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SECTI ON 46 07 53

PACKAGED WASTEWATER TREATMENT EQUI PMENT
02/ 20, CHG 2: 11/23
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NOTE: This guide specification covers the

requi renents for prefabricated package wast ewat er
treat ment bi ochem cal and aeration systens,

i ncl udi ng extended aeration, contact stabilization
step aeration, and conplete mxing. These
facilities are intended for treatnment of donestic
wast ewat er only. Special consideration nmust be
given to wastewater containing industrial wastes.

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

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

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)
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NOTE: On the project draw ngs, show

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

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

4. Suspended solids | oading.
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5. Wether a commnutor is needed for facilities
1.09 L/s 25,000 GPD or less in size.

6. Wether nmechanical aerator is all owed.

7. \Wether plant should be concrete , steel
conposite, or a conbination

8. \Wether piling is required for foundations.

9. Whet her hypochl ori nator or whether chlorinator
will used for facilities in 4.38 to 6.57 L/s 100, 000
to 150, 000 GPD range.

10. Wether raw wastewater recircul ation box
(recirculation to punping station) is needed.

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

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

14. \Whether automatic operation of air lift punps
are required.

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

16. Organic | oading (5-day BQOD).
17. Total suspended solids.

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

19. Size of hypochlorite solution chanmber 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

t hi s paragraph by organi zation, designation, date,
and title.

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

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

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

AVERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMR)

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

AVERI CAN GEAR MANUFACTURERS ASSCCI ATI ON ( AGWA)

AGVA 908 (1989B; R 1999) Informati on Sheet:
Ceonetry Factors for Deternmining the
Pitting Resistance and Bendi ng Strength of
Spur, Helical and Herringbone Gear Teeth

AGVA 2011 (2014B) Cylindrical Wirngearing Tol erance
and I nspection Mt hods

AGVA | SO 10064-6 (2010A) Code of Inspection Practice - Part
6: Bevel Gear Measurement Met hods

AGVA | SO 17485 (2008A; Suppl emrent 2008) Bevel Gears - 1SO
System of Accuracy (I ncludi ng Suppl enent -
Tol erance Tabl es 2008)

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

ANSI / AGVA 2004 (2008C;, R 2014) Gear Materials, Heat
Treat ment and Processi ng Manual

ANSI / AGVA 6013 (2006A; R 2016) Standard for Industrial
Encl osed CGear Drives

ANSI / AGVA 6034 (1992B; R 2010) Practice for Enclosed
Cylindrical Wrngear Speed Reducers and
Cearnotors

ANSI / AGVA 6113 (2016B) Standard for Industrial Enclosed
Cear Drives (Metric Edition)

AMERI CAN PETROLEUM | NSTI TUTE (API)

APl Spec 6D (June 2018, 4th Ed; Errata 1 July 2018;
Errata 2 August 2018) Specification for

SECTI ON 46 07 53 Page 7



Pi pel i ne and Pi pi ng Val ves
AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME Bl.20.1 (2013; R 2018) Pipe Threads, GCeneral
Pur pose (I nch)

ASME BLl. 20. 2M (2006; R 2011) Pipe Threads, 60 Deg.
CGeneral Purpose (Metric)

ASME B16. 1 (2020) Gray Iron Pipe Flanges and Fl anged
Fittings O asses 25, 125, and 250

ASME B16. 3 (2021) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

ASME B16. 4 (2021) Gray Iron Threaded Fittings;
Classes 125 and 250

ASME B16.5 (2020) Pipe Flanges and Fl anged Fittings
NPS 1/2 Through NPS 24 Metric/lnch Standard

AVERI CAN WATER WORKS ASSOCI ATI ON ( AVWAA)

AWM C110/ A21. 10 (2021) Ductile-Iron and Gay-lron Fittings

AWM C111/A21.11 (2017) Rubber-CGasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM C115/ A21. 15 (2020) Flanged Ductile-Iron Pipe Wth
Ductile-lron or Gay-lron Threaded Fl anges

AWM C151/ A21.51 (2017) Ductile-lIron Pipe, Centrifugally
Cast

AWM C200 (2012) Steel Water Pipe - 6 In. (150 mm
and Larger

AWM C206 (2023) Field Wlding of Steel Water Pipe

AWM C207 (2018) Standard for Steel Pipe Flanges for

Wat erwor ks Service, Sizes 4 in. through
144 in. (100 nmthrough 3600 nmm

AWM C504 (2023) Standard for Rubber- Seated
Butterfly Val ves

AWM C900 (2016) Pol yvinyl Chloride (PVC) Pressure
Pi pe, and Fabricated Fittings, 4 In.
Through 60 In. (100 mm Through 1,500 nm
AMERI CAN VELDI NG SOCI ETY ( AWB)

AWS D1.1/D1. 1M (2020; Errata 1 2021) Structural Welding
Code - Steel

ASTM | NTERNATI ONAL ( ASTM

ASTM A36/ A36M (2019) Standard Specification for Carbon

SECTI ON 46 07 53 Page 8



ASTM A53/ A53M

ASTM A240/ A240M

ASTM A276/ A276M

ASTM A307

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

B88

B88M

B209

B209M

B221

B221M

D1785

D2241

D2564

D3139

D3308

Fa477

Structural Steel

(2024) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seami ess

(2023a) Standard Specification for

Chromi um and Chromi um Ni ckel Stainless
Steel Plate, Sheet, and Strip for Pressure
Vessel s and for Ceneral Applications

(2024) Standard Specification for
Stainl ess Steel Bars and Shapes

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

(2022) Standard Specification for Seanl ess
Copper Water Tube

(2020) Standard Specification for Seanl ess
Copper Water Tube (Metric)

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

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

(2021) Standard Specification for Al um num
and Al umi num Al | oy Extruded Bars, Rods,
Wre, Profiles, and Tubes

(2021) Standard Specification for Al um num
and Al umi num Al | oy Extruded Bars, Rods,
Wre, Profiles, and Tubes (Metric)

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

(2015) Standard Specification for
Pol y(Vinyl Chloride) (PVC Pressure-Rated
Pi pe (SDR Seri es)

(2020) Standard Specification for Sol vent
Cenents for Poly(Vinyl Chloride) (PVQO
Pl astic Piping Systens

(2019) Joints for Plastic Pressure Pipes
Usi ng Fl exi bl e El astoneric Seal s

(2012; R 2017) Standard Specification for
PTFE Resin Skived Tape

(2014; R 2021) Standard Specification for
El astomeric Seal s (Gaskets) for Joining
Pl astic Pipe

SECTION 46 07 53 Page 9



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

MBS SP-58 (2018) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture,
Sel ection, Application, and Installation

MBS SP-70 (2011) Gay Iron Gate Val ves, Flanged and
Thr eaded Ends

MBS SP-78 (2011) Cast Iron Plug Val ves, Flanged and
Thr eaded Ends

M5S SP- 80 (2019) Bronze Gate, d obe, Angle and Check
Val ves

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

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

NEVA MG 1 (2021) Mdtors and Generators
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2023; ERTA 7 2023; TIA 23-15) National
El ectrical Code

.2 SUBM TTALS

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

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

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

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

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

The "S" classification indicates submttals required
as proof of conpliance for sustainability Guiding

SECTI ON 46 07 53 Page 10



Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCOCEDURES.

Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.

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 S R R R R O

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs

Package Wastewater Treatnent Plant Layout

Package Wastewater Treatment Pl ant Component

Di f fuser Layout

Mechani cal Aerator Draw ngs

Speci al Concrete Wrk

Wl kways

Access

Handrail s

SD- 03 Product Data

Air Blower Assenbly; ¢, [ 11

Air Diffusers; ¢, [ 11

Mechani cal Aerator; G, [_ 11

Pi ping System, ¢, [ 11

Spray Nozzles; G, [__ 11

Comminutor; ¢, [ 1]

Mechani cal Sludge Col |l ection Equipnent; G, [ 11
Scum Col | ection and Transfer Equipnent; G, [__ 1]

El ectrical Control System Conponents; C[, |

Programtinmer; G, [ 11
Air Blower Accessories; G, [ 1]
Fl ow Measuring Equiprent; G, [ 1]
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Hypochl orinator Assenbly; G, [ 1]
Chl orinator Assenbly; C[, [ 1]
SD- 06 Test Reports

Package Wastewater Treatnent Plant Performance Test Reports; (¢,

[ 1]

Chanber Tests; ¢, [ 1]

Conmi nutor Tests; C[, [__ 1]

Mechani cal Aerator Tests; C[, [__ 1]

Bl ower -driven Assenbly Operation Tests; ¢, [ 1]
Chlorinator Tests; ¢, [ 1]

Di scharge Capacity Test for Air Lift Pump; C[, [ 1]
Fl ow Measuring Equiprent; ¢, [ 1]

El ectrical Control System Tests; C[, [ 1]

Hypochl orinator Tests; G, [__ 1]

System Startup; C[, [ 1]

SD-07 Certificates

VWarranty

El ectrical Control System

Mechani cal Aerators

Materials Not Labeled or Certified
SD- 08 Manufacturer's Instructions

Aer ati on Equi prent

Air Bl ower Assenbly

Sl udge Transfer Punps

Mechani cal Sl udge Col | ecti on Equi pnent

Conmi nut or

Froth Control System Punp

Fl ow Measuri ng Equi pnent

Corrosion Protection

Uilities Service Connections

SECTI ON 46 07 53 Page 12



]

[

El ectrical Wring
Excavati on and Backfilling
Hypochl ori nat or Assenbly

SD-10 Operation and Mai ntenance Data

Package Wastewater Treatnment Plant Acceptance Test Results, Data
Package 3; C[, [__ 1]

Package Wastewater Treatnent Plant Operation and Mi ntenance Dat a,
Data Package 3; ¢, |

Aeration Systen, Data Package 3; C, [_ 1]

Air Blower Assenbly, Data Package 3; G, [__ 11
Froth control Systen, Data Package 3; C[, |
Conmmi nutor, Data Package 3; ¢, |

Hypochl ori nat or Assenbly, Data Package 3; ¢, [ 11

11.3 VAl NTENANCE NMATERI AL SUBM TTALS

1.3.1 Spare Parts

Provi de manufacturer recomended spare parts that are identical and

i nterchangeable with original parts. Protect spare parts from corrosion
and furnish in clearly marked containers. Spare parts nust neet standards
recommended by the manufacturer in the manufacturer's operation

mai nt enance, or instruction nmanual

.4 QUALI TY CONTRCL

Unl ess otherwi se specified, all materials and equi pmrent rmust be new and be
standard conmmerci al products in regular production by the nanufacturer
and suitable for the required service.

4.1 Manuf acturer's Representative

Procure the services of an engi neer representative of the manufacturer of
the major portion of the treatnent plant who is also familiar with the

ot her equi prent furnished. The representative inspects the equi pment
after erection, make adjustnments in placing the equiprment in operation
and is present during final inspection, start-up, and acceptance test.

1.4.2 Regul at ory Requi renents

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

NOTE: Ensure conpliance with NPDES pernits.

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

Conduct a regulatory review to determ ne inpact of new and existing permt
conditions and regul ations. Notify the Contracting Oficer of any
di screpanci es.

SECTI ON 46 07 53 Page 13



.4.3 St andard Products

Provi de material s and equi pment which are the standard products of a
manuf acturer regularly engaged in the manufacture of such products and
whi ch essentially duplicate itens that have been in satisfactory use for
at least 2 years prior to bid opening. Equiprment manufacturer nust be
able to provide on-site support and should be convenient to the site.

