.1 Cener al

The froth control system shall include punp, piping spray nozzles, valves,
and di scharge strainer. The punp shall punp clarified effluent fromthe
upper part of the settling tank to the spray nozzles in the settling tank.
A strainer shall be located on the discharge side adjacent to the punp. A
hose bi bb easily accessible fromthe wal kway shall be provided in a branch
fromthe froth control systemmain Iine piping. A gate valve shall be
provided in the froth control systemnain |line piping i mediately adjacent
to the hose bibb branch on the downstream side.

4.2 Froth Control System Punp

Punp shall be a subnersible punp or a centrifugal punp. Punp shall have a
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capacity of furnishing approximately 0.13 L/s 2 gpm to each spray nozzle at
the necessary spray nozzle pressure to produce the desired spray pattern.
Punp shall be nmounted in a fabricated steel well accessible fromthe top of
the top of the tank. A brass screen or strainer shall be provided on the
suction side of the punp.

.4.2.1 Subrer si bl e Punp

The punp shall be of the self-prinmng, single-stage, single-suction,
centrifugal type and shall include casing, inpeller seal and notor. Punp
and notor shall be in a compn seal ed casi ng and designed to be conpletely
subnersible. The punp shall be oil-filled using the nmanufacturer's
standard | ubricant to dissipate heat, |ubricate bearings permnently, and
elimnate potentially noist air within the notor chanber. Punp shall be
manual |y controlled fromthe electrical control panel and shall be provided
with a three-conductor waterproof power cord of sufficient |ength.

a. Pump: The inpeller shaft shall be an extension of the notor shaft.
Casing shall be cast iron, ASTM A 48/ A 48, C ass 25 mi ninum or
ASTM A 126, Class B mininum The casing shall be equipped with a
primng port and nmeans for readily draining the casing. The punp shal
have renovabl e wearing surfaces and bolted plates or segnented
sections. Inpeller shall be bronze, ASTM B 62. Inpellers shall be
cast in one piece, shall be bal anced, and shall be keyed, threaded, or
press fit to the nmotor shaft in a manner to provide positive |ocking
agai nst any rotative |oosening effect. Shaft shall be
corrosion-resisting steel, ASTM A 276, Type 416, or other corrosion
resisting steel equal or better than the foregoing. The inpeller and
notor shall have a conmon shaft. Shaft seal shall be nechanical type
The notor shall be provided with antifriction |ubricated-for-1life,
seal ed bearings. The bearings shall function on a continuous-duty
basi s while supporting the maxi num conbi ned radial and thrust | oads
i nposed by the el enents and hydraulic action of the punp.

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

NOTE: Insert electrical power characteristics.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

b. Punmp Mdtor: Mtor shall be constant speed, totally enclosed, vertica
type, conformng to NEVA MG 1. The notor shall be of adequate wattage
hor sepower to drive the punp continuously at the nmaxi num | oad
encount ered under any operating condition w thout overl oadi ng or
exceedi ng the nameplate rating of the notor. Mtor shall be suitable

for operation on [ ] volt, [ ] phase, | ] Hertz service
Mot or shall be protected agai nst overload, |ow voltage, and unbal anced
vol t age.

3.4.2.2 Centrifugal Punp

Punp shall be vertical centrifugal notor driven type and shall include
casing, inpeller, pump shaft, suspension pipe, discharge pipe, cover plate,
and notor. The punp shall be connected to the notor by a vertical shaft
with a flexible coupling, or by a thrust-carrying solid shaft motor with a
rigid coupling, or the connection nay be nade by use of a thrust-carrying
hol | ow shaft motor. Punp shall be manually controlled fromthe electrica
control panel

a. Pump: Casing shall be cast iron, ASTM A 48/ A 48N, Cass 25 mninmum or
ASTM A 126, Class B, minimum |npeller shall be bronze, ASTM B 62 or
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ASTM B 584. The inpeller shall have anpl e water passages, be
nmechani cal | y bal anced, and keyed and | ocked or otherw se securely
fastened to the punp shaft to prevent backing-off or |oosening with
change of rotation. The nechanical properties and dianeter of the
shaft shall be such as to insure that neither whip, deflection, nor
vibration will be of such nagnitude under nornal operating conditions
to i npose | oads on the shaft bearings greater than the design | oads.
Means shall be provided on that part of the shaft extendi ng above the
cover plate for adjustnent of the clearance between the inpeller and
the inner surfaces of the volute section. Suspension pipe shall be of
heavy w ought steel tubing or cast iron pipe and shall have anple
strength and rigidity. Suspension pipe flanges shall be suitably

machi ned or dowel ed to insure proper alignnment of the punp and shaft.

Di scharge pi pe shall be of wought steel having a wall thickness not

| ess than that specified in ASTM A 53/ A 53N for schedul e 40 pipe. The
di scharge end of the pipe shall termnate in a threaded connection of
pi pe size in accordance with the manufacturer's standard practice. The
sunp cover plate shall be cast iron or steel. One or nore radial bal
beari ngs designed and located to carry nechani cal and hydraulic thrust

| oads of rotating conponents shall be furnished. Thrust bearings shal
be | ocated above the punp-nounting plate or cover and fitted with a

noi sture-proof seal. Internediate shaft and | ower bearings shall be of
the sleeve type. Sleeve type bearings shall be heavy-duty bronze,
carbon, or nolded plastic-lined. Lubrication fittings shall be |ocated
in accessible, protected positions. A bright red mark shall be painted
at each lubricating point.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

NOTE: Insert electrical power characteristics.
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b. Mtor: Mtor shall be constant speed, totally enclosed, vertical type
sui table for outdoor service, and conform ng to NEVA Mz 1. The notor
shal | be of adequate wattage horsepower to drive the equi pnent
continuously at the naxi mum | oad encountered under any operating
conditions wi thout overloading or exceeding the naneplate rating of the
notor. Motor shall be suitable for operation on | ] volts, | ]
phase, | ] Hertz service. Mitor shall be protected agai nst
overl oad, | ow voltage, and unbal anced voltage. The nmotor shall be
nounted on a steel or cast iron stand of substantial construction to
ensure correct alignnent of notor and punp.