.4.4 List of Prior Installations

Submit a list of installations where plants of sinilar type as specified
have been constructed, including the date of construction and capacity of
the plant. Certify that the plant furnished and installed is the | atest

nodel and that spare parts are avail abl e.

.4.5 Vel di ng

Weld in accordance with AWS D1.1/D1. 1N

.5 DELI VERY, STORAGE, AND HANDLI NG

.5.1 Del i very and Storage

I nspect naterials delivered to site for danage. Unload and store with a
m ni mum of handling. Store materials in enclosures or under protective
covering. Rubber gaskets which are not to be installed i nmediately mnust
be stored under cover, out of direct sunlight. Do not store materials
directly on the ground. Keep interior of pipes, valves and fittings free
of dirt and debris.

.5.2 Handl i ng

Handl e pipe, fittings, valves, and other accessories in such manner as to
ensure delivery in sound, undanaged condition. Avoid danage to coatings
and |linings on pipe and fittings; make repairs if coatings or linings are
damaged.

.6 PRQIECT AND SI TE CONDI TI ONS

.6.1 Envi ronnent al Requi renents

Conply with applicable |ocal, state, and Federal environnental
requirenents as directed by the Contracting Oficer

.7 WARRANTY

Provide a systemwith a mininum|[5] [ ] year warranty. Submt the
manufacturer's warranty for each piece of equipnent.

PART 2 PRODUCTS

2.

2.

1 SYSTEM DESCRI PTI ON

1.1 Desi gn Requi renents

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

NOTE: Insert values for 5 day BOD | oading, tota
suspended solids (TSS), and design and peak fl ow
rates; values should be based on tests of the
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2.

wast ewater to be treated. A typical influent value
for BODis 200 ng/L

If effluent standards require a 5-day B.O D. of |ess
than 10 nmg/L, effluent filters are recomended.
Tertiary treatnent nay be required.

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

Provi de a Package Wastewater Treatnment Plant capable of treating
wastewater with the follow ng fl ow and renoval requirenents:

a. Average daily design flow of [ ] L/s gallons per day of donestic
wast ewat er

b. Total Suspended Solids renmpval; [80] [90] | ] percent

c. b5-day BOD renoval; [80] [90] [ ] percent

The influent donestic wastewater has a 5-Day BOD and Total Suspended
Solids (TSS) concentration between [200] [400] [ ] mo/L

1.2 Package Wastewater Treatnent Pl ant

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

Pl ant material selection includes steel, concrete,
conposite. Anopbng the factors to be considered are

initial cost, maintenance costs, |ife expectancy,
and possible need for relocation during period of
useful life.

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

The Package Wastewater Treatnent Plant includes a [conm nutor,] aeration
chanmber, [flow equalization chanber,] clarifier chanber, sludge hol di ng
chanber, disinfection chanber, aeration equiprment, and other related

equi prent. Duplicate facilities of equal size having a conbined capacity
equal to the average design flow specified when one unit is out of service
are acceptabl e.

1.3 Conponents and Systens

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

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

0.66 L/s 15,000 GPD capacity, hopper bottom only
shoul d be specified for settling chanmbers. For
facilities above 4.38 L/s 100,000 GPD capacity,
nmechani cal sl udge collectors only should be used in
clarifier chanbers. 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 sludge collector should
be allowed as a Contractor's option.

Del ete reference disinfection equi pment not used.
Hypochl ori nator may be specified for facilities 4.38
L/s 100,000 GPD capacity and below. Chlorinator nay
be specified for facilities 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
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suitable. Selection should be nmade on basis of
exi sting station or base practices, |oca
avail ability, and conparative costs.

Del ete reference to nechanical sludge collector for
ext ended aeration of 4.38 L/s 100,000 GPD capacity
and | ess and for step aeration of 3.0 L/s 67,500 GPD

capacity and | ess.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

The Package Wastewater Treatnment Plant includes the follow ng equi prent:

A diffused air aeration system[or nmechanical aerator(s)] for the aeration
chanmber and the sludge hol di ng chanber; [nechanical sludge collection

equi prent for the clarifier chanber;][ froth control systemfor the
aeration chanber;] sludge punps in the clarifier chanber and the sl udge
hol di ng chanmber for sludge transfer; scumrenoval systemfor the clarifier
chanmber; [a commi nutor at the plant inlet;] a disinfection system and al
necessary pi pi ng.

[2.1.4 Concrete Wrk

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

NOTE: The applicable requirements 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
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Concrete work includes [concrete plant walls, partitions, and bottom]
[support slab for all-steel plant or concrete bottomfor steel wal
plant;] and concrete pad for equi pnent support.

12.2 MANUFACTURED UNI TS

2.2.1 Process Chamnbers

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

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

Del ete reference to comm nutor and screening basket
when not required for the plant. For facilities of
1.09 L/s 25,000 GPD capacity and bel ow, the

conmi nutor and bar screen unit may be omitted, and
inlieu thereof, a screening basket provided in the
aeration chamber. For installations in which al
wast ewat er 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.

Del ete reference to influent distribution channe
for extended aeration type.

For a detention tine in the aeration chanber, insert

SECTI ON 46 07 53 Page 16



val ues of 18 to 24 hours for extended aeration, 5.0
to 7.5 hours for step aeration, and 30 minutes to 2
hours for contact stabilization systens.

For organic |oading in aeration chamber, insert 5.67
kg 12.5 pounds, 5 day BOD for extended aeration

13.6 to 22.1 kg 30 to 50 pounds, 5-day BQOD for step
aeration, and 52.16 kg 115 pounds, 5-day BOD for
conpl ete m xing systems. Oganic |oadings used in
this specification are those for wastewater strength
of 200 ng/L. Organic |oadings for higher strength
wast ewat er woul d be proporti onal

Del ete the requirenent for clarifier chanber
detention tine when the conplete m xing process is
speci fi ed.

For detention tine in the clarifier chanber for

ext ended aeration, insert 4.0 hours for plants of

| ess then 2.19 L/s 50,000 GPD, 3.6 hours for plants
from 2.19 L/s 50,000 GPD to 6.57 L/s 150,000 GPD
capacity, and 3.0 hours for facilities of 6.57 L/s
150, 000 GPD capacity and above. For step aeration
insert 3.0 hours.

Del ete reference to nechanical aeration when step
aeration or conplete mxing is specified, or when
not allowed for extended aeration. Mechanica
aerator may not be suitable for use in areas having
prol onged periods of sub-freezing tenperatures when
spray may form accunul ation of ice. Consideration
shoul d be given to tenperature and detention tinme of
the liquid and freeboard in the chanber in

determ ning tenperatures that nay be tol erated.
Mechani cal aerator is not suitable for extended
aerati on where eventual conversion to step aeration
is contenpl ated

For extended aeration, insert 0.013 L/s 300 GPD for
6.57 L/s 150,000 GPD capacity and less; and 0.026 L/s
600 GPD for facilities of nore than 6.60 L/s

150, 000 GPD capacity. For step aeration, insert
0.026 L/s 600 GPD. For conplete mxing, insert 0.02
L/s 50 GPD.

Delete reference to mxing with aerati on chanber
contents for extended aeration and step aeration

Del ete references to and requirenments for seismc
| oadi ng when unnecessary to consider seisnc

| oadi ng. For specific environmental |oads (w nd,
seismc) see UFC 3-301-01.

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

Pass the raw wastewater through a [conm nutor] [screening basket] [and an
i nfluent distribution channel], aeration chanber of adequate capacity to
provide [not |ess than [ ] hours detention time and] a maxi num organi c
| oadi ng not to exceed | ] kg per 1000 cubic meter | ] pounds 5-day
BOD per 1,000 cubic feet of aeration chanmber volune at average design flow
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rate. A clarifier chamber of adequate capacity to provide [not |ess 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 is [collected by a mechani cal sludge coll ector
and] recircul ated back to the aeration chanber [where it is rapidly and
thoroughly mxed in with the aeration chanber contents,] or wasted to the
sl udge hol ding chanmber. Size a disinfection chanber to provide a
detention tine of at least 15 mnutes at peak flow and then to an
outfall. The sludge hol di ng chamber has a capacity of not l|ess than 0.057
cubic meter 2 cubic feet per capita. Aeration is by [diffused air]

[ mechani cal aeration].

Pl ant includes an aeration chamber, [equalization chanber,] clarifier
chanber, sludge hol di ng chanmber, and disinfection chanber. Chanbers my
be separate or contiguous with a common partition between. Ensure the

pl ant structure and separate chanmber structures wthstand [hydrostatic
pressures [and seism c | oadi ng] when installed above grade and filled to
normal operating liquid |l evel] [soil pressures (as indicated by
CGovernment - furni shed soil borings) when installed bel ow grade, backfill ed,
and dewatered] [; and seismc |oading when installed bel ow grade,
backfilled, and filled to normal liquid operating level]. The plant and
foundati on nust have sufficient nmass to overcone flotation forces when the
entire plant is dewatered. Provide for dewatering of individual chanbers
or conpartments and the entire plant.

The Package Wastewater treatnent Plant is constructed of [steel]
[composite] [concrete] [ ]. It must be conplete and sel f-sufficient
except for electric power, water supply, and disinfection agent. Al
structural steel nust conformto ASTM A36/ A36N. All subnerged stee
nmenbers nust have mininmumthi ckness of 6 nv 1/4 inch. Perform
cast-in-place concrete in accordance with Section 03 30 00 CAST-I N PLACE
CONCRETE. Precast concrete nust be in accordance with | ]. Results of
Gover nent - made soil bearing tests will be furnished to the Contractor.

2.2.1.1 Aer ati on Chanber

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

NOTE: A mechani cal aerator may not be suitable for
use in areas having prol onged periods of
sub-freezing tenmperatures when spray may form
accunul ation of ice. Consider tenperature and
detention tine of the liquid and freeboard in the
tank in determning tenperatures that may be
tolerated. A nechanical aerator is not suitable for
ext ended aeration type where eventual conversion to
step aeration is contenpl ated.

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

The aeration chanber will have capacity to provide [a m ni num of
[24] ] ] hours retention of the average daily flow] [a volune of [ ]
L gallons]. Ensure that the interior configuration of the aeration

chanber provides thorough mxing and efficient air dispersion, precludes
short-circuiting of the liquid flow, and inhibits solids deposition

Provide a | ] mr inch dianeter influent opening, reinforced with a
pi pe flange or steel plate and with a suitable connection for the [inlet
sewer] [raw wastewater punp di scharge pipe]. Provide air diffusers in

accordance with paragraph DI FFUSED Al R AERATI ON EQUI PMENT.
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2.2.1.2 Clarifier Chanber

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

NOTE: Delete the first and fourth sentences for
ext ended aeration type facilities above 4.38 L/s
100, 000 GPD capacity, step aeration type facilities
above 3.0 L/s 67,500 GPD capacity, and for al
conplete mxing type facilities.

Del ete reference to nechanical sludge collection
equi prent for extended aeration type below 0.66 L/s
15,000 GPD capacity. For facilities below 0.66 L/s
15, 000 GPD capacity, hopper bottom only shoul d be
specified for clarifiers. For facilities above 4. 38
L/s 100,000 GPD capacity, consider mechanical sludge
collectors clarifier chambers. For facilities
between 0.66 L/s and 4.38 L/s 15,000 and 100, 000 GPD
capacity, either hopper bottom or nechanical sl udge
collector may be allowed as a Contractor's option.

In all facilities (except circular facilities with
concentric inner clarifier) where the design fl ow
exceeds 4.38 L/s 100,000 GPD, the clarifier chamber
should be in multiple units each capabl e of

i ndependent operation and whose conbi ned capacity
equal s the design flow rate when one unit is out of
operation. In fourth sentence, delete first and
third optional wordings when design flowis 4.38 L/s
100, 000 GPD and bel ow; del ete second optiona

wor di ng when design fl ow exceeds 4.38 L/s 100,000 GPD

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

[Provide clarifier chamber with a minimum of 4 hours retention tine and a
hopper botton{ when nechani cal sludge collection equipnent is not
provided]. ]The clarifier chanmber[, except in circular facilities with a
concentric inner tank,] is [in a single unit][ or J[in multiple units]
[each of which is capable of independent operation and] whose conbi ned
capacity equals the design flow when one unit is out of operation.[ The
hopper bottom of the clarifier cannot have slide slopes of less than 1.05
rad 60 degrees fromthe horizontal; horizontal area of hopper bottomis
commensurate with the capability of the sludge punp for efficient sludge
withdrawal. In lieu of the above, a flat bottom may be provided with a
nmechani cal sl udge scraper in accordance with paragraph SLUDGE AND SCUM
COLLECTI ON AND TRANSFER EQUI PMENT.] Provide neans of velocity control at
the clarifier chanber inlet. Provide a scumbaffle, weir, or other neans
to prevent scum from passing out with effluent. Provide air lift sludge
and scum punps in accordance with paragraph SLUDGE AND SCUM COLLECTI ON AND
TRANSFER EQUI PMENT.

2.2.1.3 Sl udge Hol di ng Chanber

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

NOTE: Insert capacity, generally all waste sludge
produced in one week of operation

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

Provi de a sl udge hol ding chanber with a m ni num capacity of [ ] cubic
nmeters cubic feet. Provide a supernatant draw off connection between the
sl udge- hol di ng chanber and the aeration chanber. Provide an inlet pipe
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connection or sludge weir for transfer of sludge fromthe clarifier
chanmber to the sludge hol di ng chanber. Provide pipe connection(s) in this
chanmber for waste sludge drawoff. Provide air diffusers in accordance

wi th paragraph DI FFUSED Al R AERATI ON EQUI PMENT

2.2.1. 4 Di si nfecti on Chanber

Provi de a disinfection chanber as an integral part of the plant or an
adj acent detached tank. Ensure at |east 15 minutes contact tine at peak
flowrate. Provide baffles to elimnate short-circuiting and ensure
conplete m xing. Provide disinfection equipnment in accordance with

par agraph DI SI NFECTI ON EQUI PMENT. Provide a flange on the outlet of the
t ank.

2.2.1.5 Structural Requirements for Steel Tanks

Provi de tanks suitable for support by and anchorage to a concrete base.
Steel tank walls and bottomare structural steel plate. Use mninunm 6 nv
1/ 4 inchstructural steel shapes for reinforcing and bracing are in the

t hi nnest section. Placenent of reinforcing and braci ng cannot adversely
af fect the performance characteristics with the aeration tank. Al sides,
conpartnent partitions, tank bottons, braces, and corners are continuously
wel ded inside and out and ground snooth before prinmng. Ensure that water
tightness is provided by neans of welding. Ensure that the conmmon
partitions are reinforced to withstand pressures resulting fromliquid

| evel differentials that would occur when any individual conmpartment(s) is
dewat ered whil e contiguous conpartments remain at normal operating liquid
| evel .

2.3 EQUI PMENT

2.3.1 Aer ati on Equi prment

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

NOTE: Delete reference to nechani cal aerator when
step aeration type or conplete nmixing type is
speci fied, or when not all owed.

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

Aeration will take place by [diffused air] [fixed nechanical aeration].
Ensure that the aeration system supplies a mninmmof [3] [ ] cubic
neters of air per minute per 100 cubic neters of tank volunme [30] [ ]
cubic feet of air per mnute per 1000 cubic feet of tank volunme (cfni 1000
cu. ft.). The aeration equipnment will conpletely mx the contents of the
aeration tank and maintain a mninumvelocity of 0.18 nis 0.6 fps.

2.3.1.1 Di ffused Air Aeration Equi prment

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

NOTE: Delete reference to coarse bubble type when
not allowed. For facilities of 2.19 L/s 50,000 GPD
capacity and below, fine bubble diffusers or coarse
bubbl e diffusers are allowed as Contractor's

option. For facilities of nmore than 2.19 L/s 50,000
GPD, use fine bubble diffusers.

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

Aeration equi prent includes diffusers, diffuser hol der assenbly, air
bl ower assenbly, and piping. Provide [fine bubble] [coarse bubbl e]
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di ffusers. Ensure that the oxygen transfer capacity of the diffuser system
i s capabl e of furnishing an adequate supply of oxygen in the aeration tank
to neet treatment requirenents at the design wastewater | oad.

.3.1.1.1 Air Diffusers

Ensure that the diffuser |ayout provides sufficient mxing capacity to

t horoughly m x the waste water throughout the tank depth. Use

fi xed-nozzle diffusers, individually attached to the headers by screwed
connections, U bolts, or stainless steel straps and springs. Wl ded or

ot her nonrenovabl e connecti ons are not acceptable. Ensure an oxygen
transfer efficiency of at least 6 percent and a pressure drop not greater
than 3.5 kPa 0.5 psi at the design flowrate. Provide diffusers of

pl astic, stainless steel, rubber, or other corrosion resistant nmateria
and seal under no-flow conditions to prevent wastewater fromentering the
pi pi ng system

2.3.1.1.2 Di ffuser Hol der Assenbly

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

NOTE: Delete reference to sw ng-out type when stee
plant only is required.

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

The assenbly includes an air control and shut-off valve and all the air
pi pi ng downstream fromthis valve. Select a butterfly valve, plug valve
or globe valve suitable for air control with indicator markings for
throttling and conplete shut-off. The diffuser hol der assenmbly is the
[fixed type] [or swi ng-out type]. Ensure that the spacing of diffuser
assenblies in the tank and diffusers on the header is as recomended by
the di ffuser manufacturer. Provide independently valved and supported
headers capabl e of being i ndependently renoved from service w thout the
use of a crane or hoist and wi thout dewatering of the tank

.3.1.1.3 Air Diffusers

Provide a drop-pipe with air diffusers in the chanber with placenent of

di ffusers near the bottom Ensure that the amount of air supplied to the
tank is sufficient to allow aerobic stabilization of solids and in no case
| ess than 0.25 cubic neter per second of air per 1,000 cubic nmeters 15 CFM
of air per 1,000 cubic feet of tank vol une.

.3.1.2 Mechani cal Aeration Equi pment

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

NOTE: Del ete paragraph and subparagraph when step
aeration type or conplete mxing type is specified,
or when nechani cal aerator is not allowed.

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

Provide a fixed type nechani cal aerator. Include a drive assenbly,
i npel l er shaft, inmpeller, and shroud. Provide all accessories necessary
for proper operation and to generate the necessary required oxygenation
capacity, including flow strai ghtening surge rings or tank baffles.

.3.1.2.1 Drive Assenbly

Provide a fully enclosed for outdoor installation drive assenbly including
an electric notor, gear reduction unit, and bearings.
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a. Mdtor: Mtor is constant speed, totally enclosed, fan-cool ed,
hori zontal type, with solid shaft, suitable for outdoor service, and
conformng to NEMA MG 1. Ensure that the notor is of adequate wattage
hor sepower to drive the equi prent continuously at the nmaxi mum | oad
encount ered under any operating condition w thout overl oadi ng or
exceedi ng the naneplate rating of the notor. Mdtor nust be suitable
for operation with the voltage characteristics indicated. Mtor mnust
be protected agai nst overload, |ow voltage, and unbal anced voltage.
Connect vertical notor directly to the gear reduction unit or else
connect by a flexible coupling. Connect horizontal 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 nmotor nay be
provi ded as a neans of speed reduction

b. Gear Reduction Unit: Ensure a mninum AGVA service factor when the
unit is operating at full |oad notor wattage horsepower, 24 hours a
day continuous runni ng under noderate shock | oads, of 1.5 for speed
reducers and 2.0 for gear notors. Ensure a life expectancy of 100, 000
hours with the probability of no nore than 10 percent failures prior
to its expected life. Gearing may be spur, helical, spiral bevel, or
a conbination. |If helical, the helical angle nust not exceed 0.314 rad

18 degrees. Wrmagearing will not be acceptable. Al gears nmust be
AGVA Quality 10 or higher as outlined in AGVA | SO 10064-6,
AGVA | SO 17485 or AGVA 2011. Provide a lubrication systemfor the
gears.

c. Bearings must have a minimumrated |ife expectancy (L-10) of 100, 000
hours based on ABVA 11 Standards when operating continuously at the
rated full-1oad notor wattage horsepower and speed under the specified
| oadi ng conditions. Internal bearings nay be either oil or grease
lubricated. All grease lubrication pressure |lines nmust be fed from
fittings accessibly | ocated above the platform supporting the
mechani sm Underwat er bearings are not acceptabl e.

2.3.1.2.2 | mpel | er Shaft
Ensure that the shaft is of sufficient diameter to withstand the | oading

i nposed by the inmpeller, using a safety factor of 1.5. The shaft nust be
renovabl e fromthe speed reducer

2.3.1.2.3 | mpel | er

The aeration bl ades nmust be designed to achieve the nmaxi num aerati on and
punpi ng effect. The inpeller nmust be readily renovable fromthe shaft.

2.3.1.2.4 Shr oud
Equip the aerator with a shroud to prevent the nmixed |iquor from splashing
and spraying the underside of the supporting platform wal kway, railings,
and wal Il s of the aeration tank.

2.3.1.2.5 Mechani cal Aerator Supports, \Wal kways and Rail s
Pl ace supports for nechanical aerator nounting plate on the bottom of the

chamber or extended from structural steel beams on tank walls. Provide a
servi ce wal kway to the mechani cal aerator and handrails on each side.
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2.3.1.3 Scr eeni ng

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

NOTE: Del ete comm nutor and subparagraphs when
conminutor is not required. For facilities of 1.09
L/s 25,000 GPD capacity and bel ow, the comm nutor
may be omtted, and a screening basket provided.

For installations in which all wastewater has passed
t hrough a comm nutor and bar screen upstream a

comm nutor 1Is not requl red.
B R R R R

Provide a [conminutor] [screening basket] [bar screen] in the influent
line i mediately upstream of the aeration chanber.

[2.3.1.3.1 Conmi nut or

Provide a rotating type conmi nutor capable of cutting all wastewater
solids including sticks, rags, and stringy naterial w thout clogging the
screen or binding, jamming or stalling the noving parts under nornal | oad
conditions. Ensure that the conmm nutor is capabl e of continuous operation
and have a hydraulic capacity at |east equal to the treatnment facility
peak flow rate and at zero flow conditions. Ensure that the screen
configuration is such that all wastewater nust pass through it before
entering the treatment facility. Space screen bars not greater than 6 nmm
1/4 inch apart. Provide cutters constructed of tool steel with a surface
hardness of at |east 35 on Rockwell C scale. Ensure cutters are renovable
for replacenent. Ensure free discharge where the discharge is |ocated
above the liquid level in the aeration chanber or controlled discharge
when partially subnerged.