3.4.3 Spray Nozzl es

Spray nozzles shall be of the self-cleaning, hinged, counterweighted type
that will produce a sharp flat spray at normal punping rates. The spray
nozzl e shall be of non-clog and non-freeze design and have a nini num
orifice of 6 mr 1/4 inch diameter. Spray nozzles shall be self-cleaning,
and shall be made of corrosion-resisting materials and shall be adjustable
both vertically and horizontally.

3.4.4 Di scharge Strai ner
Strainer shall be Y-pattern of suitable size nmesh to prevent cloggi ng of

the spray nozzles. Strainer shall be of brass or stainless steel and shal
be accessible for cleaning fromthe wal kway.
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3.4.5 Pi pi ng and Val ves

Materials for piping and valves shall be as specified in paragraph entitled
"Pi ping." Hose hibb shall be of brass with 19 mr 3/4 inch hose thread
connection. Union shall be provided adjacent to val ves.

3.5 HYPOCHLORI NATOR ASSEMBLY

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: Delete this paragraph and subparagraphs

t heret o when hypochlorinator is not required.
Hypochl ori nator should be specified for all plants
4.38 L/s 100,000 GPD capacity and bel ow.

Chl orinator should be specified for all plants 6.57
L/s 150,000 GPD capacity and above. Between 4. 38
and 6.57 L/s 100,000 and 150,000 GPD capacity either
is suitable. Selection should be made on basis of
exi sting station or base practices, |oca

avai lability, and conparative costs.

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

3.5.1 Cener al
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NOTE: Delete reference to heater for plants in
areas where freezing tenperatures are not
encount er ed.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

Hypochl ori nator shall punp hypochlorite solution fromthe solution tank
through tubing to the diffuser located in the chlorine contact tank.
Hypochl ori nat or assenbly shall include feed punp with notor, hypochlorite

m xi ng tank, hypochlorite solution tank, timer, [heater,] suction and

di scharge tubing, diffuser, and housing. Hypochlorinator assenbly shall be
readi | y accessible and | ocated adjacent to the chlorine contact tank.

3.5.2 Hypochl ori nat or

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

NOTE: Insert average daily flowin first blank and
maxi mum 24 hour flow in second blank. See NAVFAC
DM 5, Figure 10-1.

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

The hypochl orinator shall be a solution feed punp of positive displacenent
type designed for feeding sodiumor cal ciumhypochlorite solutions.
Hypochl ori nator shall have a capacity to provide an adjustabl e dosage rate
of not less than 2 to 8 ng/l of chlorine equivalent over a flow range from
[ ] to[__ ] L/s [ ] to[___ ] gpd. Hypochlorinator shall be
fully automati c and manual | y adj ustable. Hypochlorinator shall have

di aphragm type or peristaltic type punp.

3.5.2.1 Di aphragm Type
The head of the punp shall be of corrosion-resisting plastic naterial that
will not react with the hypochlorite solution. The diaphragm of the feeder

shal |l be chemical resistant material or chloroprene synthetic el astomer.
Foot val ve and strainer shall be provided where necessary.
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3.5.2.2 Peristaltic Type

Punp shall be of the direct-feed tube type. Al parts that which cone in
contact with the hypochlorite solution shall be chem cally resistant
plastic or synthetic rubber.

3.5.2.3 Mot or

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: Insert electrical power characteristics.
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Mot or shall be constant speed, totally enclosed, horizontal type, suitable
for outdoor service, and conformng to NEMA MG 1. The notor shall be of
adequat e wattage horsepower to drive the feed punp continuously at the
maxi mum | oad encount ered under any operating condition w thout overl oading
or exceeding the naneplate rating of the nmotor. Modtor shall be suitable
for operation on | ] volt, [ ] phase, [ ] Hertz service. Motor
shal | be protected against overload, |ow voltage, and unbal anced volt age.
Mot or shall be either direct-connected to punp or provided with V-belt
drive.

3.5.3 Accessori es

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: Use 113.4 L 30 gallon mixing tank capacity
unl ess larger tank is necessary.
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NOTE: Use 189 or 208 L 50 or 55 gallon solution
tank capacity unless larger tank is necessary.

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R
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NOTE: Delete requirenents for heating for plants in
areas where freezing tenperatures are not
encount er ed.

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

Sol ution and m xi ng tanks and covers shall be of polyethylene plastic or
fiberglass with foaminsulation. Solution mxing tank shall have electric
notor-driven mixer with stainless steel shaft and inpeller; capacity shal
be [113.4 L] [[___ ] L] [30 gallons] [[___ ] gallons]. Hypochlorite
solution tank shall have a capacity of [189 L or 208 L] [[___ ] L] [50
gallons or 55 gallons] [[__ ] gallons]. Suction, discharge, and siphon
tubi ng shall be of translucent polyethylene plastic or nylon reinforced

pl asti c capabl e of withstanding 1034 kPa 150 psi internal pressure at 54.5
degrees C 130 degrees F. Diffuser shall be located at the inlet to the
chl orine contact tank and shall be of rigid PVC or ABS pipe resistant to
chlorine solution. The diffuser shall be perforated and of the open
channel type and shall be fastened at each end to the tank wall near the
bottom in the flow streamof the influent to the chlorine contact tank.
Control of hypochlorinator shall be by means of liquid | evel sensing probes
| ocated in chlorine contact tank. The hypochl orinator assenbly shall be
housed in a reinforced fiberglass or netal housing of at least 0.9 mr 20
gage netal and lined with 25 mr one inch m ninum thickness insul ation.
Housi ng shall have a renovabl e cover for easy access. [Tape heater or
thernostatically controlled heat |anps or other method of space heating
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3.

shal | be provided].