2.3.1.3.1.1 Comm nutor Drive

Provide a comri nutor driven by an electric nmotor, constant speed, totally
encl osed, horizontal or vertical type, suitable for outdoor service, and
conforming to NEMA MG 1. The notor nust be of adequate wattage horsepower
to drive the conm nutor continuously at the maxi num | oad encountered under
any operating condition w thout overloading or exceedi ng the nanepl ate
rating of the notor. Mdtor nust be suitable for operation with the

vol tage characteristics as indicated. Mtor nust be protected against
over |l oad, | ow voltage, and unbal anced volt age.

1[2.3.1.3.2 Screeni ng Basket

Provide at the plant influent, a readily renovable, fabricated stee
screeni ng basket, sized for maxi numflow, |ocated so that the total volune
of incomi ng raw wastewater is screened before it enters the plant.
Fabricate the basket from 5 mr 3/16 inch diameter 302 stainless steel wire
or 10 mr 3/8 inch hot-rolled steel bars with 25 mr one i nch space between
bars.

1[2.3.1.3.3 Bar Screen

Provide an inlet bar screen to renove |large solids fromthe incomng raw
wast ewater. Fabricate the bars from 13 mr 1/2 inch di aneter bars spaced
25 mr one inch apart and arranged as shown in the drawi ngs. The bars wll
be sloped to permt easy cleaning of debris. Furnish a drying deck for

t he debri s.
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12.3.2 Sl udge and Scum Col | ecti on and Transfer Equi prent

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

NOTE: For facilities below 0.66 L/s 15,000 GPD
capacity, hopper bottomonly should be specified for
clarifier chanmbers. For facilities above 4.38 L/s
100, 000 GPD capacity, mechanical sludge collectors
shoul d be used in clarifier chanbers. For
facilities between 0.66 L/s and 4.38 L/s 15,000 and
100, 000 GPD capacity, either hopper bottom or
nmechani cal sl udge coll ector should be all owed.

Del ete reference to nechanical sludge collection
equi prent for extended aeration facilities bel ow
0.66 L/s 15,000 GPD capacity.

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

Provi de equi pnent to collect sludge fromthe bottomof the clarifier
chamber. Collect sludge through the use of a hopper bottomclarifier
chanber or a flat bottomclarifier chanber with a nechanical collector

The equi pnent will also collect scumfromthe top of the clarifier.

Sl udge and scum col l ection and transfer equi prent includes sludge transfer
punp(s), [nechanical sludge collection equipnent [(if used)],] scum
collection and transfer system and supernatant transfer

2.3.2.1 Sl udge Transfer Punps

Provide a positive sludge recirculation system |If the sludge clarifier
is the hopper bottomtype, provide at least one air lift punp in each
hopper. If the clarifier contains a nechanical sludge collector, provide

an air lift punp at the collector discharge. Each air Iift includes a
foot piece, eductor, air and vent piping, and control valves. Sl udge
recirculation air lifts will have recircul ation capacity of 0 percent to
150 percent of the design flow. Support punmp and equip with a cl ean-out
plug for cleaning and mai nt enance.

2.3.2.2 Mechani cal Sl udge Col | ecti on Equi prent

If the clarifier does not have a hopper bottom provide a nechanica

sludge collector to scrape the entire tank bottom Mechanical sl udge
collectors may be either the rotating armor conveyor type. Drive the
collector by an electric notor through an appropriate gear or chain drive.
Position nmotors and drives above the plant high water |evel or use

equi prent suitable for subnmerged service. Ensure notors are totally

encl osed and conformto NEVMA MG 1. Furnish each notor with a nmagnetic
starter with thermal overload protection and control devices conformng to
NEVA | CS 1. Avoid sludge-residence time exceeding 3 hours. Scraper bl ades
wi Il be replaceable. Provide collector drive with overload protection

2.3.2.3 Scum Col | ecti on and Transfer Equi pnent
2.3.2.3.1 Scum Col I ection in Hopper Bottom Settling Tanks

Scum col l ection is acconplished by neans of a suction skinmrer. Suction
skimrer is a 50 mr 2 inch dianeter drop pipe supported by a structura
steel nenber and so nounted that it can be raised or |lowered with respect
to the liquid surface by neans of stainless steel adjusting screws with
hand knobs or by corrosion-resisting turnbuckles | ocated above the |iquid
surface. Attach the lower end of drop pipe to a 50 mm 2 inch air lift by

SECTI ON 46 07 53 Page 24



neans of a flexible hose of chloroprene or other naterial suitable for use
i n sewage.

.3.2.3.2 Scum Col l ection in Circular Settling Tanks

Scum Col l ection in Circular Setting Tanks Wth Mechani cal Sl udge

Col l ectors: Scumcollector assenbly includes a blade skinmer and a scum
trough. Assenbly is continuously nmove surface scumto the scumtrough

The assenbly discharges scumwi th a mni num di scharge of water. Bl ade

ski mrer includes an armfabricated of structural steel shapes and attached
to a steel blade skimrer or floating redwood skinmer, with an adjustable
chl oroprene wi per. Scum skinmer is supported by the center shaft and one
scraper arm Scumtrough is welded structural steel, mninumthickness 6
nr 1/ 4 inch, has a connection to the scumairlift punp, and supported from
the tank wall or scum baffles. Shape the inclined approach ranmp | eading
to the scumtrough to contain the scumas it is noved up the incline to
the trough by the scum ski mer.

.3.2.3.3 Scum Col l ection in Rectangular Settling Tanks

Scum Col I ection in Rectangul ar Setting Tanks Wth Mechanical Sl udge
Col l ectors: Acconplish the scum coll ection by nmeans of traveling bl ade or
paddl e skinmer or by suction skimer. Attach the traveling blade or
paddl e skinmer to the traveling sludge collector at surface |evel and
designed to sweep the surface of the settling tank in one direction only
wi th each pass of the sludge collector. Collected scumis discharged into
a trough, collector pipe or suction skimrer. Scumtrough is steel, 6 nm
1/4 inch mninmumthickness, with approach ranp and have a connection to
the scumair lift pipe and supported fromthe tank wall. The collector
pipe is steel pipe with a 1.05 rad 60 degree wi de slot cut symetrically
above the vertical axis. At maximumintervals of 750 nmm 30 inches, a 50 nm
2 inch wide band of full circunference is left for stiffness. End
supports includes a rolled steel collar welded to an adjustable steel end
plate. Provide a readily renewabl e grease-resistant, watertight seal and
so constructed that it will allow snpboth action of the revol ving pipe.
Ensure that the seal is readily renewabl e w thout renoving pipe. Secure
the end supports to the concrete walls by stainless steel anchor bolts
having a mni num di aneter of 16 mr 5/8 inch. Collector pipe operator is a
manual , | ever type, nounted on the collector pipe. Operator is steel pipe
having a mni num di aneter of 31 mrm 1 1/4 inches and secured to the
coll ector pipe with a bolted connection. The operator extends at |east
900 mr 3 feet above the top of tank and permits rotation of the collector
pipe to at |east 0.52 rad 30 degrees of each side of the vertical axis.
Ensure that the collector pipe has a suitable nmeans of discharge to the
scumairlift punp.

.3.2.3.4 Scum Recircul ati on System

Scumtransfer is acconplished by neans of an airlift punp. Arlift punp
consists of a 50 mr 2 inch airlift skinmmng device. The skimm ng device
will skimand return floating material to the aeration chanber. Equip the
supply airline with a valve to regulate the rate of return. Ensure the
scumintake is adjustable providing exact positioning of the skinmer at
wat er |evel.

.3.2.4 Super nat ant Tr ansfer

VWhen a punp is used for supernatant transfer, provide a positive neans of
flow regul ati on. Provide all necessary piping.
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[2.3.3 Froth Control System

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

NOTE: Froth renoval may be required where nicardia
foaming is a potential problem
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Provide a froth control systemincluding: punp, piping, manifold, spray
nozzl es, and valves.

2.3.3.1 Froth Control System Punp

Provide an electric notor operated, self-contained, submersible punp
suitable for the required service. Munt the punp with the suction no

| ess than 50 nr 2 inches below the water surface but not so deep that the
punp will pick up settled solids. Provide an intake screen around the
punp suction. Ensure that the screen openings are no |arger than the punp
nozzl e opening. Provide a watertight notor in accordance with NEVA MG 1.
Provide controls, including a magnetic starter with start and stop buttons
and a circuit breaker with reset button in conformance with NEVA | CS 1.

2.3.3.2 Spray Nozzl es

Provi de sel f-cl eaning spray nozzles, that will produce a sharp flat or
coni cal spray at nornal punping rates. Use spray nozzles of
corrosion-resisting materials to provide sufficient force at a flow rate of
0.1 L/second 1-1/2 gpmr per nozzle to effectively break down accunul at ed
froth. Munt spray nozzles to provide uni form coverage of the chanber.

2.3.3.3 Pi pi ng and Val ves

Provide a froth spray header of at |east 25 mr one inch dianeter

gal vani zed steel or PVC pipe and nount above the water surface opposite
the air diffusers. Provide for a garden hose connection for wash-down
pur poses.

12.3.4 Air Blower Assenbly

Provide an air bl ower assenbly including: air blowers, blower driver,
V-belt drive (for positive displacenent bl ower), housing and accessories.
Provi de each blower with [a filter-silencer on the suction side,] a check
val ve, pressure relief valve, and pressure gauge.

2.3.4.1 Al r Bl ower

Provide at least two air blowers with the capacity to produce the plant

air requirement at the necessary operating pressure including allowance

for pressure drop in air piping, fittings, and accessories. The unit wll
deliver [ ] cubic neters/second cfn when operating at | ] kPag psig
Ensure bl owers are suitable for continuous operation. Each bl ower nust
have the capacity to provide the total plant air requirement.

2.3.4.2 Bl ower Driver
The bl ower drive consists of an electric nptor, V-belts, and sheaves.
Mot or rmust be suitable for operation with the voltage characteristics as

i ndicated. Blower motor will be weatherproof conforming to NEVA MG 1.
Provi de a constant speed, totally encl osed, fan-cooled nmotor, suitable for
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out door service, and conforming to NEMA MG 1. Ensure that the nmotor is of
adequat e wattage horsepower to drive the equi pnent continuously at the
maxi mum | oad encount ered under any operating condition w thout overl oadi ng
or exceeding the nameplate rating of the notor. Ensure that the motor is
suitable for operation with the voltage characteristics as indicated.
Protect the notor agai nst overload, |ow voltage, and unbal anced voltage.
Provi de any silencing or danpening required.

2.3.4.3 Air Blower and Bl ower Driver Housing

Mount the bl ower-driver on a base plate with vibration danpening in a
weat her proof, corrosion resistant enclosure. Ensure that the base plate
has provisions for adjustment of V-belt tension, and provides the
necessary anchoring. Provide |louvers or ventilation adequate to provide
air for cooling and, if the intake is in the enclosure, for blower supply.
Al'l ow access to the blowers and notors for maintenance.

2.3.4.4 Air Bl ower Accessories

[2.3.4.4.1 Air Filter Silencer

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

NOTE: Optional, consider use of filter-silencers on
bl owers of 0.094 cubic neters/second 200 cfm or |ess
or separate silencer and air filter as well as a

di scharge silencer on bl owers over 0.094 cubic

met er s/ second 200 cfm.
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Provide filter-silencer type, cleanable, air filters. If filters are
nount ed out si de, provide weat herproof enclosures. Provide filters having
a maxi mum pressure loss of 25 mr 1.0 inch water gage mm In.WG at the
maxi mum capacity of bl ower when clean. Ensure that the silencing chanmber
has a peak attenuation in the frequency range 300-1, 1,200 cycles per
second.

12.3.4.4.2 Pressure Relief Valve

Provide a pressure relief valve for each bl ower on the di scharge side.
Furni sh a valve for a pressure setting of not nore than 90 percent of the
maxi mum oper ati ng pressure.

2.3.4.4.3 Check Val ve
Provi de a check valve on the di scharge side of each bl ower.

2.3.4.4.4 Pressure Gage
Provide an air pressure gage on the discharge |line fromeach bl ower.
Gauge scale range to include the full range of expected operation and up

to 125 percent, but not nore than 150 percent of maxi num Mount the gages
in an easy to read location within the encl osure.

2.3.5 Di si nfection Equi pnent

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

NOTE: Delete the reference to a heater for plants
in areas where freezing tenperatures are not
encount er ed.
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For snall facilities of that do not require flow
proportional chlorination, a tablet chlorinator
offers a safe and effective neans of disinfection

Del et e unused di si nfection system paragraphs bel ow.
Hypochl ori nator may be specified for plants 4.38 L/s
100, 000 GPD capacity and bel ow. Chlorinator may be
specified for all plants 6.57 L/s 150,000 GPD
capacity and above. Make a selection on basis of

exi sting station or base practices, |oca

avai lability, and conparative costs.

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

Provi de the manufacturer's standard disinfection system][Chlorine Tabl et
Feed] [Chlorinator Assenbly] [Hypochlorinator Assenmbly] [UV Disinfection].

[2.3.5.1 W Disinfection

Utra-violet systemincludes | anps, ballasts, and controls.[ Provide
heater. ]

1[2.3.5.2 Chl ori ne Tabl et Feed
Provide a tablet chlorinator feeder[, provide heater if required].
1[2.3.5.3 Hypochl ori nat or Assenbly

Provi de hypochlorite assenbly in accordance with Section 46 31 11 CHLORI NE
GAS FEED EQUI PMENT. Provide an adjustable capacity system of between 2 to
8 ng/L of chlorine equivalent, with fully automatic and manual |y

adj ustabl e operation[, provide heater if required].

1[2.3.5.4 Chl ori nat or Assenbly

Chlori nator assenbly includes chlorinator, scale, chlorine gas nanifold,

fl exi bl e connector, water piping, chlorine solution piping, vent tubing,
vacuum si gnal tubing, diffuser, and housing. Provide chlorinator assenbly
in accordance with Section 46 31 11 CHLORI NE GAS FEED EQUI PMENT. Ensure
that the chlorinator has proportional -automatic control. Ensure that the
chlorinator receives chlorine gas fromchlorine cylinders and water from
the water supply systen{, provide heater if required]. D scharge the
chlorine solution through piping to the diffuser located in the chlorine

contact chanber.
12.3.6 Fl ow Measuri ng Equi pnent
2.3.6.1 V-notch weir

Use a V-notch weir that can neasure flow to plus or ninus 2 percent of the
actual rate over a five-to-one range.

2.3.6.2 Fl oat Operation

Provi de flow neasurenent of wastewater by an effluent weir and a

recorder. The recorder will be of the electrically operated circular or
strip chart type and continuously record the flow through the plant in
L/ second gpr. The recorder will also produce an electrical signal in

proportion to the flow for control of the chlorinator. Provide a
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weat her proof enclosure for the recorder
2.3.6.3 U trasoni c Measuring

Measure wastewater flow by an effluent weir and an ultrasonic flow nmeter
with digital recorder. Measurenent is noncontact, echo-tine
nmeasuring-type for use with V-notch weir. Provide reference receivers for
i nstant conpensation in gas nediumfor tenperature, atnmospheric pressure
and humi dity changes. Provide a NEMA 4X enclosure for the transmtter

and include an indicator and recorder. Ensure the transmtter provides a
flow proportional signal if required.

2.3.6.4 Fl ow Contr ol

Provi de adjustable weirs at the inlet and outlet of the disinfection
chanmber for control of wastewater depth in the plant.

2.4  COVPONENTS
2.4.1 Pi pi ng System
2.4.1.1 Air Piping

Air piping includes all piping fromthe blowers to the diffusers and air
lift punps. Provide gate valves in air piping branches fromair nain when
serving two or nore air diffuser drop pipes; provide gate val ves as

bl ow of f val ves for air nmains.

2.4.1.2 Sl udge Return, Waste Sl udge and Scum Return Piping

Provide valves on air lift discharge piping between the air Iift discharge
riser and the air separator. Provide gate valves, globe valves, or plug
val ves in branch piping for return sludge and waste sludge |ines when
separate return sludge and waste sludge punps are not used.

[2.4.1.3 Froth Control System Piping

Provi de valves in suction and discharge piping to froth control punp and
inthe froth control main |ine piping.

12.4.1.4 M scel | aneous Pi pi ng

Provide a flanged connection to i ncom ng wastewater line. [Provide inlet
pi ping for concrete aeration tanks in sleeve in wall and connected to

i ncom ng sewer by neans of a grout ring. ]Provide gate valves or shear
gates for a tank drain or dewatering piping.

2.4.2 El ectrical Control System Conponents

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

NOTE: Specify outdoor type enclosure except when

enclosure will be located in a building.
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The systemincludes enclosure; nmain and branch circuit breakers; starters,
contactors, and reset buttons; selector sw tches, push buttons, and pil ot
lights; circuit control itenms for electrical control of the various plant
conponents; and all necessary wiring and tubing. Provide an electrica
control systemin accordance with NEMA ICS 1. Ensure that all electrica
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conponents are in accordance with the requirenments of NFPA 70.

Mount el ectrical controls in [outdoor weatherproof enclosure, NEVA
[BRI[4X]] [indoor enclosure, NEMA 1 OR NEMA 12]. Wre electrical controls
so that the various itenms of plant equipnent can be operated either
manual |y or automatically. Conpletely wire all electrical control system
conponents and nount in the enclosure at the manufacturer's facility and
test prior to shipnment fromthe factory. The electric service avail able
is [ ] volt, [ ] phase, | ] Hertz, | ] wire. [lInstall al
push buttons, selector switches, and indicating lights on the outside of

t he door(s), properly identified with nane plates. ]ldentify al
conponents on the [outside of enclosure and on the] internal panel

.4.2.1 Sequence of Operation

Ensure the electrical control systemand its conponents performthe
foll owi ng automatic functions:

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

NOTE: Delete reference to comm nutor when not
required.
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a. The 7-day programtinmer automatically starts and stops the bl owers
[comminutor,] [and froth control system punp]. A percentage tiner
automatically starts and stops bl ower notors.

b. |If operating |lead blower should stop, standby blower, acting in
response to setting of failure transfer tinmer, automatically starts
and stays in operation until such tinme as |ead blower returns to
service. Range of failure transfer tiner is such as to prevent the
transfer to the standby system from such causes as nonentary
interruptions of power, |oss of power and simlar malfunctions.
Provide a selector switch to allow manual change in the |ead-standby
system Arrange pressure switches in the motor control circuit to
cause the systemfailure transfer circuit to operate when there is a
| ack of or |oss of pressure due to belt slippage or breakage, or air
loss, until such tinme as the fault is corrected. Horn and warning
light alarmcircuits are energized to indicate that the standby system
has repl aced the selected | ead bl ower in operation

c. [Chlorinator is controlled by the flow neter and starts, stops, and
proportionally regul ates the dosage in response to the received
signals. ][[Hypochlorinator][Tablet feeder] starts and stops in
response to signals fromliquid | evel sensing probes.]

d. Thernostat automatically places into operation equipnent automatically
taken out of service by the 7-day tinmer when the outside air
tenperature drops bel ow O degrees C 32 degrees F or any other
predet erm ned tenperature setting

e. A percentage timer automatically controls the sludge transfer punp,
scumtransfer punp, and supernatant return punp.

f. Ensure that the froth control systempunp is suitably interlocked with

bl owers so as to automatically start and stop in parallel with the
bl owers.
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12.4.2.2 Crcuit Breakers

Al circuit breakers nust be thermal nagnetic type and neet the
requi renents of Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

2.4.2.2.1 Main Circuit Breaker

Ensure that the main circuit breaker has a maxi num capacity of 150 percent
of the electrical load. The main circuit breaker has an external handl e
mechani sm nount ed outside the enclosure to permt operation of this
breaker from outside the enclosure. Provide the main circuit breaker with
positive |l ocking device to permt |ocking the operating handle.

2.4.2.2.2 Branch Circuit Breakers

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

NOTE: Delete references to unused components.
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Provide an E-frame bolt-on type branch circuit breakers nmounted on an
interior bus bar. Provide branch circuit breakers for each bl ower,
[comminutor,] [nechanical aerator(s),] froth control system punp, [sl|ludge
collector drive notor,] [hypochlorinator,] control circuit, [contro
circuit transforner,] flow nmeter, [chlorinator housing heater,]

[ hypochl ori nat or housi ng heating device,] drive notor, l|ighting
circuit(s), and receptacle. Ensure that the panel includes spaces for
four additional circuit breakers.

2.4.2.3 Starters, Contactors, and Reset Buttons

Provi de magnetic starters for each blower notor, [(each) nechanical
aerator notor,] [commi nutor notor,] and froth control system punp notor,
[sludge collector drive motor]. Munt reset buttons for nagnetic starters
on encl osure doors.

[2.4.2. 4 Sel ector Switches, Pushbuttons, and Pilot Lights

Mount sel ector swi tches, pushbuttons, and pilot lights on the outside of
the encl osure. Provide One Hand-Of-Automatic (H O A) selector switch for
each motor starter. Provide one selector switch for changing | ead bl ower
in the | ead-standby system Provide push buttons for manual (Hand)
operation of notors. Provide pilot lights for each H O A sel ector

switch: red to indicated motor is running and anber to indicate automatic
operation. Connections to the selector switch are such that only the
normal automatic regulating control devices will be by-passed when the
switch is in the "Hand" position. Connect all safety control devices such
as notor overload protection devices in the nmotor control circuit in both
the "Hand" and "Automatic" positions.

12.4.2.5 Crcuit Controls

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

NOTE: Delete |ast sentence when not necessary.
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Crcuit controls include the following: Programtiner, 30-m nute
percentage tiner, thernmostat, control circuit transforner, and al
necessary relays and pressure switches to carry out the sequence of
operation as specified above. Programtiner is the 7-day type, electric
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notor driven, with each hour of the day shown. Ensure that the tine
intervals are adjustable with a mninumswi tching interval of 4 hours.
Percentage tiner is 30-mnute type.[ Provide a transformer to step down
i ncom ng service voltage to 120 volts.]

[2.4.2.6 Al arm

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 S R R R R O

NOTE: Delete requirements for alarmcircuit
auxiliary contacts where transm ssion of alarmto
renote 24-hour nmanned station is inpractical or not
desired. Transnission is preferred where necessary
to expedite investigation of alarmcondition.