6 CHLORI NATOR ASSEMBLY
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NOTE: Delete this paragraph and subparagraphs
thereto when chlorinator is not required.
Hypochl ori nat or should be specified for all plants
4.38 L/s 100,000 GPD capacity and bel ow.

Chlorinator should be specified for all plants 6.57
L/s 150,000 GPD capacity and above. Between 4. 38
and 6.57 L/s 100,000 and 150,000 GPD capacity either
is suitable. Selection should be made on basis of
exi sting station or base practices, |oca
availability, and conparative costs.
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6.1 Cener al

Chlorinator shall receive chlorine gas fromchlorine cylinders and water
fromthe water supply system and di scharge chlorine solution through piping
to the diffuser located in the chlorine contact tank. Chlorinator assenbly
shal | include chlorinator, scale, chlorine gas manifold, flexible
connector, water piping, chlorine solution piping, vent tubing, vacuum
signal tubing, diffuser, and housing.

.6.2 Chl ori nat or

Chlorinator shall be solution feed vacuumtype and conprise the follow ng
parts: a pressure-regulating or vacuumregul ating valve, a floweter, a
vacuum relief or vacuum shut-off valve, a pressure relief valve, a check
val ve, an injector or ejector, a gas filter, a chlorine pressure gage, a
chlorine supply indicator, water pressure gage, a water strainer and an
electric heater. The chlorinator shall be designed for

proportional -automatic control. Chlorinator shall be so designed that the
control mechanismis under a vacuum when the unit is in operation. The gas
shall be thoroughly nmixed with water before it is discharged fromthe
injector. The chlorinator shall function accurately within four percent of
the set feed rate regardless of normal variations in the water pressure

operating the machine. |In case of failure of the gas supply, the
chlorinator shall be protected against flooding by a ball check val ve or
simlar device and under no condition shall it be possible for water or

wat er vapor to enter into any dry gas lines or control parts. Chlorinator
shal | have a capacity to provide a dosage rate of not less than 2 to 8 ng/l
over a flowrange from|[__ ] to[___ ] L/'s gpd. Al conmponent parts of
the chlorinator exposed to chlorine gas or chlorine solution shall be of
materials resistant to chlorine. The pressure-reducing or

vacuum regul ati ng val ve shall reduce the pressure of the chlorine gas to a
vacuum and nmaintain a constant flow within plus or nminus 4 percent for any
given setting of rate of feed. The vacuum and pressure relief device shal
[imt the vacuumwi thin the chlorine feedi ng-machi ne and provide a suitable
vent to the outside atnobsphere for the escape of any chlorine gas rel ease
through i nproper operation of the equipnent. A vacuum shut-off valve may
be substituted for the vacuumrelief which will seal off the chlorinator
when excessive vacuumis present. The flowreter shall be a netering device
for measuring the flow of chlorine gas in pounds per 24 hours over a range
of not less than 10 to 1 maxi mum feed and shall be mounted on the face of
the chlorinator. The injector or ejector shall receive all chlorine and
nmake- up water and di scharge the resulting solution to the point of an
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3.

application. A check valve that will prevent water backing into the
injector suction line shall be provided. The vacuum regul ator val ve shal
automatically close when ejector water supply or ejector vacuumis | ost.
Chlorine pressure gage shall be of the diaphragmtype, and shall be nmde of
corrosion-resisting material. The gage shall indicate accurately the
pressure of chlorine gas as supplied fromthe cylinder. Chlorine supply

i ndi cator shall be supplied with the unit to show whether chlorine is
avai | abl e or exhausted. The proportional -automatic control device shall be
actuated by a pressure differential or a signal fromthe primary el ement
and shall be so transmitted or converted as to vary the rate of chlorine
feed in proportion to the rate of flow over the entire range of the
chlorine neter in the chlorine feeding machine. The equi pnent shall be
actuated by the flowneter. Chlorinator shall be floor, panel- or

wal | - mount ed. Fl oor-nounted and panel -mounted units shall have necessary
components enclosed in a panel or cabinet and shall be self-supporting.

Wal | -mounted unit shall contain all necessary conponents and shall be
capable of firmattachnent to a wall or partition.

7 COVM NUTOR AND BAR SCREEN UNI T

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

NOTE: Del ete paragraph and subparagraphs when
comminutor is not required for plant. For plants of
1.09 L/s 25,000 GPD capacity and bel ow, the

comm nutor and bar screen unit may be onitted, and
in lieu thereof, a screening basket provided in the
aeration tank. For installations in which al

sewage has passed through a conm nutor and bar
screen upstream of the plant, a comm nutor and bar
screen unit need not be provided as a part of the

pl ant equi prent.
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7.1 Cener al

The conmm nutor and bar screen assenbly shall be conplete and sel f-contained
and so arranged that whenever the conminutor is not operating, all sewage
shal |l be diverted automatically through the bar screen before it enters the
pl ant, and whenever the comminutor is operating, all sewage is directed
through the conmmi nutor.