Insert identity of renpte |ocation. Provision
shoul d be made in the appropriate section of the
project specification to extend alarmcircuit wring
fromauxiliary contacts to the rempte | ocation

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

Provide a horn or 150 mrm 6 inch bell alarm battery and necessary circuits
to sound al arm

a. when standby bl ower(s) has replaced | ead bl ower
b. when power to plant has been interrupted

[ Include an alarmcircuit with auxiliary contacts for transni ssion of
signal indicative of either alarmcondition to | ].

112.4.2.7 El ectrical Wring

Wre all control circuits in accordance with the Section 26 20 00 | NTERI OR
DI STRI BUTI ON SYSTEM

2.5 MATERI ALS
2.5.1 Treatment and Painting

Except as otherw se specified, treat and paint equi pnent in accordance
with the manufacturer's standard practi ce.

2.5.2 Lubri cation

For equi pment requiring lubrication, provide neans for |ubrication of al
nmovi ng parts and lubricate prior to delivery.

2.5.3 Steel Pl ates, Shapes, and Bars

For steel plates, shapes, and bars, conformto ASTM A36/ A36lV or
ASTM A276/ A276\.

2.5.4 Ductile Iron Pipe and Fittings

For ductile iron pipe, conformto AWM C151/A21.51, ASME B16.4 and
ASME B16. 5.

2.5.4.1 Fl anged Ductile Iron Pipe

For flanged pipe, conformto AWM C115/A21.15 with ASME B16.1, Cass 125
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fl anges.

.5.4.2 Joints

For joints for ductile iron pipe, conformto AWM C111/A21.11

.5.4.3 Fittings for Ductile Iron Pipe

For fittings for ductile iron pipe, conformto AWM C110/ A21.10.

.5.5 Steel Pipe

For steel pipe, conformto AWM C200.

.5.5.1 Fl anged Joints

For flanged joints, conformto AWM C207, C ass B Ri ng Type.

.5.5.2 Slip Joints

For slip joints, conformto AWM C200.

.5.5.3 Mechani cal Joints

For mechanical joints, conformto AWM C200

.5.5.4 Wl ded Joints

For wel ded joints, conformto AWM C206.

.5.5.5 Fittings for Steel Pipe

For steel pipe fittings, conformto AWM C200.

.5.6 Gal vani zed Steel Pipe and Fittings

Gal vani zed steel pipe will conformto ASTM A53/ A53lv, standard wei ght,
gal vani zed. Pipe smaller than 100 mr 4-inch dianmeter will have screwed
joints in accordance with ASVE B1.20. 2N ASME B1.20.1. Fittings will be
gal vani zed mal l eabl e iron in accordance with ASME B16.3. Pipe 100 nmr
4-inch diameter and | arger has flanged joints and fittings in accordance
with AWM C207.

.5.7 Pol yvi nyl Chloride (PVC) Pipe and Fittings

PVC pipe and fittings less than 100 mr 4-inch dianeter will be in
accordance with ASTM D1785 or ASTM D2241. PVC pipe and fittings 100 mr 4
inch in dianeter and larger is in accordance with ASTM D2241 or AWM C900
and have push-on joints.

.5.7.1 Push-On Joints

Push-on joints will conformto ASTM D3139 or ASTM F477.

.5.7.2 Sol vent Cenment

Sol vent cenent will conformto ASTM D2564.
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2.5.8 Pi pe Hangers and Supports

Pi pe hangers and supports will conformto MSS SP-58.
2.5.9 Val ves
2.5.9.1 Angl e, Check, and d obe Val ves

Angl e, check and gl obe valves will conformto MSS SP-80, Type 3 d obe and
Angl e, Types 3 and 4 Check

2.5.9.2 Gat e Val ves
Gate valves will conformto MSS SP-80 or NMSS SP-70.
2.5.9.3 Pl ug Val ves

Bronze plug valves will conformto MSS SP-78. Iron plug valves will
conformto APl Spec 6D.

2.5.10 Butterfly Val ves
Provide butterfly val ves conform ng to AWM C504.
2.5.11 Joi nt Conpound

Joi nt compound for screwed joints will be a stiff mxture of graphite and
oil, inert filler and oil, or a graphite conpound.

2.5.12 Joi nt Tape
Joint tape for screwjoints will conformto ASTM D3308.

2.5.13 Bolts and Nuts
Bolts and nuts will conformto ASTM A307, G ade B

2.5.14 Gears
Conformto the follow ng for AGVA standards for surface durability,
strength and materials: Spur gearing and helical gearing: AGVA 908,
ANSI / AGVA 2001, ANSI/AGVA 2004, ANSI/AGVA 6113 ANSI/AGVA 6013, and
ANSI / AGVA 6034

2.6  ACCESSORI ES

[2.6.1 Chlorine Gas Manifold

Ensure that the chlorine gas manifold is a material resistant to chlorine
and suitable for the working pressure involved.

2.6.2 Fl exi bl e Connect or
Ensure that the flexible connector between the chlorine gas mani fold and

the chlorinator is extra-heavy Type K seanl ess copper tube conforming to
ASTM B88N ASTM B88.
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2.6.3 Wat er Pi ping

Water piping is schedule 80 PVC piping with solvent wel ded joints.
Provi de a gate valve and check val ve conforming to M5SS SP-80 and a
Y-pattern brass or stainless steel strainer

2.6.4 Sol uti on Pi pi ng

Ensure that the solution piping fromchlorinator to diffuser is flexible
pol yet hyl ene pi pe, chlorine solution hose, rigid polyvinylchloride (PVC
pipe, or rigid acrylonitrile-butadiene-styrene (ABS) pipe.

2.6.5 Vent Tubi ng

Vent tubing is any el astomer 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 elastoner or plastic tubing.
Sl ope the vent |ine continuously downward to outside of housing without
di ps or sags. Provide an insect screen at end of line.

2.6.6 Si gnal Tubi ng
Signal tubing is Type K soft copper tubing.
2.6.7 Di ffuser

Provide a diffuser of rigid PVC or ABS pipe, resistant to chlorine
solution. Provide an open channel type diffuser that is perforated and
fastened at each end to the tank wall near the bottomin the flow stream
of the influent to the chlorine contact tank

2.6.8 Housi ng

Encl ose the chlorinator scale, piping, and controls in a weat herproof
housi ng constructed of 0.9 mMr 20 gage netal wi th m ni mur 25 mr one inch
insulation. Provide a full access door for easy access to equi prent.
Mount the housing on top of treatnent plant or on a concrete pad adjacent
to the chlorine contact tank that projects not less than 150 mr 6 inches
beyond outside face of housing. Provide a thernostatically controlled
space heater within the housing to maintain a tenperature of 21 degrees C
70 degrees F.

12.6.9 Appurt enances and Accessories

2.6.9.1 Wal kways, Pl atforms, and Bridges

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

NOTE: Include handrails around plant perineter if
plant is installed with tank walls at or near grade.

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

Provi de access wal kways and platfornms for access to all equi prment for
operation and mai ntenance. Make wal kways and pl atforns nonslip open
grating fabricated from gal vani zed steel, factory painted mld steel

al um num or fiberglass. Provide rigid handrails along the sides of

wal kways and platforms [and around the perineter of the entire plant].
Fabricate handrails from al um num gal vani zed steel or painted steel, be
1075 nm 42 inch high, and have two horizontal rails. Provide gates as
required for access to equipnent. Provide access wal kways, platforns, and
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handrails conformng to Section 05 12 00 STRUCTURAL STEEL

[2.6.9.2 [ Access Stairway] [Access Ladder]

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

NOTE: Delete references and requirenents for access
| adder as Contractor's option unless it can be
justified on an econom c and techni cal basis.

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

pl atfornms and wal kways.

Delete "raised platformfloor plate" or "grating" as
necessary. Delete references and requirenents for
rai sed platformfloor plate or for grating as
necessary. Gating is recommended where snow or ice
accunul ati on may be anti ci pated; otherw se, use
floor plate.

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

VWen top of plant is nore than 600 mr 24 inches above surroundi ng ground

| evel , provide an access [stairway] [l adder]. Fabricate stairway of
structural steel nenbers. Steps are [raised-pattern floor plate]
[grating].[ Provide access |adder(s) of steel or alum numand be 450 nmr
18 inches wide mninmum wth step bars spaced 300 mr 12 i nches on center
Provi de | adders anchored at the bottom top, and internediate points with
brackets 1.8 m 6 feet apart. Ensure that the brackets are the sane size
as side bars and of such length as to hold | adder 150 nmr 6 inch away from
wal I's. Provide curved returns at top of |adder. Alum num side bars and
step bars conformto ASTM B221Nv ASTM B221. ]

12.6.9.3 Handrai |l s

Provi de handrails on stairways, platforns, bridges, and other points of
personnel access for operation and inspection. Provide a handrail around
the perinmeter of the tank if the top of the exposed side wall is |less than
1.07 m 3 feet 6 inches above grade. Construct handrails of structura
steel section or of standard 38 nr 1 1/2 inch pipe conformng to

ASTM A53/ A53 V.

[2.6.9.4 Raw Wast ewat er Recircul ati on Box

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

NOTE: Delete this paragraph when raw wast ewat er
recircul ation box is considered unnecessary. \Wen
wast ewater is punped to the treatnment plant, the use
of a raw wastewater recirculation box (which
recirculates a portion of incom ng wastewater back
to the punping station) should be considered to
provi de uniformflow and avoid surges through the

pl ant. Base decision on undesirability of surge
effects on the plant vs. econonics of the
recircul ati on system

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

Fabricate a raw wastewater recirculation box from 6 mr 1/4 inch stee
pl ate and have suitable sized connections for incom ng raw wast ewat er
line, plant influent Iine, and recirculation line. Provide box with a
fixed weir and an adjustable weir or other suitable means of flow
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regul ation so that a portion of the incomng raw wast ewater may be
recirculated. Provide a renovable or hinged cover. Continuously weld the
joints inside walls, bottom and partitions inside and out. After
wel di ng, renove weld spatter and extreme roughness. Inlet cannot be |ess
than 200 nmr 8 inch size.

12.6.9.5 I nfluent Flow Division Box

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

NOTE: Delete this paragraph when not used. Delete
for extended aeration type 0.66 L/s 15,000 G°PD and
bel ow and for all step aeration type and conplete
m xing type facilities and extended aeration type
when conpl ete mixing type facilities and extended
aeration type when eventual conversion to step
aeration type is contenplated.

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

Wth two or nore aeration tanks, provide a plant influent flow division
box. Fabricate the box of 6 mr 1/4 inch steel plate and have suitably

si zed connections for incomng raw wastewater line and influent lines to
each aeration tank. Ensure that the box for dividing fl ow between two
tanks has a hinged divider plate that will permt adjustnent of from zero
to 100 percent to either outlet. Divider plate has |ocking nut and
handl e. Ensure that the box has a hinged cover with provisions for

padl ocki ng. Provide a continuous weld for all inside walls, bottom and
partitions, inside and out. After welding, renove all weld spatter and
extreme roughness. Flow division boxes for nore than two tanks are as
speci fied herein, except that nethod of flow division is as reconmended by
t he manufacturer of the plant.