.7.2 Conmmi nut or

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

NOTE: Insert flow rates as derived from NAVFAC
DM 5, Figure 10-1.
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The conm nutor shall be rotating type and shall include a rotating slotted
drumthat functions as a screen and a support for the rotating cutters, a
casing that supports the stationary cutters, and a drive assenbly. The
rotating cutting teeth shall be evenly spaced around the entire outer
perineter of the rotating drum As the drumrotates, the cutting teeth
shal | pass through a stationary conb section and cut against it. The
cutting and screeni ng nechani smshall cut or shred all sewage solid,
including sticks, rags, and stringy materials, wthout removing them from
the sewage flow, w thout clogging the screen, and wi thout binding, janmm ng,
or stalling the nmoving parts. The comm nutor shall be readily renovabl e
fromits housing wthout disturbing plant operation. The rotating drum and
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the support casting shall be of high-quality close-grained cast iron or
cast al um num of adequate strength and rigidity to withstand all | oads
imposed in themfromthe operation of the conm nutor and drive assenbly.
Cast iron shall neet the requirenents of ASTM A 48/ A 48N, Cass 30, m ni num
Al um num shall be a heat-treated alum numalloy. Casing my be conposed of
one or nore parts. The comm nutor shall reduce the solids in sewage to a
size that will pass through 6 mr 1/4 inch slots in the rotating drum The
comm nutor shall operate automatically and continuously, it shall be
designed to pass a mnimumflow of [ ] L/'s GPD, an average fl ow of
[ ] L/'s GPC, and maximumflow of [ ] L/'s GPD, and shall be capabl e
of satisfactory operation at zero flow conditions. Commi nutor shall be
designed for free discharge where the discharge is |ocated above the liquid
level in the aeration tank or controlled discharge when the drumis
partially submerged.

.7.2.1 Comm nutor Drive

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

NOTE: Insert electrical power characteristics.
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Conmi nutor shall be driven by an electric notor, constant speed, totally
encl osed, horizontal or vertical type, suitable for outdoor service, and
conformng to NEMA Mz 1. The notor shall be of adequate attage horsepower
to drive the comm nutor continuously at the maxi mum | oad encountered under
any operating condition w thout overloading or exceedi ng the nanepl ate
rating of the motor. Mbtor shall be suitable for operation on [__ ]
volt, [ ] phase, [ ] Hertz service. WMdtor shall be protected

agai nst overload, |ow voltage, and unbal anced voltage. Power transmni ssion
fromnotor to rotating elenent shall be by nmeans of a vertical or a right
angl e gear reduction unit provided as an integral part of the notor.
Reduction ratio shall be such as to produce the proper operating speed for
the conmmi nutor mechanism The unit shall be designed to withstand any

| oadi ngs produced by thrust, out-of-balance, and vibration resulting from
operating conditions and shall operate fromzero rpmto a speed conpatible
with the drum shaft speed. All conponents shall be designed to wthstand
continuously the full |oad notor wattage horsepower. Gearing may be spur
helical, spiral, bevel, wormor a conbination thereof. Al gears shall be
wrought or alloy steel except that worm gears shall be bronze. The gear
teeth may be through-hardened, contour-induction-hardened, nitrided, or
carburized. Flanme-hardened gears will not be acceptable. The housing shal
be of high-quality, close-grained cast-iron or fabricated steel. A

[ ubrication systemshall be provided for the gears. Bearings may be
lubricated with oil or grease. The comminutor electric circuitry shal
include an automatic overload type reversing device with nonentary tine
delay to prevent jamm ng or danmage to the unit should an exceptionally hard
obj ect be encountered in the sewage. The gear notor shall be nounted on
the comminutor in a close coupled arrangenent.

.7.2.2 Cutting El enments

Al cutting elenments, including conbs, teeth and bars, shall be of
stellite, Type 316 hardened stainless steel, or high-carbon chrone steel.
El ements shall be conpletely adjustable to allow themto be readjusted to
conmpensate for wear. Elenents shall be renovable for sharpening or

repl acenent .
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3.7.2.3 Beari ngs

Al'l bearings shall be of the antifriction type having a rated-life
expectancy (L-10) of 100,000 hours based on ABVA SBRB St andards when
operating continuously at the rated full | oad wattage horsepower and speed.

3.7.2.4 Lubri cati on

Bearings shall be either oil or grease lubricated. Gear reduction unit
shall be oil or grease lubricated. QI lubricated bearings and reduction
units shall have sight glass or other positive nmeans of determning oi
level. Al grease-lubrication pressure-line fittings and all oil fill and
drain lines shall be easily accessible when conminutor is in place.

3.7.2.5 Anchor age

Conmi nut or shall be furnished conplete with Type 316 stainless steel anchor
bolts and cast iron soleplate or suitable support bracket for installation
within the box channel or trough.

3.7.3 Bar Screen

The bar screen shall be constructed of 6 mr 1/4 inch by 50 mr 2 inch flat
steel bars, with the 50 mr 2 inch faces parallel with sewage flow, or 13 m
1/2 inch dianmeter steel bars hot-di pped after fabrication, with 25 mr one

i nch space between bars.

3.7. 4 Conmm nut or Chanber
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NOTE: Delete "or concrete" when steel plant only is
required. This specification is structured for

steel plant only, concrete plant only, or steel or
concrete plant at the Contractor's option. Anpbng
the factors to be considered are initial cost,

mai nt enance costs, |ife expectancy, and possible
need for relocation during period of useful life.
Steel plant is generally nore econom cal in first
cost than concrete plant; however, naintenance costs
may be higher. Concrete plant woul d have a hi gher
life expectancy in highly corrosive soils. Snall
steel plants are suitable for relocation. Concrete
plant is considered as plant having outer walls of
concrete regardl ess of material used for interior
wal s or partitions. Steel plants are considered as
pl ants having outer walls of steel and bottom of
steel or concrete (except that all-steel would be
needed for relocatable plants).
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Chanmber shall be of steel [or concrete]. Steel chanber shall be

constructed of 6 nr 1/4 inch steel plate, with necessary angle iron on top
edges and having not |less than 200 nr 8 inch flanged inlet and 200 mr 8 inch
flanged outlet. The chanmber shall be fitted with diversion slide gate(s),
conmm nutor inlet and discharge, anchor bolts, inclined or vertical bar
screen, and contain a stop gate of steel or alumnumto stop flowto

comm nutor when it is out of service.
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3.8 SCREENI NG BASKET
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NOTE: Delete the paragraph when conm nutor is
required for plant. For plants of 1.09 L/s 25,000
GPD capacity and bel ow, the conmm nutor and bar
screen unit nay be onmitted, and in |lieu thereof, a
screeni ng basket provided in the aeration tank. For
installations in which all sewage has passed through
a conm nutor and bar screen upstream of the plant, a
commi nutor and bar screen unit need not be provided
as a part of the plant equipnent.
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There shall be furnished and installed at the plant influent, a readily
renovabl e, fabricated steel screening basket, sized for maxi mum fl ow, which
shall be located so that the total volune of incom ng raw sewage will be
screened before it enters the plant. The basket shall be fabricated fronm 5
mr 3/ 16 inch dianeter 302 stainless steel wire or 10 mr 8 inch hot-rolled
steel bars with 25 mr one inch space between bars.

3.9 | NSTALLATI ON
3.9.1 Cener a

Installati on work shall include construction of the concrete support

sl ab(s); setting and anchoring of the treatnent plant; construction of
concrete pads for equi pnent not nounted on the plant; field installation of
pl ant equi prent, accessories, and appurtenances shi pped unnounted to the
project site; installation of piping fromblowers to air header, piping
connections to plant inlet and outlet, and installation of water service
line; and installation of electrical wiring fromelectrical control system
enclosure to notors and installation of electrical service to the
electrical control systemenclosure. The installation work covered by this
section also includes earthwork operations as interrelated to plant
installation. Except as nodified or anplified herein, sewage treatnent

pl ant shall be installed in accordance with the recomendati ons of the
manuf acturer of the plant.

3.9.2 Manuf acturer's Representative

The Contractor shall procure the services of an engi neer representative of
the manuf acturer of the najor portion of the treatnent plant who is al so
famliar with the other equipnent furnished. The representative shal

i nspect the equipnent after erection, nake adjustnents in placing the

equi pnent in operation, and shall be present during final inspection,
start-up, and acceptance test.

3.9.3 Sequence of Operations
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NOTE: |Insert appropriate Section nunber and title
in blank bel ow using format per UFC 1-300-02,
"Unified Facilities Quide Specifications (Ufgs)

"
For mat St andard
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NOTE: Delete "cathodic protection" when concrete
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plant only is specified.
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Sequence of operations shall, in general, follow the recomrendati ons of the
pl ant manufacturer. Installation of plant shall not begin until the
concrete support slab has achieved not less than fifty percent of its
maxi mum strength. Backfilling operations as specified in[__ ] shall be

nodi fi ed as recommended by the instructions of the plant manufacturer. Al
wel di ng, [cathodic protection] alignment, water tightness testing,

pai nting, and anchoring shall be conpleted, inspected, and approved before
any backfilling is done.

.9.4 Mat chmar ki ng

Al parts and conponents of the plant shall be clearly match marked,
correspondi ng to assenbly draw ngs furni shed by the manufacturer of the
pl ant.

.9.5 Qualification of Wl ders

Al wel ding shall be done by welders qualified and in accordance with
AWS D1.1/DL1. 1M,

.9.6 Pi pi ng

Pi ping shall be installed to true alignnent and rigidly supported.
Mechani cal joints shall be nmade in accordance with the requirenents of

AWM\ C600. Flanged joints shall be nmade up tight, care being taken to
avoi d undue strain on flanges, valves, fittings and other equi prent and
accessories. Screwed joints shall be nmade up tight with a stiff mxture of
graphite and oil, inert filler and oil, or an approved graphite conpound,
applied to the male threads only. Threads shall be full cut; not nore than
three threads on the pipe shall remain exposed.

. 9.7 Settling Tank Fl oor
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NOTE: Delete requirenents for signal transm ssion
to the chlorinator when hypochlorinator is
specified. Hypochlorinator should be specified for
all plants 4.38 L/s 100,000 GPD capacity and bel ow.
Chl orinator should be specified for all plants 6.57
L/s 150,000 GPD capacity and above. Between 4. 38
and 6.57 L/s 100,000 and 150,000 GPD capacity either
is suitable. Selection should be nmade on basis of
exi sting station or base practices, |oca
availability, and conparative costs.

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

When rotating sludge collector is used, work shall be as hereinbefore

speci fied through placing of tank floor except for sludge cone, which shal
be in accordance with recommendati ons of the plant manufacturer. The tank
floor shall then be given a screed finish, after which it shall be
roughened by scoring with a rake or simlar tool. Follow ng installation
of the rotating sludge collector nmechanism the tank fl oor shall be brought
to finish grade by neans of a cenent-nortar grout surfacing swept into

pl ace by use of the sludge collector arms, as hereinafter specified. Wen
the coll ector mechani sm has been erected and i nspected by the engi neer
representative of the manufacturer and the arns and bl ades have been
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adjusted to give the required clearance above final floor grade, a 50 by
150 mm 2 by 6 inch wooden straight-edge with metal -cl ad edge shall be
fastened to each sweeping arm approximately 6 mv 1/4 inch bel ow t he
sweepi ng bl ades to provide a suitable squeegee. Cenent-nortar grout shal
be conmposed of one part cenment, three parts sand, with sufficient water as
required for conditions of placenent, and with one teaspoon of powdered

al um num added per bag of cenent. Before the cenment-nortar grout is

pl aced, the floor shall be thoroughly cleaned of dirt, soil, or other

subst ances that woul d prevent the proper bonding of the surfacing to the
concrete subfloor. The grout surfacing shall be brought to finish grade as
nearly as possible by hand. The collector arnms with strai ghtedges attached
shall be rotated nanually to conplete the operation. Use of the drive unit
for sweeping in the grout surfacing will not be pernmitted. Provision shal
be made to prevent grout fromentering the sludge cone; any grout which
falls in the sludge cone or on the tank walls shall be renoved i mredi ately.