.6.9.6 I nfluent Distribution Channe

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

NOTE: Delete this paragraph for extended aeration
type except when eventual conversion to step
aeration type is contenplated

Use first optional wording in fifth sentence for
step aeration type and second optional wording for
conpl ete m ssing type.

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

Continuously weld the aeration tank influent distribution channel to the
side of the tank wall. Ensure that the bottom of the channel is at the
same elevation as the liquid surface of the aeration tank. The inlet to
the channel is at one point and not |ess than 200 mr 8 inches in
diameter. Fabricate the channel fromsteel plate of not less than 6 mr
1/4 inch thickness. Provide the channel with [adjustable weirs or stop
gates, not less than three in nunber, spaced the full Iength of the
channel] [multiple discharge openings] for uniformdistribution to the
aeration tank. Provide weir or stop gates of stainless steel or

alumi num Ensure that the gates have gaskets on the bottom w th wedges
or other neans to insure a close fit. Quides for the gates are of the
sanme material as the gates. Ensure that the channel is of such size as to
accomodate the peak flow to the plant.
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2.6.9.7 Sl udge Divi si on Box

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

NOTE: Delete this paragraph when sludge return is
not used.

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

Provi de a sludge division box to divide return sludge and waste sl udge.
Fabricate the box of 6 mr 1/4 inch steel plate and have a suitably sized
connection for incomng sludge and outlets for return sludge and waste
sludge. Provide the box with a hinged plate or adjustable gate that wll
permt adjustnent of flow fromzero to 100 percent to either outlet.
Plate or gate to have a | ocking nut and handle. Provide a weir on each
outlet. Ensure that the box is adequately [covered] [and baffled] to
prevent splashing of the sludge. Continuously weld all joints between
wal I's, bottom and partitions inside and out. After welding, renove al
wel d spatter and extrenme roughness.

2.6.9.8 Clarifier Effluent Weir and Scum Baffl e

Provi de weir and scum baffles of stainless steel, ASTM A240/ A240N

ASTM A36/ A36l, or al um numr ASTM B209N ASTM B209 or ASTM B221N ASTM B221
all oy 6061, tenper T6. Provide weirs, of a size and section for

structural stability to handl e peak flows through the plant. The upstream
face of the weir plate is flat and snoboth. Ensure that the weir plates
and baffle supports permit horizontal and vertical adjustnment of the weir
and baffle. Munt weir plates to fill any voids between the tank and the
weir plate.

2.6.9.9 M xer for Return Sludge M Xxing

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

NOTE: Delete this paragraph and subparagraphs

thereto except for conplete mxing type.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

2.6.9.9.1 Cener a

Provide a vertical mxer and include a drive assenbly, inpeller shaft and
i mpel l er, and support. The mxer will continuously mx raw wastewater
with return sludge so that the m xture i s honpbgeneous.

2.6.9.9.2 Drive Assenbly

M xer driver assenbly includes an electric nmotor connected to a gear
reduction unit whose output shaft is directly connected to the m xer

i mpel l er shaft. Mtor is constant speed, totally encl osed, fan-cooled

hori zontal type, suitable for outdoor service, and conform ng to NEVA MG 1.

Ensure that the nmotor is of adequate wattage horsepower to drive the

equi prent conti nuously at the nmaxi mum | oad encount ered under any operating
condition w thout overloadi ng or exceedi ng the naneplate rating of the
motor. Ensure that the motor is suitable for operation with the voltage
characteristics indicated. Protect the notor agai nst overload, |ow

vol tage, and unbal anced voltage. Power transnission fromnotor to

i mpel l er shaft is by neans of a vertical or a right angle gear reduction
unit. Ensure that the reduction ratio is such as to produce the proper
operating speed for the mxer.
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Ensure that the gear reduction unit will wi thstand any | oadi ngs produced
by thrust, out-of-balance, and vibration resulting from operating
conditions and operate fromzero rpmto a speed conpatible with the

i mpel l er speed. All conponents must continuously withstand the full | oad
watt age horsepower. Use bronze for wormgears. Use wought or alloy
steel for all other gears. The gear teeth nay be through-hardened,
contour-inducti on-hardened, nitrided, or carburized. Flame-hardened gears
wi Il not be acceptable. Provide a lubrication systemfor the gears.

Ensure that the housing is of high quality, close-grained cast iron or
fabricated steel. Bearings may be lubricated with oil or grease. Base
plate or mounting lugs are of steel or integrally cast with the gear
reduction unit and furnished with [ eveling anchor bolts with | ock nuts.

2.6.9.10 Anchorage

Mat eri al s necessary for anchorage of the plant to the concrete support
slab are as recommended by the manufacturer of the facility.

2.7 TESTS, | NSPECTI ONS, AND VERI FI CATI ONS

2.7.1 Factory I nspection

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

NOTE: Del ete the paragraph when concrete plant only

is required.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Factory inspection includes soundness of welds and water tightness for
tanks fabricated at the factory. |Inspect the primary and finish shop
pai nting for pin holes or voids.

2.7.2 Qual ity Assurance
2.7.2.1 Package Wastewater Treatnment Plant Layout Draw ngs

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

2.7.2.2 Package Wastewater Treatnment Pl ant Conponent Draw ngs

Show construction details for each conmponent and piece of equipnrent,

i ncludi ng aeration chanber, clarifier chanber, sludge hol di ng chanber,
di sinfecti on chanber, bl ower assenbly, diffuser |ayout, punp assenbli es,
[ commi nut or assenbly,] [, mechanical aerator assenbly,] support slab
[disinfection assenbly,] appurtenances, and all piping and wiring.

2.7.2.3 Di f fuser Layout Draw ngs
Show construction details for the diffuser |ayout including diffusers,
di ffuser holders and di ffuser hol der assenblies, blower assenmbly, and air
pi pi ng | ayout s.

[2.7.2.4 Mechani cal Aerator Draw ngs

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

NOTE: Delete the bracketed phrase when step
aeration type of conplete mxing type is specified
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or when nechani cal aerator is not allowed for
ext ended aeration type.

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

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

12.7.2.5 Excavati on and Backfilling

I nclude specific instructions for excavation and backfilling as
interrelated to plant installation and any special concrete work necessary.

2.7.2.6 Package Wastewater Treatnent Plant Performance Test Reports

Submit reports of plant perfornmance evaluation tests by the Nationa

Sani tation Foundation (NSF). These tests are performed in conformance
with the criteria based on the use of the Standard Performance Eval uation
Met hod of the NSF report. [Base the test on the subdivision flow
pattern. ]For all units not tested by NSF, reports of independent
performance tests are required on the type of plant subnmitted for the
project. These tests are in accordance with the Standard Performance
Eval uati on Met hod based on the subdivision flow pattern as established by
t he NSF.

2.7.2.7 Chanber Tests

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

NOTE: Del ete paragraph sentence when concrete plant
only is required

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

Submit a test report stating that all chanbers of the prefabricated stee
pl ant have been tested (1) as watertight, (2) welds are sound, (3) the
finish is snooth, and (4) are shop painted before shipment to the site.

2.7.2.8 El ectrical Control System

Ensure that the electrical control systemand its conponents are w red and
tested, including notors and controls in accordance with specification
requi renents for manual and automatic operation of wastewater treatnent

pl ant equi pnent.

[2.7.2.9 Mechani cal Aerators

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

NOTE: Del ete paragraph when step aeration type or
conplete mxing type is specified or when nmechani ca
aerator is not allowed.

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

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 includes description of test
procedure, test data, and cal cul ati ons of oxygenated capacity. Also
furnish data to substantiate that the manufacturer's aerator can achieve
m xi ng and adequate velocities for the geonetry of the basin as indicated.
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12.7.2.10 Materials Not Labeled or Certified

For materials whose conpliance with organi zational standards or
specifications is not regulated by an organi zation using their own
listings or |abels as proof of conpliance, submt a certificate stating
that the naterial conmplies with the applicable referenced standard or
specification. This statenment is in addition to any proof required.

2.7.3 Source Quality Contro

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

NOTE: When two or nore 22.0 L/s 0.5 M&E or four or
nore 11 L/s 0.25 ME Package Wastewater Treatnment
Pl ants are contracted for at one tinme, select the

alternative to witness the factory tests.
EE IR R I Sk S S I S S S R R Rk I I S kS R R Rk I S Rk I S I R Sk I O

Conduct all factory tests by the nanufacturer of the package Package
Wast ewat er Treatnent Plant in the presence of the Contracting O ficer

PART 3 EXECUTI ON
3.1 EXAM NATI ON
3.1.1 Protection from Muving Parts

Ensure that all belts, chains, couplings, and other nobving parts are
conpl etely encl osed by guards to prevent accidental personal injury.
Guards are removable or so arranged as to all ow access to the equi pnent
for maintenance. |f equiprment is housed in a | ockable enclosure, this is
sufficient protection and no additional guards are necessary.

3.2 PREPARATI ON

Al work not absolutely required to be perforned in the field is perforned
in a factory under controlled conditions. Fabricate the treatnent
facility fromnot less than 6 nr 1/4-inch steel plate with welded joints
and reinforced as necessary with steel angles, tees, or other structura
menbers. Construct the units for transportation, installation, and
operation w thout detrinmental buckling, distortion, or other defects.
Tanks cannot |eak when filled with water or wastewater. Excavation
filling, and backfilling is in accordance with Section 31 00 00 EARTHWORK.
Install a reinforced concrete foundation pad, of the size and design
recommended by the treatnment facility manufacturer, in accordance wth
Section 03 30 00 CAST-I N PLACE CONCRETE.

3.2.1 Corrosion Protection

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

NOTE: Specify corrosion protection for netal plants
in contact with soil. |If other than steel is

speci fied, specify an appropriate protective coating
system for the plant materi al

Cat hodic protection is only recomended in severely
corrosive soils or environments.

Identify site specific atnospheric conditions that
woul d produce a corrosive environment for plant
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materials so that the proper protective coatings or

corrosion resistant naterials can be provided.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

For [bel ow ground] [partially above and partially bel ow ground] [above
ground] netal plants, provide corrosion protection. Provide an exterior
[75 mi| polyurethane coating] | 1 [I ] ml coating and cathodic
protection] that protects the plant fromthe in situ soil conditions.

3.2.2 El ectrical Wrk

Electrical work is in accordance with the applicable requirenents of
Section [33 71 01 OVERHEAD TRANSM SSI ON AND DI STRIBUTIONJ[33 71 02
UNDERGROUND ELECTRI CAL DI STRI BUTI QN .

3.3 | NSTALLATI ON

Install the treatnent facility and equi pment in conpliance with the
manufacturer's witten instructions. Submt draw ngs containing conplete
wiring and schematic di agrans and any other details required to
denonstrate that the system has been coordi nated and will properly
function as a unit. Show on the Draw ngs the proposed | ayout and
anchorage of equi pnment and appurtenances, and equi pnent relationship to
other parts of the work including clearances for maintenance and operation

3.3.1 Sequence of Operations

Sequence of operations follows the recomrendati ons of the facility

manufacturer. Installation of facility cannot begin until the concrete
support slab has achi eved not less than fifty percent of its naxi mum
strength. Mdify backfilling operations as reconmended by the

i nstructions of the plant manufacturer. Conplete, inspect and receive
approval for all welding, corrosion protection, alignment, water tightness
testing, painting, and anchoring before any backfilling is done.

3.3.2 Mat chnar ki ng

Ensure that all parts and conponents of the plant are clearly match
mar ked, corresponding to assenbly draw ngs furnished by the nmanufacturer
of the facility.