.9.8 Repai r Painting

Al metal surfaces that require painting shall be inspected for holidays,
scrat ches, chips or other damages. These inperfections shall be refinished
by cleaning all burrs and rough surfaces and sanding to a snooth finish,
after which the surfaces shall be prinmed and repainted.

. 9.9 Adj ust nent s

For itenms of equipnent involving V-belt drives, adjustnent of sheave
alignment and belt tension shall be carried out in accordance w th product
manuf acturer's instructions as furnished by the plant manufacturer.

.10 FI ELD TESTS AND | NSPECTI ONS
.10.1 CGener a

The [Contracting Oficer will] [Contractor Quality Control representative
shal I] conduct field inspections and witness field tests specified in this
specification. The Contractor shall performfield tests and provide all

| abor, equiprment and materials required for testing, except that the
CGovernment will provide water, fuel, and electric power required for field
test, when available. All defective equipnent, materials, or workmanship
disclosed as a result of the tests given herein shall be corrected by the
Contractor at no cost to the Governnent.

.10.2 Al'i gnnent and Leveling

I nspection shall be made to assure that the plant is level within

tol erances recomended by the plant manufacturer. Al plant conponents and
equi pnent shall be checked to ensure that they are properly aligned and

| evel .

.10.3 Pl ant Equi prent

Al'l nmechanical and electrical units shall be operated and tested as
specified herein. Should any defects that occur before or during the
tests, shall be renedi ed and changes or repl acenent of equipnent shall be
nmade as nmay be necessary to conply with these specifications.

3.10.3.1 Commi nut or Tests
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NOTE: Del ete the paragraph when commi nutor is not
required for plant. For plants of 1.09 L/s 25,000
GPD capacity and bel ow, the conm nutor and bar
screen unit nmay be onmtted, and in |lieu thereof, a
screeni ng basket provided in the aeration tank. For
installations in which all sewage has passed through
a conm nutor and bar screen upstream of the plant, a
commi nutor and bar screen unit need not be provided
as a part of the plant equipnent.
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The conmm nutor shall be operated with liquid flow ng through the

conmi nutor. After two hours of operation, overheating, noise, vibration,
and speed of the notor and comm nutor shall be checked. The automatic
reversing of the comm nutor shall be checked when an object is |odged in
the cutting stream

.10.3.2 Mechani cal Aerator Tests

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

NOTE: Del ete paragraph when step aeration type or
conplete mxing type is specified or when nmechani ca
aerator is not allowed for extended aeration type.
Mechani cal aerator nmay not be suitable for use in
areas havi ng prol onged peri ods of sub-freezing

t enper at ures when spray may form accunul ati on of
ice. Consideration should be given to tenperature
and detention tinme of the liquid and freeboard in
the tank in determ ning tenperatures that may be
tol erated. Mechanical aerator is not suitable for
ext ended aeration type where eventual conversion to
step aeration is contenpl ated.
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Mechani cal aerator(s) shall be tested as soon as practicable after
installation, and the aeration tank is ready for use. The aerator shall be
operated under the varying subnergence conditions specified in the factory
test. During these tests, the unit(s) shall operate w thout overheating or
excessive vibration and shall be satisfactory in every respect. The
initial operation of the aerator and the conduct of the field tests shal

be under the supervision of the plant nmanufacturer. The Contractor shal
supply such | abor and nmaterials as nmay be necessary to properly performthe
tests. During the tests, operating data shall be taken at regul ar
intervals and incorporated in a report. Data readings shall be based on

pl ant meters, gages, and instrunments, and shall include the follow ng:

not or anperes, notor kilowatts, bearing tenperatures, and | ubricating oi
pressures and tenperatures.

.10.3.3 Bl ower - Driven Assenbly Operation Tests

Bl ower -driven assenbly shall be tested as soon as practicable after
installation and the aeration tank is ready for use. The blower shall be
operated under varying capacities and di scharge pressures covering the
range of conditions specified. During these tests, the units shall operate
wi t hout overheating or excessive vibration. The initial operation of the
bl ower driver and the conduct of the field tests shall be under the

supervi sion of the plant manufacturer. The Contractor shall supply such

| abor and materials as may be necessary to properly performthe tests.
During the tests, operating data shall be taken at regular interval and
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incorporated in a report. Data readings shall be based on plant neters,

gages and instrunments, and shall include the foll ow ng:
a. Ar volume

b. Air inlet and di scharge pressure and tenperature

c. Mdtor amperes

d. Mdtor kilowatts

e. Bearing tenperatures

f. Stator tenperatures

g. Lubricating oil pressures and tenperatures

h. Lubricating oil cooling water tenperatures

.10.3.4 D ffusers

Perf ormance tests shall be conducted on the diffusers in the field.

a.

Oxygenation Capacity Tests: Tests shall be perforned as foll ows:

(1)

(2)

(3)

(4)

(5)

(6)

(7

The aeration tank shall be thoroughly cleaned and then filled
with fresh tap water.

The tenperature of the fresh water shall be as close to 20
degrees C 68 degrees F as possible.

Subrer si bl e sanpl e punps shall be installed at three operating
depths, 2.4 m 1.8 m and 1.2 m 8 feet, 6 feet, and 4 feet depths
at two selected locations in the basin on opposite sides of the
tank, one at 1/4 the distance fromcenter of tank and the other at
3/4 the distance from center

A catalyst, chloride or sulfate, shall be dissolved in the tank
contents, with the diffusers working to insure mxing, to a
m ni mum concentration of 2 ng/1 of cobalt ion

After the tank has reached a steady state condition for 30

m nutes, a sodiumsulfite solution, which renmoves the D.O shal

be released uniformy into the tank contents. For a liquid having
an initial D.O concentration of 10 ppm approxi mately one pound
of dry sodiumsulfite shall be provided per 3,780 L 1,000 gallons
of liquid per test. (This will provide an excess of sodi um
sulfite to conpensate for oxidation during mxing.)

As the D.O rises in the tank, size sanples, one for each depth
at each location, shall be drawn at one to five mnute intervals.
Interval shall be selected to obtain at |east six sets of sanples
between 10 and 90 percent saturation. The D.O shall be run by
the Azide Moddification of the lodonetric Method as outlined in
AWM 10084, or by use of a D.O probe and an average shall be
obt ai ned on the sanples for each sanpling tine.

A sem -log plot of the data of the D.O deficit against tine
shal |l be constructed. Only points between 10 and 90 percent
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(8)
(9)

(10)

(11)

b. Mx

(1)

(2)

(3)

(4)

(5)

3.10.3.5

saturation shall be considered. A line of best fit shall be drawn
t hrough the plotted points.

The sl ope of the line shall be cal cul at ed.

Corrections shall be nade for tenperature, oxygen saturation of
the water, and the relative transfer coefficient of the water and
then the pounds of oxygen dissolved at standard conditions of 20
degrees C 68 degrees F tap water, and "O' ppm di ssol ved
concentration shall be conputed.

Shoul d diffusers fail to produce the oxygenation capacity
requi red, the series of tests shall be repeated.

If the required oxygenation capacity is not produced after two
test repetitions, the Contractor shall either correct the
defective unit(s) or replace themwith new unit(s), and the test
procedure shall be repeated as set forth herein, unti
satisfactory units are obtained.

ng Tests: Mxing test shall be perfornmed as foll ows:

Vel ocity neasurenents shall be nmade throughout the tank under
actual operating conditions to test for conplete mxing of tank
contents.

This test shall be conducted at the same tinme as the oxygenation
capacity test.

Measurements shall be taken at the quarter points of each tank
wal I, 600 mr 2 feet fromthe wall, and at the levels of the sanple
punps used in oxygenation capacity tests. M nimmvelocity shal
be 0.18 neters per second 0.6 fps. Measurenents shall be taken
with a current neter.

Shoul d any of the velocity neasurenents fall bel ow the specified
m ni rum vel ocity, the test shall be repeated.

If the specified mininumvelocity is not produced after two test
repetitions, the Contractor shall either correct the defective
unit(s) or replace themwith new unit(s), and the test procedures
shal |l be repeated as set forth herein, until satisfactory units
are obtai ned.

Hypochl ori nat or Tests
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NOTE: Delete this paragraph when hypochl orinator is
not required. Hypochlorinator should be specified
for all plants 4.38 L/s 100,000 GPC capacity and

bel ow. Chlorinator should be specified for al
plants 6.57 L/s 150,000 GPD capacity and above.

Bet ween 4.38 and 6.57 L/s 100,000 and 150, 000 GPD
capacity either is suitable. Selection should be
made on basis of existing station or base practi ces,
| ocal availability, and conparative costs.
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The pulley and belt drive shall be inspected and adjusted for the average
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flow of feed solution desired. The capacity of the feeder shall be tested
for a period of not less than 2 hours nor nore than 6 hours. The follow ng
tests shall be made:

a. Check the unit for | eaks.

b. Determne the anmount of chenical solution used during the test run to
ascertain if the unit is functioning within the prescribed Iimts of
the feed rate indication plus 15 percent.

c. The unit shall shut off automatically when the liquid elevation in the
chlorine contact tank drops bel ow the contact sensing probes and start
when the water rises. The unit shall start and stop 10 tines out of 10
consecutive starts.

.10.3.6 Chl ori nator Tests
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NOTE: Delete this paragraph when chlorinator is not
required.
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The unit shall be operated for a period of not |less than 2 hours nor nore
than 6 hours. The tests to be perforned shall be as foll ows:

a. The unit shall be checked for |eaks. The shall be done by using an
aqueous ammoni a solution on a cotton or cloth swab on a wooden stick
held close to all connections of the chlorinator

b. Determine the amount of chlorine used during the test run to ascertain
if the unit is functioning within the prescribed limts of 4 percent of
the set feed rate.

c. The chlorinator shall be stopped when the water supply is interrupted
or shut off.

d. Wen the gas supply is exhausted or shut off, there shall be no
back-fl ow of water into the unit.

.10.3.7 Air Lift Punp

The air lift punmp shall be tested for discharge capacity in liters per
second gallons per mnute of clean water. This shall be based on
percent age of subnergence of the eductor pipe to the total height of the
eductor pipe. The amount of air in L/s cfmrequired to lift 1.26, 2.52,
and 3.16 L/s 20, 40, and 50 gallons per minute of clear water shall be
determined. The air throttling valve shall be tested and adjusted to
provide the desired discharge rate. Test all joints in airline for |eaks at
689. 4 kPa 100 psi pressure.