3.3.3 Pi pi ng and Val ve Installation

Install piping in a neat manner with all joints tight and with no undue
marring of finishes. Ensure that installed piping, valves, and fittings
are free fromstrain and excessive stresses caused by wei ght or

m sal i gnment .

[3.3.4 Clarifier Floor

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

NOTE: Delete requirenents for signal transm ssion
to the chlorinator when not used.

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

VWhen a rotating sludge collector is used, work is as hereinbefore
speci fied through placing of tank floor except for sludge cone. Provide a
sl udge cone in accordance with the manufacturer's recomendations. The
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tank floor is then given a screed finish, after which the floor is
roughened by scoring with a rake or simlar tool. Followi ng installation
of the rotating sludge collector nechanism bring the tank floor to finish
grade by neans of a cenent-nortar grout surfacing swept into place by use
of the sludge collector arms, as hereinafter specified. Wien the collector
nmechani sm has been erected and i nspected by the engi neer representative of
t he manufacturer and the arns and bl ades have been adjusted to give the
requi red cl earance above final floor grade, fasten a 50 by 150 nmr 2 by 6

i nch wooden straight-edge with netal -cl ad edge to each sweeping arm
approximately 6 mr 1/4 inch bel ow the sweeping bl ades to provide a

sui tabl e squeegee.

Cenent-nortar grout is conposed of one part cenent, three parts sand, with
sufficient water as required for conditions of placenment, and with one

t easpoon of powdered al um num added per bag of cement. Before the
cenent-nortar grout is placed, thoroughly clean the floor of dirt, soil

or other substances that would prevent the proper bonding of the surfacing
to the concrete subfloor. Bring the grout surfacing to finish grade as
nearly as possible by hand. Rotate the collector arns with strai ghtedges
attached manually to conplete the operation. Use of the drive unit for
sweeping in the grout surfacing will not be permitted. Mike provision to
prevent grout fromentering the sludge cone; renpve i mediately any grout
which falls in the sludge cone or on the tank walls.

13.3.5 Uilities Service Connections

[3.3.5.1 Wat er Service

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

NOTE: Specify in the appropriate section of project
specification the nearest point of connection to the
facility, and al so type of connection avail abl e.

Delete reference to "frost-proof" for facilities in
areas where freezing tenperatures are not
encount er ed.

Del ete reference either to chlorinator or to
hypochl ori nat or.

Del ete reference either to chlorinator or to
hypochl ori nat or.

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

The water line is a[ 25 mr one inch] | ] copper water |ine extending
froma point not less than[ 1.52 nm 5 feet] [ ] fromthe treatnent
facility to the [hypochl orinator housing] [chlorinator]. Provide a 25 mr

one inch valve in a[ frost-proof] valve box below grade.[ Provide a 19 nm
3/4 inch hose bibb in the [hypochlorinator] [chlorinator] housing.]

13.3.5.2 El ectrical Service

Provide electric service froma point not less than 1.52 m 5 feet fromthe
treatment plant to the electrical control system enclosure.

3.4 FI ELD QUALI TY CONTRCL

Conduct field inspections and witness field tests specified in this
specification. Performfield tests and provide all |abor, equi pnent and
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materials required for testing, except that the Government will provide
water, fuel, and electric power required for field test, when avail abl e.
Correct all defective equipnment, materials, or worknmanship di sclosed as a
result of the tests given herein at no cost to the CGovernnent.

.4.1 Tests

Before allowing any liquid to discharge into the tanks, ensure that al

t anks, chanbers, channels, |aunders, piping and pi eces of equipnent are
clean and free of any debris such as pieces of wood, concrete or |eaves.
Test all nechanical and electrical units as specified herein. Renmedy any
defects that occur before or during the tests, nmake changes or repl acenent
equi pnment as necessary and retest.

.4.1.1 Coating Testing

Exam ne coatings for flaws and test for thickness and holidays. Measure

t hi ckness of coatings by a commercial filmthickness gauge. Test coatings
for pinholes, holidays, and other defects with an electric flaw detector
equi pped with an audi bl e signal that operates when a pinhole is detected.
The detector is a 90-volt wet sponge pinhol e detector.

.4.1.2 Commi nut or Tests

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

NOTE: Del ete the paragraph when commi nutor is not
required for facility.

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

Qperate the commnutor with liquid flowi ng through the conminutor. After
two hours of operation, check for overheating, noise, vibration, and speed
of the notor and comminutor. Check the automatic reversing of the

conmi nut or when an object is lodged in the cutting stream

.4.1.3 Mechani cal Aerator Tests

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

NOTE: Del ete paragraph when step aeration type or
conplete mxing type is specified or when mechani ca
aerator is not allowed for extended aeration type.

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

Test the nechani cal aerator(s) as soon as practicable after installation
and the aeration tank is ready for use. Operate the aerator under the
varyi ng subnergence conditions specified in the factory test. During
these tests, operate the unit(s) w thout overheating or excessive

vi brati on and ensure satisfactory operation. Conduct the field tests
under the supervision of the facility manufacturer. Supply |abor and
materials necessary to properly performthe tests. During the tests, take
operating data at regular intervals and incorporate in a report. Base
data readings on facility meters, gages, and instrunents, and include the
following: motor anperes, notor kilowatts, bearing tenperatures, and

[ ubricating oil pressures and tenperatures.

.4.1.4 Bl ower-Driven Assenbly Operation Tests
Test the bl ower-driven assenbly as soon as practicable after installation

Operate the bl ower under varying capacities and di scharge pressures
covering the range of conditions specified. During these tests, ensure
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that the units operate w thout overheating or excessive vibration

Conduct the initial operation of the blower driver and the the field tests
under the supervision of the facility manufacturer. Supply such | abor and
materials as may be necessary to properly performthe tests. During the
tests, take operating data at regular intervals and incorporate in a
report. Base the data readings on facility neters, gages and instrunments,
and include the follow ng:

a.

b

g.
h

Air vol une

Air inlet and di scharge pressure and tenperature
Mot or anperes

Mot or kil owatts

Bearing tenperatures

Stator tenperatures

Lubricating oil pressures and tenperatures

Lubricating oil cooling water tenperatures

3.4.1.5 Di ffusers

Conduct performance capacity and nmixing tests on the diffusers in the
field according to the manufacturer's instructions.

3.4.1.6 Hypochl ori nat or Tests

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

NOTE: Delete this paragraph when hypochl orinator is
not required.

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

I nspect and adjust the pulley and belt drive for the average flow of feed
solution desired. Test the capacity of the feeder for a period of not
| ess than 2 hours nor nore than 6 hours. Make the follow ng tests:

a.

b

Check the unit for | eaks.

Det ernmi ne the anpbunt of chemnical solution used during the test run to
ascertain if the unit is functioning within the prescribed limts of
the feed rate indication plus 15 percent.

Ensure the unit shuts 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 starts and stops 10 tinmes out of
10 consecutive starts.

3.4.1. 7 Chl orinator Tests

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

NOTE: Delete this paragraph when chlorinator is not
required.

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

Qperate the unit for a period of not less than 2 hours nor nore than 6
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hours. Performthe follow ng tests:

a. Check the unit for |eaks by using an agueous ammoni a solution on a
cotton or cloth swab on a wooden stick held close to all connections
of the chl orinator.

b. Determine the anount 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. Stop the chlorinator when the water supply is interrupted or shut off.

d. Wen the gas supply is exhausted or shut off, there is no back-flow of
water into the unit.

.4.1.8 Air Lift Punp

Test the air lift punp for discharge capacity in liters per second gallons
per minute of clean water. Base this on percentage of subnergence of the
eductor pipe to the total height of the eductor pipe. Test and adjust the
air throttling valve to provide the desired discharge rate. Test al
joints in the airline for |eaks at 689.4 kPa 100 psi pressure.

.4.1.9 El ectrical Control System Tests

The plant manufacturer's representative inspects the installation of the
electrical control systemwth the Contracting Oficer and checks circuits
and connections to all mpotors and electrical controls. The manufacturer's
representative, upon satisfactory operation of all circuits and controls
to the Contracting Oficer, submits [three] | ] copies of a letter
certifying that the wiring is conplete and in accordance with the intent
of the specifications for both manual and autonatic operation and proper
functioning of the Package Wast ewater Treatnent Plant.

4.2 | nspection

.4.2.1 Al ignnent and Leveling

Make inspections to assure that the facility is level within tol erances
recommended by the facility manufacturer. Check all facility components
and equi pnent to ensure that they are properly aligned and | evel.

.5 SYSTEM STARTUP

A manufacturer's representative will be present at facility start-up.

Fol | ow t he manuf acturer's manual on operation and mai ntenance step by
step, so that as each piece of equipment is put into operation, the
manuf acturer's representative will explain in detail its function. Once
the facility is filled with water or wastewater the follow the furnished
fl ow di agram and check out the on-site inspection.

Adj ust equi pment as required. Examine the plant to determine if it is
structurally sound. Report and correct all defects, submt findings.

.6 ADJUSTI NG AND CLEANI NG
.6.1 Coating Repair

If welding is required after application of the coating or if the coating

SECTI ON 46 07 53 Page 46



is danaged in any way, repair consists of preparing the affected area in
conpliance with manufacturer's recomendati ons and reappl ying the coating
to that area. |If holidays are detected or filmthickness is insufficient,
prepare the surface and apply additional coats in the affected area in
conpliance with the manufacturer's instructions.

.6.2 Adj ust nent s

For itens of equipnent involving V-belt drives, adjustnent of sheave
alignment and belt tension is carried out in accordance with product
manuf acturer's instructions.

.7  CLOSEQUT ACTIVITIES
.7.1 Qperation and Mai nt enance Manual s

Post framed instructions containing wiring and control diagranms under
glass or in lamnated plastic where directed. The instructions show

Wi ring and control diagrans and conplete |ayout of the entire system The
instructions include, in typed form condensed operating instructions
expl ai ni ng preventive mai ntenance procedures, nethods of checking the
system for nornmal safe operation and procedures for safely starting and
stopping the system Post the framed instructions before acceptance
testing of the system

Submit [ ] copies of operation and nai ntenance nmanual s for the
treatment facility equi pnent furnished. [One]] ] conplete set prior
to performance testing and the remai nder upon acceptance. Operation
manual s detail the step-by-step procedures required for system startup
operation, and shutdown. Operation nanuals include the manufacturer's
nane, nodel nunber, parts list, and brief description of all equipnent and
their basic operating features. Maintenance nanuals |ist routine

mai nt enance procedures, possible breakdowns and repairs, and

t roubl eshooti ng gui des. Mai ntenance nanual s include piping and equi pnent
l ayout and sinplified wiring and control diagrans of the system as
instal | ed.

Submit Package Wastewater Treatnment Plant Operation and Mi ntenance Data
in accordance with Section 01 78 23 OPERATI ON AND MAI NTENANCE DATA.

.7.2 Denpnstrati on

As soon as practicable after conpletion, performan operating test of the
treatment facility and all equi pnent to denonstrate that the facility
functions properly. After conpletion of all tests, adjust the facility
for proper operation while on-line with the wastewater source in
accordance with the manufacturer's witten instructions. For the fina
acceptance, the facility nust performas specified, subnmt Package

Wast ewat er Treatnent Pl ant acceptance test results.

-- End of Section --
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