.10.3.8 Fl ow Measuri ng Equi pnent
V-notch weir shall be tested for accuracy of flow neasurenents as stated by
equi prrent manuf acturer. Tests shall be nade using clear water, using

sui tabl e neasuring containers. Accuracy shall be plus or m nus 2 percent
of the actual rate over a five-to-one range.
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3

3.

.10.3.9 El ectrical Control System Tests

The plant manufacturer's representative shall inspect the installation of
the electrical control systemwth the Contracting Oficer and check
circuits and connections to all motors and electrical controls. The

manuf acturer's representative shall, upon satisfactory operation of all
circuits and controls transnit to the Contracting Oficer, three copies of
letter certifying that the wiring is conplete in accordance with the intent
of the specifications for both manual and/or automatic operation and proper
functioning of the sewage treatnent plant.

.10.4 Qperating Instructions

Printed operating instructions specified hereinbefore will be reviewed by
the Contracting Oficer with the plant manufacturer's representative at the
site. Each mmjor piece of equipnent shall have a nane plate attached to it
i ndicating characteristics of the equi pment such as: nane, capacity, watts
HP, rpm voltage, nodel or serial nunber. Also, each operating piece of
equi prent shall have a nmetal or plastic tag, non-corrosive type, with a
nunber, nane, or letter corresponding to one given in a flow di agram
(isonetric drawi ng) of the plant to be furnished by the manufacturer.

.10.5 Plant Start-Up

Before allowing any liquid to discharge into the tanks, all tanks,
chanmbers, channel s, |aunders, piping and pi eces of equi pnent shall be cl ean
and free of any debris such as pieces of wood, concrete or |eaves.

Manuf acturer's representative shall be present at plant start-up. The
Contracting Oficer will also be present so that he will becone famliar

wi th each piece of equipnent and its proper operation and function. The
manuf acturer's nmanual on operation and nai ntenance shall be foll owed, step
by step, so that as each piece of equipment is put into operation, the
manuf acturer's representative shall explain in detail its function. Once
the plant is filled with water or sewage, the flow di agram furni shed shal
be followed and checked out with the on-site inspection.

The adj usting of equipnent shall be nmade as required. The plant shall be
examined to deternmine if it is structurally sound. Al defects noted shal

be reported and corrected. If no defects are detected, this shall be
reported.
11 WORK | NCLUDED UNDER OTHER SECTI ONS
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NOTE: Delete reference to piling when not required
for plant foundation. On the project draw ngs, show

1. Type of plant: (Extended aeration, Step
Aeration, or Conplete MXxing).

2. Design flow
3. 5-day BOD | oadi ng.
4. Suspended solids | oading.

5. Whether a comminutor is needed for plants 1.09
L/s 25,000 GPC or less in size.
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6. Wet her nmechani cal aerator should be all owed.

7. \Wether plant should be concrete only, stee
only, or either concrete or steel at Contractor's
option.

8. Wiether piling is required for foundations.

9. \Whet her hypochl ori nator or whether chlorinator
shoul d be used for plants in4 .38 to 6.57 L/s
100, 000 to 150,000 GPD range.

10. Wether raw sewage recircul ati on box
(recirculation to punping station) is needed.

11. Wiether plant is to be of aboveground or
bel owgr ound constructi on.

12. Seismic loading (if necessary).
13. Electric power characteristics for notors.

14. \Whether automatic operation of air lift punps
shoul d be required.

15. Wnd load and ice load for rotating sludge
col I ector.

16. Oganic loading (5-day BOD) if other than that
given in the text.

17. Total suspended solids if other than given in
the text.

18. Size of hypochlorite mxing tank if |arger
capacity than 113.4 L 30 gallons is needed.

19. Size of hypochlorite solution tank if |arger
capacity than 208 L 55 gallons is needed.

20. Wiether, for extended aeration type plant,
eventual conversion to step aeration type is

anti ci pat ed.
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NOTE: |Insert appropriate Section nunbers and titles
i n blanks bel ow using format per UFC 1-300-02,
"Unified Facilities Quide Specifications (Ufgs)

"
For mat St andard
EIR IR R R R S I I I I I I I I I I R R S I I IR I R I I I I R I I I A I I I I R I S I S b E b I I I I I R I b I I b I I b I b b b I

Eart hwork not specified herein is included under [ ]. Concrete work

not specified herein is included under [ ]. [Piling is included under
[ 1.1 Field painting not specified herein is included under [ ].
Pi pi ng and val ves not specified herein are included under [__ ].

El ectrical work not specified herein is included under [__ ].
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3.

12 DELI VERY AND STORAGE

Al'l equi prent and parts shall be packaged for shipnent to prevent breakage,
damage or cause out-of-adjustnent calibration, readings, or controls.
Materials delivered to the site shall be inspected for danage and shall be
unl oaded and stored with a mnimum of handling. Only structural stee
nmenbers, steel plates, boxes, channels, weirs and baffles may be stored
outdoors, off the ground, and under a weathertight covering. Al equipnent
shi pped separately and not nounted on the plant shall be stored indoors,
off the floor. The area shall be dry with adequate ventilation, free from
dust or water, and shall permt easy access for inspection and handling.
Prefabricated steel plants shall be lifted off the truck at the site and

pl aced on the prepared concrete slab. During inclenent weather, the
Contractor shall cover the plant until such tine that an inspection can be
made of the equi prment delivered to assess any damage, if any has occurred
intransit. The Contractor shall be responsible for material delivered and
stored at the site or other location. Contractor shall take neasures for
security of the equiprment and it will be the his sole responsibility up to
the tinme of acceptance of the plant by the Contracting Oficer.

-- End of Section --
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